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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpeaHero oOmero o06pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUIN M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS
OCHOBHOHM o0Opa3oBaTenbHON mnporpammsl, mnpeactaBieHHsix B @I'OC COO,
denepanbHON TPOrpaMMoON y4EeOHOTO TMpeaMeTa, a Takke C  Yy4EToMm
dbenepanbHOi pabouel mporpaMMbl BociuTanusi M KoHmenmuu mnpemnoiaBaHus
yueOHoro npeaMera «dusznkay B 00pa3oBaTelbHbIX opraHu3anusax Poccuiickoi
®denepannu, peanu3yoUMX OCHOBHbIE 00pa30BaTEIbHbBIE TPOTPAMMBI.

[Iporpamma 1o ¢usuke ompenenser o00A3aTENBHOEC MPEIMETHOE
COJIepKaHUE, YCTAHABIMBAET PEKOMEHIYEMYIO IOCIEI0BATENBHOCTh U3YUECHUS
TEM U Pa3AeIoB ydyeOHOro TmpeaMera ¢ YU4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~CBsI3€H, JIOTUKM Y4YeOHOro mpolecca, BO3PACTHBIX
ocobenHocTel obyuaromuxcs. [Iporpamma no ¢uszmke Aa€t mpeacTaBICHHUE O
IEJAX, COACp’KaHUM, OOIIeW cTpaTeruy OOy4eHHSs, BOCIUTAHUS U Pa3BUTHS
oOydJaronuxcsi cpeacTBaMu ydeOHoro mpenmera «Duszmka» Ha yriayOn€HHOM
YPOBHE.

Nzydenne kypca pusuku yriyOIEHHOTO YpPOBHSI MO3BOJISIET peain30BaTh
3a1aun Npo¢eCCUOHAIbHON OPUEHTALINH, HAIIPABJICHO HA CO3JJaHKE YCIOBHM AJIs
MPOSIBIICHUSI CBOMX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN KaXIbIM
OoOydaromumMcsi, KOTOpble HEOOXOIUMBI Ui MPOJODKEHHs 0O0pa3oBaHUS B
OpraHm3almsx Mpo(ecCHOHATFHOTO O0pa30BaHUA IO PaA3IUYHBIM  (DU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBLHOCTSIM.

B mporpamMe mo Qu3uMke OMpenensroTCs IUIAaHUPYEMBbIE pPE3yJIbTaThl
OCBOCHMsI Kypca (u3ukm Ha ypOBHE CpemHero oOmero oOpa30BaHUS:
JUYHOCTHBIE, METallpeIMETHbIe, MpeIMeTHble (Ha YIIyOJEHHOM YpOBHE).
Hayuyno-meTononoruueckoii  OCHOBOM It  pa3pabOTKH  TpeOoBaHUM K
JUYHOCTHBIM, METANpPEeIMETHBIM U MPEAMETHBIM PE3ybTaTaM OOyJarOIINXCS,
OCBOMBIIIMX MPOrpaMMy IO (U3HMKE HA YPOBHE CPEHETO OOIIEro 0Opa3oBaHMUs
Ha YIIIyOJIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-JESTEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o pu3uKe BKIIOYAECT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOCHMS Kypca (PU3MKKM Ha yriyOa&éHHOM
YpOBHE, B TOM YHCJI€ MPEAMETHBIE PE3yIbTaThI 110 ro1aM 00y4EHHUS;

cozepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHHs.

[Iporpamma 1o (¢u3MKe HMMEET NPUMEPHBIA XapakTep U MOXKET ObITh
MCII0JIb30BaHA YUUTENAMU (DU3UKH JJIs1 COCTABIIEHUS CBOUX pabOYHMX MPOrpamM.

[IporpamMMma 1o ¢pu3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH
U TPEIOCTaBISET BO3MOXKHOCTU JUISI pealn3aluy Pa3IUYHbIX METOJUYECKUX
MOXO0/0B K NPENOJaBaHUI0 (PU3MKH Ha YIUIyOJIEHHOM YpPOBHE MpU YCIOBUU
coxpaHeHus 00s3aTENbHON YaCTH COIepKaHUs Kypca.

du3nka Kak Hayka O HaumOoJiee OOMIMX 3aKOHAX MPHUPOABI, BBICTyHas B
KauecTBE y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYUIECTBEHHBII BKJIA/l B CUCTEMY
3HaHMM 00  okpyxkawomem  wmupe. llkonbHbIE  Kypc  QU3HKH — —
CUCTEMOOOpPA3ylOUMi ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MIOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEH, Ouosioruei, gusznueckoil reorpadueit U acTpoHOMHE.
Hcnonb3oBaHWe U AKTUBHOE MPUMEHEHUE (PU3MYECKUX 3HAHUM OINPEeIHIIo
XapakTep u OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cpepe IHEPreTUKH,
TPaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJIYYEHUSI HOBBIX MaTEPHAIIOB C 33JJaHHBIMU
cBoiicTBamu. M3yueHne (PU3MKM BHOCHUT OCHOBHOW BKJaa B (OPMHUPOBAHHE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuaromerocs, B (popMupoBaHuE



YMEHUU MPUMEHATh HAYYHBIM METO]] TO3HAHUS MPU BHITIOJIHEHUH UMHU YU4eOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3MKM Ha YpOBHE CpeaHero oOIero oOpa3oBaHUS
MOJIOKEH PsiAi UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoea yenocmunocmu. B COOTBETCTBUM C HEU KYypC SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTEPHAII U3 BCEX pa3/ieNoB (DU3UKH, BKITIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B cooTBEeTCTBUU ¢ HEW MaTepuall Kypca (U3UKU
o0BeMHEH BOKPYr (GU3MYECKUX Teopwil. Bemymmum B Kypce sIBISETCS
dbopMupoBaHNE MPECTABICHUIN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIESCTBE U
ToJIe.

Hoea cymanumapuzayuu. EE peanzanys npeanosgaracT uCrojib30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UIECKON HAYKH, OCMBICIICHUE CBSI3M PA3BUTHS
bu3uKM ¢ pa3BUTHEM OOIIECTBAa, a TaKKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOTIEMaMHU.

Hoea npukxnaonoii nanpaenennocmu. Kypc Qusuku yriayOn€HHOTO
YPOBHSI MpEAIoiaraeT 3HAKOMCTBO C IIMPOKUM KPYroM TEXHHYECKUX U
TEXHOJIOTUYECKUX TMPUIIOKECHUN H3YyUYEHHBIX TEOpUHA MU 3akOoHOB. [Ipu sTOoM
paccMaTpHUBAaIOTCSI HA YpPOBHE OONIMX TMPEJCTABICHUA U COBPEMEHHBIC
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoen 3konozuzayuu peannsyercsi MOCPEACTBOM BBEICHHUS SJIEMEHTOB
COJIEpKaHMsl, TMOCBSIIEHHBIX JKOJOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJIOTUH, a TaKke 00CYXIACHUS
npoOjieM  palMOHAJIBHOTO  MPUPOJAOINOIL30BAHUA U DKOJOTHYECKOM
0€30IacCHOCTH.

OcBoenue conmepkaHusi IPOrpaMMbl IO (PU3KUKE TOJDKHO OBITH TOCTPOSHO
Ha TPUHIIAIAX CUCTEMHO-JIEATeILHOCTHOTO TToaxoaa. s ¢hu3uku peanusamus
OTUX TPUHIMIOB Oa3WpyeTcss Ha HWCIOJB30BAHUU CaMOCTOSTEIHLHOTO
HKCIIEPUMEHTa KaK MOCTOSHHO AEMCTBYyIolero (akropa yueOHOro mpoiecca.
Jlist yrmyOnéHHOTO YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
DKCIIEPUMEHTA, BKIIOYAIOMIETO (DPOHTAIBHBIE YUYEHUYECKHUE OIbBITHI TPHU
M3YYEHUW HOBOTO MaTepualia, JIabopaTopHbie pabOThl U pabOTHI MPAKTHKyMa.
[Ipu 5TOM BO3MOKHEI JiBa crioco0a peanm3auu (PU3ndecKoro mpakTukyma. B
MIEPBOM Clly4ae MpPakTUKyM IpoBoauTcs au0o B koHue 10 u 11 kiaccos, nubo
MOCJI€ MEPBOTO W BTOPOTO MOJYroAWM B KaXJAOM M3 ATHUX KiaccoB. Bropoii
croco0 — 3T0 MHTErpanus padoT MPAKTUKyMa B CUCTEMY Ja0OPaTOPHBIX padoT,
KOTOpBIE MPOBOJSITCS B Mpoliecce u3yueHus pasaena (temsl). Ilpu sTom moj
paboTaMy MpaKTUKyMa MMOHUMAETCS CaMOCTOSITENIbHOE UCCIIEI0BAaHUE, KOTOPOE
IIPOBOJUTCS MO PYKOBOJACTBY CBEPHYTOr0, 00OOIMIEHHOrO BUAa O€3 MOIIaroBoi
UHCTPYKIIUH.

B mporpamme mno ¢usuke cucreMa Y4YEHHYECKOTO HKCIEPUMEHTA,
71a00paTOPHBIX PabOT U MPAKTUKyMa MpeCTaBlIeHa eIUHbIM niepeuHeM. Beibop
TEMaTUKU JJIsl STUX BUJIOB YUEHUYECKUX MPAKTUUYECKUX pabOT OCYIIECTBIAETCS
yYaCTHHUKaMU 0Opa3oBaTEIBbHOTO MpoLecca HUCXoAd U3  OCOOEHHOCTEH
MOYpOYHOTO TUIAHUPOBAHUS M OcCHalleHus kabuHeta Qusuku. Ilpu >TOM
obOecrnieurBaeTCsl OBIaJCHUE O0YUYAOIUMUCS YMEHUSAMHU MPOBOAUTH MPSMbIEC U
KOCBEHHBIE MU3MEPEHUsI, UCCIETOBAHUS 3aBUCUMOCTEN (DU3NUECKUX BEIUYUH U
MMOCTAHOBKY OITIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yAEnsieTCS PEUICHUIO PAacYETHBIX U KAYECTBEHHBIX
3anad. [Ipu aTom 715t pacu€THBIX 3a7a4 TPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO



3aJIaHHOM M HESBHO 3aJ]aHHOM (DU3UYECKOI MOJIEINbIO, TO3BOJISIONINE TPUMEHSTh
M3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJIHOrO pasjielia Kypca, Tak U
WHTETpUpYys NPUMEHEHUE 3HAHWM W3 PAa3HBIX pa3fieioB. J[Is KaueCTBEHHBIX
3alad  TPUOPUTETOM SIBIIAIOTCS 3aJaHusi Ha OOBsSCHEHHUE/TpeCKa3aHue
MpoTeKaHusi (U3UYECKUX SIBJICHUH W TIPOIECCOB B OKPYXKAIOIICH >KHU3HH,
TpeOyromuye BbIOOpa (PU3MYECKOH MOJCTH IS CHUTyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECTICUCHHIO YU4eOHOTo mporiecca Kypc GU3uKu yriryoJIEHHOTO
YPOBHS Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs JOHKEH H3y4daThCid B
YCIOBHSIX TIpeIMETHOTO KaOuHera. B kabuHere Gu3uku HOMKHO OBITH
HeoOXxoauMoe JlabopaTopHOe 000pYIOBaHUE VISl BBITIOJIHEHMSI YKa3aHHBIX B
mporpamMme 1o (pu3MKe YYEHHYECKUX OIBITOB, JTAOOPATOPHBIX padoOT U padboT
MPaKTUKYMa, a TAaK)Ke JEMOHCTPAIIUOHHOE 000y A0OBaHHE.

JlemoHCTpanmoHHoe 000pynoBaHue GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00OECIIEUMBAET MOCTAaHOBKY
MEePEUYNCIEHHBIX B TPOrpaMMme MO (HU3MKE KIFOYEBBIX JIEMOHCTPAIUi s
WCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHUH W TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopatopHoe OOOpYyIOBaHWE MJisI YUYEHHUECKUX MPAKTUUYECKUX paldoT
dbopmupyeTcsl B BUAC TEMAaTUYECKUX KOMIUICKTOB M 00ECTICUNBACTCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemMaThuyeckue KOMILIEKTHI
1a60paTOPHOTO O00OPYMOBAaHUS MODKHBI OBITHh TIOCTPOSHBI HA KOMIUICKCHOM
MCITOJIb30BAHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BUJI€ IU(PPOBBIX TAO0OPATOPHUIA.

OCHOBHBIMHU TICJISIMH H3y9CeHHs PU3UKHU B 00IIEM 00pa30BaHUU SIBIISTFOTCSI:

dbopMupoBaHUEe HWHTEpEca W CTPEeMIICHUS OOYYaronuxcsi K HAyYHOMY
W3YUYEHUIO TPUPOMBI, PA3BUTHE WX MHTEIUICKTYATbHBIX W TBOPYECKUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJ€ TTO3HAHUSA U (popMUpOBaHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHupOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yuYeHUsS OCHOB
CTPOCHUS MaTepuu U PyHIAMEHTAIbHBIX 3aKOHOB (DM3UKH;

dbopMupoBaHWEe YMEHHH OOBSICHATH SIBICHHUS C HCIIOJIH30BAHUEM
(U3nYeCKNX 3HAHUM U HAYUHBIX JOKA3aTElIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O poiau (DU3UKHU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npodeCCUOHAIBHOM JIeSITEIbHOCTH, CBA3AaHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHEenIeMy 00y4YeHHIO B 3TOM HaIlpaBJICHUU.

JlocTrKeHre 3TUX 1esieid 00ecIeurBaeTCs PEIICHUEM CIIETYIONINX 3a1a4 B
MpoI1iecce n3yueHus Kypca (PU3MKU Ha YPOBHE CPEIHETO 0011ero 00pa30BaHus:

MpUOOPETEHNE CUCTEMBI 3HAHHM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIOYAas  MEXaHUKYy, MOJEKYJSpHYI0  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHEe YMEHHMM MPUMEHSATH TEOPETUYECKUE 3HAHUS  JUIsS
00BsiCHeHHUST (PU3MYECKUX SBJICHUN B MPUPOJAE W JJIA MPUHATHS TMPAKTUICCKUAX
pEIICHUN B NOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB PEIICHMsS pa3IMYHbIX 3aJady C SIBHO 3aJaHHOU
bu3znyecKoil MOeNbIo, 3a/1a4, MOAPA3yMEBAIOIIUX CAMOCTOSTEIILHOE CO3/1aHNe



dbu3nYecKo MOJeNnu, aaeKBaTHOW YCIOBHUSM 3aJadyd, B TOM 4YHUCJE 3aJ1a4y
WHXEHEPHOTO XapaKTepa;

MoHMMaHue (U3MYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB W TEXHOJOTHYECKUX TPOIECCOB, MX BIUSHUSA HA OKPYKAIOIILYIO
cpeny;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHMSI U TIPOBEIICHUS
(GU3MYEeCKUX OKCIIEPUMEHTOB, aHalW3a W UWHTEpHpeTanud WHOOpMAIIIH,
OTIpeJIEIICHNS TOCTOBEPHOCTHU MOYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM ISl PA3BUTUSI YMEHUM NMPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JICATEIILHOCTH;

pasBuTHEe WuHTepeca K cdepam mnpodeccCUOHATBHOM ESITEIbHOCTH,
CBSI3aHHOM ¢ (PU3HUKOIA.

B cootBerctBumn ¢ tpedoBanusmu OPI'OC COO yrmyOnéHHBIN yPOBEHb
u3ydeHuss ydeOHOro mnpenMera «Du3nMka» Ha YpOBHE CPEAHETO OOIIETo
oOpa3oBaHUsS BBIOMpACTCS OOYUYAIOMIMMHUCS, TUIAHUPYIOMIMMH TPOJAOHKCHHE
o0pa30BaHUs MO CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO PO,

Ha wsyuenue ¢usuku (yriayOn€HHBIM YpOBEHb) Ha YPOBHE CPEIHETO
obmrero oopazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 gacos (5 yacoB B
Heneno), B 11 kimacce — 170 yacoB (5 4acoB B HEZIEIIO).

[Ipennmaraemeiii B mporpamMme mo (u3uke MepedeHb JabopaToOpHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BHIOOD
MPOBECHHs JTA0OPATOPHBIX PA0OT M OMBITOB C YUYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEH 00yYarOIIHNXCA.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znes 1. Hayunblilt MeTO NO3HAHUS IPUPOABI.

®usnka — pyHIAMEHTaIbHAS HAYKa O Iprpo/e. Hay4HbIi METO O3HAHMSI
¥ METOJIbI UCCIIeIOBaHUS (PU3NUYECKUX SBIICHUN.

DKCHEpUMEHT M TEOpHs B MpoIlecce Mo3HaHus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3HUKeE.

Croco6b1 m3MepeHus (PU3NYECKUX BETUYUH (aHAJIOTOBBIE M ITMGPOBBIC
HU3MEPUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpemHoct  w3MepeHu#dt (U3MYECKUX BeMWYMH (aOCONIOTHAs U
OTHOCHTEIIbHAS).

MopenupoBanue (GU3NYECKUX SBICHUN W TPOIECCOB (MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, HeaTbHAs >KUIAKOCTh, WJCATBHBIN Tra3,
TOYEUHBIN 3apsiy). [ unoresa. @u3ndecKkuii 3aKOH, TPAHUILIBI €0 MPUMEHUMOCTH.
dusnveckas TeOpus.

Ponp 1 mecTo ¢pusuku B GOopMUPOBAHUU COBPEMEHHOW HAYYHOUN KapTHUHBI
MHpA, B MPAKTUYECKOU JIEATEIbHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomuol, nPAKMUKYM.

N3MepeHue cuiibl TOKa W HANPSDKEHUST B LEMU MOCTOSIHHOTO TOKA MpHU
MTOMOIIIN aHAJIOTOBBIX U ITU(DPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ ¢ poBoii TabopaTopueit o ¢usuke. [Ipumeps! nsmepenus
(M3UYECKUX BEIMYMH MTPU TTOMOIN KOMITBIOTEPHBIX JTaTYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHrue. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIMM HAa OCH CUCTEMBbI
KoopauHat. Tpaektopus.

Ilepemeriienue, CKOpOCTh (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) U
YCKOpPEHHE MaTepHaJIbHOM TOYKH, UX MPOEKIHMH HAa OCU CUCTEMbl KOOPIUHAT.
CnoxeHue nepeMenieHui u CI0KeHUE CKOPOCTEH.

PaBHOMEpHOE W  PaBHOYCKOPEHHOE  MPSAMOJMHEMHOE  JBUKEHHE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTHU MaTEPUATBLHON TOYKH OT
BPEMEHH U UX TPaPHKH.

CBoOoHOE TajieHne. Y CKOpeHHUe CBOOOJIHOrO majeHusd. JBukeHue tena,
OpOIIEHHOTO TMOJI YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOpPEHHSI MaT€pUaIbHON TOUYKM OT BPEMEHH U UX rpaduKHu.

KpuBonunennoe paBwxkeHne. [[BmkeHMe MaTrepualbHOW TOYKH IO
OKPY>KHOCTH. YTJIOBasi U JUHEWHasi ckopocTh. [lepron u yactora oOpareHus.
[lentpocTpeMurenbHoe (HOpMaIbHOE), KacaTelbHOE (TaHTEHIUAIbHOE) U
MOJTHOE YCKOPEHUE MaTepUaIbHON TOUKHU.

TexHudyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIMIOMETP,
JBIDKCHUE CHapsJOB, IIEMHbIE, IIeCTEepEHYATHIE W PEMEHHbIE Mepeayu,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTeMbl 0OTCUETA, WILTIOCTPALIUS KHHEMATHUYECKUX XapaKTePUCTUK
JIBUKCHMUSL.

CriocoObl uccie10BaHus IBUKEHU.



Nnmoctpauust NOpenenpbHOro Nepexojla W HU3MEpPEeHHWEe MIHOBEHHOMU
CKOPOCTH.

IIpeoOpazoBanme NBHKEHUN C HUCIIOJIb30BAHUEM MEXaHU3MOB.

[Tanenuie Ten B BO3IyXe U B Pa3peKEHHOM MMPOCTPAHCTBE.

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

Hanpapnenue cKOpocTu npu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTriIoBOI CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTel, TPACKTOPUM, CKOPOCTEN JABUKEHUSI OJTHOTO U TOTO KeE
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, nPAKMUKyM.

N3ydenne HepaBHOMEPHOTO JIBH>KEHUS C LIETbIO OMPEEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCKOpeHUs NOpU  OPSMOJUHEMHOM  PaBHOYCKOPEHHOM
JIBUKEHUU IO HAKJIOHHOM TJIOCKOCTH.

UccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBUKCHUHU.

N3mepenne  yckopeHHUs  CBOOOJHOrO  TajieHusT  (PEKOMEHJIOBaHO
HCIIOJIb30BaHUEe TU(PPOBOH J1a00PATOPHH).

N3ydenune nBUKEHUS Tena, OpPOIIEHHOrO Topu3oHTaNbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPOMOPIIMOHAIBHOM 3aBUCUMOCTH MEXKIY JalbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3ydenne nBuXKEHUS Tella MO OKPYKHOCTH C TMOCTOSTHHOM MO MOJYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTY TIEpHO/1a 0OpaIieHns: KOHUIECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

ITepBeiii 3akoH HproTona. MHeprumanbabie cuctemsl otrcuéra. lIpuHimmmn
OTHOCUTENBbHOCTH ['anunes. HennepuuanbHbie CUCTEMBI OTCUETa (OIIPEICIICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [lpuHiun cynepno3uiyu Cuil.

Bropoii 3akon HeroTOHa 1151 MatepranbHON TOYKH.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh T'PABUTALMOHHOW U
WHEPTHON MACCBI.

Cuina TsxecTd. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO MaJieHUsI OT BBICOTHI
HaJl TMOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckod mupoTsl. JIBUXKEHHE
HEOCCHBIX TeM W WX ChyTHUKOB. 3akoHbl Kemepa. I[lepas kocmmueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, mBmxymerocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuna TPEHUsI CKOIBXKECHUS U CUJIa TPEHUS
nokost. Kospdurment tperns. Cuna CONPOTHBICHUS NMPH JBWKECHUH Tela B
KUJIKOCTU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JBUKEHUS.

JlaBneHue. FHHpOCTaTI/I‘-IeCKOG nasienue. Cuna Apxumena.

TexHuyeckre yCTpONCTBA U TEXHOJIOTUYECKUE MPOILIECCHI: MOJIIUITHUKH,
JIBU’KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaOnronenue ABWKEHHS Tel B MHEPIUATBHBIX M HEWHEPUUATIBHBIX
CUCTEMAax OTCYETA.

[IprHIMI OTHOCHTEIBHOCTH.



Kauenue nByX HWJIMHAPOB WJIM IIAPOB Pa3HOW MacChl C OJIMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPIIUAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACHCTBYIOIIEH MPUJIOXKEHHBIX K TeIy CHI C
MPOM3BEICHUEM MAcCChl TE€Jla HAa €ro yCKOPEHUE B HHEPUUAIBHON CUCTEME
OTCYCTA.

PaBeHCTBO cHJl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

HN3mepenue macc no B3anMO/ICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U TAJICHUH.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

N3mepenre paBHOICWCTBYIOIIEH CHUII PU IB>KEHUH OpyCKa 110 HAKIIOHHOMN
IJTIOCKOCTH.

[IpoBepka THUMOTE3pI O HE3aBUCUMOCTH BPEMEHU JBUKEHHUS Opycka IO
HAKJIOHHOU IUIOCKOCTH Ha 3aJIaHHOE PACCTOSHUE OT €r0 MacChl.

UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
PE3UHOBOM 00pa3iie, OT uX JAehopMaruu.

N3ydenne NBUKEHUSI CUCTEMBI T€Jl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Yepes
NErKui OJIOK.

N3mepenne korduimenTa TpeHUs 0 BEIMYUHE YTIIOBOTO Kodd pumumeHTa
3aBuCUMOCTH Frp(N).

UccnenoBanne [BMXKEHUA Opycka 10O HAKJIOHHOM IUIOCKOCTH €
MepEeMEHHBIM KO3 UITUESHTOM TPECHHSI.

N3yueHne nBuKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpIoe Teno. [locTymarensHOe M BpamaTeabHOE JABMKCHUE
TBEPAOTO Teja. MOMEHT CHIIBI OTHOCHUTEJIBHO OCH BpaiieHus. [linedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Temy. LleHTp TsokecTu Tena.

Y cioBust paBHOBECUS TBEPAOTO TENA.

VYcroitunBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuuecKkne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, peli€TyaTble KOHCTPYKIUU.

Jemoncmpayuu.

VY ci1oBUsl paBHOBECHSL.

Bugsr paBHOBECH.

Yuenuueckuit skcnepumenm, nabopamopmsvie pabomasl, npAKMUKyM.

HccnenoBanue ycioBHM paBHOBECHsS TBEPAOrO TeJd, MMEIOLIErO OCh
BpAILICHUA.

KoHcTpyrnpoBaHne KpOHIITEMHOB M PAaCUYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonwvl coxpaneHus ¢ mexanuxe.

NMnynbec maTepuanbHOM TOYKH, CUCTEMBI MaT€pHUANIbHBIX TOYeK. LleHTp
MAaCC CHCTEMBI MAaTepHUAIbHBIX TOUYEK. Teopema 0 ABUKEHUHU LIEHTPaA Macc.

Nmnynbe criibl 1 N3BMEHEHHE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nMmnynibca MaTepuaibHOM TOUKM. [IpencraBiieHne o coXpaHeHUn
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX TOJISIX.

PaboTa cuibl Ha MajloM M Ha KOHEYHOM nepemenieHuu. ['paduueckoe
IIPEACTABICHHE PAOOTHI CUIIBI.



MoIHOCTH CUJIBI.

Kunernueckas sHeprusi MaTepualbHOW TOukH. Teopema 00 M3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUATIBHON TOUKHU.

[ToTeHunanbHble W HENMOTEHIMANbHbIE CHIIbL. [lOoTeHIManbHAs >HEPrHUsl.
[ToTeHunanbHas SHEPTHUs YIpYyTo nehopMHUPOBAHHON MPY>KUHBI.
[loTeHunanbHasi »HEPrUsi Tejla B OJHOPOJHOM T'PABUTALIMOHHOM IIOJIE.
[ToreHunanbHasi 3HEPrusi Tejla B I'PABUTALMOHHOM II0JIE OJHOPOJHOIO IIapa
(BHyTpu W BHe miapa). Bropas kocMmuueckas CKOpPOCTb. TpeThsi KOCMUYECKas
CKOPOCTb.

CBs3b paOOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyIUH U1 WICATBHOM KUJIKOCTH KakK CIJICICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOIECCHI: JIBHKCHUE
pakeT, BOJOMET, KONIEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, (DUTypHOE KaTaHHUE Ha
KOHbKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

HN3mepeHune MOIITHOCTH CHJIBI.

M3meHeHre sHeprun Teja MPU COBEPIICHUN PadOTHI.

B3auMHbIe mIpeBpalieHrsl KHHETUYECKON U MOTEHIIMAIbHOW SHEPTUN IIPU
JEUCTBUM HA TEJIO CHUIIBI TSXKECTU U CUIIBl YIIPYTOCTH.

CoxpaHeHHE 3HEPTUH [IPU CBOOOJHOM MaICHHH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3mepenre uMIyJbca Tena o TOpMO3HOMY My TH.

N3MepeHue cuibl TSITM, CKOPOCTU MOJETU JIEKTPOMOOWIISI U MOUIHOCTH
CHUJIBI TSITH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

UccnenoBanre coXxpaHeHHs] UMITYJIbCa IPU YIPYTOM B3aUMOACHCTBUM.

N3MepeHre KHHETUYECKON SHEPTUHU TeJla [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUs MNOTEHIMAJbHOW 3HEPrud MNPY>KUHBI C pabOTOM
CUJIbI TPEHUS.

Omnpenenenue paboThl CUIIBI TPEHUS MPU JBUKEHUU Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHast pU3HKa ¥ TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeEOPUU.

OcCHOBHBIE MOJOXKEHHS MOJIEKYJIsIpHO-KuHeTH4Yeckoil Teopun (MKT), ux
onbITHOE oOocHoBaHue. Juddysusa. bpoyHOBckoe aBMxKEHHE. Xapakrtep
JIBWOKEHUSI W B3aMMOJECHCTBUS YaCTHUI BellecTBa. MOAEIM CTPOECHHUS Ta30B,
KUAKOCTEN M TBEPIBIX TE€T U OOBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pa3mepbl MoJiekyll (aromoB). KonnuecTBo BelecTBa.
[Toctrostnaass ABorajpo.

TennoBoe paBHoBecue. Temmneparypa u crnocodOsl €€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopaenb ueanbHOro ra3a B MOJEKyISIPHO-KMHETHYECKOW TEOPUHN: YaCTULIBI
ra3a JABMXKYTCSI XaOTUUYECKH U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

I'azoBeie 3akoHbl. YpaBHeHne MeHnneneeBa—Knanelipona. AOcoitoTHas
temmneparypa (1kana remnepatyp KenbBuna). 3akon Jlanerona. M3onponecchl B



UJCATbHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPE/ICTaBICHUE U30MPOIECCOB: U30TEPMa, U30X0Pa, U300apa.

CBsa3p MeEXIy JdaBJICHUEM M CpedHeld KHHETHYECKOW sHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBMXKEHUSI MOJIEKYJI HICAIBbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICAIBHOTO Ta3a).

CBsi3b  aOCONIOTHOM TeMmmepaTypbl TEPMOJAMHAMUYECKOW CHCTEMBI CO
CpeHEW KUHETUYECKOM SHEPrUeu MOCTYIATENBHOIO TEIJIOBOIO JBUKECHUS €€
YaCTHII.

TexHuyeckre yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECChl: TEPMOMETP,
OapomeTp, MoTyuYeHne HaHOMAaTePUAaJIOB.

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTUL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBHYKCHHUSI.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MONEKYIJI.

Mopenu KpucTaqIn4ecKux penieTox.

HabGnronenue u riccieqoBaHue N30IPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

UccnenoBanne mpolecca yCTAHOBICHHSI TEIUIOBOTO PAaBHOBECUS IMpHU
TEII000MeHe MEXTy TOpsUeil U XOJI0IHOM BOJOM.

N3ydenne m30TepMHUECKOro Mmpolecca (PEeKOMEHJO0BAHO HCIOJIb30BaHUE
g poBoii 1a00pPATOPHH).

N3yyeHnne n30X0pHOTO Mpolecca.

N3ydenne nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUSI.

Tema 2. Tepmoounamuka. Tennosvie mauiunol.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCIOBUW ISt
TEPMOJMHAMUYECKON CUCTEMbl. BHelIHHME U BHYTPEHHHE MapaMeTpBhl.
[lapamMeTpbl TepPMOJMHAMHYCCKON CHCTEMBI KaK CPEHHC 3HAYCHHUS BEIHMYHH,
OMUCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe wHawano tepMmomuHamuikud. CamMompou3BOJIbHAs —peiakcaius
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mogens uleanbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUIA:
ypaBHeHHEe MennaeneeBa—KianeipoHa U BIpaK€HUE ISl BHYyTPEHHEN DHEPTUU.
VY cnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3Kasi KOHIEHTPALIHsI YACTHUIL, BHICOKHE
TeMmnepaTrypbl. BblpaxkeHue i1 BHYTPEHHEH SHEPruud  OJHOATOMHOTO
UJIeaJIbHOIO rasa.

KBa3zucratuueckue u HeCTaTUUECKUE MPOIECCHI.

OneMmeHTapHasi pabota B TepMoAMHAMUKe. Bpruncienue palOOThl MO
rpaduky npoiecca Ha pV-nuarpamme.

Teronepenaya kak cnoco0  HU3MEHEHUsT BHYTPEHHEH  SHEpPruu
TEPMOJMHAMHYECKON CHUCTEMBbl 0e3 coBepuieHuss paboThl. KoHBekius,
TETUIONPOBOAHOCTD, U3Ty4YCHHUE.

KomnuectBo Temnorel. TerumoéMmkocTes Tena. YaenbHas W MOJSpHas
TEIUTIOEMKOCTH BEIIECTBA. YpaBHEHHEe Maiiepa. YaenbHas TEIIoTa CrOpaHUs
toriuBa. Pacu€r konmuecTBa TEmiaoThl Tpu Teronepenaude. Ilonarue o6
aauabaTHOM Ipoliecce.



IlepBpiii 3akoH TepMoavHaMHUKH. BHyTpenHsis sHeprus. KomanuecTBo
TEIJIOTHI U paboTa Kak Mepbl HM3MEHEHHUS BHYTPEHHEW JHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3aKkOH TEpPMOAMHAMHUKHU JUIsI PAaBHOBECHBIX IPOLIECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOM CUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM i1 HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TepeiaTh TEIUIOTY OT 00Jee XOJIOJHOTO Telia K 00Jiee HarpeToMy
6e3 xommencanuu (Knaysuyc). HeobpatumocTs MpupoIHBIX MTPOIIECCOB.

[TpuHnme! nectBus TerioBbix MamuH. KIT/T.

Maxkcumansraoe 3HaueHue KIIJ. [{ukin Kapno.

DKOJIOTUYECKHE  aCHEeKThl HCMOJb30BAaHUS  TEIUIOBBIX  JBUTATEIEH.
TenoBoe 3arpsi3HEHUE OKPYKAIOILIEH CPEIbI.

TexHuyeckre yCcTpoilCTBa U TEXHOJOTMYECKUE MPOIECCHI: XOJIOAWIbHUK,
KOHJUITMOHED, NU3EIbHBIA M KapOIOpPATOPHBIN IBUTATENH, TapoBas TypOWHA,
MOJIyYEHHE CBEPXHHU3KUX TEMIEPATyp, YTWIH3ALUS «TEIJIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIUIOBOTO HACOCa, yTHIM3AIUs OMOOPTaHUYECKOTO TOTUIMBA
JUTSI BBIPAOOTKH «TETIJIOBOV U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

W3meHenune Temneparypsl pu aanadaTudeckoM pacIIupeHnN.

BosaymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Croco0Obl M3MEHEHMS BHYTPCHHEH SHEPTUH.

HccnenoBanne aqnabaTHOro npouecca.

KomrmbrotepHbie MOAEIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomuol, nPAKMUKYM.

N3mepenne yaenpHoN TEMI0EMKOCTH.

Uccnenosanue npoiiecca OCThIBaHUS BEIIECTBA.

HccnenoBanne aqnadbaTHOro npouecca.

N3ydenne B3auMOCBSI3U SHEPTUU MEXKMOJIEKYISIPHOTO B3aUMOJEHCTBUS U
TEeMIEPATypPhbl KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpazoBanre W KoHJeHcanus. VcmapeHue W KuIleHHe. Y enbHas
TEIUIOTa apooOpa3oBaHUsI.

HacelllienHble W HeHachlllleHHbIE mapbl. KadecTBEHHas: 3aBUCUMOCTD
IJIOTHOCTH Y JIaBJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3ABUCUMOCTh
OoT 00OBbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATyphbl KHUIICHUSI OT
JTABIICHUSI B )KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIIbHAS BIIAKHOCTD.

TBépnoe teno. Kpucramimueckue M aMop@Hbie Teina. AHU30TPONUs
CBOMCTB KpuCTaUIOB. llnmaBiaeHue u Kpuctajuuzanus. YAelbHas TEIUioTa
miaiaeHus. Cyoaumanus.

Hedbopmanuu TBEpHoro tena. Pactsokenuwe u cxkarue. Caur. Mopayib
IOnra. Ilpenen ynpyrux nedopmanuii.

TemnuoBoe pacmupeHue KUAKOCTeH U TBEPIBIX TEN, 00bEMHOE U TMHEHHOE
pacuigpeHve. AHMapMOHM3M TEIUIOBBIX KOJE0aHWW YacTHIl BELIECTBA Kak
MIPUYMHA TEIJIOBOTO pacliupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpa3zoBaHue 3HEpTrun B (Pa30BbIX MEPEXOIAX.

VYpaBHeHuE TEII0BOrO OanaHca.



[ToBepxnocTHOE HaTsKeHHE. KoahPHUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanmumnsapusie  sBineHus. JlaBiieHWE 1O HCKPUBJIEHHOW IOBEPXHOCTHIO
xunkoctu. Gopmyna Jlamraca.

TexHuyeckre yCTpOIICTBA W TEXHOJOTHMYECKHUE TMPOILECCHI: KHUIKHUE
KPHUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Jemoncmpayuu.

TeruoBoe pacmupeHue.

CBoiicTBa HACBHILLIEHHBIX MAPOB.

Kunenune. Kunenue nmpy noHM>»XEHHOM J1aBJICHHUHU.

N3mepeHue cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OnBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie sBiaeHusl.

Moaenn HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob1 M3MepEeHUs BIaKHOCTH.

UccnenoBanrie HarpeBaHus U IUIaBJICHUSI KPUCTAIUTMYECKOTO BEIIECTBA.

Bunpr negopmanuii.

Hab6mronenue manpix nedopmaruid.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

N3yyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TEMIOTHI IIABJICHUS JbJA.

N3ydenne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCOFOTHOW BJIAXHOCTH BO3JyXa M OLEHKA MacChl NapoB B
MTOMEILEHHH.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOnra.

HccrnemoBanne 3aBUCHMOCTH JeopMaliid  PE3MHOBOTO 00pas3la oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaMuKa.

Tema 1. dnekmpuueckoe noie.

DnekTpu3anus Tea U e€ MPOosBICHUS. DJeKTpuueckuil 3apsan. /[Ba Buaa
ANEKTPUYECKUX 3apsanoB. [IpOBOMHMKH, NUAIEKTPUKH M MOIYNPOBOHHUKHU.
DONeMEeHTapHbIM SJIEKTPUYECKUM 3apsl. 3aKOH COXPaHEHHUS DJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apanoB. Toueunsie 3apsabl. 3akoH Kynona.

DnekTpruueckoe noje. Ero aeicTeue Ha 3JIEKTPUUECKUAE 3apsIbl.

Hanpsok€nnocts  anektpuueckoro modst. [IpoOueiit  3apsa.  Jluaunm
HaMpsKEHHOCTH DJIEKTPUUECKOro 1mojisi. OTHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHIHATBHOCTH ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTh MOTEHIIMATIOB U
HanpspbkeHue. [loTeHimanbHas sHEprus 3apsijga B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocTaTUdeckoro mosis. CBs3b HANPSKEHHOCTH MO U
Pa3HOCTH MOTEHIIMATIOB IS JJIEKTPOCTATUYECKOTO MOJIs (KaK OJTHOPOIHOTO, TaK
Y HEOJHOPOJIHOTO).

[IpuHIMT Cynepno3uluu SAEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsikeHHOM cdepsnl. [lone
paBHOMEPHO 3apsDKEHHOrO IO 00béMy mapa. llome paBHOMEPHO 3apsDKCHHOM
OeckoHEYHON IIOCKOCTH. KapTHHBI JIMHUN HANpPsDKEHHOCTH O3THX MOICH U
AKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[TpoBOAHUKM B AIIEKTPOCTATUYECKOM T0JIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JlupnexkTpuku B 3JEKTpocTaThueckoM  moiie.  Jludnexkrtpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.



Konpencatop.  DneKkTpo€MKOCTb  KOHJEHCATOpa.  DIJIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapaiutennbHOE ~ coenuHeHWe  KOHIeHcaTopoB.  llocnenoBarenbHoe
COEIMHEHNE KOH/IEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBU>KEHME 3apsSyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TOJIE.

TexHuueckne yCTpOMCTBA U TEXHOJOTMYECKHUE IMPOLECCHI: JIEKTPOCKOIL,
ANEKTPOMETP, DJICKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO ¥ MPUHIHII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IJIACTHH.

Monens anekTpoctatudeckoro reHeparopa (Ban ge ['paada).

[IpoBOAHUKH B JIIEKTPUUYECKOM MOJIE.

DJeKTpocTaTuuecKas 3amuTa.

YCTpOWCTBO M JIEUCTBHE KOHJCHCATOpAa IIOCTOSIHHOW W TIEPEMEHHOMU
€MKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOUIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOTO OIS 3apSXKEHHOTO KOHJIEHCATOPa.

3apsaka 1 pa3psiaka KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

OueHka cuil B3auMOJICHCTBUS 3apsKEHHBIX TElL.

HaGnronenne mnpeBpaiieHuss SHEPTUU  3apsSHKEHHOTO KOHJEHCATOpa B
SHEPTUIO U3JIYUYECHUS CBETOANO/A.

N3yyeHne npoTekaHus TOKa B LIENHU, COJACPIKAIIECH KOHICHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIIAJIOB (HampsKEHUs ) npu
IIOCJIEA0BATEINBHOM COEUHEHNH KOHIEHCATOPOB.

Hccenenosanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoannwtil 31eKmpudecKuil mok.

Cuina toka. [TocTostHHBIN TOK.

VY cI10BUs CyIIECTBOBAHUS IMIOCTOSIHHOTO JIEKTPUYECKOT0 TOKA. MIcTOuHNKN
toka. Hanpsoxenune U u DJ1C £.

3akon OMa [T y4acTKa LEenu.

DIIEKTPUIECKOE CONPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBIICHUSA
OJHOPOJIHOTO MPOBOJHHUKA OT €ro JUIMHBI U IUIOLIAAM MONEPEYHOrO CEUYECHHS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

ITocnenoBarensHOE, IapajuiesIbHOE, CMEIIIaHHOE COEIMHEHNE
IIPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX »dneKkTpuueckux unener. IIpasuna
Kupxroda.

Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUUYECKOTr0 TOKa. TermnoBas MOIIHOCTh, BhIAEISEMAs Ha
pe3ucTope.

OJIC n BHyTpEeHHEE CONPOTUBIICHHME MCTOYHHMKA TOKa. 3akoH Oma miid
MOJHOW (3aMKHYTOM) SIEKTpUYeCcKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

Konpaencarop B ienu noCTOSSHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.



N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANPsDKEHUS IJISI PE3UCTOpa,
JIaMITbl HaKaJIUBAaHUS U CBETOUOAA.

3aBUCUMOCTbh COMPOTUBJICHUSI UIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA TOTIEPEYHOT0 CEUYCHHS M MaTepuana.

UccnenoBanre 3aBUCMMOCTH CWJIbl TOKa OT CONPOTUBICHUS TMpHU
MIOCTOSTHHOM HAaIpsHKEHUU.

[Ipsmoe wu3mepenne DJIC. KopoTkoe 3aMblkaHUE TaJlbBaHHYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

Crnioco6bl coennHeHnst ICTOYHUKOB Toka, DJ1C GaTtapeii.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEKly TTOJIFOCAMH UCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit 3xcnepumenm, nadopamopnsvie padomot, nPAKMUKyM.

HccenenoBaHyue CMEIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenue yaenpHOro CONpoOTUBIIEHUS POBOJHUKOB.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TOKa OT HANPSHKEHUS ISl JIAMITbI
HaKaJIUBaHMUSI.

VYBenuueHue npejesa u3MepeHus: amnepMeTpa (BoJIbTMETPA).

N3mepenue D/1C u BHYTpEHHETO COMPOTUBIECHUSI HCTOUHHUKA TOKA.

Uccnenosanue 3aBucumocTt IJ1C raibBaHUYECKOr0 3JIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH NOTEHIIMAIOB MEXKY MOJIKOCAMU UCTOYHHKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanre 3aBHCHUMOCTH IOJE3HOM MOIIHOCTM HCTOYHHMKA TOKa OT
CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DNeKTpUYecKass MPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCThH CONPOTUBIICHUSI METAIIOB OT
temnepatrypbl. CBEpXIpPOBOIUMOCTb.

DIEKTpUUECKU TOK B BakyyMme. CBOWMCTBA JIEKTPOHHBIX IMyYKOB.

[TomynpoBomauku.  CoOcTBeHHass W~ TIpUMECHass  IPOBOJIUMOCTH
noynpoBoHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBogHUKOBBIE TPUOOPHL.

DIEKTPUYECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLUAIIUSI.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DIIEKTPUYECKAN TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITEIIbHBIN
paspsan. Paznuyneie TMIIBI cCaMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckre yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JIAMTIBI, AJIEKTPOHHO-Ty4YeBas TPyOKa, MOIYMPOBOJIHUKOBBIC MPUOOPHI: TUO,
TpaH3UcTOp, (HOTOAMOM, CBETOAMOM, TallbBaHUKA, pPAPUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHASI MUKPOCKOTIHS.

Jlemoncmpayuu.

3aBUCUMOCTb COMPOTHUBIIEHHS] METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbI JsekTposnza Papazes.

NckpoBoii paspsa M IpOBOJAUMOCTb BO3yXaA.

CpaBHeHHE MPOBOAMMOCTH METAJUIOB U MOIYIIPOBOIHUKOB.

OOHOCTOPOHHSSI MPOBOAMMOCTD TUO/A.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HaOnronenue anextpoiusa.

N3mepenue 3apsiia OAHOBAIEHTHOTO MOHA.



UccnenoBanre 3aBUCMMOCTH  COMPOTHBJICHUS  TEPMOpPE3UCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHOU XapaKTEPUCTUKU JUOIA.

Du3nyecKuil MNPAKTUKYM.

CnocoObl  m3MepeHuss (HU3WYECKUX BEIMYMH C  HMCIOJIB30BAHHUEM
AHAJIOTOBBIX W IU(MPOBBIX H3MEPUTEIBHBIX TMPUOOPOB W KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIIFOTHBIC U OTHOCUTENIbHBIE TIOTPEIIHOCTH U3MEPEHU I
¢bu3ndeckux BenuunH. O1ieHKa rpaHuI] MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX MW3MEPEHHUHM, HWCCIEAOBAHUN 3aBUCUMOCTEN
(bU3MYeCKUX BETWYHMH, MPOBEpKa MPEIIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMHMCAHHBIX B TEMATHYECKUX paslerax «YUYEHHUYECKHH OJKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

MeknpeaMeTHbIE CBS3H.

N3yuenne «kypca ¢usuku yriuyonénHoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCS. C YYE€TOM COJEPXKATEIbHBIX MEXKIPEIMETHBIX CBSI3EH C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

MesicnpeomemHusie nNOHAMUA, CEA3AHHbIE C U3YYEHUEM MeEMmO0008
HAYYHO20 NO3HAHUA: SBIICHWE, HAay4YHBIM (QakT, THUNOTe3a, QuU3NIecKas
BENIMYMHA, 3aKOH, TEOpHus, HAONIOJCHHE, SKCIEPUMEHT, MOICIUPOBAHUE,
MOJIeNIb, M3MEpPEHHUE, TMOTPENTHOCTH HW3MEPCHUM, H3MEPUTEIbHBIC TPHOOPHI,
nudpoBas madbopaTopusi.

Mamemamuka: pemieHUe CUCTEMbl ypaBHeHUW. JIuHeilHas QyHKUHMS,
napabona, rumepbosia, WX TpadWKu W CBOWCTBA. |PUTOHOMETPUYECKHUE
GyHKIHAN: CUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPHIECKOE TOKIECTBO. BEKTOPHI M MX IPOEKIIMN HA OCU KOOPJIUHAT,
CJIOKE€HUE BEKTOPOB.

buonozusa: mexaHwdeckoe IBWKEHUWE B JKUBOW mpupone, auddysus,
O0CMOC, TETNIOOOMEH KUBBIX OPTraHU3MOB, TETUIOBOE 3arpsS3HEHUE OKPYKAIOIIEH
CpeIbl, YTUIU3aMus OMOOPTaHUYECKOTO TOTUTHBA TSI BRIPAOOTKHU «TETUIOBONY U
AIIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSDKCHHE W KANWUIAPHBIC SIBICHUS B
MPUPOJIE, STECKTPUICCKUE SIBICHUS B )KUBOU MIPUPOJIE.

Xumusa: IUCKPETHOE CTPOEHHE BEILIECTBA, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BENIECTBA, MOJSPHAS Macca, MOJyYeHHe HAaHOMATEPHAJIOB, TETUIOBHIE
CBOMCTBA TBEPBIX TEII, JKUIKOCTEH U Ta30B, JKUJIKHE KPUCTAIUIBI, SJICKTPUICCKUE
CBOMCTBA  METAJUIOB, OJEKTPOJUTHYECKAs]  TUCCOIMAIUS, TajJbBaHHKA,
AIIEKTPOHHAS MUKPOCKOTIHS.

T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbL, OApOMETP, TEPMOMETD.

Texnonozua: npeoOpa3zoBaHKE IBMKEHUH C MCMIOIB30BAHNEM MEXaHU3MOB,
Y4ET CYXOro M IKHMJAKOIO TPEHHS B TCXHUKE, CTATHYECKHE KOHCTPYKLHMH
(KpOHLUTEHH, PEIIETIAThIC KOHCTPYKLIMH), UCIIOIb30BAHUE 3aKOHOB COXPAHCHHUSI
MEXaHUKH B TEXHUKE (THPOCKOI, BOJOMET M JIPYTHE), NBUTATEIh BHYTPEHHETO
cropaHusi, TlapoBas TypOuHA, OBITOBOM XOJOIWIBHUK, KOHIHUIIHOHED,
TEXHOJIOTUM TIONYYCHHUS] COBPEMEHHBIX MAaTEpPHAJIOB, B TOM  YHCIIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, dJICKTPOCTATHUCCKAS 3aINTa, 3a3EMJICHUE
ANEKTPONIPUOOPOB, Ta30pa3psAAHBIC JaMIIBI, IOJIYIPOBOJHUKOBBIC MPHOOPHI,
raJibBaHUKA.

11 KUIACC

Pa3znen 4. DaekrpoauHaMuKa.
Tema 4. Maznummnoe noue.



B3aumoseiicTBUE TOCTOSHHBIX MAarHUTOB M MPOBOJHHUKOB C TOKOM.
MarautHoe nosne. Bekrtop marHuTHOW MHAYKUMH. [IpuHumn cynepno3unuu
MAarHUTHBIX TTOJeH. JIMHUM MarHUTHOW UHIYKIWH.

MarnuTtHOe 10j1€ TPOBOJIHUKA C TOKOM (IMPSIMOT0 MPOBOJIHUKA, KATYIIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cunia Amniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna JlopeHila, €€ HampaBlI€HHE M MOJIYyJdb. [[BH>KeHHE 3apsKEHHOU
YJaCTHIIBI B OJHOPOTHOM MarHuTHoM moJje. Pabota cuel Jlopenna.

MarunutHoe 1nose B BeuiecTBe. @eppoMarHeTUKH, rnapa- U JUaMarHeTHKU.

TexHuueckne yCTpOMCTBA M TEXHOJOTUYECKHUE MPOUECCHl: NPUMEHEHHUE

MMOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TeCTEP-MYyJIbTUMETD,
AIEKTPOABUTATETDL SIKOOH, YCKOPHUTEIH dJIEMEHTaPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna nuHWNA HMHAYKOMA  MarHUTHOTO MOJS  [OJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MAarHUTOB.

KaprtuHa 1muHMEA MarHUTHOW MHAYKIWU TIOJAS JUIMHHOTO IPSIMOrO
MIPOBOJAHUKA Y 3AMKHYTOTO KOJIbIIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumoperncTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaGnronenue nBmkeHus mydka SJIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTOAJIEKTPHUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanne cBOMCTB (eppOMArHETHKOB.

UccnenoBanue AerCTBUS NOCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenne 3aBUCUMOCTU CUIIBI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMK Ha OCHOBE U3MEPEHUS CUIIBI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYUs.

SIBrieHME DNEKTPOMArHUTHOW HWHAYKOHMHU. [lOTOK BEkTOpa MarHUTHOU
uaaykiuu. JJC uHayKnuu. 3aKoH AI€KTpOMarHuTHOM uHaykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku yko.

OJ1C mHAyKIMKM B IPOBOJHMKE, JBHKYILEMCSI B OTHOPOAHOM MAarHUTHOM
T0JIE.

IIpaBuiio Jlenna.

NupyktuBHOCTh. Karyiika MHAYKTMBHOCTH B LENU IOCTOSHHOTO TOKA.
SIBnenne camonnaykunu. 91C caMOMHAYKIUN.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMATHUTHOE TOJIE.

TexHHYeCcKne yCTPOMCTBA U TEXHOJIOTHYECKHE MPOLECCHl: NMHAYKIIMOHHAS
M€4b, COJICHOWJ, 3alATA OT 3JICKTPU3ALUHUMU TEJN NPU JABUKEHUA B MAarHUTHOM
osie 3eMIIH.

Jlemoncmpayuu.

HaOnronenue siBeHus 3JIEKTPOMArHUTHON UHYKIIUH.

Nccnenosanne 3aBucumoct DJIC MHIYKIIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOT'O MOTOKA.

IIpaBuiio Jlenna.

[Tanenrie MmarauTa B aqTtOMUHUEBOU (MEIHOI) TpyOe.

SIBrIeHME CAaMOVHIYKIIUH.



UccnenoBanune 3aBucumoct IJIC caMOMHIYKIUHA OT CKOPOCTH U3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue MHIYKIMU BUXPEBOIO MArHUTHOTO TOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIHUH.

COopka MoJ1enu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pasnen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonnyeckue konebanus. Knnemaruueckoe u JUHAMUYECKOE OTTMCAHUE.
DHepreTuyeckoe OmnucaHue (3aKOH COXPAHEHUS MEXAHUYECKOM SHEpPrum).
BbIBOT IWHAMHUYECKOTO OMHUCAHMS TapMOHUYECKMX KOJIEOAaHWW W3 HX
ASHEPreTUYECKOr0 U KNHEMATUYECKOTO OMHUCAHUSI.

Awmrutyna u dasza konebanuii. CBsi3b aMIUTUTY bl KOJIEOAHUN UCXOTHOMN
BEITMYMHBI C aMILTUTYIaMH KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u wactora konebanuit. [leproa mManbix CBOOOMHBIX KOJIEOAHMIA
MareMaTthyeckoro masTHuka. [lepmom cBOOOAHBIX KoJeOaHW TPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxarommx KoneOaHuWsX. BbIHYXIeHHBIE KOJIeOaHUS.
Pe3onanc. Pe3onancHasi kpuBas. BiusiHue 3aTyxaHusi Ha BHUJ PE30HAHCHOU
KpUBOIl. ABTOKOJI€OaHUS.

TexHu4eckne yYCTPOMCTBA M TEXHOJIOTHUYECKHE MPOLIECCHI: METPOHOM,
9achl, Kauelu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHSI.

HaGnronenne HE3aBHCUMOCTH MEPUOIa MAJIBIX KOJIeOaHWH Tpy3a HA HUTH
OT aAMIUTUTYIbI.

UccnenoBanne 3aTyxamomux KojeOaHWM W 3aBUCUMOCTH MEPHOJIA
CBOOO/IHBIX KOJIEOAHU OT COMPOTUBIICHUS.

UccnenoBanne konebaHuid Tpy3a Ha MACCUBHOM TMPYXKUHE C IENbIO
(dhopMupoBaHUs MPEACTABICHUI 00 UACATPHON MOJACIN MPYKUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUS SHEPIUU IIPU KOJIEOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIEHHBIX KOJTCOAHHI.

Habnronenue pezoHanca.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot, npAKMUKyMm.

N3mepenne nepruoaa cBOOOAHBIX KOJEOAHHM HHUTSHOTO M MPYXKUHHOTO
MasITHUKOB.

N3ydenne 3akOHOB JABWIKEHMSI Tella B XOJE€ KOJIEOAHWN Ha ympyrom
MO/IBECE.

N3ydenne ABUXKEHUSI HUTSHOIO MAasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B NIPY>KUHHOM MasiTHUKE.

UccnenoBanuie yObIBaHUS aMILTUTYbI 3aTyXaOLIUX KOJIECOaHUH.

HccnenoBanre BIHYXIEHHBIX KOJIEOaHU.

Tema 2. dnekmpomacHumuuple KOneOAHUA.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uJealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBA3b aMILTUTYIbI
3apsa KOHAEHCATOpa ¢ aMIUTMTYI0M CHIIbI TOKa B KOJIE0AaTEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UEATLHOM KoJieO0aTeTbHOM KOHTYpE.

3aTyxaroume 3JIEKTPOMArHUTHBIE KOJieOaHus. BrinyxaeHHbIe
AIIEKTPOMATrHUTHBIE KOJICOAHNS.



[TepemenHbli TOK. MOIIHOCTH MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JCUCTBYIOIIEE 3HAYEHWE CUJIbI TOKA M HAMPSDHKEHUS MPU pa3iudHou (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CunycounanbHbld IEPEMEHHBINA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHAYKTUBHOCTHU B LIENIM CHHYCOUJAIBHOIO IEPEMEHHOIO TOKa. P€30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Uneansubiii Tpanchopmarop. [IponsBoacTBo, mepenaya U moTpeOieHue
AIEKTPUYECKOUN IHEPTUU.

DKOJIOTUYECKHE PUCKU TPHU MPOU3BOACTBE 3eKTpodHepruu. Kynbrypa
HCIOJIB30BAHUS 3JIEKTPOIHEPTUU B ITIOBCEAHEBHOM KU3HMU.

TexHUYeCKHe YCTPOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JIEKTPUUECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JJUHHUU JIEKTPOIIEpeaay.

Jemoncmpayuu.

CBOOO/IHBIE DIIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHWW OT HHAYKTHBHOCTH U
€MKOCTH KOHTYpA.

OcruiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIeOaHUIA.

Moaenb 3eKTpOMarHuTHOrO T€HEepaTopa.

BriHyXIeHHBIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pe3ucTop, kaTynika HHIYKTUBHOCTA U KOHJIEHCATOP B LENH MIEPEMEHHOTO
TOKA.

Pe3oHanc npu mnocnegoBaTeIbHOM COEOUHEHUM PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

VY eTpoiicTBO M IPUHIIKI ISHCTBUS TpaHChopmaTopa.

Mojenb TUHUY 3JIEKTPONEPENAYU.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

Nzyuenue Tparncdopmaropa.

HccnenoBanne nepeMEHHOr0 TOKA 4epe3 MOCIEA0BATENBLHO COCINHEHHBIE
KOHJEHCATOpP, KaTyUIKy U PE3UCTOP.

HaGnronenue 35meKTpoMarHiTHOTO pe30HAaHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUmMHbLE 60JIHBL.

MexaHnuyeckue BOJHBI, YCIOBHUS WX pacnpoctpaHeHus. l[lomepeunsie u
MPOJOJIbHBIE BOJIHBL. lleproa, CKOpPOCTh pacnpOCTpaHEHUs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHWYECKUX BOJH: OTPa)XE€HUE, MpeIoOMIIeHHE, UHTEepDEpEeHIIUS U
IUppaKIys.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[ITlymoBO€ 3arpsi3sHEHHUE OKPYKAIOIIEH CPEBI.

DIJIEKTPOMATHUTHBIE BOJIHBL. Y CJIOBHUSI M3IYYEHHS] SJIEKTPOMATHUTHBIX
BOJIH. B3auMHasi opueHTanys BEKTOPOB B JICKTPOMAarHUTHOM BOJIHE.

CBoiCcTBa  JJIEKTPOMArHUTHBIX  BOJIH:  OTPAXEHHE, MPEIOMIICHHUE,
noJisipu3alus, HHTeppepeHuns u qudpaxius.

[IIxana 3MeKTPOMarHuTHBIX BOJIH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAeHus. Pagnonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEbI.

TexHUYecKne yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, pajiap, paauonpuéMHHK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-
M€4Yb, YIBTPA3BYKOBAS JUATHOCTUKA B TEXHUKE U MEJUIINHE.

Jlemoncmpayuu.



OObpazoBaHue ¥ pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromeecs Te10 Kak HICTOUHUK 3BYKa.

3aBHCUMOCTb JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue oTpaskeHus: U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

AKYyCTHYECKHI PE3OHAHC.

CBolicTBa yJabTpa3ByKa U €ro MIPUMEHEHNE.

Habmoienue cBSi3U IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJIeOaHUM.

HUccnenoBaHnne  CBOWCTB ~ DJEKTPOMArHUTHBIX  BOJIH:  OTPaKCHUE,
MpesIoMJICHUE, MOSpU3anus, Tudpakius, UHTephepeHITH.

Oo6nHapyxeHue nHHPaAKPaCHOTO U YIAbTPAhUOIETOBOTO U3ITYYCHHIM.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHEHOE pacpoCTPaHEHHE CBETA B OTHOPOAHOM cpene. JIyd cBera.
To4euyHBIN UCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHune n3o00paxkeHuil B
wiockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIEHUS CBeTa. AOCONIOTHBIN
nokasareyib  npenoMieHus. OTHOCHUTENbHBIA TOKa3aTeilb  IPEIOMIICHUS.
[IoCTOSIHCTBO 4YacTOTBI CBETAa M COOTHOUIEHWE JJIMH BOJIH IpPH MEpPexoje
MOHOXPOMAaTHYECKOr0 CBETA Yepe3 IPAHMILY pa3jena IByX ONTHUYECKHUX CPEI.

Xon nyueit B mpusme. [ucnepcus cBera. CioxkHBIN cocTaB 0€I0ro cBeTa.
LBer.

[TomHOe BHyTpeHHEE oTpakeHue. [IpeeTbHbIN yro MoJIHOro BHyTPEHHETO
OTpaXKEHUS.

Cobupatomie u pacceuBaromue JHH3BL. ToHkas muH3a. DoKycHOe
paccTosiHUE W ONTHYECKas Cuia TOHKOM JHMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKOU c(epruuecKor JUH3BI OT €€ Te€OMETPUU U OTHOCUTEIHHOTO
MOKa3aTesis MPEJIOMIICHUS.

@opMyJia TOHKOU JIMH3BL. Y BEIMYECHHUE, 1ABAEMOE JIMH30M.

Xox s1y4a, OpOLIEAIIEro JUH3Y MO MPOU3BOJBHBIM YIJIOM K €€ IJIaBHON
ontuueckod ocu. [locTtpoeHne u300pakKeHUH TOYKM W OTpe3Ka MNpsSMON B
coOMparolMX 1 paCCEUBAIOIINX JIUH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaronias cnocoOHOCTh. I'11a3 Kak ontuyeckast
cUCTEMA.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcnoBus HaOMOAEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEpP(EpEHLIMOHHON
KApTUHE OT JIByX KOIE€pPEHTHBIX HWCTOYHHMKOB. [IpuMepnl KiacCUYecKux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus ceerta. [udpaxuuonnas pemérka. YclioBue HaOMOACHUS
[JIaBHBIX MAKCMMyMOB TMpU MaJ€HHMH MOHOXPOMATHYECKOTO0 CBE€Ta Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuzanus ceera.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIYIIA,
nepuckon, (oToanmnapar, MUKPOCKOI, TPOECKIIUOHHBIN aIapaT, IPOCBETIECHUE
OINITUKH, BOJIOKOHHAS ONITUKA, TU(PpaKkIMOHHAs peréTKa.

Jlemoncmpayuu.



3aKOHBI OTPaYKEHHUSI CBETA.

HccnenoBanue NpeaoMIICHHsI CBETA.

HabmroieHue noaHoro BHyTPEHHEro oTpakeHus. Mojienb CcBeToBo1a.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4epe3 IUIOCKONAPAIENbHYIO
IJIACTUHY U MIPU3MY.

UccnenoBannie CBOMCTB N300paKEHUM B JIMH3aX.

Mopenu MUKpPOCKOIIa, TEJIECKOMaA.

Hab6nronenue natepdepeninm cpera.

Habmoienue 1BETOB TOHKUX TIEHOK.

Hab6mronenue nudpaximu crera.

N3yuenune audpakiinoOHHON pEIETKY.

HabGnronenue nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Habmroienue nosisipusanuu cBera.

[IpuMeHeHue MONSPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAIPSIKEHUU.

Yuenuueckuit 3xcnepumenm, nadopamopnsvie padomot, nPAKMUKyM.

W3mepenne nokasarens NpeJoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHMSI OT BellecTBa (Ha
MIpUMepe KUJIKUX JIUH3).

H3mepenne pOKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tomyuenue n300pa’keHrs B CHCTEME U3 TUIOCKOIO 3€pKaja U JUH3bI.

[TomyueHnue n300pakeHusl B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U MTOSIPU3AIUN CBETA.

N3yuenune nossipu3alMd  CBETa, OTPAXKEHHOIO OT  IOBEPXHOCTH
JIUDJIEKTPHUKA.

N3ydenne nutepdepeHuu 1a3epHOro U3IyYeHUs Ha ABYX MIEX.

Habmronenune nucnepcun.

Habmonenue u ucciaenoBanue nu(pakiinoHHOTO CIIEKTpa.

HN3mepenune 1rHbI CBETOBOUM BOJIHBI.

[lomyyenue  cmekTpa  M3JAy4Y€HHs  CBETOAMOJA  [PU  HOMOLIU
TG PaKIIMOHHON PEIETKH.

Pa3nen 6. OCHOBBI ClIeNHAJTBLHON TEOPUH OTHOCUTEIHHOCTH.

['pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MmexaHwku. [loctynarsl
CHeualbHOU TEOPHUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON uHTepBai. IIpeoOpazoBanus JlopeHua.
VYcnoue npuurMHHOCTH. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMelJICHUE
BPEMEHU U COKpPAILEHHUE JIJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3p Macchl C DJHEPrMEd W MMITYJIbCOM PENSATUBUCTCKOM YaCTHIIBL.
DHEPrus MmoKosl.

TexHHuecKre yCTpOMCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIIy THUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

Y4yeHnueckui 3KCIIEpUMEHT, J1a00pATOPHbIE PAOOTHI, MPAKTHKYM.

OnpeneneHue UMIyJIbCa M DSHEPTrUU  PEISITUBUCTCKUX dacTull (110
(doTorpadgusiM TPEKOB 3apSKEHHBIX YACTUL B MATHUTHOM IOJIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaaphno-601ano060ii Oyaausm.

PaBHOBecHOE TeIIOBOE U3NTyYeHUE (M3TydeHue aOCOMIOTHO YEPHOTO TeNa).
3akoH cMeuleHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsl U UMITYJIbC (POTOHA.



dorordpdext. OnbiTel A. I'. Ctonerosa. 3akoHsl hoTodPdexra. YpaBHEeHHE
Ovinmreina 1g pororddexra. «KpacHas rpanuia» Gororddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIOMIAIONIYI0O ¥ a0CONIOTHO OTpaxkaroiryto mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BonnHoBbIe cBoicTBa yactull. Bosusl ne bponns. /lnvnna BoaHbl ne bpoins
U pa3Mephl 00JacTH JIOKAJTW3AIMK JABWXKYIIEHCS 4YacTuiel. KopryckymsipHO-
BOJTHOBOU Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIAX.

Crnemnduka nzmepenuit B MUKpoMupe. COOTHOIICHUS HEOTPeIeIEHHOCTEH
I'eiizenbepra.

TexHuyeckre yCTpOWCTBAa U TEXHOJOTMYECKHE MPOILIECCHI: CIEKTPOMETP,
dboTodneMeHT, (POTOAATUMK, TYHHEIbHBI MHUKPOCKOI, COJHEYHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeTHETO (HoTodddekTa.

UccnenoBanre 3aBUCMMOCTH CONPOTUBICHUS] TOJYNPOBOAHUKOB OT
OCBEILICHHOCTH.

Ceeroauo.

Conuneunas Oartapes.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie pabomuol, nPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe HccienoBanus hororddexra.

UccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. Dusuka amoma.

OnbITEI O HCCIENOBAHUIO CTpOeHUs atroma. [lmanerapHas Mojens aToma
Pesepdopna.

[Toctynatel bopa. M3nyueHne u morjiomeHue (pOTOHOB MPH NEPEXOAE
aToMa C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOH.

Buapi ciektpoB. CrieKTp ypOBHEH 3HEPTUM aTOMA BOJAOPO/A.

CroHTaHHOE U BBIHYKIEHHOE U3JIyyeHue cBeTa. Jlasep.

TexHU4eCcKne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEYaThIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHULL.

Onpenenenue JUIMHBI BOJIHBI J1a3€PHOT0 U3TyUYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

HaOnronenue nuHeRyaToro cnekTpa.

HccnenoBanre CHEKTpa Ppa3peKeHHOIO0 aTOMApHOIO  BOAOPOJA H
U3MepeHue nocTostHHo Punbepra.

Tema 3. Qu3uka amomHo20 A0pPa u INEMEHMAPHBIX YACHUY,

Hyxnonnas mozaens sigpa I'eitzenOepra—lBanenko. 3apsy siapa. MaccoBoe
quCio sapa. M30Tomnsl.

PannoaktuBHOCTE. Anb(a-pacnaa. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usimyyeHue.

3aKOH paJMOAaKTUBHOrO pacmaja. PaanoakTUBHBIE H30TONBI B MPUPOJIE.
CBoiiCTBa MOHU3BUPYIOIIETO U3JIyYeHUs. BinsiHue painioakTUBHOCTH HA >KUBBIC
opranu3Msbl. EcrecTBeHHbIN (POH n3iydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHblie cuibl. JledexT maccel sapa.



Snepubie peakiuu. JlemeHue W cuHTE3 sAuep. SAAEpHbIE PEAKTOPHI.
[IpoOnembl yIpaBiIsieMOro TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHSA AEPHON IHEPIETUKMU.

Metonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHbIE B3aUMOACHUCTBUA. DBapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TitooHHas MOJENb apPOHOB.

®dusuka 3a npenenamu CtangapTHo Mojaenu. TEmHas maTepust U TEMHas
JHEprus.

EnuncTBO pmznueckoi KapTUHBI MUDA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHL: HTO3UMETD,
Kamepa BuiibcoHa, siiepHbIN peakTop, TEPMOSIEPHBIN peakTop, aToMHast boM0a,
MarHUTHO-PE30HAHCHAs TOMOTrpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKMUKYM.

HccnenoBanne TpeKoB 4acTuIl (110 TOTOBBIM (hoTorpadusim).

UccnenoBanne paaunoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JO3UMETPA.

N3ydenue nornomieHus: 0€Ta-4yacTUll aTlOMUHUAEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTUS acTpoHOMUH. [IpUKIagHOE W MHUPOBO33PEHUECKOE
3HAUYE€HWE AacTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (M3UKU IJIs1 OOBSICHEHUS
MPUPOJIbl KOCMUYECKUX OOBEKTOB.

Metoasl actpoHOMUYECKUX wHccienoBaHuil. COBpeMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAANOTEIIECKOIIBI, BHEATMOC(EPHAS ACTPOHOMMUS.

Bun 3Bé3gnoro Heda. Co3Be3nus, sipkue 3BE3BI, MJIAHETHI, UX BUIUMOE
JIBHKEHUE.

ConHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CosHIla U 3BE3.

3BE311bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[lnarpamma «CeKTpaabHbIN KJIacc
— CBETUMOCTb». 3BE3/IbI IJ1aBHOW MOCJIEI0BATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISI 3BE3] TJIABHOM MOCJIEA0BATEIbHOCTU. BHyTpeHHEE CTpoeHHe
3BE€311. COBpeMEHHbIE TPEACTABICHUS O TPOUCXOKIECHUN U 3BOToNMU COMHIA U
3BE3]1. DTalbl )KU3HU 3BE3/.

Mneunsiii [yt — Hama I'anaktuka. [lonoxxenune u aBuxenue ConHLA B
lNanakTtuke. Tunel ranakTuk. PaguoranakTuky v KBa3apbl. YUEpHBIE IBIPHI B sIpax
TajaKkTHUK.

Bcenennad. Pacmupenue Bceenennoil. 3akon Xa00na. Pas0eranue
ranakTuk. Teopus bonbmoro B3peiBa. PenukroBoe n3nydeHue.

MaciraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaOnronenus 38€31H0r0 HeOa HEBOOPYKEHHBIM I1a30M C UCIIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUN JUIsi  ONpPEACNICHUS TOJOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3/11si CeBEpHOro MOTyIIapus U
SPKHE 3BE3/IBL.

HaOnronenuss B Teneckon JlyHbI, MiaHeT, TyYMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Du3n4ecKuil NPaKTUKYM.

CnocoObl  u3MepeHust (QU3NYECKUX BEJIMYMH C  HMCHOJIb30BAaHUEM
AQHAJIOTOBBIX W LHU(PPOBBIX HM3MEPUTEIBHBIX MTPUOOPOB U KOMIIBIOTEPHBIX
JTATYUKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHU I
¢bm3naeckux BenmuunH. OTieHKa TPaHUI] TOTPEITHOCTEH.



IIpoBeneHne KOCBEHHBIX UW3MEPEHHM, WCCIEAOBAaHUM 3aBUCUMOCTEMN
(bU3MYEeCKUX BETUYHMH, MPOBEpKa MPEIOKEHHBIX TUIMOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTHYECKUX paslieax «YUYEHUYECKUN OSKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O6o01maromiee NOBTOPEHUE.

O06o001mIeHne 1 cucTeMaTu3aIus Cofep>KaHus pa3aesioB Kypca «MexaHukay,
«Monexkynsipaast ~ ¢u3MKa W TEPMOJWHAMUKAY,  «DIEKTPOJIHMHAMHUKAY,
«Konebanuss u BOJHBD, «OCHOBBI CIEIHAIBHOW TEOPUU OTHOCHUTEIBHOCTHY,
«KBanToBas pusnkay, « I1€MEHTHI ACTPOHOMUHU U ACTPOPHUIUKI.

Ponpr ¢u3ukm M acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIIMAJIbHOW M JTUYECKOW cdepax IesTEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3UKM U aCTPOHOMHHM B COBPEMEHHON HAy4YHOW KapTUHE MHpa, 3HAYCHHE
OMUCATEIbHOM, CUCTEMATH3UPYIOLIEH, OOBSICHUTEIbHOW W MPOTHOCTUYECKOM
byHkmii GU3nYecKoil Teopuu, poiib (HU3MIECKOW Teopuu B (HOpMUPOBAHHUU
MPEACTABICHUA O (PU3NUECKONW KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHBI
MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUNA O
IIPUPOJE.

MesknpeaMeTHbIE CBSI3H.

Wzydyenne kypca ¢usuku yrayOnéuHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCA C YYETOM COAECPKATEIBbHBIX MEXKIPEIMETHBIX CBS3EH C
KypcaMu MaTE€MaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

MeswcnpeOmemnovie nouamus, C6A3AHHbBIE C U3YUEHUEM MEMO008
HAy4YHO20 NO3HaHuUA: SBICHUE, Hay4yHbIH (akT, THUMNOTEe3a, (¢uU3NYEcKas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOIIJCHUE, OJKCIEPUMEHT, MOAECIUPOBAHUE,
MOJIEb, HM3MEpPEHHE, MOTPEIIHOCTH HU3MEPEHUN, U3MEPUTENIbHBbIE MPUOOPHI,
nudpoBas madbopaTopusi.

Mamemamuka: pelieHWE CHCTEMBI YPABHEHUU. TpPUTOHOMETpUYECKHE
GbyHKIHAN: CHHYC, KOCHUHYC, TaHI'EHC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUYECKOE TOKIAECTBO. BEKTOPHI M MX MPOECKIHUU HA OCU KOOPJIAWHAT,
CloXeHue BeKTOpoB. [Ipom3BogHbie d3reMeHTapHBIX (yHKIUNA. [Ipu3Haku
OI00MS TPEYTOIHFHUKOB, OIPEIeNICHNE TUIOIAIA TUIOCKUX (GUTYp U 00BhEMA TeT.

buonozus: >nekTpuyeckue SIBICHUS B JKUBOW TMPUPOJE, KoJeOaTeIbHBIC
JIBIKCHUS B JKUBOW MPUPOJE, SKOJOTHMUECKHWE PUCKUA MpPHU IPOU3BOJICTBE
ANEKTPOIHEPTUM, JJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH  Cpelbl,
YAbTPA3BYKOBAsl JMArHOCTUKAa B MEIMIMHE, ONTHUYECKHUE SIBICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPyKTypa
TBEPIBIX TEN, MEXaHU3Mbl OOpa3OBaHUs KPUCTAUIMYECKOW  PEIIETKH,
CIEKTPAJIbHBIA aHAJIN3.

T'eocpachua: marnuTHblE TIONMIOCA 3€MJIM, 3aJI€KUM MATHUTHBIX PYI,
(hoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: NPUMEHEHHE TNOCTOSHHBIX MAarHUTOB, JJIEKTPOMATrHUTOB,
ANEKTpoABUTraTeNb IKOOU, reHepaTop NEPEMEHHOT0 TOKA, MHAYKIIMOHHAS TIEeYb,
JUHAW  DJIEKTPONEpPENad,  dJJEKTPOJABUIaTeNb, panap, pPaguoONpUEMHUK,
TEJIEBU30p, aHTeHHA, TenepoH, CBY-meub, ynpTpa3ByKoBas IMAarHOCTHKA B
TEXHUKE, MPOEKIIMOHHBIM amnmnapaT, BOJOKOHHAsl ONTHKA, COJIHEUHasl OaTapes,
CITyTHUKOBBIE MTPUEMHUKH, SIAECPHAS YHEPreTUKA U SKOJIOTUYECKHUE ACTIEKTHI €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHUA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEJIHET'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUSA YyueOHoro mnpeamera «Duzmkar
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOy4Yarouuxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEH TO3UIIUEH JHUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMI, MO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAaJULIUOHHBIM LIEHHOCTSM POCCHUKCKOro 0OIlecTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JACSITEIBHOCTH B IMPOIECCE
peanu3alii OCHOBHBIX HAaIpPaBICHUN BOCHUTATEIbHOU JEATEIbHOCTU, B TOM
YuCJe B YaCTH:
rPaskIAHCKOr0 BOCTIMTAHUA:

e c(OpMUPOBAHHOCTh TPAKIAHCKOW TIO3UIMU OOYYAIOMIETOCS Kak

AKTUBHOTO U OTBETCTBEHHOI'O 4JIEHA POCCUIICKOTO OOIIECTBa;

e TMPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEUYSCKUX TyMAaHUCTUYECKUX H
JEMOKPATUYECKUX LICHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B  HHTEpecax
IPKJAHCKOIO  O0IIEeCTBa, y4YacTBOBaTh B  CaMOYNPAaBIECHUH B
00pa3oBaTEIbLHON OpraHu3alliy;

e YMEHHE B3aUMOJCICTBOBATH C COLUMUAIBHBIMU HMHCTUTyTaMU B
COOTBETCTBHH C X (YHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM IESITEIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUSA:

e CchOPMHUPOBAHHOCTh  POCCHMCKON  TPaXKIAHCKOM  HMJICHTHYHOCTH,
NaTpPUOTU3MA;

e LIEHHOCTHOE OTHOIIEHHE K IOCYIapCTBEHHBIM CUMBOJIAM, TOCTHKEHHSIM
POCCUHCKUX YUEHBIX B 00J1aCTU (PU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CIOCOOHOCTh OLEHUBATH CHUTYallUI0 W IPUHUMATh OCO3HAHHBIE
pelIeHus, OPUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOI'O BKJIAJIa B IOCTPOEHUE YCTOMYMBOIO Oy IyIIETO.

3CTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYas JCTETUKY HAYYHOIrO
TBOPYECTBA, IPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:

e HHTEpPEC K PA3NMYHBIM cepaMm NpodecCHOHATBbHON AESTENbHOCTH, B
TOM YHUCJE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpILATH
OCO3HaHHBIM BbIOOp Oyaymed mnpodeccun W peaqu30BHIBATH
COOCTBEHHBIE KU3HEHHbIE TUIAHbL;

e TOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHUIO U CaMOOOPA30BaHUIO B
005acTi (PU3HKU HA IPOTSKEHNUU BCEH KU3HMU.

IKOJIOTMYECKOr0 BOCIIUTAHMSA

e c(hopMUPOBAHHOCTH IKOJIOTMYECKOU KYJbTYPBI, OCO3HAHHE
100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPodIieM;

e IUIAHUPOBAHUE W OCYILECTBICHHUE JICWCTBUI B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJEeH YyCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;



paCIIMpPEHHE OIbITa ACATEIBHOCTH SKOJOTUYECKON HANPaBIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3NIECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTH HAy4YHOU JIE€STEIbHOCTH, TOTOBHOCTh B MPOLIECCE
U3y4deHUs: QU3HKU OCYIIECTBIATh MPOEKTHYIO W HMCCIIEIOBATEIHCKYIO
JEATENbHOCTh UHUBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbI€e el CTBUS
Ba3oBble Jijornueckue AeiicTBUA:

CaMOCTOATENbHO (HOPMYIHMPOBaTh W aAKTyaJU3UpPOBATH MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIPENENIATh LUEIU ASATEAbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUUA UX
JIOCTUKEHUS,

BBIABIIATH 3aKOHOMEPHOCTU U MPOTHUBOPEYUS B PACCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTpiBaTh IUTAH pEIICHHWs TPoOJeMbI C YYETOM aHaM3a
MMEIOLINUXCSA MaTepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIILHOCTb, OLIEHUBAaThb COOTBETCTBUE
pE3yJIbTATOB LIEJSIM, OLICHUBATH PUCKU MTOCIEICTBUN JIESITEIbHOCTH;
KOOPJAWUHUPOBaTh U BBINOJHATH PabOTy B YCIOBUSIX PEATBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOICUCTBUS;

Pa3BUBATH KPEATUBHOE MBIIIJIEHUE TPU PEILICHUH KMU3HEHHBIX POOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eCTBUA.

BJIAJECTh HAYYHOM TEPMHUHOJIOTMEH, KIIOYEBBIMH MOHATUAMH U
MeTOoJaMH (PU3NYECKON HAYKU;

BJIAJECTh HABBIKAMH  Y4YEOHO-HCCIEAOBATEIbCKOM M IPOEKTHOU
JEeSITEeIbHOCTH B 001acTh (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHHs 3a7ad (pU3M4ecKoro
coJiepKaHusl, IPUMEHEHHUIO Pa3IN4YHbIX METOJIOB IO3HAHUS;

BJIAJECTh BUAAMH JIE€ATEIBHOCTH MO IOJYYEHUIO HOBOIO 3HAHHUSA, €ro
UHTEPIpETalny, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYalHsIX, B TOM YUCJE MPU CO3JaHUU YUEOHBIX IPOEKTOB B
obnactu Hu3HKY;

BBISIBJISITh IPUYUHHO-CJIEICTBEHHBIE CBA3U U aKTYaJIM3UPOBATh 3a/1a4y,
BBIBUTaTh THUNOTE3Y €€ pelIeHUs, HAXOAWTh apryMEHThl I
JIOKa3aTeJbCTBA CBOUX YTBEPKIACHUH, 3a7]aBaTh IapaMeTPbl U KPUTEPHUHU
pelIeHus;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJAE pEUICHUS 3aJadyd pe3yJIbTaThbl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHNE
B HOBBIX YCJIOBHSIX;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3a/a4yd B 0Opa30BaTEIbHOU
NEeATENBHOCTH, B TOM YHCIIE TPU U3YUEHUH (PU3UKHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;
yMETh NEPEHOCUTh 3HAaHMS MO (U3MKE B MPAKTUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTel;



BBIJIBUTaTh HOBBIE WJIEH, MpejlaraTb OPUTMHAIBHBIE MOAXOIbl M
pelieHus;
CTaBUTh MPOOJEMBI U 3a/aud, JOIMYCKAIOIIHE allbTe€PHATUBHBIE
pelieHus.

Pabora ¢ undgopmanmeii:

BJIAJICTh HABBIKAMH TMOTyYeHUSI HHPOpMauu (U3NIECKOTO COACPKAHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTH IMOUCK,
aHaJIN3, CUCTEMATH3aIlMI0 U UHTEPIPETANIO HHHOPMAIINHN Pa3INYHBIX
BUJIOB U )OPM TIPEJICTABICHHUS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh CPeACcTBa HMH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PENICHUU KOTHUTUBHBIX, KOMMYHUKATHUBHBIX H
OpraHU3alMOHHBIX 3a/ad C COOJI0JIeHHEeM TPeOOBAHMI SPTOHOMUKH,
TEXHUKUA O€30MacHOCTH, THTHMEHBI, PECYypCOCOEpeKEHNs, MPABOBBIX H
ATUYECKUX HOPM, HOPM UH(GOPMAITMOHHOW O€30TIaCHOCTH;

CO371aBaTh TEKCTHI (DU3UYECKOTO COACPKAHUS B PA3IMYHBIX (hopmaTax ¢
y4€TOM Ha3zHa4YeHUs MHPOpPMAlUU M I1EJIEBON ayJAUTOPUH, BHIOWpAs
ONTHUMAJIBHYIO (JOPMY TPEJICTABIICHUS U BU3YAJTU3AIIHH.

KoMMyHHKaTHBHBIEC YHHBeEpPCaJIbHbIe Y4eOHbIe 1eHCTBHSA:

OCYHIECTBIIATh OOIIEHHME Ha Ypokax (HU3MKM U BO BHEYPOUHOU
NESATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalllii M CMAT4aTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIB30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh M  HMCIHOJIb30BaThb  IPEUMYyIIECTBA  KOMAaHJIHOH U
UHIMBHUIYaIbHON pabOTHI;

BbIOMpaTh TEMAaTUKY M METOJbI COBMECTHBIX JEUCTBUN C YUETOM OOIINX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOI0 YIEHA KOJIJIEKTUBA;

OPUHUMATh LETM COBMECTHOM JE€ATENbHOCTH, OPraHHU30BBIBaTh U
KOOPAMHUPOBATh ACUCTBHUS MO €€ AOCTH)KEHHUIO: COCTABJIATH IUIAH
NEUCTBUM, pPACHOpedcssiTb POJA C YYETOM MHEHUH YYacCTHHKOB,
00CyX/1aTh pe3yJabTaThl COBMECTHOM paOOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJA M KAXKJIOI'O y4aCTHUKA KOMaH/bI B
o01IuMii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OLUEHUBATh WJEU C IO3HLIMH HOBU3HBI,
OpUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATETUYECKOE NMOBEICHHUE B PA3JIMYHBIX
CUTyallUsiX, MpOSBIATH TBOPYECTBO U  BOOOpaKeHHe, ObITh
WHULMATUBHBIM.

PerJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH
CaMoopraHu3aunﬂ:

CaMOCTOSITEJIBHO OCYILECTBIISITh IIO3HABATENIBHYIO JIEATENIBHOCTh B
obnact (GUBUKKM U aCTPOHOMUU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmyIHpoBaTH COOCTBEHHBIE 3a/1a4K;

CaMOCTOATENIbHO  COCTaBJATh  IUIAH  PEIICHHs]  Pacy€THbIX U
KAueCTBEHHBIX 3aja4, IUIaH BBIMOJHEHUS MPAKTUYECKOU paboThl C
Y4ETOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IPEANIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIIUsIM;



paciMpsTh paMKH Y4yeOHOro TmpeaMeTra Ha OCHOBE  JIMYHBIX
MIPEAIIOYTECHNM;

JienaTh OCO3HAHHBIM BBIOOpP, apTyMEHTHUPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATH TPHUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSIBICHUIO AIPYIUIIMN B 00JIacTH
(GU3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHbB.

CﬁMOKOHTpOJ’Ib, AMOIMOHAJIbHBbINA HHTEJLJIEKT:

JlaBaThb OLICHKY HOBBIM CHUTYyalMsM, BHOCHTb KOPPEKTHBBI B
JEeSITEIIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEIISM;

BIIQJIETh HAaBBIKAMH II03HABAaTEIbHOW pe(IeKCHH KaK OCO3HaHHS
COBEPIIAEMBIX JCUCTBUUA U MBICIUTEIIBHBIX IMPOIECCOB, UX PE3YJIHTATOB
1 OCHOBaHUI;

UCIIOIb30BaTh NPUEMBI pedICKCHH IS OILCHKH CHUTYyalluH, BBIOOpA
BEPHOI'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh PELICHUS MO HUX
CHIDKCHUIO;

IIPUHUMATh MOTHUBBI U apryMEHTBI JPYTUMX MPU AHAJIW3E PE3YyJIbTATOB
JIEATSIILHOCTH;

MIPUHUMATh Ce0s1, TOHUMAas CBOM HEJIOCTAaTKH M JOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U apryMEHTBI JPYTUMX MPU aHAJIU3E PE3YyJIbTATOB
JIEATEIILHOCTH;

MpPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLUIUOKH.

B niporecce qocTHXEHUS TUIHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI 110
bu3uKe I ypOBHS CpemHero oO0mero oOpa3oBaHus y 0OyYaronIuxcs
COBEpIIICHCTBYETCS ~ OMOIMOHAJIBHBIA  HWHTE/UICKT,  IPeIIoJararoiiui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS,  BKJIOYAIOIIET0  CIOCOOHOCTh  INOHMMAaTh  CBOE
SMOLIMOHAIBHOE  COCTOSIHME, BHJETh  HANpaBJICHUS  Pa3BUTHUSA
cOOCTBEHHOW AMOITMOHAIBHOMN c(hephl, OBITh YBEPEHHBIM B Ce0¢€;
CaMOpETYJINPOBAaHUs,  BKIIOYAIOIIETO  CAaMOKOHTPOJb,  YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIEHUE, CIIOCOOHOCTH
aNanTUpPOBaThCA K OMOIMOHAJbHBIM H3MEHEHUSM U MPOSBIATH
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAllMM, BKJIIOYAIOWIEW CTPEMIIEHHE K JOCTHKEHUIO
HEId U YCIeXy, ONTUMHU3M, MHHUIMATUBHOCTh, YMEHHE NEHCTBOBATH,
UCXO/ISl U3 CBOUX BO3MOXHOCTEH;

AMIATUH, BKIIOYAIOIIEH CIOCOOHOCTh IMOHMMATh 3SMOLMOHAIBHOE
COCTOSIHME APYTHX, YYUTHIBaTh €ro MPHU OCYIIECTBICHUH OOIICHHS,
CIIOCOOHOCTB K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOMIMNX CIIOCOOHOCTH BBICTPAanWBAThH
OTHOIICHUS C JPYTHMH JIOJAbMH, 3a00TUTHCS, MPOSABIATH HHTEPEC U
paspeiiatb KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K xoniy oOyuenus B 10 knacce npenIMeTHbIE Pe3yJIbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:



NOHUMAaTh pPOJIb (PU3UKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M OSTUYECKON cdepax IesiTeIbHOCTH
YeJI0BEeKa, POJib M MeCTO (DM3MKH B COBPEMEHHOW HAy4YHOU KapTHUHE
MHUDA, 3HA4YECHUE ONUCATENBHOM, CHUCTEMAaTU3UPYIOLIEH,
O00BSCHUTETHFHON M MPOTHOCTUYECKOW (PYHKITMI (PU3NUECKON TCOPUU —
MEXaHUKHA, MOJEKYISIpHOW (PU3UKKM W  TEPMOJMHAMHKH, POJIb
dbusnueckoil Teopun B (HOPMUPOBAHUH TIPEICTABICHUN O (PU3MUECKON
KapTUHE MUPAa;

paznuyaTh YCJIOBHS TMPUMEHHMOCTH Mojeled (QU3NYeCKuX Tel |
MPOIIECCOB (SBJICHHI): MHEPIHMAIbHAS CHUCTEMa OTCU€Ta, aOCOIOTHO
TBEPJIOE TEJIO, MaTepualbHas TOYKA, PaBHOYCKOPEHHOE JIBHXKEHUE,
CBOOOJHOE TajieHue, aOCOMIOTHO ympyras nedopmarus, aOCOIIOTHO
ynopyroe © aOCOJIOTHO HEYNpyroe CTOJKHOBEHHWS, MOJEIH Tasa,
KUJKOCTH U TBEPAOTO (KPUCTAUIMYECKOIO) Teja, WJealbHbIA Tas3,
TOYEYUHBIN 3apsijl, OJJHOPOIHOE AIEKTPUUECKOE MOJIE;

pasnuyaTh YCIOBUS (TpaHUIIBI, 00JaCTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TOHUMATh BCEOOIUI xapakTep (GyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATH U OOBSICHATH MEXAHUYECKHE MPOILIECChl U SIBJICHUS,
UCIIONB3YsI ~ OCHOBHbIE  TIOJIOKEHHMSI M 3aKOHBl  MEXaHUKHU
(OTHOCHUTENIBHOCTh MEXAHUYECKOI'O JIBHKEHUS, (POPMYJIbI KHHEMATUKH
PaBHOYCKOPEHHOTO ABMKEHUS, MpeoOpazoBanws [ anwies 1ist CKOpOCTH
U TepeMelleHus, 3akoHbl HbIOTOHA, NPUHIMUI OTHOCUTEIHHOCTH
lanunest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCa
U MEXaHUYECKOW OHHEPIrHH, CBsI3b PAOOTHI CHIIBI C HW3MEHEHHEM
MEXaHUYECKOI YHEPIUH, YCIOBUS PABHOBECHUS TBEPAOTO TENA), TPU ITOM
UCIIOJIb30BaTh MAaTeMaTHYECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh
YCIOBUSL TMPUMEHUMOCTH (U3UYECKHX 3aKOHOB: MpPeoOpa3oBaHUI
lanunest, BToporo u TpeTbero 3akoHoB HbI0TOHA, 3aKOHOB COXPaHEHHUS
MMITYJIbCA U MEXAHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TSITOTECHHUS;
aHAIM3UPOBATh U OOBSCHATH TEIUJIOBBIC TIPOLECCHI W SIBJICHUA,
UCINOJIb3ysd OCHOBHbIE mONOkKeHUT MKT u 3aKkOHBI MOJIEKYJISPHOU
GU3NKM W TEPMOJWHAMUKHU (CBSI3b NABIICHHUS HJCATHHOTO Ta3a CoO
CpEIHEW  KHHETUYECKOM DHEpPrueu  TEIUIOBOIO  JBWKECHUA U
KOHIICHTPALIMEN €ro MOJIEKYJ, CBS3b TEMIEpaTypbl BEIIECTBA CO
CpEHEW KWHETUYECKOW SHEPrueil TEIIOBOIO IBHMXKEHHUSI €r0 YacTHII,
CBSI3b JABJICHHSI MJICAIBHOIO ra3a C KOHLEHTpAlUWEeW MOJEKYJ U €ro
TeMIeparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBblii 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXPAHEHHUS SHEPIUU B TEIUIOBBIX MpOIleccax),
Opu OSTOM MCIOJIb30BaTh MATEMaTUYECKOE BBIPaKEHUE 3aKOHOB,
yKa3blBaTh  YCIOBUS MNPUMEHHMOCTH YypaBHeHusi MeHaeneeBa—
Knaneiipona;

aHAJTU3UPOBATH U OOBSICHATH JJIIEKTPUUYECKHUE SIBJICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOEHHUSI ¥ 3aKOHBI AIEKTPOAMHAMUKY (3aKOH COXPAHECHUS
NEKTPUYECKOTO  3apsAna, 3akoH  KylloHa,  ITOTEHIHAIBHOCTH
ANIEKTPOCTATUYECKOTO TOJS, MPUHIMI CYNEPHO3UIIMU SIECKTPUUECKUX
MOJIeH, MIPU 3TOM yKa3biBas yCJIOBHS NMPUMEHUMOCTH 3akoHa KyloHa, a
TaKXe€ MPAKTUYECKU Ba)KHbIE COOTHOILICHMS: 3aKOHBI OMa ISl ydacTka
LENHA W I 3aMKHYTOW DJIEKTPUYECKOW Lenu, 3akoH Jlxoynsa—Jlenua,
npasuia Kupxroda, 3akonsl @apanes A1 31€KTpoaun3a);



OMHCHIBATh (PU3UYECKHE TPOIECCHl U SIBICHUS, UCTOIb3Ys BEIUYHHBIL:
NIEPEMEIICHHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CHCTEMBI TEJ,
CHUJIa, MOMEHT CHUJIbI, IaBJI€HUE, TOTEHIIMAIbHAS SHEPT U, KHHETUYECKAs
DHEPTHs, MEXaHWYECKasi IHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMUTEITHHOE
YCKOpPEHHE, CUJIa TSHKECTH, CUJIa YIPYTOCTH, CHJIA TPEHUS, MOITHOCTD,
DHEPTUsl B3aMMOJICHCTBUS Tena ¢ 3eMJEN BOMM3M €€ MOBEPXHOCTH,
DHEPTUs YIPYro pepopManuud MPYKUHBI, KOJUYECTBO TETUIOTHI,
abcoroTHaAs TeMIiepaTypa Tena, paboTa B TEpMOIUHAMUKE, BHY TPEHHSS
DHEPTUsl WJEaTHLHOTO OJHOATOMHOTO Ta3a, padoTa WACATbHOTO rasa,
OTHOCHUTEJIbHAs BJIAXKHOCTb BO3/1yXa, KHI[ UJIEAIBHOTO TEIIOBOTO
JIBUTATEIsl; DIEKTPHIECKOE I0JIe, HANPSUKEHHOCTH JJICKTPUYECKOTO
MOJIsI, HAMIPSKEHHOCTD TOJISI TOUEUHOTO 3apsi/ia WK 3apsyKEHHOro Iapa
B BAKyyM€ U B JIURJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO OIS,
pPa3HOCTh NOTEHUMANIOB, JJEKTPOABMKYIIAs CHUJa, CHUJAa TOKa,
HaIpsDKEHHE, MOIIHOCTh TOKAa, AJEKTpUYecKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONMPOTUBIICHUE yYacTKa LIEMHU C MOCIEI0BATEIbHBIM U
napauielibHbIM COEJUHEHHEM PE3UCTOPOB, SHEPIUsl AJIEKTPUUYECKOTO
MOJIsl KOHJEHCATOPa;

OOBSCHATh  OCOOCHHOCTH  TPOTEKAHWS  (PU3NUYECKUX  SBICHUU:
MEXaHUYECKOE JIBH)KEHHE, TEIUIOBOE JBM)KEHHE YACTHI[ BEIECTBA,
TEIJIOBOE PaBHOBECHUE, OPOYHOBCKOE NBIKECHHE, T DY3Hsl, UCTIapeHHE,
KUIIEHUEe W  KOHJEHCAllMsi, IUIaBJICHUE W  KpUCTa/UIM3alus,
HaIpPaBJIEHHOCTh TeIIonepeayH, AIEKTpHU3AIUs Ted,
HKBUIMIOTEHIUAIBHOCTh MOBEPXHOCTH 3aPsIKEHHOTO MPOBOHUKA;
IIPOBOJUTH MCCIICIOBAaHUE 3aBUCUMOCTH OHOU (hM3UYECKON BETUIHHBI
OT JPyrol C HCIOJIb30BAaHUEM MPSIMBIX HW3MEPEHUN, MPU HTOM
KOHCTPYUPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJbTAThl MOJYyYEHHOMN
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUAC TpadukoB ¢ yd&ToMm
aOCOJIIOTHBIX  MOTPEIIHOCTe U3MEpEeHWH, JelaTh BBIBOJALI MO
pe3ynbTaTaM HCCIIEJOBAHUS;

IIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYHMH, MPU ITOM
BBIOWPATh ONTUMANILHBIN METOJ U3MEPEHUs, OIIEHUBATh A0COTIOTHBIE U
OTHOCHUTENIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
NPOBOJAUTH  OMBITHI O MPOBEPKE MPEMJIOKEHHOM  THIOTE3bI:
IUTAHUPOBATH HKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY,
aHAJIM3UPOBATh MOJYUYECHHBIE PE3YJIbTaThl U JI€JaTh BBIBOJ O CTATyCe
MPEJIOKEHHON THIIOTE3BI;

coOmogate mpaBuia  Oe30macHOro  TpyJa TMpH  MPOBEACHUU
UCCJIEIOBAaHU B paMKax y4eOHOro 3KCIEPUMEHTA, MPAKTHUKyMa H
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOW  JIEATEIBHOCTH  C
UCIIOJIb30BAHUEM  HM3MEPHUTENIbHBIX YCTPOMCTB M  JIaDOPaTOPHOIO
000pyaOBaHU4,

pemarb pacy€THBIC 3aJaud C SBHO 33JaHHOW W HESBHO 3aJaHHOU
(U3HYECKON MOJIENBIO: HA OCHOBAaHUM aHAIN3a YCJIOBHS 00OCHOBBIBAThH
BBIOOp (U3MYECKOW MOJIeNId, OTBedarouled TpeOOBaHMSIM 3ajaduH,
OPUMEHSTh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI
(bU3UYECKNX TEOpUM MPHU HUCIOIH30BAaHUM MATEMAaTUYECKHX METOJIOB
pelieHusl 3a1ad, MPOBOAMTH pPAacYEThl HA OCHOBAHUU HMEIOLIUXCSA
JAHHBIX, AHAJM3UPOBATh pE3YyJbTaThl M KOPPEKTUPOBATH METOJIbI
pELICHHS C YUYETOM MOITYUYEHHBIX PE3YNIbTATOB;



pemaTh KaueCTBEHHBIC 3a/lauu, TPEOYIOIINe MPUMEHEHUS 3HAHWN U3
pPa3HBIX pa3fenoB Kypca (PU3MKH, a TaKKe WHTErpalvy 3HAHUN U3
JIpPYTUX MPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIa: BBICTpauWBaTh
JIOTUYECKYIO 1IETIOYKY PACCYKIECHUM C OMOpPON Ha W3YyUYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTHh TMPUMEPHI BKJIAJa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAIM3UPOBaTh W OLIGHUBATh  TIOCIHEJACTBUA  OBITOBOM U
IIPOM3BOACTBEHHOW  JIESATEIIBHOCTM  YEJIOBEKAa,  CBA3aHHOM  C
bu3HYeCKUMU TIpoIleccaMu, ¢ MO3UIUNA IKOJIOTUYECKON 0e30MacHOCTH,
NPEACTAaBICHUM O palMOHAIBHOM HPUPOJONOIB30BAHUM, A TaKKe
pPa3yMHOM HCIMOJb30BaHUU JOCTHXKCHUN HAYKM M TEXHOJIOTHH st
JAIbHEUIIIETO Pa3BUTHS YEJIIOBEUYECKOTO OOIIECTBA;

MPUMEHSTH Pa3IMYHbIE CTIOCOOBI Pa0OTHI ¢ HH(POPMAIHEH (PU3NIECKOTO
COZIepKaHUsI C WCIIOJB30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU STOM HCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAITMOHHKIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU U TPEAbSIBICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIPHOM uHdopmarmy, CTPYKTYypHUPOBAHUS u
WHTEpHIpeTanuu NHHOPMAITIH, TTOJTYIYSHHOU U3 PA3TMYHBIX UCTOYHUKOB,
KPUTHYECKU aHATM3UPOBATH MOJy4aeMyt0 HH()OPMAIIHIO U OLICHUBATH €€
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCSl 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

NpOSIBIISATh ~ OpPraHU3allMOHHBIE W I[IO3HABaTENbHbIE  YMEHHS
CaMOCTOSITEILHOTO MPUOOPETEHUS] HOBBIX 3HAHWI B Ipoliecce
BBITIOJTHEHUS MPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX PadoT;
paboTaTh B IpYyIIE C HCHOJHEHUEM PA3TUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYNmbl,  PAIMOHAIBHO  pacIpeaessiTh
NEATeNIbHOCTh B HECTaHJAPTHBIX CUTYalUsX, aJE€KBAaTHO OICHHUBATh
BKJIaJ] KaXKJIOTO U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTpUBAEMO
POOIEMBI;

IPOSABIIAITH MOTHUBALMIO K OyAylield mpoecCHOHATbHON AEeSTENbHOCTH
M0 CHEHUABHOCTIM (PU3UKO-TEXHUUYECKOTO IPOQuIs.

K xonny oOyuenus B 11 Knacce npelMeTHbIE PE3yJIbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

NOHUMAaTh pPOJIb (PU3UKK B HKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AESITEIbHOCTH YENOBEKa, pOib U
MeCcTO (U3UKM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, poJib
aCTPOHOMMH B IPAKTHYECKOMN JEATEIBHOCTH YEJIOBEKA M JaJIbHEUIIEM

HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMCATEIBHOM,
CUCTEMATU3HPYIOLIEH, OOBSICHUTEIBHON U MPOTHOCTUYECKON (PyHKUIMN
(¢u3nYecKo TEOpUH — DBIEKTPOJAUHAMMKH, CHEIUAIbHOW TEOpUn

OTHOCUTEJILHOCTH, KBAHTOBOW (U3UKH, POJb (PU3HYECKOM TEOpUU B
GbopMUPOBAHUU TMPEJCTABICHUN O (PU3MUECKON KapTUHE MHUpPa, MECTO
dbu3nYeCKOr KapTUHBI MUpPa B 00ILIEM PSAJly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUIN O PUPOJIE;



paznuyaTh YCJIOBHUS MPUMEHMMOCTH Mojeled (QU3NYecKuX Tel |
MPOLIECCOB (SIBJICHUI): OJHOPOJIHOE HJIEKTPUUYECKOE M OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHUYECKHE KoJieOaHUs, MaTeMaTUYCCKUN
MasTHUK, UACAIbHBIN MPYKUHHBIA MasiTHUK, TAPMOHUYECKHUE BOJHBI,
UJeadbHbIA KOJIeOATeIbHBIM KOHTYpP, TOHKas JIMH3a, MOJEJeH aToma,
aTOMHOTO si/Ipa U KBAHTOBOM MOJIEJIHN CBETA;

paznuyaTh yCIoBuUs (TpaHUIBI, 00J1aCTH) MPUMEHUMOCTH (DU3UIECKUX
3aKOHOB, TOHUMATh BCEOOIUI xapakTep GyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBACHATH IJIEKTPOMArHUTHBIC TIPOIECCHI U SIBIICHUS,
UCIIONb3YsSl OCHOBHBIE TOJIOKEHUS M 3aKOHBI SJIEKTPOJMHAMUKH U
CIICLIMAIIBHOM ~ TEOpPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANIEKTPUYECKOTO 3apsna, cuia Ammnepa, cwia JlopeHna, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWM, mnpaBuwio Jlenma, cBs3p  JJC
CAMOMHIIYKIIMM B OJJIEMEHTE »JJIEKTPUUYECKON IEMU CO CKOPOCThIO
U3MEHEHUSI  CHJIBl  TOKAa, TOCTYJIaThl  CHEUUAIbHOW  TEOpHUH
OTHOCUTEJNBLHOCTH DUHIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE TPOIECCHI W  SIBJICHUA,
WCIIOJIBb3Y S TTOJIOKEHUSI KBAHTOBOM (pM3HKH (ypaBHEHUE DUHIITCHHA IS
dotoaddexra, mepBbIi W BTOpOW ToOCTydaTel bopa, mnpuHIUI
COOTHOILIEHHS Heompenenénnocren ['eiizenOepra, 3aKOHbI COXPAHEHUS
3apsiZIOBOTO U MACCOBOT'O YMCEN U SHEPIUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIOaKTHBHOTO pacnasa);

OMNUCHIBATh (PU3UUYECKUE MPOLIECCHl U SIBJIICHUS], UCTOJb3Yysl BEIUYUHBI:
HaIpPsKEHHOCTD AIEKTPUUYECKOTO noJs, MOTEHIIUAIT
AIEKTPOCTATUYECKOTO oI, Pa3HOCTh MOTEHIIUAJIOB,
ANEKTPOABUKYIAS CUJIA, WHIYKIHUS MAarHUTHOTO TIOJISl, MarHUTHBIN
NOTOK, cuiia AMIiepa, HWHIAYKTUBHOCTb, JJIEKTPOABUWKYLIAs CuUiIa
CAMOUHJIYKIIMU, SHEPrusi MArHUTHOrO IOJSl TPOBOJHHUKA C TOKOM,
PENSITUBUCTCKUN UMITYJIBC, TIOJTHASI DHEPTHUS, JHEPTHUS TTOKOSI CBOOOTHOM
YACTHIIBI, YJHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsia s/pa,
SHEPTHUS CBA3U S/Ipa;

OOBSACHATh  OCOOCHHOCTHM  TPOTEKAHWS  (PU3NYECKUX  SBICHUMU:
AIIEKTPOMArHUTHAas WHTYKIIUS, CaMOMHTYKIUS, pE30HaHC,
uHTepdepeHIusl BOJIH, AU(PpPaKLMs, AUCIEPCUs, MOJHOE BHYTPEHHEE
oTpaxeHue, (oroanekrpuueckuii 3pdext (dporordpdexr), anvha- u
OeTa-pacnajabl siiep, raMMa-usiydeHue sjaep, puznueckue MPUHIUIIBI
CIEKTPAIBLHOTO aHAJIM3a U paboTHI J1a3epa;

ONpEENATh HAMPABICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, CUJibl AMmnepa u cuiibl Jlopenna;

CTPOUTH M300pakKeHUE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M, U PACCUUTHIBATH €70 XapaKTEPUCTUKHU;

MPUMEHSITH OCHOBOIIOJIAralolIlue aCTPOHOMUYECKHUE MOHITHS, TEOPUU U
3aKOHBI JUIsi aHaiu3a M OOBSCHEHHS (PU3MUECKUX MPOLECCOB,
MPOUCXOJIAIINX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTralaKTUUECKON
cpeze; ABMKEHUSI HEOECHBIX Tell, HBOJIONNM 3BE3 U BeeneHHoil;
MPOBOJUTH HCCJIEJOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEJIUYHUH C
UCIIOJB30BAaHUEM MPSIMBIX HU3MEPEHUH, MPU STOM KOHCTPYHPOBATh
YCTAHOBKY, (HUKCUpPOBATh PE3yJbTAaThl MOJYYEHHON 3aBUCUMOCTHU
bu3NYeCKNX BEIUYMH B BHUAC TPaPUKOB C y4ETOM aOCONFOTHBIX



NOTPEIIHOCTE M3MEPEHUH, JenaTh BbIBOABI IO  pe3yJibTaTam
UCCIIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIMYHMH, MPU ITOM
BBIOMPATh ONTUMANILHBIN METOJ U3MEPEHUs, OIIEHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIE OTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUI;
NPOBOJAUTH  OMBITHI O TMPOBEPKE MPEMJIOKEHHOM  THIOTE3BI:
IUTAHUPOBATH HKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY,
aHAJIM3UPOBATH IOJYUYCHHbIC PE3YyJIbTaThl U JENaTh BBIBOJ O CTATyCE
MPEIOKEHHOM TUIIOTE3bI;

ONUCHIBATh METO/IbI OJIYUYEHHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUN;
coOmoaTh  mpaBwia  0€30MAacHOTO  TpyjAa TpH  TPOBEICHUU
UCCJIEIOBAaHU B paMKax y4eOHOTrO HJKCIEPUMEHTA, MPaKTUKymMa U
y4eOHO-UCCIIEIOBATEILCKOH W TPOCKTHOM  JIEATETBHOCTH  C
UCIIOJIb30BAaHUEM M3MEPHUTENIbHBIX YCTPONCTB U  J1aOOPATOPHOTO
000py1I0BaHUS,

pemaTrh pacu€THhIC 3aJa4d C SBHO 33JaHHOM W HESIBHO 3aJaHHOU
dbu3nUecKkoil MOJENbIO: HAa OCHOBAHWM aHAlW3a YCJOBHUS BHIOMpATH
dbu3rueckue MoJeNu, OTBEYaNoIIHe TPeOOBaHUSAM 3aJaud, MPUMEHSThH
(hOopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TIOCTYJIAThl (DU3UIECKUX TCOPUI
IIPU  HCHOJIB30BAHMM MATEMAaTHYECKUX METOJ0OB pELICHU 3ajad,
NpPOBOJAUTh  pacy€éThl HA  OCHOBAHMM  UMEIOUIUXCS  JIAHHBIX,
AHAIIM3UPOBATH PE3YJbTAThl U KOPPEKTUPOBATH METOAbI PELICHUS C
Y4ETOM MOJYYEHHBIX PE3YyJIbTATOB;

peniaTh KaueCTBEHHBIE 3aJlaud, TpeOyrolue NPUMEHEHUs] 3HAHUM U3
pasHBIX pa3fenoB Kypca (U3WKH, a TaKKe WHTETpallid 3HAHUU W3
JpYyTUX TMPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH
JIOTUYECKYIO LIEMOYKY PACCYKIECHUN C OMOPOW HA M3YyUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3HUECKUE SIBICHHUS;

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUSA ISl OOBSICHEHHUS OCHOBHBIX
OPUHLUNOB  PabOThl  WM3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX ITPOLECCOB;

IPUBOJNUTH TMPUMEPHI BKJIAJa POCCHHCKAX M 3apyOeKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH W OLIEHUBAaTh  TIOCJIEACTBUSL  OBITOBOM U
MIPOU3BOJACTBEHHOW  JECSATEIBbHOCTM  YEJOBEKAa,  CBA3aHHOM  C
(bU3HYEeCKUMU TIPOIIECCaMHt, C TTO3UIUNA IKOJIOTUYECKON Oe30TacHOCTH,
MPEJACTABICHUN O PpalMOHAIBHOM MPUPOJAOIOIb30BAHUN, a TaKkKe
Pa3yMHOM HCIOJIb30BAHUN JOCTMKCHUNM HAyKU M TEXHOJOTHH I
JaTbHEUIIEr0 Pa3BUTHS YEJIOBEUECKOIO OOIIECTBA;

IPUMEHSATH Pa3IMYHbIE COCOOBI padOTHI ¢ HHPOPMALIKEN PU3UIECKOTO
COJICp’)KaHMUSI C MKCIOJIb30BAHHEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIO0JIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU W TPEAbsSBICHUS Y4yeOHOU U
Hay4YHO-TIOMYJIIPHOU uH(popmaruu, CTPYKTYypHUpPOBAHUS u
WHTEpIpeTaluu HHPOpMaIINH, MOTYYCHHON U3 Pa3IMUHBIX HCTOYHUKOB,
KPUTHYECKU aHATM3UPOBATH MOJy4aeMyt0 HH()OPMAIIMIO U OLICHUBATH €&
JIOCTOBEPHOCTh KAK HA OCHOBE MMEIOIIMXCS 3HAHHM, TAK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUH;



NPOSBJISITH ~ OpPraHU3AIlMOHHBIE W TIO3HABaTeJIbHBIE  YMEHUS
CaMOCTOATENILHOTO MPUOOpPETEeHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJIHEHUS MPOCKTHBIX U y4eOHO-HCCIIeIOBATEIHCKUX padoT;
paboTaTh B TPYIIE C UCMOJHEHHEM DPa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYyNmbl, PAIMOHAIBHO  pacHpeaeisiTh
JESTEHPHOCTh B HECTAHJAAPTHBIX CHUTYaIlMsIX, aJeKBaTHO OIIEHWBATH
BKJIQJT KOKJIOTO M3 YYAaCTHUKOB T'PYIIIHI B PEIICHUE pacCMaTpUBaeMOMn
pOOIEeMBI;

MPOSIBJISITH MOTUBAITUIO K Oyymiel mpoecCHOHATBHON JeSTENbHOCTU
0 CTIEIHAIBHOCTSAM (DU3UKO-TEXHHYECKOTO MPOUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3/ie/ioB U TeM JuieKTpOHHBIE (U pPOBbIE)
n/ KonTtpoabHbie [IpakTH4eckne
NMporpamMmsbl Bcero o0pa3oBaTe/bHbIE PecypChl
n padoThI padoThI
Pazaen 1. HAYYHBIA METO/ IIO3HAHUSI ITIPUPO/IbI
11 Hayunslii MeTOA MO3HAHUSA 6
' IPUPOIEI
Uroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENA 5 1
24 3aKOHbI COXpPAHEHHUS B MEXaHUKE 10 1
Uroro no pazneny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
OcHOBBI
3.1 MOJICKYJISIPHOKMHE THYECKOM 15 1
TEOPUH
Tepmoaunamuka. TenoBeie
3.2 P 20 1
MAIIIHHbI
3.3 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 14 1




®a3oBEIE nepexoabl

Hroro no pazgeny 49
Paznen 4. DJJIEKTPOJIMHAMUKA
4.1 DIEKTPUYECKOE TI0JIe 24
4.2 [ToCTOAHHBIN JIEKTPUUYECKUI TOK 24
4.3 Toxu B pa3nu4HbIX cpenax 6
Hroro no pazgeny 54
Pasnen 5. DUBUNUYECKUN IPAKTUKYM
51 Ou3NYECKHUI MPAKTUKYM 16 16
Hroro mo pazmeny 16
PesepBHoe Bpemst 10
OBILIEE KOJIMYECTBO HACOB I10 170 16

I[TPOTPAMME




11 KIJACC

HaunMeHoBaHHue KoaunuecTBO 4acoB
Ne JIeKTPOHHBIE (HH(PPOBHIE)
pa3ejioB 1 TCM KonTtpoJbHble IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NporpamMmsbl padoThbI padoTbI
Paznen 1. JIEKTPOJIMHAMMUKA
1.1 MarnurtHoe mnoJjie 14
DJIeKTpOMarHuTHast
1.2 P 13 1
WUHIYKIUS
Hroro no pazgeny 27
Pazgea 2. KOJIEBAHUS 1 BOJIHBI
21 MexaHnueckue 10
Koe0anus
99 DJIEKTpPOMarHuTHbIE 15
Koae0anus
MexaHn4JecKne u
2.3 AJICKTPOMArHUTHBIE 10 1
BOJIHEI
2.4 Onrunka 25 1
Uroro no pazneny 60
Paznea 3. OCHOBBI CHEHI/IAJII)HOI?I TEOPUU OTHOCHUTEJIbBHOCTHN
3.1 OcHoBrl CTO 5 1
Hroro no pazneny 5




Pasznen 4. KBAHTOBAS ®U3UKA

41 KOpHYCK}’J'IﬂpHO- 15
BOJIHOBOM JlyaJlu3m

4.2 dusuka atroma 5

®du3uka aTOMHOTO AApa

4.3 1 DJIEMEHTAPHBIX 5
YACTHI]
Hroro no pazgeny 25

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3NKU

DJeMeHThl aCTPOHOMUU
5.1 12
U acTpopU3UKU

Uroro no pazneny 12

Pazgen 6. PU3SUUECKHNA MPAKTUKYM

duznueckuit
6.1 16
MPAKTUKYM
Hroro no pazgeny 16

Pasges 7. OBOBIIAIOIIEE IOBTOPEHHUE

CucreMaTusanus 1
0000111eHNE
OPEIMETHOIO

7.1 p 15
CO)ICp)KaHI/ISI H OIIbITA
JIESITENHHOCTH,

MPUOOPETEHHOTO MPHU




M3YyYEHUH Kypca
¢busuku 10 — 11
KJIACCOB

Hroro no pazgeny 15
Pe3epBHOE Bpems 10
OBILIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

Ne
n/
n

Tema ypoka

KoauuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUs

DJIeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ousnka — pyHaaMeHTaTbHAs
HayKa O TIPUPOe

Hayunsblii MeTO TO3HAHUS U
METOIbI UCCIICIOBAHMUS
(hbU3UIEeCKUX SBICHUN

DKCIIEpUMEHT U TEOpUs B
nporiecce Mo3HaHUS
npupozasl. Habmonenue n
SKCTICPUMEHT B (PU3HKE

CriocoOb1 u3MepeHus
(bU3UYECKUX BETMUYUH

AOGcomoTHas U
OTHOCHUTEIIbHAS
IIOIPELIHOCTY U3MEPEHUN
(bU3UYECKUX BETMUYUH

MopenupoBanue B (pu3MKe.
Ponb 1 mecTo (pusuku B
(dhopMupoBaHUH
COBPEMEHHOM HAYyYHOHN




KapTUHBI MUDA, B
MPAKTUYECKON ACATEITHHOCTH
mojaei

Mexanuueckoe OBUKEHUE.
Cucrema oTcuyera.
OTHOCHTEIBHOCTH
MEXaHUYECKOrO JIBUKCHHS.
[Ipsimast u oOpaTHas 3agauu
MEXaHUKH

Pannyc-Bekrop
MaTepUaIbHON TOYKH, ETO
IPOEKLUHU Ha OCU
KoopauHar. TpaekTopus.
[Iepemerienue. CKopocCTb.
HX npoekiuu Ha ocu
KOOpAMHAT

PaBHOMEpHOE
MPSMOJIMHENHOE IBUKEHHUE.
I'paduaeckoe onrcanme
PaBHOMEPHOTO
MPSMOJIMHENHOTO IBM>KEHUS

10

Ciio)keHue nepeMereHuii u
ckopocrei. Pemenue 3anau

11

HepaBHOMepHOE IBH>XKEHME.
MrHoBeHHas CKOPOCTb.
Yckopenue.
IIpssMmonnHEHHOE ABUKEHUE




C IIOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onucanue
prIMOJ'II/IHCI\/JIHOFO JOBUXXCHUS
C TIOCTOSTHHBIM YCKOPEHHEM

13

CBo0OoiHOE TIAJICHHE.
Yckopenue cBOOOTHOTO
najieHusl. 3aBUCUMOCTh
KOOp/IMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU U UX
rpaduxu

14

JBrmokeHue Tena,
OpOIIEHHOTO MO/ YIJIOM K
TOPU30HTY

15

KpuBonnHeliHOE ABUXKEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.
VYrnoBas u JIMHENHAsA
ckopocts. [lepuon u
4acToTA.
LlenTpocTpemurensHoe 1
MIOJTHOE YCKOPEHHUE

16

KonrponbHas padora no
teme "Kunemarnka"

17

IIepsblif 3axk0H HproTOHA.
HueprmanbHble CUCTEMBI
orcuéra. [TpuHumn
OTHOCUTEIbHOCTH I'ammes.




Heunepuuansubie cuctemMbl
oTcuéTa

18

Cuna. PaBHOJEHCTBYIOIIAS
cuna. Bropoi 3akoH
Hsrorona. Macca

19

BsanmoneiicTBue Ten.
Tperuii 3akon HerotoHa

20

[IpuHnun cynepno3unuun
cui. Pemenne 3ana4d Ha
IIPUMEHEHNE 3aKOHOB
Herotona

21

3aKOH BCEMUPHOI'O
TSATOTEHUS.
OKBHUBaJIECHTHOCTH
rpaBUTAIMOHHOM U
WHEPTHOM MacChl

22

Cuna TsKeCTH U YCKOpEHHe
CBOOOJIHOTO Na/IeHUS

23

JIBukeHne HeOECHbIX TN U
UX UCKYCCTBEHHBIX
CcIyTHUKOB. IlepBas
KOCMHYECKasi CKOPOCTb.
3axonsl Kenuepa

24

Cuna ynpyrocTtu. 3aKoH
I'yka. Bec Tena

25

Cuna tpenus. [Ipupona u




BUJIBI CUJI TPEHUS.
JIBUKeHNE B )KUJKOCTH U
rase ¢ y4éToM CHJIbI
COIIPOTUBJICHHUS CPEBI

26

JlaBnenue.
I'mapocratuyeckoe
nasnenue. Cuna Apxumena

27

AOGCOJIFOTHO TBEPJIO€ TEJIO.
[MocrynarensHoe U
BpalllaTeIbHOE JIBIKCHUE
TBEPJOTO Tena

28

MomeHT cunbl
OTHOCHUTEIBHO OCH
BpaieHus. [lneqo cubl

29

CrnoskeHue cuil,
MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecTH Tena.
VYcnoBust paBHOBeCHUS
TBEPAOro Tena. Bubl
paBHOBECHS

30

Pemenue 3anau

31

KontposbpHas padoTa mo
teme "lunamuka. CtaTuka
TBEpAOro Tena"

32

NmMnynec maTepuanibHOU
TOYKH, CUCTEMBbI




MaTepuaibHbIX Touek. LleHTp
MaccC CUCTEMBI
MaTCpHaJIbHBIX TOYCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

33

I/IMHYJ'IBC CHJIbI U UBMCHCHHC
HUMITyJIbCa TCJ1a. 3aKkoH
COXpPAaHCHUA UMITYJIbCA.
PeaktuBHOE ABMXKEHUE

34

MoMeHT umItynbca
MaTepUaJIbHOU TOYKHU.
IIpencrasienue o
COXPaHCHUH MOMCHTA
HUMITYJIbCa B HCHTPAJIbHBIX
HOJIAX

35

Pemenue 3agau

36

Pabota cunbl Ha MajioM U Ha
KOHEYHOM IIEPEMELIEHUH.
I'padpuueckoe
npesicTaBieHue paboThl
cuiIbl. MOIIHOCTD CUJIBI

37

Kunernueckas sHeprusl.
Teopema 06 U3MeHEHUH
KMHETUYECKON SHEPrUu
MaTepUATbHON TOUKH

38

IloTeHuunanpHbIE U




HENOTCHIUAJIbHBIE CUJIBI.
IToTenunanbpHas 3Heprus.
Bropas kocmuueckas
CKOPOCTh

39

TpeTpsa KocMuUecKas
CcKOpocTh. CBsA3b pabOTHI
HEIOTEHIIUAIBHBIX CHUJI C
H3MEHECHHEM MEXaHHMYECKOM
SHEPTUH CUCTEMBI Tel. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEpPruu

40

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis naeanbHoM
KHUJKOCTU

41

Konrponsnas padora no
Teme "3aKOHbI COXPAHEHHUS B
MeXaHHKe"

42

PazBuTue npencraBieHuii o
MIPUPOJIC TETUIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. duddy3us.
BpoyHoBckoe nBHKeHHE

43

CtpoeHnue ra3000pa3HbIX,
KHUIKUX U TBEPABIX TCJI.
Xapaxkrep JIBUKECHUS U
B3aMMOJCHCTBUS YaCTHII




BCIICCTBA

Macca u pazmepbl MOJIEKYJT
(atomoB). KonmuuecTBo

44
BemlecTna. [locrosHHas
ABoraapo
Temneparypa. Temiosoe

45 paBHoBecue. [lIkana
Lenascus

46 Pemenue 3agau

47 Wneanpueiii ra3. I'a3oBuie
3aKOHBI

48 YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3anau

49 AOcoroTHas TeMIIepaTypa.
3akon JlaapTOHA
H3onporieccel B neaibHOM

50 rase C MOCTOSTHHBIM
KOJINYECTBOM BEIIECTBA
I'paduueckoe

51 MpeICTaBICHUE
H30MPOIIECCOB: U30TEPMA,
u30Xxo0pa, u306apa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amau

54

CBs3p a0COJIFOTHOH




TEeMIEPaTypbl
TEPMOJIMHAMHUYECKOMN
CUCTEMBI CO CpeaHEN
KUHETUYECKOUN SHEPTHUEH
MOCTYIATEIBHOIO TEMJIOBOTO
IBYOKCHUSA €€ YaCTHIL

55

O06006111eHIE U
cUCTeEMAaTH3alUd 3HAHUU IO
teme "OcuoBel MKT"

56

KonTponbaas pabota mo
teme "OcHoBel MKT"

57

TepmonuHamMuueckas
CUCTEMA. 3aJJaHUE BHEIIHNUX
ycnosuid 11 T/] cuctemsl.
Bremnve u BHyTpeHHUE
napamerpsl. I[lapamerpst T/]
CUCTEMBI KaK CpeJiHue
3HAYEHUsI BEJIMYMH,
OIIMCHIBAIOIMNX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe naugano
TEPMOTMHAMHUKH.
Camonpoun3BosbHas
penakcanusa T/ cuctemsl K
TEIJIOBOMY PaBHOBECHUIO

59

Monens naeanpHOTO raza B
TEpPMOJIMHAMUKE. Y CIIOBUS




IPpUMCHUMOCTU 3TOI MoAeIU

60

YpaBuenue Menpeneena-
Kitaneiipona u BeipakeHue
JIJ1sl BHYTPEHHEH YHEPrUu

61

Bripaxkenue 111 BHyTpEHHEN
SHEPrUU OJHOATOMHOIO
UJEAIBHOIO ra3a.
KBasucrarnueckue u
HECTAaTUYECKUE MPOLIECCHI

62

DOnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brrancnenue paboTsl o
rpacduky mporuecca Ha pV-
auarpamme

63

Tennonepenada kak crocod
U3MEHEHUsI BHYTPEHHEN
sneprun T]] cuctembr 6e3
COBepILEHHs pabOThI

64

Konsekmus,
TEIJIONPOBOJHOCTb,
M3IIy4eHue

65

KommgecTBO TEIIOTHI.
TermnoéMkocTs Tea.
VenbHas u MoJsipHas
TEIUIOEMKOCTH BEIIECTBA.

VY ienpHas TemiaoTa CropaHus




TOIIJIMBA

66

Pacuér konmmuecTBa TEIUIOTHI
IPH TeIIonepeiave

67

Ilousitne 00 agrabaTHOM
npouecce. [lepBblii 3aK0OH
TCpMOJlI/IHaMI/IKI/I

68

KonuuecTBO TEmIOTH 1
paboTa Kak Mepbl U3MEHEHUS
BHYTpeHHeH 3Heprun T/
CHUCTEMBI

69

Bropoii 3akoH
TEPMOJAUHAMUKH JUIs1
PaBHOBECHBIX U
HEPABHOBECHBIX IIPOLIECCOB.
HeoGpaTtumocTs NprUpoIHBIX
IIPOIIECCOB

70

[TpunIMIIE AEHACTBUS
ternoBbix MammuH. KIT/]

71

MakcumanbHoe 3Ha4YcHUE
KIIJ. Huxn Kapuo

72

Pemenue 3agau

73

DKOJIOTHYECKHE ACITEKTHI
HCIIOJIB30BAHUS TCIIJIOBBIX
nsurarencii. TemioBoe
3arpsI3HEHUE OKPYKArOIIEH
cpeasl




74

Pemenue 3agau

75

O0001enue u
CUCTEMAaTH3aINsI 3HAaHUH 110
teme "TepMoauHamuka.
TennoBrie MalIuHE"

76

KonTponbhas padora no
teme "TepMoauHamuka.
TermtoBrie MaTUHEL"

77

[TapooOpazoBanue u
KoHJleHcanus. Mcnapenue n
KUIIeHHe. Y iebHas TemaoTa
napooOpazoBaHUs

78

Haceimennsie u
HEHACHIIICHHBIC TTAPHI.
KauecTtBeHHas 3aBUCUMOCTD
IJIOTHOCTH U JIaBJIECHHS
HACBIIICHHOTO T1apa OT
TEMIEPATYPHhI, UX
HE3aBUCHUMOCTh OT 00bEMa
HACBIIIIEHHOTO TMapa.
3aBUCUMOCTb TEMIIEPATypPhbl
KHUIIEHHUS OT JaBJCHHUA B
JKHIKOCTH

79

BrnaxnocTs Bo3myxa.
AOcomroTHas 1
OTHOCHUTEIbHAS BIaKHOCTH




80

Pemenue 3agau

81

Tépnoe Teno.
Kpucramnmueckue u
aMmop(gHbIE TeTa.
AHN30TpONUs CBOMCTB
KpHUCTAJJIOB

82

IInaBnenue u
KpUCTaJUTH3anus. Y 1eiabHas
TEIUIOTA IIJIaBJIEHHUS.
Cybnumarus

83

Hedbopmaruu TBEpAOTO TETA.
PacTsxenue u cxatue.
Cnsur. Monyns IOHra.
IIpenen ynpyrux
nedopmaruit

84

TennoBoe pacimupeHue
KHUJIKOCTEH U TBEPIBIX TEJI.
AHTapMOHHM3M TETUIOBBIX
KoJeOaHMM YacTHII BEIIeCTBA

85

[IpeoOpa3oBaHue SHEPTUH B
(ha3oBBIX TIEepexo1ax

86

VYpaBHEHHE TEIIOBOTO
OaaHca

87

Pemmenue 3agau

88

[ToBepXHOCTHOE HaATSKEHUE.
Kanmmuisspueie sBieHus.




JlaBneHnue o
HMCKPUBJICHHOM
MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca

89

O06o06micHue U
CHCTEMAaTU3alMs 3HaHUH 10
Tteme "ArperaTHble
COCTOSIHUS BEIIICCTBA.
®dazoBble Iepexoan"

90

KonrtponbHas pabora o
Teme "ArperaTHble
COCTOSIHUS BEILECTBA.
®dazoBbIe IEPEXOABI"

91

DnexTpusanus Tea U eé
IPOSIBJICHUS.
Onexrpuueckuii 3apsn. [Isa
BUJIA DJIEKTPUUYECKUX
3apsa0B. [IpoBogHUKH,
TUDJIEKTPUKU U
HOJYIPOBOIHUKHI

92

DneMeHTapHBbIN
SNIEKTPUYECKUM 3apsi]l. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO
3apsiaa

93

BzaumoaeiicTBre 3aps10B.
Toueunblie 3apsapl. 3aKOH
Kynona




94

Pemenue 3agau

95

DnekTpuyeckoe noje. Ero
JIECTBHE HA JJIEKTPUYECKHE
3apsbl

96

HanpsoxénaocTtb
AEKTPUYECKOTO TOJISL.
[TpoOusIii 3apsa. JInaum
HANPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIA.
OnHOPOIHOE ANIEKTPUYECKOE
noJe

97

IToreHnmuanbHOCTD
3JIEKTPOCTATHYECKOTO MOJIS.
PaznocTh moTeHIIMAIOB U
HaIpsKeHUE

98

[TorenumansHas Y3HEPTUs
3apsja B
3JIEKTPOCTATUYECKOM I10JIE.
ITorenmman
3JIEKTPOCTATHYECKOTO MOJIA

99

CBs13b HaNPSYKEHHOCTHU OIS
U Pa3HOCTU IOTECHIIMAJIOB
JUISL BIEKTPOCTATHYECKOT O
TIOJISt

100

[IpuHuun cynepno3unuun
BJIEKTPUYECKUX TOTEH




101

Pemenue 3agau

102

[Tone ToueuHnoro 3apsna.
[Tone paBHOMEpHO
3apsOKEHHON cephl

103

ITone paBHOMEpHO
3apsSHKEHHOIO M0 00BbEMY
mapa. [Toxe paBHOMepHO
3apsOKEHHON OECKOHEYHOM
IUIOCKOCTH

104

[IpoBonHMKY B
JIEKTPOCTATUYECKOM TIOJIE.
YcnoBue paBHOBECUS
3aps/10B

105

JudnexTpuku u
MOJTyIIPOBO/IHUKH B
IJIEKTPOCTATUYECKOM I10J1€

106

Konpaencarop.
DIEKTPOEMKOCTD
KOHJIEHCATOopa.
DNEeKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa

107

Hapanneanoe COCAUHCHUC
KOHACHCATOPOB

108

TlocnenoBarennpHOE
COCIMHEHHE KOHICHCATOPOB

109

DHeprus 3apsKEeHHOTO




KOHACHCATOpa

110

Pemmenue 3agau

111

JIBr>KeHUE 3apsyKEHHOU
YaCTHULbI B OJTHOPOJHOM
JIEKTPUYECKOM I10JIE

112

Pemenue 3agau

113

O06006111eHIE U
cUCTEMAaTH3alus 3HaHUH 110
Teme "DnekTpudeckoe nosue"

114

KonTponbhas pabota no
teMe "DnekTpudeckoe nosue"

115

Cuta Toka. ITocTostHHBIH
TOK. Y CIIOBUS
CYIIECTBOBAHUS
IIOCTOSIHHOTO
ANEKTPUIECKOTO TOKA

116

Hcrounnkn ToKa.
Hanpsixenue u 3/1C

117

3axon OMa a5 yyacTka
Lenu. DJIEKTPUIECKOe
CONPOTHUBIICHHE

118

3aBHCUMOCTD
COHpOTI/IBJ'ICHI/ISI
OJIHOPOJIHOTO TIPOBOIHHUKA
OT €ro JJINHBI U II0MHIaan
MOMEPEYHOTO CEUCHUS




Y nenpHO€e CONPOTUBIICHHE

119
BelecTsa. Pemenue 3amau
ITocnenoBarennsHOE,

120 | mnapamnenpHOE, CMEIMIAHHOE
COEIMHEHHE MMPOBOTHUKOB
Pacuét pa3zBeTBIEHHBIX

121 AJICKTPUIECKUX TICTICH.
[IpaBuna Kupxroda

122 Pemenne 3agau
PaGora snekTprudeckoro

123 | toxa. 3akon Jlxoymnsa —
Jlenma

124 Pemenue 3amau
MOIIHOCTB AIEKTPHUIECKOTO

125 ToKa. TermioBas MOIIHOCTbD,
BbIZIETIsIEMasi Ha PE3UCTOpe

126 Pemienue 3anau
O/1C u BHyTpEHHEE

127 | conpoTuBIeHHE UCTOYHUKA
TOKa
3axon OMa JJ1 OJIHOM

128 | (3aMKHYTOI) 3IEKTPHUUECKOM
LEenn

129 Pemenue 3amau

130 MoIHOCTh HCTOYHUKA TOKA




131

KOpOTKOC 3aMbIKaHUE

132

Konpaencarop B uenu
ITIOCTOAHHOT O TOKa

133

Pemenue 3agau

134

Pemenne 3amad no teme
"TTocTOSTHHBIN
3JIEKTPUYECKUN TOK"

135

Pemenue 3agad mo reme
"TTocTOSTHHBIN
3JIEKTPUYECKUN TOK"

136

Pemenue 3anay no teme
"IlocTostHHBIH
3JEKTPUYECKUN TOK"

137

O600menue u
CUCTEeMAaTH3alMs 3HAHUH 110
teMe "llocTosiHHBIN
BJIEKTPUYECKUNA TOK"

138

KonTponbnas pabota mo
teMe "llocTossHHBIN
3JIEKTPUYECKUN TOK"

139

DJIeKTpUuyecKas
POBOJAMMOCTH PA3TUYHBIX
BELIECTB. DJIEKTPUUECKUIM
TOK B METaJlIax.
CBepXIpoBOIUMOCTh

140

DIJIEKTPUYECKUHN TOK B




pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes 11 dIEKTPOIU3a

141

DIIEKTPUYECKUI TOK B ra3ax.
IInazma

142

DIEeKTPUUYECKHI TOK B
BaKkyyme. BakyymHbIe
PUOOPHI

143

DNEeKTpUUECKU TOK B
MOJIYIIPOBOJITHUKAX

144

[TonynpoBOAHUKOBBIE
npuOopbI

145

Pu3nYeCcKUil NPAKTUKYM I10
teme "M3mMepeHue cuibl ToKa
U HampsDKEHUS B IeNH
HOCTOSTHHOT'O TOKa MpHU
MTOMOLIY AaHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
puOopoB" win "3HAKOMCTBO
¢ upoBoii 1aboparopueit
no ¢uzuke. [Ipumepsr
U3MepeHus: PU3NIECKUX
BEJIMYUH IPY OMOIIH
KOMIIBIOTEPHBIX JaTYMKOB"

146

DuU3HYECKU IPAKTUKYM I10
teme "U3yueHue




HEPaBHOMEPHOT'O JIBUKEHHUS
C LIEJIBIO OTPE/ICIICHUS
MIHOBEHHOH cKOpocTH"

147

DU3NYECKUN TPAKTUKYM I10
teMe "3mepenne
YCKOPEHHUS IPH
MPSAMOJIMHEHOM
PaBHOYCKOPEHHOM
JBUKEHUU 110 HAKJIOHHOM
MJIOCKOCTH" MJTH
"UccneqoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHU IIPU
PaBHOYCKOPEHHOM
IBIOKEHUN"

148

OuU3NYECKil MPaKTUKYM 1O
teme "M3mepenue
YCKOpEHUs1 CBOOOTHOTO
najgenus" win "N3yuenue
JIBIDKEHUS Tea,
OpOIIIEHHOTO
TOPU30HTAIBHO"

149

®uU3HYECKU IPAKTUKYM I10
teme "M3ydeHue nBuKEHUS
TeJa M0 OKPYKHOCTHU C
MOCTOSIHHOM 1O MOJTYJTIO
CKOpOCTBHIO" WJIN




"UccnenoBanue
3aBHCUMOCTH MEPHO/IA
oOpartieHus KOHIYEeCKOTro
MasiTHUKA OT €ro
napameTpos”

150

DU3NYECKUI TPAKTUKYM I10
teme "U3mepenue
PaBHOAECHCTBYIOLIEN CHJIbI
MIpH IBHKEHUH OpyCKa I
HAKJIOHHOM TJTIOCKOCTH" WITH
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHU
JBUKEHHsSI OpycKa Io
HaKJIOHHOM TUIOCKOCTH Ha
3aJIaHHOE PacCTOSHUE OT €T0
macchl"

151

DU3NYECKUI TPAKTUKYM I10
teme "HMccnemoBanue
3aBUCHMOCTH CHJI
YOPYTOCTH, BOSHUKAIOIINX B
NPY>KUHE U PE3UHOBOM
oOpasrie, OT ux
nedopmaruu" win
"U3ydyeHue qBUKEHUS
CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3
nérxkuii 010K"




152

Pu3HYeCKUil IPAKTUKYM 10
teme "M3mepenue

KO3 pHUIMEeHTa TPEHUs 110
BEJIMYMHE YIIIOBOTO
Kod(pUlreHTa 3aBUCUMOCTH
Frp(N)" nnu "MccnenoBanune
JBIDKEHUS OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH €
NEepPEMEHHBIM

KO3 puureHToM TpeHus"
win "M3yueHue nBUKEHUA
rpy3a Ha Bally ¢ TpeHHEM"

153

DU3NYECKUI TPAKTUKYM I10
teMe "HccnenoBanue
YCJIOBUI PAaBHOBECHS
TBEPAOTO TeEJIa, UMEIOIIETO
OCh BpalleHus" uin
"KonctpyupoBanue
KPOHUITENHOB U PaCcyET CUII
ynpyroctu" unu "U3yuenne
YCTOMYUBOCTH TBEPAOTO
Teja, UMEIOLIEro MI0Malb
onops!"

154

DU3NYECKUI TPAKTUKYM I10
teme "M3mepenue umimynbca
TeNa M0 TOPMO3HOMY ITyTH"
iy "M3MepeHue CUibl TATH,




CKOPOCTH MOZEIN
3JIEKTPOMOOIIA U MOIIIHOCTH
cuibl TAru" nin "CpaBHeHue
M3MEHEHUS UMITyJIbCa TeJla C
HMITYJIbCOM CHJIBI" WIIN
"UccnenoBanue coxpaHeHUs
UMIIyJIbCa IPU YIPYTOM
B3aUMOJCHCTBUM" WK
"N3MepeHre KUHETUYECKOM
SHEPruy Teja 1o
TOPMO3HOMY ITyTH"

155

Pu3nYeCKUil IPAKTUKYM I10
teme "M3ydeHue
M30TEPMUYECKOTO Ipoliecca
(pexoMeH10BaHO
WCIOJIb30BaHue UPPOBOI
naboparopun)" niu
"N3ydyeHue n30XO0pHOTO
nporiecca" unu "M3ydenue
n300apHOro mporiecca’ win
"IIpoBepka ypaBHEHUs
COCTOSIHUS"

156

PuU3NYECKUN TPAKTUKYM I10
teme "M3Mepenue ynenbHou
TEIJI0OEMKOCTH " WU
"UccnenoBanue nporecca
OCTBIBaHMS BEUIECTBA" WIH




"UccnemoBaHue
aauabaTHOTO mporiecca uin
"H3y4ueHue B3aMMOCBSA3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U
TEMITEpaTypbl KUTICHUS
JKuakocten"

157

®u3HYECKUl IPAKTUKYM 110
teMe "HU3yduenue
3aKOHOMEPHOCTEN
HUCapeHus KUJIKOCTEN" Win
"M3MepeHue yAeIbHOM
TEIJIOTHI TUIABJICHUS Jiba"
nnu "M3ydeHne cBOMCTB
HaCBILIEHHBIX N1apoB" WK
"N3mepenue abCoMOTHOM
BJIQXKHOCTH BO3JlyXa U
OLIEHKa Macchl IapoB B
nomenieHuun". 3mepenue
kod(durmenta
IIOBEPXHOCTHOT'O HATSKEHUS

158

®u3HYECKUil MPAKTUKYM T10
teMme "HaOmronenue
MIPEBPAILICHUS SHEPTUU
3apsKEHHOTI0 KOHJIEHCAaTopa
B SHEPTUIO U3TyUYCHUS
ceeroanona" wiu "U3ydenue




MPOTEKAHUs TOKA B LIETIH,
cojepkalieit kouaencartop"
nnu "Pacnpenenenue
Pa3HOCTHU MOTEHIIMATIOB
(HampsKEeHMs ) IPU
IOCJIEJOBATEIILHOM
COEIMHEHUH
KOHJIEHCAaTOpOB"

159

Pu3nYeCcKUil MPAKTUKYM I10
teme "HccnenoBanue
CMELIaHHOTO COEITMHEHMS
pe3ucTopoB” min
"N3MepeHue yieabHOro
CONPOTUBIICHUSA
MPOBOJIHUKOB" MU
"HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIpsOKEHUS JUISl JIAMITBI
HakaJMBaHUsA"

160

@u3HYECKU MPAKTUKYM T10
teme "HaOmonenue
3JIEKTpon3a" Uiu
"U3mepenue 3apsaa
OJIHOBAJICHTHOI'O MOHA'" MK
"UccnenoBanue
3aBUCHMOCTHU
CONPOTUBIIEHUS




TEPMOPE3UCTOPA OT
temnepatypbl” win "CHsaTue
BOJIbT-aMIIEPHOU
XapaKTepUCTHKU nojaa”

161

PesepBHBIil ypOK.
O00011eHuE U
cHCTeMaTU3alus 3HaHUH 110
teme "Kunemaruka"

162

PesepBHblii ypOK.
O6o061enne u
CUCTEMATH3aLMsl 3HAHUN T10
teme "/lunamuka"

163

PesepBHblii ypoOK.
Ob6o061enne u
crucTeMaTu3alus 3HaHUH 110
teMe "CraTuka TBEpI0ro
Tena"

164

PesepBHbIii YPOK.
O0600mEeHue u
cUCTEMAaTH3aInsI 3HaHUH 110
TeMme "3aKOHbI COXPAHEHHUS B
MexaHuke"

165

PesepBHBIii ypOK.
O000menue u
CUCTEMAaTH3aINsI 3HaHUH 110
TeMe "OCHOBBI
MOJIEKYJIIPHOKUHETUUECKOU




Teopun"

166

Pe3epBHblii ypok.
O0600menue u
cUCcTeEMAaTH3alus 3HaHUH 110
teme "TepMoauHaMuKa.
TennoBrie MalIuHE"

167

PesepBHbIii ypok.
O60061eHue 1
CUCTEeMAaTH3alus 3HAHUH 110
Teme "ArperaTHble
COCTOSIHMS BEILIECTBA.
®dazoBbie Iepexoan"

168

PesepBHblii ypoOK.
Ob6o061enne u
CHUCTEMAaTU3aLMs 3HAHUN 110
Teme "DnekTpudeckoe nosue"

169

PezepBHbIit ypok.
O6o0menue u
cHCTeMaTH3aIus 3HaHUuH 110
teMme "IlocToSHHBIN
AIEKTPUYECKUH TOK"

170

PesepBHbIii YPOK.
Ob6o06uieHne 1
cUCTEMAaTH3aINsI 3HaHUH 110
Tteme "TOKHU B pa3Iu4HbIX
cpenax"




OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

170

16




11 KIJACC

JIBU>KeHUE 3apsyKEHHOU
YaCTULBI B OJHOPOJHOM

N KosmyecTBo yacos DJIEeKTPOHHbIE
°
Jlara uudposbie
n/ Tema ypoka KoHTpoibHbIe IIpakTH4eckue
Bcero U3y4eHust o0pa3oBaTe/bHbIE
n padoThI padoThI
pecypchbl
B3anmoneiicTBre NOCTOSIHHBIX
1 MarHuTOB ¥ MPOBOJHUKOB C 1
TOKOM. MaraurHoe moue.
I'mnoTesa Ammepa
BekTop MarHuTHON MHAYKIMH.
5 [IpuHuun cynepno3unun 1
MarHuTHBIX nosien. Jlunun
MarHUTHON MHIYKIIUU
3 MaruutHO€ noJie MPOBOIHUKA 1
¢ TokoM. OmbIT DpcTena
4 Cuna Awmrepa, eé 1
HaIpaBJI€HUE U MOJYJb
5 Pemenne 3amaq 1
[Ipumenenue 3akoHa AMrepa.
6 DNEeKTPON3MEPUTETHHBIC 1
npudopbI
Cuna Jlopenna, eé
7 HaIpPaBJIEHUE U MOAYIb. 1




MAardauTHOM II0JIC

Penrenue 3anau

PaGora cuel Jlopenna

10 Pemenue 3amau
MarauTHOE 1oJie B BEIIIECTBE.

11 deppomMarHeTvky, napa- u
HMaMarHeTUKHA
OCHOBHEBIE CBOWCTBA

12 (beppoOMarHeTUKOB.
[IpumeneHne
(dheppoMarHeTUKoB

13 Pemtenue 3amad mo teme
"MaruautHoe 1oJje"

14 Pemenue 3amad o Teme
"MaraurtHoe 1oJe"
SIBiIeHUE HIEKTPOMArHUTHON

15 uHaykuuu. [ToTok BekTopa
MarHUTHOM MHIYKIIMHU

16 O/1C uHIyKIMHA

17 3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

18 Buxpesoe anexrpuueckoe
nosie. Tokn Pyko

19 OJ1C unaykuuu B

JIBUOKYIIMXCS IPOBOJTHUKAX




20

Pemenne 3agau

21

[IpaBuio Jlenma

22

NunykrtuBHocTh. KaTyika
WHIYKTUBHOCTH B IETH
IIOCTOSIHHOT'O TOKa

23

SABnenne camonngykuuu. J1C
CaMOUHIYKIINH

24

OHeprust MarHuTHOTO TOJIS
KaTYIIKH C TOKOM.
DNEKTPOMarHuTHOE I10J1€

25

Pemenne 3agau

26

O000611EeHNE U
cucTeMaTH3alus 3HAaHUI 1O
Teme "DnekTpoauHaMuKa"

27

KonTponbhas paboTa no teme
"JnexTpoauHaMuka"

28

KonebarenbHas cucrema.
CBoOoHBIC KOJTEOAHUSI.
[Mapmonnueckue konedaHus

29

Kunematuueckoe u
JIUHAMUAYECKOE OMMCAHUE
KOJIe0aTEIbHbIX IBUXKECHUN

30

DHepreTu4ecKoe ONucaHue.
BbiBOA TMHAMMYECKOTO
OIMMCAaHUA TAPMOHHUYCCKHUX
Kosie0aHuil U3 ux




OHEPTCTUUCCKOI'0 U
KHMHCEMATHUYCCKOI'O OITMCaHMA

31

Ammuutyaa u gaza konebaHuit

32

[Tepuon u yacTora Kosie0aHUH.
[Tepuon ManbIx CBOOOIHBIX
KOJIeOaHUIl MaTEMaTHIECKOTO
MmasiTHUKA. [lepruon
cBOOOIHBIX KOJeOaHui
MPYKUHHOTO MasiTHUKA

33

3aTyxaroiiye KojaeoaHusl.
BoinyxaeHHble Kosie0aHusl.
Pe3onanc

34

ABTOKOJIEOaHUS

35

Pemenne 3agau

36

VYpoxk-koH(pepeHus
"MexaHnueckue kojaeOaHus B
MY3bIKAJIbHBIX UHCTPYMEHTaX"

37

O0600611eH1E U
cucTeMaTH3alus 3HAaHUI 1O
TeMe "MexaHnueckue
KxoneOauus"

38

DEeKTPOMarHUTHbIE
kosiebanus. KonebdarenbHbli
KOHTYP

39

®opmymna Tomcona. CBsi3b
aMILUTUTY/IbI 3apsiaa




KOHJIEHCATOpa C aMIUIUTY101
CHJIBI TOKA B KOJIE0OATEIILHOM
KOHTYpE

40

3aKOH COXpaHEHHUs SHEPTUH B
U7earbHOM KOJeOaTeTbHOM
KOHTYpe

41

3aTyxaroiue
AIIEKTPOMAarHUTHBIE
KosneOaHusi. BeiHyX/1eHHBIE
AIEKTPOMArHUTHBIC
KosneOaHus

42

IlepemenHsIi TOK. Pe3ucrop u
KOHJICHCATOp B LIENU
IIEPEMEHHOT0 TOKA

43

Karymika uHIyKTUBHOCTH B
LENN IEPEMEHHOTO TOKa

44

3akon Oma st
AIEKTPUICCKOM LIETTH
MIEPEMEHHOTO TOKa

45

MoUHOCTh EPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEHCTBYIOIIEE 3HAYCHHUE CHITBI
TOKA U HaIPSKEHUs

46

Pe3onaHc B 351eKTprUyeCcKOi
LEenu

47

Penrtenue 3amau




WneanbHblif Tpanchopmarop.
ITponsBoacTso, nepenava u

48
nOTpeOIeHUE INEKTPHUSCKON
SHEPTUU
DKOJOTHYeCKHEe PUCKHU TpHU
MIPOU3BOCTBE

49 anekTposnepruu. Kynbrypa
HCIIOIL30BaHUA
ANEKTPOIHEPTUU B
MHOBCEIHEBHON KU3HU

50 Pemenue 3amau

51 Pemenue 3amau
O000611EeHIE U

59 cucTeMaTH3alys 3HaHU 110
Teme "DIeKTpOMarHUTHbIE
Koaebanus"
Mexannueckue BOIHEL

53 XapaKTepruCTUKH
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYKa
Wudpa3Byk u yabTpa3ByK.

56 [TymoBoe 3arpsisHEHUE
OKpY’KaroIen Cpeibl

57 Penrenue 3anmau

58 DJIEKTPOMAarHUTHBIC BOJTHBI.




N3nyuyenue
AJEKTPOMAarHUTHBIX BOJIH

59

3H€pFH$I BJICKTpOMaFHI/ITHI)IX
BoJid. CBoMicTBa
AJIEKTPOMATrHUTHBIX BOJIH

60

[IIxana 3;€eKTpOMarHUTHBIX
BOJIH. [IpumeHenue
JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIUIIBEI paTuOCBA3U U
TeneBumeHus. Pagnonokarms.
DNeKTPOMarHuTHOE
3arpsi3HEHUE OKpYyKarolen
Cpelibl

62

KonTtponbhas pabota mo teme
"Konebanus v BOJIHBL"

63

CgerT. 3aKOH MPSIMOJIUHEIHOTO
pacmpocTpaHEeHus CBeTa

64

Pemenue 3amay Ha
IIPUMEHEHUE 3aKOHa
IIPSAMOJIMHEWHOT O
pacnpoCTpaHEHUs CBETA

65

Otpaxenue csera. [1nockoe
3epkasio. Cepuueckoe
3epKajo

66

IIpenomiienne ceera.




AOGCOMIOTHBIN U
OTHOCHUTEJIBbHBIN MTOKA3aTeNb
npesnomiuenus. [lonnoe
BHYTPEHHEE OTpaKEHUE.
IIpenenbHbli yroma MoaIHOro
BHYTPEHHETO OTPAKEHUS

67

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB
OTpaXXEHUs U PEIOMIICHUS
cBeTa

68

Xox 1y4eit B mpusMe.
Hucniepcust cBeta. CrioxKHBIM
cocrtaB Oemoro cera. [[Ber

69

JInn3el. @oKycHOE paccTosiHUE
Y ONTUYECKAs CUJIa JIMH3BI

70

[TocTpoenue nzo0pakeHUii B
JMH3aX U UX CUCTEMax.
VY BenuueHue JIMH3bI

71

Pemnrenue 3ama4d Ha
MTOCTPOEHUE U300PAKCHHH,
HOquaeMLIX C ITIOMOIIIBIO JINH3

72

I'ma3 kak onrTudeckas cucTeMa

73

Pemenue 3amau. [Ipeneinst
MPUMEHUMOCTHU
r€OMETPUYECKOMN ONTHKU

74

CKopoCTh CBETa U METO/IbI €€




HU3MCPCHUA

75 Hucniepcus cBera

76 Wutepdepennus cBeta
KorepeHTHbIE HCTOYHUKHU.

77 YcnoBus HaOMOIeHUS
MaKCHUMYMOB U MUHUMYMOB

78 Pewmenue 3amau

79 [Tpumenenne uHTEpHEpEHINN

80 Judpakuus ceera
Hudpaknmonnas pemeérka.

81 YcnoBue HaOMIOIEHUS
TJIaBHBIX MAKCHUMYMOB

82 Pemenue 3amau

83 ITonepedHOCTh CBETOBBIX
BoJiH. [lonsipusanus cBeta

84 Pemrenue 3anau

85 CBeTOBBIC SIBJICHHSI B TIPUPOJIC
O6006mIeHne

86 cHCTEeMaTH3alus 3HAHHUH 110
teme "OnTuka"

87 KonTponbhas paboTa no teme
«OnTuka»
['paHuUIBI IPUMEHUMOCTH

88 KIIACCMYECKON MEXaHUKH.

3aKOHBI 3JIEKTPOJUHAMUKU U




MNPpUHIUIT OTHOCUTCIBHOCTH

89

[ToctynaTel cnenuaibHOM
TCOPHUU OTHOCUTCIIBHOCTHU

90

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBai. [IpeoOpa3zoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCHUTENIBHOCTh
OJTHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpaIIeHHE JTTMHBI

91

DHeprus u UMITyJIbC
PENATUBUCTCKOM YacTUIIbI

92

CBs13b Macchl € 3HEpTUen u
UMITYJIBCOM PESTUBUCTCKOM
YaCTHUIIbl. DHEPrus MOKOs

93

PaBHOBecHOE TeILIOBOE
W3JIy4YEHHE

94

3akoH cMemeHns Buaa

95

I'unoresza M. Ilnanka o
kBaHTax. DOTOHBI

96

DOHeprus U UMILyJIbC (OTOHA

97

®oro3dpdext. OnbiTol A. T
CroseroBa. 3aKOHEI
dbotordpdexra

98

VYpaBHeHne DWHIITEHHA 1S




dororddekra. "Kpacnas
rpanuma"” Gotodddexra

JlaBnenue cBeta. OmbiTe! 11. H.

99
JleOeneBa

100 BoJsHOBEIE CBOMICTBA YaCTHIL
Bonnse! ge bpoitns. Jlnuna

101 BOJIHBI JIe bpolins u pasmepsl
o0acTy JoKanu3aluun
JIBUKYILIECS YaCTULIBI

102 KopnyckynspHo-BOITHOBOM
JTyamnu3M

103 Judpakius 37eKTpOHOB Ha
KpHUCTalIax
Crnenuduka n3mepeHuit B

104 | MKPOMHPE. CootHomieHus
HEOIPEAETIEHHOCTEN
I'eit3enOepra

105 | Pemenne rpaduyeckux 3amad

106 | Penrenue pacu€THBIX 3a/1a4
KonTponbnas pabota mo

107 TemaM: "Ocnosrl CTO",
"KopnyckynsipHO-BOJIHOBOM
Tyaim3m"
OMnBITHI 110 MCCIEA0BAHUIO

108 | ctpoenus aroma. [TnmanerapHas

Mozenb atoma Pesepdopaa




109

IToctynatel bopa

110

Bunel cniektpos. CriekTp
YPOBHEW 3HEPrUU aTOMa
BOJOpOAA

111

CrnoHTaHHOC U BBIHYKACHHOC
H3JIYy4YCHUC CBCTA

112

Jlazep

113

Hyxknonnas Mmogens sigpa
I'eiizen6epra-lBaHeHko.
3apsi 1 MaccoBOE YHUCIIO si/Ipa.
N3oronsl. PannoakTuBHOCTH

114

3aKOH pajiiOaKTUBHOIO
pacnana. CoicTBa
HMOHM3UPYIOLIETO U3JIy4YEHUS.
Bnusinue pagnoakTUBHOCTH Ha
JKUBbIE OPTaHU3MBI.
Ho3nmerpus

115

OHeprus CBA3U HYKJIOHOB B
sape. Snepubie cuibl. Jedekr
Macchl sapa. SAnepHeie
peakumu. SnepHble peakToOpsI.
ITpob6aemsl ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrM4eCKHUE aCIEKThI
pa3BUTHUSA AAEPHOUN SHEPreTUKU

116

Mertoapl perucTpanuu u




HCCJIE0OBAHMS DJIEMEHTAPHBIX
gactull. DyHaamMeHTaabHbIE
B3auMoeHcTBuUA. bapuonsl,
ME30HBI U JICITOHBI.
IIpencrasnenue o
CrannaptHoii Mogenu. KBapk-
TJIFOOHHAs! MOJIENb aJpOHOB

117

du3uka 3a npeaenaMu
CrannaptHoit mogenu. Témuas
Martepusi U TEMHasl SHEPTHUS.
EnuncTBO mszmueckoit
KapTUHBI MUpPA

118

DTarbl pa3BUTHS aCTPOHOMUH.
3HaueHue aCTPOHOMUU

119

IIpuMeHHMOCTB 3aKOHOB
busuky 1151 00bSICHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX
HUCCIIENOBaHUN

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PAINOTEIIECKOIIBI,
BHeaTMoc]epHas aCTpOHOMUS

121

Bun 3B€3n1H0T0 HEOdA.
Co3Be3nus, sipkue 3BE3/bl,
IUTAHETHI, UX BUIANMOE
JIBIDKCHHE




122

Conneuynas cucrtema. CoJiHIIE.
ConHeyHas aKTUBHOCTb.
Ucrounuk snepruu CosHua u
3BE3/T

123

3BE3/1bI, UX OCHOBHBIE
XapakTepUCTUKU. J{narpamma
"CHIeKTpaJIbHBIN KJlacc —
CBETUMOCTB"

124

3Be3 bl TIIaBHOMN
MOCJIEAOBATEILHOCTH

125

Buytpennee crpoenue 3BE311.
CoBpeMeHHbIE IPEICTABICHUS
O MPOUCXOXKICHUHU U
spomonuu CoHIa U 3BE37.
DTanbl )KU3HU 3BE3]

126

Mneunsiii I[Iyts — Hama
lNanakTuka. Tunel raJakTuk.
UYEpHble AbIpHI B sApax
rajlakTHK

127

Bcenennas. Paciimpenne
Bcenennoii. 3akon Xa00i1a.
Teopus bosbioro B3pbiBa.
PennkroBoe n3nyuenue

128

MacmrabHast CTpyKTypa
Bcenennoi. MeraranakTtuka

129

Hepewménnsie mpo6iieMbl




ACTPOHOMUHA

130

OU3NYECKHUIN TPAKTHUKYM I10
teme "MccnenoBanue
MarHUTHOTO IOJIS TOCTOSHHBIX
MarHuToB" HIn
"UcciaenoBaHue CBOWCTB
beppomMarHeTUKOB" WU
"HccnenoBanue 1eiCTBUS
IIOCTOSTHHOTO MarHuTa Ha
pamKy ¢ TOKoM"

131

Pu3nYeCKHil MPAKTUKYM 110
teMe "M3mepeHne cuiibl
Awmrnepa" wiu "V3yuenue
3aBHCUMOCTH CUJIbI AMIiepa OT
CHJIBI TOKa" MU
"Onpenenenre MarHUTHOM
MHAYKIIMHA HA OCHOBE
nU3MepeHus cuiibl AMrepa"

132

Pu3HYECKHl MPAKTUKYM 110
TeMme "HccienoBanue sBICHUA
AJIEKTPOMAarHUTHOM
MHIYKIUU" WK
"OnpeneneHre HHAYKIUU
BUXPEBOI'0 MarHUTHOTO MO

133

@u3HYECKU IPAKTUKYM I10
teme "MccaenoBanue sIBICHUS
camonHykiuu" uinn "Coopka




MOJEJIH 3JEKTPOMArHuTHOT'O
reHeparopa"

134

@uU3HYECKUI MPAKTUKYM I10
teme "M3mepenue nepuoaa
CBOOOIHBIX KOJIEOAHUH
HUTSIHOTO U MPYKUHHOTO
MasTHUKOB"

135

OU3NYECKHUI TPAKTHUKYM T10
teme "IIpeoOpa3zoBanue
SHEPTUU B MPY>KUHHOM
MasTHHUKE"

136

Pu3HYECKUl MPAKTUKYM 110
Teme "Uccinenosanue
IIEPEMEHHOT0 TOKA Yepe3
[10CJI€ZI0BATENBHO
COEAMHEHHBIE KOHIEHCATOD,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboOThI
HMCTOYHHKOB CBETA B IICTIH
MEepEeMEHHOTO ToKa"

137

@uU3HYECKUI IPAKTUKYM 110
teme "M3yyenue nmapameTpoB
3BYKOBOM BOJIHBI"

138

@u3HYECKHl MPAKTUKYM IO
teme "M3mepenune nokasarens
MpEIOMIIEHUA CTeKIA" WIn
"[TonydeHue n300paxxeHus B




CUCTEME U3 IJIOCKOTO 3epKajia
U JUH3EI"

139

@uU3HYECKUI MPAKTUKYM I10
TeMme "Uccienosanue
3aBUCUMOCTH (POKYCHOTO
paccTosiHUs OT BelllecTBa (Ha
IIpUMEpE KUIKUX JINH3)" UIn
"N3mepenue GoKycHOTO
PacCTOSHUS PACCENBAIOIINX
nuH3"

140

Pu3nYeCKHil MPAKTUKYM I10
teme "HaOmnronenue
nubpakum, HHTEppepeHIun
U HoJspusanuu ceera'

141

@uU3HYECKUI IPAKTUKYM 110
teme "OnpeneneHue UMITyJIbca
Y DHEPTUU PENIITUBUCTCKUX
gacTul (o ¢oTtorpadusim
TPEKOB 3apsKEHHBIX YacTHUI B
MarHuTHOM ToJie)"

142

@uU3HYECKU IPAKTUKYM 110
teme "M3MepeHue mocTosHHOM
[l;manka Ha ocHOBE
uccaenoBanus potodrddexra”
nm "UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJMO]I OT HanpsKeHus"




143

Pu3HYECKUl MPAKTUKYM 110
teme "MccnegoBanue cekTpa
pa3pexKEHHOT0 aTOMApHOI0
BOJIOpOJa U U3MEPEHUE
noctosiHHOM Pundepra"

144

OUBNYECKHUIN TPAKTUKYM T10
teme "HccnegoBanue
paMOaKTUBHOTO ()OHA C
UCIOJIb30BaHUEM J103UMeTpa"
uin "M3yueHue noraoneHus
OcTa-4acTuIl aJrOMUHHEM "

145

@uU3HYECKUI IPAKTUKYM I10
Teme "HaOmromenns 38€34HOTO
Heba HEBOOPYKEHHBIM IJ1a30M
C UCIIOJIb30BAHUEM
KOMIIbIOTEPHBIX MPUIIOKEHUN
JUIS OTIPEJIEIIEHUS TTOJI0KEHUS
HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE
co3Be3ausi CeBepHOTO
MOJTyIIApHsI U IpKUE 3BE3/1bI"
nid "HabaroaeHus B TenecKon
JIyHBI, IUIAHET, TYMAHHOCTEU U
3BE3JHBIX CKOILICHUN"

146

O06006111eHIE U
cucremMarusanusa 3Hadui. Poib
(U3UKY 1 aCTPOHOMUU B




3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM,
COLIMAJIbHOM M ATHYSCKOM
cdepax IeaTeITbHOCTH
YyeJIOBeKa

147

O060011EeHE U
cucTeMaTu3anus 3HaHui. Poib
U MeCTO (PM3UKU U
aCTPOHOMUU B COBPEMEHHOU
Hay4YHOU KapTHHE MHUpa

148

O06o00u1eHne u
cucreMaTusanus 3HaHui. Posb
¢buznueckoil Teopuu B
dbopmupoBaHUn
MPEACTABICHHUH O (HPU3UIECKOM
KapTHUHE MUpPa, MECTO
(bu3nyecKoil KapTUHBI MUpPA B
o011IeM psiAy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJCTABICHUN O MPUPOJIE

149

O0600111eH1E U
CUCTEMATH3AaLMs 3HAHUHN 110
Teme "Kunemaruka"

150

O060011IEeH e U
CHCTEMAaTH3alus 3HAaHUH 110
teMme "Kunemaruka"

151

O06006111eH1E U




cHUCTeMaTH3aIusl 3HaHUM 110
teme " Ilunamuka"

152

O6o00mmenue u
cucTeMaTH3alus 3HaHUI 10
teme "CraTuka TBEpAOro
Tena"

153

O060011eH e U
CHCTEeMaTH3alus 3HaHUH 110
TeMe "3aKOHbI COXpPaHEHHUSI B
MexaHuke"

154

O06001IeHE 1
CUCTEMATU3aLMsl 3HAHUM 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETH4eCcKoU Teopun"

155

O06001IeHE 1
CHCTEeMaTH3alus 3HaHUH 110
teme "TepmonnHamuka.
TenmoBrle MaIMHG"

156

O60061enHue u
CUCTEMaTHU3aLMs 3HAHUN 110
TeMe "ArperaTHble COCTOSTHUS
BemiecTBa. Pa3oBbie
nepexopl"

157

O06006111eH1E U
cucTeMaTu3alus 3HaHUH 110
Teme "DnekTpuyeckoe mose"




158

O6o0ueHue u
cHCTEMAaTHU3allKs 3HAHHH 110
TeMe "IlocTOSAHHBIN
AIEKTPUIECKUH TOK"

159

O06o01enue u
cucTeMaTHh3alus 3HaHUH 1o
TeMe "ToKu B pa3InyHbIX
cpenax"

160

O0600611eH1E U
cUCTEMATHU3ALM 3HAHUHN 110
TeMme "MarautHoe noje"

161

PesepBHbIit ypok. O60011eHNE
Y CHCTEMAaTH3allus 3HAHUH 110
TeMe "DJIeKTpOMarHuTHas

UHIyKIus"

162

PesepBHbIit ypok. O60011IeHNE
M CUCTEMaTH3aLUs 3HaHUH 10
TeMe "MexaHnueckue
KoJieOanms"

163

PesepBHblit ypok. O60011eHNE
U CUCTeMaTu3alus 3HaHU| 110
TeMe "DJIeKTPOMAarHUTHBIE
Kosebanus"

164

PesepBHblit ypok. O60011eHNE
U CHCTEMAaTU3allus 3HAHUU TI0
Teme "MexaHudeckue u




3JE€KTPOMArHUTHBIE BOJIHBI"

165

PesepBubIil ypok. O6001eHIe
U cucreMarunis3alnus 3HAHUH 110
teme "OnTuka"

166

PesepBHbIit ypok. O6001ICHNE
U CUCTEeMaTHU3alliA 3HAHUH I10
Teme "OcuoBel CTO"

167

PesepBHbIit ypok. O600ICHNE
U CHCTEeMAaTH3allus 3HAHUN TI0
teme "KopnyckymnspHo-
BOJIHOBOU JTyanu3m"

168

PesepBHEIit ypok. O600IICHNE
Y CHCTEMAaTH3alus 3HAaHUHU 110
teme "®uznka atoma"

169

PesepBubIil ypok. O600111eHIE
M CUCTEMaTH3aIus 3HaHUH 110
Teme "®u3nKa aTOMHOTO s/Ipa
Y 3JIEMEHTApHBIX YaCTHUII"

170

PesepBHEIit ypok. O600IICHNE
Y CHCTEMAaTH3alus 3HAaHUN 110
TeMe "DIeMEeHThI
acTpodu3uku"

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

170
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1I YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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