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IHHOACHHUTEJIBHAASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEro o0Iero oOpa30BaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHUU U TPeOOBAHMI K pe3yJibTaTaM OCBOCHUS
OCHOBHOW 00pazoBarenbHON mporpammbl, npencraBieHHbix B ®I'OC COO, a
Takxke ¢ yuétom (enepaibHON paboueit mporpaMMel Bocniutanus u Konneniuu
npernojiaBanusi  ydyeOoHoro mpeamera «®Dusznkay B 00pa30BaTEIbHBIX
opranmzanuax  Poccuiickon — ®dexpepauuu,  peaM3yOIIUMX  OCHOBHBIE
o0Opa3oBaTeabHbIC MPOTPAMMBEI.

[Iporpamma 1o ¢du3uke omnpeaenser o00sA3aTeNbHOE MPEIMETHOE
coJiep KaHNe, YCTAHABIMBACT PEKOMEHAYEMYIO TIOCIEOBATEIPHOCTD HU3yUYCHHUS
TEM U Ppa3felioB yd4eOHOTO TpeaMeTra ¢ Y4ETOM MEXMIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBsI3€H, JIOTMKA y4eOHOTO TIpoIlecca, BO3PACTHBIX
ocobenHoctel obyuaromuxcs. [Iporpamma no ¢usuke maét mpencTaBlieHUE O
IEJsAX, COJCp’KaHUM, OOIel cTpaTeruy OOy4eHHs, BOCIUTAHUS W Pa3BUTHS
oOydJarommxcst cpeacTBaMu ydeOHoro mpenvera «Dusuka» Ha yriayOiaEéHHOM
YPOBHE.

N3yuenune kypca Gu3NKU yriiyOJIEHHOTO YPOBHS TMO3BOJISIET PEAM30BaTh
3a/1auu MpoeCCUOHAITBHON OPUEHTAIINH, HAIIPABIICHO HA CO3/IaHUE YCIIOBUH JIJIS
MIPOSIBJICHUS] CBOUX WHTEJUICKTYAJIbHBIX U TBOPYECKUX CIMOCOOHOCTEH KaKIIbIM
OOyJaromMMcsi, KOTOpPhIE HEOOXOAMMBI JUIsl TPOJOHKCHHS O0pa3oBaHUsA B
OpraHu3anusX MPOPECCHOHATBLHOTO 00pa30BaHUs MO Pa3IUYHBIM (HU3UKO-
TEXHUYECKUM U WHKECHEPHBIM CIICIIUATLHOCTSIM.

B mporpamme mo ¢usuke OmpeAensroTCcs IUTAHUPYEMBbIE Pe3yJIbTaTh
OCBOCHHUSA Kypca (U3UKHM Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIE, METalpeIMEeTHbIE, MNpeaMeTHbIe (HAa YIIIyOJIEHHOM YpOBHE).
Hay4no-MeTomonorndeckoit  OCHOBOM Juisi  pa3paOOTKM  TpeOOBaHW K
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3yJIbTaTaM O00Yydaromuxcs,
OCBOMBIIIMX MPOrpaMMy 1Mo (U3UKE Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUS
Ha yriayOJa&éHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IEATeTLHOCTHBIN MOAXO0.

[Iporpamma no gusrke BKIIOYALT:

IJIAaHUPYEMbIE pPe3yJbTaThl OCBOEHUs Kypca (GU3WKKA Ha YriayOJa&HHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI TI0 TOJIaM O0YUYEHUS;

coJiepkaHue yueOHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma mo ¢u3uke WMeeT MPUMEPHBIA XapaKTep W MOXKET OBIThH
MCITOJIP30BaHA YUUTEISIMU (DU3UKH ISl COCTABIICHUS CBOUX Pab0OYHX MPOTPamMM.

[Iporpamma 1o ¢Gu3HKe HE CKOBBIBACT TBOPUYECKYIO HHUIIMATHBY YUUTEIICH
U TIPEIOCTaBISET BO3MOXKHOCTU JUISI PEATH3AllMN PA3TUYHBIX METOIUICCKUX
MOJXO/J0B K TPEMOJaBaHUi0 (PH3WKH Ha YIIIyOJIEHHOM YPOBHE TMPHU YCIOBUHU
coXpaHEHUs 00s13aTEIHHON YaCTH COJIEPKaHMS Kypca.

du3rka Kak Hayka O HanOoyiee OOMMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBE yueOHOTO MPEeAMETA B IIKOJIE, BHOCUT CYIICCTBEHHBIN BKJIA]l B CHCTEMY
3HaHHK 00  okpykatomem wmwupe. llkombHBIE  Kypc  ¢u3mKH  —
CHUCTEMOOOPA3yIONUH ISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (pM3WYecKre 3aKOHBI Jie)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
M3y4aeMbIX XUMHUEH, Omosiormeit, ¢usmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W aKTUBHOE MPUMEHEHWE (DU3WYECKUX 3HAHHWKA OIMPECITHIIO
XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPTETHKH,
TPaHCTIOPTa, OCBOCHHSI KOCMOCA, TTOJIYYSHHUSI HOBBIX MAaTEPHAIIOB C 33JJaHHBIMU
cBoiicTBamu. M3yueHune (Pu3MKM BHOCUT OCHOBHOW BKJaa B (DOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTWHBI MHUpa oOyuaromerocs, B (opmMupoBaHHe



YMEHUHN MPUMEHSATh HAYYHBIM METOJ] TO3HAHUS MPY BBHITIOJIHEHUH UMH y4eOHBIX
HCCIIEJOBAHUM.

B ocHOBY Kypca ¢u3uKku Ha YypOBHE CpeaHero oOmiero oOpa3oBaHUs
MOJIOKEH PsiA UAEH, KOTOpPbIE MOXHO paccMaTpuBaTh KakK HIPUHUUIIBI €ro
MIOCTPOCHMUSI.

Hoea yenocmuocmu. B COOTBETCTBUU C HEU KypC SIBIISIETCSI JIOTUUYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3/ieioB (M3HKH, BKITFOYAET Kak
BOIPOCHI KJITACCUYECKOH, TaK M1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCcTBUU C HEW MaTepuan Kypca (U3UKA
o0beMHEH BOKPYr GU3MUECKUX Teopuil. Bemymmm B Kypce sBISETCS
(dbopMHpoOBaHUE MPECTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanmzanus npeanoaaracT UCIoIb30BaHUEC
T'YMaHUTAPHOTO MOTEHIMANA (U3HUYECKON HAYKU, OCMBICIICHUE CBSI3H Pa3BUTHS
bu3uKM ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PECHUCCKUMH,
HPaBCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoea npuknaonoii nanpaenennocmu. Kypc (usuku yriryOi€HHOTO
YPOBHSI TMpEAIoJaraeT 3HAKOMCTBO C IMIMPOKHUM KPYrOM TEXHHUYECKUX H
TEXHOJIOTUYECKUX MPUIIOKECHUN HW3YyUYEHHBIX TEOpUUA M 3akOHOB. [Ipu sTom
paccMaTpUBAaIOTCSI HA YPOBHE OOIIMX TMPEJICTABICHUN U COBPEMEHHBIE
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHHU.

Hoesa rkonozuzayuu peanusyercsi MOCPEICTBOM BBEACHHUS 3JIEMEHTOB
collep KaHMs, TOCBAMIEHHBIX HSKOJOTHMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke 00CYyXICHUS
npoOJjeM  palMOHAIBHOTO  TPHUPOAOIONB30BAHUA M IKOJOTUYECKOUN
0€30MacHOCTH.

OcBoenue conepkaHusi MPOrpaMMbl IO (PU3KKE TOJDKHO OBITH TIOCTPOSHO
Ha MPUHIIAIIAX CUCTEMHO-JIEATeTLHOCTHOTO oaxoAa. s dusuku peanusarus
ATUX TPHUHIMIOB Oa3WpyeTcss Ha  HUCIOJB30BAHUU  CaMOCTOSTEIHLHOTO
AKCIIEPUMEHTA KaK MOCTOSHHO JEeHCTBYMOMEro (akTopa y4eOHOro mporecca.
Jlsist yriyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIET0 (POHTAIbHBIE YYEHUYECKHUE OIbBITHI IPHU
M3Y4YCHUU HOBOTO MaTepualia, JIabopaTopHbIe pabOThI U pabOTHl MPAKTHKyMA.
[Ipu 5TOM BO3MOXKHBI JiBa COoc00a peanm3aruu (PuU3ndecKoro mpakTukyma. B
MIEPBOM CIIy4ae MPAKTHKyM MpoBoAuTCs oo B KoHIE 10 u 11 xmaccos, mmubo
IOCJIE TIEPBOrO M BTOPOTO IMOJYTOJWM B KaXXJIOM W3 3THX KiaccoB. Bropoit
Croco0 — ATO MHTETpanus padoT MPaKTUKyMa B CUCTEMY JIJAOOpPaTOPHBIX padoT,
KOTOpBIE MPOBOJSATCS B Mpoliecce u3yuyeHus paszzaena (temsl). [lpu 3Tom moa
paboTaMu MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIIbHOE MCCIIEIOBaHNE, KOTOPOE
MIPOBOJIUTCS TIO PYKOBOJCTBY CBEPHYTOTO, 000OMIEHHOTO BUAAa 0€3 MOIIaroBoi
WHCTPYKIIUH.

B mnporpamme mo ¢usmke cucTeMa YYEHHYECKOTO OSKCIEPUMEHTA,
1ab0paTOpHBIX pabOT ¥ MPAKTUKyMa MPEJCTaBIeHAa SUHBIM MepeyHeM. Brioop
TEMaTUKH JJISl ’TUX BUJIOB YUCHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISAETCS
YYaCTHHKaMU 00pa3oBaTEeNbHOTO Tpollecca HUCXONIsd W3  OCOOCHHOCTEU
MOYPOYHOTO IUIAHWPOBAHUS W OCHaleHuss kabwHeta ¢usuku. [Ipu sTOM
oOecrieunBaeTCs OBIAJCHUE OOYJArONTUMUCS YMEHUSIMH MPOBOAUTH MPSIMbIC U
KOCBEHHBIE U3MEPEHUsI, UCCIEAOBAHUS 3aBUCUMOCTEH (DPU3NYECKUX BEIUYUH U
MMOCTAHOBKY OIBITOB 10 MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHMMaHUE yAENSETCS PEUICHUIO PACUYETHBIX U KAYECTBEHHBIX
3amad. [Ipu 3Tom 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4U C SIBHO



3aJIaHHOM M HESBHO 3aJJaHHON (DU3UYECKOI MOJIENbIO, TO3BOJISIONINE TPUMEHSI T
M3Y4YEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jeia Kypca, Tak U
UHTETpUpysl NPUMEHEHUE 3HAHWA W3 Pa3HbIX pasnenoB. s KaueCTBEHHBIX
3alad  TPUOPUTETOM SIBIIAIOTCS 3aJaHusi Ha OOBsSCHEHHUE/TIpeJCKa3aHue
MpoTeKaHusi (U3MYECKUX SIBICHUH M TPOIECCOB B OKPYXKAIOIICH >KU3HM,
TpeOytome BbIOOpa (PU3MUECKONH MOJEIM I CHTYallMd  IPaKTHKO-
OpPUEHTHPOBAHHOTO XapakKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPIOC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECTICUCHHIO YU4eOHOTOo mporecca Kype GU3uku yriyoaéHHOTO
YPOBHSI Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs JODKEH H3Y4aThCs B
YCIOBHUSAX TIpeAMETHOTO KaOumHeta. B kaOuHere (u3MKH JOKHO OBITH
HeoOXxoauMoe JlabopaTopHOe 000pY/IOBaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpamMme Mo (pU3MKe YYCHHYECKUX OMBITOB, JaOOpPaTOPHBIX paboT U paboT
MPaKTUKyMa, a TaK)Ke JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanmonHoe 0060pynoBaHue GOPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTaTOYHOCTH H O00ECTeUYMBAET IOCTAHOBKY
MEPEUYNCICHHBIX B TpOrpaMme MO (HU3MKE KIFOUEBBIX JIEMOHCTPAIU s
UCCJICIOBAHMSI HW3Y4YaeMbIX SIBJICHUH W TMPOIECCOB, OHMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHHM.

JlaGopaTtopHoe 0OOpyIOBaHHE IS YYSHHUCCKHUX IPAKTHUYCCKUX pabdoT
dbopmupyeTCsl B BUIE TEMAaTUYECKUX KOMIUICKTOB M 00ECTICUnBACTCS B pacueTe
OJIHOTO KOMIUIEKTa Ha JBYyX oOydJarommxcs. TemMaTH4ecKne KOMIUICKTHI
1a60paTOPHOTO O00OPYNOBAaHUS JOKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM
MCITOJIb30BAHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU TIEJIIMH H3y4eHUs PUUKHU B 00IIEM 00pa30BaHUU SBIISFOTCSI:

dbopMupoBaHUe HHTEpeca W CTpeMJIeHUsS OOyYaronMxcss K HayYHOMY
WU3YYCHUIO TPUPONBI, PA3BUTHE WX MHTCIUICKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TT03HAHUA U (opMUpOBaHUE
MCCJIEI0BATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yueHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHHH OOBSICHATH SIBJICHHUS C HWCIIOJIH30BAHUEM
(bU3UYeCcKUX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

dbopMHupoOBaHUE TPEACTABICHUA O POJM (UHKK IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TMPEJACTABICHUH O  BO3MOXHBIX  chepax  Oymymei
poeCCHOHANTEHON JIESITEIBHOCTH, CBS3aHHBIX C (DU3HKOM, IMOATOTOBKA K
JanbHENIIeMy 0Oy4YeHHUIO B ’TOM HAMPaBIICHUU.

JlocTKeHre ITUX TeNieid 00eCTIeYrBACTCS PEIICHUEM CIISTYIONINX 3a/1a4 B
mpoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO O0IIEeTo 00pa30BaHus:

MpruOOpETEHNE CUCTEMBI 3HAHHM 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs  MEXaHUKY, MOJICKYJSIPHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY W DJIEMEHTHI aCTPO(PU3HKHY;

dbopMHupOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKUE 3HAHUS IS
o0BsicCHeHUS (PU3UUECKUX SIBJICHUN B MPUPOJC W JJISI MPUHATHS MPAKTHICCKUX
pEIICHU B MOBCEAHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHHs] Pa3IWYHBIX 33lad C SIBHO 3aJaHHOU
(bU3UYeCKON MOJENbIO, 3a1ad, MOAPa3yMEBAOIINX CAMOCTOATEILHOE CO3/IaHHE



dbu3nYecKol MoOJeNnu, aJeKBaTHOW YCIOBHUSM 3a7a4ud, B TOM YHCIE 3a1ad
WHXEHEPHOTO XapaKTepa,

NOHNUMaHUE (PU3NYECKUX OCHOB W TIPUHIIMIIOB JCHCTBUS TEXHHUYECKHUX
YCTPOUCTB M TEXHOJOTHYECKUX TMPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHUS W TIPOBEICHHUS
(GU3NYEeCKUX OKCIIEPUMEHTOB, aHalW3a W WHTEpHperanuu uHOOpMaIH,
OTIPEJICIICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM ISl PA3BUTUSL YMEHUU NMPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU JICATEIILHOCTH;

pasBuTHe WUHTEpeca K cdepam mnpodeccCHOHATBHOM JIESTEIBHOCTH,
CBSI3aHHOMU ¢ (PU3HKOM.

B cootBerctBuu ¢ tpedoBanusmu OPI'OC COO yrmyOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenMera «Ddusuka» Ha YpOBHE CpPEIHETO OOIIETro
oOpa3oBaHUsI BBHIOMpAETCS OOYUYaIOMIUMHUCS, TIAHUPYIOIMIUMH TPOJIODKCHHE
o0pa3oBaHUs MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha wsyuenue ¢usuku (yriayOn€HHBIA YpOBEHb) Ha YPOBHE CPEIHETO
obmrero oopaszoBanus otBoauTcs 340 gacos: B 10 kiacce — 170 gacoB (5 gacoB B
Heneno), B 11 kimacce — 170 yacoB (5 4acoB B HEMIEIIO).

[Ipennaraemeiii B mporpamme mo (u3uKe MepedeHb Ja0OpaTOpHBIX M
MPAKTUYECKUX PabOT SBISCTCA PEKOMEHIOBAHHBIM, YUYUTEIh JEIaeT BHIOOP
MPOBEICHMS J1a0OPATOPHBIX PadOT M OMBITOB C YUYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEH 00yUYarOIINUXCS.



COIAEPXAHME OBYUYEHUA
10 KITACC

Pa3znen 1. HayuHblilt MeTOA MO3HAHUS TPUPOABI.

®usnka — pyHIaMEHTaIbHAS HAYKa 0 Iprpoje. Hay4HbIil METOX [IO3HAHNS
¥ METOJIbI UCCIICIOBAHUS (PHU3NYECKUX SBICHUM.

DKCIIEpUMEHT U TEOpHs B Mpoliecce Mo3HaHus npupoabl. Habmonenue u
AKCIIEPUMEHT B (pHU3HMKe.

Croco6bl m3MepeHus (PU3NYECKUX BEITWYUH (AHAJIOTOBBIE U IU(POBBIC
HU3MEpPUTETbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIC CHCTEMBI).

[TorpemHocT  u3MepeHUil (GU3NYECKUX BENMWYMH (AOCONMIOTHAST W
OTHOCHTEIIbHA).

MopenupoBanue (U3NYECKUX SBJICHUA U TPOIECCOB (MaTepHabHAS
TOYKa, a0CONIOTHO TBEPIOE TENO, WIealNbHAs >KUAKOCTh, HWICATBHBIN Tra3,
TOYEUHbIN 3apsn). ['unoresa. ®uznueckuii 3aKOH, TPAHULBI €T0 TPUMEHUMOCTH.
duznyeckas TEOpus.

Ponp 1 mecTo ¢pusuku B popMUPOBAHUU COBPEMEHHON HAYYHOU KAPTHUHBI
MHpA, B IPAKTUYECKOU JEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmMuKym.

N3mepeHre cuibl TOKa M HANPSHKEHUS B LEMU MOCTOSHHOIO TOKA MpHU
MTOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi JabopaTopueit o ¢usuke. [[pumepsr nzmepenus
(U3UYECKUX BEJIMYMH TIPU MIOMOIIIN KOMIBIOTEPHBIX JATYHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBuxeHrne. OTHOCUTEIIBHOCTh MEXAHUYECKOTO JIBUKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTOop MarepuasbHOM TOYKH, €r0 MPOEKIHUH Ha OCH CHCTEMBI
KoopauHat. TpaekTopus.

ITepemerienne, CKOpOCThb (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHE MATepHAIbHOM TOYKH, WX MPOEKIHUHU HA OCHU CUCTEMbl KOOPIUHAT.
CrnoxeHue nepeMeIieHnil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE  MPSIMOJMHEMHOE  JIBUKCHHUE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUS U TyTH MaTEPUaIbHON TOYKHU OT
BPEMEHU U UX rpaduKH.

CBoOosHOE TajieHre. Y CKOpeHHe CBOOOHOrO majcHus. J[BrkeHue Tena,
OpOIIEHHOTO IO YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepHUATbHON TOYKH OT BPEMEHU U MX TpauKH.

KpuBonuuentHoe nBuxkeHue. JIBH)KEHME MaTEpUAIBHOM TOYKH 10
OKPY>KHOCTH. YTJIOBasl U JIMHEWHasi ckopocTh. [lepron u yactora oOpamieHus.
LentpocTtpeMurenbHoe (HOpMalbHOE), KacaTelbHOE (TaHTEHI[MAIBHOE) W
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHu4yeckre yCTpOHCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIUIOMETP,
JIBIKCHUE CHapsJOB, IENHbIE, IIeCTepEHYATbIE W PEMEHHbIE Iepeayu,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALINS KHHEMATHYECKUX XapaKTePUCTUK
JBUKECHUSL.

Crioco0bl uccie10BaHus IBUKCHU.



WMimrocTpauust OpefenpbHOro IMepexona U M3MEPEHUE MIHOBEHHOM
CKOPOCTH.

[IpeoOpazoBanme NBUKEHUN C UCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3peKEHHOM HPOCTPAHCTBE.

HaGnronenue nBuwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocT mpu ABUKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTIOBOI CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTel, TPACKTOPUM, CKOPOCTEN JABUKEHHUS OJTHOTO M TOTO XKE
T€JIa B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3y4yeHne HepaBHOMEPHOTO IBUKEHUS C LIENBIO OITPEICIICHUS MTHOBEHHOM
CKOpOCTH.

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

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHMU IIPU PABHOYCKOPEHHOM
JBUKECHHH.

N3mepenne  yckopeHHss  CBOOOJHOTO  MajJcHHS  (PEKOMEHIOBAaHO
UCITIOJIb30BaHUE IU(POBOU TaOOpaTOpUN).

N3yuenue nBWKeHUs Tena, OPOIIEHHOrOo Tropu3oHTaNbHO. I[IpoBepka
TUIIOTE3bl O MOPSMOW MPONOPLIUOHAIBHOM 3aBUCMMOCTH MEXAY JaJlbHOCTBIO
M0JIETa U HAYaJIbHOW CKOPOCTBIO TENA.

N3yuyeHne nBUXKEHUS Tela MO0 OKPYKHOCTH C MOCTOSSHHOW MO MOJIYJIO
CKOPOCTBIO.

UccnenoBanue 3aBUCUMOCTH TIEpHO/ia 0OpaIieHus] KOHUIECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

ITepBeii 3akoH HproTona. MHepumanbHbie cucTteMsbl oTcuéra. [IpuHnmn
OTHOCHUTENbHOCTH ['anunes. HennepuuanbHbie CUCTEMBI OTCUETA (OpeIeSICHHE,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIun cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepuanbHON TOYKH.

Tpernii 3ak0H HprOTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TSTOTEHHUS. OJKBUBAJICHTHOCTh T'PAaBUTALlMOHHOW U
WHEPTHOM MAaCCBHI.

Cuna TspKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAJIEHUS OT BHICOTHI
HaJ] TIOBEPXHOCTHIO IUIAHETHI W OT TreorpaduyecKod MHPOTHL. JIBMKeHUE
HEOCCHBIX TeN W WX cmyTHUKOB. 3akoHbl Kemiepa. [lepas kocmmueckas
CKOPOCTb.

Cuna ymnpyroctu. 3akoH ['yka. Bec Ttenma. Bec Ttena, aBmxylierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHUSI CKOJBKEHHSI U CUJIa TPEHUS
nokosi. Koaddumuent tpenus. Cuiia CONMpOTHBICHUS TPU JIBWKEHUU TEla B
YKUJIKOCTHU WJIA rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

HNasnenue. ['mapocratudeckoe gasinenue. Cuna Apxumena.

TexHHYeCKne yCTPOWCTBA M TEXHOJIOTUYECKUE MPOLECCHI: MOAUIUITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnrogenne naBWKEHUS Tel B WHEPHHUAIBHBIX W HEWMHEPIIHMAIBHBIX
CHUCTEMax OTCYETA.

[TpyHIMIT OTHOCUTENBLHOCTH.



Kauenue nByX HUMJIMHAPOB WIM HIAPOB Pa3HOW MAacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJACHCTBYIOIIEH TMPUJIOKEHHBIX K TEIy CHI C
IPOM3BEICHUEM MAcCChl Te€jla Ha €ro YCKOPEHHE B HHEPLMAJIbHOW CUCTEME
OTCY€Ta.

PaBeHCTBO cHiI, BOBHMKAIOIIUX B PE3YIbTATE B3aUMOIECUCTBUS TEIL.

HN3mepenune macc no B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U TAJICHHH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKyMm.

N3mepenne paBHOICHCTBYIOIICH CHII PHU IB>KEHUH OpYyCKa 10 HAKJIIOHHOM
IJTIOCKOCTH.

[IpoBepka THUMOTE3bI O HE3aBUCHMOCTH BPEMEHH JIBIDKCHHsI OpyckKa IO
HAKJIOHHOM IUIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCBhl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pEe3UHOBOM 00pa3Iie, oT ux aedopMaIimm.

N3yuyeHne nBUKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTOM Yepe3
JErKUMA OJIOK.

N3mepenne kodduimenTa TpeHrs M0 BEIMYUHE YIII0BOTo KoddduimenTa
3aBHCHUMOCTH Frp(N).

UccnenoBanne aBWKeHUs Opycka TIO HAKIOHHOM TUIOCKOCTH C
MepeMEHHBIM KO3 DUITUEHTOM TPEHHUS.

N3yueHne nBuKeHUs rpy3a Ha Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHO TBEpIOE Teno. [locTymarensHOe U BpamaTeabHOE JIBIKCHHE
TBEPAOTO Teja. MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaiieHus. [limedo cuibl.
CnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcioBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOC PABHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

VY ci1oBUsl paBHOBECHSL.

Bunsr paBHOBECHS.

Yuenuueckuii skcnepumenm, 1a60pamoptsie pabomot, RPAKMUKyM.

HccnenoBanune ycinoBUW paBHOBECUS TBEPAOTO TEJA, HWMEIOUIETO OCh
BpAaIl[CHUS.

KoncTpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPOTO TENA, UMEIOLIETO TJIOMIAAb OMOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuke.

Nmnynec maTepuaibHOM TOYKH, CUCTEMBI MATEPHUAJIbHBIX TOYEK. LleHTp
MAaCC CUCTEMBI MaTepUAIbHBIX TOYEK. Teopema O ABUKEHUHU LIEHTPA MaccC.

NmMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMIYJIbCA.

PeaktuBHOE NBUXKEHUE.

MomeHT nMmnynbca MaTepuaibHON TOUkHU. [IpencraBienue o coxpaHeHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGora cuimbl Ha MajgoM W Ha KOHEUYHOM IepeMmenieHuu. I 'padudeckoe
MPEICTABIICHUE PAOOTHI CHITHI.



MoIHOCTh CUJIBI.

Kunernueckasi sHeprusi maTepuaibHON Touku. TeopemMa 00 M3MEHEHHH
KUHETHUYECKOU YHEPTUU MATEPUATIBHOU TOUKHU.

[ToTeHuManbHble W HEMOTEHIMAIbHbIE CWIIbl. [loTeHLMalbHAs SHEPTruUs.
[ToTeHunanbHas SHEPIUs yIOpyro nehopMHPOBAHHON MPY>KUHBI.
[loTeHunanbHasi »HEPrUsi Tejla B OJHOPOJHOM TI'PABUTALIMOHHOM IIOJIE.
[ToTeHunanbHasi 3HEPTUsl Tejla B T'PABUTALUOHHOM I10JI€ OJHOPOJHOIO IIapa
(BHyTpH M BHe I1apa). Bropas xocMuueckas CKOpOCTb. TpeTbsi KOCMHUYECKas
CKOpOCTb.

Cs3b paOOThl HEMOTECHIMAJIBHBIX CHJI C W3MEHEHHEM MEXaHUYeCKOU
SHEPIUU CUCTEMBI T€JI. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHnue bepHyv 11 WACaTbHOM XUAKOCTH KaK CJEICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKECHUE
pakeT, BOJOMET, KONIEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, (DUTypHOE KaTaHHEe Ha
KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMIYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepeHne MOITHOCTH CHUJIBL.

N3MeHeHne 3Hepruu Telia npyu COBEPIICHUH Pa0OTHI.

B3auMHbIe nIpeBpallieHrss KUHETHYECKOW M MOTEHLUMAIbHONW YHEPIUU NPU
JEHUCTBUM Ha TEJIO CHUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEPTUH MPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmMuKym.

N3mepenne ummylibca Tela no TOpMO3HOMY Ty TH.

N3mepenne CUbl TATH, CKOPOCTH MOJIETH SJIEKTPOMOOUIIST M MOITHOCTH
CHUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEIa C UMITYJIbCOM CHUJIBI.

HccnenoBanrie cOXpaHEeHHsI UMITYJIbCa IPU YIIPYTOM B3aUMOJACHCTBUH.

N3Mepenne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE HW3MEHEHUs MOTEHIMAIBLHOM SHEPruu MPYXKUHBI C paboOTOM
CUJIBbI TPEHUSI.

Ornpenenenue paOOThl CUIIBI TPEHUS MIPU IBUKEHUU Teja MO HAKJIOHHOMN
TJTIOCKOCTH.

Paznen 3. Mousiekyasipaas Gu3MKa 1 TEPMOAMHAMMKA.

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcHOBHbBIE MOJIOKEHUS MOJIEKYJIsipHO-KuHeTH4Yeckoil Teopun (MKT), nx
ombiTHOE oOocHOBaHuWe. Jluddysusa. bpoyHoBckoe mBmkeHHe. XapaxTep
JIBIKCHUST W B3aMMOJICHCTBUSI 4YaCTHI[ BellecTBa. Mojenn CTpOEHUsl Tas3os,
KUJKOCTEH U TBEPIBIX TEI U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pasmepsl MoJiekysl (aroMmoB). KonnudecTBo BellecTBa.
[TocTosinnast ABoraapo.

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

Mogenb nieanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU: YACTUILIbI
ra3a JIBH>KYTCSI XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcotoTHas
temmneparypa (mkana remnepatyp KenbBuna). 3akon JlaneroHa. M3onponeccsl B



UJCATbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
MIPEICTABICHUE U30TPOIIECCOB: N30TEPMa, U30X0pa, n300apa.

CBsa3b MeXJy JaBJICHMEM M CpedHed KHUHETHYECKOW sHeprueu
MOCTYNATEIbHOIO TEIUIOBOTO JBM)KEHUSI MOJIEKYJ MJI€AJIbHOTO ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH HICAIBHOTO Ta3a).

CBs3p  aOCONIOTHOM TEeMIEPaTyphl TEPMOJUHAMUYECKONW CHCTEMBI CO
CpeaHEW KHUHETUYECKOM SHEPrheu MOCTYIATEIbHOTO TEIUIOBOIO JIBMKCHUS €€
YaCTHII.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: TEPMOMETD,
OapomeTp, MoTyYeHne HaHOMAaTePHUAaJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHHS YaCTHIL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBHYKCHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onsita llTepHa.

[IputsxeHre MONEKYIL.

Mojenu KpuCcTaJNINYEeCKUX PELIETOK.

HabGnronenue u ricciieqoBaHue U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

HccnenoBanne mnporecca yCTaHOBJIEHHS TEIUIOBOTO PAaBHOBECHUS NIPU
TEIJI000MEHE MEXK Ty TOPSUYEH U XOJIOTHOU BOJIOM.

N3ydenne m30TepMHUUECKOTO Mpouecca (PEKOMEHAOBAHO HUCIIOIb30BaHUE
1 poBoit 1abopaTopun).

N3ydenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mporecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauiunul.

Tepmonunamuueckass (TJ[) cucrtema. 3agaHue BHEUIHUX YCJIOBUM IS
TEPMOJMHAMHYECKOM CHUCTEMbl. BHelIHHME U BHYTPEHHHE IapaMeTpBhl.
[lapamMeTpbl TCPMOIMHAMHYCCKON CHCTEMBI Kak CPCIHHC 3HAYCHUS BCINYMH,
ONMCHIBAIOIIMNX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHawano tepmoauHamuiku. CamMomnpou3BOJIbHAs —perakcarus
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mojgenp uaeanbHOTO Ta3a B TEPMOJWHAMHUKE — CHUCTEMA YPaBHEHHI:
ypaBHeHHEe MenaeneeBa—KianelpoHa u BeIpaXeHUE JJIs1 BHYTPEHHEN YHEPTHUU.
VY ci10BUS TPUMEHUMOCTH 3TOW MOJIENIN: HU3Kasi KOHIEHTPAaLXs YaCTHUL, BBICOKHE
TeMmneparypel. BplpakeHne s BHYTPEHHEHM SHEPrUM  OJHOATOMHOIO
WJICATBHOTO rasa.

KBazucratnueckue u HECTaTHUECKHUE TTPOLIECCHI.

OneMmeHTapHasi paboTta B TepMoAMHAMUKE. Beruncienue pabOThl MO
rpaduky mporecca Ha PV-auarpamme.

Terutonepemaua kak  crmoco® W3MEHEHUST BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHYECKOW CHCTEeMBI 0e3 coBepiieHuss padoTel. KoHBekius,
TEIUIONPOBOHOCTD, U3TyUYCHHE.

KomnuecTtBo Ttemnorel. TennoéMkocTh Tema. YAenpbHas W MOJISApHAst
TEIUIOEMKOCTH BEIIEeCTBA. YpaBHeHHEe Maiiepa. YaenpHas TEmiaoTa CropaHus
ToruuBa. Pacu€r konuuecTBa TEIUIOTHI NpW Teruionepenaye. llonstue 06
aarabaTHOM IIpoIiecce.



IlepBpiii 3akOH TepMoavHAMHMKH. BHyTpeHHss sHeprus. KomanuectBo
TEIJIOTBI W paboTa Kak Mephl HM3MEHEHUS BHYTPEHHEW DHEPruu
TEPMOJAMHAMUYECKON CUCTEMBI.

BTopoii 3akOH TEpMOAMHAMHUKM i1 PAaBHOBECHBIX IIPOLIECCOB: 4Yepes
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMMUYECKON CHUCTEMBI ITPOXOAUT
eIMHCTBEHHAs afanadara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM [UII HEPABHOBECHBIX IIPOLECCOB:
HEBO3MOXKHO TepeaTh TEIUIOTY OT O0Jee XOJOJHOTO Tela K 0ojiee HarpeToMy
6e3 xommencanuu (Knaysuyc). HeobpatumocTs pupOIHBIX TPOIIECCOB.

[TpuHnmer gectBus TerioBbix MamuH. KIT/.

Maxkcumansnoe 3HaueHue KIIJI. [uki Kapno.

OKOJIOTUYECKHE  aCHEeKThl HCIOJb30BaHUS  TEIUIOBBIX  JBUTATENEH.
TermoBoe 3arpsi3HEHUE OKPYKAIOLIEN CPEJIBL.

TexHHYecKne yCTpOMCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: XOJIOIWIbHUK,
KOHJUITMOHED, NU3EIbHBIA M KapOIOpAaTOPHBIN JBUTATENH, MapoBas TypOWHA,
MOJyYEHUE CBEPXHU3ZKHX TEMIIEpATyp, YTUIM3AUUs «TEIUIOBBIX» OTXOJOB C
MCITOJIb30BAaHUEM TEIUIOBOTO HACOCa, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTUIMBA
JUTS1 BBIPAOOTKU «TETUIOBOM» U 3JIEKTPOIHEPIUH.

Jemoncmpayuu.

W3menenune Temneparypsl pu aanadaTtuieckoM pacIlInpeHUN.

Bo3znymHoe oruuso.

CpaBHeHUE yAECNbHBIX TEIIOEMKOCTEN BEIIECTB.

Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTUH.

UccnenoBanue aauadbaTHOTO Mpoliecca.

KomrnbrorepHble MOAENIN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmMuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BELIECTBA.

HccnenoBanue aauadbaTHOTO Mpoliecca.

N3yuyeHne B3aMMOCBA3U 3HEPTUU MEXKMOJIEKYJIIPHOTO B3aMMOAEHUCTBUSA U
TEMIIEPATyPbl KUIIEHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowl.

[TapooGpazoBanre u KoHJeHcalus. VcrmapeHue u kumneHwe. Y aenabHas
TEIJI0Ta NapooOpa3oBaHUsI.

Haceimiennsle n  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCUMOCTH
IJTIOTHOCTH Y IABJICHHS HACBIIEHHOT O Iapa OT TEMIIEPATYPHI, KX HE3aBUCUMOCTh
oT 00bEMa HACHIIIEHHOTO Tapa. 3aBUCHMOCTh TEMIEpPaTyphl KHUIECHUS OT
JABJICHUS B KUJIKOCTH.

Bnaxxaocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTEILHAS BIIAXKHOCTb.

Teépmnoe temo. Kpucrammmyeckue u amMopdHbie Teina. AHH30TPONUS
CBOWCTB KpHCTaLUIOB. lIlnaBimenume u kpucrtaimmszanus. Y AenbHas TEIUOTa
miaiaeHus. CyommManus.

Hedbopmauun TBEpHOro Tena. Pactskenune u cxkarue. Cnur. Monaymb
HOnra. [Ipenen ynpyrux nedopmarmii.

TennoBoe paciuMpeHue KUAKOCTEN U TBEPJIBIX Tell, 00bEMHOE U JIMHEHHOE
pacuiupeHre. AHMapMOHHM3M TEIUIOBBIX KOJE0AaHW YacTHI] BEIIECTBA Kak
MIPUYMHA TEIJIOBOTO pacliupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUN B (PA30BBIX MMEPEXOIaX.

YpaBHEHHE TEIIOBOTO OajaHca.



[ToBepxnocTHOE HaTsKeHHE. KOA(h(DUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumnsapusie sBineHus. JlaBieHue 1O HCKPUBIEHHOW IMOBEPXHOCTHIO
xunakoctu. Gopmyna Jlamaca.

TexHuueckne yCTpPOWCTBA U TEXHOJOTMYECKHE IIPOLECCHI: KHUJKHE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Jemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiiCTBa HACBHIILIEHHBIX APOB.

Kunienune. Kunenue mmpu noHM»XEHHOM J1aBJICHUHU.

N3mepenune cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITHI C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.

Kanunnsipasie saBieHus.

Moaean HEeHBIOTOHOBCKOM JKUIKOCTH.

Crioco0bl M3MepeHus BIaKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Hab6nronenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKyM.

N3yuyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

HN3mepenue yaeabHON TEMIOTHI IUIABJICHUS JIbA.

N3yuyeHne CBONCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCONIOTHONM BIIAXKHOCTH BO3AyXa M OIEHKA MacChl MapoB B
ITOMEILICHUH.

N3mepenne kodduiimenTa moBEpXHOCTHOTO HATSHKCHHUS.

N3mepenue moayns FOnra.

UccnenoBanne 3aBucuMoctd JedopMariii  pe3suHOBOTO oOpaslia oT
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JieKTpoguHAMMKA.

Tema 1. Inekmpuueckoe no.e.

DnekTpu3anus Tea U e€ MPOosBICHUS. DIIEKTpUUecKuil 3apsn. JIBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOIHHMKH, AUAIIEKTPUKH W MOJYIPOBOJIHUKH.
DNeMEeHTapHbIM SJIEKTPUYECKUM 3apsll. 3aKOH COXPaHEHUs HSJIEKTPUYECKOIOo
3apsa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpuueckoe noje. Ero aefictBue Ha 3JIEKTPUUECKUE 3aPsIbl.

Hampsox€aunocts  snexktpudeckoro modist.  [IpoOueiid  3apsia.  Jluawnm
HaMpsKEHHOCTH 3JIEKTPUUECKOro 1mojsi. OJHOPOIHOE AIEKTPUUECKOE MOJIe.

[ToTeHIMaNTBbHOCTh AJIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHIMAIOB U
HanpspkeHune. [loTeHnmanbHass 3HEpPrUs 3apsiga B AJIEKTPOCTATUYECKOM ITOJIE.
[ToreHunan »snekTpocratudyeckoro mosst. CBsi3b HANPSHKEHHOCTH TMOJS |
Pa3HOCTH MOTEHIUMAJIOB ISl JIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJTHOTO).

[IpuHIMI Cynepno3uIy SIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsga. [lome paBHOMEepHO 3apspkeHHOU cdeprl. [Tome
PaBHOMEPHO 3apsHKEHHOTO Mo o0béMy mmapa. llosie paBHOMEpPHO 3apsiKEHHOM
OeCKOHEYHOW TUIOCKOCTH. KapTWHBI JTWHWNA HAmpsHKEHHOCTH OSTUX TOJEH |
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMPNEeKTpUKM B DJIEKTPOCTATHYECKOM  moJie.  Jludsextpuueckas
MMPOHUILIAEMOCTh BEIIECTBA.



Konpencatop.  DnekTpo€MKOCTb  KOHJEHCATOpa.  DJIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapaiutennbHOE ~ coenuHeHne  KOHAeHcaTopoB.  [locnemoBarenbHOE
COEMHEHNE KOHJAECHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATOopA.

JIBr>KeHHE 3apsyKEHHOM YaCTULBI B OJHOPOJAHOM BJIEKTPUYECKOM IIOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: JIEKTPOCKOII,
AIEKTPOMETP, DJICKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Mogaens anekTpoctaruyeckoro reHeparopa (Ban ne ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM ITOJIE.

DNeKTpocTaTuuecKas 3amuTa.

YCTpOUCTBO W JEUCTBHE KOHAEHCATOPA IIOCTOSSHHOM M IEPEMEHHOMN
EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOLAIU
IJTACTUH, PACCTOSHUS MEXIY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsSKEHHOT0 KOHJIEHCATOoPa.

3apsiika U pa3psjika KOHJIEHCATOpa Yepe3 PE3UCTop.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, nPpAKMUKYM.

OneHka cui B3auMOJEHCTBUS 3apsKEHHBIX TETl.

HaGnrogenue mnpeBpaiieHus 5SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3JIYUYECHUS CBETOANOA.

N3ydyeHne npoTekaHus TOKa B LIENHU, COAEPKAILECH KOHICHCATOP.

Pacnipenenenue pa3HoOCTH MOTEHIMAJIOB (HampsKEHUs ) npu
MOCJIEIOBATEIILHOM COCIMHEHNHU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmosanubslil 31eKmMpudecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VY c1oBUS CyIIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. IcTOuHMKHN
toka. Hanpsikenue U u DJ1C é.

3akoH OMa Jij1s1 y4acTKa LenH.

DIIEKTPUUECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTh COMPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJHHUKA OT €ro JUIMHBI U IUIOLIAJAN MONEPEYHOrO CEYEHHS.
VY 1espHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, napajijieIbHOE, CMEIIaHHOE COEIMHEHUE
MPOBOJHUKOB. Pacué€r pa3BeTBIEHHBIX JIeKTpuyeckux uene. IlpaBuna
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenua.

MOIIHOCTh 3JIEKTPUUYECKOTr0 TOKA. TermnoBas MOIIHOCTh, BhIAEISEMAas Ha
pesucrope.

OJC u BHyTpeHHEE CONPOTHBJICHUE HUCTOYHUKA TOKa. 3akoH Oma st
MOJHOW (3aMKHYTOM) SJIEKTpHUYeCKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKa.
KopoTkoe 3ambikanue.

Konpaencarop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yYCTPOMCTBA M TEXHOJOTHMYECKHE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



N3mepeHune cuiibl TOKa U HaMPSKEHUS.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS IJIsl PE3UCTOPA,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTb COMPOTUBIICHUS! HUIUHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIA/IA TOTIEPEYHOI0 CEUCHHS U MaTepuara.

UccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT CONPOTUBICHUS MpU
MIOCTOSTHHOM HaIps>KEHUH.

IIpssmoe wm3mepenue IJC. KopoTkoe 3amblKaHHE TajlbBAaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

Crnioco6bl coennHeHnst ICTOYHUKOB Toka, DJ1C GaTtapeii.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEK/Ty TOJIFOCAMHA UCTOYHUKA TOKA
OT CHJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKyM.

HccnenoBanre cMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIEHUS POBOTHUKOB.

UccnenoBanre 3aBUCUMOCTH CHJIbI TOKa OT HANPSHKEHUS JJIS1 JIAMIIbI
HaKaJIUBaHMUSI.

VYBennuenue npenaesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUSI UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoct DJ1C ralbBaHUYECKOT0 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEK/Ty MOJIFOCAMHU UCTOYHUKA TOKA
OT CHWJIbI TOKA B IIEIH.

UccnenoBanre 3aBUCMMOCTH TMOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CUJIBI TOKA.

Tema 3. Toku 6 pa3iuuHbIX cpeoax.

DNeKTpUYecKass MPOBOJAMMOCTh PAa3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIICHUS] METAJJIOB OT
temneparypbl. CBEpXIpPOBOIUMOCTb.

DIEKTpUYECKUN TOK B BakyyMme. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBomuuku.  CoOcTBeHHass W NpUMECHas  MPOBOJUMOCTD
nmoJIynpoBoHUKOB. CBoiicTBa P—N-niepexonaa. [1omympoBoIHUKOBBIE TPHUOOPHI.

DIEKTPUYECKUNA TOK B AJIEKTPOJIUTAX. DIICKTPOJUTHUECKAS TUCCOLIMAIIUSI.
OnekTponus. 3akonsl Dapajes s AIEKTPOIU3a.

DJIEKTpUUYECKUM TOK B razax. CamMOCTOSTENbHBI U HECAMOCTOSTEIbHBIN
pa3psa. PaznuuHble TUIBI CAMOCTOATENBHOTO pa3psaaa. Mouus. [1masma.

TexHu4yeckre yCcTpoCTBa U MPAKTUYECKOE MPUMEHEHHUE: Ta30pa3psiIHbIe
JAMIIbl, 3JIEKTPOHHO-JIy4eBasg TPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UCTOp, (HOTOMMOJ, CBETOAWON, TalbBaHWKA, paQUHUPOBAHHE MEIH,
BBITIJIABKA AJTIOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3MEKTPOIUTOB.

3akoHbI 51ekTposinza Papajes.

HckpoBoii pa3psil 1 MPOBOAUMOCTD BO3/1yXa.

CpaBHeHUE NPOBOJUMOCTH METAIIJIOB U MOJTYTIPOBOTHUKOB.

OaHOCTOPOHHSISI TPOBOAMMOCTH AHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

Hab6mrotenne ammekTpoimsa.

N3mepenue 3apsaa 0OTHOBAJICHTHOTO MOHA.



UccnenoBanre 3aBUCUMOCTH  COMPOTHUBJICHUS  TEPMOPE3UCTOpPA  OT
TEeMITepaTyphI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU JUO/IA.

Du3nYecKuil MPAKTUKYM.

CnocoObl  m3MepeHus (HU3WYECKHMX BEIMYUH C  HCIOJIb30BAHHEM
AQHAJIOTOBBIX W IU(GPOBBIX H3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE TIOTPEIITHOCTH U3MEPEHU
¢busndeckux BenuuuH. OTieHKa TrpaHuI] MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, WCCIENOBAaHUM 3aBHCUMOCTEN
(bu3NYeCcKuX BETWYMH, MPOBEpKa MPEIOKEHHBIX TUIOTE3 (BBIOOP U3 padoT,
ONMHMCAHHBIX B TEMATHYECKUX pasneiax «YUYCHHUYECKHUH DKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

MesknpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yriyonéuHoro ypoBaHs B 10 kmacce
OCYIIECTBIISIETCS C Y4YETOM COJAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3EH C
KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduul 1 TEXHOJIOTHH.

Mesicnpeomemuvie nOHAMUA, CEA3ZAHHbBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbIH (QakT, rHUnore3a, ¢u3HIecKas
BENIMYMHA, 3aKOH, TEOpHus, HAOIIONCHWE, OKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeNIb, W3MEPEHUE, MOTPENTHOCTH HW3MEPEHUM, H3MEpPUTEIbHBIC MPHUOOPHI,
udposas mabopatopusi.

Mamemamuka: penieHue CUCTEMbl ypaBHeHUHW. JIuHeWHas QyHKIUA,
napabomna, rumepbonia, uxX TpaduKu U CBOWCTBA. |PUTOHOMETPUUECKHUE
byHKIMH: CUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIACCTBO. BEKTOPHI M UX MPOCKITMU HA OCU KOOPJIMHAT,
CJIOKEHUE BEKTOPOB.

buonozusa: mexaHwdeckoe IBWIKEHUE B JKHBOW mpupojne, muddysus,
O0CMOC, TETNIOOOMEH >KMBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHHUE OKPYIKAIOIICH
CpeIlbl, YTUIU3alus OMOOPTraHWYECKOTO TOTUTHBA JJISI BRIPAOOTKHU «TETUIOBONY H
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKCHHE U KAMWUISPHBIC SBJICHUS B
MIPUPOJIE, STEKTPUICCKUE SIBICHUS B )KUBOU MIPUPO/IE.

Xumusn: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJSPHAs Macca, MOJyYeHHE HAHOMAaTePHUaJIOB, TETUIOBHIE
CBOMCTBA TBEP/BIX T, KUIAKOCTEH 1 Ta30B, )KUJIKUE KPUCTAILIBI, JIICKTPUIECKHE
CBOMCTBA  METAJUIOB, OJCKTPOJUTHYECKAs  JTUCCOIMAIIUS, TajlbBaHUKA,
AIEKTPOHHAS MUKPOCKOTIHS.

T'eozpagpusn: BnaxxHoCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusn: npeodbpa3oBaHue ABUKCHUH C UCIIOH30BAHUEM MEXAHU3MOB,
Y4ET CYXOro M IKHMJKOIO TPCHHSl B TCXHHKE, CTaTHYCCKHE KOHCTPYKLHH
(KpOHIUTEHH, PEMIETIATHIC KOHCTPYKLHMH), HCTIOJIb30BAHUE 3aKOHOB COXPAHCHHs!
MEXaHUKH B TEXHUKE (TUPOCKOII, BOJOMET U IPYTHUE), IBUTATEIh BHYTPEHHETO
cropaHusi, TmapoBas TypOWHa, OBITOBOM XOJOJWUIBHUK, KOHIHUIIMOHED,
TEXHOJIOTMM TIOJYyYCHUS COBPEMEHHBIX MaTEpPHAIOB, B TOM  YHCJE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH, dJICKTPOCTATHUECKAs 3aIINTa, 3a3EMJICHUE
AIEKTPONIPUOOPOB, Ta30pa3PSAAHBIC JIAMIIBI, TOJYIPOBOIHUKOBEIE MPUOOPHI,
raJibBaHUKA.

11 KITACC

Pa3znen 4. DieKkTpoauHAMMKA.
Tema 4. Maznumnmnoe noae.



B3aumojeiicTBUEe MOCTOSIHHBIX MAarHUTOB M TPOBOJHUKOB C TOKOM.
MarautHoe nosnie. BekTtop MarHUTHOM MHAyKUMHU. [IpuHIMII Cynepro3uuuu
MarHWTHBIX TOJIEH. JIMHUM MarHUTHOW MHIYKIIUU.

MarHuTtHOE 10J1€ TPOBOJAHUKA C TOKOM (IPSMOTO IPOBOJIHHKA, KATYIIKU U
KpyroBoro BuTka). OneIT Jpcrena.

Cuiia Amnepa, e€ HarpaBJI€HUE U MOJTYJIb.

Cuna JlopeHua, e€ HampaBi€HUE W MOJIYJb. JIBUXKEHHE 3apsiKEHHOUN
YJaCTHIIBI B OJHOPOJHOM MarHuTHoM moJe. Pabota cusl Jlopenna.

MarunutHoe nosje B BeuecTBe. @eppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHuueckne yCTpOMCTBAa M TEXHOJIOTUYECKHE NIPOLECCHI: NMPUMEHEHHUE

MTOCTOSTHHBIX MarHuTOB, AJIEKTPOMAarHUTOB, TECTEP-MYJIbLTUMETD,
AIEKTPOABUTATETD SIKOOHM, YCKOPHUTENH dJIEMEHTaPHBIX YACTHII.
Jemoncmpayuu.

Kaptina nuHUNA HMHAYKOMA  MarHUTHOTO TMOJS  [OJOCOBOTO U
MOIKOBOOOPA3HOTO TOCTOSTHHBIX MAarHUTOB.

Kaptrnna muHWI MarHUTHOM WHAYKIWW TMOJIS JJIMHHOTO IPSAMOTO
MPOBOJAHUKA U 3aMKHYTOT'0 KOJBIIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JelictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

Hab6nronenue nBmkeHus mydyka 3JEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHnmn JIEUCTBHUS AJIEKTPOU3MEPUTEIILHOIO npubdopa
MAarHUTOA3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKyM.

UccnenoBanrie MarHUTHOTO OISl TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHETHKOB.

UccnenoBanue neiicTBUSI IOCTOSIHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIMU HA OCHOBE U3MEPEHUS CUITbI AMIiepa.

Tema 5. Inekmpomaznumnan UHOYKYUA.

SIBiieHMEe HNEKTPOMAarHMTHOW HHAYKIMHU. [loTOK BekTOpa MAarHUTHOU
uaaykiuu. 3J1C uHayKuuu. 3aKOH 3JEKTPOMarHUTHOW WHAyKuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJC uHAyKUUK B TPOBOJHUKE, ABUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTMBHOCTHM B LIENH MOCTOSIHHOTO TOKA.
SABnenune camonHaykuuu. JJC caMOUHTyKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpoucTBa U TEXHOJOTHUUECKUE MPOIECChl: UHIYKIIMOHHAS
MeYyb, COJICHOMI, 3alllUTa OT AJEKTPU3ALUU TeNl NPU JABUKEHUU B MArHUTHOM
noJie 3eMIIH.

Jemoncmpayuu.

HabGnronenue siBJeHUS JIEKTPOMAarHUTHOW WH Ty KITHH.

Uccnenosanne 3aBucumoct DJ{C HMHIYKIMU OT CKOPOCTH H3MEHEHUS
MarHUuTHOTO MOTOKa.

[IpaBuno Jlenna.

[TaneHue MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBneHre cCaMOMHAYKIUU.



UccnenoBanue 3aBucumoct IJ{C caMOMHAYKIIUHA OT CKOPOCTH U3MEHEHUS
CUJIbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKINH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka mMoienu 2JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

[Mapmonmnyeckue konedanusa. Knunematnueckoe u AUHAMUYECKOE OTTMCAHUE.
DHepreTuyecKkoe OMucaHue (3aKOH COXPAHEHUSI MEXAaHHMYECKOM SHEpPrum).
BbIBOJT IWMHAMHUYECKOTO OMHUCAHHUS TApPMOHUYECKUX KOJeOaHWUW U3 UX
SHEPreTUYECKOr0 U KNUHEMAaTUYECKOr0 OMHUCAHUSI.

Awmrmutyna u ¢dasza xonebanuid. CBsi3b aMILTUTYIbI KOJIEOAHUN MCXOTHOMN
BEITMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUHI.

[Tepuon u wactora konebanuid. [leproa Manbix CBOOOMHBIX KOJIEOAHWMIA
MaTeMaTh4yeckoro MasTHuka. [lepuon cBOOOAHBIX KOJeOAaHWA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxammmx KoneOaHusX. BbIHYXIeHHBIE KoJeOaHUs.
Pe3zonanc. Pe3onancHas kpuBas. BimsHue 3aTyxaHus Ha BHUJ PE30HAHCHOMU
KpUBOU. ABTOKOICOaHMUS.

TexHu4yeckre yCTpONCTBA MU TEXHOJOTUYECKHE IIPOILIECCHl: METPOHOM,
4achl, Kauelu, My3bIKaJIbHbIC HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTETHHOTO IBYKCHHSI.

HabGnronenue He3aBHCUMOCTH MEPUOIa MAJbIX KOJIeOaHHM rpy3a HA HUTH
OT aMIUTUTYIbI.

UccnenoBanue 3aryxarommx KoJeOaHWW ¢ 3aBHCHMOCTH Tepuoja
CBOOOHBIX KOJIEOAHHI OT COMPOTUBIICHUS.

UccnenoBanune konebaHuii Tpy3a Ha MACCHBHOW TMPYKHUHE C IIEIBIO
dbopmupoBaHUS NPEACTABICHUIN 00 UACATBPHON MOIENN MIPY>KUHHOTO MasSTHUKA.

3aK0H COXPAaHECHHs YPHEPTUH MPH KOJICOAHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BIHYXACHHBIX KOJIEOaHUM.

Habmronenue pe3onaHca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmuKym.

N3mepenne nepuojia cBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPY>XUHHOTO
MasITHUKOB.

N3ydenne 3akOHOB JBMKEHHUS Tella B XOJ€ KOJIEOAHUMN Ha yHIpyrom
ojBece.

N3ydenne ABUXKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKUHHOM MAasTHHUKE.

HccnenoBanne yObIBaHUST aMIUTUTY/ bl 3aTyXalOIIUX KOJICOAHMIA.

HccnenoBaHue BBIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHubsle Koae0AHUA.

Konebarenbubiit koHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIC KOJICOAHUS B
uaeanbHoM KolsiebatenbHOM KOHType. Dopmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0U CUIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aK0H COXpaHEHHsSI SHEPTUH B UACATHHOM KOJIe0aTeTbHOM KOHTYpE.

3aTyxaronie AJEKTPOMAarHUTHbHIE KoJieOaHus. BrinyK1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIEOaHUS.



[lepemenHsblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JCUCTBYIOIIIEE 3HAYEHWE CUJIbl TOKA W HAMpPSDKEHUS TMPU pasiudHou (opme
3aBUCUMOCTH IIEPEMEHHOT'O TOKA OT BPEMEHHU.

CunycouanbHblii IEPEMEHHBINA TOK. Pe3nucTop, KOHIEHCAaTOp U KaTyllKa
MHJIYKTUBHOCTH B LIE€NIM CUHYCOUIAIIBHOTO IEPEMEHHOTO TOKa. PE30HAaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneansubiii Tpanchopmarop. [IponsBoacTBo, mnepenaya U moTpeOiIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PUCKU MpPHU TMPOU3BOACTBE 3EeKTpodHepruu. Kynbrypa
HCIOJIB30BaHUs 3JIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: IIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JUHHUU JIEKTPOIIEpeaay.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJICOAHWH OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcruiorpaMMbl JJIEKTPOMAarHUTHBIX KOJICOAHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIEOaHUIA.

Mojenp 3JIEKTPOMarHUTHOIO TeHEpaTopa.

BriHyXIeHHbIE CUHYCOUIATIbHbBIE KOJICOaHNUs.

Pesucrop, kaTymka MHIYKTUBHOCTHA Y KOHJIEHCATOP B LIENN IIEPEMEHHOIO
TOKa.

Pe3onanc npu mnocnenoBaTeIbHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTH U KOHJICHCATOPA.

Y cTpolcTBO M IPHUHIIUI ICUCTBUS TpaHc(opmaTopa.

Mojenp JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4epe3 MOCIEA0BATEIbHO COEAUHEHHBIE
KOHJEHCATOp, KaTylIKy U PE3UCTOP.

Hab6nronenue 35mekTpoMarHiTHOTO pe30HaHCa.

UccnenoBanre paboThl HCTOYHUKOB CBETA B IIETTH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE BOTIHDL.

MexaHnnyeckue BOJIHBI, YCJIOBUS HMX pacrnpocTtpaHeHus. llomepeunsie u
MPOJOJIbHBIE BOJIHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHMYECKUX BOJIH: OTpaKE€HHUE, MpeIoMIIeHne, NHTePhEPEHITUS U
T paKius.

3Byk. CxopocTh 3ByKa. ' poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITlymoBO€E 3arpsi3HEHHUE OKPYKAIOIIEH CPEIbI.

DONEKTPOMArHUTHBIE BOJHBI. YCIOBUS H3JIYUYEHHUS BJIECKTPOMAarHUTHBIX
BOJIH. B3auMHast opueHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXXEHUE, MPEIOMIICHUE,
noJisipu3arys, nHTepdepeHnus u qudpaKims.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHre 3JIeKTpOMAarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[IpuHIMIIBI paIHOCBS3U U TEIEBUICHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuuecKkne yCTpOWCTBA W IMPAKTUYECKOE NMPUMEHEHHE. MY3bIKAJIbHbBIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBU-
MeYb, YJIbTPA3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEUIIUHE.

Jemoncmpayuu.



OO0pazoBaHue U pacpoOCTPaHEHUE MTONIEPEUHBIX U MTPOJI0THHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbH JJTUHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Hab6nronenue orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepeninu u qudpakiuy MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBs3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJIeOaHUI.

HUccnenoBaHnne  CBOWCTB  JJIEKTPOMArHUTHBIX ~ BOJH:  OTPA)XXCHHUE,
MpesIoMJICHUE, MOSpU3anus, Tudpakiys, UHTephepeHITUs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIABTPAhUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, npaKmMuKym.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHeHOE pacIpOCTPAHEHHE CBETA B OJJTHOPOAHOM cpene. JIyd cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpakeHnue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3o0pakeHuii B
miockoMm 3epkaie. Chepudeckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI TMPETOMIICHUS CBeTa. AOCOTIOTHBIN
nokazarenb mnpeiaomiieHus. OTHOCHUTENbHBIM MOKa3aTelb IPEJIOMIICHHUS.
IToCTOSIHCTBO 4YacTOTBI CBE€TAa W COOTHOLICHUE JJIMH BOJIH INPU MEPEXOJE
MOHOXPOMAaTHYECKOT0 CBETA YEPE3 I'PAHUILY pa3Jielia IBYX ONTUYECKUX CPE.

Xon nyueit B npusme. [ucniepcust ceta. CIOXKHBIN cocTaB O6€JI0TO CBETA.
LBer.

[TomHOE BHyTpeHHEE oTpakeHue. [Ipe1esIbHbIN yroJl IMOJIHOIO0 BHYTPEHHETO
OTpakKCHUS.

ColOuparomue W paccewBamIIue JUH3BL. ToHKas nuH3a. DOKyCHOE
pPacCTOSIHME W ONTHYECKas CUJla TOHKOW JMH3BI. 3aBUCUMOCTH (HDOKYCHOTO
PACCTOSIHUSI TOHKOUW CeprUeCcKOi JMH3BI OT €€ T€OMETPUU U OTHOCUTEITHLHOTO
MOKa3aTes MpeIOMIICHUSL.

®opMyJia TOHKOU JIMH3BL. Y BEJIMYEHHUE, 1aBAEMOE JIMH30M.

XoJ Jy4a, NPOMEIIIETrO JUH3Y MO/ MPOU3BOJBHBIM YIJIOM K €€ IIIaBHOU
omtruecko ocu. [locTpoenne wn300pakeHW TOYKH M OTpE3Ka MPSMON B
COOMPAIOIUX W PACCEUBAIOIINX JTMH3aX U UX CHUCTEMaX.

OnTuyeckue npubopsl. Pazpemaromnias cmoco6HOCTh. ['1a3 Kak onTuyeckas
cUcCTEMA.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. MuTepdepennms cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHUS] MaKCUMYyMOB M MHHUMYMOB B HMHTEP(EpPECHIIMOHHOM
KapTUHE OT JBYX KOIEpPEHTHBIX HWCTOYHHUKOB. [IpuMepsl Kilaccuueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakimonHas pemérka. YClIOBHE HAOIIOACHUS
[JIABHBIX MAKCHUMYMOB TMpU TMaJ€HUM MOHOXPOMAaTHYECKOro CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JyMa,
nepuckomn, ¢oToarnmapaTt, MUKPOCKOI, TTPOSKITMOHHBIN armaparT, MPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.



3aKOHBI OTPa)KEHUSI CBETA.

HccnenoBanue npeoMIIeHUs CBETA.

Hab6nronenue noqHOro BHyTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.

UccnenoBanne Xoja CBETOBBIX ITyYKOB 4YEpe3 IUIOCKOMAPAIIIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpocKora, TeJIeCKomna.

Hab6mronenue naTepdepeHim cpera.

Hab6nronenue 11BeTOB TOHKUX TIEHOK.

Hab6mronenune nudpaximu crera.

N3yuenue nudpakiinoOHHON PEMIETKY.

HaGnronenue nudpakiimoHHOTO CIIEKTpA.

Hab6nronenue nucnepcuu cBera.

Hab6nronenune nonsipuzanuu cBera.

[IpuMeHeHue MONSIPOUIOB JIJISl U3YUCHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPaKMUKyMm.

N3mepenune nokazaress nNpeioMJIEHUS CTEKJIA.

UccnenoBanne 3aBucuMocTH (OKYCHOTO PACCTOSHHUS OT BemiecTBa (Ha
MIpUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUS PACCEUBAIONTUX JINH3.

[Tomy4yenue n300paXkeHrs B CUCTEME U3 TIOCKOTO 3epKajia U JTUH3HI.

[Tomy4yenune n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U OJISIPU3AIUN CBETA.

N3ydenne mnonspuzaliid  CBETa, OTPAXKEHHOTO OT  IOBEPXHOCTHU
TUAJIEKTPHUKA.

N3yuenune nHTEpPEPEHINH JTA3ePHOTO U3ITYUYCHHSI Ha JIBYX IETISX.

Habmronenune nucnepcun.

Hab6nronenue u uccnenoBanue AUQPPaKIIMOHHOTO CIIEKTPA.

N3mepenune 1rHbl CBETOBOM BOJIHBI.

[Tonyuenne  cmnekTpa  M3My4YeHUST  CBETOAMOJA INPU  TMOMOIIHU
TUGPaKIIUOHHON PEIIETKY.

Pa3nes 6. OCHOBBI ClIeNUAJIBLHOM TEOPUH OTHOCUTEJIHHOCTH.

['pannubpl  OPUMEHUMMOCTH  KJIIACCMYECKOM  MexaHukd. llocTynaTer
CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpa3zoBanus Jlopenna.
YcnoBue npudMHHOCTH. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMEJICHHUE
BPEMEHU U COKpAIICHUE JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Maccbl C DSHEPrue€d M HMMITYJIBCOM PEISITABUCTCKON YaCTHUIIBI.
DHeprus MmoKos.

TexHuyeckre yCTpoWCTBAa M TEXHOJIOTUYECKHUE MPOIECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEHU 3aPSIKEHHBIX YACTHIL.

VYyeHnueckui SKCEPUMEHT, 1a00OpaTOPHbIE pabOThI, MPAKTUKYM.

Onpenenenue uUMIyJIbCa M DSHEPTrUU  PEISITUBUCTCKUX 4acTHl] (IO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pazgen 7. KantoBas pusuka.

Tema 1. Kopnyckynapno-60110601i Oyanusm.

PaBHOBecHOE TEIIOBOE U3NTyUeHUE (M3TydeHUE aOCOMIOTHO YEPHOTO TENA).
3akoH cmemienus: Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.



dorordpdext. OnbiTel A. I'. CtoneroBa. 3akoHsl hoTodPdekra. YpaBHEeHUE
Ouinmreinna aa oroaddexra. «Kpacnas rpanuma» Gorodddekra.

JlaBnenne cBeta (B YACTHOCTH, JaBJCHHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0 U a0CONIOTHO OTpakarolryto mnoBepxHOcTh). Omwitel [1. H.
JleGenena.

BosnoBble cBoiicTBa yactul. Bosnusl e bpoins. [Invuna Bonnb! ne bpoiins
U pa3Mephbl 00JacTH JIOKATW3alMK JABWKYIIEHCs 4acTuilel. KoprmyckymsipHo-
BOJTHOBOU Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KPUCTAIIAX.

Crnemuduka nzmepenuiit B Mukpomupe. CoOOTHOIICHUS HEOTPEIeIEHHOCTEH
I'eiizenOepra.

TexHuyeckre ycTpoHucTBa M TEXHOJIOTMYECKHE MPOLIECCHl: CIEKTPOMETP,
dboTosnemMeHT, (PoTOAATUMK, TYHHENIHHBIM MHUKPOCKOI, COJHEYHas Oartapes,
CBETOJUO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IMHKOBOM IIACTHHOM.

UccnenoBanue 3akoHOB BHeHEro (porodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTUBJIEHUS MOJYIPOBOJAHUKOB OT
OCBELIEHHOCTH.

Ceeroauo.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, nPAKMUKyM.

HccnenoBanne ¢poTope3ucropa.

N3mepenune nocrosiaaoM [11anka Ha ocHOBe HcclieioBanus hoTodddexra.

UccnenoBannie 3aBUCUMOCTH CHUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. Duzuxa amoma.

OnbITEI O HCCIIEIOBAHUIO CTpOeHUs aroma. [lnanerapHas Moaens aToma
Pezepdopna.

[Toctynatet bopa. M3nyuenune u mornomieHue (OTOHOB TP TEPEXOje
aToMa C OJIHOTO YPOBHSI SHEPTUU HA JIPYTOHU.

Buapl ciektpoB. CrieKTp YpOBHEU 3HEPrun aToMa BOJIOPO/A.

CrnoHTaHHOE U BBIHYKJICHHOE U31yueHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pesepdopaa.

Habmronerne muHEHYATBIX CIIEKTPOB.

YCTpOUCTBO M JEUCTBUE CUETUMKA HOHU3UPYIOIINX YACTHLL.

Ornpenenenue JUIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxkcnepumenm, nadvopamopnvie pabomot, npaKmuKym.

Habmronerune muHEHYATOrO CrieKTpa.

UccnenoBanne crnekTpa pa3peKEHHOr0 aTOMAapHOro0 BOJOpOAA U
u3MepeHue nocrosinnon Punbepra.

Tema 3. Quzuka amomHo20 A0pa u 31emMeHmMAPHLIX YACMUY,.

Hyxnonnas moxens snpa [eitsenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oTonsl.

PamnoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIA OeTa-

pacnaz. ['amma-u3nydeHue.

3aKOH paJMOaKTUBHOrO pacrnaja. PagunoakTUBHBIE HU30TOINbI B MPUPOJIE.
CBoiiCTBa MOHU3UPYIOUIETO U3JIy4YeHUs. BinsiHue paanioakTUBHOCTH HA YKUBbBIE
opranu3Mmbl. EcrectBenHbIil PoH n3nmydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [{edekT maccsl sapa.



Snepubie peakiuu. JlemeHue W CuUHTE3 sAuep. fAAEpHBIE PEAKTOPHI.
[IpoGnembl ympaBiasieMoro TEPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACIEKThI
Pa3BUTHSA AEPHON IHEPIETUKMU.

MeTtonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@yHIaMEHTaJIbHbIE B3aUMOJCHCTBUSA. bapHOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenne o CtangapTHO# Mojaenu. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npenenamu CtangapTHo Mojenu. TémMHas MaTepus U TEMHas
SHEprusl.

EnuHcTBO mznueckoi KapTUHBI MUPA.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: JTO3UMETD,
KaMmepa BuiibcoHa, siiepHbIi peakTop, TePMOSIEPHBINA peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HaHCHAs TOMOTrpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, npaKmMuKym.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenue norsomieHns 6eTa-4acTull aTFOMUHAEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTUS acTpoHOMUHM. [IpUKIagHOE W MHUPOBO33PEHUYECKOE
3HauUe€HHUE AacTpOHOMHH. [IpUMEHUMOCTH 3aKOHOB (HU3HKU [JII OOBSICHEHHS
MPUPOIBI KOCMUYECKHX 0OBEKTOB.

Metoasl actpoHOMUYECKUX HccienoBaHui. COBpeMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PAJANOTEIIECKOIBI, BHEATMOC(EepHAast aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3nusi, spkue 3BE3/bI, MUIAHETHI, UX BUAMMOE
JIBHKEHUE.

ConHeuHas cucTema.

Connne. ConmHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3/I.

3BE311bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[lnarpamMmma «CieKTpaabHbIN KIacc
— CBETUMOCTb». 3BE3/IbI IJIABHOW MOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUJISI 3BE3] TJIABHOW MOCJIENOBATEIbHOCTUH. BHyTpEHHEE CTpOEHHE
3BE311. COBpeMEHHBIE IPEACTABICHUS O IPOUCXOKACHUU U 3BotonnK CoJIHIIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mineunsiii [lyTh — Hama INanakTtuka. [lTomoxenune u auxenue CoJiHIA B
lNanaktuke. Tunel ranakTuk. PagroranakTuky ¥ kBa3zapbl. UEpHBIE IBIPHI B sA1pax
rajakTUK.

Bcenennas. Pacmupenue Bceenennoit. 3axkon Xa606ma. PasOeranme
ranakTuk. Teopus boisbmoro B3peiBa. PEMKTOBOE M3TydeHUE.

MaciraOHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoOaemMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Hab6nronenus 38€34H0T0 HEOA HEBOOPYKEHHBIM TJIA30M C HCTIOIB30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUN ISl ONpPENENICHUs] TOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3ausi CeBEpHOTO MOTyIIapUs |
SIPKUE 3BE3/BI.

HaGmronenuss B Ttemeckonm JIyHBI, MIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHUU.

Du3nYeCKuil MPAKTUKYM.

CnocoObl  m3MepeHHs  (HU3WYECKHMX BEIMYMH C  HCIOJIB30BAHHEM
AHAJIOTOBBIX W UUQPPOBBIX H3MEPUTEIBHBIX NPUOOPOB U KOMIIBIOTEPHBIX
JTATYIUKOBBIX CUCTEM. AOCOIFOTHBIE U OTHOCUTEIIbHBIC TIOTPEITHOCTH H3MEPEHU I
¢busngeckux BenmnurH. OTieHKa TPaHUI] MOTPEITHOCTEN.



[IpoBeneHne KOCBEHHBIX M3MEPEHHM, WCCIENOBAaHUM 3aBHCUMOCTEN
(bu3NYeCKUX BETUYMH, MPOBEpKa MPEIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTHYECKUX pa3lielax «YUYEHUYECKUH SKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O06o0maroiiee NOBTOPEHUE.

O06o001mIeHue 1 cucTeMaTu3aIus CoAepKaHus pa3iesioB Kypca « MexaHukay,
«Monekymnsipuast ~ ¢u3MKa W TEPMOJUMHAMUKAY,  «DIEKTPOJIMHAMHUKAY,
«Konebanus u BOmHBD, «OCHOBBI CIEIMAILHON TEOPUU OTHOCUTEIBHOCTH,
«KBanToBas pusnkay, « 371€MEHTHI ACTPOHOMUHU U ACTPOPUIUKI.

Ponp ¢u3ukum W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYCCKOM,
COIIMAILHONM M JTUYECKOM cdepax IesTeIHbHOCTH YeJIOBEKa, POJIb U MECTO
GU3UKK U acTPOHOMHHM B COBPEMEHHON HAy4YHOW KapTHHE MUpPa, 3HAYCHUE
OMMHCATENIbHON, CHUCTEeMATH3UPYIONICH, OOBSICHUTETFHON M TMPOTHOCTHUYECKOM
byHKIMA HU3UIECKON TeopHuH, poiib (U3HYECKOW Teopur B (HOPMUPOBAHHUH
MPEACTABICHUA O (PU3MUYECKOW KapTUHE MHUpa, MECTO (DU3MUYECKOW KapTHUHBI
MHpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O
MIPUPOJIE.

MesknpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYILIECTBIISIETCA C YYETOM COJEPKATEIbHBIX MEXIPEAMETHBIX CBA3EUH C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpa il ¥ TEXHOJIOTHH.

Meosicnpeomemnovle nonamusn, C6A3AHHbLIE C U3YYEHUEM MENO006
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbIH (QakT, THUNore3a, ¢u3nIecKas
BENIMYMHA, 3aKOH, TEOpHus, HAOIIONCHWE, OKCIEPUMEHT, MOJEIUPOBaHUE,
MOJIeNIb, W3MEpPEHUE, MOTPENTHOCTH HW3MEPEHUM, H3MEPUTENIbHBIC MPUOOPHI,
nudposas madbopatopusi.

Mamemamuka: pelieHUE CHUCTEMBI YPABHEHUU. TPUTOHOMETPUUYECKHUE
byHKIMH: CUHYC, KOCHHYC, TaHI'eHC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOKAECTBO. BEKTOPHI M X MPOEKIIMU HA OCU KOOPAUHAT,
cioxeHue BeKTOopoB. [IpowmsBogHbie sneMeHTapHBIX (yHKIM. [Ipu3Haku
M0I00Us TPEYTOIHLHUKOB, OMPEIeNICHNE TUIOMIAIU TUIOCKUX (GUTYp U 00BhEMA TeT.

buonozua: >nektpuueckue SIBICHUS B JKUBOM MPHUPOJE, KOJIEOATEIbHBIC
JIBWKEHUS B JKUBOW MPHUPOJE, SKOJOTHMUECKHWE PUCKUA MPHU ITPOU3BOJICTBE
ANEKTPOIHEPTHUH, AJIEKTPOMATHUTHOE 3arpsi3HEHUE OKpPY’KAIoIIEH Cpelibl,
yAbTPa3ByKOBash JUArHOCTUKA B MEAMIIMHE, ONTHYECKUE SIBIICHUS B >KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE AaTOMOB U MOJEKYJ, KpUCTAINIMYECKash CTPYKTypa
TBEPIABIX TEJA, MEXaHU3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

T'eocpaghusa: marnutHble TIONIOCA 3€MIIM, 3aJI€KH MArHUTHBIX PYI,
dhoToCchEMKA 36eMHOM TTOBEPXHOCTH, ceicMorpad.

Texnonozus: NPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTPOBUTATENH SIKOOU, TEHEPATOP IEPEMEHHOTO TOKA, MHAYKITMOHHAS TICYb,
JUHUM  DJIEKTpomepenad, d3JEKTPOJBHUrarellb, paaap, pPagdoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenepon, CBY-meub, ynmpTpa3ByKoOBas NHAarHOCTHKA B
TEXHUKE, MPOEKIIMOHHBIM amnmnapaT, BOJOKOHHAsl ONTHKA, COJIHEUHasl OaTapes,
CITyTHUKOBBIE TPUEMHHUKH, JIEpHAsI SHEPTETHUKA U IKOJIOTUYECKUE ACTIEKTHI €€
pa3BUTHA.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOTPAMMBI 110
OU3MKE HA YPOBHE CPEJIHET'O OBILEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHocTHBIE pe3yJibTaThl OCBOEHHA YyueOHoro mnpeamera «Duzmkar
JOJKHBI ~ OTpakaTh  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaromuXcCs
PYKOBOJICTBOBAThCS  CPOPMUPOBAHHOW BHYTPEHHEH TMO3HMIIUEH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMI, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIECTBa,
paclIMpeHue >KU3HEHHOIO OINbITa W ONbITAa JESITEIbHOCTH B IPOLECCe
peanu3ali OCHOBHBIX HAINpaBICHUN BOCHUTATENbHOW AEATEIbHOCTH, B TOM
YUCJIE B YACTH:
rPaKAaHCKOr0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TPAXKIAHCKONW TO3UIMU OOYyYaIOIMIETOCsS  Kak

AKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOINEYETOBEUCCKUX TyMaHUCTUYECKUX W
JEMOKPAaTHUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTH B  HHTEpECax
TPOKIAHCKOTO  O00IIecTBa, YyYacTBOBaTh B  CaMOYINpPAaBIECHUU B
00pa3oBaTeILHON OpraHU3alllH;

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

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e CchOPMHUPOBAHHOCTL  POCCHUHCKOM  TPaXIAHCKONW  HISHTHYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOLIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, TOCTHXKEHUAM
POCCHICKUX YU€HBIX B 00J1acTU (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEICHUS;

e CHOCOOHOCTh OIICHMBATh CUTyallUIl0 W TPUHUMATh OCO3HAHHbIC
pelIeHUs, OpPUEHTHUPYACh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JCATEIBHOCTH YUYEHOTO;

e OCO3HAHWE JIMYHOTO BKJIaJIa B MOCTPOCHNUE YCTOMYMUBOTO Oy MyIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLICHUE K MHPY, BKIIOYas 3CTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HWHTEpPEC K pa3nuuHbIM cepam mpodheccHoHaATHLHON ACATENBHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPINATH
OCO3HaHHBIM BBIOOp Oyaymielt mpodeccun W peaau30BHIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;

e TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPa30BaHUIO B
obOnacTu GU3HKN HA IPOTSHKEHUN BCEH KU3HH.

JIKOJIOTMYEeCKOr0 BOCIIMTAHMS:

e c(hopmMupoBaHHOCTH DKOJIOTUYECKOHN KYJIBTYPBI, OCO3HAaHUE
100aJIBbHOTO XapakTepa SKOJOTMUYECKUX MPoOIieM;

e IUIAHUPOBAHWE U OCYILECTBJICHHUE JIECUCTBUM B OKPYXKAIOLIECH Cpele Ha
OCHOBE 3HAHUA LIEJIEH YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;



pacCHIMPEHUE OMbITa ACSITEIBHOCTH SKOJIOTUYECKON HANPABIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PHU3UKe.

HEHHOCTH HAYYHOTI'O MIO3HAHMUA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (DU3UIECKOIN HAYKH;

OCO3HAaHUE LIEHHOCTU HAay4YHOU JI€SITEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3ydeHUs] (U3UKU OCYIIECTBIISITH MPOEKTHYIO W HCCIEIOBATEIBCKYIO
NEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIEe 1eHCTBUA
Ba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENFHO (OPMYIUPOBATh M aAKTyaJIH3UpOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIU IEATEIbHOCTH, 33/1aBaTh apaMETPbl U KPUTEPUU UX
JOCTHKECHUS,

BBIABJISATH 3aKOHOMEPHOCTH W NPOTHUBOPEUYHS] B PacCMaTPUBAEMBbIX
(bU3HUECKUX SIBJICHUSX;

paspabaThiBaTh IUJIaH pENICHHS TMpoOJeMbl C Y4YETOM aHaln3a
MMEIOIINXCS MATEPUATIBbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
pEe3yJIbTATOB LIEJISAM, OLIEHUBATH PUCKU MTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBATh M BBHITIOJNHATH pPabOTy B YCIOBHSIX PEaATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MTPOOJIeM.

Ba3oBnle nccienoBarejbcKkue 1eHCTBUA.

BJIQJIETh HAYYHOH TEPMHUHOJIOTHCH, KIIOYEBHIMH TOHITHSIMH H
MeToIaMH (PU3NYECKON HAYKU;

BIIQJIETh HABBIKAMH  Y4eOHO-HCCICAOBATEILCKOM W MPOCKTHOM
NEATCIIbHOCTH B 001acTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY TIOMCKY METOJIOB peIICHHS 3adad (HU3UYSCKOTO
COJICpKaHMs, IPUMEHCHHIO Pa3IMYHBIX METOJIOB ITO3HAHNS,

BIQJICTh BUJAAMH JIEATCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUSA, €0
WHTEpIIPETalluh, IPEoOpa30BaHUI0 M IPHUMEHCHHUIO B Pa3IMYHBIX
y49eOHBIX CUTYaIUsIX, B TOM YUCJIE TIPU CO3JaHUU YUCOHBIX MTPOCKTOB B
o0nacTi GU3HKY;

BBISIBIISITh IPUYUHHO-CJICICTBEHHBIC CBS3M M aKTYalM3UPOBAThH 3ajady,
BBIBUTATh THIMOTE3Y €€ peIIeHUs, HAaXOAWTh AapTyMEHTBhI IS
JI0KA3aTebCTBA CBOMX YTBEPXKACHUH, 3a7aBaTh TapaMeTPhl M KPUTCPUU
pelleHus;

aQHANMM3UPOBATh TOJYYCHHBIE B XOJC pEIICHUS 3aJadydl pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE
B HOBBIX yCJIOBUSIX;

CTaBUTh U (DOPMyIMPOBATH COOCTBEHHBIE 33Ja4M B 00pa30BATEIIbHOM
NESTETHPHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPHUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAaHWS MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KU3HEIESTCIHHOCTH,

yYMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;



BBIJIBUTaTh HOBBIE WJIEHU, MpeJlaraTb OPUTHMHAIbHBIE MOAXOIbl H
pelieHus;
CTaBUTh MPOOJIEMBl U 3a7a4yd, JOIMYCKAIOIINE aJlbTePHATUBHBIC
peuieHus.

Pabora ¢ undgopmanmei:

BJIA/ICTh HABBIKAMHU MOTy4YeHUSI HHPOpMauu GU3HUIECKOTO COACPKAHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEILHO OCYIIECTBIISTH MMOUCK,
aHaIM3, CUCTEeMAaTH3allMI0 U WHTEPIPETANIO HHHOPMAIIMHU Pa3INIHBIX
BUJIOB ¥ ()OPM TIPEACTABICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh CpPeICcTBa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/ad C COOJI0JeHHeM TpeOOBaHU SPrOHOMUKH,
TEXHUKHA O€30MacCHOCTH, TMTHMEHBI, PECypCOCOEpEeKEHUsI, MPABOBBIX U
TUYECKUX HOPM, HOPM UH(GOPMAITMOHHON O€30MaCHOCTH;

co371aBaTh TEKCTHI (DU3UIECKOTO CONECPKAHUS B PA3IMYHBIX (hopmaTax ¢
y4€TOM Ha3HA4YeHHS HUH(POpMAIMKM W TEIEBOW ayJIUTOPHUH, BhIOMpas
ONTHUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaATU3AIIHH.

KoMMyHUKATHBHBIE YHHBEpPCaJbHbIE Y4eOHbIE 1eCTBHSA:

OCYIIECTBJIATh OOINEHHEe Ha Yypokax (HU3MKH U BO BHEYPOUYHOU
NeSITENHHOCTH;

pacmo3HaBaTh MPEANOCHUIIKA KOH(JIMKTHBIX CHUTyalluii W CMATYaTh
KOH(MIUKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHHSI C HCTIOIB30BaHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHINBUYAITLHON paOOThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUHN C YU4ETOM OOIIHMX
WHTEPECOB U BO3MOXKHOCTEHN KaXKJ0T0 YieHA KOJUICKTHBA,;

OpUHUMATh 1€ COBMECTHON JEeSATEIbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUSI MO €€ JOCTIKEHHUIO: COCTAaBJISATH IUIaH
JNEUCTBUM, PACHpENesATh POAM C Y4YETOM MHEHHUM YYACTHHUKOB,
00CyXIaTh pe3yiabTaThl COBMECTHOUN pabOTHI;

OIICHUBATH KAYECTBO CBOETO BKJIA/Ia M KaXJAOTO YYACTHHKA KOMAaHIbI B
001Ut pe3yabTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3HUIIMH HOBU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMUECKOE IMOBEJCHUE B Pa3IMYHBIX
CUTyalusiX, TPOSBIATH TBOPUYECTBO ©  BOOOpakeHWE, OBITh
WHUIUATUBHBIM.

PeryjisiTUBHBIC YHHBepPCAJbHbIC y4eOHbIE JeHCTBUS
Camoopranuzanus:

CaMOCTOSITEIbHO OCYUIECTBJISITh ITO3HABATEIBbHYIO JIESATEIBHOCTh B
obmactn (GU3MKH M aCTPOHOMHH, BBISABIATH IMPOOJIEMBI, CTaBUTH H
dbopMyIrpoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSATEIBHO  COCTAaBJISITh  IJIaH  PEHICHUS  PacCUYETHBIX U
Ka4eCTBEHHBIX 3aJlay, IJIaH BBIMOJHEHUS IPAKTUUYECKONW pPaboOThl ¢
y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEAIIOYTECHNM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacMpATh paMKH Y4eOHOro TmpeaMeTra Ha OCHOBE  JIMYHBIX
IIPEAIIOYTECHNM;

JieaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO APYIUIIMU B 00JIacTh
(u3HKH, TOCTOSTHHO TOBBINIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaThb OILIEHKY HOBBIM CHUTYyaldsM, BHOCHUTb KOPPEKTHBBI B
JEeSITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMHM II03HABAaTEIbHOM pe(IIeKCHMH KaK OCO3HAHHUS
COBEPIIAEMBIX JECUCTBUUA U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YJIHLTATOB
1 OCHOBAHUI;

WCIIOIb30BaTh NPUEMBI pedIeKCHH IS OICHKH CHUTYyalldHd, BBIOOpA
BEPHOI'O PELICHUS,

YMETh OLIEHHBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apPryMEHTHI JIPYTUX MpPU aHAJIW3€ pPE3yJIbTaTOB
JIEATEIIbHOCTH;

IPUHUMATH ce0s1, TOHMMAas CBOM HEJIOCTATKH U JOCTOMHCTBA,
MIPUHUMAaTh MOTHBBI M apPryMEHTHI JIPYTUX MpPU aHAJIW3€ PE3yJIbTaTOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B nporecce 1oCcTHKEHUS TUYHOCTHBIX PE3yIhTaTOB OCBOCHUS ITPOTrPaMMBI I10
dbu3uKe JUIS YPOBHSA CpPEIHEro oO0mmero oOpa3oBaHus Yy OOyYaromuxcs
COBEPIICHCTBYETCS ~ AOMOIIMOHAJIBHBIA  HHTEIICKT,  IPEATOJIararoii
c(hOpMHPOBAHHOCTH:

CaMOCO3HAaHUS, BKJIOYAIONMIETO  CIIOCOOHOCTh  TOHHMMATh  CBOE
IMOIIMOHATLHOE  COCTOSIHWE, BHUJCTh  HANpaBICHUS  Pa3BUTHUSA
CcOOCTBEHHOW AMOITMOHAILHOM c(hephl, OBITh YBEPEHHBIM B Ce0¢€;
CaMOpETYJIUPOBAHUS,  BKIIOYAIOMIETO  CAMOKOHTPOJb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aganTHPOBATBCI K OMOIMOHAIBHBIM W3MEHEHUSM W TIPOSBISATH
TUOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONICH CTpEMJICHHE K JIOCTHKEHUIO
IeM U yCHeXy, ONTHUMH3M, WHUIIMATUBHOCTh, YMEHHE JI€HCTBOBATbH,
UCXOJIS1 U3 CBOUX BO3MOYKHOCTEH;

OMIIATUHU, BKIIOYAIOMICH CHOCOOHOCTh TMOHUMATHh SMOIMOHAIHHOE
COCTOSIHUE APYTHX, YYUTHIBATh €T0 TMPHU OCYIIECTBICHUH OOIIEHUS,
CIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh BBICTPAWUBATH
OTHOIIEHUSI C IPYTUMU JIIOJAbMH, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspemarh KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIbTATDI

K xoniy oOyuenus B 10 knacce npeIMeTHbIE PE3yJbTaThl HA YTIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:



NOHUMATh pPOJb (UMK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOMH,
IKOJIOTUYECKOM, COIMAIBHOM M OTUYECKON cdepax AesiTeNbHOCTU
YeJi0BeKa, poJib U MeCTO (DM3WKH B COBPEMEHHOW HAYYHOW KapTHUHE
MHpa, 3HAa4YCHUE OIMCAaTENIbHOM, CHUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENFHON W MPOTHOCTUYECKOW (PYHKIMN (PU3MUECKOU TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (PU3MKM W  TEPMOJAMHAMHKH, POJIb
¢dusnueckoii Teopuu B (HOPMHPOBAHUU TIPEJICTABICHUN O (pr3myeckoi
KapTUHE MUPAa;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoJeNel (QU3NYeCKuX Tel |
IIPOIIECCOB (SBJICHMI): WHEpLUAIbHASA CHCTEMa OTCuéra, aOCOJIFOTHO
TBEPAOE TEJIO, MaTepualbHas TOYKA, PABHOYCKOPEHHOE JBHXKECHUE,
CcBOOOJHOE TajzeHue, aOCOMIOTHO ympyras aedopmariusi, aOCOIOTHO
ynopyroe u aOCOJIOTHO HEYNpPyroe CTOJKHOBEHWS, MOJEIH Trasa,
KUJKOCTH W TBEPAOro (KPUCTAUIMUECKOTO) Teja, UACalIbHBIN ras,
TOYEYHBIN 3aps, OAHOPOIHOE JICKTPUUECKOE TOJIE;

pasnuyaTh YCJIOBHS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (U3UYECKUX
3aKOHOB, TOHUMATh BCEOOIU XapakTep GyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATh M OOBSICHATH MEXAaHWYECKHE IPOIECChl U SIBIICHUA,
UCIIONb3Yd  OCHOBHBIE  TIOJIOKEHHMSI M 3aKOHBl  MEXaHUKH
(OTHOCUTEIIBHOCTh MEXaHHYECKOTO JBWKEHUS, (GOPMYIIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JBUKEHUS, peoOpa3oBaHus [ amuest 1151 CKOpOCTH
U T[IepeMEIICHUs, 3aKOHbl HBIOTOHA, NOPUHUKUI OTHOCUTEIIBHOCTHU
lNanuiest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHS UMITYJIbCa
U MEXaHWYECKOM OJHEpPruu, CBsI3b pPaOOTBI CHIBI C H3MEHEHHUEM
MEXaHUYECKOU SHEPTHUH, YCIOBUS PABHOBECUS TBEPAOTO TENA), IPU ’TOM
UCIIOb30BaTh MAaTEMAaTHYECKOE BBIPAXKEHHWE 3aKOHOB, YKa3bIBaTh
yCIIOBUS TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB: MpeoOpa3oBaHMIA
lManunes, BTOpOro m TpeTbero 3ak0HOB HbIOTOHA, 3aKOHOB COXPaHECHUS
UMITYJIbCa U MEXaHUYECKON YHEPTHH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;
aHANMM3UPOBaTh U OOBACHATH TEIUJIOBBIE TIPOLIECCHI W SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE MOJIOKEHUI MKT wu 3akOHBI MOJIEKYJISIpHOU
GU3MKH W TEPMOIWHAMUKH (CBS3b NABIICHUS WACATBHOTO Ta3a CoO
CpeoHEeW  KHHETUYECKOM DHEpPrueu  TEIJIOBOrO  JIBMKCHUS U
KOHIIEHTpALIUEX €ro MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO
CpeIHEW KWHETUYECKOW SHEPrHeil TEIUIOBOIO IBHMXKEHHUSI €r0 4YacTHIL,
CBSI3b JIABJICHHS WJCAIBHOIO Ta3a C KOHUEHTPAUMEW MOJIEKYJI U €ro
TeMneparypou, ypaBHeHne MenaeneeBa—KiianelpoHa, nepBblid 3aKOH
TEPMOANHAMHUKH, 3aKOH COXPAHEHUSI YIHEPTUH B TEILIOBBIX MPOIECCAX),
IIpX  3TOM MCIIOJb30BAaTh MAaTEMAaTUUYECKOE BBIPAXKEHHE 3aKOHOB,
yKa3blBaTh  YCJIOBUS MOPUMEHHUMOCTH YypaBHeHUsi MeHpeneeBa—
Knaneiipona;

AHAJU3UPOBATh U OOBICHATH JJICKTPUUECKUE SIBICHUS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKH (3aKOH COXPaHEHUS
3JIEKTPUYECKOTO  3apsAna, 3akoH  KyjnoHa, NOTEHUHAIBHOCTH
3JIEKTPOCTATUYECKOTO TOJsI, IPUHLIMI CYNEPHO3ULINU DIJICKTPUUECKUAX
MOJIeH, IPU 3TOM yKa3bIBasi YCIOBHs MpUMEHUMOCTHU 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIIECHHUS: 3aKOHbI OMa /Jisl yyacTka
LHENU U JUI1 3aMKHYTOM 3JIEKTPUYECKOW Lenu, 3aKkoH J[xoyns—Jlenua,
npasuia Kupxroda, 3akonsr dapajes ais d1eKTPOIn3a);



OMHCHIBATh (DU3UYECKUE TPOIECCHl U SBICHUS, MCTOIb3Ysl BEIUYHHBIL:
NepeMEILEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI TeEJ,
CUJIa, MOMEHT CHUJIbL, IaBJI€HUE, TOTCHIMAIbHAS SHEPTUsl, KHHETHYECKasl
IHEPrus, MEXaHWYECKast IHEPTHsl, paboTa CHIIbI, IIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHUE, CHUJIA TSHKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHHS, MOITHOCTD,
DHEpPrusl B3aWMOJIEHCTBUS Tena ¢ 3eMJEN BOMM3M €€ MOBEPXHOCTH,
DHEpPrus yHpyro pegopManuud TMPYKHHBI, KOJIUYECTBO TEIUIOTHI,
a0CoI0THAs TeMIlepaTypa Tena, paboTa B TepMOJUHAMUKE, BHY TPEHHSS
DHEPrUsl WJEaTHbHOTO OJHOATOMHOTO Ta3a, paboTa HWACATbHOTO rasa,
OTHOCHUTEIIbHAsA BIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TemioBoro
JBUTATENISA;, AJIEKTPUUYECKOE TI0JIe, HAIMPSHKEHHOCTh AJIEKTPUYECKOrO
1OJIsI, HAMIPSKEHHOCTD TOJISI TOUEUHOTIO 3apsijia WK 3apsyKEHHOTro 1apa
B BAKyyME€ U B JIURJIEKTPUKE, MOTCHIMAT 3JIEKTPOCTATHUYECKOIO MO,
pPa3HOCTh MOTEHUMANIOB, AJEKTPOABUXKYIIAs CUJa, CHUJIa TOKa,
HaIpsDKEHHE, MOIIHOCTh TOKA, JJIEKTPUYECKas EMKOCTh IIJIOCKOIO
KOHJIEHCATOpa, COMPOTUBIIEHUE YYacTKa LEMH C MOCIEA0BATEIbHBIM U
napaiesIbHbIM COEJUHEHHEM PE3UCTOPOB, SHEPIUsl SJIEKTPUUYECKOIO
MOJIsI KOHAEHCATOPa;

OOBSACHATH  OCOOCHHOCTHM  TPOTEKaHWsS  (PU3NYECKUX  SBICHUMU:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JBMKEHUE 4YaCTUIl BELIECTBA,
TEIJI0BOE paBHOBECHE, OPOYHOBCKOE JIBIKECHHE, NU(DY3Usl, UCTIapeHHE,
KUIIEHUE W  KOHJEHCallWs, IUIaBJICHUE W  KpUCTaUIM3alus,
HaIPaBJIEHHOCTb TeIIonepeayu, ANEKTpU3alus Ted,
HKBUIIOTEHIUAIBHOCTh MOBEPXHOCTH 3aPSIKEHHOTO MPOBOIHUKA;
IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (hU3MYECKON BETUIMHBI
OT JIpyrod C UCHOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, TPU ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTaThl TOJYyYCHHOU
3aBUCUMOCTH (M3UYECKUX BEIUYMH B BHJAE TpaduUKoB C y4IETOM
aOCONIOTHBIX  TMOTPEUTHOCTEW WM3MEpPEeHW#, JejaTh BBIBOJABI  TIO
pe3yJibTaTaM UCCIEAOBaHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAILHBIN METO/ U3MEPEHUs, OIEHNBATh a0COTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJAUTH  OMBITHI 1O MPOBEPKE  MPEIJI0KEHHOM  TUIIOTE3bI:
MJIAHUPOBAThH HKCIEPUMEHT, COOUPATH HKCIEPUMEHTATIBLHYIO YCTAHOBKY,
aHAJTU3UPOBaTh TMOJIYUYECHHBIE PE3yJbTaThl U JE€JaTh BBIBOJ O CTaTyce
MPEJIOKEHHOM TUITOTE3bI;

cobmoaaTe mpaBuia  0Oe30MacHOTO  TpyJa MOpH  MPOBEICHUU
UCCIIEJIOBAHUM B paMKax y4eOHOTO JKCIEpUMEHTA, MPAKTUKyMa H
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JIEATENIbBHOCTH  C
UCIIOIb30BAaHUEM HM3MEPUTENBHBIX YCTPOMCTB U  JIaDOPaTOPHOIO
000py10BaHUA;

peuaTh pacu€THhIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJlaHHOU
(bu3HUecKoil MOJIETBIO: HA OCHOBAHHUH aHAIHM3a YCIOBHS 000CHOBBIBAThH
BBIOOp (U3MYECKOM MOJICTH, OTBEUANOIICH TpeOOBAaHUAM 3a/1a4H,
OPUMEHSITh  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H TIOCTYJIaTh
(GU3HUEeCKX TEOpHW MPU HWCIMOJB30BAHUU MATEMATHYECKUX METOJIOB
peuieHus 3ajaay, MPOBOAUTH PAcy€Thl HAa OCHOBAHMM UMEIOIIUXCS
JAHHBIX, AHAJM3UPOBATh pE3YyJbTaTbl M KOPPEKTHUPOBATH METO]IbI
pelIeHus ¢ Y4ETOM MOJIYYEHHBIX pPe3yJIbTaTOB;



pemiath KayeCTBEHHBIC 3a/layu, TPEOYIOIIMe MPUMEHEHWs 3HAHWN W3
Pa3HBIX pa3feioB Kypca (PU3WMKH, a TaKXKe HHTETpald 3HAHUN U3
JIPYTUX TPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJIA: BBICTPAUBATH
JIOTUYECKYIO IETOYKY PACCYKICHHIN C OMOpON HAa M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHHS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA HJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHX
YCTPONCTB U TEXHOJOTUYECKUX MTPOIIECCOB;

IPUBOJUTH TMPUMEPHI BKJIAaJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHANMM3UPOBaTh M OIICHWBATh  TOCIEJACTBUS  OBITOBOW U
IIPOM3BOJACTBEHHOW  JIEATEJIIBHOCTM  YEJIOBEKAa,  CBSI3aHHOM  C
(bu3HUeCKUMU TIPOIIeCcCaMi, ¢ TO3UIMNA IKOJIOTHIECKON 0€30MacHOCTH,
NPEICTAaBICHUN O PaIMOHAIILHOM TPUPOIOIOIB30BAHUN, a TaKKe
Pa3yMHOM HCIIOb30BAHUU JIOCTHIKCHUN HAyKU M TEXHOJOTHUH IS
JATbHEHIIIET0 pa3BUTHUS YEIIOBEUECKOTO 00IIECTBa;

IPUMEHSThH Pa3INYHbIE CIOCOOBI pabOTHI ¢ HHpOpMAIIHEH PU3UIECKOTO
CoJlepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOIB30BaTh COBPEMEHHbIE NH(DOPMAITMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEePepabOTKU U TPEIbSABICHUS y4eOHOU H
HAYYHO-TIOMYJISIPHON uHbOopMaIuH, CTPYKTYPUPOBAHUS "
WHTEpIpeTanuyd nHGOPMAIIHH, TTOTYICHHON U3 PAa3INYHBIX HCTOYHUKOB,
KPUTHUUIECKU aHATTM3UPOBATH IMOTy4aeMyI0 HHPOPMAIIUIO U OTICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCSI 3HAHWM, TaK U HA OCHOBE
aHaIM3a UCTOYHUKA HH(POPMAIINH;

NPOSBJIATH ~ OPTaHU3AIlMOHHBIE W TO3HABaTelIbHBIE  yMEHUS
CaMOCTOATENLHOTO MPUOOpPETEHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJTHEHUS TPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;
paboTaTh B TpYIEe C WUCHOJHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMIbI,  PAIMOHAIBHO  pacHpenelsiTh
NIeSITENPHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJT KOKJIOTO W3 YYaCTHUKOB TPYIIIBI B PEIICHHE pPacCMaTPUBAEMON
poOJIEMBI;

MPOSIBJIATH MOTHUBAITUIO K Oyaymiell mpodecCHOHATBHON e TENhHOCTH
0 CTICTIHAIBHOCTSM (PU3UKO-TEXHHYECKOTO MPOUIIS.

K xonmy obOydenus B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHUIN

NOHUMATh pPOJb (PU3UKK B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
CONMAIbHOW M JTHYECKOW cdepax MeAaTeTbHOCTH YelIOBeKa, POjb U
MeCcTO (U3WKM B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, pPOJIb
ACTPOHOMHH B MPAKTUYECKOW AECATEIHBHOCTH YEJIOBEKA U JAIbHEUIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMUCATENBHOM,
CUCTEMATU3HPYIOIEH, O0BSICHUTEIHFHOW W MPOTHOCTUICCKON (yHKIIHMA
bu3nuecKoil TEOpUM — DICKTPOJAMHAMHKH, CHCIHAIBHOW TEOpUHU

OTHOCUTEILHOCTH, KBAaHTOBOW (DHM3WKH, posib (U3HUECKOW TEOPUU B
dbopMHUpPOBAHWY TIPEACTABICHUNA O (PU3MUECKOW KApTUHE MHUpPA, MECTO
(u3HUecKoi KapTUHBI MUPA B OOIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTaBICHUIN O IPUPOJIE;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoJeNel (QU3NYeCKuX Tel |
MPOLIECCOB (SIBJICHUM): OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KOJIeOaHUs, MaTeMaTUYECKUN
MasTHUK, UACAIbHBIN MPYKUHHBIA MasiTHUK, TAPMOHUYECKHE BOJIHBI,
ujeadbHbI KoJIeOaTeNbHBIM KOHTYpP, TOHKAs JIMH3a, MOJEJCH aTtoMa,
aTOMHOTO #/Ipa U KBAHTOBOW MOJIEJIU CBETA;

pasznuyaTh yCJIOBHS (TpaHUIBI, 00JACTH) MPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, TOHUMATh BCEOOIUH XapakTep (GyHIaMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

AHATM3UPOBATh U OOBICHSITH DIEKTPOMATrHUTHBIC TIPOIECCHI U SIBIICHUS,
UCIIOb3Yys OCHOBHBIE TOJIOKEHUS M 3aKOHBI SJIEKTPOJUHAMUKH H
CIICHMAIBHOM  TEOpHUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUs
AIIEKTPUYECKOr0 3apsna, cuiaa Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMArHUTHOM  MHAyKuuM, npaswio Jlenma, cBs3p  OJJIC
CAMOMHIYKIIMM B JJIEMEHTE JJIEKTPUUYECKONM IEMU CO CKOPOCTHIO
U3MEHEHUSI  CHJIBI  TOKAa, TOCTYJaThl  CHEUUAIbHOW  TEOPHUH
OTHOCUTEIBHOCTU DUHIITEITHA);

aHANMM3UPOBaTh M OOBSICHATH KBAHTOBBIE TIPOIECCHI W  SIBJICHUS,
UCIIOJIBb3YSI TTOJIOKEHUSI KBAaHTOBOU (pr3nku (ypaBHEHHE DWHINTEHHA /IS
dotosddexra, mepBbIi W BTOpoil moctynarel bopa, mpuHIUI
COOTHOILIEHHS HeompeaeneéHnocTen ['eizenOepra, 3aKOHbI COXPaHEHUS
3apsiZIOBOTO U MACCOBOT'O YUCEN U SHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO pacIaja);

OMHCHIBATh (DU3UUECKUE TPOIECCHl U SBICHUS, UCTOIb3Ysl BEIUYHHBIL:
HaIpPSKEHHOCTD ANEKTPUUYECKOTO oI, MOTEHIIAAI
AIEKTPOCTATUYECKOTO noJs, Pa3HOCTD MOTEHIIUAJIOB,
AIEKTPOABUAKYIAS CUJIA, WHIYKIHMS MAarHUTHOTO MOJI, MarHUTHBIM
NOTOK, cuJia AMIiepa, HWHIAYKTUBHOCTb, JJIEKTPOABIKYIIAs CuUiIa
CAaMOUHJYKIIMU, SHEPrus MAarHUTHOTO IMOJS MNPOBOJIHHKA C TOKOM,
PESTUBUCTCKUN UMITYJIBC, TIOJTHASI YHEPTHUS, YHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIIBI, PHEPTUS U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO | 3apsia sApa,
SHEPTHUS CBA3M Spa;

OOBSACHATHP  OCOOCHHOCTHM  TPOTEKaHWS  (PU3NYECKUX  SBICHUMU:
AJIEKTPOMAarHuTHAasI WHJTYKIIUS, CaMOUWHTYKIIUS, pE30HaHC,
uHTEpPEpEeHIS BOIH, IU(pakius, AUCTEPCHs, TOJTHOE BHYTPECHHEE
otpaxenue, (oroanekrpudeckuii 3pdekt (pororddexr), ampda- u
Oeta-pacnaapl snep, TaMMa-u3iaydeHue sjaep, GU3nUecKue MPUHITUIIBI
CIEKTPAIHHOTO aHAJIM3a U PabOTHI JIa3epa;

ONpEeENATh HAMPABICHUE WHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA C
TOKOM, CUJIbl AMmnepa u cuiibl Jlopenna;

CTPOUTH HM300pakKeHUE, CO3JaBAEMOE IUIOCKMM 3€pKajoM, TOHKOM
JIMH30M, U PACCUUTHIBATh €T0 XapaKTEPUCTUKHU;

IMPUMEHSITh OCHOBOIIOJIAralolie aCTPOHOMUYECKUE TTOHATHSI, TEOPUU U
3aKOHBI JJII aHalM3a W OOBSICHEHUS (PU3WYECKUX TMPOIIECCOB,
MPOUCXOJIAIIMX B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX, B MEKTATAKTUYECKOM
cpene; IBIKEeHUS HeOSCHBIX TeJ, SBOJIONNH 3BE3 U Beenennoi;
IPOBOJUTH HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH C
UCIIOIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCUpPOBATh PE3YJbTAThl MOJYYEHHON 3aBUCUMOCTH
¢u3HUeCKNX BEIMYMH B BHUAC TPaPUKOB C Yy4ETOM aOCONFOTHBIX



NOTPEIIHOCTE  HM3MEpPEHM, Jenarb BbIBOJBI IO  pe3yJbTaram
UCCJIEJOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHUs (DU3UYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAJILHBIN METOJ U3MEPEHUs, OIIEHUBATh A0COIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJAUTH  OMNBITBI IO MPOBEPKE MPEIJI0KEHHOM  TUIIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, COOMPATH IKCTIEPUMEHTAIBLHYIO YCTAaHOBKY,
aHaJTU3UPOBaTh IMOJIYYECHHBIE PE3yJbTaThl U JE€JaTh BBIBOJ O CTaTyce
MPEJIOKEHHON TUITOTE3bI;

OMUCHIBATh METO/IbI OJIYYEHHUS HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOmoaTh  mpaBwia  0O€30MAacCHOTO  TpyAa TpH  TPOBEICHUU
UCCIIEIOBAHUM B paMKax y4YeOHOTO 3KCIEpUMEHTA, MPAKTUKyMa H
y4eOHO-UCCIIEIOBATEIbCKOM W TIPOEKTHOM  JIEATEIIbHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPHUTEIBHBIX YCTPOMCTB U  J1TAOOPATOPHOTO
000pyT0BaHUS;

peuaTk pacu€THhIE 3aJa4d C SBHO 3aJaHHOM WM HESIBHO 3aJaHHOMU
¢dbu3nyueckoii MOJIENbIO: HAa OCHOBAHMM aHAlM3a YCJIOBHS BBIOUpATh
¢dbuznyueckre MoJIeu, OTBEYAIOIINEe TPEOOBAHUSM 3a/auu, MPUMEHSTh
(hopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHl (PU3UIECKUX TCOPUI
IpU UCIOJb30BAaHUM MAaTEMaTHYECKHX METOJIOB pEUIeHUs 3ajady,
OpPOBOAWTH  Pacy€éThl HA  OCHOBAHMM  HMMEKONIUXCS  JaHHBIX,
aHaJM3UPOBAaTh PE3YyJIbTaThl U KOPPEKTUPOBATh METOMbI PEIICHUs C
y4E€TOM MOJYYEHHBIX PE3YJIbTATOB;

pelmaTh KaueCTBEHHbIE 3aJlaud, TPEOYIOIIMEe MPUMEHEHUs] 3HAHUU U3
Pa3HBIX pa3lenoB Kypca (PU3WMKH, a TaKKe WHTErpallMd 3HAHUN U3
IpPYTUX TMPEIMETOB €CTECTBEHHO-HAYyYHOTO IMKJIA: BbICTpAaUBaTh
JIOTUYECKYIO LIETIOYKY PaCCYyX IEHUW C OMOPOil HA W3YyUYECHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA JJIs OOBSICHEHHS OCHOBHBIX
OPUHIIMTIOB  paOOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB;

IPUBOJUTH TMPUMEPHI BKJIAaJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY KAIOIIETO
MHpA, B Pa3BUTHE TEXHUKHU U TEXHOJOTHUH;

aHANMM3UPOBaTh M OIICHWBATh  TIOCICJACTBUS  OBITOBOM W
MPOU3BOACTBEHHOM  JIEATEIBHOCTH  YEJIOBEKAa,  CBSA3aHHOM  C
(U3UICCKUMU TIPOIICCCAMH, C TO3UITUN SKOJOTHYECKON OS30IMacHOCTH,
NPEACTaBICHUN O pPAlMOHAIBHOM MPUPOJONOIb30BAHUM, a TaKXKe
Pa3yMHOM HCIIOJb30BaHUU JOCTH)KCHUN HAYKH M TEXHOJIOTHH st
JATbHEUIIIEr0 pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

MPUMEHSThH PA3INIHbBIE CTOCOOBI padOTHI C HHPOPMAIHEH PU3UIECKOTO
COZlepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TTPU ATOM HCTIOIH30BaTh COBPEMEHHbBIE NH(DOPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU W TPEAbSBICHUS Y4yeOHOU U
HAYy4YHO-TIOMYJISIPHOM uHpOpMaIINH, CTPYKTYpPUPOBAHUS u
WHTEpIpeTanuy HHGOPMAIIHH, TTOTYICHHON U3 PA3INYHBIX HCTOYHUKOB,
KPUTHUICCKU aHATTM3UPOBATH IMOTy4aeMyt0 HHPOPMAIIUIO U OTICHUBATH €€
JIOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIUXCSl 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(pOpMaInH;



NpOSBJIATH ~ OPraHM3AIMOHHBIE W TIO3HABaTEIbHBIE  YMEHUSA
CaMOCTOATENLHOTO MPUOOpPETEHUs] HOBBIX 3HAHUW B  TIpolecce
BBITIOJTHEHHUS TPOCKTHBIX U yU4eOHO-HCCIIEIOBATENBCKUX padoT;
paboTarh B TpyIe C MUCHOJHEHUEM PAa3IMYHBIX COIMAIIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYMIbI,  PAlMOHAIBHO  PacCHpenelsiTh
NESITENPHOCTh B HECTAaHAAPTHBIX CHUTYallMsAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO M3 YYACTHUKOB T'PYIIBI B PEIICHHE pacCMaTPUBAEMON
pOo0IEeMBI;

MPOSIBJIITH MOTHUBAITUIO K Oyyiiei mpodecCHOHATBHON e TENbHOCTU
0 CTICIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC

Ne Koan4yecTBOo 4acoB DJIeKTPOHHbBbIE Bunanl gesiTeJLHOCTH

n | HaummenoBaHue pa3iesioB M TeM (uu¢posBbie) 00yYaIIHNXCS C YYeTOM
KonTposbHbIe IIpakTnyeckue .

/ | mporpamMmbl Bcero o0pa3oBaTe/IbHbIC padoyeii mporpaMmbl
padoThI padoThI

n pecypcsbl BOCIIHTAHMS

Pasnea 1. HAYYHBIM METO/ IIO3HAHUS IIPUPOIbI

Hayunblii MeTO1 TO3HAHUS
TIPUPO/IBI

JUCKYCCHUH, HalleJIEHHbIE
Ha LIEHHOCTHOE
OTHOIIIEHHE K
roCy1apCTBEHHBIM
CHUMBOJIaM, TOCTHKEHUAM
POCCUMCKHX YYEHBIX B
obnact pu3uKH u
TEXHHUKE

Utoro no pazneny

Paszgen 2. MEXAHUKA

Kunematuka

10 1

becenpl, HanpaBiIeHHbBIE
Ha UHTEPEC K Pa3InYHbIM
chepam
npo¢eCcCuOHATBHON
JESTEIIBHOCTH, B TOM
YHCJIE CBA3AHHBIM C
(bU3HUKON U TEXHUKOH,
YMEHHUE COBEpILATh




OCO3HAHHBIH BBIOOP
Oynymieit mpodeccuu u
peann30BHIBATH
cOOCTBEHHBIC KU3HECHHBIC
TUTaHBI

Jnnamuka

10

pa3BHBaroIINEe yueOHbIE
CUTYyallUH,
HaTpaBJICHHHBIC HA
TOTOBHOCTB U
CIOCOOHOCTH K
00pa3oBaHHIO U
camMo00pa3oBaHUIO B
obnact puU3MKH HA
MPOTSKEHUH BCEU KU3HU

Craruka TBEpAOrO Tena

['pynmoBsie MPOESKTHI,
HaIlCJICHHBIC Ha
c(hOpMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3UIECKOM
SN N

3aKOHBI COXPAaHCHUSA B MCXaHUKE

10

[IpoekTHbie 3a1a4n,
HaIMpaBJICHHBIE Ha
MJIAHUPOBAHUE U
OCYILLECTBIICHUE
JIEUCTBUN B OKPY KaroLIEn




Cpelle Ha OCHOBE 3HAHMS
LeJied yCTOMYMBOrO
Pa3BUTHS YEJIOBEUECTBA

Hroro no pasneny

35

Pasnean 3. MOJIEKYJIAPHASA ®U3UKA U TEP

MOJUHAMHUKA

OCHOBBI
MOJICKYJISIPHOKHHETHIECKOM
TEOpUH

15

becenpl, HanpaBiICHHbBIE
Ha OCO3HAHUE LIEHHOCTH
HAay4YHOH JEATEIIbHOCTH,
TOTOBHOCTB B IIPOIIECCE
U3y4deHUs PU3UKU
OCYILECTBIISATh
MIPOEKTHYIO U
UCCIIEA0BATEIbCKY IO
JESTENBHOCTD
MHAUBUAYAIbHO U B
rpymnme.

Tepmoaunamuka. TernoBsie
MAaIITUHEI

20

Huckyccun,
HaIpaBJICHHBIC HA
TOTOBHOCTb U
CTIOCOOHOCTBH K
00pa3oBaHHIO U
caM000pa30BaHUIO B
obnactu (HU3UKHU HA
MPOTSKEHUH BCEU KUZHU

ArperaTHbIE COCTOSIHUS BEIIECTBA.
®da3oBbIe MEPEXOIBI

14

[IpoekTHbIe 3a1aun,
HaIpaBJIEHHBIC HA




paciivpeHue OmnbITa
JIESITEIIBHOCTH
3KOJIOTMYECKOU
HAIPaBIICHHOCTH Ha
OCHOBE UMEIOIIIXCS
3HaHUH Mo (pu3nke

Hroro no pasgeny

49

Paznen 4. DJIEKTPOJAUHAMUKA

DneKTpuYecKoe nosie

24

CamocTosiTenbHbIE
paboThI 110 COCTABJICHUIO
CXeM, IJIaKaToB,
HalpaBJICHHBIX HA
ACTETUUYECKOE OTHOLIEHUE
K MUY, BKJIIOYast
ACTETUKY HAyYHOTO
TBOPUYECTBA, IPUCYILETO
¢buznyeckoil Hayke

[ToCTOAHHBIN JIEKTPUUECKUIN TOK

24

['pynmoBbie MPOEKTHI,
HaIpaBJIEHHbIE Ha
c(hOpMHUPOBAHHOCTH
9KOJIOTUYECKOU
KYJBTYpbl, OCOZHAHHE
ro0ampHOTO XapakTepa
HKOJIOTMYECKUX MPoOIeM

Toku B pa3nmuyHBIX cpeaax

pa3BUBAIOIINE YICOHBIC
CUTYyaIllH, HAITPaBJICHHbBIE




Ha CIIOCOOHOCTH
OLICHUBAThHb CI/ITyaI_[I/IIO n
HpI/IHI/IMaTB OCO3HAHHBIC
peLlIeHNs, OPUEHTUPYSICh
Ha MOPaJbHO-
HPaBCTBEHHBIC HOPMBI U
[IEHHOCTH, B TOM YHUCJIE B
JESTETLHOCTH YUYEHOTO

Hroro no pazgeny

54

Pasznen 5. PU3MUECKHUHN MPAKTUKYM

Pu3nYeCKUil NPaKTUKYM

16

16

bBecenpl, HanpaBiIeHHBIC
Ha MHTEPEC K Pa3IHIHBIM
cdepam
npodeccHoHaNbHOM
JEeSITETLHOCTH, B TOM
YHCIIe CBSA3aHHBIM C
(hUBUKON ¥ TEXHUKOM,
YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOP
Oynyuieit mpodeccuu u
peaTn30BhIBATH
COOCTBEHHBIE )KU3HEHHBIE
TUTaHBI

Wtoro no pazneny

16

Pe3epBHOE Bpems

10

IMPOCKTHEIC 3a/1a4H,




HaIpaBlIEHHBIC HA
OCO3HAHUE JINYHOTO
BKJIaJ]a B IIOCTPOCHUE
YCTOMYHMBOTO OYAyIIEro

OBIIEE KOJIMYECTBO YACOB ITO
[TPOT'PAMME

170

16




11 KIIACC

Ne
n

/

I

HaumenoBanue
pa3aeyioB U TeM
NPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

Bunnl gesiTreJLHOCTH
00y4alIMUXCH € y4eTOM
padoyeil MporpaMmbl
BOCIIMTAHUS

Paznea 1. JIEKTPOJJUHAMUKA

MaruutHoe 1nose

14

IIpoexTHbIE 3a0a4H,
HaIpaBJIECHHbIC HA
paCIIMpPEHHE OIBbITA
NeSATeTbHOCTH
9KOJOTUYECKON
HAIPaBIEHHOCTH Ha
OCHOBE UMEIOILIUXCS
3HaHMI 110 Pu3uKe

3neKTp0Mar HUTHAas
WHAYKOUA

13

[IpoekTHbIC 3a1a4H,
HalpaBJICHHbIE Ha
pacIIMpeHne ONbITa
JIeSITeIIbHOCTH
3KOJOTHYECKOM
HaHpaBJ'IeHHOCTI/I Ha
OCHOBE UMEIOIIMXCS
3HaHWH Mo pu3nKe

Hroro no pazgeny

27

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

2.

Mexauuueckue

10

Huckyccun,




KOJIeOaHus

HaIpaBJICHHbIC HA
TOTOBHOCTH U
CIIOCOOHOCTH K
00pa3oBaHuIo U
caM000pa30BaHUIO B
obnactu (pU3MKH HA
NPOTSDKEHUH BCEH JKU3HU

DNeKTpOMarHUTHBIC
KoJieOaHus

15

IMPOCKTHELIC 3a/1a4H,
HaITpaBJICHHBIC HA
OCO3HaHHUE JIMIHOTO
BKJIaJ1a B IOCTPOCHHE
YCTOWYUBOTO Oy IyIIero

Mexannueckue u
3JIEKTPOMArHUTHBIE
BOJTHBI

10

pa3BUBaroIINe yueOHbIE
CUTYalliH, HalpaBJICHHbBIC
Ha CIIOCOOHOCTh
OIICHUBATh CUTYAIIHIO U
MPUHUMATh OCO3HAHHBIE
pEIICeHUs, OPUCHTHUPYSICh
Ha MOPaJIBHO-
HPABCTBCHHBIC HOPMBI U
[IEHHOCTH, B TOM YHCJIE B
JESITETLHOCTH YYEHOTO

Onruka

25

IPYNIIOBBIE IIPOCKTHI,
HaIleJICHHBIC Ha
c(hopMUPOBAHHOCTH
MUPOBO33PCHUS,
COOTBETCTBYIOIIIETO




COBPEMEHHOMY YPOBHIO
pa3BUTHA (HU3NIECKON
HaYKH

Hroro no pasneny

60

Pasen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

pa3BuBaroIIne yuyeOHbIC
CUTyallu1, HAIIPABJICHHBIC
Ha CIOCOOHOCTH
OLICHUBATh CUTyalllIO U
NPUHUMATh OCO3HAHHBIC

OcuoBel CTO 5
pellIeHUs, OPUEHTHUPYSICh
Ha MOpPaJbHO-
HPABCTBEHHbIE HOPMBI U
LIEHHOCTH, B TOM YHCIIE B
JIESITEIIBHOCTH YUYEHOTO
Hroro no pazgeny 5

Pasznen 4. KBAHTOBAS ®U3UKA

KopnyckynsipHo-
BOJIHOBOM JTyaIu3M

15

becenpl, HanpaBieHHbIE
Ha OCO3HaHWE LIEHHOCTH
HAay4YHOU JEATEIIbHOCTH,
TOTOBHOCTb B IIPOIIECCE
n3y4yeHus: GU3UKH
OCYILIECTBIISATh
MIPOEKTHYIO U
HCCIIEIOBATENBCKY IO




IEeATEIbHOCTD
VHJIUBUYaJIbHO U B

rpyImne.

duzuka aroma

['pyrmoBbie MPOEKTHI,
HAIICJICHHBIC Ha
c(hOpMHUPOBAHHOCTH
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHUs GU3NIECKOM
HayKH

®dusnka aTOMHOTO siIpa
1 DJIEMEHTapHBIX
YACTHI]

['pynnoBsie NpOEKTHI,
HarpaBJIEHHBIC HA
c(hOpMHUPOBAHHOCTh
9KOJOTUYECKON
KYJbTYpbl, OCO3HAHHE
rI100abHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM

Utoro no pazneny

25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMeHTBl aCTPOHOMUU
1 acTpoPu3UKu

12

[IpoekTHbIe 3a1a4H,
HaIpaBJICHHBIC HA
TJIAaHUPOBAHUE U
OCYIIECTBIICHHE
JIEUCTBUI B OKPY KalOIIEH
cpelie Ha OCHOBE 3HAHUS




LeJied yCTOMYUBOIO
Pa3BUTHS YEJIOBEYECTBA

Hroro no pazgeny

12

Pazzen 6. PUSUUECKHUNA TPAKTUKYM

I'pynnoBble NPOEKTHI,
HAallCJICHHBIC HA

c(hOpMHUPOBAHHOCTH
Puznueckuit MHPOBO33pEHHUS,
MPAKTUKYM 16 16 COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHS HU3NICCKON
HAYKH
Hroro o pasnmeny 16

Pasznen 7. OBGOBHIAIOIIEE IOBTOPEHUE

CucreMaru3amus u
000011IEHNE
MPEeIMETHOTO
COJIEp>KaHUs U OIbITA

IMMPOCKTHLBIC 3a/1a4H,
HaITpaBJICHHBIC HA

OEATEIIbHOCTH, 15 OCO3HAHUE JIUYHOTO
MPpUOOPETEHHOTO TIPU BKJIaJ|a B IIOCTPOCHUE
U3yYEHUU Kypca YCTOMYMBOTO OYAYIIEro
¢busukn 10 — 11
KJIaCCOB

Hroro no pazneny 15




CaMmocTosITebHbIC
paboTHI IO COCTABJICHUIO
CXeM, TUIaKaToB,
HaIpaBJICHHBIX Ha

PesepBHOE Bpems 10 ACTETUYECKOE OTHOIIICHHUE
K MUDY, BKIIIOYast
ACTETUKY HAyYHOTO
TBOPYECTBA, IPUCYILIETO
¢du3nueckoil Hayke
OBIIEE KOJIMYECTBO
170 16

YACOB IIO ITPOTPAMME







ITOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne ni/n Tema ypoka DJIeKTPOHHbIE HH(GPOBLIE 00pa3oBaTeJLHBIE PecypChI
yp Koan4yecTBo 4acoB P uupp P pecyp
KourpoanHbie IIpakTHueckue
Bcero P P
padoThI padoThI

®dusuka — pyHIaMeHTaIbHas
HayKa O IPUPOJE

Hayunsblii MeTO1 TO3HAHUS U
2 METO/IbI UCCIIEOBaHUS 1
(UBUYECKUX SBICHUN

DKCIIEpUMEHT U TEOpHUs B
Ipolecce NO3HAHUS TPUPOIBL.
HaburoieHne u 3KCepuMeHT B
¢buznke

Crioco0rl n3mepeHus
(U3HYECKUX BEIIMIUH

AOCOITIOTHAS 1 OTHOCUTEIIbHAS
3) MIOTPEIIHOCTH U3MEPEHUI 1
(U3HYECKUX BEIIMIUH

MonenupoBanue B (hu3HKe.
Posne 1 MecTo Gpu3uku B

6 (hopMUPOBaHUN COBPEMEHHOM 1
HAy4HOU KapTHHBI MHpa, B
NPaKTHYECKOHN JeSITeTbHOCTH




moaen

MexaHnueckoe JBU)KEHUE.
Cucrema orcyera.
OTHOCUTENBHOCTH
MEXaHUYECKOTO JIBH)KEHUS.
IIpsimas u oOpaTHas 3agaun
MEXaHUKHU

Pannyc-BekTop MaTepualbHON
TOYKH, €r0 IPOEKLIUU Ha OCU
KoopauHar. Tpaekropus.
Ilepememienue. Cxopocts. Ux
MIPOEKINN HA OCU KOOPAUHAT

PaBHOMEpHOE IIPSIMOJIMHEWHOE
newkeHue. I'papudeckoe
ONMCAaHUE PAaBHOMEPHOI'O
MIPSIMOJIMHEMHOTO IBUKEHUS

10

CnoxeHue nepemMenieHnii u
ckopoctei. Pemenue 3agau

11

HepaBHOMepHOE BUKEHUE.
MrHoBeHHas1 CKOPOCTb.
VYckopenue. [IpsamonnneiiHoe
JABMJKCHUEC C ITIOCTOAHHBIM
YCKOpPEHUEM

12

I'paduueckoe onucanue
MPSIMOJINHEHHOTO JIBUKEHUS C
MOCTOSTHHBIM yCKOPEHUEM




13

CBobOoHOE TIaZIcHHE.
YckopeHnue cBOOOHOTO
najieHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH H UX
rpaduku

14

JIBrxeHue Tena, OpoIIeHHOTO
II0JT YIJIOM K TOPA30HTY

15

KpuBonnHeliHOe JBUKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
VYrI10Bast ¥ IMHENWHAsE CKOPOCTb.
[Iepnon n yacrora.
[leHTpOCTpEMHUTENBHOE U
IIOJIHOE YCKOPEHHE

16

KonTponbHas padbota no teme
"KunemaTtuka"

17

ITepBb1it 3ak0oH HproToHAa.
NuepumanbHble CHCTEMBI
orcuéra. [IpuHuun
oTHOcUTEeNbHOCTH [ anunes.
HewnnepunaneHble cUCTEMBI
oTCcYéTa

18

Cuna. PaBHOEHCTBYIOIIIAS
cuna. Bropoii 3akon HproToHa.
Macca

19

B3aumopeiictue ten. Tpernit




3akoH HerotoHa

20

[TpuHIMI Cynepro3uIUu CUJL.
Pemenue 3a1a4 Ha mpyUMeHEHHE
3akoHOB HproTOHA

21

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBHUBAJIEHTHOCTb
rpaBUTALIMOHHON U UHEPTHOM
Macchl

22

Cuna TsKeCTH U YCKOpEHHe
CBOOOHOIO MaIeHHS

23

JIBrokeHre HeOeCHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB.
[TepBas kocMHuUYecKas CKOPOCTb.
3akonbl Kemnepa

24

Cuna ynpyrocrtu. 3akoH ['yka.
Bec rena

25

Cuna tpenus. [Ipupona u Buasl
CUJI TpeHus. [[BrKeHue B
KHJIKOCTH U Ta3e C YIETOM CHIIBI
COIIPOTHBIICHUSI CPEJIbI

26

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

27

AOGCOIIOTHO TBEPOE TEIO.
IToctynarensHoe 1
BpalllaTeIbHOE ABMKEHNE
TBEPAOrO Tena




28

MOMEHT CuJIbl OTHOCHUTEIIBHO
ocu BpauieHus. [lneqo cuiibl

29

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Tedy. LleHTp TsxecTn
TeJa. Y CIIOBUS PaBHOBECUS
TBEPAOrO Tena. Bubl
paBHOBECHS

30

Pemenue 3amau

31

KonTponbhas pabota no teme
"lnunamuka. CTatuka TBEpAOTO
Tema"

32

NMnynec MaTeprabHON TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOUEK.
IlenTp Macc cucTeMsl
MaTepuaibHbIX TOUeK. Teopema
0 JIBUJKECHMHM LICHTPA Macc

33

I/IMHy.]'IBC CHJIBI U NI3BMCHCHUC
HUMITYJIbCa TCJIA. 3aKoH
COXPAaHCHUA UMITYJIbCA.
PeaktuBHOE ABHXKEHHE

34

MowMmeHT nMmityJibca
MaTEpHUAIbHON TOUYKH.
IIpencrasieHue 0 COXpaHEHUH
MOMEHTa UMIIyJIbCa B
LEHTPAIbHBIX MOJIAX

35

Pemenue 3agau




36

Pabota cuibl Ha MajioM U Ha
KOHCYHOM IICPCMCUICHUU.
I'paduueckoe mpeacraBueHue
paboThI CHITbl. MOIIIHOCTH CHITBI

37

Kunernueckas sHeprus.
Teopema 06 u3MeHeHHH
KMHETUYECKOU SHEPruu
MaTepHaIbHON TOUYKHU

38

IToreHuuanbHbIC U
HEINOTEHIMAIbHBIEC CHJIBI.
IToTreHumanbHas SHEPTHUs.
Bropas xocMuueckas CKopocThb

39

Tperpst KocMHUUECKast CKOPOCTb.
CBs13b paboTHI
HENOTEHUUAIbHBIX CHJI C
W3MEHEHNEM MEXaHNYECKON
SHEPTUH CHCTEMBI TeNl. 3aKOH
COXPAHEHHUS MEXaHUYECKON
JHEPrUu

40

Ypyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnyinn nns naeanbHoOU
KUIKOCTU

41

Kontponbnas paboTa mo teme
"3aKOHBI COXpaHEHHUS B
MeXaHuke"




42

PazButue npencrasnenuii o
npupo/ie TerioTbl. OCHOBHbBIE
nonoxkenuss MKT. luddyszwust.
BbpoyHoBCKoe nBMXKEHHE

43

Ctpoenue ra3000pa3HbIX,
KHUJIKUX U TBEPJBIX TEJL.
XapakTep IBUKEHHUS U
B3aUMOJJCUCTBHUS YaCTHIL
BeLIECTBa

44

Macca u pazMepsl MOJIEKY T
(atomoB). KonuuecTBo
BenrecTna. IlocTossHnas
ABoraapo

45

Temneparypa. Termnosoe
paBHoBecue. [IIkana L{enbcus

46

Pemenue 3amau

47

Wneanpueiii ras. 'a3oBeie
3aKOHBI

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne 3amau

49

AOcomoTHas TeMIeparypa.
3akoH J/lameToHa

50

N3omnponeccel B UACAIBHOM rase

C IOCTOAHHBIM KOJIMYCCTBOM
BCIICCTBA

o1

I'paduueckoe mpeacraBieHue




H30MPOLIECCOB: H30TEPMa,
n30xopa, n3obdapa

52

OcnoBHoe ypaBHeHue MKT

53

Pemenue 3amau

54

CBs3b a0COMIOTHOM
TEMIIEPATYPbI
TEPMOJIUHAMUYECKON CUCTEMBI
CO CpeIHEN KMHETUYECKOMN
SHEPTHUeH MoCTynaTeIbHOrO
TEIJIOBOTO ABUKEHUS €€ YaCTHI]

55

O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHui o teme "OCHOBBI
MKT"

56

KonTponbhas padbota no teme
"OcnoBbl MKT"

57

TepMoauHaMHuuecKasi CUCTEMA.
3ajaHue BHEITHUX YCIOBHM st
T/l cuctemsl. BHenHue u
BHYTPEHHUE MTapaMETPBhI.
[TapameTpsr T/ cuctemsbl Kak
CpeHHE 3HAUCHUS BEJIUYMH,
OMMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe nauano
TEPMOJUHAMUKH.
CaMonpoun3BobHasl penaKcanus




TJ cucTeMbl K TETIIOBOMY
PaBHOBECHIO

59

Moneis naeanbHOro raza B
TEepMOJUHAMUKE. Y CIIOBUS
MPUMEHUMOCTHU ATON MOJIETH

60

YpaBHenue Menpeneena-
Knaneiipona u BbeipaxeHnue s
BHYTpPEHHEHN 3HEPruu

61

Bripaxkenue 1151 BHyTpEeHHEM
SHEPTUH OJHOATOMHOI'O
MJeanbHOrO rasa.
KBasucraruueckue u
HECTATUYECKUE TIPOLIECCHI

62

DOnemeHTapHas paboTa B
TepMoaMHaMuKe. Beruucienue
paboTsI 1o rpaduky mnporecca
Ha pV-auarpamme

63

Terunonepenaya kak crocoo
WU3MEHEHUsI BHYTPEHHE!
sHepruu T/] cucremsl 6e3
COBepIIEHHS pabOThI

64

KonBekuysi, TerionpoBoAHOCTb,
U3JIy4eHUe

65

KonnuecTBO TEMIOTEHI.
TennoéMkocTh Teaa. Y aenbHas
Y MOJISIpHASI TETNIOEMKOCTH




BEIIIECTBA. Y AelIbHas TEII0Ta
CropaHus TOILIMBA

66

PacuéT konudecTBa TEIIOTHI
IIpu TCIUIONCpEaAaqC

67

[TonsiTre 06 amrabaTHOM
npouecce. [lepBblit 3aK0H
TEPMOJIUHAMUKHU

68

KonugecTBo TemnoTs! u pabora
KaK MEepbl I3MCHCHHS
BHYTpeHHeH sHepruu T/]
CUCTEMBI

69

BTopoii 3ak0H TepMOIMHAMUKN
U1l PaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoGpaTtumocTh NpUpOTHBIX
IIPOLIECCOB

70

[IpuHIUTIBI AEHCTBUS TEIIIIOBBIX
marmuH. KT

71

MaxkcumanbsHoe 3nadenue KIIJI.
uxn Kapno

72

Pemenue 3amau

73

OKOJIOTHYECKHUE aCIIEKThI
HCIIOIL30BaHUS TEILJIOBBIX
nsurareneil. TemioBoe
3arpsAI3HEHUE OKPYKaIoIen
cpenbl




74

Pemenue 3amau

75

O0001IeHrEe ¥ cUCTEMaTU3 AU
3HAHWM 110 TEME
"Tepmoannamuka. TernnoBbie
MaIlIrHbBI"

76

KoHnTtposnbnas paboTa nmo teme
"Tepmonunamuka. TerioBbie
MAaIIUHEL"

77

[TapooGpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE. Y IebHAs TeIIoTa
napooOpazoBaHUs

78

HacplieHnHble 1 HeHaChIIEHHbIE
napsl. KauecTBeHHas
3aBUCUMOCTb IJIOTHOCTH U
JaBJICHUsI HACBILIIEHHOTO Mapa
OT TeMIIEPaTyphbl, UX
HE3aBUCHUMOCTH OT 00BEMa
HACBIIIEHHOTO Tapa.
3aBUCHMOCTb TEMITEPATYPhI
KUIIEHUSI OT JJaBJICHUS B
KHUJIKOCTU

79

BrnaxnocTs Bo3myxa.
AOcoroTHas ¥ OTHOCUTEIbHAS
BJIaYKHOCTD

80

Pemenue 3amau




81

TBépmoe Teno.
Kpucrannuueckue u amopgHbie
Tena. AHU30TPONUS CBOMCTB
KPHCTAJUIOB

82

[1naBneHue u KpucTamU3anus.
VY enapHas TEIUIOTA IIJIABICHUS.
Cyb6numarust

83

Hedopmaruu TBEpIOTO TENA.
Pacrsxenue u cxarue. Casur.
Monyins HOnra. Ilpenen
ynpyrux aedopmanuit

84

TermoBoe pacumpeHue
KUJKOCTEN U TBEPIBIX TEIL.
AHrapMOHHU3M TETTOBBIX
KOJICOAHMI YaCTHI] BEIICCTBA

85

[IpeobpazoBanue YHEPTUH B
(ha30BBIX TIEpexo1ax

86

yr)aBHeHI/IC TEIUIOBOIo OanaHca

87

Pemrenue 3agau

88

IToBepXHOCTHOE HATSKEHUE.
Kanunnsipusle siBneHus.
JlaBneHue nox HCKpPUBIICHHON
MTOBEPXHOCTBIO KUAKOCTH.
®opwmyna Jlamaca

89

O06o0meHne 1 cuCTeMaTH3aIUs
3HaHUU 10 TeMe "ArperaTHbie




cocTosiHUA BelecTsa. Pa3oBbie
nepexopr"

90

KonrtponsHas pabora no teme
"ArperaTHbl€ COCTOSIHUS

BemecTBa. MazoBbie HepCXOIILI'

91

DnekTpusanus Tel u eé
MPOSIBIICHUS. DJICKTPUUECKUI
3apsaj. [[Ba Buaa 31€KTpUUECKUX
3apAnoB. IIpoBoaHuKY,
TUBJIEKTPUKU U
MOJIyIPOBOIHUKH

92

DneMEHTapHBIN AEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUS
JIIEKTPUYECKOTO 3apsaa

93

B3aumoneicTeue 3aps10B.
Toueunsle 3aps/bl. 3aKOH
Kynona

94

Penrenue 3amau

95

DnekTpuyeckoe nojie. Ero
NEUCTBUE HA DIIEKTPUUYECKHUE
3apsiabl

96

HanpsixkénaocTth
AIEKTPUYECKOTO MOJIA.
[TpoOueIii 3apsia. JIuaum
HaNpsLKEHHOCTH
AIEKTPUUYECKOTO MOJIA.




O,Z[HOpOJIHOC QJICKTPHUYICCKOC
I10JIC

HOTCHHI/IaHBHOCTb
QJICKTPOCTATUYCCKOI'O ITOJIA.

o Pa3nocTh moTeHIIANOB 1
HaTpsDKCHUE
[TotenuuanbpHas Heprus 3apsaa

08 B AJIEKTPOCTATUYECKOM IIOJIE.
[Torenuman
3IEKTPOCTATUYECKOTO OIS
CBsi3p HANPSHKEHHOCTHU TOJIS U

99 Pa3HOCTH MOTEHIUAIOB JIJIs
ANEKTPOCTATUYECKOTO MO

10 [TpuHIIUTT CynIepIIO3UITII

0 ANEKTPUIECKUX TOJIeH

10

1 Pemrenue 3agau

10 [Tone Toueunoro 3apsana. [Tone

5 PaBHOMEPHO 3apsKEHHOM
chepsl
[Tone paBHOMEPHO 3apsIKEHHOTO

10 o o0wsEMy miapa. [losme

3 PaBHOMEPHO 3apsiKEHHOM
0ECKOHEYHOM MIOCKOCTH

10 [TpoBoHWKY B

4 3JIEKTPOCTATUYECKOM IOJIE.




YcaoBue paBHOBECHUS 3apa10B

JIMPIEKTPpUKA U

10

5 MIOJTYTIPOBOJ/IHUKHU B
ANEKTPOCTATUYECKOM TOJIE

10 Konnencarop. DneKTpo€MKOCTh

5 KOHJIeHCcaTopa. DIIEKTPOEMKOCTh
TUIOCKOTO KOHJ/ICHCATOPa

10 [TapamiensHOE coeTMHEHNE

7 KOHJICHCATOPOB

10 [TocnenoBarenpHOE COETMHEHNE

8 KOHJICHCATOPOB

10 OHeprus 3apsKEHHOTO

9 KOHJICHCATOpa

11

0 Pemenue 3agau

11 JIBrkeHne 3apsyKeHHON

1 YaCTHUIIBI B OJHOPOJTHOM
AIIEKTPHYECKOM TIOJIE

11

5 Pemrenue 3agau

11 O0001IeHNEe U CHCTEMaTH3aIUs

3 3HaHUH MO TeMe
"Onexkrpuueckoe nose"

11 KonTponbhas pabota no teme

4 "DnexTpuueckoe moie"




Cuia toka. [1ocTOIHHBIH TOK.

11 VYcnoBust cyiiecTBOBaHUS

5 MMOCTOSIHHOTO 3JICKTPHYECKOTO
TOKa

11 Hcrounuku Toka. Hanpsoxenue

6 u DJ1C

11 3akon OMa JuIsl yJacTKa ILeTIH.

7 DIEKTPUUECKOE COMTPOTUBIICHHE
3aBUCUMOCTb CONPOTHUBIICHUS

11 OJIHOPOJTHOTO TTPOBOJIHUKA OT

8 €ro JUIMHBI U IIOIIAa 1
MOTIEPEYHOTO CEUCHUS

11 VY nenpHOE CONMPOTUBIICHHE

9 BellecTBa. Perrenue 3amau

12 IlocnemoBarenbHOE,

0 napajuIesIbHOE, CMEIIAHHOE
COCIMHEHHE MPOBOIHUKOB

12 Pacuér pa3BeTBIEHHBIX

1 aneKTpuueckux nenei. [Ipasmna
Kupxroda

12

5 Pemenune 3amaq

12 PaboTa 31eKTpruuecKoro Tokxa.

3 3akon [xoyns —Jlenma

12

Pemenue 3agau




MOIIHOCTh QJICKTPHUYICCKOIO

12
TOoKa. TemimoBasg MOIIHOCTD

5 b
BbIJICJIsIeMasi Ha PE3UCTOpe

12

5 Pemienue 3agau

12 O/1C u BHYTpeHHEe

7 CONPOTHUBJICHUE UCTOYHUKA TOKA

12 3axon OMa 11 IOJIHOH

3 (3aMKHYTOM) 2JIEKTPUYECKON
Henu

12

9 Pemrenue 3agau

13

0 MoniHoCTh HCTOYHHUKA TOKA

13

1 KopoTtkoe 3aMbIkanue

13 Konnencarop B nenu

2 HOCTOSIHHOT'O TOKa

13

3 Pemrenue 3agau

13 Pemrenue 3agad mo reMme

4 "TIoCTOSIHHBIN ANEKTPUUECKUI
TOK"

13 Pemrenue 3agad mo reMme

5 "[1oCTOSIHHBIN AIEKTPUUECKUI

n

TOK




Pemienue 3ama4d mo teme

13

5 "[1oCTOSIHHBIN IEKTPUUYECKUI
TOK"

13 O06o0011eHre U cucTeMaTu3aIus

7 3HaHuil no teme "llocTosHHbBIN
3IEKTPUUECKUN TOK"

13 Kontponbnas pabora no teme

8 "IIoCTOSIHHBIN IEKTPUUYECKUI
TOK"

DnexTpuyeckas NpoBOAUMOCTh

13 Pa3IMYHBIX BEIIECTB.

9 DNEeKTpUUECKuil TOK B
MeTauiax. CBepXIpOBOIUMOCTh
DJIEKTPUYECKUI TOK B

14 pacTBopax U pacraBax

0 AJIEKTPOIUTOB. 3akoHbl Papases
JUIS DIIEKTPOIIN3A

14 DNEeKTPUYECKUIA TOK B rasax.

1 [Tnazma

14 DNEeKTPUYECKHUIA TOK B BAKyyMe.

2 Baxyymubie mprOopbl

14 DNEeKTPUYECKUM TOK B

3 MTOJTYTIPOBOTHUKAX

14

4 [TosrynpoBOIHUKOBBIE TPUOOPHI

14 @uU3HYECKU IPAKTUKYM I10




TeMe "M3mMepeHne CuiIbl TOKa U
HaNpSOKCHUS B IIETIN
IIOCTOSIHHOT'O TOKA IIPU ITOMOLIA
aHAJIOTOBBIX U LIU(PPOBBIX
M3MEpUTENIbHBIX TPUOOPOB" Uu
"3HaKOMCTBO ¢ 1TU(PPOBOI
nabopaTopueii 1o GpusukKe.
[Tpumeps! u3MepeHus
($U3NUYECKUX BETUUUH NPU
MOMOIIIM KOMITBIOTEPHBIX
JaT4YNKOB"

Pu3HYeCKUil IPAKTUKYM I10
teMe "M3yueHue

24 HEPABHOMEPHOI'O JBUKEHHUS C
LIEJIbIO OIIPEIETICHUS
MI'HOBEHHOH ckopocTH"
Pu3HYECKUl IPAKTUKYM 10
teMe "M3mepenne ycKopeHus
IIPU IPSIMOJIMHEHHOM

14 PaBHOYCKOPEHHOM JIBM>)KEHUH

7 10 HAKJIOHHOM IUIOCKOCTH" WJIH
"UcciaenoBanne 3aBUCUMOCTH
IIyTH OT BPEMEHU NIpU
PaBHOYCKOPEHHOM JIBH>KEHHUH"

14 OU3NYECKUI TPAKTUKYM I10

3 teme "M3mepeHne ycKopeHus

cBOOOIHOTO MageHus" Win




"N3yueHue IBUKEHUS Tela,
OpOIIIEHHOTO TOPU3OHTAIEHO"

14

OU3NYECKUI TPAKTUKYM I10
teme "M3yueHue qBUKEHUA Tea
10 OKPY>KHOCTH C IMOCTOSTHHOM
10 MOJTIYJIFO CKOPOCThIO" UITH
"HUccnenoBanue 3aBUCUMOCTH
nepuoia oopaieHus
KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

15

@U3HYECKUI IPAKTUKYM I10
teme "M3mepenue
PaBHOJACHCTBYIOIIEH CUJIBI TPU
IBUKEHUH OpycKa Io
HAaKJIOHHOM TUIOCKOCTH'" WIIH
"[IpoBepka runoTe3sl 0
HE3aBUCHUMOCTHU BPEMEHU
JBUKEHUs OpycKa 1o
HAaKJIOHHOM IUIOCKOCTH Ha
3aJJaHHOE PAcCTOSHUE OT €0
Macchl"

15

@uU3HYECKUI IPAKTUKYM I10
Teme "HccieqoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIIKX B IIPY>KUHE U
PE3UHOBOM 00pa3sle, OT ux
nedopmarun" win "M3ydenue




JBU)KEHUSL CUCTEMBI TEI,
CBSI3aHHBIX HHUTHIO,
MEPEKUHYTOMN Yepe3 JErKUil
610K"

15

Pu3HYeCKUil IPAKTUKYM 110
teMe "M3mepenne

KO3 uIHeHTa TPEHUs 110
BEJIMYMHE yTIIOBOTO
Kod(urmenTa 3aBUCUMOCTH
Frp(N)" wu "HccnenoBanue
JBYDKEHUS OpycKa 1o
HaKJIOHHOH IJIOCKOCTH C
NepeMEHHBIM KO3 PUIIMEHTOM
Tpenust" wnu "M3yuenune
JBIDKEHUS TPy3a Ha Baly C
TpeHuem"

15

Pu3HYECKUl IPAKTUKYM 10
teMe "MccnenoBanue yciaoBuid
paBHOBECHS TBEPAOTO TEIA,
HMMEIOIIETO OCh BpAIlCHHs" WIIH
"KoncrpyupoBanue
KPOHILTEWHOB U PaCYET CUIT
ynpyroctu" win "U3yuenue
YCTOMYMBOCTH TBEPAOTO TENA,
HMMEIOIIETO TIONaaAb Onops!"

15

DU3NYECKUN TPAKTUKYM I10
teme "M3mepeHne uMmmysbca




Teja 110 TOPMO3HOMY ITyTH'" WU
"N3mepeHue cuiibl TArHY,
CKOPOCTH MOJEIN
AJIEKTPOMOOUJISI U MOIIIHOCTH
cwibl Taru" uinn "CpaBHeHue
M3MEHEHMS UMITyJIbca Tella ¢
HWMITYJIbCOM CHJIBI" WJIH
"HccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYTOM
B3aUMOJECHCTBUM" WIH
"U3mepenue KUHETUYECKOU
SHEPTUM Teja 0 TOPMO3HOMY
myTu"

15

@U3HYECKUI PAKTUKYM I10
teme "U3yuenue
M30TEPMUYECKOTO Mpoliecca
(pexoMeHI0BaHO
WCIIOTh30BaHUE IUPPOBOH
naboparopun)" wim "M3yueHue
M30XOPHOTO Mpolecca” uiu
"N3ydenue n306apHOro
npouecca” niu "IIposepka
ypaBHEHHUS COCTOSTHUSA"

15

DU3NYECKUN TPAKTUKYM I10
teMe "M3mepenne yienbHON
TEIVI0EMKOCTH" WIIH
"UccnenoBanue mpoiecca




OCTBIBaHUS BelllecTBa' MM
"UccnegoBanue aaradaTHOTO
npouecca” nwiu "H3yuenue
B3aMIMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U
TEeMIIepaTyPbl KUTICHHS
JKUOKocTen"

15

@uU3HYECKUI IPAKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEH HCTIapeHHUsI
xuakocten" unu "M3mepenue
YAEIbHON TEIUIOTHI IIABJICHUS
npaa" unu "M3ydeHue cBOMCTB
HACBILEHHBIX MapoB" WK
"N3mepenue abcotoTHOM
BJIQ)KHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B IOMEIIEHNN".
N3mepenue kodddunmenta
MOBEPXHOCTHOTO HATSKEHUS

15

OU3NYECKUI TPAKTUKYM I10
Teme "HabGaronenue
MIpEeBpaIICHHs SHEPTUU
3apsHKEHHOTO KOHAEHCAaTopa B
SHEPTUIO U3TYyUYECHUS
ceeroaunona" wiu "M3yueHue
MPOTEKAHUs TOKA B LICTIH,




coJiepKalleil KoHaeHcaTop" win
"Pacnpenenenue pa3HocTu
MIOTEHLIMAJIOB (HAIPSKEHNUS )
IIPU [1OCJIE0BATEILHOM
COCTMHEHUH KOHJICHCATOPOB"

15

@uU3HYECKUl IPAKTUKYM 110
teme "HccaenoBanue
CMEIIAHHOTO COCIUHECHUS
pesuctopoB" unu "M3mepenune
YIEITBHOTO CONTPOTHBICHUS
MPOBOJHUKOB'" WIJIN
"MccnenoBaHue 3aBUCHMOCTH
CWJIBI TOKA OT HAMPSKEHUS IS
JIaMIIbI HaKaJTuBaHUA"

16

DU3NYECKUI TPAKTUKYM I10
teme "HaOmonenue
anekTposn3a" win "M3mepenne
3aps/ia OJHOBAJIEHTHOTO HOHA"
nm "Hccnenoanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT
teMneparypsl” nian "Crarue
BOJIbT-aMIIEPHOU
XapaKTEepUCTUKHU auoaa”

16

PeseprubIil ypok. O6001IeHNE 1
cUCTEMATU3alUA 3HAHUH 110
Teme "Kunematuka"




PesepBHrlitl ypok. O6001eHNEe 1

16

9 CUCTeMAaTH3aIHs 3HAHUH 110
teme "lunamuka"

16 PesepBHrlit ypok. O6001IeHNE 1

3 CUCTeMAaTH3alus 3HAHUI 110
teme "Craruka TBEepaoro tena'"
PesepBHbIil ypok. O6001eHNE 1

16 CUCTEMaTHU3aLMs 3HAHUN 110

4 TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"
PesepBHbIil ypok. O600mIeHIE 1

16 CUCTEMaTHU3alMs 3HaHUN 110

5 Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETHYeCcKoU Teopun"
PesepBHrlit ypok. O6001IeHNE 1

16 CUCTEMaTHU3alMs 3HaHUN 110

6 teMe "TepmoauHamMuKa.
TemoBble MauHb!"
PesepBHrlIit ypok. O6o01eHrEe 1

16 CUCTEMaTHU3alMs 3HaHUN 110

7 TeMe "ArperaTHble COCTOSHUSA
BemiecTBa. PazoBble nepexoab"”

16 PesepBHelil ypok. O6o0meHre 1

8 cucTeMaTu3alus 3HaHUI 10
Teme "DnekTpuyeckoe mosie”

16 PezepHbiil ypok. O000meHue u




CUCTEMAaTHU3aLMs 3HAHUHU 110
teMe "TlocTosHHBII
ANEKTPUYECKUH TOK"

17

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH 1o
teMe "Toku B pa3InyHbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16




11 KIIACC

Ne ni/n Tema ypoka DJIeKTPOHHBIe HH(POBLIE 00pa3oBaTeJLHLIE pecypChl
yp KoandecTBOo 4acoB P bp P pecyp
KonTposbHbIe IIpakTnyeckmne
Bcero
padoThI padoThbI

BzaumojeiicTBre TOCTOSHHBIX
MarHuTOB ¥ TIPOBOJHUKOB C
TOKOM. MaramTHOE II0JIE.
I'unore3za Ammnepa

BekTop MarHuTHON MHAYKIUU.
[TpuHIUI cynepno3unumn
MAarHUTHBIX noJel. JInnnn
MarHMTHON WHTyKIIUU

MarauTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HalpaBJIEHUE U
MOJ1YJIb

5 Pemenue 3amau 1

[Ipumenenue 3akoHa AMriepa.
6 DNeKTpOU3MEpPUTEIbHBIE 1
puOopbI

Cuna JlopeHua, e€ HanrpaBJI€HUE U
MOJyJIb. JIBUKEHHE 3apsSyKEHHOMN
YaCTUILIBI B OJHOPOTHOM
MarHMTHOM I0JIe




Pemenue 3amau

Pabota cwibl Jlopenna

10 Pemenue 3anau
MarHuTHOE 10JI€ B BEILIECTBE.

11 deppoMarHeTUky, napa- u
JaMarHeTUKHU
OcCHOBHBIC CBOMCTBA

12 ¢deppomarnerukos. [Ipumenenue
(beppoMarHeTHKOB

13 Pemenue 3aga4 mmo reme
"MaruauTHoe 1oJje"

14 Pemrenue 3agad mo reMme
"MarautHoe none"
SIBneHue 3IeKTPOMarHuTHON

15 nHaykuuu. [ToTok BekTopa
MarHUTHOHN WH]TyKITHU

16 OC unayKuuu

17 3aKO0H AIEKTPOMArHUTHOM
unaykiun Papanes

18 BuxpeBoe anekrpudeckoe more.
Toxu dyko

19 OJIC MHAYKIMU B JIBHOKYIIMXCS
MIPOBOAHHUKAX

20 Pemenue 3anau

21 [IpaBuno Jlenua




22

WNunyktuBHocTh. Katymika
WHIYKTUBHOCTH B LETH
IIOCTOSIHHOT'O TOKa

23

SABnenue camounaykuuu. I/C
CaMOUHIYKITHH

24

BHGPFHH MarHuTHOI'O IT10JIA
KaTyHlIKH C TOKOM.
BHCKTpOMaFHI/ITHOG I10JIC

25

Pemenue 3agau

26

O00011IeHIE U CUCTEMATHU3ALIS
3HAHUM 110 TEME
"OnekTpoauHaMuka'

27

KonTponbHas padbota no teme
"OnexTpoauHaMuxa"

28

KonebarenpHas cucrema.
CBoOoHBIC KOTEOAHUSI.
IMapmonnueckue kosedanus

29

Kunemarnueckoe u
JAUHAMHUYCCKOC OITMCaHHC
KoJIe0aTeIbHBIX JIBHOKCHUH

30

DHEpPreTU4eCcKOe ONMUCAHME.
BrIBOA IMHAMHUYECKOT'O OIIHCAHUS
TrapMOHHYECKHUX KOJICOaHUI U3 HX
SHEPreTUYECKOro U
KHHEMaTHISCKOr'0 OIMMCAHUS

31

Amiuntya v ¢aza Konedanuit




32

[Tepron 1 yacToTa KOIECOAHHMIA.
[Tepuoa ManbIx CBOOOIHBIX
KoJIeOaHUH MaTeMaTHYECKOTO
MasTHHKA. [leproa cBoOOIHBIX
Kosie0aHui Npy>KMHHOTO
MasiTHUKA

33

3aryxaromue KoieOaHusl.
BoinyxaeHHble KoseOaHusl.
Pe3onanc

34

ABTOKONIEOaHN A

35

Penrenue 3amau

36

VYpok-koH(pepeHHs
"MexaHn4yecKkne KojieOaHus B
MY3bIKaJIbHBIX HHCTpyMEHTaxX"

37

O0001IeHrEe 1 cCUCTEMAaTU3aIIHs
3HaHUH 110 TeMe "MexaHnueckue
KoJieoanus"

38

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebartenbHbIi KOHTYD

39

®opmyna Tomcona. Casi3b
aMIUIATYIbI 3apsiia KOHAEHcaTopa
C aMIUIUTYIOM CHJIbI TOKA B
KOJIeOaTeIbHOM KOHTYPE

40

3aKOH COXpaHEHUs SHEPTUHU B
AaeanbHOM K0Je0aTeIbHOM
KOHTYpE




41

3aTryxaromye JIeKTPOMarHUTHBIC
KosieOanus. BeinyXIeHHbIC
AIIEKTPOMArHUTHBIC KOJIeOaHUs

42

IlepemeHnHb1l TOK. Pe3uctop u
KOH/JIEHCATOp B LIETIU
IIEPEMEHHOI0 TOKa

43

KaTYIHKa HHIAYKTHBHOCTHU B LCIIN
MEPEMECHHOI'O TOKA

44

3axon OMa i JIEeKTPUYECKOU
eTIY TIEPEMEHHOTO TOKa

45

MOoOMmHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYTHOE U IEMCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA U
HaNPsKEHUS

46

Pe3onaHc B 351eKTpHUYECKON LIETIH

47

Pemenue 3amau

48

NneansHbiif Tpanchopmatop.
[IpousBoacTBo, epenaya u
MoTpedIeHue dNEKTPUIECKONH
SHEPTUU

49

OKOJIOTHYECKHE PUCKU IIPH
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
AJIEKTPO3HEPIUH B TOBCEAHEBHOM
KU3ZHU

50

Pemenue 3agau




51

Pemenue 3amau

O06001IeHEe ¥ cUCTEMaTU3 AU

52 3HAHUU IO TeMe
"DneKTpOMarHUTHbBIE KoeOaHus"
MexaHn4eCcKHre BOJTHBI.

53 XapakTepuCTUKN MEXaHHYECKUX
BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTepUCTUKH 3BYKa
Wndpa3Byk u ynpTpa3ByK.

56 [IIymoBoe 3arps3HeHNe
OKpYKAaroIIel cpebl

57 Pemenue 3amau
DJEKTPOMArHUTHBIC BOJTHBIL.

58 | W 3mydeHue MeKTPOMArHUTHBIX
BOJTH
DHeprus eKTPOMarHuTHBIX

59 BoJTH. CBOMCTBA
AJIEKTPOMATrHUTHBIX BOJTH
[IIxana 31€eKTPOMarHUTHBIX BOJIH.

60 | IIpumeHEeHHUE SITEKTPOMATHUTHBIX
BOJIH B TEXHUKE U OBITY
[TpuHIHITBI paTuOCBsI3U U

61 TeneBuaenus. Paguogokamust.

DNeKTPOMarHuTHOE 3arpsi3HEHNE
OKpYKaloIlei cpeabl




62

KonrtponbHas pabota 1o teme
"Kone0aHus 1 BOJIHBL"

63

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHEHus CBETa

64

Pemenue 3aga4 Ha npuMEHEHUE
3aKOHa MPSIMOJIUHEITHOTO
pacnpocTpaHeHUs CBETa

65

Otpaxenue csera. [1nockoe
3epkano. Cepuueckoe 3epKano

66

IIpenomiieHue ceera.
AOCOJFOTHBIM U OTHOCHUTEIIbHBIN
MMOKa3aTeNb MPETOMIICHHS.
[TonHOE BHYTpEHHEE OTpAXKEHUE.
[IpenenbHbIN yroJ MOJHOTO
BHYTPEHHETO OTPAKEHUS

67

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHOB OTPAXCHUS U
MIPEIOMIICHUS CBETa

68

Xona nydei B mpusme. Jlucnepcust
cBera. CIIOXKHBIN COCTaB OEJIOT0
cBera. LIBer

69

JInH3bl. @OKYCHOE pacCTOSIHUE U
OINTUYECKAsl CUJIa JINH3BI

70

[TocTpoenue nzo0pa>keHuii B
JMH3aX ¥ UX CUCTEMaXx.
YBennueHue JTMH3bI




Pemienue 3aga4d Ha MMOCTPOCHUC

71 N300paXEHUM, I10JIy4aeMBbIX C
MTOMOIIBIO JIMH3

72 ['na3 xak ontuyeckas cucrema
Pemrenne 3amau. IIpeneinst

73 MIPUMEHUMOCTH T€OMETPUICCKOM
OITHUKH

72 CKOpOCTh CBETa U METO/IBI €€
HU3MEpEHUS

75 Hucnepcus ceera

76 Wutepdepennus cBeta
KorepeHTHBIC UCTOYHHKH.

77 VcinoBusa HaOMIOAEHUSA
MaKCUMyMOB 1 MUHUMYMOB

78 Pemrenne 3agau

79 [Tpumenenne uHTEpHEpEeHIINN

80 Judpakuus cBeTa
JudpakironHas pemeTka.

81 Vcnosue HAOMIONEHNS TIIABHBIX
MaKCHUMYMOB

82 Pemenue 3amay

83 [TonepedHOCTH CBETOBBIX BOJH.
[Tonspusanus ceera

84 Pewenue 3amau

85 CBeTOBBIC ABJICHHS B IPUPOJIC




86

O0001IeHYE ¥ cUCTEMaTU3 AU
3gagui mo reme "Onruka"

87

KoHntponbhas paboTa nmo teme
«OnTuka»

88

['panu1pl MPUMEHUMOCTH
KJIaCCHYECKOM MEXaHUKH. 3aKOHBI
ANEKTPOJIMHAMHUKHN Y TIPHHIIUIT
OTHOCUTEIBLHOCTH

89

[TocTynatel cnenuanbHOM TEOPUU
OTHOCUTEIILHOCTH

90

[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenna. YcnoBrue npu4MHHOCTH.
OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHUE
BPEMEHHU U COKpAIICHUE JJTUHBI

91

DHeprus U UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI

92

CBs13b Macchl ¢ SHEPTUEN U
UMITYJIbCOM PENITUBUCTCKOM
YaCTHULIBI. DHEPIHs MOKOs

93

PaBHOBecHOE TEILIOBOE
W3JTy4YEeHHUE

04

3akoH cMeneHnsa Buaa

95

T'umoreza M. Ilimanka o kBaHTax.
doToHbBI




96

DHeprust ¥ UMITyJIbc (OTOHA

dororpdext. OnbiThr A. T

o CroneroBa. 3akoHsl ¢poTtorddexra
VYpaBHeHue DWHIITEHA 7151

98 dororddekra. "Kpacnas
rpanuma" Gorodddexra

99 Hasnenne cBera. Onwitse [1. H.
Jlebenena

10 .

0 BonHOBEIE CBOWCTBA YaCTHIL
Bounsl ne bporinsa. /[nuHa BoJHbI

10 ne bpoiins u pa3meps! o6sacTu

1 JIOKaJIU3alUK JIBIKYIICHCS
YJACTHIIBI

10 KopnyckynsipHo-BOIHOBOM

2 Ty aliu3m

10 Judpakuus 3JIeKTPOHOB Ha

3 KpUCTaJIax

10 Cnenunduka n3mepeHuii B

4 Mukpomupe. COOTHOILIECHUS
HeomnpeaenénHocrel [ 'elizendepra

10

5 Pemenue rpaduueckux 3agau

10

Pemenne pacu€THbIX 3a1a4




KonrpomnbHas pabora no Temam:

10 "Ocuossl CTO",

7 "KopmyckynsipHO-BOJIHOBOMI
nyanuzm"

10 OnbITHI 110 UCCIIEOBAHUIO

8 cTpoeHus aroMa. [Inanerapnas
Mozens atoma Pesepdopaa

10

9 IToctynarter bopa

11 Buapl cniektpoB. CriekTp ypoBHE#

0 SHEPrUM aToMa BOJ0pOo/Ia

11 CrnoHTaHHOE Y BBIHYKJICHHOE

1 U3ITyYeHUe CBEeTa

11
Jlaze

2 P
Hyxnonnas monens siapa

11 I'eiizenoepra-lBanenko. 3apsa u

3 MaccoBOE YHCIIO spa. M30Tomeb!.
PannoakTuBHOCTH
3aK0H paJIMOaKTUBHOTO pacmaja.

11 CBoiicTBa HOHU3UPYIOIIETO

4 n3nydeHus. Bnusaaue
PaZOaKTUBHOCTH Ha )KUBBIE
opranu3msbl. JlozumeTrpust

11 DHeprus cBA3M HyKJIOHOB B S7pe.

5 Anepusie cunbl. Jlepekt Macchl




a1pa. SlaepHble peakiu.
Snepubie peaktopsl. [Ipodaembl
YIPaBISIEMOT0 TEPMOSAEPHOTO
CHHTE3a. DKOJOTHYECKHE ACTIEKTHI
Pa3BUTHS AJEPHON YHEPTETUKU

Meroas!l peructpanuu u
HCCIIEN0BaHMS JIEMEHTAPHBIX
yactull. OyHaaMeHTaIbHbIe

11 B3aUMOJIeUCTBUS. bapnuonsl,

6 ME30HBI U JIEIITOHBI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-riarooHHast MOAEIb
aJpOHOB
duznka 3a npeaeaMu

1 CrangaptHoit Mmogenu. TémHas

7 MaTepus U TEMHAs SHEPT U
EnuncTBO u3nueckoil kKapTHHbI
Mupa

11 DTarbl pa3BUTHS aCTPOHOMHMH.

8 3HaueHue aCTPOHOMUU
[TpuMeHUMOCTb 3aKOHOB (PU3HKH

11 U1 00 BSCHEHUS IPUPO/IBI

9 KOCMHYECKUX 00BEKTOB. MeToIbl
ACTPOHOMUYECKHUX UCCIIEAOBaAHUIN

12 CoBpeMEHHbIE ONITUYECKUE

0 TEJIECKOIIbI, PAHOTEIECKOIIbI,

BHeaTMoc(epHas acCTpOHOMUS




Bun 38é3nn0r0 Heba. Co3Be3aus,

12 SApKuUe 3BE3/IbI, IITAHETHI, UX
BUIMMOE JIBUKCHUE
Conneunas cucrema. ComnHile.

12 ConHeyHast aKTUBHOCTb.

2 Ncrounuk sneprun ConHua u
3BE3]
3BE3/1b1, UX OCHOBHbBIE

12 XapakTepucTuku. /luarpamma

3 "CrIeKTpaJIbHBIN Kj1acc —
CBETUMOCTB"

12 3Be3abl TIIaBHOH

4 MOCJIeI0BaTEIbHOCTH
BuyTtpenHee crpoenue 3BE31.

12 CoBpeMeHHbIe MPEICTABICHHS O

5 MIPOUCXOXKACHUHU U IBOJIOLIUH
Connia u 3BE3/1. DTaIlbl KU3HU
3BE3]

12 Mneunsiii [1yTe — Hama

5 lNajakTuka. TUIBI raJakTHK.
YépHble IBIPHI B sIpaxX TATaKTHK
Bcenennas. Pacuupenne

12 Bcenennoii. 3akon Xa66ma.

7 Teopus bonbmioro B3pbIBa.
PenukToBoe n3nyyenue

12 MacmrabHasi cTpyKTypa




Bcenennon. MeraranakTuka

12

Hepewménnsie mpo6iieMbl
aCTPOHOMHUU

13

Pu3nYeCKUil NPAKTUKYM 110 TEME
"WcciienoBaHye MarHUTHOTO ITOJIS
IMOCTOSIHHBIX MarHUTOB' WIIH
"UcciaenoBanue CBOMCTB
(beppomMarHeTUKoB" UIU
"HccnenoBanue OeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

13

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3mepenue cuiel AMiiepa" uinu
"N3yuyeHne 3aBUCUIMOCTH CHJIBI
Amriepa OT cuiibl TOKa" MU
"OnpeneneHne MarHUTHOM
MHAYKIIMA Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

13

@uU3HYECKUN MPAKTUKYM I10 TEME
"UcciaenoBanue ABJICHUS
3JIEKTPOMArHUTHON MHIYyKIIWKU"
nu "OnpeneneHne HHAYKIUU
BUXPEBOI'O MarHUTHOrO MoJs"

13

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanue ABJICHUS
camounaykiun" wim "Coopka
MOJIETH 3JIEKTPOMArHUTHOTO




resepartopa"

DU3NYECKUI TPAKTUKYM 10 TEME

13 "U3mepenue neproja CBOOOTHBIX

4 Kose0aHui HUTSIHOTO U
MPY>KMHHOTO MAsITHUKOB"

13 DU3NYECKUI TPAKTUKYM 10 TEME

5 "[IpeoOpa3oBanue SHEPTUU B
MPY>KUHHOM MasTHHUKE"
Pu3nYeCKUil NPAKTUKYM 110 TEME
"MccnegoBanue nepeMeHHOIro
TOKa 4epe3 Mocie0BaTeIbHO

13 COeIMHEHHBIE KOHJIEHCATOD,

6 KaTyIIKy U pe3UCTOp" WiIH
"UccnenoBanue paboThI
HMCTOYHHKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"

13 Pu3HYECKUl IPAKTUKYM 110 TEME

7 "N3yueHue napamMeTpoB 3ByKOBOU
BOJIHBI"

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3mepenune nokaszatens

13 MIPEIIOMIICHUS CTEKIA" WITH

8 "[Tonyuenue n3o00paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U
JIH3BI"

13 @u3HYECKU NPAKTUKYM I10 TEME




"HccnenoBanue 3aBHCUMOCTH
(OKYCHOTO PacCTOSIHUS OT
BELIECTBA (HA IPUMEPE KUITKUX
muH3)" nin "U3mepenue
(hOKYyCHOTO PACCTOSTHHS
pacceuBarOUUX JUH3"

14

@u3HYECKU PAKTUKYM 110 TEME
"Habmronenue nudpakmomm,
uHTep(EepeHINH U MOJIIpU3aALUN
ceera"

14

@uU3HYECKUN MPAKTUKYM I10 TEME
"OnpeneneHue UMIyJbca U
SHEPTUH PEISATUBUCTCKUX YACTHIL
(o ororpadusm TpexoB
3apsKEHHBIX YaCTULl B MATHUTHOM
none)"

14

Pu3nYeCKUil NPaKTUKYM IO TEME
"NU3mepenue nocrosinHou [lnanka
Ha OCHOBE MCCJIEIOBAHHUS
dotorddexra" mun
"UccnenoBanue 3aBUCUMOCTH
CHWJIbI TOKA Yepe3 CBETOIUO/ OT
HanpspkeHus"

14

@u3HUECKUl IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
Pa3peKEHHOT0 aTOMapHOTO
BOJIOPOJAA Y U3MEPEHUE




noctosiHHoM Punbepra"

14

DU3NYECKUI TPAKTUKYM 10 TEME
"MccnegoBanue paiOaKTUBHOTO
¢doHa ¢ UCTIONB30BaHUEM
nosumerpa ninu "H3ydenue
IOTJIOIIEHUS OeTa-4acTHILL
aroMuHueM"

14

Pu3HYECKU IPAKTUKYM 110 TEME
"HaOnroaenust 3BE31HOr0 HEba
HEBOOPYKEHHBIM TJ1a30M C
HCIIO0JIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JIJIS1 ONTPEAECICHUS
MOJIOKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3nusi CeBEpHOTO MOTyIIapus
U sipKu€ 3BE31bI" WU
"HaGmronenus B Teneckorn JIyHBI,
MJIaHET, TYMAHHOCTEN U 3BE3THBIX
CKoIIeHui"

14

O06001IeHre U CUCTEMATU3AIIHS
3HaHui. Pons Gpusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON B
ATHUYECKOH cdepax NesTeTbHOCTH
YyeJIoBeKa

14

O06o00meHne 1 cuCTeMaTH3aIUs
3HaHui. Ponb 1 MecTo pu3uKu 1




aCTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O0001IeHrEe U cUCTEMaTU3 AU
3HaHuil. Ponp ¢pusndeckoil Teopun
B (DOpMUPOBAHUU TPEACTABICHUI

14 0 (hM3MYECKO KapTUHE MUPA,

8 MeCTO (PU3UUECKOM KapTUHBI MUPA
B 001IEM psATy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE

14 O00011IeHIE U CUCTEMATHU3ALS

9 3HaHuil o teMe "Kunemaruka"

15 O00011IeHIE U CUCTEMATHU3ALIIUS

0 3HaHuil 1o reMe "Kunemaruka"

15 O00011IeHIE U CUCTEMATHU3ALIUS

1 3HaHu o teme "J{uHamuka"

15 O0001IeHE U cUCTEMaTU3 AU

5 3Hagui mo teMe "CraTtuka
TBEeporo Tena"

15 O06001IeHEe 1 cCUCTEMAaTU3aIIH

3 3HaHUH 110 TeMe "3aKOHEI
COXpaHEHUsl B MEXaHUKe"
O06001IeHrEe 1 cUCTEMAaTU3aIIH

15 3HaHui 1o TeMe "OCHOBEI

4 MOJIEKYJISIPHO-KUHETHUECKON

Teopun"




O0001IeHYE ¥ cUCTEMaTU3 AU

15 3HAHUH 110 TEME

5 "Tepmoaunamuka. TernioBbie
MaIIHae"
O00011IeHIE U CUCTEMATU3ALIUS

15 3HaHUM 110 TeMe "ArperaTHble

6 cocTosHu BemecTa. Pa3oBble
nepexopr"

15 O00011IeHIE U CUCTEMATU3ALIUS

7 3HaHUH N0 TeMe "DIEeKTpUIECcKoe
mmose"

15 O00011IeHIE U CUCTEMATHU3ALIUS

8 3HaHuH 110 TeMe "T1oCTOSIHHBIN
ANEKTPUYECKUH TOK"

15 O00011IeHIE U CUCTEMATHU3ALIUS

9 3HaHuH 110 TeMme "Toku B
pasIu4YHbIX cpenax”

16 O0001IeHE U cUCTEMaTU3 AU

0 3HAHUH 110 TeMe "MaruutHoe
mone"

16 PezepHbiil ypok. O0001eHne 1

1 cUCTEMAaTH3alUs 3HAHUN 110 TEME
"DeKTpOMarHuTHasE UHYyKIUs"

16 PeseprubIil ypok. O600meHue

5 cUCTEMATH3alUs 3HAHUN 110 TEME

"Mexannyeckue Konedanus"




16

PesepBHrlit ypok. O6001eHNE 1

cucréMarTru3sanusa 3HAHUH 10 TeMEe

"DNeKTpOMarHUTHBIE KoJieOaHus"

16

PesepBHrlil ypok. O6o01IeHrEe U
CUCTeMAaTH3alMs 3HAHUI TT0 TeMe
"MexaHu4YecKue u
3JIEKTPOMArHUTHBIE BOJIHBI"

16

PesepBHrlit ypok. O6001eHNE 1
cHCTEMaTH3allUs 3HAHUI 110 TEME
"Onrtuka"

16

PesepBHbIil ypok. O6001eHIE 1
CUCTeMAaTH3alus 3HAHUI TI0 TeMe
"OcHoBel CTO"

16

PesepBHbIil ypok. O6001IeHIE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"KopnyckynspHO-BOIHOBOI
nyanuzm"

16

PesepBHbIil ypok. O6001IeHIE 1
CUCTeMAaTH3alus 3HAHUI TT0 TeMe
"®uzuka aroma"

16

PezepHbiil ypok. O0001eHne 1
cHCTEMAaTH3alMs 3HAHMI 110 TEME
"®u3mnKa aTOMHOTO SApa U
3J€MEHTapHbIX YacTull"

17

PezepHbiil ypok. O0001eHne 1
CHCTeMaTH3alus 3HAHUH 10 TeMe




"OnemMeHThl acTpoduzuxu”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16







YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Gusuka (B 2 yactsx), 10 knace/ I'enpenmreiin J1.9D., Bynarosa A.A.,
Kopuunbser 1U.H., Komkuna A.B.; non pegakuueit Opiosa B. A., OGmiecTBo ¢
orpaHuueHHoON 0TBeTCTBEHHOCThIO « BMHOM. JlaGopatopust 3HaHUN»;
AxnmonepHoe obmectBo «M3aatensctBo «lIpocBemnienue»

» ®dusuka (B 2 yactax), 11 knace/ I'engenmreiin JI.O., bynarosa A A.,
Kopuunbser U.H., Komkuna A.B.; nox penakuueit Opiosa B.A., O0miectBo ¢
orpanuueHHoON o0TBeTCTBeHHOCThIO « BMHOM. JlaGopatopust 3HaHUN»;

AxknmonepHoe obmectBo «M3aatensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJA

®duzuka. 10 knacc. Meroandeckoe nocodue ¢ ykazaHUsIMU K pEHICHUIO 3a/1a4
noBsilieHHOM TpyaHoctu / JI. O. I'ennenmreiin, A. A. bynatosa, A. B.
Komkuna, 1. H. Kopauinbes

®duzuka. 11 knacc. Meroaudeckoe mocodue ¢ ykazaHUSIMU K PEIICHHUIO 3a]1a4
noBeIieHHON TpyaHoctH / JI. 3. I'ennenmreiin, A. A. bynarosa, A. B.
Komkuna, 1. H. Kopaunbes

®wusuka. 11 knacc. CamocToaTenbHbIE U KOHTPOJIbHBIE paboThl / JI. O.
I'enpenmreiin, JI.A. Kupuxk

®dwusuka. 10 kmacc. CamocTosTeTbHbIE U KOHTPOJIbHBIE paboThl / JI. 3.

I'enpenmreiin, JI.A. Kupuk

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
https://myschool.edu.ru/






