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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE cpeaHero oOmiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM M TPEOOBAHHWI K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pazoBarenbHON mporpammbl, npencraBieHHbix B ®I'OC COO, a
Takxke ¢ yué€rom (enepanbHON pabouel mporpaMMbl Bocriutanusa u Kounneniuu
npernojiaBanus  yuyeOHoro nmpeamera «®Pusmkay B 00pa3zoBaTEIbHBIX
opranm3zanusax  Poccuiickorn — depepauuu,  peaM3yrOUIMX  OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢Qusuke omnpenenser o0g3aTENBHOEC MPEIMETHOE
coJiepKaHue, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIIEeIOBATEILHOCTh U3YUCHUS
TEM U pa3felioB yd4eOHOTO TIpeaAMeTa ¢ Y4€TOM MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€d, JIOTMKA Yy4eOHOTO TIpOIlecca, BO3PACTHBIX
ocobenHocTeil obyuaromuxcs. [Iporpamma no ¢uszuke Aa€T MpeaCcTaBICHHUE O
HEesX, COJEp’KaHuM, OOIel cTpaTerud OOy4eHHs, BOCIUTAHUS W Pa3BUTHS
oOyyJaronuxcsi cpeacTBamMu ydeoHoro mpeamera «duszuka» Ha yriayonéHHOM
YPOBHE.

N3yuenue kypca Gu3NKK yriryOJIEHHOTO YPOBHS TO3BOJISIET Peain30BaTh
3aayu Mpo¢deCcCUOHANBHONW OpPUEHTAllUU, HAMpPaBJICHO Ha CO3[IaHUE YCIOBUUN
JUISL TIPOSIBIIEHWSI CBOMX WHTEJUIEKTYAJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
KOKIBIM ~ OOy4YarolmuMCs, KOTOpbIE HEOOXOAUMBI ISl  MPOJOTDKCHUS
oOpazoBaHMsI B OpraHu3anuax npodeccuoHaIbHOr0 00pa3oBaHUs IO
pPa3TUYHBIM (PU3UKO-TEXHUUYECKUM U MHXCHEPHBIM CIEIUATBHOCTSIM.

B mnporpamme mo ¢usuke omnpeaensroTcs IIaHUPYEMbIE PE3yJIbTaThl
OCBOCHHUSA Kypca (U3UKHM Ha YypOBHE CpeaHero oOmero oOpa3oBaHUS:
JUYHOCTHBIE, METalpeIMEeTHbIE, NpeaMeTHble (Ha YIUIyOJIEHHOM YpPOBHE).
Hay4Ho-MeTomomorndeckoii  OCHOBOM  Juisi  pa3paOOTKU  TpeOOBaHHWM K
JUYHOCTHBIM, METANpPEeIMETHBIM U MPEJAMETHBIM pe3yibTaTaM OOyYaroIINXCs,
OCBOMBIIIMX MPOrpamMmy Mo (uU3MKe Ha YPOBHE CpeaHEro obiero oopa3oBaHus
Ha yriayOJa&éHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

[Iporpamma no gu3rke BKIIOYALT:

IJIAaHUPYEMBIE pPe3yJIbTaThl OCBOEHHUSA Kypca (U3UKA Ha yriyOnéHHOM
YPOBHE, B TOM YHCJIE TPEAMETHBIC PE3YJIbTATHI IO T0/IaM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHus.

[Iporpamma 1o (u3uke UMEET MPUMEPHBIM XapakTep U MOXKET OBITh
MCITIOJIb30BaHA YUUTEISIMU (DU3UKHU JJIs1 COCTABIICHUSI CBOUX PAO0OYHX MPOTrpamM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY yUUTEIEH
U TIPEIOCTaBISET BO3MOKHOCTU JUISI peaTH3alliy Pa3IUYHBbIX METOIUYECKUX
MOJIXO0/I0B K TPENOJaBaHui0 (PU3MKK Ha YIIIyOJIEHHOM YPOBHE IMPHU YCIOBUHU
coxpaHeHus 00s13aTEIHLHOM YaCTH COJIepKaHUs Kypca.

du3rka Kak Hayka O HauOoisiee OOMIMX 3aKOHAX MPHUPOABI, BBHICTyMas B
KauecTBe y4eOHOTo MpeaMeTa B IIIKOJIE, BHOCUT CYIICCTBEHHBIM BKIaJl B
cucteMy 3HaHuWi 00 okpyxawomeMm wmupe. IkoapHBII Kypc ¢u3nkn —
CUCTEMOOOPA3yIONUi Il €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3WYecKre 3aKOHBI JIeKAT B OCHOBE IMPOIECCOB W SIBICHUM,
M3ydyaeMbIX XHUMHEH, Ouosioruei, pusndeckoil reorpadueii u acTpOHOMHEH.
Hcrnonb3oBaHne U aKTUBHOE TMpPUMEHEHHE (PU3MYECKUX 3HAHUM OMPEeeIuiio
XapakTep ©u OypHOE pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTU B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, MOJTYUYEHNs HOBBIX MAaT€pPUAJIOB C
3aIaHHBIMU CBOMCTBaMHu. M3yueHne (U3MKKM BHOCUT OCHOBHOW BKJIaJ B
dbopMHpOBaHUE ECTECTBEHHO-HAYYHON KapTHUHBI MHpa OO0ydarolierocs, B



dbopMHpOBaHUE YMEHHMM TPUMEHSATh HAy4YHBIM METOJ TO3HAHWS TPHU
BBITIOJIHEHUH UMHU YIEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca ¢u3ukum Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUs
MOJIOKEH PsiA UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KakK HPUHLUIIBI €ro
MIOCTPOCHMUSI.

Hoen yenocmunocmu. B COOTBETCTBUU C HEM KypC SIBJISIECTCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIECPKUT MaTepual U3 BCeX pas3ziesioB (U3HMKHU, BKIIOYACT
KaK BOTIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuall Kypca (U3UKU
o0beMHEH BOKPYr Gu3MYecKux Teopuil. Bemymmum B Kypce sBIsETCS
(dbopMHpOBaHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
oJie.

Hoea cymanumapuzayuu. EE peannzanys npeanosaraetT UCHojab30BaHUE
T'YMaHUTAPHOTO TOTEHIMANA (U3HUYECKON HAyKHU, OCMBICICHUE CBSI3H PA3BUTHS
bu3NKM ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTUYECKUMU TTPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc (usuku yriyOn€HHOTO
YPOBHSI MPEAIOJaraerT 3HAKOMCTBO C IIMPOKUM KpPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX IPUIIOKECHUM H3YUYEHHBIX TEOpUM U 3akOoHOB. I[Ipu sTom
pacCMaTpUBAIOTCS Ha YpPOBHE OOIIMX TMPEACTABICHUA W COBPEMEHHBIC
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTUHU.

Hoea 3rkonozuzayuu peanuszyercss MOCPEICTBOM BBEACHHUS 3JIEMEHTOB
collepKaHMs, TOCBAMIEHHBIX HSKOJOTMYECKHM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpbIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyX ICHUS
npoOJjeM  palMOHAIBHOTO  TPUPOJAOIONB30BAHUA M IKOJOTUYECKOM
0€30IaCHOCTH.

OcBoenue coniepkaHusi MPOrpaMMbl IO (PU3UKE TOJDKHO OBITH TOCTPOESHO
Ha MPUHIIUIIAX CUCTEMHO-JEATEIbHOCTHOTO moaxoaa. g dhusuku peanusaius
ATUX TPUHIMIOB Oa3WpyeTcss Ha  HUCIOJB30BAHUU  CAaMOCTOSATEIHLHOTO
AKCIIEPUMEHTA KaK TMOCTOSHHO JIeHCTBYyIOMmIEero (akTopa y4eOHOro mporecca.
Jlist yriryOn€HHOTO YpPOBHSI — 3TO CHUCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIIOYAIONIETO (DPOHTAIBbHBIE YUYEHUYECKUE OMbBITHI IPHU
M3Y4YEHUU HOBOT'O MaTepuaiia, JJabopaTopHbie pabOThl U pabOTHl MPAKTHKyMa.
[Ipu 5TOM BO3MOKHBI JiBa crioco0a peanu3anuu (PU3NYECKOro NmpakTukyma. B
MIEPBOM ClTydae MPaKTUKyM TpoBoauTcs b0 B koHIe 10 u 11 xmaccos, 160
MOCJIE MEPBOTO U BTOPOTO MOJYTOJMM B Ka)XJIOM M3 3THX KJIAcCOB. Bropoi
croco0 — A3To uHTerpalus paboT NMpakTUKyMa B CUCTEMY JIaOOpaTOPHBIX padoT,
KOTOpbIE TPOBOJATCA B Mpoliecce m3yudeHus pasnena (temsl). [Ipu 3ToM moj
paboTaMu MpaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEI0BaHUE, KOTOPOE
MPOBOJIUTCS IO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BUAa 0€3 MoIaroBoi
WHCTPYKIIHH.

B nporpamme mo ¢u3MKe cucTeMa YYEHHYECKOTO OJKCIEPUMEHTA,
1abopaToOpHBIX pabOT M MPaKTHUKyMa MpeJCTaBiIeHa eUHBIM MepeyHeM. Boioop
TEMAaTUKH JUIsl TUX BUJOB YUCHUUYECKHUX MPAKTHUYECKUX padOT OCYIIECTBISETCS
yYaCTHHUKaMU 00pa3oBaTeNbHOrO Tpollecca HUCXOonsd U3  OCOOCHHOCTEU
MOYPOYHOTO IUIAHUPOBAaHUS U OCHalleHusi kabuHera ¢usuku. [lpu sTOM
oOecrieuynBaeTcs OBJAJieHUE O0YYaIOUUMUCA YMEHUSIMHU TIPOBOJIUTH MPSIMbIE U
KOCBEHHbBIC MU3MEPEHUS, UCCIICAOBAHMS 3aBUCUMOCTEH (DU3UUYECKUX BEITUYUH U
MIOCTAHOBKY OIIBITOB 10 MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bosnbiioe BHMMaHUE yAENSETCA PELICHUIO0 PAacYETHBIX U KAYECTBEHHBIX
3amad. [Ipu 3ToM 17151 pacu€THBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO



3QITaHHOM M HESIBHO 3aJaHHOM (U3UYCCKOW MOJCNBIO, IO3BOJISIOIINE
MPUMEHSATh W3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJHOrO pasiena
Kypca, TaKk ¥ HHTETPHUPYS NPUMEHEHHE 3HAHWM W3 Pa3HbIX pazaenoB. [[ns
KaueCTBEHHBIX 3a/1a4y PUOPUTETOM SIBIISTFOTCS 3a/IaHus Ha
oOBsICHeHHE/TIpe/ICKa3aHue NPOTEeKaHus (GU3HUECKUX SBJICHUM U MPOIIECCOB B
OKpY’Karolel KMU3HH, TPeOYIoIre BpIOOpa (PU3HIECKON MOJIENN IS CUTYalluH
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro nporecca Kypc GU3uKu yriyoaéHHOTO
YPOBHSI Ha YpPOBHE CpEIHEro oOIero o0pa3oBaHUs JOHKEH H3Y4aThCsi B
YCIOBHUAX TIpeAMETHOTO KabuHeTa. B kaOuHere Qu3MKKH JOMKHO OBITH
HeoOXoanMoOe J1TabopaTopHOE O00OPYIOBAHUE JIJISi BHITIOJIHEHMS YKA3aHHBIX B
nporpamMme No (pu3Mke yY4eHHYECKUX OIBITOB, TAOOPATOPHBIX padboT U padoT
MPaKTUKYMa, a TaK)Ke JEMOHCTPAIIMOHHOE 000pYyA0BaHHE.

JlemoHCcTpanmonHoe o06opynoBanue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIUIIOM MHUHHMMAJIBHOW JIOCTATOYHOCTH M O0OECIeUMBAEeT MOCTAaHOBKY
MEPEUUCICHHBIX B TpOrpaMMme MO (HU3MKE KIFOYEBBIX JIEMOHCTPAIU s
WCCJICIOBAHMSI HW3Y4YaeMBbIX SIBJICHUH W MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHI.

JlaGopaTtopHoe oOOpymOBaHHE ISl YUYCHHYECKHUX IPAKTHYECKHUX pPadoT
dbopmupyeTcst B BUAE TEMaTUYECKNX KOMILJIEKTOB M O0SCIIEYMBAETCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJarommxcs. TeMaThdecKue KOMILIEKTHI
71a00paTOPHOTO OOOPYIOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUICKCHOM
MCIIOJIb30BAHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMH TIEJIIMH U3y4eHUs] PUUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCS:

dbopMHpOBaHUE WHTEpPECAa U CTPEMIICHHS] OOYYalOImUXCS K HAy4YHOMY
W3YYEHUIO TPUPONBI, PA3BUTHE WX MHTEIUICKTYaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MO3HAHUA U (POpMUPOBAHUE
MCCJIeI0BATENILCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTara H3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHupoBaHUEe YMEHUH OOBICHATH SBJICHUS C  HCIOJIb30BAaHUEM
(bu3NYeCcKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O POJU (U3UKUA ISl Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
poEeCCHOHANILHON JICSITEIbHOCTH, CBS3aHHBIX C (U3HKOM, TMOJArOTOBKA K
JanbHeeMy oOy4eHHIO B 9TOM HAlpPaBIICHUU.

JlocTikeHre STUX 1eNiei 00eCIeYBACTCS PEIICHHEM CIICTYIONTUX 3a71a4 B
IpoIiecce 3ydeHus Kypca (U3UKH Ha YPOBHE CpeIHEro o01ero oopa3oBaHus:

prUoOpeTeCHNE CHUCTEMbl  3HaHUH 00 00mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIOUYAs MEXAHHWKY, MOJICKYJSIPHYIO
(bU3HKY, STEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIIEMEHTHI aCTpO(DU3UKH;

dbopMHpoBaHUE YMEHUN TMPUMEHSTh TEOPETHUYECKHE 3HAHUS A
oObsicHeHUs] HU3UUECKUX SIBJICHUN B MPUPOJE U JJIA MPUHATHUS TMPAKTUYECKUX
pEIICHUN B MOBCEAHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHbIX 3a/ad C SIBHO 3aJaHHOU
(bu3HYecKo MOJENbIO0, 3a/1ad, MOPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/JaHue



bu3nYecKol MOMEN, aaeKBaTHOM YCIOBUSAM 3aJayd, B TOM YHCJIE 3a/1a4
WHXEHEPHOTO XapaKTepa,;

MOHUMaHuEe (PU3NUYECKHUX OCHOB U TPHUHIIMIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB W TEXHOJOTHYECKUX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUSI W TIPOBEIICHUS
(GU3NYEeCKUX OKCIIEPUMEHTOB, aHallu3a W UWHTEpHpeTanud uHOOpMAIIIH,
OTIpEJIEIICHHS IOCTOBEPHOCTHU MOJYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM ISl PA3BUTUS YMEHUU NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JICATEIIBHOCTH;

pasBuTHe WuHTEpeca K cdepam mnpodeccuoHaTbHOM AESITENbHOCTH,
CBSI3aHHOMU ¢ (PU3HKOM.

B cootBerctBuu ¢ tpedoBanusmu ®PI'OC COO yrmyOnEHHBIN yPOBEHb
u3ydeHus: ydeOHoro mnpenmera «Du3nMka» Ha YpPOBHE CPEIHETO OOIIETo
oOpa3oBaHUsI BBIOMpAETCS OOYYAOMIMMHUCS, IUIAHUPYIOIMIUMHU MPOJOJIKEHUE
o0pa30oBaHus 1O CHEMUATBHOCTIM (PU3UKO-TEXHUYIECKOTO TTPOPHIIAL.

Ha wusyuenue ¢usuxu (yrayOn€HHBIN ypOBEHb) HAa YPOBHE CPEIHETO
obmrero oopazoBanus orBogutcs 340 yacos: B 10 kimacce — 170 yacoB (5 yacos
B Hezento), B 11 kitacce — 170 yacoB (5 4acoB B HEAEINIO).

[Ipennaraemeiii B mporpamme mo (u3uke nepedeHb JadopaTOpHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHIAOBAHHBIM, YUYHUTENb JEIAaeT BBIOOP
MpOBEICHUs J1a0OPaTOPHBIX PadOT M OMBITOB C Y4YETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM o0yJaronmxcs.



COAEPXAHME OBYUYEHUA
10 KITACC

Pa3znen 1. Hayunslil MeTO MO3HAHUSI TPUPOABI.

®uzuka — (QyHIaAMEHTaIbHAs HayKa o npupone. Haywnblii Meron
MO3HAHUS U METObI UCCIIEIOBAHMS (PU3NUECKUX SBIICHUU.

DOKCHepUMEHT M TeOpHs B MpoIecce Mo3HaHus npupoabl. Habmonenue u
HKCIIEPUMEHT B (pHU3HMKeE.

Croco6bl m3MepeHus (PU3NYECKUX BEIWYUH (aHAJIOTOBBIE W IU(POBBIC
M3MEpPUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBHIE CUCTEMBI).

[TorpemHocT  u3MepeHUil (GU3MYECKUX BeNMMYMH (aOCOMIOTHASsT W
OTHOCHTEIIbHA).

MopenupoBanue (PU3NYECKUX SBJICHHM W TPOIECCOB (MaTepHaibHAs
TOYKa, a0CONIOTHO TBEPIOE TENO, HJeadbHas KUIAKOCTh, HJICATBHBIN Tra3,
TOYEUHBIN 3apsna). ['unoresa. @Pu3ndecKkuii 3aKOH, TPAHULIBI €r0 MPUMEHUMOCTH.
duznueckas Teopus.

Ponb 1 mecTo ¢pu3uku B GOopMUPOBAHUN COBPEMEHHOW HAYYHOM KapTHUHBI
MHpa, B MPAKTUYECKOU EATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepeHne cuibl TOKa M HANPSHKEHUS B LEMU MOCTOSHHOIO TOKA MpHU
MTOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoii 1abopaTopueit o dusuke. [Ipumeps! nsmepenus
(bU3UYECKUX BEJIMYUH MTPU MTOMOIIN KOMIBIOTEPHBIX JTaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHre. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTOop MarepuasibHOM TOYKH, €r0 MPOEKIHMH Ha OCH CUCTEMBI
KoopauHat. Tpaekropus.

ITepemernienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTepHAIbHON TOYKH, UX MPOEKIHMH HAa OCH CHUCTEMbI KOOpJWHAT.
CnoxeHue nepeMenieHnuil u CI10KEHUE CKOPOCTEH.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSIMOJHUHEMHOE  JIBUYKECHUE.
3aBUCUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS M MYyTH MaTEPUATbHON TOUYKH
OT BPEMEHHU U UX rpaduKH.

CBobosHOE TajieHre. Y CKOpEeHHe CBOOOHOrO majeHus. J[BuxkeHue Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U UX IPaPUKU.

KpuBonuHenHoe nBuxkeHue. JIBH)KEHHME MATEPUAIIBHOM TOYKH IO
OKPY>KHOCTH. YTJOBasi U JIMHEWHas cKopocTh. [lepuon u dacrora obOparieHus.
LentpocTpeMurenbHoe (HOpPMalIbHOE), KacaTelbHOE (TaHr€HUUAJIbHOE) U
MOJTHOE YCKOPEHUE MaTE€pUaIbHON TOUKH.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTMYECKUE MPOLECCHl: CIHIAOMETP,
IBIKCHUE CHapsAOB, IENHbIE, IIeCTEpEHYATbIE W PEMEHHbIE Iepeayu,
CKOPOCTHBIE TU(DTHI.

Hemoncmpauuu.

Mopenb CUCTEMBI OTCU€ra, WJUTFOCTpalUs KMHEMAaTUYECKUX
XapaKTEePUCTUK ABUKEHHUS.

CriocoObl UCCIIeI0BaHUS IBUKEHU.



WnmrocTpauust OpeAenpbHOro IMepexona Y HU3MEPEHHUE MIHOBEHHOM
CKOpPOCTH.

IIpeoOpazoBanre NBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmwkeHus Tena, OPOMIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu npu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeoOpa3zoBaHue yTrioBO CKOPOCTH B PEIYKTOPE.

CpaBHeHuUE MMyTel, TPACKTOPUM, CKOPOCTEN JABUKEHHUSI OJTHOTO U TOTO XKe
TeJIa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3yyeHne HEPaBHOMEPHOI'O  JIBMKEHMS C  LEJIbK  OIPEICIICHUS
MTHOBEHHOW CKOPOCTH.

N3mepenue yCKOpeHUs NOpU  NOPSMOJMHEMHOM  PaBHOYCKOPEHHOM
JBU>KEHUH 110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKECHUHU.

N3mepenne  yckopeHHsi  CBOOOJHOrO  majeHUss  (PEKOMEH]IOBAHO
HCIIOJIb30BaHue ITU(PPOBOH 1a00paTOPUN).

N3yuenue nBWKeHUsS Tena, OPOIIEHHOTO Tropu3oHTaNbHO. I[IpoBepka
TUIIOTE3bl O MNPSMOW IPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY IAJIbHOCTHIO
M0JIETa U HAYaJIbHOU CKOPOCTBIO TEA.

N3yuyeHne NBUMKEHUS Tejla MO OKPYKHOCTH C NOCTOSHHOM IO MOAYJIIO
CKOPOCTBIO.

UccnenoBanne  3aBUCMMOCTM  TIEpHOJa  OOpalieHuss KOHHYECKOTO
MasiTHUKA OT €ro napameTpoB.

Tema 2. /lunamuxa.

IlepBeii 3akoH HeroTona. MHepumanbHbie cuctemsl orcuéra. [IpuHmmn
OTHOCUTEJIbBHOCTHU lNanunes. HeunepunanbsHeie CUCTEMBI OTCYETa
(ompenenenue, NpUMepHI).

Macca tena. Cuna. [IpuHuun cynepno3uiu cui.

Bropoii 3akoH HproTOHa 1151 MatepranbHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJIEHTHOCTh T'PABUTALMOHHOW U
WHEPTHON MAaCCBHI.

Cuna TsbKkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMaJIEHUS OT BBICOTHI
HaJ[ TIOBEPXHOCTHIO IUTAHETHI W OT TreorpaduyecKkodl IMHPOTHL. JIBUKEHUE
HEeOECHBIX TeN W WX cmyTHUKOB. 3akoHbl Kermepa. Ilepas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttena, nBuxyiierocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUs CKOJIBKEHUSI U CHUJIa TPEHUSs
nokosi. Koapdumuent tpenus. Cuna CONMpOTUBICHUS NMPHU JBIKCHUM Tella B
YKUJIKOCTHU WJIU rasze, €€ 3aBUCUMMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHUS.

Hasnenue. ['mapocrarnueckoe napienue. Cuia Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHUYECKHUE MPOLIECCHI: MOAUITHUKH,
JNBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenue nABuKEHUS Tel B WHEPIHUAIBHBIX W HEUHEPIIMAIBHBIX
CHUCTEMax OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.



Kauenne nByX LMJIMHAPOB WJIM LIAPOB Pa3HOM MacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE pAaBHOACHCTBYIOIIEH MPUIOKEHHBIX K TeIy CHI C
MIPOM3BEICHUEM MAcCChl Te€jla HA €ro yCKOPEHUE B HMHEPUUAIBHOM CUCTEME
OTCU€TA.

PaBeHCTBO cHiI, BOBHMKAIOIIUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

HN3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U TAJICHHH.

L{eHTpoOeKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSL.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepenne paBHONEHUCTBYIOMIEH CHJI TPU JBWKEHWHW Opycka IO
HAKJIOHHOM IIOCKOCTH.

[IpoBepka THUMOTE3bI O HE3aBUCMMOCTH BPEMEHU JBMKEHHUS OpycKa IO
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MacCHhl.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pEe3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydeHne IBUKEHHUS CHUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, NEPEKUHYTOU
yepes JIETKHii OJI0K.

N3mepenne  koadduimenTa  TpPEeHUS 10  BEIMYHUHE  YTIIOBOTO
ko3 dunmenTa 3aBucuMoctu Fp(N).

UccnenoBanne nBwKeHus Opycka 10 HAKJIOHHOM IIJIOCKOCTH €
MepeMEHHBIM K0P HHUIIUEHTOM TPEHHUS.

N3yueHne nBuKEeHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. [locTynmarenbHoe U BpamaTreabHOe ABUKCHUE
TBEPAOTO Teja. MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaiieHus. [limedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOTrO TENA.

YcroitunBoe, HeyCTOHYMBOE, OE3pa3IMIHOC PABHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: KPOHILITEHH,
CTPOUTEINIbHBIN KpaH, pelIéTyaTble KOHCTPYKIUU.

Hemoncmpauuu.

VY ci10BUsl paBHOBECHSL.

133791031 paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamopHvle pabomaolt, HPAKMUKym.

HccnenoBanue ycnoBuUl paBHOBECUS TBEPAOIO TeJd, MUMEKOLIETO OCh
BpAaIl[CHUS.

KoncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3yyeHne ycToMuMBOCTH TBEPIOIO TENA, UMEIOLIETO IIOIAAb OIIOPHI.

Tema 4. 3akonvt coxpanenus 6 MexaHuke.

Nmnynec maTeprualibHOM TOYKHM, CHCTEMBI MaTepUalbHbIX TOueK. LleHTp
MAaCC CUCTEMbI MaTepUAIbHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynibe cuilbl 1 U3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MomeHT nMmnynbca MaTepualibHON TOUKHU. [IpeacraBienue o coxpaHeHuun
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGora cunbl Ha MajgoM W Ha KOHEUHOM IepemernieHuu. I 'padudeckoe
MIPEICTaBICHUE PAOOTHI CHIIBI.



MOoOIHOCTH CUJIBI.

Kunernueckas sHeprusi MaTepralbHOM TOukHu. Teopema 00 M3MEHEHUU
KUHETHUYECKOU YHEPTUU MATEPUATIBHOU TOUKHU.

[ToTeHunanbHble W HENOTEHIMAIbHbIE CWbl. [loTeHIManbHAs SHEPrus.
[ToTeHunanbHas SHEPIUs yIpyro nehopMUpPOBaHHON MPY>KUHBI.
[lorenuuanbHass »dHepruss Tejda B OJHOPOAHOM T'PAaBUTALlMOHHOM IIOJIE.
[ToreHnuanbHas SHEpPrusl Tena B T'PABUTALMOHHOM II0JI€ OAHOPOJHOrO IIapa
(BHyTpH M BHE 11apa). Bropas xkocMuueckass cKOpoCTb. TpeTbsi KOCMHUYECKas
CKOpOCTb.

Cs3pb paOOThl HEMOTEHIMAIBHBIX CHJI C HU3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TeJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm 18 WACadIbHOM KXKHUAKOCTH Kak CJEJICTBHUE 3aKOHA
COXPAaHEHHUS] MEXaHUYECKOU YHEPTUU.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKECHHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOM, (PUTYPHOE KaTaHUE
Ha KOHbKaX.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepeHne MOITHOCTH CHUJTBL.

W3meHeHune 2Hepruu Tela Mpu COBEPIIEHUN PabOTHI.

B3auMHbIe nIpeBpallleHUss KHUHETUYECKOW M NMOTEHLMAIbHOW YHEPIUd IIPU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUH NMPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

N3mepenue nmnynbca Teiia no TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOWIIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

HccnenoBanne cOXpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOIEMCTBUMU.

N3mepenne KHHETHYECKON IHEPIUHU TEJIA IO TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHHsSI TOTCHIIMAIBHOW SHEPTHHM TPYXKUHBI C pabOTOi
CUJIbI TPEHUS.

Omnpenenenne pabOThl CUIIBI TPEHHS TMPHU JBIKEHUU Tella 0 HAKJIOHHOU
IJIOCKOCTH.

Pa3znen 3. Mousieky/isipHas pU3HKA ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopul.

OcHOBHbBIE MOJIOKEHUS MOJIEKYJsIpHO-KMHeTHYeckoil Teopun (MKT), nx
ombITHOe oOocHoBaHme. Jluddys3usa. bpoyHoBckoe BHKeHHE. XapakTep
JIBW)KEHUSI W B3aMMOJEHCTBUS YacTHUI] BellectBa. MoJenu CTpPOEHUs Ta3oB,
KHUIAKOCTEH U TBEPIBIX T U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE TUX
Mozeneil. Macca u pa3mepbl MoJieKyll (atroMoB). KonnuecTBo BellecTBa.
IToctrostnHast ABorapo.

TermoBoe paBHOBecue. Temmepatypa u crocoOwl €€ m3mepenus. [llkana
temneparyp Llenbcus.

Moaens wuAcaIbHOIO Tra3a B  MOJEKYJIAPHO-KMHETUYECKOW TEOPHM:
YACTHUIIBI I'a3a JIBUKYTCA XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C APYTOM.

['a3oBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcCotoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3omporneccsl



B HUJCAIBHOM Ta3e C IMOCTOSIHHBIM KOJUYECTBOM BemlecTBa. | 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0Pa, n300apa.

CBsa3b MeXIy JaBJICHMEM W CpeAHEed KHWHETHYECKOW sHeprueu
MOCTYNATEIbHOTIO TEIJIOBOTO JBHMXKEHUSI MOJIEKYJI MACAIBHOTO ra3a (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ia3a).

Cs3p  aOCONIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKONW CHCTEMBI CO
CpeaHEeW KMHETUYECKOW SHEPrUeM MOCTYIIATEIBHOIO TEMJIOBOIO JBMKECHUS €€
YaCTHULI.

TexHuueckne yCTPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mojenu 1BUKEHHS YaCTHL] BELIECTBA.

Mopens OpOyHOBCKOTO JABHKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBHYKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onsita llTepHa.

[Iputsxenne MONEKYIIL.

Mojenu KpuCcTaJNINUYEeCKUX PEIIETOK.

Hab6nronenue u ricciieqoBaHue U30IMPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

HccnepoBanue mnponecca yCTaHOBICHHUS TEIUIOBOTO PABHOBECHUS IIPU
TEIJI000MEHE MEX Ty TOPSUYEH ¥ XOJIOTHOU BOJIOM.

N3ydeHne M30TepMHUECKOTO Mpolecca (PEeKOMEHIOBAHO HCIIOJIb30BaHUE
1 dpoBoit 1aboparopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTO IIporecca.

IIpoBepka ypaBHEHHS COCTOSHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmonunamuueckass (T]J[) cucrema. 3anaHue BHEIIHUX YCIOBUW s
TEPMOJMHAMHUYECKON CUCTeMbl. BHeEmHWE W BHYTPEHHHUE MapaMeTphl.
IlapameTpsl TEPMOJMHAMUYECKON CHCTEMbI KaK CPeJHHE 3HAYCHHs BEIIMYMH,
ONMCHIBAIOIIUX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepmoauHamuku. (CamMonpou3BOJIbHAs —peakcaus
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mojgenp uOealbHOTO Ta3a B TEPMOJMHAMHUKE — CHUCTEMa YPaBHEHHI:
ypaBHeHHEe MenaeneeBa—KitaneipoHa U BeIpaXKEHUE Il BHYTPEHHEN YHEPTUU.
YcinoBuss NPUMEHUMOCTHM OTOM MOJENIH: HU3KAs KOHIEHTpAUUs YacTHll,
BBICOKHE TEMIIEpATypbl. BeIpakeHUe 11 BHYTPEHHEN SHEPIUU OJHOATOMHOIO
MJICAJIBHOTO rasa.

KBazucratnueckue u HECTaTUUECKUE TTPOLECCHI.

OnemenTapHasi pabora B TepMoAMHAMUKe. Bprumcienue paboThl TIO
rpaduky mporecca Ha pV-auarpaMmme.

Teronepemaua kak  crmoco0d  W3MEHEHUS  BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMHYECKON cHUCTeMbl 0Oe3 coBepmieHus padoTel. KonBeknus,
TEIUIONPOBOJIHOCTD, U3JTyUYCHHE.

KommuectBo Ttemnorel. Tenno€MkocTh Tenma. YaenpHas W MOJIApHAas
TEIUIOEMKOCTH BeEIleCTBA. YpaBHeHHEe Maiiepa. YaenpHas TemiaoTa CropaHus
torumBa. Pacuér konmdecTtBa TeMJIOTHI Mpu Terwionepenade. [lonstue o0
aauabaTHOM IIpoIriecce.



IlepBpiii 3akOH TepMmoauMHaMUKH. BHyTpeHHsis sHeprus. KosamuecTBo
TEIJIOTBI W paboTa Kak Mephl HM3MEHEHHUS BHYTPEHHEW DHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOAMHAMHUKHM JUIsI PABHOBECHBIX MPOLIECCOB: YeEpe3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHUCTEMBI IMPOXOAUT
eIMHCTBEHHAs afguadara. AGCOOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM i1 HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXKHO TepeiaTh TEIUIOTY OT 0oJiee XOJIOIHOTO Tesa K 0ojiee HarpeToMy
6e3 xommencanuu (Knaysuyc). HeoGpatumMocTh NpupoIHBIX MPOIIECCOB.

[TpuHnmer nectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [uki Kapno.

DKOJIOTUYECKHE  aCHEeKThl HCMOJb30BAHUS  TEIUIOBBIX  JBUTATEJIECH.
TermoBoe 3arpsi3HEHUE OKPYKAIOUIEN CPEJIBL.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: XOJIOAWIbHUK,
KOHJIUITMOHED, NU3EIbHBIA M KapOIOpPAaTOPHBIN JBUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KHUX TEMIIEPATYyp, YTUIM3ALHUs «TEIUIOBBIX» OTXOHOB C
MCIIOJIb30BAaHUEM TEIUIOBOTO HACOCa, yTHIIM3AIUs OMOOPTaHUYECKOTO TOIUIMBA
JUTSI BBIPAOOTKH «TETIJIOBOV U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenune Temneparypsl npu aanadaTtuieckoM paclIupeHUN.

Bo3aymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTUH.

UccnenoBanne agunadbaTHOTO Iporiecca.

KomrbrorepHble MOAENM TEIIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepenue yaenpHON TENIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BELIECTBA.

UccnenoBanne agunadaTHOTO IIporiecca.

N3ydyeHne B3aMMOCBSA3U HEPTUM MEKMOJEKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapoobOpa3oBanue W KoHIeHcamus. Mcmapenue u kumeHue. Y jaeibHas
TEIJI0Ta MapooOpa3oBaHUs.

Haceimiennsle u  HeHacwllleHHbIE Mapbl. KaudecTBeHHass 3aBUCHMOCTH
IUJIOTHOCTM M  JAaBJEHUA HACBIIMIEHHOTO Tapa OT TeMIepaTypbl, HUX
HE3aBUCUMOCTh OT 00BbEMa HACHIIIEHHOTO Mapa. 3aBHCHUMOCTbh TEMIIEpaTyphbl
KUIIEHUA OT JABJICHUS B KUIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEINIbHAS BIaKHOCTb.

Teépnoe tenmo. Kpucrammmueckue u amopdHbie Tema. AHU3OTPONHUS
CBOWCTB KpuCTaUIoB. llnaBieHue u Kpucraumsanus. YJelabHas TEIJIOTa
riaieHus. Cyomumanus.

Hedbopmanum TBEpIOro Tenma. Pactsokenme u cxarme. Cruur. Momayib
HOura. [lpenen ynpyrux nedopmariuii.

TemoBoe pacumpeHue >KHUAKOCTEeH U TBEPBIX TN, 00bEMHOE U JTMHEHHOE
pacmpeHue. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHWN 4YaCTHUI[ BEIIECTBA Kak
MIPUYMHA TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MMEPEX0aX.

YpaBHEHHE TEIJIOBOTO OajaHca.



[ToBepxnocTHOE HaTsKeHHE. KOA(hDUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsapusie  sBineHus. JlaBieHue 1O HCKPUBIEHHOW IMOBEPXHOCTHIO
xunkoctu. Gopmyna Jlamnaca.

TexHuueckne YCTPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: KUIAKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpauuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACBHILLIEHHBIX TTAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM J1aBJICHHM.

N3mepenue cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHnue.

Kanumnsipasie sBieHus.

Moaenn HEeHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Obl n3MepeHns BIaKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIIMYECKOTO BELIECTBA.

Bunbr negopmarniuii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenne yenbHON TEIIOTHI IUIABJICHUS JIbA.

N3ydyeHne CBOMCTB HACBIILICHHBIX APOB.

N3mepenne aOCONIOTHOM BIIAKHOCTH BO3AyXa M OIEHKA MacChl MapoB B
ITOMEILCHUH.

N3mepenne ko duiimenTa moBEpXHOCTHOTO HATSHKCHHUSI.

N3mepenue moayns FOnra.

UccnenoBanne 3aBucuMoctd JedopMaiii  pe3MHOBOrO o0paslia oT
MIPUJIOKEHHON K HEMY CHIJIBI.

Pa3znen 4. JiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe noie.

DnekTpu3anus Tel U €€ MPOosBICHUS. DJIEKTpuueckuil 3apsa. JIBa Buaa
AJIEKTPUYECKUX 3apsaaoB. [IpOBOIHUKH, IUAJIEKTPUKU U IOIYHIPOBOJHUKHU.
DJeMEHTapHbIM JJIEKTPUYECKUI 3apsAl. 3aKOH COXPAHEHHUS 3IIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kyrona.

OnekTpuueckoe nose. Ero neiictBue Ha 3JIEKTPUUECKUE 3apsibl.

Hampsox€aunocts  snektpudeckoro mond. [IpoOuerit  3apsia.  Jlunum
HaIpsKEHHOCTH 3JIEKTPUUECKOro 1mojisi. OTHOPOIHOE 3IEKTPUUECKOE MOJIE.

IToTeHIMaIBbHOCTD 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIHAIOB U
HanpspkeHue. [loTeHumanbHass >HEprus 3apsga B 3JIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan »snekTpocraTudeckoro mnoss. CBsA3b HAOPSHKEHHOCTH TMOJS |
Pa3HOCTH NOTEHIMAIOB JJISl JIEKTPOCTATUYECKOTO MOJIsA (KaK OJJHOPOJIHOTO, TAK
1 HEOTHOPOIHOTO).

[TpuHIUI Cynepno3uIy dIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1Mo 00bhEMy miapa. [lone paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TIOCKOCTU. KapTWHBI JMHUN HaNpsKEHHOCTH STUX TMOJEH |
SKBUINOTEHIHUAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECUS 3aps0B.

JIMdNeKTpUKM B DJEKTpOCTaTHYECKOM  moiie.  Jluanexkrpuueckas
MIPOHUILIAEMOCTh BEILIECTBA.



Konpencatop.  DNeKTpo€MKOCTb  KOHJEHCATOpa.  DIJIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOPA.

[TapaiyutennbHOE ~ coenuHeHWE  KOHIeHcaTtopoB.  llocnenoBarenbHoe
COEMHEHUE KOHJAECHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

JIBr>KeHHE 3apsyKEHHOM YaCTULBI B OJHOPOAHOM 3JIEKTPUYECKOM IIOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCATOphI, renepaTtop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Mogaens anekTpocratudeckoro reaeparopa (Ban ge I'paada).

[IpOBOIHUKM B 3JIEKTPUUYECKOM IIOJIE.

DJeKTpocTaThuecKas 3auTa.

YCTpOWCTBO M JEUCTBHE KOHAEHCATOPA IIOCTOSIHHOM W NEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIaau
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO OIS 3apSKEHHOT0 KOHJIEHCATOoPa.

3apsiika U pa3psjika KOHJIEHCATopa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

OueHka cujl B3auMOJEHCTBUS 3apsSKEHHBIX TETl.

HaGnrogenne mnpeBpaiieHuss SHEPTUU  3apsHKEHHOTO KOHJIEHCATOpa B
SHEPIUI0 U3JIYyUYECHUS CBETOANO/IA.

N3yuyeHne npoTekanus TOKa B LIENHU, COACPKAILIECH KOHICHCATOP.

Pacnipenenenue pa3HoOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEIILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psana KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmMpuyecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

YcinoBuss  CyLIECTBOBAHUSI  IMOCTOSIHHOIO — 3JIEKTPUYECKOTO  TOKA.
Ncrounuku Toka. Hanpsixkenune U u DJ1C &.

3axkon OMa JiJig yyacTKa LelHu.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTUBJICHUS
OJHOPOJIHOTO IIPOBOJHHUKA OT €ro JUIMHBI U IUIOLIAJAN IOIEPEYHOrO CEYEHUS.
VY 1enpHOE COPOTUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, rapajijIeIbHOE, CMEIIaHHOE COEMHEHUE
MPOBOJHUKOB. Pacu€r pas3sBeTBIEHHBIX JJeKTpuyeckux uener. IlpaBuna
Kupxroda.

Pabota snextpudeckoro Toka. 3akon [[xoyns—Jlenna.

MOILIHOCTB 3JIEKTPUUYECKOI0 TOKa. TerioBas MOIIHOCTh, BhIAEISEMAas Ha
pes3ucrope.

OJIC u BHyTpeHHEE CONpPOTUBIICHHME HCTOYHMKA TokKa. 3akoH Oma mis
MOJHOM (3aMKHYTOM) »3JEKTpUYeCKod 1enu. MOIIHOCTh MCTOYHHKA TOKa.
KopoTtkoe 3ambikanue.

Konzgencarop B nenu nocTOSSHHOTO TOKA.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTHMYECKHUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.



N3mepeHune cuiibl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANpPSsDKEHUS ISl PE3UCTOpPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOAA.

3aBUCUMOCTb CONPOTUBJICHUSI WJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TTOTIEPEYHOT0 CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT CONPOTUBICHUS MpHU
MTOCTOSTHHOM HaIpsHKEHUU.

IIpsmoe wu3mepenune IJIC. KopoTkoe 3amblkaHHE TajlbBAaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

Crnioco6bl coennHeHnst ICTOYHUKOB Toka, DJ1C GaTtapeii.

UccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY IMOJI0CAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanre cMEMIaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenune yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKa OT HANPSHKEHUS ISl JIAMIIb
HaKaJIUBaHMSI.

VYBenuuenue npenesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COTPOTUBJIEHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd JJIC TalbBaHUYECKOTO JJIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY IMOJI0CAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCHMOCTH TOJIE3HONM MOIIHOCTHM HMCTOYHHMKA TOKAa OT
CUJIBI TOKA.

Tema 3. Toku 6 pa3iuyHbIX cpeoax.

DJNeKTpUYecKass MPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
MIPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTh COMPOTUBIICHUSI METAJUIOB OT
temneparypbl. CBepXIPOBOIUMOCTb.

DJIEKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MomympoBonuuku.  CoOcTBeHHass W TpUMEcCHass  IPOBOJUMOCTH
MOJIyITpoBOIHUKOB. CBOICTBA p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DIEKTPUUECKUNA TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLMAIIUSI.
OnekTponus. 3akoHsl Dapajes IS AIEKTPOIH3a.

DJIeKTpUUECKUM TOK B razax. CaMOCTOATENIbHBIH U HECAMOCTOSTEIIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinnus. [linazma.

TexHuyeckre ycTpoiCcTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JIAMTIIBI, AJEKTPOHHO-JIy4YeBas TPyOKa, MOJIYNPOBOJHUKOBBIC MPHOOPHI: TUOI,
TpaH3UCTOp, (HOTOAMOJ, CBETOAMOM, TallbBaHWKA, paPUHUPOBAHUE MEJH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTb COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB AJIEKTPOIIUTOB.

3akoHbI 351ekTposinza Papajes.

HckpoBoii pa3psl ¥ MpOBOAUMOCTD BO3/1yXa.

CpaBHeHUE NPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISE TPOBOAUMOCTh AUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenue 3apsiga 0OTHOBAJIEHTHOTO MOHA.



UccnenoBanre 3aBUCHUMOCTH  COMPOTHBJICHHUS  TEPMOPE3UCTOpPA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/IA.

Du3uYeCcKUil MPAKTUKYM.

CnocoObl  m3MepeHuss (DHU3WUECKUX BEJIMYMH C  HMCIOJIB30BAHUEM
AHAJIOTOBBIX W IHUMPOBBIX H3MEPUTEIBHBIX TMPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTeM. AOCOJIOTHBIE U  OTHOCUTENbHBIC TOTPEIIHOCTH
n3MepeHuil pusndeckux BeanurH. OLeHKa TPAaHUIl TOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX MW3MEPEHHMHM, WCCIEAOBAHUN 3aBUCUMOCTEN
(bu3NYeCKuX BETUYHMH, MPOBEpKa MPEIIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pazleiax «YUYEHHUYECKHUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yriuyonéunoro ypoBHs B 10  kjmacce
OCYHIIECTBIISICTCS. € Y4YE€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3CH C
KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie NOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMmO0008
HAYYHO20 NO3HAHUA: SBIICHUE, Hay4HbIA (axT, THMoTe3a, Qu3nUecKas
BENIMYMHA, 3aKOH, TEOpHus, HAONIOJCHHUE, SKCIEPUMEHT, MOICIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, MOTPEUTHOCTH HW3MEPEHUM, H3MEpPUTENIbHbIC MPUOOPHI,
nudposas JabopaTopusi.

Mamemamuka: penieHUe CUCTEMbl ypaBHeHUHW. JluneiHas ¢yHKINA,
napaborna, rumepbosia, uX TpaduKd U CBOWCTBA. TPUTOHOMETPUYECKHUE
GyHKINH: CUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIIMU HA OCU KOOPJIMHAT,
CJIOKEHUE BEKTOPOB.

Bbuonocusa: mexannueckoe IBWMKEHUE B JKHBOW mnpupojne, auddysus,
O0CMOC, TETNIOOOMEH KMBBIX OPTraHU3MOB, TETJIOBOE 3arps3HEHUE OKPYKArOIIeH
Cpellbl, YTUIU3aIKs OMOOPTaHUYECKOTO TOTLIMBA JUIsl BEIPAOOTKU «TETUIOBOM» U
AJIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKCHHE W KANWUIAPHBIC SIBIICHUS B
MPUPOJIE, DTEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumun: MTUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKY,
MOJIb BEIEeCTBa, MOJSIPHAs Macca, MOJyYyeHHe HaHOMAaTepHUalioB, TETUIOBHIE
CBOMCTBAa TBEPABIX TEJ, JKUAKOCTEM MW Ta30B, KHUJIKUAEC KPUCTAILIbI,
ANEKTPUUECKUE CBOMCTBA METAIJIOB, JJICKTPOJIUTHYECKAs JHUCCOIUAINS,
raJibBaHUKa, HJIEKTPOHHAST MUKPOCKOTIHS.

T'eocpagpua: BnaxxHoCTh BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocusn:  mupeoOpa3zoBaHWE  JBMKEHUH C  HCHOJIB30BAHHEM
MEXaHU3MOB, YYET CyXOro M O>KHJIKOTO TPEHHS B TEXHUKE, CTaTHYECKUE
KOHCTPYKIIMU (KPOHIITEWH, pemeérdyarble KOHCTPYKIIMU), HCIOJIb30BAHUE
3aKOHOB COXPAaHEHMsSI MEXaHHUKH B TEXHUKE (TUPOCKOI, BOJAOMET U JAPYTHE),
JIBUTATENIb BHYTPEHHETO CTOPaHMs, MapoBas TypOWHA, OBITOBOW XOJIOAMIbHHUK,
KOHJUITMOHEDP, TEXHOJOTUU TOJYYCHHs] COBPEMEHHBIX MAaTE€pHaloB, B TOM
qyCclie HAaHOMATePUAJIOB, U HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKasl 3allluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta3opa3psaHbIC JaMIIbl, TOJYIPOBOJHUKOBHIE
MPUOOPHI, TAJIbBAaHUKA.

11 KITACC

Pa3znen 4. JDiaekTpoauHAMMKA.
Tema 4. Maznummnoe noane.



B3aumopeiicTBue TMOCTOSSHHBIX MAarHUTOB M TMPOBOJHHKOB C TOKOM.
MarautHoe nosne. Bekrtop MarHuTHOW MHAyKuuu. [IpuHIUN cyneprnosuuuun
MAarHWTHBIX TTOJIEH. JIMHUM MarHUTHOM MHAYKIIUH.

MarHuTtHOE 10J1€ TPOBOJAHUKA C TOKOM (IIPSMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cunia Amnepa, e€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBi€HUE M MOIyJdb. [[BH>KeHHE 3apsiKEHHOU
YaCTHIIBI B OJHOPOJTHOM MarHuTHOM moJje. Pabora cusl Jlopenta.

MarunutHoe 1nosze B BeuecTBe. @eppoMarHeTHKy, rapa- u JUaMarHeTUKU.

TexHuueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE ITPOLECCHI: ITPUMEHEHHE

MOCTOSTHHBIX MarHMTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
AIEKTpOABUTATETH SIKOOHM, YCKOPHUTEIH dJIEMEHTaAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptuna nuHUNA HMHAYKOMA  MarHUTHOTO TMOJS  IOJOCOBOTO U
MOIKOBOOOPA3HOTO TOCTOSHHBIX MarHUTOB.

Kaptrnna mwHWMI MAarHUTHOM HWHAYKIWMUA MOJS JJIMHHOIO IPSIMOIrO
MIPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO TPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumopericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBrue cuibl JIOpeHIa Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus my4yka 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHnmn JEUCTBHUS AJIEKTPOU3MEPUTEIILHOI'O npubdopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO OISl TOCTOSIHHBIX MAarHUTOB.

UccnenoBanne cBOMCTB (eppOMarHETHKOB.

UccnenoBanue neicTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM WHAYKIMM HAa OCHOBE UW3MEPEHUS CHIIbI
Awmrepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBiieHne HNEKTPOMAarHUTHOW HHAYKUMHU. [loTOK BekTOpa MarHUTHOM
uaaykiuuu. 3JC uHayKnuu. 3aKkoH 3JIEKTPOMArHuTHOM uHAaykiuu Dapajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHayKUMKU B TPOBOJHUKE, JBHKYILIEMCS B OJHOPOAHOM MAarHUTHOM
oJje.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTHM B LIENM MOCTOSIHHOTO TOKA.
Asnenue camouHaykiuu. I1C caMOUHAYKIIUH.

DHeprvs MarHUTHOTO TMOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHu4yeckre yCTpoHCTBa U TEXHOJOTHUECKUE MPOUECChl: MHIYKIIMOHHAS
1eYb, COJICHOW], 3allluTa OT AJEKTPU3ALUUUA TEJ NPHU JABUKEHUU B MArHUTHOM
1oJjie 3eMIIn.

Hemoncmpauuu.

HabGnronenue siBIeHUS 2IEKTPOMAarHUTHON HHIYKIIUH.

UccnenoBanne 3aBucumoct DJC MHIYKIMU OT CKOPOCTH H3MEHEHUS
MAarHuTHOTO TIOTOKA.

IIpaBuno Jlenua.

[laneHue MarauTa B allFlOMUHUEBOH (METHOMN) TpyOe.



SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoct JIJC  caMOMHAYKIIMM OT CKOpPOCTHU
M3MEHEHHS CUJIbI TOKA B 1IEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIHH.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TTOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka Mo1enu 2JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3pnen 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

I'apmonnueckue  konebanums. KuHemarwmdeckoe W JUHAMHYECKOE
OMMCaHHWE. OJHEPreTUYECKOE ONUCAHUE (3aKOH COXPAHEHUs MEXaHWYECKOU
sHepruu). BrIBOJ TMHAMHUYECKOTO ONMMCAHMS TAPMOHUYECKUX KOJIEOAHUHN U3 UX
ASHEPreTUYECKOr0 M KNHEMATUYECKOr0 OMHCAHUS.

Awmrutyna u ¢dasza xonebanuid. CBsi3b aMILTUTY bl KOJIEOAHUN UCXOTHOM
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU# €€ CKOPOCTH M YCKOPEHUSI.

[lepunon u vactora xosnebanuii. Ilepuon Manmbix CBOOOAHBIX KOJeOaHUM
MareMatuyeckoro masTHuka. [lepmom cBOOOAHBIX KOJEOAHWI TPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxamommx KoneOaHusX. BbIHYXIeHHBIE KoJeOaHUs.
Pe3zonanc. Pe3onancHas kpuBas. BimsHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM
KpUBOU. ABTOKOIEOaHMS.

TexHuyeckre yCTpONUCTBA M TEXHOJOTHYECKUE IIPOLIECChI: METPOHOM,
qachl, KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0JIe0ATETHHOTO IBHKCHHSL.

HabGnronenue He3aBUCUMOCTH MEPUOIA MAIBIX KOJeOaHW rpy3a HA HUTH
OT aAMIUIUTYJIbI.

HccnenoBanne 3aTyxammux KojeOaHWM W 3aBHCUMOCTH  IIEPHOJIA
CBOOOHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanne kosnebaHuii Trpy3a Ha MACCHBHOW TMPYXKHUHE C IEIBIO
dbopMupoBaHUs MPEACTaBICHUIN 00 UACATbHON MOJICNN MTPY>KUHHOTO MasgTHUKA.

3aK0H COXPAaHEHHMsI SHEPTUH MPU KOJEOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanre BRIHYKACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepenne mepuoga CBOOOHBIX KOJEOAHWI HHUTSHOTO M TPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB BIDKEHHSI Tela B XOJA€ KOJEOAHHW Ha YIPyrom
MoJBECE.

N3ydenne ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPY>KUHHOM MAasTHHUKE.

HccnenoBanvie yObIBaHUST aMIUTUTY/ bl 3aTyXalOIMINUX KOJICOAHMIA.

HccnenoBanrie BBIHYKACHHBIX KOJICOAHUI.

Tema 2. InekmpomazHumusle KoaeOAHUA.

Konebarenbubiii koHTyp. CBOOOAHBIC 3IEKTPOMATHUTHBIE KOJIEOAHUS B
HJICAIBHOM KoseOaTenbHOM KoHType. Dopmyina Tomcona. CBsi3b aMIUIATY /bl
3apsia KOHJEHCAaTopa ¢ aMIUTUTYI0N CHIIBI TOKa B KOJIe0aTeIbHOM KOHTYPE.

3aK0H COXpAaHEHHS SHEPTUH B UACATBHOM KOJIeOaTeTbHOM KOHTYPE.



3aryxaroiiue AIEKTPOMArHUTHBIE KoJIeOaHwmsl. BrinyxneHHbIe
AJIIEKTPOMArHUTHBIE KOJICOAHUS.

[lepemenHsbiii TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEHCTBYIOIEE 3HAYEHWE CUJIbl TOKA M HAMPSDKEHUS MPU pa3iudHou (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CunycouanbHblii IEPEMEHHBINA TOK. Pe3ucTop, KOHIEHCATOp M KaTylllKa
VHIYKTUBHOCTHU B L€ CUHYCOUJAIBHOIO IIEPEMEHHOTO TOKA. P€30HaHC TOKOB.
Pe3onanc HanpsikeHui.

Uneansubiii Tpanchopmarop. [IponsBoacTBo, mepenaya u moTpedIcHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKU TPU MPOU3BOACTBE 3nekTpodHepruu. Kynbrypa
HCIIOJIB30BaHUs 3JIEKTPOIHEPIUU B IOBCEHEBHOM KU3HMU.

TexHuueckne yCTpOHMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JIEKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHHUU JIEKTPOIIEpeaay.

Hemoncmpauuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHWW OT WHAYKTHBHOCTH H
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJIEOAHUH.

Mojenp 3JIEKTPOMAarHUTHOIO TeHEPATOpAa.

BriHyX/1IeHHbIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pesucrop, kaTymika HHAYKTUBHOCTH U KOHJIEHCATOP B LIEMH [IEPEMEHHOTO
TOKa.

Pe3onanc npu mnocnegoBaTebHOM COEOWHEHUM PE3UCTOPA, KaTyIIKU
VHIYKTABHOCTU U KOHJICHCATOPA.

VY CcTpolCTBO M MPUHITUT ICUCTBUS TpaHcPopMaTopa.

Mojenp JIMHUY 3JEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3yuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOr0 TOKA Yepe3 MOCIEA0BATENbHO COCANHEHHBIE
KOHJEHCATOp, KaTylIKy U PE3UCTOP.

Hab6nronenue 35ekTpoMarHuTHOTO pe30HaHCA.

UccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUMHbLE GOJIHbI.

Mexannyeckue BOJIHBI, YCJIOBHUsS UX pacrnpoctpaHeHus. llonepeunsie u
MPOJOJIbHBIE BOJIHBL. llepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKUX BOJH: OTPaKEHHUE, MpeJoMIIeHne, HHTepdepeHus u
T pakius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHNUE OKPYKAIOLIEH CPEIBI.

DJEKTPOMArHUTHBIE BOJHBI. YCIOBHUSI H3JIYYEHHS] SJIEKTPOMArHUTHBIX
BOJIH. B3auMHas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPa)X€HHUE, MPEIOMIIEHUE,
noJisipu3anys, HHTepdepeHnus u qudpaKims.

[IIxana 3eKTPOMarHuTHBIX BOJIH. [[puMeHEHNE 3IIEKTPOMAarHuTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeNEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOUIEN CPEIbI.



TexHuyeckre ycTpOCTBA U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-
MeYb, YIbTPA3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEIULIUHE.

Hemoncmpauuu.

OO0pazoBaHue M pacpOCTPAHCHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

3aBUCUMOCTbH JJIUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

Hab6nronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKUI pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

HabGnronenue CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYJIOH U
4acTOTOM KOJIeOaHUIA.

HUccnenoBaHnne  CBOWCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KCHHUE,
MpesioMJICHUE, MOspu3anus, Tudpakius, UHTephepeHITUs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPahUOIETOBOTO U3ITyICHHI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHEHOE pacHpOCTPaHEHUE CBE€TA B OJHOPOAHOM cpene. Jlyu
cBeTa. ToueuHbI UCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpakeHus ceta. [locTpoeHne n3o0pakeHmit
B IITOCKOM 3epkajie. Chepudeckue 3epKaia.

[Ipenomnenue cBeTa. 3aKOHBI NPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokazarenb mnpenomyieHus. OTHOCHUTENBbHBIM MOKa3aTelb  IPEJIOMIICHHUS.
ITocTOSIHCTBO YacTOThl CBETa U COOTHOILIEHHWE [JIMH BOJH MpPH MEPEXOAe
MOHOXPOMATHYECKOTO CBETA Yepe3 TPaHUILy pa3/ielia IBYyX ONTUYECKHUX CPE.

Xon nyueit B npusme. [ucnepcust cBera. ClOXKHBIN cocTaB O6€Ioro cBeTa.
[Ber.

IlomHoe  BHyTpeHHee oOTpaxkeHue. lIpenenbHbli  yroi  mIOJHOTO
BHYTPEHHETO OTPAKECHHSI.

ColOuparomme W paccewBamIIMe JUH3BL. ToHKas auH3a. DOKyCHOE
pPacCTOSIHME W ONTHYECKash CHUJla TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHUSI TOHKOM cepruecKoil JIMH3BI OT €€ TeOMETPUU U OTHOCUTEIHLHOTO
MOKa3aTes MPEJIOMIICHUS.

dopMmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JTUH30M.

Xox ny4a, NPOUIEANIEro JUH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOMU
ontuueckoir ocu. IlocTtpoeHune wu300pakeHUN TOUKM W OTpe3Ka MPSAMOU B
COOMpAIOIUX W PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

Onrtuueckue mnpubopsl. Paspemaromas cmocobHocTh. [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBus HaOMIOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. [IpuMepsl KIacCHUECKUX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakinumonHas pemeérka. YClIoOBHE HaOIIOACHUS
[JIABHBIX MAKCHUMYMOB TMpH TMaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuyeckne ycTpOWCTBA M TEXHOJOTMYECKHE MPOLECChl: OYKH, JIyIa,
nepuckon, ¢oToarnmapar, MUKPOCKOI, TPOSKITMOHHBIN aIllapaT, MPOCBETICHUE
OIITHKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPaYKEHHUSI CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Hab6nrogenue noqHOTo BHYTPEHHETO OTpakeHusl. MoJieinb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMAPAIIIEIbHYIO
IJJACTUHY U TIPU3MY.

WccnenoBannie CBOMCTB N300paKEHUH B JTMH3AX.

Mogenu MuKpockorna, TeJieCKona.

Habmronenne natepdepeHIny cBeTa.

Hab6nronenue 11BeTOB TOHKUX TUIEHOK.

Hab6mronenune nudpaxiuu crera.

N3yuenue nudpakiinoHHON PEmIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenne nucnepcuu cBera.

Hab6nronenue nonsipusanuu cBeTa.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPAKMUKyMm.

N3mepeHnune nokazaresis npeaoMIeHUs CTEKIIa.

UccnenoBanne 3aBucuMoOcTH (POKYCHOTO PACCTOSHUS OT BeliecTBa (Ha
MIpUMeEpe KUIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSTHUSI PACCEUBAIOIIUX JIMH3.

[Tomyyenune n300paXkeHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tomyuenune n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpEeHIINN U TOJSIPU3AIUN CBETA.

N3ydenne mnonspuzallid  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTHU
IUAJIEKTPHUKA.

N3yuenue naTEpPEpEeHIINH JIA3ePHOTO U3ITYUYCHHS HA JIBYX IIETISX.

Habmronenune nucnepcun.

Hab6mronenue u nuccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOM BOJIHBI.

[Tonyuenne  cnekTpa  M3Ay4YEeHUST  CBETOAMOJA  INpPU  [OMOIIHU
TuGPaKIUOHHON PEIETKY.

Pa3znen 6. OcHOBBI cieNUAJIBLHONH TEOPUU OTHOCHTEJIbHOCTH.

I'panuubl  OPUMEHUMOCTH  KJIIACCMYECKOM  MexaHuKd. lloctymnatel
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHO uHTepBai. IIpeoOpazoBanust Jlopenia.
YcnoBue npudMHHOCTH. OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Maccbl C DJHEPrued M MMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBL.
DHeprus MmoKos.

TexHuyeckre yCTpoWCTBa M TEXHOJOTMYECKUE MPOUECCHI: CITyTHHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3aPSIKEHHBIX YACTHIL.

Y4yeHn4eCcKui IKCIIEPUMEHT, JIa00paTOPHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue uUMIyJIbCa M DSHEPrUU  PEISITUBUCTCKUX dYacThll (110
doTorpadusiM TPEKOB 3apSXKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pa3nea 7. KBantoBas pusuka.



Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TeIIOBOE U3NMydeHHE (M3TydeHHe aOCOIMIOTHO UYEPHOTO
tena). 3akoH cMenieHust Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®dotoapdexkr. Ombitel A. I'. CromeroBa. 3akoHsl ¢doTodddeKTa.
VYpasuenue Diinmreiina st pororddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenne cBeta (B YAaCTHOCTH, JaBJCHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O U a0CONIOTHO OTpaXkarollyto moBepxHOCTh). Omwitel [I. H.
JleGenena.

BousHoBbIE cBOMCTBa yacTull. BosHsl 1e bpouns. /{innHa BoaHbl e bponns
U pa3Mephl 00JacTH JIOKaW3alMK ABMXKYIIEHCs 4acTuilel. KopryckymsipHO-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka U3MEpECHUN B MHKPOMHPE. CooTHomeHus
HeonpenenénHocrei ['eiizendepra.

TexHu4yeckre ycTpoHWCTBa U TEXHOJOTMYECKHE IMPOLIECCHI: CIEKTPOMETP,
dboTodneMeHT, (POTOAATUMK, TYHHEIbHBIM MHUKPOCKOI, COJHEYHas Oarapes,
CBETOJUO/.

Hemoncmpauuu.

®doTo3(deKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo (porodddekTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBIIEHUS MOJYIPOBOJAHUKOB OT
OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

UccnenoBanne ¢poTope3ucropa.

N3mepenune nocrosiuaoM [limanka Ha ocHOBe ucciienoBanus Gorodddekra.

UccnenoBanne 3aBUCMMOCTM CHJIBl TOKAa 4YE€pe3 CBETOAUOJ]  OT
HaIpsHKEHUS.

Tema 2. Duzuxka amoma.

OnbITel O HCCIIEIOBAHUIO CTpOeHUs aroma. [lmanerapHas Moaenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u moriomeHue (GOTOHOB MPHU TMEPEXoje
aToma C OJIHOTO YPOBHSI SHEPTUHU HA IPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEHN 3HEPTrUM aTOMa BOJAOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U3J1yueHue cBera. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHMYECKHUE ITPOLECCHI: CIIEKTPAIbHBIN
aHau3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

HabOmronenne muHEHYATHIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA HOHU3UPYIOIIMNX YACTHLL.

Ornpenenenue JUIMHBI BOJIHbBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

Hab0mronenune muHEHYaTOrO CrieKTpa.

UccnenoBanne crnekTpa pa3pekEHHOro aTOMAapHOro0 BOJAOpOAa U
M3MepeHue nocTostHHou Pundepra.

Tema 3. Qu3uka amomHo20 A0Pa U IN1EMEHMAPHBIX UACHUY,.

Hyxnonnas moxens snpa ['eitzeno6epra—lBanenxo. 3apsia sapa. MaccoBoe
yucio sapa. U3oronsl.



PannoaktuBHOCTE. Ajb(a-pacman. DIEKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.

3aKOH paJMOaKTUBHOrO pacraja. PaguoakTHBHBIE M30TONBI B IPUPO/IE.
CBoiiCTBa MOHM3UPYIOUIETO M3JIy4YeHUs. BiusiHue painoakTUBHOCTH Ha JKUBBIE
opranusmbl. EcrectBeHHbIit QoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. Jledext maccer sapa.

Snepubie peakiuu. JlemeHue wu cuHTE3 sAuep. AAEpHBIE PEAKTOPHI.
[IpoOnembl ympaBiasieMoro TEpPMOSEPHOTO CUHTE3a. JKOJOTHYECKUE ACTIEKThI
Pa3BUTHSA SAIEPHON IHEPIETUKMU.

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@yHIaMEHTaJIbHbIE B3aUMOJCHCTBUSA. bapHOHBI, ME30HbI W JIENTOHBI.
[IpencraBnenne o CtangaptHoi Mmoaenu. KBapk-ritooHHas MOJENb aAPOHOB.

®usuka 3a npenenamu CtangapTHol Mojenu. TémHas MaTepusi U TEMHAs
SHEprusl.

EnaunHcTBO pmznueckoii KapTUHBI MUDA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE NPOLECCHI: JO3UMETD,
KaMepa BuinbcoHa, SAEpPHBIA PEAKTOP, TEPMOSIECPHBIM pPEAKTOp, aTOMHas
6oM0a, MarHUTHO-pE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

HccnenoBanre TpeKOB 4acTHIl (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yuenue normomieHns 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Ortanbl pa3BuTUg acTpoHOMuH. [IpukIagHOE W MUPOBO33PEHUECKOE
3HauU€HHUE AacTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3UKU JJIsi OOBSICHEHUS
MPUPOBI KOCMUUYECKHX 00bEKTOB.

Mertoasl actpoHOMUYECKuX wHccienoBaHuidl. COBpeMEHHBbIE ONTHYECKHE
TEJIECKOIIBI, PAANOTENIECKOIbI, BHEATMOC(EPHAS] ACTPOHOMHUSI.

Bun 3Bé3qH0r0 HebGa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JIBHUKEHUE.

Conneunas cucrtema.

Connne. ConHeunasi akTUBHOCTb. McTouHuk sHeprun CostHIa U 3BE3 .

3BE3/1bl, MX OCHOBHBIE XapaKTepUCTUKU. JluarpamMma «CHEKTpajbHbIN
KJIaCC — CBETUMOCTH». 3BE3/bI TJIABHOM IOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY» JUIsl 3BE€3]1 IJIaBHOM IOCIIEI0BAaTEIbHOCTH. BHyTpEeHHEE
cTtpoeHue 3BE311. COBpEeMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUU U SBOIIOLNH
Connua v 3BE3/1. DTallbl 5KU3HU 3BE3 .

Mueunsiit [1yTh — Hama INanaktuka. Ilonoxxenue u amxenue CoJyiHIA B
lNanaktuke. Tunsl ramaktuk. Paguoramaktuku u KkBasapbl. UEpHBIE IBIPHI B
A/Ipax TaJlaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66na. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsnyueHue.

Macmrabnas crpykrypa Beenennoit. Meraranakruka.

Hepeménnnsie mpoOiaemMbl aCTPOHOMUMU.

Yuenuueckue naonwoenus.

HaGmronenuss  3BE3maHOro  Heba  HEBOOPYKEHHBIM  IJ1a30M €
HCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIOKEHUM JJISI ONPENCIICHUS TOJO0XKEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE c03Be3nusi CeBepHOTO
MOJIYLIAPUSA U SIPKUE 3BE3/IBL.

HaGmrogenuss B tenmeckon JlyHbI, TMIaHeT, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUU.



Du3uYeCKNH MPAKTHKYM.

Crocob6bl  u3MepeHus: (QU3UYECKUX BEIUYMH C  HCIOJIh30BaHUEM
AQHAJIOTOBBIX W IU(MPOBBIX H3MEPUTEIBHBIX TMPUOOPOB U KOMITBIOTEPHBIX
JAaTYUKOBBIX CHCTEM. AOCONIOTHBIE U  OTHOCUTENIbHBIC TMOTPEIIHOCTH
u3MepeHuil pusndeckux BeanunH. OLeHKa TPaHUI] TOTPEITHOCTEH.

IIpoBeneHne KOCBEHHBIX MW3MEPEHHMM, HWCCIEAOBAHUN 3aBUCHUMOCTEN
(bu3NYecKuX BETUYMH, MPOBEpKa MPEIJIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
ONMHMCAHHBIX B TEMATHUYECKUX pasleiax «YUYEHHUYECKHUH OKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O60o0maromiee NOBTOPEHHUE.

O6oOmieHne W cuUcTeMaru3alusl  COACpXKaHWsA  paslesioB  Kypca
«MexaHukay, «MonexymnsipHast buznka u TEPMOJIMHAMUKAY,
«OnexTpoauHamukay, «Konedanus u BoaHbDY, «OCHOBBI CHENUATBLHON TEOPUHU
OTHOCUTEIbHOCTH», «KBaHnTOBas ¢usnka», «IIEeMEHTH aCTPOHOMUU U
acTPOPU3UKIY.

Ponp ¢u3ukum w acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIIMAILHOW M 3TUYECKOW cdepax NesTEeIbHOCTH YEJIOBEKa, POJIb U MECTO
GU3UKK U acCTPOHOMHHM B COBPEMEHHON HAy4YHOW KapTHHE MHUpPa, 3HAYCHUE
ONMKCATENIbHON, CUCTEeMATH3UPYIOIIEeH, OOBACHUTENHHON M MPOTHOCTUYECKOM
byHKuMii GU3NYECKON TeopuH, poiib (HU3HMUECKON Teopuu B (POpMUpOBaHUHU
MPEACTABICHUA O (PU3MUECKONW KapTUHE MHUpa, MECTO (U3UYECKOM KapTUHBI
MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O
pUpoe.

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yriuyonénHoro ypoBHs B 11 kjacce
OCYILECTBIISIETCA C YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C
KypcamMu MaTe€MaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, CEA3AHHbBIE C UYUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHUE, Hay4HbIA (axT, THMoTe3a, Qu3NUecKas
BENIMYMHA, 3aKOH, TEOpHus, HAONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE,
MOJIeNIb, M3MEpPEHUE, MOTPEUTHOCTH HW3MEPEHU, H3MEpUTENIbHbIC MPUOOPHI,
nudposas JabopaTopusi.

Mamemamuka: pelieHUE CHUCTEMBI YpPAaBHEHUH. TpPUTOHOMETpUYECKHE
GyHKINH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPHUUECKOE TOKAECTBO. BEKTOPHI M X MPOEKIIMU HA OCH KOOPAUHAT,
cioxeHue BeKTOpoB. [Ipow3BogHbie »srmeMeHTapHBIX (QyHKIUA. [Ipu3zHaku
Moj00usl TPEYTrONbHUKOB, OMpEAeNieHne TUIOMaAu TUIOCKHX (GUryp u odbéma
TeJ.

Bbuonozua: >nexrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJieOaTEIbHBIC
IBWKEHUSI B KUBOW NPHUPOJE, SKOJOTMYECKUE PHUCKA TNPU IMPOU3BOJICTBE
ANEKTPOIHEPTHH, AJIEKTPOMATrHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelibl,
yIbTPa3BYyKOBasl JHATHOCTUKA B MEAMUIIMHE, ONTHUYECKUE SIBJICHUS B >KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJEKYJ, KpHUCTAJUIMYEcKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM  PEIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

T'eocpaghusa: marHutHble TIONOCA 3€MIIM, 3QJI€KHM MArHUTHBIX PYI,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozus: NPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
ANEKTPOBUTATENH SIKOOU, TeHEpaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUU  JJIEKTpoIiepesad, dJEKTPOJBHUTaTelb, paaap, pPaauoONpUEMHUK,



TeJIeBU30p, aHTeHHa, TenedoH, CBYU-meusb, ynmpTpa3ByKoBas IHAarHOCTHKA B
TEXHUKE, MPOCKIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJHEYHasl Oarapes,
CIIyTHHKOBBIE ITPUEMHUKHU, SIACPHAS YHEPreTUKA U DKOJIOTMYECKUE aCIIEKThI €€
pa3BUTHUSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA IIPOTPAMMBI I10
OU3UKE HA YPOBHE CPEJHEI'O OBILEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHUsA YyueOHoro mnpeamera «Duzukar
JTOJKHBI ~ OTpakaTh  TOTOBHOCTh M CIIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHON BHYTPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMI, TMO3UTUBHBIX BHYTPEHHHUX YOEKICHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa,
pacuIMpeHue JKMU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IPOLECCE
peanu3aluu OCHOBHBIX HAINpPAaBICHUN BOCHUTATEIbHOW JEATEIbHOCTH, B TOM
YUCJIE B YaCTH:
rPaskIAHCKOr0 BOCTIMTAHUA:

e Cc(OpMUPOBAHHOCTD TPAKJAHCKOW TO3UIMK OOYYAIOMIETOCS Kak

AKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEUECKMX TyMAaHUCTHYECKUX H
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTb B  HHTEpecax
TPOXJAHCKOTO  O0IIecTBa, yYacTBOBaTh B  CaMOYINpPABICHUU B
00pa3oBaTeILHON OpraHU3allly;

e YMEHHME B3aUMOJCICTBOBATH C COLUMAIBHBIMM HMHCTUTyTaMU B
COOTBETCTBHUH C UX (YHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOM IE€STENHHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e CcpOPMHUPOBAHHOCTL  POCCHUUCKOM  TPAXKIAHCKOH  HJICHTHYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE  OTHOILIEHHME K  TOCYJapCTBEHHbIM  CHUMBOJIAM,
JTOCTHKEHUSIM POCCUICKUX YUEHBIX B 00s1acTU (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OIICHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHPYSACh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LHEHHOCTHU, B TOM YHUCJIE B IEATEIIbBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETHYECKOr0 BOCTIMTAHUSA:

e DOCTETHUYECKOE OTHOILIEHHE K MHUpPY, BKJIKOYAasg ACTETUKY HAYyYHOTO
TBOPUYECTBA, MPUCYIIIETO PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHMS:

e HWHTEpPEC K Pa3nu4HbIM cepaMm mpodeccHoHaTbHON JeSTENHHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BbIOOp Oyaymiedt mnpodeccun W peaau30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHBL;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPA30BAaHUIO B
o0nacTu GU3HKU HA IPOTSHKEHUU BCEH KU3ZHH.

JIKOJIOTHYECKOT0 BOCTIUTAHMS:

e c(hopmMupoOBaHHOCTH AKOJIOTUYECKOHN KYJbTYPBbI, OCO3HaHHE
TJI00AJIBHOTO XapaKTepa dKOJIOTUUECKHUX MPOoOIeMm;

e IUIAHUPOBAHHUE U OCYILECTBIICHHUE JICMCTBUI B OKPYKAKOLIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;



paCIIMPEHUE OIbITa ACATEIBHOCTH YKOJIOTUYECKON HANPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3NUECKOIN HAYKHU;

OCO3HAHUWE LIEHHOCTU HAay4YHOU JIESTEIbHOCTH, TOTOBHOCTh B MPOLIECCE
U3y4eHUs] (PU3UKU OCYIIECTBIISITH MPOEKTHYIO W HCCIIEIOBATEIBCKYIO
NEATENbHOCTh UHAMBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIe JeHCTBUS
Ba3oBble Jjornueckue 1eficTBUA:

CaMOCTOATENFHO (OPMYIUPOBATh M aAKTyaJIU3UpPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENATh ENH JIeATeIbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUHU UX
JOCTHXKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH M TPOTUBOPEUUS B pPacCMaTPUBAEMBIX
(bU3HUECKUX SIBJICHUSIX;

pazpabaThiBaTh IUJIaH pEIICHHs TPoOJeMbl C yYE€TOM aHalM3a
UMEIOIIUXCSl MAaTEPUAIbHBIX U HEMATEpUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTh, OIICHMBATh COOTBETCTBUE
PE3yIbTATOB LIEJISIM, OIIEHUBATh PUCKHU MOCIIEICTBUM IEATEIbHOCTH;
KOOPJIMHUPOBATh M BBHITIOJHATH pPabOTy B YCJIOBHUSX PEAIbHOIO,
BUPTYaJILHOTO 1 KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE TP PEIICHUU IKU3HEHHBIX
pooeM.

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHATUAMH U
MeToIaMH (PU3NYECKON HAYKU;

BJIQJETh HABBIKAMH  Y4eOHO-HCCICAOBATEILCKOM W TPOCKTHOM
NeSITENbHOCTH B 00JaCTH (DU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOATENILHOMY TIOMCKY METOJIOB pelIeHUsl 3aaad (PU3NYECKOro
coJiep KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOI0B TTO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH TO TMOJYYEHUIO HOBOTO 3HAHWSI, €ro
UHTEPIpETAlliY, MPeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YHUCJIE TIPU CO3JJaHUU YUEOHBIX MTPOCKTOB B
00nacTu GU3HKHY;

BBISIBIISITh TPUYUHHO-CJIC/ICTBEHHBIC CBSA3U M aKTYalIM3UPOBAThH 3aj/1ady,
BBIIBUTATh TUIOTE3Y €€ pelIeHUs, HaXOAUTh AapryMEHThl s
JIOKa3aTeNbCTBA CBOMX YTBEPXKICHUH, 3alaBaTh IMapaMeTpbl H
KPUTEPUH PELICHUS;

aHAM3UPOBATh TOJYUYCHHBIE B XOJE pEUICHUS 3aJaddl pPe3yJIbTaThl,
KPUTUYECKA  OIIEHMBaTh HUX  JIOCTOBEPHOCTh, IMPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (popmMynupoBaTh COOCTBEHHBIC 3a/laud B 00Opa30BaATEIbHOU
NESTEHLHOCTH, B TOM YHCIIE TIPU U3yYeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYyAIUsIM, OIICHUBATh IPHUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAaHMS MO (U3MKE B MPAKTHUUECKYIO 00JIacTh
KU3ZHENIEATCTbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTei;



BBIJIBUTaTh HOBBIE WJIEH, MpeJjaraTb OPUTMHAIIbHBIE MOAXOJbl U
pelieHus;
CTaBUTh MPOOJIEeMBl M 3a7a4M, JOIMYCKAIOIINE aJlbTePHATUBHbBIC
pelieHus.

Pa6ora ¢ undgopmanmeii:

BJQJIETh ~ HABBIKAMH  TOJNy4eHHS  WH(OpManmuu  QU3NYECKOTO
colepKaHUsi M3 HCTOYHUKOB pA3HBIX THUIIOB, CaMOCTOSITEIHHO
OCYIIECTBJISATh TOWCK, aHAIW3, CHUCTEMAaTH3allUI0 M HMHTEPIIPETAIUIO
uHGOPMAINH PAa3IMYHBIX BUIOB U (hOPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh CpeICcTBa MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B pEIICHUH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/a4 ¢ COOJI0JIeHHeM TPeOOBAaHHI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTH, TMTHMEHBI, PECypCcOoCOepeKeHus, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCTHI (DU3UYECKOTO COECPKAHUS B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HAYeHUS MHPOpPMAlUU M I1EJICBOM ayJAUTOPUHU, BHIOMpAS
ONTUMAJIbHYIO OPMY MPEICTABICHUS U BU3YyAJIU3AIIHIH.

KoMMmyHMKaTHBHBIE YHHMBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHEe Ha YypoKax (U3MKM W BO BHEYPOUYHOU
NeSITENHHOCTH;

pacmo3HaBaTh MPEANOCHUIIKA KOH(IMKTHBIX CUTyalluid W CMATYaTh
KOH(DIUKTHI;

pa3BEPHYTO ©  JIOTHYHO U3JlaraTh CBOKO TOYKY 3PEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHINBUIYaTbHON paOOTHI;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JEUCTBUH C Y4ETOM
0OIIUX MHTEPECOB U BO3ZMOXHOCTEH KaKJI0T0 WICHA KOJIJICKTHBA,
OpUHUMATh 1€ COBMECTHOM JeSATEIbHOCTH, OPTaHW30BBIBATh U
KOOPJIMHUPOBATh JEUCTBUSI MO €€ JOCTHIKEHHUIO: COCTaBJISATH IUIaH
JNEUCTBUM, PACHpENesATh pPOJAd C Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ja M KaXKJOTO YYaCTHHMKAa KOMaHIIbI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaratb HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3HWIIMH HOBU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh MO3UTUBHOE CTPATETMUECKOE TMOBEJICHUE B Pa3IMYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BOOOpakeHHE, OBITh
UHUIMATUBHBIM.

PeryjisiTUBHBIE YHHBepPcaJbHbIe yUeOHbIE el CTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IT03HABATEIIBHYIO JICITCIHHOCTh B
obmactn GU3MKH M aCTPOHOMHH, BBISABJIATH IMPOOJIEMBI, CTaBUTh M
dbopMyIIHMpoBaTh COOCTBEHHBIC 33/1aUH;

CaMOCTOSITCJIbHO  COCTAaBIIATh IUIAH  PEIICHHMS  PAacuCTHBIX |
KaueCTBEHHBIX 3ajad, IUIaH BBIMOJHEHHUS TMPAKTUYECKOW padoThl C
y4ETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTECHNM;

JaBaTh OIICHKY HOBBIM CHUTYaIlHsIM;



e pacmMpATh paMKH Y4eOHOro TMpeaMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTEHUH;

e JIeNaTh OCO3HAHHBIM BBIOOpP, ApPTyMEHTHUPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHUE;

e OIICHUBATH MPUOOPETEHHBIN OIBIT;

e CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIIUUA B 00IaCTH
(U3HKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, YMOIUOHAJIBLHbIN HHTENJIEKT:

e JaBaTh OIICHKY HOBBIM CHUTyalHMsM, BHOCHUTb KOPPEKTHUBHI B
NeSITEIHLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISIM;

e BIAJETh HABBIKAMH TO3HABaTEIbHOW pe(dieKCHr KakK OCO3HAHUS
COBEPIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB
1 OCHOBAHUI;

e HCIONB30BaTh MPHUEMBI pedeKCuu JUIsl OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIICHUS;

e yMETh OIICHUBATh PUCKUA U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX
CHUKECHHUIO;

e TMPUHUMATHh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHATU3E PE3yIbTaTOB
NESITENHHOCTH;

e TPUHUMATH Ce0sl, MTOHUMAsI CBOM HEJIOCTATKU U JOCTOMHCTBA;

e TMPUHUMATHh MOTHUBBI M apTyMEHTHI IPYTUX MPU aHATU3E PE3yIbTaTOB
NESITENHHOCTH;

e TMPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHNOKH.

B mporiiecce qocTHKeHUSI TMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 110
dbu3uKe JUIS YPOBHSA CpEJHEro oO0Imero oOpa3oBaHHS y OOYyYarOIIUXCS
COBEPILIEHCTBYETCS  OMOIIMOHAIBHBIA  WHTEJUIEKT,  MpeAnoJiararoniui
c(hOpMHPOBAHHOCTE:

e CaMOCO3HAHHUA, BKIIOYAIOMIETO CIIOCOOHOCTh  TMOHUMATh  CBOE
OMOIIMOHAJILHOE  COCTOSIHME, BHJIETh  HAMNPABICHUS  PA3BUTHUS
COOCTBEHHO dMOITMOHAILHOM c(hephl, OBITh YBEPEHHBIM B ce0¢;

e CaMOpPETYJMPOBAaHUSA,  BKJIIOYAIONIETO  CAaMOKOHTPOJb,  YMEHHE
NpPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHE, CIIOCOOHOCTD
aanTHPOBATBCSI K OMOIMOHAIBHBIM H3MEHEHUSM H  TPOSBIATH
TUOKOCTbh, OBITh OTKPBITBIM HOBOMY;

e BHYTpPEHHEH MOTHBAIIMU, BKJIIOYAIONICH CTPEMIICHHE K JOCTHKECHHUIO
eI U yCHeXy, ONTHUMH3M, WHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATb,
HUCXO/S U3 CBOMX BO3MOXKHOCTEH;

e DOMIIATHHW, BKJIIOYAIONIEH CHOCOOHOCTh TOHMMATh JMOIIMOHAIHLHOE
COCTOSIHUE JAPYTHX, YUYUTHIBATh €r0 MPHU OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMATBHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATH
OTHOIIEHUSI C JIPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH UHTEPEC U
pasperiath KOHQIUKTHI.

I[MPEAMETHBIE PE3VJIBTATBI

K koHuy oOyuenust B 10 knacce npeIMETHbIE PE3yJIbTAThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHUIA:



MOHUMATh POJIb (HU3UKK B OSKOHOMHYECKOH, TEXHOJOTHUYECKOM,
AKOJIOTUYECKOM, COLMAIBbHOM H OSTUYECKOM cdepax IesTeIbHOCTH
YeJioBeKa, poJib U MeCTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTHHE
MHpa, 3HA4YCHUE OIMCAaTENIbHOM, CUCTEMaTU3UPYIOLIEH,
OOBSCHUTENFHON U MPOTHOCTUYECKOW (PYHKIUI (PU3MUECKOU TEOpUU —
MEXaHUKHA, MOJEKYISIpHOH (QU3UKKM W  TEPMOJAMHAMHUKH, POJIb
¢dusnueckoii Teopuu B (OPMHUPOBAHUM TPENICTABIECHUN O (Pu3nyecKoi
KapTUHE MUPAa;

paznuyaTh YCJIOBHS TNPUMEHHMOCTH MojeNiel (QU3NYeCKuX Tel |
IPOIICCCOB (SIBJICHUI): HWHEpPIMaIbHAsA CHUCTEMa OTCUETa, aOCOJIFOTHO
TBEPAOE TEJIO, MarepualbHasi TOYKA, PAaBHOYCKOPEHHOE JBUXXCHHUE,
CBOOOJHOE TajZieHue, aOCOMIOTHO ympyras nedopmaiusi, abCOIIOTHO
ynopyroe # aOCOJIOTHO HEYNpyroe CTOJIKHOBEHHUS, MOJEIH Tasa,
KUAKOCTH W TBEPAOTO (KPUCTAIMYECKOTO) Teja, HWICANbHBIA Tas,
TOYEYHBIN 3apsil, OAHOPOJHOE IEKTPUUECKOE T0JIE;

pasznuyaTh YCJIOBHS (TpaHUIlbI, 00JIACTH) MPUMEHHUMOCTU (DU3UIECKUX
3aKOHOB, TOHUMATh BCEOOINN XapakTep GyHIaMEHTAIBHBIX 3aKOHOB H
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBSCHATH MEXAaHWYECKHUE MPOIECChl W SIBICHUA,
UCIIONIb3YySl ~ OCHOBHBIE  IIOJIOXKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENIBHOCTh MEXaHUYECKOTO JBIKEHUS, (HOPMYJIbl KUHEMATHKU
PAaBHOYCKOPEHHOTO  JIBIDKCHHs, mpeoOpasoBanusi [amumes s
CKOpOCTM M  IIepeMelleHus, 3akoHbl  HprooTOHA,  IpUHIMI
OTHOCHUTENIBHOCTU | 'anniiesi, 3aKOH BCEMHUPHOTO TSTOTEHUsSI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXAaHWYECKON IHEPTUH, CBS3b PaOOTHI CHIIBI
C U3MEHEHUEM MEXAHUYECKOW YHEPTUH, YCIOBHS PABHOBECUS TBEPAOTO
T€Ja), TP ITOM HUCIOIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHUE 3aKOHOB,
yKa3blBaTh  YCJOBUSI  NPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB:
npeobpazoBanuii ["anmiies, BTOpOro u TpeThero 3akoHOB HeloTOHAa,
3aKOHOB COXPaHEHUs HMMIYJbCa M MEXAaHMYECKON HHEpPruM, 3aKoHa
BCEMUPHOTO TATOTEHUS;

aHANMM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOILIECCHI W SIBIICHUA,
UCIIOJNIb3ysl OCHOBHBIE moOJIo)KeHUA MKT wu 3akOoHBI MOJIEKYISIpHOU
GU3MKKH U TEPMOJWHAMUKH (CBS3b JIaBJIICHUS UJCAIBHOTO Ta3a Co
CpeoHeW  KHHETUYECKOM DHEpPrueu  TEIIOBOrO0  JBWIKEHUS U
KOHIIEHTpAllUEd €ro MOJIEKYJ, CBsI3b TEMIIEpATypbl BELIECTBA CO
CpeHeW KUHETUYECKOM SHEPrHeM TEIUIOBOIO IBHXKEHHUSI €r0 4YacTHL,
CBSI3b JIABJICHMS HWICAJIIBHOIO Ta3a ¢ KOHLUEHTpAUMeW MOJIEKYJ U €ro
TeMneparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBblid 3aKOH
TEPMOAUHAMHUKH, 3aKOH COXPAHEHUS SHEPIUU B TEIUIOBBIX MPOLIECCAX),
OpU OSTOM MCIOJIb30BATh MATEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCIOBUS NPUMEHHMOCTH YypaBHeHUsi MeHzaeneeBa—
Knanenpona;

aHANM3UPOBATh W OOBSICHATH DIEKTPUUYECKUE SIBICHUS, WCIIOIb3YS
OCHOBHBIE  MOJIOKEHUS W  3aKOHBl  JJIEKTPOJUHAMHKU  (3aKOH
COXPaHEHHUS BJIEKTPUUYECKOTO 3apsAaa, 3aKoH KynoHa, MOTeHIHAIbHOCTD
3JIEKTPOCTATUYECKOIO MOJIs, TPUHLMUI CYNEPHO3ZUIUN IEKTPUUECKUX
IIOJIEN, TIPU 3TOM yKa3bIBasl yCJIOBUs MPUMEHUMOCTHU 3aKoHa KyiioHa, a
TaK)K€ MPAKTUYECKU Ba)KHbIE COOTHOIICHHMS: 3aKOHbI OMa ISl yyacTka
HeNy U JJI1 3aMKHYTOM 3JIEKTPUYECKOM 1enu, 3aKkoH Jxoyns—JIeHna,
npasuia Kupxroda, 3akonsr dapajes A 31€KTpoan3a);



OMHCHIBATh (PU3UYECKUE TPOIECCHl U SBICHUS, HCTOIb3Yysl BEIUYHHBIL:
NepeMeIIeHne, CKOPOCTh, YCKOPEHHEe, UMITYJIbC Tella U CHUCTEMBI Tel,
CWJa, MOMEHT CWIbl, JIaBICHHE, [OTEHIMAIbHAs  DHEPTHUf,
KUHETUYECKasi DJHEprus, MEXaHW4yeckas »JdHeprusi, paboTa CHIIbI,
IIEHTPOCTPEMUTENHHOE YCKOPEHHE, CHJIa TSKECTH, CUJa YIPYTOCTH,
CWJIa TPEHHUs, MOIIHOCTb, DPHEPTUs B3aUMOJEHCTBUSA Tella C 3eMIEn
BONM3M €€ TOBEPXHOCTH, DHEPrusi ympyroi nedopmaiuu Tpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAas TemIeparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSSA OJHEPrus WACATBHOTO OJHOATOMHOTO
rasza, paboTa HAEaTbHOTO Ta3a, OTHOCUTEIbHAs BJIAKHOCTb BO3/yXa,
KIIJI wpeanbHOTO TEMJIOBOTO JABUTATENSA; DJIEKTPUYECKOE II0JIE,
HAIPSOKEHHOCTh  JJIEKTPUYECKOTO  II0JIsI,  HANPSKEHHOCTH  IOJIS
TOYEYHOTO 3apsjga WIM 3apsHKeHHOro Iapa B BakKyyMeé U B
TUDJIEKTPUKE, TMOTEHIMANT JJIEKTPOCTATUYECKOrO0 TIOJA, Pa3HOCTh
MOTEHIIMAJIOB, JJICKTPOJBIDKYINIAsl CHJIa, CHJa TOKa, HamNpshKeHHeE,
MOIIIHOCTh TOKa, JJIEKTpHUUecKass €MKOCTb IUIOCKOIO KOHJIEHCATOpa,
COMPOTHUBJICHUE YUYaCTKA IIETH C MOCJIEeI0BATEIbHBIM U MapalieIbHbIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPTrUsl  DJIEKTPUYECKOrOo  TOJs
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKAHHWS  (PUBUYECKUX  SBICHUMU:
MEXaHUYECKOE JIBI)KCHHE, TEIJIOBOE JBM)KCHHE YaCTUIl BEIeCTBa,
TEMJIOBOEC  paBHOBECcHE, OpOYHOBCKoe  JaBWkeHHe, Auddysus,
UCIIapeHue, KUMIEHUEe U KOHJICHCAIlUs, TUIABJICHUE U KPUCTAJUTH3AIUs,
HAIPaBJICHHOCTh TerIonepeauH, AIIEKTPU3AIUS Te,
AKBUIMOTEHIIMAILHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3UYECKON BETUUHHBI
OT JpYyrol ¢ MCHOJb30BAaHUEM TMPAMBIX H3MEPEHUH, MPU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOIYYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAEC TpadukoB ¢ yd&ToMm
aOCONIOTHBIX ~ TOTPEIIHOCTEN HW3MEpeHW#, JenaTh BBIBOJABI  TIO
pe3ynbTaTam HCCIIeIOBAHUS;

IPOBOJUTh KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMABLHBIN METO/ U3MEPEHUs, OIEHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHI;
NPOBOJUTh  OMNBITHl O TMPOBEPKE  MPEUIOKEHHON  THIOTE3bI:
TUTAHUPOBATH HKCIIEPUMEHT, cobupaTh HKCIIEPUMEHTATIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJYYECHHBIE PE3YIbTaThl U J€JIaTh BHIBOJ O
cTaTyce MpeasioKEeHHOM TUTIOTE3HI;

coOmoaTh  mpaBwia  O€30MacCHOr0  TpyjAa TNpH  TIPOBEIECHUU
UCCJIEIOBaHUI B paMKax y4eOHOTro OJKCIEPUMEHTA, MPaKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOW  JEATEIBbHOCTH  C
UCIIOJIb30BAaHUEM  U3MEPHUTENBHBIX YCTPONCTB U  J1aOOpaTOPHOIO
000py10BaHUS,

peuarh pacu€THhIC 3aJa4d C SBHO 33aJaHHOM M HESBHO 3aJIaHHOU
(bu3rUecKoil MOJIeIbIO: HA OCHOBAaHUM aHAJIN3a YCIOBUS 0OOCHOBHIBATH
BBIOOp (U3MYECKOM MOJIeNIM, OTBEUaroIlel TpeOOBaHMUIM 3aJayH,
OPUMEHSITh  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl
bu3MUeCKX TEOpUl MPU HUCIHOJIB30BAHUU MATEMATHUYECKUX METOJIOB
pelieHusl 3ajad, MPOBOJAUTH pPACUEThl HAa OCHOBAHUHM HWMEIOIIUXCS
JAHHBIX, AHAJU3UPOBATH PE3YJIbTaThl M KOPPEKTHPOBATH METO/IbI
pENIeHHs C YY4ETOM MOJTYUYEHHBIX PE3YIbTATOB;



pemiath KayecTBEHHBIC 3aJiayu, TPEOYIOIIHe MPUMEHEHUS 3HAHWN W3
pPa3HBIX pa3fenoB Kypca (PU3MKH, a TaKkKe WHTErpaludl 3HAHUN U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IUMKJIA: BBICTPAWBATH
JIOTUYECKYIO EMOYKY PaCCYKICHHUM C OMOpON Ha M3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPONCTB U TEXHOJOTUYECKUX MTPOLIECCOB;

IPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKUX M 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHANMM3UPOBaTh M OIIGHWBATh  TOCIEJACTBUA  OBITOBOW U
IIPOM3BOJACTBEHHOW  JIEATEJIbBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
bu3HUecCKUMU TIpolecCaMu, ¢ TMO3UIUNA IKOJIOTHYECKON 0e30MacHOCTH,
NPEICTAaBICHUN O paIMOHAIILHOM MPUPOIOIOIB30BAHNN, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTHKCHUN HAyKU M TEXHOJOTUH ISt
JAbHEHIIIET0 pa3BUTHUS YEIIOBEUECKOTO 00IIECTBa;

IPUMEHSTH Pa3INYHbIE CIOCOOBI pabOTHI ¢ HH(POPMAIIHEH PU3NIECKOTO
collepKaHUsi C WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE
TEXHOJIOTUU IS TIOMCKA, TEePepadOTKU U MPEIbSBICHUS y4eOHOU H
HAYYHO-TIOMYJISIPHON uHbopMaIm, CTPYKTYPUPOBAHUS u
UHTEpHpeTanud  uHGOpPMAIMK,  MOJIYYEHHOM M3  pa3IMyHBIX
UCTOYHUKOB, KPUTHUUECKH aHAIIM3UPOBATH MOIy4YaeMyl0 WH(MOpMAIUIO
U OLICHUBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHUIA,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OpMAIINK;

OpOSBJIATh ~ OPTraHU3AIlMOHHBIE W TO3HABaTeJIbHBIE  YMEHUS
CaMOCTOATENILHOTO MPUOOpPETEeHUsT HOBBIX 3HAHWW B TIpollecce
BBITIOJIHEHUS ITPOCKTHBIX U y4eOHO-HCCIIEIOBATENIbCKUX padoT;
paboTaTh B TpyIIe C MCIOJHEHUEM PAa3JIMYHBIX COIMAIBHBIX POJEH,
IUTAHUPOBaTh  pabOTy  TPYMIbI,  PAlMOHAIBHO  pacCHpeaelsiTh
NIeSITEPHOCTh B HECTAaHAAPTHBIX CHUTYallUsiX, aJeKBAaTHO OIICHUBATH
BKJIQJ] K&KJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAeMOU
po0IeMBL;

IPOSBJIATh MOTUBAIMIO K Oyayiied mpodecCHOHATBHON AeSTEIbHOCTH
0 CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOhUIIs.

K xoniy obydenust B 11 knacce npeIMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

MOHUMATh POJIb (HU3UKK B DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJIbHOW M JTUYECKOW cdepax NeaTeTbHOCTH 4YeloBeKa, Pojb U
MeCTO (U3UKHM B COBPEMEHHOW HAy4YHOW KapTUHE MHUpa, pOJib
ACTPOHOMMH B NPAKTUYECKOU AECATEIIBHOCTU YEJIOBEKA U JAJbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTUH, 3HAYECHUE ONMCATENBHOU,
CUCTEMATU3UPYIOIEH, OOBSICHUTEIHLHON U MPOTHOCTUYECKON (yHKIIUN
duznueckoil TEOpUM — DICKTPOJAMHAMHKH, CHEIHAIBHOW TEOpUHU

OTHOCUTEIBLHOCTH, KBAHTOBOM (DHM3WKH, posib (U3HUECKOM TEOpUU B
dbopMUpPOBaHUU TIPEJCTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
dbu3udyecko KapTHHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MMPEACTABICHUI O TIPUPO/IE;



paznuyaTh YCJIOBHS TMPUMEHHMOCTH Mojelel (QU3NYeCKuX Tel |
IPOLIECCOB (SIBIICHUI): OJHOPOJIHOE HIEKTPUUYECKOE U OJHOPOIHOE
MAarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKUU
MasiTHUK, UACAIbHBINA MPYXUHHBIA MasTHUK, TAPMOHUYECKUE BOJHBI,
ujeadbHbI KoJieOaTeNbHBIM KOHTYpP, TOHKas JIMH3a, MOJeJel aToma,
aTOMHOTO f]Ipa U KBAHTOBOW MOJIEJIH CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbI, 00JIACTH) MPUMEHHUMOCTU (DU3UIECKUX
3aKOHOB, TOHUMATh BCEOOINN XapakTep GyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHATM3UPOBATH U OOBIACHITH AIEKTPOMATrHUTHBIE TIPOIIECCHI U SIBIICHUS,
UCIIOb3YsS OCHOBHBIE TIOJIOKEHUS M 3aKOHBI SJIEKTPOJAMHAMUKH U
CIEUHUAIBHOM  TEOpPHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUs
ANEKTPUYECKOro 3apsana, cuia Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMAarHUTHOW WHAyKOuW, npaBuio Jlenma, cBa3p  DJC
CAMOMHIIYKIIMM B D3JEMEHTE DJJIEKTPHUYECKOM WENH CO CKOPOCTHIO
U3MEHEHUSI  CHJIBI  TOKA, TOCTYJIaTbl  CHEUUAIbHOW  TEOpPUHU
OTHOCUTEIBHOCTU DUHIITEITHA);

aHANMM3UPOBATh M OOBSCHATH KBAHTOBBIE TIPOIECCHl U  SIBIICHUA,
UCIIOJIb3Ys TIOJIOKEHUS] KBAHTOBOW (M3uKK (ypaBHEHHE ODWHINTEHHA
st poTodddexra, mepBrId U BTOPOM MOCTyJaThl bopa, mpuHIHI
COOTHOIICHHS HeompenenéHHocten I eitzenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOTO U MACCOBOT'O YUCEN U SHEPIUU B SIAEPHBIX PEAKIUAX, 3aKOH
PaauOaKTUBHOIO Pacraja);

OMHCHIBATh (DU3UUECKUE MPOIECCHl U SBJICHUS, UCIOIb3Ysl BEIUYHHBIL:
HaIpPsKEHHOCTD ANEKTPUUYECKOTO noJs, MOTEHIIHAIT
AIEKTPOCTATUYECKOTO noJs, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOJBIDKYINAST CHJIA, WHIAYKIUS MAarHUTHOTO TIOJI, MarHUTHBIM
NOTOK, cuiia AMIiepa, HWHAYKTUBHOCTb, OJJIEKTPOABMKYIIAs CHia
CAMOMHJIYKIIMU, SHEPrusi MAarHUTHOTO IMOJS MNPOBOJHHKA C TOKOM,
PEISATUBUCTCKUIL  UMIYJbC, TMOJHAs SHEPrus, OHHEPrusl IMOKOs
CBOOOJTHOM YACTHIIBI, SHEPTUS ¥ UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apAn apa, SHEPTUSI CBSI3U AJIPa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKAHHWS  (PU3UYECKUX  SBJICHUMU:
AIEKTPOMAarHUTHAs WHTYKIIUS, CaMOMHIYKIIUS, pE30HaHC,
UHTEpPEpEeHIMS BOJH, MUdpakius, AUCTEPCUs, MOJTHOE BHYTPEHHEE
orpaxenue, (Gorodnexkrpuyeckuii 3pdekt (dortorddexr), anpda- u
OeTa-pacnajipl siiep, raMma-u3iaydeHue sanuep, Gu3nuecKkue MPUHITUIIBI
CIEKTPATBHOTO aHalIU3a U pabOTHI JIa3epa;

ONpEeNeATh HAIPABICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, cuJibl AMIiepa u cuibl JlopeHua;

CTPOUTh HU300paKEHUE, CO37aBAEMO€ IUIOCKUM 3€pKaJioM, TOHKOU
JIMH30M, U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

NPUMEHSTh OCHOBOIIOJIAralolie aCTPOHOMUYECKHUE MOHATUS, TEOPUU U
3aKOHBI JJII aHaluM3a U OOBSICHEHUS (PU3WYECKUX TMPOIIECCOB,
MPOUCXOIAIINX B 3BE371aX, B 3BE3IHBIX CUCTEMAX, B MEKIralaKTHUYECKON
cpene; ABMKSHUS] HEOSCHBIX TeJl, DBOJIIONMH 3BE3 U BeeneHHoil;
IPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEITUYHH C
UCIIOIb30BAaHUEM MPSIMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTAaThl MOJIYYEHHON 3aBUCHUMOCTH
du3nueckux BEIMYMH B BHUAE T'PAaPUKOB C Y4ETOM aOCONIOTHBIX



NOTPEIIHOCTE M3MEpPEHUH, JenaTh BbIBOABI IO  pe3yJibTaTam
UCCJIEOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMAJILHBIN METO/ U3MEPEHHs, OIEHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJAUTH  OMNBITBI O MPOBEPKE MPEHJIOKEHHOM  TUIOTE3BI:
IJIaHUPOBATh AKCIEPUMEHT, coOupaTh AKCIEPUMEHTAIIbHYIO
YCTaHOBKY, aHAIM3UPOBATH IMOJTYYEHHBIE PE3YJIbTAThI U JIENIATh BHIBOJ O
CTaTyce MPEAJIOKEHHON TUIIOTE3bL;

ONUCHIBATh METO/IbI NIOJIYYEHHUS HAYYHbIX aCTPOHOMHYECKUX 3HAHUN;
coOmoaTh  mpaBwia  0O€30MAacCHOT0  TpyAa TNpU  TIPOBEIECHUU
UCCJIEIOBAaHUI B paMKax y4eOHOTro OJKCIEPUMEHTA, MPaKTHUKyMmMa U
y4eOHO-HCCIIEIOBATEIbCKOM M TPOEKTHOW  JEATEIBbHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTEIBHBIX YCTPOMCTB U  JTAOOPATOPHOTO
000py10BaHUS,

peuaTte pacu€THhIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOU
¢dbu3nueckoii MOJENbIO: HA OCHOBAHMM aHalM3a YCJIOBHS BBIOMpATh
dbusznyueckue Moz, OTBEYarlne TpeOOBaHUSAM 3a/Jaud, MPUMEHSThH
(hopMyIIBI, 3aKOHBI, 3AKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TCOPUI
IpU UCIOJb30BAHUM MAaTEMaTUYECKUX METOJ0B pEUIeHUus 3ajady,
OPOBOJAUTh  Pacy€Thl HA  OCHOBAHMM  UMEIOUIUXCS  JIAHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATHh METOAbI PEIICHUS C
y4E€TOM MOJYYEHHBIX PE3YJIbTATOB;

pemarh KayecTBEHHBIC 3aJlayu, TPEOYIOIIME MPUMEHEHUS 3HAHWHN U3
pPa3HBIX pa3feinoB Kypca (PU3MKH, a TaKkKe HHTErpalud 3HAHUN U3
OpPYTUX MPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BBICTpaWBaTh
JIOTUYECKYIO LIETIOYKY PaCCYIEHUN C OMOpPO HA W3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  WM3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB;

IPUBOJUTH TMPUMEPHI BKJIAJa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHANMM3UPOBaTh M OIIGHWBATh  TOCIEACTBUA  OBITOBOW U
IIPOM3BOJACTBEHHOW  JIEATEJIbBHOCTM  YEJIOBEKAa,  CBSI3aHHOM  C
bu3HUecCKUMU TIPoIecCaMu, ¢ TO3UIIUNA IKOJIOTHYECKON 0e30MacHOCTH,
NPEACTaBICHUN O pPAlMOHAIBHOM MPUPOJONOJIb30BAHUM, a TaKXKe
Pa3yMHOM HCIIOJb30BaHUU JOCTH)KEHUN HAYKM M TEXHOJIOTHMH s
JAbHEHIIIET0 pa3BUTHUS YEIIOBEUECKOTO 00IIECTBa;

IPUMEHSThH Pa3INYHbIE CIOCOOBI pabOTHI ¢ HHPOPMALIHEH PU3NIECKOTO
collepKaHUsi C WCIIOJIB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOIB30BaTh COBPEMEHHbIC HH(POPMAIITMOHHBIE
TEXHOJIOTUU IS TIOMCKA, TEePepadOTKU U MPEIbSBICHUS y4eOHOU u
HAy4YHO-TIOMYJISIPHOI uHbopMaIm, CTPYKTYypHUpPOBaHUS u
UHTEpHpeTaud  uHGOpPMAIMK,  MOJIYYEHHOM U3  pa3IM4YHBIX
MCTOYHHUKOB, KPUTHYCCKH aHAIM3MPOBATH IOITYYacMyI0 HH(OPMALHIO
U OLICHUBATh €€ JOCTOBEPHOCTh KAK Ha OCHOBE MMEIOIIMXCS 3HAHWM,
TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POpMAIIUK;



NPOSBJIATh ~ OPraHMU3AIlMOHHBIE W TIO3HABATEJIbHBIE  YMEHUS
CaMOCTOATENILHOTO MPUOOpETEeHUsT HOBBIX 3HAHWW B TIpoliecce
BBITIOJIHEHUS TPOCKTHBIX U yU4eOHO-HCCIIEIOBATEIbCKUX padoT;
paboTaTh B TpYIIEe C MUCIOJHEHUEM PA3JIMYHBIX COIMAJBHBIX DPOJEH,
IUTAHUPOBaTh ~ pabOTy  TPYMNIbl, PAIMOHAIBHO  pacHpeaelisiTh
NIeSITEIPHOCTh B HECTAaHAAPTHBIX CHUTYallUsiX, aJCKBATHO OIICHUBATH
BKJIaJl K&KJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBaeMOn
po0IeMBL;

POSIBJIATh MOTUBAIMIO K Oyayied mpodecCHOHATbHON ASSTEIbHOCTH
o CHEUUATIBHOCTSIM (U3UKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoanuyecTBO 4acos
HaumeHoBaHMe pa3iesioB U TeM duaekTpoHHbIe (LM (pPOBHIE)
n/ KoHTpoJbHbIe IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
nn padoThl padoThI
Pa3znen 1. HAYUYHBIM METO/1 TIO3HAHWS ITIPUPO/IBI
11 HayuHblii MeTO1 TO3HAHUSA 6 {
' TIPHPOIBI
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 KunemaTuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOrO TEna 5 1
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1
Hroro no pazaeny 35
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
3.1 MOJIEKYJIIPHOKMHETUYECKOM 15 1
TEOPUH
Tepmoauuamuka. TeroBsie
3.2 PR 20 1
MaIluHbI
3.3 ArperatHble COCTOSIHHSI BEIIECTBA. 14 1




da3oBrIe Nepexoabl

Nroro no pazaeny 49
Pa3nea 4. JIEKTPOJJUHAMUKA
4.1 DIEKTPUUECKOE MOJIE 24
4.2 [ToCTOSTHHBIN 3JIEKTPUYECKUM TOK 24
4.3 Toxu B pa3nu4HbIX cpenax 6
Nroro no pazaeny 54
Pazzea 5. ®USHUYECKUIN NPAKTUKYM
5.1 PuU3nYeCKUl TPaKTUKYM 16 16
Nroro no pazaeny 16
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16
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11 KIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMporpamMmbl

KoanuyecTBo 4acos

Bcero

KonTpoJbHbie
padoThbI

IIpakTHYecKkue
padoThl

DJIeKTpPOHHbIe (LM(pPpOBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarsuTtHoe 1oJje 14
OeKTpOMaruuTHas
1.2 P 13 |
WHIYKITAS
Htoro mo paznemny 27
Pasznea 2. KOJIEBAHUS U BOJIHbBI
Mexannueckue
2.1 10
KOJIeOaHUs
27 DNeKTpOMarHuTHbIE 5
Kone0anus
Mexanuueckue "
2.3 3JIEKTPOMAarHUTHBIE 10 1
BOJIHBI
2.4 Ornruka 25 1
Hroro no pazaeny 60

Pasnea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

Ocuoser CTO

5

1

Hroro o pasaeny

5




Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynspHo- 15
' BOJIHOBOU JIyaJIi3M

4.2 duznka aroma 5

®du3uKa aTOMHOTO s11pa

4.3 1 3JIEMEHTapHBIX 5
JaCTHUI]
Hroro no pazaeny 25

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DneMeHThl aCTPOHOMUU

5.1 12
U acTpou3nuKU

Hroro no pasaeny 12

Pazzea 6. PUSHUYECKUIN IPAKTUKYM

Pusnueckuit
6.1 16
MPaKTUKYM
Hroro no pasaeny 16

Pa3nea 7. OBOBINAIOIIEE IIOBTOPEHHUE

CucreMaTusanusa u
00001eHne
IPEIMETHOTO

71 P 15
COJICPKAHUS U OIbITA
IEeSITEILHOCTH,

pUOOPETEHHOTO TIPH




U3y4YCHUH Kypca
¢uzuku 10 — 11
KJIaCCOB

Htoro mo paznemny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME




ITOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
N Kosun4yecTBO 4acoB DJIeKTPOHHBbIE
°
Hara uudpoBbie
n/ | Tema ypoka KoHTpo/bHBIE IpakTHyeckue
Bcero U3yueHust o0pa3oBaTebHbIE
n padoThI padoThI
pecypcsl

duzuka — pyHIaMeHTaTbHAS
HayKa O MPHUPOJIC

Kontponbnas padora Nel no
OCTaTOYHBIM 3HAHHUAM 34
Kypc 9 kiacca

HayuHsblii MeTOI TO3HAHUS U
METOJBI MCCIIETOBAaHHUS
(bUBUYECKUX SIBICHUIN

OKCHEPUMEHT U TEOpUs B
nporiecce MO3HAHUS
npupoasl. Habmonenue u
OKCTIEPUMEHT B (PU3UKE

CrniocoObl n3MepeHus
($u3NYECKUX BETUYHH.
AGcomoTHas U
OTHOCHUTEJbHAS
MOTPEIIHOCTH U3MEPEHUI
(HU3MYECKUX BETUIHH

MonenupoBanue B pU3UKE.




Ponp u MecTo Gpu3uku B
(dbopmupoBaHUU
COBPEMEHHOM HAYyYHOUI
KapTUHBI MUDA, B
MIPAKTUYECKOHN AESITEIbHOCTU
JTonen

MexaHnueckoe ABMKEHHE.
Cucrema orcuerTa.
OTHOCHUTENLHOCTD
MEXaHUYECKOTO JBMIKCHHS.
[Ipsimast u oOpaTHas 3aga9n
MEXaHHUKH

Pannyc-Bekrop
MaTepHaibHON TOYKH, €r0
IIPOEKIIMN Ha OCU
KoopauHar. Tpaekropus.
ITepememenue. CKopocCTb.
WX mpoeknuu Ha ocH
KOOpJUHAT

PaBHOMepHOE
NpSMOJIMHEHHOE TBM)KEHUE.
I'paduueckoe onucanue
PaBHOMEPHOTO
NPSMOJIMHEHHOTO JIBUKCHUS

10

CrnoxxeHue nepeMeleHui u
ckopocreil. Pemenue 3agau

11

HepaBHomepHoe nBHKEHUE.




MrHoBeHHasi CKOPOCTb.
Yckopenue.
IIpssMONMHENHOE IBUKECHUE
C IIOCTOSIHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue
IPSIMOJIMHENHOTO JBUKEHHUS
C TIOCTOSIHHBIM YCKOPEHUEM

13

CBo0OoaHOE MmajcHueE.
YckopeHnue cBOOOTHOTO
najgeHus. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX

rpaduxu

14

JIBU>KeHUE Tena,
OpOLICHHOTO O] YTJIOM K
TOPHU30HTY

15

KpuBonuHnelinoe ABUXEHUE.
JIBUKEHHUE 110 OKPYKHOCTH.
YrnoBas v JIMHENHAA
ckopocts. [lepuon u
4acToTaA.
[lenTpocTpemMuTeabHOE U
MIOJIHOE YCKOPEHUE

16

Kontponbnas padorta Ne2 no
teme "Kunemaruxa"

17

IlepBbiif 3ak0oH HbroToHa.




NHepuuanbHble CUCTEMBI
orcuéra. [IpuHumn
OTHOCHUTEIbHOCTH I amuies.
HeunepuumanbHbie cucTemMbl
oTcuéra

18

Cuna. PaBHOelcTBYIOMIAS
cuna. Bropoi 3akoH
HrroTrona. Macca

19

B3aumoneiictsue Ten.
Tperuii 3akoH HeroTOHA

20

[TpuHIMT Cynepno3uiuu
cun. Pemenue 3agau Ha
MIPUMEHEHHE 3aKOHOB
Hprorona

21

3aKOH BCEMHPHOTO
TATOTCHUS.
OKBHBaJICHTHOCTH
rPaBUTALMOHHOMN U
WHEPTHOU MacChl

22

Cuita TSDKECTH U YCKOpEHUE
CBOOOIHOTO MaICHUS

23

JIBr>xeHne HeOEeCHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonb! Kenuepa




24

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

25

Cuna tpenus. [lpupona u
BU/JIbI CHJI TPEHUSL.
JIBU>KEHUE B )KUJIKOCTU U
rasze ¢ y4éToM CHJIbI
COITPOTHUBIICHHS CPEBI

26

JlaBreHue.
I'uppocTtatnueckoe
napnenue. Cuna Apxumena

27

AOGCOJIFOTHO TBEPI0€ TEIIO.
[ToctynatensHoOE U
BpalaTeIbHOe IBUKCHUE
TBEPAOTO Tela

28

MoMeHT cHIbI
OTHOCHUTEJIHHO OCH
BpauieHus. [lnedo cunbl

29

CnoxxeHue Cuil,
MIPUJIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecTu Tena.
VYcnoBust paBHOBECHs
TBEPAOTO Tena. Bunbl
paBHOBECHs

30

Pemenne 3agau

31

KonTtponbnast pabora Ne3 mo
teme "Jluaamuka. CtaTuka




TBepaoro rena"

32

Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
MaTepHUaIbHBIX TO4eK. LleHTp
MaccC CHCTEMBbI
MaTCpUaJIbHBIX TOUYCK.
Teopema o ABMKEHUHU
LIEHTpa Macc

33

NMnynbc cunbl 1 ©”3BMEHEHUE
UMITyJIbCa TeJla. 3aKOH
COXpaHEHHUsI UMITYJIbCA.
PeaktuBHOC ABIOKCHHE

34

MowMmeHT nmmyJsca
MaTepuaabHOU TOYKHU.
IIpencrasnenue o
COXpaHEHHH MOMEHTA
HMITYJIbCa B EHTPAIBHBIX
MOJIAX

35

Pemenue 3anau

36

PaboTa cuibl Ha MajioM U Ha
KOHEYHOM IIEPEMELICHUH.
['paduueckoe
npeJcTaBieHue padboThl
cuibl. MOIHOCTB CHJIBI

37

Kunernueckas sueprusi.
Teopema 00 u3MEeHEHUN




KHHETUYECKOW YHEPTUU
MaTepuaabHOU TOYKU

38

ITorennuanbpHbIE U
HEIOTEHIUAJIbHBIC CHJIBL.
[loTeHumanbHas SHEPTHUs.
Bropas kocMuueckast
CKOpOCTb

39

TpeTbst KocMUYECKast
cKopocTh. CBsA3b pabOTHI
HEMOTEHIMAJIBHBIX CUJI C
M3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJ. 3aKOH
COXPAaHEHHUSI MEXaHUYECKOMN
SHEPTrUU

40

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnyinu ns naeanbHOM
KHUJIKOCTH

41

Konrponsnas padora Ne4 o
TeMe "3aKOHbI COXPAHEHHUS B
MexaHHuke"

42

PasButue npeacrasBieHuit o
IPUPOJIE TETIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. uddyswus.
BpoyHoBCcKOE ABMKEHHE




43

Crtpoenue razo00pa3HbIX,
JKUJIKUX U TBEPJBIX TEII.
Xapakrep IBUKEHHUS U
B3aHMMOJICUCTBUS YaCTHIL
BEIIIECTBA

44

Macca u pazMepsl MOJIEKY T
(atomoB). KonnuectBo
Bemectsa. [locTtostHHas
ABoraapo

45

Temmeparypa. Ternosoe
paBHoBecue. [lIkana
Henscus

46

Pemenne 3agau

47

Uneanpubiii ras. 'azoBbie
3aKOHBI

48

YpaBuenue Menpaeneena-
Knaneiipona. Pemenne 3amau

49

AOGcomoTHas TeMIieparypa.
3akoH J/lampToHa

50

H3OHpOHeCCH B HCaJIbHOM
ra3c¢ ¢ NOCTOAHHBIM
KOJIMYECTBOM BCIICCTBA

51

['paduyeckoe
npe/ICTaBICHIE
U30IIPOLIECCOB: U30TEPMA,
u30xo0pa, n3obapa




52

OcHoBHoe ypaBHeHue MKT

53

Penrenue 3anau

54

CBsi3b a0CONMIOTHON
TEeMIIepaTypbl
TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeJIHEM
KMHETUYECKON dHEpPrue
MOCTYMATEIBbHOTO TEMIOBOTO
JBUKEHHUS €€ 4acTHULl

55

0O0001esne u
CUCTEMAaTH3alMs 3HAaHUH 110
Teme "Ocuossl MKT"

56

KonTtponbnast pabota Ne5 mo
teme "OcHoBel MKT"

57

TepMoauHamuyeckas
cucreMa. 3a/laHie BHEITHUX
ycnoBuit g T/ cuctemsl.
Buemnue u BHyTpeHHUE
napameTpsl. [Tapamerpst T/
CHUCTEMBI KaK CpeJIHHE
3HAUEHUSI BEJIMYUUH,
OIKMCHIBAIOIINX €€ HA
MHUKPOCKOITMYECKOM YPOBHE

58

Hynesoe Hauano
TEPMOJUHAMUKHU.
Camornpou3BosbHas




penakcauus T/l cucrteMsl k
TEIIOBOMY PAaBHOBECHIO

59

Mopens uneanbHOTo raza B
TepMOJANHAMUKE. Y CIIOBUS
MPUMEHUMOCTH 3TOM MOenu

60

YpaBHenue Menpeneena-
Knaneiipona u BeipaxeHue
JUTsl BHYTPEHHEH SHEPTHH

61

Bripaxkenue aJ1s1 BHyTpeHHE!
SHEPTUH OJHOATOMHOI'O
UJ€aNIbHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKHE MPOLECCHI

62

DneMeHTapHas paboTa B
TEPMOIUHAMHUKE.
Brruuciienue paboThl o
rpaduKy mporecca Ha pV-
JuarpaMmme

63

Terutonepenaya Kak crnocoo
U3MCHCHUSI BHYTPCHHEH
snepruu T/] cuctemsl Oe3
COBEpILIEHUS pabOTHI

64

Konsexmus,
TEIUIONPOBOAHOCTD,
U3IIy4eHUE

65

KonnuecTBO TEILIOTEL.




TennoémkocTs Tena.

VY enpHas U MOJIApHAas
TEIIOEMKOCTH BEIIECTRA.

VYV nenbHas TEMI0Ta CrOpaHUs
TOILJINBA

66

Pacuét xommuecTBa TEILUIOTEI
[P TEIIoNepeaaye

67

[TousTie 06 aguabaTtHOM
npouecce. [lepBelit 3aK0H
TEPMOJUHAMUKU

68

KonuuecTBo TemioTsl u
pa0oTa Kak Mepbl H3MEHEHHS
BHYTpeHHeN dHepruu T/1
CUCTEMBI

69

Bropoii 3akoH
TEPMOIMHAMUKH JIS
PaBHOBECHBIX U
HEPaBHOBECHBIX IPOLIECCOB.
Heo6paTMOCTh NPUPOTHBIX
IPOLIECCOB

70

[IpuHIMIIBI ENCTBHS
terioBbix MamuH. KIT/]

71

MakcumanabHOE 3HAaUCHUE
KITA. Huxn Kapnao

72

Penrtenne 3anau

73

DKOJIOTUYECKUE ACTIEKTHI




MCIIOJIb30BaHUs TETUIOBBIX
nsurareiei. TemioBoe
3arpsi3HECHUE OKPYKaroLen
cpensl

74

Pemenne 3agau

75

0O0001esne u
CUCTEMAaTH3alMs 3HAaHUH 110
teme ""TepMoauHaMuKa.
TemmoBsle MaIIMHBI"

76

KonTtponbhast pabora Neb mo
teme "TepmonrHaMuka.
TenmoBeie MamIHb"

77

[TapooGpa3zoBanue u
KOHJeHcanus. Mcnapenue u
KUIICHHE. Y IelIbHAs TeIIoTa
napooOpa3oBaHus

78

Hacrenennsie u
HEHACBIIICHHBIC TIapHhI.
KauecTBeHHas1 3aBUCUMOCTH
IJIOTHOCTH U JaBJICHHS
HACBIIIEHHOTO Tapa OT
TEMIIepaTyphl, UX
HE3aBHCHUMOCTEH OT 00bEMa
HACBIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPHI
KHIIEHHS OT JIaBJIEHUS B
KUJKOCTH




79

BraxxHOoCTh BO3IyXA.
AOconroTHASL U
OTHOCHUTCJIbHAA BJIAKHOCTDH

80

Pemenne 3agau

81

TBépnoe Teno.
Kpucrannuueckue u
amopdHbIC Tena.
AHU30TPOIHUS CBOKCTB
KPHUCTAIIJIOB

82

[InaBnenue n
KpUCTAILIU3aIUsA. Y IejbHas
TEIUIOTA IIJIaBJICHHS.
Cybnumarus

83

Hedopmaruu TBEpAOTO TENA.
PacTspxenue u cxatue.
Casur. Monyns HO#ra.
IIpenen ynpyrux
nedopmManuit

84

TennoBoe pacmupenue
JKUJIKOCTEN U TBEPIBIX TEI.
AHrapMOHHU3M TEILTOBBIX
KOoJIEOAHMI YaCTHI] BEIIECTBA

85

[TpeoOpa3oBaHue 3HEPrUH B
¢ba30BbIX MEepexoaax

86

YpaBHEHHE TEIOBOTO
OanmaHca




87

Pemenne 3agau

88

[ToBepXHOCTHOE HATSIKEHUE.
Kanwnsipusie sBneHus.
JlaBneHue mmoa
HMCKPUBIICHHOU
[IOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlamnaca

&9

O060061eHne "
CHCTEeMAaTH3aLMs 3HAHUI 10
TeMe "ArperaTHbie
COCTOSIHHS BEIIICCTBA.
da3oBbIc TIEpex0ab"

90

Konrponsnas padora Ne7 mo
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
da3oBbIc TIEpexoab"

91

DnekTpuzanus Ten u eé
MPOSIBICHUSL.
DnekTpuueckuii 3apsa. JIsa
BH/JIA DJICKTPUUECKUX
3apAnoB. IIpoBogHuKY,
JIURJICKTPUKH U
MTOJTYTIPOBOTHUKH

92

DneMeHTapHbIH
AIIEKTPUYECKUI 3apsl. 3aKOH
COXpaHEHUSI HIEKTPUIECKOTO
3apsaa




93

B3anmoneucreue 3apsIoB.
Toueunsle 3apsiabl. 3aKOH
Kynona

94

Pemenne 3agau

95

Onektpuueckoe nose. Ero
JICVCTBUE HA DJIEKTPUUYECKHUE
3apsIbl

96

Hanpsioxk€nHocTh
AIIEKTPUYECKOTO IOJI.
[TpoOuerIit 3apsia. JIuaum
HANPSKEHHOCTH
ANEKTPUUECKOTO MOJIA.
OaHOPOAHOE IEKTPUUECKOE
noJie

97

IToTeHIManbHOCTD
3JIIEKTPOCTATUYECKOTO MOJIA.
Pa3HoCTh OTEHLIMAIOB U
HalpsDKEHUE

98

[loTeHumanbHas sHEPrus
3apsa B
AIEKTPOCTATHYECKOM II0JIE.
ITorenmuan
AIEKTPOCTATHYECKOTO MOJIS

99

CBs3b HaHpH)KéHHOCTI/I I10JI4
" pa3HOCTHU MMOTCHIIUAIOB
JJI 3JICKTPOCTATHYCCKOI'O




10JIA

100

[TpuHIMT Cynepno3uiuu
AIEKTPUYECKUX TTOJIEH

101

Perenue 3anau

102

ITone Toueunoro 3apsna.
ITone paBHOMEpHO
3apsKEHHOU cepbl

103

IToste paBHOMEPHO
3apsKEHHOTO TI0 00BbEMY
mapa. [lone paBHOMEpHO
3apsKEHHON OECKOHEYHOM
IIJIOCKOCTH

104

IIpoBonHMKY B
AJIEKTPOCTATUYECKOM IIOJIE.
VYcioBue paBHOBECHS
3aps0B

105

JusnexTpuku u
IIOJIYIIPOBOIHUKH B
JIIEKTPOCTATUYECKOM I10J1€

106

Konpnencarop.
OneKTpOEMKOCTh
KOHJICHCATOopa.
DIEKTPOEMKOCTD IIIOCKOTO
KOHJIEHCATOpa

107

Hapanneanoe COCAMHCHUC
KOHICHCATOPOB




108

ITocnepoBaTensHOE
COCAUHCHUEC KOHACHCATOPOB

109

DOHeprus 3apsHKEHHOTO
KOHJIEHCaTopa

110

Permenue 3agau

111

JIBr>KeHUE 3apssKeHHOU
YaCTULbI B OTHOPOJHOM
DIIEKTPUYECKOM II0JIE

112

Pemenue 3anau

113

0O0001Eesne
cucTeMaTH3alus 3HaHUH 1Mo
TeMe "DieKTpudeckoe noie"

114

KonTtponbnast pabora Ne§ mo
Teme "DnekTpudeckoe mnoie"

115

Cuna Toka. ITocTossHHBIHI
TOK. Y CIIOBHS
CyIIECTBOBaHUS
MMOCTOSIHHOTO
AIIEKTPUYECKOTO TOKA

116

HUcTounuku Toka.
Hanpspoxenue u 9J1C

117

3axon OMa aJis yyacTka
Henu. DIEeKTPUIECKOoe
CONPOTHUBIICHHE

118

3aBUCUMOCTD
COTIPOTHUBIICHUS




OIHOPOJHOI'O IMTPOBOAHUKA
OT €I'0 JJIMHBI U I1J10IIIaaun
MOICPCUHOTO CCUCHUMA

119

YaenpHOE COIIPOTUBJICHUC
BemiecTBa. Pemenue 3amau

ITocnemoBarenbHOE,

120 | mapamienbHOE, CMEIIAHHOE
COeIMHEHUE MPOBOIHUKOB
Pacuér pa3BeTBIEHHBIX

121 AIEKTPUYECKHUX LETICH.
[TpaBuna Kupxroda

122 Pemenue 3amau
Pabora snekrpudeckoro

123 | ToKa. 3akoH [xoynsa —
Jlenma

124 Pentenue 3amau
MOUIHOCTB JAEKTPUIECKOTO

125 ToKa. TennoBast MOIITHOCTE,
BbIZIETIsieMasi Ha pe3UCTope

126 Penrtenne 3anau
O/1C n BHyTpeHHEe

127 COIPOTUBJICHHE UCTOYHUKA
TOKa
3akon Oma 15 TTOJTHOM

128 (3aMKHYTOM) 3JIEKTPUUECKON

[eImu




129

Pemenne 3agau

130

MoniHoCTh HCTOYHHKA TOKA

131

Kopotkoe 3aMbIkanue

132

Kongencarop B nienu
IIOCTOSIHHOT'O TOKa

133

Penrtenne 3anau

134

Pemntenue 3amad mo reMe
"TTocTOSTHHBIH
AIEKTPUUECKUN TOK"

135

Pemntenue 3agad mo reMme
"TTocTOSTHHBIH
ANEKTPUIECKUHN TOK"

136

Pemntenue 3agad mo reMme
"TTocTOSTHHBIH
ANEKTPUIECKUHN TOK"

137

O0o0061IcHNE 1
cucTeMaTHu3aIus 3HaHu# 1o
TeMe "ITocTOSHHBIN
ANEKTpUYECKUH TOK"

138

Konrpomnsnas padora Ne9 mo
teme "[locTosHHBIN
ANEKTPUIECKUHN TOK"

139

OnexTpuyeckas
IIPOBOAMMOCTD Pa3INnYHBIX
BELIECTB. DJIEKTPUUECKUI
TOK B METaJlJax.




CBepXnpoBOJUMOCTb

140

DJIEKTPUYECKU TOK B
pacTBopax u paciiaBax
AIEKTPOJIUTOB. 3aKOHBI
dapagest 115 SIEKTPOIU3A

141

DJIEKTPUYECKUI TOK B Ta3ax.
[Tnazma

142

DIIeKTPUUECKHUI TOK B
BakyyMme. BakyymHble
IPUOOPHI

143

DIIEKTPUUECKHI TOK B
MOJTYTIPOBOTHUKAX

144

IToynnpoBOIHUKOBBIE
npudOopbI

145

PU3NYECKUN TPAKTUKYM I10
teme "M3mepeHue cuiibl ToKa
Y HaNpsDKEHUS B LIEH
MIOCTOSIHHOTO TOKA MpHU
MIOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
puOopoB" win "3HAKOMCTBO
¢ nudpoBoii 1aboparopueit
no ¢uzuke. [lpumepsr
U3MEpEeHUs PU3NUECKUX
BEJIMYMH IIPU [TOMOLIU
KOMIIBIOTEPHBIX TaTYMKOB"




146

PU3NYECKUN TPAKTUKYM I10
teme "M3yueHue
HEPABHOMEPHOI'O ABM)KEHHUS
C LICJIBIO ONPEIEICHUS
MI'HOBEHHOH ckopocTh"

147

@u3nyecKuil MPaKTUKYM 110
teme "H3mepenue
YCKOPEHUS TIPU
MIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JIBIDKSHUH 110 HAKJIOHHOM
IUIOCKOCTH" HJIN
"UccaenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
IBIKeHun"

148

@u3nyecKuil MPaKTUKYM 110
teMe "M3mepenne
YCKOPEHHS CBOOOTHOTO
nageHus" wim "N3yuenue
JIBIDKEHUS Tea,
OpOIICHHOTO
TOPU30HTAJIBHO"

149

@U3NYECKUI MPAKTUKYM T10
teme "M3yueHne nBUKEHUS
TeJla MO OKPYKHOCTH C




MOCTOSTHHOM 10 MOZYJTIO
CKOPOCTBIO" HIIH
"UccnenoBanue
3aBHCHMOCTH ITIEPUOJIa
oOpaleHuss KOHUYECKOro
MasiTHUKa OT €ro
napameTpoB"

150

@uU3nYECKU MPAKTUKYM I10
teme "M3mepenue
PaBHOJICHCTBYIOIIEH CHJITBI
TP IBMXKCHUH OpyCKa 1o
HaKJIOHHOM IIJIOCKOCTH" MIIH
"[IpoBepka runoTessl 0
HE3aBUCUMOCTHU BPEMEHU
JBIKEHUS OpycKa 1mo
HaAKJIOHHOM INIOCKOCTH Ha
3aJIaHHOE PACCTOSIHHUE OT €0
Macchr”

151

@u3nyecKuil MPaKTUKYM 110
teme "HccaenoBanue
3aBUCHMOCTH CHJI
YIPYTOCTH, BO3HUKAIOIINX B
MIPY’KUHE U PE3UHOBOM
obpasrie, OT ux
nedopmanuu UIu
"N3yueHue NBUKEHUS
CUCTEMBI TEJI, CBI3aHHBIX




HUTBIO, IEPEKUHYTOH Yepe3
JIErkuii OJI0K"

152

OU3NYECKUI TPAKTUKYM I10
teme "H3mepeHue
KoddduImeHTa TpeHHs 1Mo
BEJIMYMHE YTIIOBOTO
Kod(dUIIMEeHTa 3aBUCUMOCTH
Frp(N)" numu "HUccnenoBanue
JIBIDKEHUSI OpyCKa 1o
HAKJIOHHOM INTIOCKOCTH C
HEPEMEHHBIM
koaddumeHToM TpeHus"
iy "M3ydeHne 1BUKEHUS
rpy3a Ha Bally ¢ TpeHHEM"

153

DU3NYECKUI TPAKTHUKYM I10
Teme "Uccnenosanue
YCJIOBHUI paBHOBECHS
TBEPAOTO TEJIA, UMEIOIIETO
OCh BpallleHus" Uiu
"KoHcTpyupoBanue
KPOHIITEMHOB M pacyET CUII
ynpyrocta" uwiu "N3ydenue
YCTOMYMBOCTH TBEPAOTO
TeJa, UMEIOLIEro MI0Mab
onops!"

154

OU3NYECKUI TPAKTUKYM I10
teme "M3mepenue nmmyiibca




TeJa 0 TOPMO3HOMY ITyTH"
iy "M3Mepenue cuibl TATH,
CKOPOCTH MOJENH
AIEKTPOMOOUIIST M MOIITHOCTH
cunbl Tru" unum "CpaBHeHne
M3MEHEHUs UMITyJIbca Tela ¢
HMMITYJIbCOM CHJIBI" WJIH
"UccnenoBanue coxpaHeHuUs
UMITyJIbCa IPU YIIPYTOM
B3auMOICUCTBUN" WIN
"N3MepeHne KHHETUUECKON
SHEPrUM Teja Mo
TOPMO3HOMY ITyTH"

155

@u3nyecKuil MPaKTUKYM 110
teme "U3yuenue
M30TEPMUYECKOTO Mpoliecca
(peKOMEHI0BaHO
UCIIO0JIb30BaHuEe U(PPOBOH
nabopaTopun)" WIn
"N3y4yeHne u30XopHOro
npouecca" ninmn "N3ydenue
n300apHOrO npouecca’ uiu
"[IpoBepka ypaBHEHUs
coctosiHus"

156

PU3NYECKUN TPAKTUKYM I10
teme "M3mepenue yaenbHou
TEIIOEMKOCTH" WIIH




"UccnenoBanue mpoiecca
OCTBLIBaHHUS BelllecTBa" MIIH
"UccnenoBanue
aanabaTHOrO nporecca” uiu
"N3yuyeHue B3auMOCBsI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUS U
TEeMIIEPaTyPbl KUTICHUS
JKUIKoCcTen"

157

OU3NYECKUI TPAKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEH
UCIMIapeHus KUAKOCTEN" Uin
"N3mepenue yaenbpHon
TEIUIOTHI IIJIaBJIEHUS IbAa"
unu "M3ydenne cBOMCTB
HaCBILIEHHBIX NMapoB" WiIn
"N3mepenue abCcot0THOM
BJIQXKHOCTH BO3/1yXa U
OIICHKa Macchl MapoB B
nomenieHun". 3mepenue
KoaduimeHTa
MOBEPXHOCTHOTO HATSKEHUS

158

OU3NYECKUI TPAKTUKYM I10
teme "HabGmaronenue
MIpPEeBpaIICHHs SHEPTUU
3apsXKEHHOT0 KOHJIEHCATOpa




B DHEPTHIO U3ITYUYCHUS
ceeroguona" win "N3yuenue
MPOTEKAHUS TOKA B IICTIH,
cojeprkaiieit konaeHcarop"
unu "Pacnipenenenue
Pa3HOCTH MOTEHIIUAJIOB
(HampspKEeHws) IPU
Moce0BaTeIbHOM
COEIMHEHUU
KOHJIEHCAaTOpOB"

159

OU3NYECKUI TPAKTUKYM I10
Teme "Uccnenosanue
CMEIIAHHOTO COeIUHEHHUS
pe3ucTopoB” wiu
"N3mepeHue yaenbpHOoro
CONPOTHUBIICHUS
MIPOBOJIHUKOB" MJTN
"UccienoBaHue
3aBUCHMOCTH CHJIBI TOKA OT
HaIPSKEHUS JTST JIAMITBI
HakaJauBaHus"

160

OU3NYECKUI TPAKTUKYM I10
teme "HabGmronenue
AJIEKTpOIn3a" Uin
"U3mepenue 3apsaa
OJHOBAJICHTHOT'O MOHA" WJIH
"UccnenoBanue




3aBHCHUMOCTH
CONPOTUBIICHUS
TEPMOPE3UCTOpA OT
temneparypsl" nian "CHsarue
BOJIbT-AMIIEPHOU
XapaKTEepPUCTUKH aroaa"

161

PesepBHBI yPOK.
O0600menue u
cucTeMaTH3aIus 3HaHuH 110
teme "Kunemarnka"

162

PesepBHBI yPOK.
O06o06mmeHue u
cHCTEeMaTH3alMs 3HAHUH T10
teme "J{lunamuka"

163

PesepBHBI YPOK.
O0600menue u
cucTeMaTH3aIus 3HaHuH 110
teme "CraTthka TBEpI0ro
Tena"

164

Pe3epBHbIii ypOK.
O0600menue u
CUCTEMAaTH3alMs 3HaHUH 110
TeMme "3aKOHbI COXPaHEHHUS B
MexaHuke"

165

Pe3epBHbIii ypOK.
0O0001enne u
CUCTEMAaTHU3alMs 3HaHUH 110




TeMe "OCHOBBI
MOJIEKYJIIPHOKMHETUYECKOMN
teopun"

166

Pe3epBHbIii ypOK.
O060061eHne "
cucTeMaTHu3aIus 3HaHu# 110
teme "TepMoauHamMuKa.
TermoBbsle MaIMHbBL"

167

Pe3epBHbIii ypOK.
O0o0061IcHNE 1
cucTeMaTHu3aIus 3HaHu# 110
TeMe "ArperaTHbie
COCTOSIHHSI BEIIICCTRA.
®da3oBsie Iepexo bl

168

PesepBHBI YPOK.
O06o0meHue u
CHCTEMaTH3alUs 3HAHUH 1O
Teme "DneKkTpudeckoe mnoie"

169

PesepBHBIi yPOK.
O0600menue u
cucTeMaTH3aIusA 3HaHuH 110
TeMe "IlocTOSHHBIN
AIEKTPUUECKUNA TOK"

170

Pe3epBHbIii ypOK.
O06o01eHue u
CUCTEMAaTH3alMs 3HAaHUH 110
teme "ToKu B pa3IMuHbIX




cpenax”

OBILIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

170

16




11 KIIACC

Ne
n/
1

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
U3y4eHust

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/bHbIE

pecypcsl

BsanmoelicTBie TOCTOSTHHBIX
MarHuTOB ¥ TIPOBOJHUKOB C
TOKOM. MarauTHoe 1moJe.
I'mnore3a Ammepa

BexTop MarHUTHON MHAYKIUU.

[IpunIIMT Cynepno3uiuu
MAarHUTHBIX Hojiel. JIuHuu
MarHUTHON MHIYKLIUU

MarauTHO€E 1oJie MPOBOIHUKA
¢ TokoM. OnbIT DpcTeaa

Cuna Amnepa, e€
HaIpaBJIEHUE U MOYJIb

Pemenue 3amau

[Ipumenenue 3akoHa Ammepa.
DNEeKTPOU3MEPUTETIbHBIE
prOOpPbI

Cuna Jlopenua, e€

HaIIPABJICHUE U MOJYJIb.
JIBro>keHue 3apsKEeHHOU
YaCTHULIBI B OJHOPOJHOM




MardimMTHOM II0JIC

Pemmenue 3agau

9 PaGora cunel Jlopenia

10 Perrenne 3agau
MarbauTHOE 110JI€ B BEILIECTBE.

11 deppoMarHeTuky, napa- u
IUaMarHeTHUKHU
OcHOBHBIE CBOMCTBa

12 (heppoMarHeTUKOB.
[Ipumenenue
(heppoMarHeTUKoOB

13 Pemenne 3amau no reme
"MaruaurtsHoe moJe"

14 Pemenne 3amau no reme
"MaruutHoe noiue"
SIBneHue 3IeKTPOMAarHuTHON

15 nHaykuuy. IToTok BekTopa
MAarHUTHON UHAYKIIUU

16 OJ1C unayKuuu

17 3aKOH AJIEKTPOMarHuTHOM
unaykuuu dapanes

13 Buxpesoe anekrpuueckoe
nose. Toku @yko

19 O/1C unaykuuu B

JIBHOKYILIMXCS IPOBOTHUKAX




20

Pemenue 3amau

21

IIpaBuno Jlenna

22

WNunyxtuBHOCTh. KaTymka
MHAYKTUBHOCTH B IIETIH
MIOCTOSIHHOTO TOKa

23

SABnenue camounaykuuu. I/C

CaMOMHAYKIOHNHU

24

OHeprus MarHUTHOTO MOJIS
KaTyIIKH C TOKOM.
DNEKTPOMarHuTHOE 10JIE

25

Pemenue 3amau

26

O06001IeHuEe 1
CUCTEMAaTH3als 3HaHUH 110
Teme "DneKkTpoauHaMuKa"

27

KonTponsnas padora Nel o
Teme "DneKkTpoauHaMuka”

28

KonebarenbHas cucrema.
CBo0OoHBIE KOJIEOAHU.
lMapmonnueckue kose0aHus

29

Kunemarnueckoe u
JIUHAMUYECKOE OIMUCAHUE
KOJIe0aTeIbHBIX IBUKEHUI

30

DHEpPreTUYecKOe ONMUCAHME.
BreiBoa iuHaMHYeCcKOro
OMHUCaHUsI TAPMOHUYECKUX
KoJIcOaHui U3 Ux




OHEPICTUYCCKOIO U
KHHEMATHYCCKOI'O OITMCaHuA

31

Amvmutyaa u aza konebaHuit

32

[Tepwon u yacToTa KOJICOAHMIA.
[Tepuoa manbIx cBOOOIHBIX
KoJIeOaHMi MaTEMaTHYECKOIO
MasiTHUKA. [lepuon
CcBOOOIHBIX KOeOaHUN
MPY>KUHHOTO MasiTHUKA

33

3aryxaromue KojaeoaHusl.
BoinysxaeHHbie kKoneOaHusl.
Pe3onanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3amau

36

Ypok-koHbepeHIHs
"MexaHnyeckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

37

O06001IeHe 1
CHCTEMAaTH3alMs 3HAHUH I10
TeMe "MexaHHndeCcKHe
KoJyieOaHus"

38

DNeKTPOMarHUTHbIE
koJieOanus. KonedarenpHbIN
KOHTYD

39

®opmyna Tomcona. CBsizb
aMIUTUTYIBI 3apsizia




KOHJICHCATOPa C aMIUTHTY 10
CUJIBI TOKA B KOJIEOATEIILHOM
KOHTYpe

40

3aKOH COXpaHEHUs SHEPTUH B
UeaIbHOM KOJeOaTeIbHOM
KOHTYpe

41

3aTyxaroiue
ANEKTPOMArHUTHBIC
koseOanus. BeiHy)1eHHbIE
OJICKTPOMArHUTHBIC
KoseOaHus

42

[Iepemennsiii Tok. Pesuctop u
KOHJICHCATOp B LIENN
IIEPEMEHHOI0 TOKa

43

KaTymKa HUHAYKTHUBHOCTU B
LETin NMEPpEMECHHOTO TOKa

44

3akoH OMma g
AJIEKTPUYECKON e
MEPEeMEHHOT0 TOKa

45

MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUITBI
TOKa U HaIpsKEHUS

46

Pe3onaHc B as1ekTpHUeCKOU
Lenu

47

Pemenue 3amau




WneanbHelif Tpancdopmatop.
[IpousBoxacTBo, nepenaya u

48
noTpedIeHNe EKTPUICCKON
SHEPTHU
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE

49 anekTpo3Hepruu. Kynsrypa
HCIIOJIL30BAHHUS
3JIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU

50 Pemenne 3anau

51 Permrenne 3agau
O06001IeHEe 1

5 cHCTeMaTH3amys 3HaHUH 110
Teme "OJIEKTPOMarHUTHbIE
Kxoiaebanus"
MexaHndecKrue BOJIHEI.

53 XapakTepUCTUKHU
MeEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYKa
NudpasByk u ynpTpa3BykK.

56 [llymoBoe€ 3arpsi3sHEHNE
OKPY’KaloIleH cpeibl

57 Pemmenue 3agau

58 DNEeKTPOMArHUTHBIC BOJTHBI.




N3nyuenue
3JIEKTPOMAarHUTHBIX BOJIH

59

DHeprus MIEKTPOMarHUTHBIX
BoJsiH. CBolicTBa
ANEKTPOMArHUTHBIX BOJH

60

[Ixana 31eKTpOMarHUTHBIX
BoJIH. [Ipumenenne
AIIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[IpuHIMIIBI paguoCBsI3U U
TeneBuaeHus. Paguonokamus.
DNeKTPOMarHuTHOE
3arpsi3HEHUE OKPYIKaroIIeH
Cpesl

62

KontponsHas padota Ne2 o
teme "Konebanus 1 BOJIHBI"

63

Cgert. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

64

Pemenue 3amau Ha
NIPUMEHEHHE 3aKOHA
MPSAMOJIMHEHHOTO
pacrpocTpaHeHus CBETa

65

Otpaxenue csera. [lnockoe
3epkaino. Cepuaeckoe
3epKaio

66

IIpenomiieHue cBera.




AOGCOTIOTHBIN U
OTHOCHUTEIIBbHBIN I0Ka3aTelb
npenomieHus. Ilonnoe
BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIl yroa NoaHOro
BHYTPEHHEIO OTPaXKCHHUS

67

Pemenue 3amau Ha
MMPUMEHEHUE 3aKOHOB
OTPaXXEHUS U TIPEIIOMIICHUS
cBeTa

68

Xox J1ydeil B ipu3Me.
Hucnepcus cBera. CroxHbIN
cocraB Oernoro cBeta. L{BeT

69

JInn3zel. @OKyCHOE pacCTOSIHUE
U ONTUYECKAs CUJIa JINH3BI

70

[TocTpoenue n3odpaxxeHmil B
JMH3aX U UX CUCTEMAX.
YBenu4ueHue JuH3bI

71

Pemienue 3aiaq Ha
MOCTPOEHHUE N300paKEHUH,
II0JIy4aE€MBbIX C TIOMOILBIO JINH3

72

I'na3 kak onTuueckas cucteMa

73

Pewenne 3anau. [Ipeneinst
INIPUMCHUMOCTHU
reoOMEeTPUYECKON ONTHUKHU

74

CKOpOCTb CBETA U METO/BI €€




HU3MCEPCHUA

75 Hucnepcus ceta

76 WNurepdepenius crera
KorepeHTHbIe HCTOYHUKH.

77 YcnoBus HaOIOICHUS
MaKCUMyMOB 1 MUHUMYMOB

78 Permrenne 3agau

79 [Ipumenenue nuteppepeHun

80 Hudpaxius ceera
Judpakiuonnas pemeTka.

81 VY caoBue HAOIIOAEHUS
TJIABHBIX MAaKCHMYMOB

82 Pemmenue 3agau

23 [TonepedHOCTh CBETOBBIX
BojH. [lonmspuzanus csera

84 Pemenue 3agau

85 CBeToBBIE ABJICHUS B IPUPOJIE
O60061eHne U

86 CUCTEMaTH3alMs 3HaHUN 110
teMe "OnTuka"

%7 KonTponsnas padora Ne3 no
Teme «OnTuKa»
['panu1ibl MPUMEHUMOCTH

88 KJIACCUYECKON MEXAHUKH.

3aKOHBI JIEKTPOIUHAMUKU U




OPpUHOHUII OTHOCUTCIIBHOCTU

89

[Toctynatel ciennanbHOM
TEOPUHU OTHOCUTEITBLHOCTHU

90

[IpocTpaHCTBEHHO-BpEMEHHOM
uaTepBal. [IpeodpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3amenneHe BpeEMEHU U
COKpalllCHUC AJIMHBL

91

DHeprust 1 UMITyJIbC
PENATUBUCTCKOMN YaCTULIBI

92

CBs3b MACCHI C SHEPTUEH U
HMITYJIbCOM PEeISTUBUCTCKOM
YaCTHULbl. DHEPrUs MOKOs

93

PaBHoOBecHOEe TemiIoBoe
W3JIydeHUe

94

3akoH cMmeneHnsa Buaa

95

I'umoreza M. Ilimanka o
kBaHTax. PoTOHEBI

96

DOHeprust ¥ UMITyJIbC HOTOHA

97

dotorddexr. OnbiTer A. T
CroneroBa. 3aKOHBI
dhoTtorddexra

98

VYpaBHeHue DiHIITEHA 17151




dotorddekra. "Kpacnas
rpanuna” Gotorddexra

Hasnenne ceera. OnbrTol I1. H.

» JleOeneBa

100 BoitHOBEIE CBOICTBA YaCTHIL
Bounsl ne bpoiina. {nuna

101 BOJIHBI Jie bpolins u pa3zmepsl
o0JacTy JoKaIu3aluuu
JBUKYIICHCS YaCTHUITBI

102 KopnyckynspHo-BoIHOBOM
Ty aju3M

103 Judpakius 37eKTPOHOB Ha
KpHUCTaJIaxX
Crnenuduka u3MepeHuii B

104 | MUKpOMHpE. CootHomeHus
HEOIIPEIEIEHHOCTEN
I'eiizenOepra

105 | Pemenue rpadudeckux 3agaq

106 | Pemenue pacu€THbBIX 33724
Konrtponsnas padora Ne4 o

107 temaM: "OcnoBrl CTO",
"KopmyckyasipHO-BOJTHOBON
nyanu3m"
OMBITHI 110 UCCIIEIOBAHUIO

108 | crpoenus aroma. IlnanerapHas

Moens atoma Pesepdopaa




109

[Toctynater bopa

110

Bunel cnektpoB. CriekTp
YPOBHEW SHEPTUU aTOMa
BOJIOpOAA

111

CrnoHTaHHOE U BBIHYKICHHOC
HU3JTYy4YCHHE CBETA

112

Jlazep

113

Hyxnonnas mozens siipa
I'eiizenOepra-lBaHeHKO.
3apsa ¥ MaccoBOE YHCIIO spa.
N3otonbl. PagnoakTMBHOCTH

114

3aKOH pasliOaKTUBHOTO
pacnana. CBoiicTBa
HMOHU3UPYIOLIETO U3ITyUEHMUSI.
BnusiHue paanoakTUBHOCTH Ha
KUBBIE OPTraHU3MBI.
Ho3umerpus

115

OHeprus CBA3U HyKJIOHOB B
siape. SnepHsie cumbl. Jedext
Maccel sapa. SAnepHsie
peakuuu. AnepHbie peaKkTophbl.
[Ipo6emMb! yrpaBisieMoro
TEPMOSICPHOTO CHHTE3A.
DKOJOTHYECKHE aCTIEKThI
pa3BUTHSA AEPHON SHEPTETUKU

116

MeToibl perucTpaluu u




HCCIIEI0BAaHUS 3JIEMEHTAPHBIX
yacTul. OyHIaMEHTAIbHBIE
B3auMozeicTBuUsA. bapruonsl,
ME30HBI U JIENITOHBI.
[IpencraBnenue o
CrangapTtHoit Mmogenu. KBapk-
TJIFOOHHAS MOJIENb aIPOHOB

117

®usuka 3a npeaenaMmu
CrannaptHoit monenu. Témnas
MaTepus U TEMHast SHEPTHsL.
EnunctBO duzmueckoit
KapTUHBI MUPa

118

Dransl Pa3sBUTHA aCTPOHOMHHU.
3HaYeHHUE aCTPOHOMHH

119

IIpruMeHUMOCTB 3aKOHOB
(bu3HuKYN 1715 OOBSICHCHHS
MIPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTo Bl
ACTPOHOMHUYECKUX
HCClIe1OBaHUN

120

CoBpeMeHHbBIEC ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOTIBI,
BHeaTMoc(epHasi aCTpOHOMHUS

121

Bup 3Bé3anoro neoda.
Co3Besnus, spKue 3BE3/HI,
[JIAHETHI, UX BHIMMOE
JIBHOKEHUE




122

Conneunas cucrema. ColHile.
ConHeyHast aAKTUBHOCTb.
Ucrounuk snepruu ConHua u
3BE3/1

123

3BE37bI, UX OCHOBHBIC
XapakTepuCTUKU. JluarpamMma
"CIIeKTpaJIbHBIN KJ1ace —
CBETUMOCTB"

124

3Be3bI TIIaBHOU
MOCJIEAOBATEILHOCTH

125

BuyTpenHnee crpoeHue 3BE3/1.
CoBpeMeHHbIE TPEICTABICHUS
0 MIPOUCXOKICHUU U
spomonuy CoHIA U 3BE3].
OTankbl JKU3HU 3BE3]

126

Muiteunsiii [1yTs — Hama
lNanaktuka. TuUnbl ragakTUk.
UYépHuble ObIPHI B sApax
raJlakTUK

127

Bcenennas. Pacimmpenue
Bcenennoii. 3akon Xa60:ma.
Teopus bonbmoro B3peIBa.
PenukroBoe n3iyuenue

128

MacmrabHasi CTpyKTypa
Bcenennon. MeraranakTuka

129

Hepeménnsie mpobiiempl




ACTPOHOMUHU

130

DU3NYECKUN TPAKTUKYM T10
teme "Uccienosanue
MAarHATHOTO MOJIS TOCTOSHHBIX
MarHuToB' WJIN
"HccnenoBanue CBONCTB
(dheppoMarHeTUKOB" WU
"HccnenoBanue JeHCTBUS
IIOCTOSIHHOTO MarHuTa Ha
paMKy ¢ TOKOM"

131

®u3HYECKU IPAKTUKYM 110
teme "M3mepenune cuiibl
Awmnepa" wnu "V3yuenue
3aBUCHUMOCTH CHJIBI AMIIepa OT
CWJIBI TOKA" WIH
"OnpeneneHne MarHUTHOU
MHIYKIMA Ha OCHOBE
n3MepeHus cuiibl Ammepa"

132

®U3NYECKUN TPAKTUKYM T10
teMme "UccienoBanue BICHUA
ANEKTPOMArHUTHOM
WHIYKUUAU" WIn
"OnpeneneHne UHIYKIUU
BHUXPEBOI'0 MarHUTHOTO 1oJs"

133

DuU3NYECKUN TPAKTUKYM I10
teme "HccnenoBanue siBICHUS
camounaykiuu" wim "Coopka




MOJIEJIH AJIEKTPOMArHUTHOTO
resepartopa"

134

DU3NYECKUN TPAKTUKYM T10
teMe "M3mepeHue nepuoaa
CcBOOOIHBIX KOeOaHUI
HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"

135

DuU3NYECKUN TPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPTUM B NPYKUHHOM
MasTHUKE"

136

DuU3NYECKUN TPAKTUKYM I10
teme "Uccienosanue
IIEPEMEHHOI'0 TOKA YEPE3
IIOCJIEIOBATEIBHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U Pe3UcTop" miu
"UccnenoBanue paboThI
HCTOYHUKOB CBETA B LICTIH
MePEMEHHOro ToKa"

137

@uU3HYECKUI NPAKTUKYM I10
teme "M3yyeHnue mapameTpoB
3BYKOBOU BOJIHBI"

138

@uU3HYECKUI NPAKTUKYM I10
teme "M3mepenue nokasarens
MpEeTOMJIEHHUS CTEKIIA" Uin
"TTonyuenue n3o0paxxeHus B




CUCTEMeE U3 IJIOCKOTO 3epKala
U TUH3E"

139

DU3NYECKUN TPAKTUKYM T10
teme "Uccienosanue
3aBHUCHUMOCTHU (POKYCHOTO
paccrosiHus OT BellecTBa (Ha
IIpUMepEe KUJKHUX JINH3)" WIn
"U3smepenue GokyCcHOTO
PacCTOSTHUS PACCEUBAIOIINX
uH3"

140

®u3HYECKU IPAKTUKYM 110
teme "HaOmronenue

T pakuu, nHTepdepeHITIN
U noJsipyu3anuu csera'

141

®u3HYECKU IPAKTUKYM 110
teme "OnpeneneHue UMITyJIbca
Y DHEPTUH PEIIATUBUCTCKUX
gactull (o pororpadusim
TPEKOB 3apsKEHHBIX YaCTUI] B
Mar{HuTHOM moJe)"

142

@uU3HYECKUI NPAKTUKYM I10
teme "M3MepeHune mocTosHHOM
IInanka Ha OCHOBE
uccienoBanus poroaddexra"
unu "Uccnenosanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HaNpsHKeHUs"




143

DuU3NYECKUN TPAKTUKYM I10
teMe "HccaenoBanue ciekTpa
pa3peKEHHOT0 aTOMapHOIO
BOJOpOJA U U3MEpPEHUE
noctostHHOM Punbepra"

144

Du3HYECKUl IPAKTUKYM 110
teme "HccaenoBanue
pPaoOaKTUBHOTO (OHA C
WCIIOIb30BaHUEM J103UMeETpa”
ninu "M3ydeHue noriomeHus
OeTa-JyacTuIl ATFOMUHHEM"

145

@uU3HYECKUI IPAKTUKYM I10
teme "HabmroaeHus 3BE31HOTO
Heba HeBOOPY KEHHBIM TIJ1a30M
C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUITOKEHHH
JUTSL OTIPEICIICHUS TTOJI0KEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3usi CeBepHOro
MOJTyIIapHs U SIpKUE 3BE3bI"
nnu "HaOmroneHus B TEIECKON
JIyHbI, mu1aHEeT, TYMaHHOCTEW U
3BE3QHBIX CKOILICHUN"

146

O06001IeHuEe 1
cucTeMaTtusanus 3Haguii. Poiab
(bU3UKHM U aCTPOHOMHUH B




9KOHOMUYECKOM,
TEXHOJIOTUYECKOM,
COILIMAJILHOM 1 3THYECKOI
chepax nesaTenTbHOCTH
YyeJsioBeKa

147

Ob6o06uenne u
cucTemMaTusauus 3HaHuil. Posb
1 MecTo pu3uKu u
ACTPOHOMHUH B COBPEMEHHOM
HAay4YHOM KapTHUHE MUpa

148

Ob6o06enne u
cucTtemMaTusanus 3HaHuil. Posb
(bu3nIeCcKoil TeOpUH B
dhopmupoBaHUN
NpeACTaBiICHUH 0 pu3nyeckon
KapTUHE MHpa, MECTO
(bu3nuecKoit KapTUHBI MHUpa B
00111eM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEJCTABICHUN O IPUPOJIE

149

O0600611IEHE U
CUCTEMaTH3alus 3HaHUU 1O
teme "Kunemaruka"

150

O0600611IeH1E U
cUCTEMATU3AaLNA 3HAHUM 110
teMe "Kunematuka"

151

O06001eHEe 1




CUCTEMaTH3aIus 3HAHUH 110
teme "JIlunamuka"

152

O06001IeHEe 1
CHCTEMAaTH3alMs 3HAHUH I10
teMe "CraTuka TBEpI0ro
Tena"

153

O06001IeHEe 1
cucTeMaTH3alus 3HaHUH 1o
TeMe "3aKOHBI COXpPaHEHUS B
MexaHHuke"

154

O06001IeHEe 1
cucTeMaTH3alus 3HaHUH 1o
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YeCKOU Teopun"

155

O0600611IeH1E U
CHCTEMAaTH3alMs 3HAHUH I10
teMe "TepmoauHaMuKa.
TennoBrie MalIMHb"

156

O0600611IeH1E U
cucTeMaTu3alus 3HaHu| 1o
TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. Da3oBbie
nepexopl"”

157

O0600611IEHE U
cUCTeMaTHu3alus 3HaHUH 110
Tteme "DnekTpudeckoe nosue"




158

O0600611IeH1E U
cucTeMaTH3aIlns 3HaHUM 110
teMe "I1oCTOSHHBIN
ANEKTpUYECKUil TOK"

159

O0600611IeH1E U
cucTeMaTH3aIlns 3HaHUM 110
teme "ToKHU B pa3nIn4HbIX
cpemax”

160

O0600611IEHE U
CUCTEMaTH3alus 3HaHUU 1O
teme "MarautHoe moJe"

161

PezepHblit ypok. O0o01meHue
U cucTeMaTH3alus 3HaHU| 10
Teme "DIIeKTpOMarHuTHast
UHIyKIUs"

162

PezepHblit ypok. O0o01meHue
U cucTeMaTH3alus 3HaHU| 10
teme "MexaHuueckue
Kosebanus"

163

PezepHblit ypok. O0o01meHue
U cHUCTeMaTH3alus 3HaHUN 10
Teme "DIIeKTpOMarHUTHbIE
kosieOanus"

164

PezepHblit ypok. O0o01meHue
U cHUCTeMaTH3alus 3HaHUN 10
Tteme "MexaHuueckue u




3J€KTPOMAarHUTHHIE BOJIHBI"

165

PeseprubIil ypok. O600meHIE
M CHCTEMAaTH3aIus 3HaHUH 10
teMe "OnTuka"

166

PesepBHEIil ypok. O000mICHHE
Y CHCTEMAaTH3alus 3HAaHUH 110
teme "OcHoBel CTO"

167

PesepBHEIil ypok. O000IICHHE
U cCUcCreMartui3anus 3HAHWUH 110
teme "KopnyckysipHo-
BOJIHOBOM Jtyanu3m"

168

PesepBHEIil ypok. O000IICHHE
Y CHCTEMAaTH3alus 3HAaHUH 110
teme "duznka aroma"

169

PesepBHEIil ypok. O000IICHHE
U CUCTeMartui3anus 3HAHWUH 110
teme "®du3nka aTOMHOTO siApa
Y 3JIEMEHTapHBIX YaCTHUII"

170

PesepBHEIil ypok. O000IICHHE
U CUCTeMartui3anus 3HAHWUH 110
TeMe " DIIeMEHThI
actpoduzuku"

OBILEE KOJIMYECTBO YACOB
1O [TPOT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O ITPOLECCA
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

» Guszuka. Mexanuka, 10 kinace/ Mskuies I'.5., Cunsiko A.3., OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AkunonepHoe obmiectBo «M3narensctBo «IIpocseiienne»

» ®dusuka. MonekynsipHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuies I'.51., CunsaxoB A.3., O61ecTBo ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY»; AkninonepHoe oobimectBo «M3narensctBo «IIpocBeiienne»

» Gusuka. Dnexkrpoaunamuka, 10-11 knacesl/ Mskuies [7.5., CunsaxoB A.3., O011eCTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODAY; AkimonepHoe odmiectBo «M3aarensctBo «lIpocBerienrer»

» Gusuka. Konebanus u BosHsbl, 11 kiace/ Msikumies .., CunsikoB A.3., OO011ecTBO ¢ OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe oduiectBo «M3naatensctBo «lIpocBerienne»

» Gusuka. Ontuka. KBantoBas gusuka, 11 knacc/ Maxumes I'.4., CunsaxoB A.3., O0111ecTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[PODA»; AkimonepHoe oduiectBo «M3naarensctBo «lIpocserienner»

®uszuka. 10 knacc/Mskumes I'.4., Byxosies b.b., Yapyrun B.M.; M.: IIpocBenienue

®dusuka. 11 knacc/Mskumes I'.5., Byxosues b.b., Hapyrun B.M.; M.: IIpocBenieHue

Co6opHnuk 3ana4 no ¢usuke. 10 knace. 3adonorckuit A.A., Komuccapos B.®., [letposa M. A.; IPODA, xoprnopauus
"Poccuiickuil yueOHUK"

Co6opHuk 3ana4 no ¢usuke. 11 kmace. 3adonorckuii A.A., Komuccapos B.®., [letposa M. A.; IPODA, xoprnopauus

"Poccuiickuil yueOHUK"



METOANYECKHUE MATEPHUAJIbBI UISA YUUTEJIA
®wusuka. Konrpons 3Hanuii, ymenuit 1 HaBoIkoB. 10 - 11 kmaccsl./3abotun B.A., Komuccapos B.H.; M.: [IpocBemienue
®dusuka. 10 knacc. Meroanueckoe nocodue. Cunsisuna A.A., Xonuna C.A.; kopnopauus "Poccuiickuil yueOHUK"

®dusuka. 11 knacc. Meroanueckoe nocodue. Cunsisuna A.A., Xonuna C.A.; kopnopauus "Poccuiickuii yueOHUK"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
bubmuoreka [{OK https://lesson.edu.ru/03/07

Menuanoptan PLHOKOuMT http://videoportal.rcokoit.ru/byedlevel/5/2

Oo6pa3zoBarenbhbiii moptan " kimacc" https://www.yaklass.ru/

Oo6pa3zoBarenbubiil mopran "Pemry EI'D" https://ege.sdamgia.ru/
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