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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXEHUH W TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ @enepainy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOYyYaroIIHUXCH.
[Iporpamma mno ¢usuke Aa€T NpeacTaBICHUE O LENAX, COJEpPKaHUH, OOLen
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUSA OOYYaIOIIMXCS CpEICTBAMU
ydeOHoro npeamera « Pu3nkay Ha yriyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Guzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/1a4yu MPOPECCUOHAIBHOM OpPHEHTALMM, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaronMmMcsi, KOTOpble HEOOXOMWMBI JJIA TPOJODKEHHS OOpa3oBaHHs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1m0 Qu3Mke ONpENensioTcs IUIAHUPYEMBIE PEe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHUs: JTUYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHbie (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM O0yYaloluXcs, OCBOUBIIHUX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/ESITEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIFOYALT:

IUIAaHUPYEMBbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOia&éHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE pe3yJIbTaThl 110 T'0J1aM O0y4YCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMeEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJIb30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEEH U
MPEIOCTaBIsAET BO3MOXHOCTH JUIsl peaju3allid  Pa3iu4HbIX METOJUYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coxXpaHeHUs1 00s13aTEIHPHOM YaCTH COJIEP KaHMs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkonpHBIM Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadmeir u actpoHommer. Mcmonp30BaHWE W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUJIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3UKN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpUBAaTh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOUAET KAK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBUM C HEW MaTepuall Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapusayuu. EE peannsanus NPeaIoyaracT HCIHOJIb30BAHUE
TYMaHUTApHOTO MOTeHIMala (U3NYECKON HayKu, OCMBICICHHUE CBSI3M Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKXkKe C  MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpaeiennocmu. Kypc usuku yriryoiEHHOTO ypoBHS
IIPEANOaraeT 3HaKOMCTBO C ITMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUM H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX 9SKOJOTMYECKHMM Mpo0ieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO HA
NPUHILIUIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. i ¢pusuku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHMYECKOTO0 JSKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmocod0 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IWHBIM MepeyHeM. Bridop
TEMaTUKH JJIS 3THX BHJIOB YYCHHUYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBIACTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHWE OOYYaIOMUMHCS YMEHHSAMHU IIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEH (PUBMYECKUX BEJIMYUH M MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (PU3WYECKOU MOJEIbIO, MO3BOJISIONINE MPUMEHSTh
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO paslena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOUIEH KU3HH, TPeOyroIIre BhIOOpa
(bu3MYeCcKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHMs JOJDKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE [IJIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPaLlMOHHOE 000pyI0BaHUE.

JlemMoHCcTpalMoHHOE  000pyZoBaHHEe (OPMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JOCTATOYHOCTH W  OOECIEUYUBAET IOCTAHOBKY
MEePEUYUCICHHBIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN st
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIEHWW ©  TPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUHMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYalImuXci. TeMaTHYeCKhe KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHHEe WHTEpPECa € CTPEMJICHUS OOYYaromMXcsi K HaydYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PECHHS KaK pe3yjbTaTa M3yYCeHHUsS] OCHOB
CTpOEHUS MaTepuu U PyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPABJICHHUH.

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl pPEelICeHUEM CIEAYIOINX 3a1a4d B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKuX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOJENbI0, 3a/ay, MOAPA3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3/IaHUE
dbuznyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSATEJIPHOTO IUJIAHUPOBAHUS U TPOBEACHUS
bU3MYeCcKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanud HHpopMaluuy,
OMpeIeJICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHusl BBIOMpaETCs O0O0YyYalOUIUMUCA, [UIAHUPYIOIUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3HKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedYeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA

10 KUIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOIBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBIICHUH.

DKCHEPUMEHT M TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (U3MUECKUX BEJIMYMH (aHAJIOTOBbIE U LU(POBBIE
WU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GUBUYECKUX  BEIWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HJCalIbHAas KUJKOCTh, WJEaIbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHUIIbl €ro MpuMeHUMocTu. dPusnueckas
TEOpUs.

Ponb u mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOW HAYyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepeHnue cuibl TOKa W HANPSOKEHUST B MU TMOCTOSHHOTO TOKa MU
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3MYEeCKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast mu oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerieHre, CKOPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAas CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HUX TMPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CnoxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHOM TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX Tpa(uKH.



KpuBosnmHenHoe  nBuxkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOHMCTBA W TEXHOJIOTMYECKHE IMPOIIECChl: CHUIOMETP,
JNBUKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEepeAayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WntrocTpanus npeaenbHOro nepexo/ia i "3MEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEHW IBMKEHUS OJHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue YCKOPEHMUS CBOOOTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabopaTopun).

N3yuenne nBUXKEHUS TeJla, OpPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTHIO TeJIa.

W3yyeHue IBHKEHHUS Tella MO OKPYXKHOCTH C IOCTOSIHHOW I0 MOZIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHUs: KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CHUCTEMBI OTCUETa (ONpENENICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJieHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpOThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne nByX LMIMHAPOB WM IIAPOB PA3HOM Macchl C OIAUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepenrie paBHOJAEHCTBYIOLIEH CUJ TIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka THUIOTE3bI O HE3aBUCHMOCTH BPEMEHH JBUKEHHS Opycka Io
HAKJIOHHOU INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPCKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TPEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpIOMyY Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccenenoBanve ycilOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3aKonvl cOXpaneHusn 6 MexaHukKe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomMeHT umItynbca MarepuanbHOW TOUkW. [IpencraBieHue O cCOXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 W3MEHEHUU
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALIMOHHOM I10JI€ OJJHOPOJIHOTO I1apa (BHYTpU M BHE Iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKON, (PUrypHOE KaTaHuWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUY HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHJIBI
TpEHUSI.

Omnpenenenue padOThl CHIIBI TPEHHS] NPHU JIBXKEHHHM TeJa MO HAaKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUST MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monennm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. TemmepaTypa U crocoObl e€ u3mepenus. Illkana
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
NOCTYINATEJIbHOTO TEIJIOBOTO JIBHJKEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBsi3b a0CONMIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us xuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIMIHMX YCIOBUM IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTpEHHEW SHEPrur OJHOATOMHOTO UJEATbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  crnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHHUs
TorimBa. Pacuér konmuecTBa TEIUIOTHI TpW  Teruionepenaye. llonstue 00
aanabaTHOM IIpoliecce.

[lepBblidi 3aKkOH TepMOAWHAMHUKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBHI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumocTh NpUpOIHBIX MPOIECCOB.

[TpuHUMIB! HeicTBUA TerIoBbIX MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHl: XOJIOIUIbHUK,
KOHJUITMOHED, JU3EIbHBIA W KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOI U 3JIEKTPOIHEPTHUU.

Hemoncmpauyuu.

H3menenue Temneparypsl pu aanadbaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEM.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHmeHcamwms. lcmapeHue W KureHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lnmaBieHne W KpucTtauM3auusa. YJIeJbHAas TEIUIOTA IUIABJICHUSI.
CyOnumarnusi.

Hedopmanuu tBEpOro Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie sBinenus. J[apiaeHue moa MCKPUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOIIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunienune. Kunenue npu nmoHM>XKEHHOM JIaBJICHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenue manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

H3mepenne abCOMIOTHOW BIIaXHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ IPOSIBICHUS. OJIEKTpUYECKHi 3apsa. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsok€éaHocTh  anekTpuueckoro  mosisa.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MoJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHOM cdepwl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH O3TUX MOJEH U
DKBHUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHE PABHOBECHUS 3aPI0B.

JluanexTpuku B AIEKTPOCTATUYECKOM oJIe. Judnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphkl, renepaTtop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTpOCTaTHYECKAA 3aIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JJIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSTHHBIN TOK.

VYcnoBust CylneCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKM
toka. Hanpsikenue U u DJIC €.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAAA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEIIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK IIEKTPUUECKON SJHEPTUU.

Jlemoncmpayuu.

N3mepeHre CUibl TOKA U HaIPSKEHMUS.

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

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJHHUKOB OT JJIMHBI,
IJIOLIAH TONEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coeMHEeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro CONPOTUBIICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpSDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3sMepeHus amnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DneKkTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CobcTBeHHas U [pUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIIbHBIM
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajlbBaHUKA, padUHUPOBAHUE MEMH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE OIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEJIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MYecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THHoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEN 0006 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MvecKass BEIUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, N3MEpPUTENbHbIE TPUOOPHI, IUPpOBas 1adbopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHUE U KAlUJUISIPHBIE SIBJICHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAJUIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTh BO3/yXa, BETPhl, 6ApOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M IKHJAKOTO TpPEHHUS B TEXHUKE, CTAaTUYECKHUE KOHCTPYKLUU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYTHE), JBHUTaTElb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
MOJIyYEHUS COBPEMEHHBIX MaTepuajgoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3auMonelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MAarHWTHBIX TOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuia Jlopenua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruauTHoe nosie B BeuiectBe. DeppoMarHeTUKH, apa- U TUaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHC TIPOLCCChI: IMPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptrnHa nuHUN MarHuTHOW MHIYKIIMU TIOJISI ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHMS yYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTPpOMAarHUTHOM uHAYKuuM Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B 1I€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHA
I€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJl IPU ABUKEHUH B MArHUTHOM T10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKITUU.

UccnenoBanne 3aBucumoct IJIC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUY BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsi3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUU MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux Kojaebanusx. BeiHy)eHHbIe KoneOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJI PE30HAHCHOW KPHUBOM.
ABTOKOJI€OaHUS.

TexHruYecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K01e0aTeIbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil 1 3aBUCUMOCTH Mepruoaa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanune koyneOaHUM Tpy3a Ha MACCHUBHOM MpPYXUHE C UEJIbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



H3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W MIPYXKHUHHOTO
MasITHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXaIOIKX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUTMTYOM CHIIbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mepepaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYecKue yCTPONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXaIOMIKUX AIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnb 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTYyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPa.

VY CTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs H
T paKIms.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3JIyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBAsk JUArHOCTHUKA B TEXHUKE U MEJAMIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u qudppakiind MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3anus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CiiokHBIA cocTaB O€Ioro CBeTa.
LBer.

[lonHoe BHyTpeHHee OoTpaxkeHue. IIpenenpHbIil yroiyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epuyeckoil JHMH3bI OT €€ F€OMETPUM U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka NpsIMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEP(hEpPEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kimaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MakKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsgpuszanus ceera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHHs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3epKajia U JIMH3BI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIYyUEHHUS Ha IBYX IIEISX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMY.

Pa3znesn 6. OcHOBBI CIeIHAJIBHON TEOPUH OTHOCUTEILHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIAcCMYecKoM  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKuH IKCIIEPUMEHT, JJAOOPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHHE CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa dvactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUOI.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJAHHKOB — OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3nucTopa.

N3mepenune nocrossaaoM [manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nornomierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHH4eCKre YCTPOMCTBA M TEXHOJOTHUYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npAKMUKyMm.

Habnrogenue IMHEH4aToro CuekTpa.

HccnenoBanne cnekTpa pa3peKEHHOT0 aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBONMCTBa MOHM3HUPYIOUIETO M3JIy4YEHUsS. BiusHHE paguoOaKTUBHOCTHM HA >KUBBIC
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuiibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonbl perucTpaiuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHo# Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npegenamu CrtaHmapTHOW Monenu. TéMHas martepuss U TEMHaA
SHEprusl.

EnuHcTBO PU3nyuecKkoil KapTUHBI MUPA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normoiieHus 6eTa-4acTuIl aTFOMHUHUEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMHUH M aCTPOPU3MKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(hEpHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuwxenue CoJiHIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MerarainakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsT OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3Aus (CEBEpHOTO MOJIyIIapus U SPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIHHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUIM (PU3NYECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMATUYECKUX  pas3aenax «YUYEHUYECKMHA  JKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O6o01maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHATBHOM TEOPUH OTHOCUTENbHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHMHE MHUpPA, 3HAYCHHUE ONMCATEIbHOU,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUNA O IPUPOJIE.

MexnpeamMeTHble CBS3H.

Nzyuenne kypca ¢us3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO008 HAYUHO20
nO3HaHuA: FBICHHUE, HAy4YHbId (DAKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTOJHHHUKOB,
oTpeJieieHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeabHbIC
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKH TPH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTPa3ByKOBasg JUArHOCTUKA B MEIUIIMHE, OINTUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJ], KpPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
3NIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBYU-meub, ynbTpa3ByKOBas JUATHOCTUKA B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJTHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.

I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTalUWi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSM POCCHUHCKOTrO OOIIeCTBa, pPaCIIMPEHHUE >KU3HEHHOIO
OIBITA M OMBITA JEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIbHOM JIEATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTh TIpaXJAHCKOW  MMO3MLIMH  OOydarolerocss  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMM B 0Opa3oBaTeIbLHOMN
OpraHu3alny;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESTENBHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHUSA

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

e CIOCOOHOCTH OILEHWBATH CUTYAllMIO M MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U ILIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYHUBOIO OYIYIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:



ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAs JCTETHKY HAYYHOI'O
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYAOBOTO BOCIIUTAHUS .

WHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEIFHOCTH, B TOM
YHCIie CBS3aHHBIM C (QU3WKOH W TEXHHWKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu (PM3MKHU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

Cc(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYPbI, OCO3HAHHUE IJI00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHUE W OCYIIECTBICHHUE ACHCTBUN B OKpYXKaloLIEd cpene Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOrO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa ACSATEIBHOCTH HKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NeSATEeIbHOCTh MHIUBUIYATIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OpMyIHMpOBaTH U aKTyaJlIM3UpOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENHU NESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM UM TPOTUBOPEYUS B PAaCCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN IEITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



Ba3oBnie ucciienoBarejnLCcKie 1eHCTBUA:

BJIa/I€Th HAy4YHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznuecKoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIICKOM M MPOEKTHOM
JeSITEeIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
coJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIaJeTh BUIAMU JEATEIBHOCTU 10 MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTYyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3W M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTAaTh THUIOTE3y €€ peIleHus, HaxoguThb apryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHI, 3a/laBaTh MapameTpbl U KpUTEPUU
peleHus;

aHAIIM3UPOBAaTh TMOJYYCHHBIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OPMYJIUPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ nunpopmanueii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(POpMalUU (PU3HMUECKOTO COJEpKaHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalKu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOpPMALUU PaA3THYHBIX
BUJIOB U (DOpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh CPEICTBa HH(POPMALMOHHBIX U KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTHU, THUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH,



CO3/1aBaTh TEKCThI (PU3UUECKOrO CONEPKaHUSA B Pa3IMUYHBIX (opMaTax C
yu€TOM Ha3HayeHWs WHGOPMalMKU M IIeJIEBOM ayAUTOPUHU, BBIOMpas
ONTUMAJIBHYIO (POPMY TPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe JeHCTBUS:

OCYILIECTBIATh OOLIEHWE Ha YpokKaXx (U3MKM U BO BHE-ypPOUYHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHs C MCIOJb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
VHIUBUAYAIBHON paboThI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

OPUHUMATh eI COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUM, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KadyeCTBO CBOETO BKJIAaJa M Ka)KJOTO yYaCTHMKAa KOMAHJIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEICHHE B Pa3IUYHBIX
CUTyallusiX,  IpOSBIATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
VMHULMATUBHBIM.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBIJISITh  TTO3HABATEIBHYIO  JEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUYTCHUIA;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;



croco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSIBICHHUIO SPYAULMUA B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 00pa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU Il OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPHUHUMATh PEUIEHUS MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0s, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpelHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr AFOTITHIA
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKIIOYAIOMICTO  CIIOCOOHOCTh  TMOHMMATh  CBOE

HAMOIIMOHAJIBHOE COCTOSTHUE, BU/IETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBaHUS, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEAEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
AMOIIMOHAJIBHBIM HM3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIEXy, ONITUMH3M, UHUIIUATUBHOCTh, YMEHHE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIOLWIEH CIIOCOOHOCTh MOHUMATh HAMOIMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYWUTHIBATh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.



[MPEAMETHBIE PE3VJIBTATBI

K koniy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITIXCSI YMECHUN:

NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOHM, COIMaNIbHOM M JOTHYECKOM cdepax JeAaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpPHUH B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3MUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IpOLIECCOB (SIBJICHMI): WHEpLHMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJIO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoJIIOTHO ymopyras aedopmanus, aOCOIOTHO
ylnpyroe 1 a0COJIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTU
U TBEPAOro (KPUCTAILTMYECKOTO) Tela, UICadbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHUIbl, 00JIACTHM) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI xapakTep (GyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHME MPOLECCHl U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH DPABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes 1Jis CKOPOCTH M TEepeMEIIeHUs,
3akOoHbl HplOTOHA, TpPUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
OHEPrUHu, CBsI3b pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKON 3HEepruu,
YCIIOBUSI paBHOBECHS TBEPJAOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ["anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPrUH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHAM3UPOBATh M OOBSICHATH TETIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojokeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUer TEIJIOBOTO IBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUeN TEIMJIOBOIO JBMKEHUS €r0 4YacCTHll, CBA3b JABJICHUS HACATBHOIO



raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—Kiianeiipona;

aHAIM3UPOBaTh M OOBACHATH HJIEKTPUYECKHE SIBICHUS, HUCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHN SIEKTPUUYECKUX
MOJIEM, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOW 1emnu, 3akoH J[xoynsa—JleHna,
npasuiia Kupxroda, 3akonsl dapanes 11 31€KTpoIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHHUS, HCIOJNb3Yys BEIUYMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJICHUE, NOTCHUWAJIbHAsI DJHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJla YIPYIOCTH, CUJIa TPEHHUs, MOILHOCT,
SHEprusl B3auUMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
HEprus ynpyroi gedopmanuu MpPYKUHBL, KOJIHUYECTBO TEIIOTHI,
abCOJIOTHAs TeMIepaTypa Tena, padoTa B TEPMOJUMHAMUKE, BHYTPEHHSA
SHEpPrusi WUACAIBHOTO OJHOATOMHOIO rasa, paboTa HAEaJbHOro rasa,
OTHOCUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanpHOro TteniaoBoro
JBUraTelIsd; HIEKTPUYECKOE T0JIe, HAIPSKEHHOCTD DJIEKTPUYECKOTO MOJIs,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsja WIM 3apsHKeHHOro Iapa B
BAKYYME W B JUIJEKTPUKE, IOTEHIHAI JJIEKTPOCTATUYECKOTO MOJIs,
pPa3HOCTh  IOTEHLHWAJOB, AJIEKTPOABIKYIAss  Cuia, CwWia  TOKa,
HaIIpsDKEHUE, MOIIHOCTh TOKA, OJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TOCIEI0BATEIBHBIM U
[apajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHSI AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUIA:
MEXaHMUYECKOE JIBHKEHUE, TEIUIOBOE [BMIKEHHE 4YacCTHIl BEIIECTBa,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE NBHkKeHUE, nuddy3us, uclapeHue,
KUIIEHUE W KOHJEHCALMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIUTIONEpEAAdM, IIEKTPU3ALUS TEJl, SKBUIIOTEHIIMAIBHOCTD IIOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTDH MCCIEA0OBAHNE 3aBUCUMOCTH OJIHOM (PM3UUYECKOM BEIMUUHBI OT
OPYrol C  HWCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHHN, TpPU  ITOM



KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOTYyYECHHOU
3aBUCHUMOCTH (PU3WYECKUX BEJIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCIIEJOBaHMSI;

IPOBOJAUTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIWYMH, NIPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTDH ONBITHI 110 IPOBEPKE MPEII0OKEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIU3UPOBAThH
IOJIyYE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax ydueOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW W IPOEKTHOM JIE€ATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacdyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecCKOll Mojenu, OTBEYallleld TpeOOBaHUAM 3aJadH,
OPUMEHATh  (OPMYINbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(Gu3MYEeCKUX TEOpUl MNPHU UCHOJH30BAHUM MATEMaTHUYECKUX METOJ/IOB
pEelIeHus 3a/1a4, TPOBOJUTH PACYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh PE3YNbTaTBl M KOPPEKTHPOBATH METOJbl PELICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOylollMe MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LIEMOYKY PACCYKJICHUI C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKHU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MUECKUMH IpolieccaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUN O PAllMOHATIEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEpKaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HH(OpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC U NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE€ C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATIFHO PACTIPEACsATh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIIATE MOTUBALUIO K Oyayiiel npodhecCUuOHATBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJb  (PU3UKA B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THYECKOH cepax AesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJBHEUIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OMUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEUUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
busuku, poib (pusudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPOIC;
pa3iIvyarth YCJIOBUS MNPUMEHUMOCTH Mojeled (Qu3nueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTHICCKUN MasTHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJie0aTeIbHbIH KOHTYpP, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO siJipa U
KBAaHTOBOM MOJICJIU CBETA;



paznuyaTth yclIOBUS (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOMMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUS U 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
NEKTPUYECKOro  3apsiaa, cuwia Awmmepa, cuwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBsi3zp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM I[EMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHaJTU3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOIIECCHI U SABJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JIs
dboTorpdexra, mepBpId W  BTOpPOM TocTynarel bopa, mOpuUHIMIN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHbBI COXpaHEHUs
3apsAI0BOTO U MacCOBOTO YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaJMOAaKTUBHOTO pacnania);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJB3Ys BEITUYUHBI:
HaIpsKEHHOCTh AJIEKTPUYECKOTO MOJISA, MOTEHINAN 3JIEKTPOCTATHYECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIHS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIbI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
AJIEKTPOMArHUTHAS UHYKIIUS, CAMOUHYKIUS, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakius, JTUCIEPCHs, TIIOJHOE BHYTpPEHHEE OTpakKeHHE,
dbortoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
aep, ramMMma-usiydeHue snuep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMpAaBICHUE HWHAYKIIMM MAarHUTHOTO TMOJISI MPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHalnM3a ©W  OOBSACHEHHS (U3WYSCKUX  IPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLUM 3BE3/] U BCelleHHOI;



IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHM, MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEpPEHUi, JelaTh  BBIBOABI 10  pe3ysibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU ITOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUMOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJy4YeHHBIE Pe3yJbTaThl W JeNaTh BBIBOJ O CTaTyce IMpenioKEeHHOU
TUIIOTE3bI;

OIKCHIBAaTh METO/bI IIOJYUYEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
coOJiro1aTh paBuiia OE30MacCHOrO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEIOBATENIbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarth pacy€THbIE 3alayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(Gu3MUecKOil MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
dusznyeckne MoOJeNnd, OTBEYarolhe TPeOOBAHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUYECKUX TEOpUM
OpU  HCIOJNb30BAaHMM MAaTEMAaTUYECKUX METOJOB pEeUIeHHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIMXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM MOITYYECHHBIX
pE3yNbTATOB;

peliaTth KayecTBEHHbIE 3a/aud, TpeOylollue MNPUMEHEHHs] 3HAaHUHA U3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAaKKEe MHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB EeCTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCyKJIEHUI C OMOPOM Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBaTh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbHOCTH YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKHUMH TMpolieccaMu, ¢



MO3UIINN SKOJIOTUIECKON OE30MaCHOCTH, MPEJCTAaBICHUIN O palliOHATHFHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUMN
HAayKl W TEXHOJOTHM JUIsl JAJBHEHIIETO Pa3BUTUS YEJIOBEYECKOTO
00IIIECTBA;

MPUMEHSTH pa3lInuHble CIOCOOBbl padoThl ¢ MHpopManmen (Guznueckoro
CONIEPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJIB30BaTh COBPEMEHHBIC WH()OPMAIIMOHHBIC
TEXHOJIOTUU JUIs TIOMCKA, TepepaboTKH M MpeabsBICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(GOPMAILIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMary, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUUYECKHU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(opMmamuio W OIeHUBaTh €€
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIUXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBJIATH OpTraHu3allMOHHbBIC u TO3HaBaTEIbHbIC YMEHUSA
CaMOCTOSITEILHOTO ~ MPUOOpPETEHHsS] HOBBIX 3HAHUM B TpoIecce
BBITIOJTHEHHUS MPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TPYIIIE C HCIOJHEHUEM pPa3JIMYHBIX COIMAJIBHBIX POJICH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISITh JACATEILHOCTD
B HECTAHJAPTHBIX CUTYyalMSX, aJ€KBAaTHO OIICHUBATh BKJaJ KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTprUBaeMOil POOJIEMBbI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESTENBHOCTU IO
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.
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Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15 https://m.edsoo.ru/
4.2 ®uszrka aroma 5
43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12 ‘ https://m.edsoo.ru/
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16 ‘
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSITEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16




10 KUIACC

IHOYPOYHOE IIVTAHUPOBAHUME

Ne
n/n

Tema ypoka

®dusnka — pyHAaMeHTalIbHas HayKa O
pupoje

Bcero

KoaudecTBO 9acoB

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/bHbIEe pecypChl

HayuHblii METOJT TO3HAHUS U METO/BI
rccaea0BaHus GU3NYECKUX SIBICHUI

https://m.edsoo.ru/ff0c32e2

DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
nmo3HaHus mpupo el Habmonenue u
HKCIEPUMEHT B (PU3UKE

Crnioco0b1 n3MepeHus (PU3NIECKUX
BEJIMYMH

AOCOII0THAs M OTHOCUTENIbHAS

NOrpeIIHOCTHU I/IBMepeHI/Iﬁ (1)I/I3I/I‘IeCKI/IX
BCINYNH

MopenupoBanue B pusuke. Ponb u
MecTo (hU3UKU B GOPMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUPA,
B IIPAKTUYECKON JESITEIbHOCTH JTIOAEH

Mexannueckoe aBmxenue. Cucrema
orcueta. OTHOCHUTEIBHOCTH
MEXAHUYCCKOT'O IBUKCHUA. HpSIMaSI nu
oOparHas 3a/1a4il MEXaHUKU

https://m.edsoo.ru/ff0c3508

Paaunyc-BexkTop MarepuaibHOM TOUKH,
€ro MPOEKIUU Ha OCH KOOPJIHHAT.




10

Tpaektopus. [lepemenienue.
Ckopoctb. X nmpoekuuu Ha ocu
KOOpAUHAT

PaBHOMEpHOE NpsAMOJIMHEITHOE
neuxenue. ['paduyeckoe onrcanue
PaBHOMEPHOTO MPSMOJIIMHEHHOTO
JIBUKEHUS

CnoxxeHue nepeMeneHuid U CKOpoCTeil.
Pemenue 3agau

https://m.edsoo.ru/ff0c3620

11

HepaBHoMepHOE 1BHKEHME.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/ff0c372e

12

13

14

15

I'paduueckoe onucanue
prIMOHHHeﬁHOFO JOBHUXXCHUS C
IMOCTOAHHBIM YCKOPCHUEM

CBoboaHoe nageHue. Y CKopeHue
CBOOOIHOTO ITaJECHN. 3aBUCUMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

JIBr>keHue Telna, OpOoIIeHHOT0 O/
YIJI0M K TOPU30HTY

KpuBonuHelinoe nBuxeHue. /[Brxenne
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuon u yacrora.
[leHTpOCTpPEMUTENBHOE U TIOJIHOE
YCKOPEHHUE

https://m.edsoo.ru/ff0c39cc

https://m.edsoo.ru/ffOc3ada

16

Kontponbnas paboTa mo teme




17

"Kunemartnka"

IIepBb1it 3ak0H HproTOHA.
HNuepimanbHble CUCTEMBI OTCUETA.
[Tpuniun otHocuTenbHOCTH [anumnes.
HeunepuuanbHubie cUCTEMBI OTCUETA

https://m.edsoo.ru/ffOc3be8

18

Cuiia. PaBHOIEHCTBYIOIIAs CHJIA.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/ffOc3be8

19

20

21

B3aumoneiicteue ten. Tperuil 3aKoH
Herorona

HpI/IHI_[I/IH CYIICpIIO3nIHUU CUJI.
Pemenue 3amay Ha IIPUMCHCHUC
3akoHOB HproToHA

3aKOH BCEMUPHOTO TATOTEHUSI.

OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ u
I/IHepTHOI>'I MacCChl

https://m.edsoo.ru/ffOc3be8

https://m.edsoo.ru/ff0c3d00

22

23

24

25

Cuna TsKeCTH M YCKOpEHUe
CBOOOJHOTO MaJeHUs

JIBr>keHre HeOeCHBIX Tell U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [IepBas
KOCMHUYecKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupoaa u BUIbI cui
TpeHus. [[BUkKEHNE B )KUAKOCTH U Ta3e
C Y4ETOM CHJIBI COIPOTUBIIEHUSI CPENIBI

https://m.edsoo.ru/ff0c3el8

https://m.edsoo.ru/ff0c3f76

26

Hasnenue. ['uapocraruueckoe
nasinenune. Cuiia Apxumena




27

28

AOGCOJIFOTHO TBEPJIOE TEIIO.
[TocTynarenbHOE U BpalareabHOe
JIBUKEHUE TBEPIOTO Tella

MOMEHT CHJIIBI OTHOCHTEIBHO OCH
BpalllCHU. IIneyo cunl

https://m.edsoo.ru/ff0c41a6

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepromy Teiy. LlenTp TsokecTH Tena.
VYcioBus paBHOBECHS TBEPIOTO Tea.
Bunbt paBHOBecHs

30

31

32

Pemenue 3agau

KontponbHas paboTa mo teme
"Ilunamuka. Ctatuka TBepaoro tema"

NmMnynsc maTepualbHOM TOYKH,
CUCTEMBI MaTEpPUAIIBHBIX TOYEK. LleHTp
MacC CUCTEMbI MaTEPUAIbHBIX TOUYEK.
TeopeMa 0 IBMKEHUH LICHTPA Mace

https://m.edsoo.ru/ff0c43d6

33

I/IMHy.]'II)C CHJIBI 1 UBMCHCHUEC
UMITyJIbCa TeJa. 3aKOH COXPaHEHHUs
uMnynbca. PeakTuBHOE BUKEHUE

34

MoMeHT uMITysibca MaTepUATBHON
Touku. [IpencraBienne o coxpaHeHUN
MOMEHTa UMITYJIbCA B [IEHTPAJIBHBIX
TTOJISIX

https://m.edsoo.ru/ff0c4502

35

36

Pemenue 3agau

Pabota cuiibl Ha MaJIoM U Ha KOHEYHOM
nepemenieHuu. I'papuueckoe
MpeJCTaBICHUE PAOOTHI CHIIBL.
MO1HOCTb CHIIBI




37

38

39

40

Kunernueckas sneprus. Teopema 00
W3MEHEHUN KNHETUYECKOW IHEPTUU
MaTepuaabHOU TOYKH

HOTeHI_[I/IaJ'IBHBIC N HCIIOTCHIUAJIbHBIC
CHJIBI. HOTCHHI/IaHBHaﬂ OHEPIus.
BTOpaﬂ KOCMHYECCKasA CKOPOCTh

Tperbs KocMuueckast ckopocTb. CBs3b
pabOoThI HEMOTEHIMAIBHBIX CUJI C
M3MEHEHHEM MEeXaHUUYECKOW IHEPTUU
CHCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHUYECKOM sHeprun

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBuenue bepuymiu s uaeanbHon
JKUJIKOCTH

https://m.edsoo.ru/ff0c4502

https://m.edsoo.ru/ffOc461a

https://m.edsoo.ru/ff0c478c

41

42

43

44

Kontponbhas pabota mo teme "3akoHbI
COXpaHEHHUs B MEXaHHKe"

PazBuTue npeacraBienuii o npupoe
TertoTel. OcHOBHBIE nojioskeHust MKT.
Hudody3us. BpoyHoBckoe ABMXKEHNE

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJIBIX TeJ. XapaKkTep JBKEHUS U
B3aMMOJICHCTBHSI YaCTHUI] BEIIECTBA

Macca u pazMepsl MOJIEKYIT (aTOMOB).

KomuuectBo BemectBa. IlocTosiHHas
ABoraapo

https://m.edsoo.ru/ffOc4dc2

45

Temneparypa. TemioBoe paBHOBECHE.
Illxana I{enbcus

46

Pemenue 3agau




47

Wneanpueiii ras. 'a3oBbie 3aKOHEI

VYpasHenue MeHnneneena-Kianeipona.

https://m.edsoo.ru/ff0c570e

https://m.edsoo.ru/ffOc511e

48
Pemrenue 3amau

49 AOcomoTHas Temrepartypa. 3akoH
JanpToHa

50 N3onpoueccs! B M1€IHOM rase ¢
MIOCTOSIHHBIM KOJINYECTBOM BEIIECTBA
I'paduueckoe npeacraBieHne

51 U30IPOLIECCOB: N30TEpMa, U30X0Pa,
nzobapa

52 OcHoBHoe ypaBHeHue MKT

53 Permrenue 3amau
CBs13b a0COMIOTHON TeMIIepaTyphl
TEPMOAMHAMUYECKON CUCTEMBI CO

54 CpEIHEN KNHETUYECKOHN dHEpruen
MIOCTYATEIBHOTO TEIJIOBOIO
JBUKEHMSI €€ 4aCTHULL

55 O060011eHre U crucTeMaTu3alys 3HaHUN
o reMe "OcHoBbl MKT"

56 KonrtponsHas pabora no teme
"Ocunost MKT"
TepMonnHaMuyeckas cUCTEMA.
3ajanue BHEMIHUX ycinoBuil ans T/]
CUCTEMbI. BHEIIHNE 1 BHYTpEHHME

57 napametpsl. [Tapamerpst T/l cuctemsl

KaK Cpe,ZIHI/Ie 3HAa4YCHU BCJINYNH,
OIMCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE




58

59

60

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBoibHas penakcanus T/]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenns ueanbHOro ra3a B
TepMOJAMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH dTOU MOJCIIH

VYpaBuenne MeHneneena-Kianelipona
U BBIpA)KEHME JJIs1 BHYTpPEHHEH
SHEepIrun

61

BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOT'0 HJICAJIBHOIO Ta3a.
KBa3ucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

https://m.edsoo.ru/ff0c5952

62

DOnemMeHTapHas paboTa B
TepMoarHamMuke. Berauciaenue paboTsl
o rpaduky nporecca Ha pV-
ararpamMmme

63

64

65

Termonepenayda kak crnocod
M3MEHEeHUs BHyTpeHHel sHeprun T /1
CUCTEMBI 0€3 coBepIlIeHUsI pabOThI

KOHBCKI_II/IH, TCILJIOIIPOBOAHOCTD,
HU3JIy4YCHUC

KommuectBo TenmnoTel. TemIoéMKOCTh
Tena. Y IeIpHas U MOJIsIpHas
TEIIO0EMKOCTH BeIlleCcTBa. Y AeIbHas
TEIUIOTa CropaHus TOILINBA

https://m.edsoo.ru/ff0c5c36

66

Pacuér konmuecTBa TEMIOTH IPH
Terionepeiaye

https://m.edsoo.ru/ff0c5c36




67

68

[TonsTre 06 annabaTHOM TpoIecce.
IIepBblil 3aKOH TEPMOAVMHAMUKH

KomngecTBO TENIOTH B pa60Ta KaK

Mepbl U3MEHEHHUS BHYTPEHHEH YHEPTUH
T cuctemsl

https://m.edsoo.ru/ffOc5efc

69

Bropoii 3aK0H TepMOJIMHAMUKY 1JIs
PaBHOBECHBIX U HEPABHOBECHBIX
nporneccoB. HeoOpatumocTtsb
IPUPOJHBIX IPOLIECCOB

https://m.edsoo.ru/ff0c6230

70

71

72

[TpuHIMITBI AEHCTBUS TEMIIOBBIX
mammH. KIT

MaxkcumanbHoe 3Hauenue KITJI. Iukn
Kapno

Pemenue 3amau

https://m.edsoo.ru/ffOc600a

73

DKOJIOTHYECKHUE aCTIeKThI
HUCITOJIB30BaAHUA TCIIJIOBBIX JIBI/IFaTCJICﬁ.
TermoBoe 3arpa3HEHUE OKPYKAIOIIEH
Cpelbl

74

75

Pemenue 3agau

O0001IeHE ¥ cUcTeEMAaTU3alus 3HAHUI
o Teme "TepmoanHamuka. TerioBbie
MalIuHb"

76

KonTponbhas pabota no teme
"TepmonnHamuka. Tenaossle
MalluHb!"

77

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y nejbHas
TeII0Ta mapooOpa3oBaHMs

https://m.edsoo.ru/ff0c63b6




78

HacpllienHbie 1 HEHACHIIIIEHHBIE TTaphI.
KauecTBeHHas 3aBUCUMOCTD
IUIOTHOCTHU Y JaBJICHHUS HACBIIIEHHOTO
rapa oT TeMIlepaTyphl, UX
HE3aBUCUMOCTH OT 00bhEMA
HACBILLIEHHOT0 Tlapa. 3aBUCUMOCTh
TeMIepaTypbl KUIIEHHS OT JIaBJICHUS B
JKUJIKOCTH

https://m.edsoo.ru/ff0c64d8

79

Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCUTEJIbHAS BIIAYKHOCTh

https://m.edsoo.ru/ff0c64d8

80

81

Pemenue 3agau

TBépnoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONIHS
CBOMCTB KpPHUCTAJJIOB

https://m.edsoo.ru/ff0c65f0

82

[naBneHue n KpUCTATUTU3ALIMSL.
VY eapHas TEIIOTA IDIABICHUS.
CyOnumariust

https://m.edsoo.ru/ff0c6708

83

84

85

Hedbopmarinu TBEPAOTO TETA.
Pactsoxkenne u cxxatue. Cnur. Monyinb
HOwnra. Ilpenen ynpyrux nedopmanuit
TernnoBoe paciIMpeHue KUIKOCTEN U
TBEPBIX TE€JI. AHTAPMOHU3M TETJIOBBIX
KoJIeOaHUH YaCTHI] BEIIECTBA

ITpeoOpa3oBanue sHEprun B (ha30BBIX
nepexonax

86

YPaBHeHI/IC TEIIOBOro OajlaHca

https://m.edsoo.ru/ff0c6820

87

Pemrenue 3anau




88

89

90

IToBEpXHOCTHOE HATSKEHUE.
KanwmuiapHeie sBienus. JlaBienue noa
HCKPUBJICHHO! ITOBEPXHOCTBIO
xujkoctu. Popmyna Jlamtaca

O0001IeHrEe ¥ CUCTEMATH3als 3SHAHUH
1o Teme "ArperaTHble COCTOSTHUS
BeniecTBa. PazoBble nepexoab"”
KontposbHas paboTa o teme
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBble epexo bl

91

DnexTpu3anys Tel U e€ IpOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
NIEKTPUUYECKUX 3apsiioB. [IpoBoIHMKY,
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU

https://m.edsoo.ru/ffOc6bcc

92

DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.
3aKO0H COXPaHEHUS IEKTPUIECKOTO
3apsaga

https://m.edsoo.ru/ffOc6bcc

93

94

B3anmoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

Pemenue 3agau

https://m.edsoo.ru/ffOc6ced

95

96

97

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUIECCKUE 3aPsI]IbI

Hanpsk€HHOCTB DIIEKTPUYECKOro
nosist. [1po6uslit 3apsia. JIunun
HaIPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.
OmHOPOIHOE NEKTPUIECKOE TOJIE

IloTeHIMaAIILHOCTL
3JIEKTPOCTATUYECKOTO NoJiA. PazHOCTH

https://m.edsoo.ru/ffOc6df2

https://m.edsoo.ru/ffOc6f00




IMOTCHIHAJIOB 1 HAIIPSKCHUC

[TorenmanpHas 3HEPTUs 3apAaa B

98 3JIEKTPOCTATHYECKOM MoJjie. [ToTenuuan
3JEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJIS U
99 Pa3HOCTHU MOTEHIIUAIOB JIJIS
ANEKTPOCTATUYECKOTO MO
100 [IpuHnun cynepro3unumn
BJIEKTPUYECKUX MOJIEH
101 Permrenue 3amau
102 [Tone Toueunoro 3apsana. [Tome
PaBHOMEPHO 3apsHKEHHON CephI
[Tone paBHOMEPHO 3apsKEHHOTO 1O
103 00béMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM MIIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM https://m.edsoo.ru/ff0c7018
nosie. YcaoBue paBHOBECHS 3apsJI0B
105 JIMDIEKTPUKY U TIOJIYTIPOBOTHUKH B
ANEKTPOCTATUYECKOM T10J1€
Kongencarop. D1neKTpoéMKOCTh
" https://m.edsoo.ru/ff0c7126
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IJIOCKOT0 KOHAEHCAaTopa
107 [TapannensHOE COeTMHEHUE
KOH/JIEHCAaTOPOB
108 ITocnemoBaTelbHOE COESTMHEHIE
KOHJICHCATOPOB
https://m.edsoo.ru/ff0c72c0
109 OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa




110

Pemrenue 3amau

JIBr>keHuE 3apsiKEHHOM YacCTULIBI B

il OJTHOPOJIHOM 3JIEKTPHUUECKOM T0JIe

112 Pemenue 3anau

113 O06001IeHrEe ¥ cUcTeMaTh3alus 3HaAHUI
1o Teme "DiekTpuyeckoe moJe"

114 Kontponbnas paboTa mo teme
"JnekTpuueckoe mose"
Cuna toka. [locTosiHHBINM TOK. Y CIOBUS

115 CYLIECTBOBAHUS TOCTOSHHOTO
AIEKTPUIECKOTO TOKA

116 Ucrounuku Toka. Hanpsixenue u 3/1C

117 3akon OMa 1t yqacTKa LETH.
DNEeKTpUUECKOEe CONIPOTUBIICHHE
3aBUCHMOCTb CONIPOTUBIICHUS

118 OJIHOPOJTHOTO TTPOBOJTHUKA OT €r0
JUTMHBI U TUJIOIA U TIOTIEPEYHOTO
CEUYCHUS

119 VY nenbHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, MapaIeIbHOE,
CMENIaHHOE COEIMHEHUE MTPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
nenei. [IpaBuna Kupxroda

122 Pemtenue 3agau

123 Pabota snekTpuueckoro Toka. 3akoH https://m.edsoo.ru/ff0c7838
Jxoyna —Jlenua

124 Pemenue 3anau




MOH_IHOCTB OJIEKTPHUYECKOI'O TOKA.

https://m.edsoo.ru/ff0c7838

125 TerroBas MOIITHOCTH, BRIJIC/IsIEMas Ha
pesucrope

126 Pemenue 3amau

127 O/1C u BHyTpeHHEE CONPOTUBIICHHE
HMCTOYHHUKA TOKA

128 3axon OMa 71 OJIHOM (3aMKHYTO)
JIEKTPUYECKOM LEIH

129 Pemtenue 3agau

130 MOomHOCTh UCTOYHUKA TOKA

131 Kopotkoe 3ambikanne

132 Konnencarop B 1ienu mocTosSsHHOTO
TOKa

133 Pemenue 3anau

134 Pemenue 3amau mo teme "IlocTosTHHBINM
ANEKTpUYECKUi TOK"

135 Pemenue 3amau mo teme "TlocTosTHHBINM
ANEKTpUYECKUi TOK"

136 Pemenune 3anau no teme "IlocTosIHHBIN
ANEKTPUYECKUI TOK"

O06001enre U cucTeMaTr3aIs 3HaHUIA

137 1o Teme "[10CTOSTHHBIN 3JEKTPUYECKHUN
TOK"

138 Kontponbras paboTa mo teme
"[ToCTOSTHHBIN 3JIEKTPUUYECKHUI TOK"
DnexTpuueckas IpoBOAUMOCTh

139 Pa3IMYHBIX BEUIECTB. DIEKTPUUECKUM

TOK B MeTaJiiaXx. CBEpXMpOBOANMOCTD




140

141

DJIEKTPUYECKUI TOK B pacTBOpaX U
pacIuiaBax 3J€KTPOJIUTOB. 3aKOHbI
@apanes U1 3JIEKTPOIn3a

DJIEKTpUYECKUH TOK B razax. [lnazma

142

143

144

145

DNEKTPUUECKUN TOK B BaKyyMe.
BakyymHubie mpuGopsl

DIEeKTPUUYECKHI TOK B
MOJTYTTPOBOTHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

du3nuecKuil MPakTUKYM 110 TeEMe
"H3MepeHune cuibl TOKa U HaIllpsKEHHS
B LIENH IOCTOSIHHOT'O TOKA MIPU
MTOMOIIIM aHAJIOTOBBIX M MU(POBBIX
M3MEpUTENbHBIX TPUOOPOB" UIN
"3HaKOMCTBO C IMPPOBOI
naboparopueii o gusuke. [pumepst
M3MEpeHUs: PU3NIECKUX BEITHIUH MPH
MIOMOIIM KOMITBIOTEPHBIX 1aTYUKOB"

https://m.edsoo.ru/ffOc84ae

146

@u3NYECKU IPAKTUKYM II0 TEME
"N3yuyeHrne HepaBHOMEPHOTO
JBUKEHUS C LETIBIO ONIPEIEICHUs
MTHOBEHHOM CKOpocTH"

147

Pu3NYeCKUil IPAKTUKYM IO TEME
"N3mepeHune ycKopeHus Npu
MPSMOJTMHEHOM PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOM IIOCKOCTH"
nnu "Mccnenosanne 3aBUCUMOCTH
MyTH OT BPEMEHHU TIpHU




148

PaBHOYCKOPEHHOM JBH>KEHUN"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHune ycKopeHusi CBOOOHOTO
nagenus” win "M3ydenue IBH>KEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO"

149

150

151

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY>KHOCTH C IIOCTOSSHHOH 110 MOJYJIO
ckopocthio" win "HccnenoBanue
3aBHCUMOCTH NepHoa o0paleHus
KOHHUYECKOI0 MasiTHUKA OT €ro
napamerpoB”

du3nuecKuil MPakTUKYM 110 TEMe
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIPU ABMKEHUH OpycKa 10 HaKJIOHHOU
mwiockocty" win "lIpoBepka runoressl
0 HE3aBHCHUMOCTH BPEMEHHU JBUKECHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U PE3MHOBOM 00pasIe, OT X
nepopmarun” win "HU3ydenue
JBUKEHHSI CUCTEMBI TeJl, CBA3aHHbBIX
HUTBIO, IIEPEKUHYTOMN Yepe3 JIETKUI
61oK"

152

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue kodddumrerTa TpeHus mno




BEJIMYMHE YTII0BOr0 KO3 dUIIMeHTA
3aBucuMocTtd Frp(N)" win
"HccnenoBanue NBHKEHUSI OpycKa 1Mo
HAKJIOHHOM IVIOCKOCTH € IIEPEMEHHBIM
KO3 PUIHEHTOM TpeHUs" HIn
"M3y4yeHue IBU>KEHUA Ipy3a Ha Baly C
TpeHueM"

153

154

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPAOIO Tejla, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHUITEIHOB U pacy€T CUII
ynpyroctu" win "U3yuenue
YCTOWYUBOCTU TBEPAOTO TEIIA,
HMMEIOIIETO TUIONIaAb OMoph!"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenne umIrynbca Tena mno
TopMo3HOMY nyTH" win "M3mepenne
CHJIBI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOHJISI U MOIIHOCTH CHITBI
Tarn" win "CpaBHEHHE U3MEHEHHUS
VMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
nnu "HccnenoBaHne COXpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" win "M3mepenue
KMHETUYECKOM SHEPruu Tela 1o
TOPMO3HOMY IIyTH"

155

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUECKOTO




nporecca (PeKOMEH/I0BaHO
HCIOJIb30BaHUE UG POBOI
naboparopun)" unu "M3zydenue
n30X0pHOoro npouecca" wim "HU3ydenune
n3zobapHoro nporecca” unu "[IpoBepka
YpaBHEHUS COCTOAHUSA"

156

157

@uU3NYECKU IPAKTUKYM 110 TEME
"Usmepenue yaenbHoM TemioéMkocTu"
unmu "UccnenoBanue mpoiecca
OCTBIBaHHMS BelIeCTBA" HIIN
"HUccnenoBanue agnabaTtHOro
npouecca" uin "N3yuenue
B3aUMOCBS3U YHEPTUU
MEKMOJIEKYIISIPHOTO B3aUMOJECHCTBUSA
U TeMIepaTypbl KUIIEHUS KUAKocTen"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
UCHIApEHU KUAKOCTEN" NN
"N3mepenue yaenbpHON TEMI0ThI
naBieHus apaa" uin "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTapOB" MU
"N3mepenue aOCOIOTHOMN BIaKHOCTU
BO3/IyXa M OIIEHKa Macchl IapoB B
nomMemenun". Mamepenue
KOd(pHIIMEHTA TOBEPXHOCTHOTO
HATSDKEHUS

158

Pu3NYeCKUil IPAKTUKYM IO TEME
"HaGmroenne mpeBpaiieHust SHEpruu
3apsKEHHOI0 KOHIEHCATOpa B




SHEPIrUI0 U3NTYYEHUS CBETOANOA" UITH
"N3y4yeHue NpoTeKaHUs TOKA B LIETIH,
coJieprKaleil KoHaeHcarop' win
"Pacnipenenenue pa3HocTu
MIOTEHLIMAJIOB (HAIPSKEHUS ) IpU
MOCJIEI0BATEILHOM COETUHEHUN
KOHIEHCATOPOB"

159

160

161

162

@uU3NYECKU IPAKTUKYM 110 TEME
"UccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"U3mepeHue yaenbHoro
CONPOTHUBJICHUS TPOBOJHUKOB" UIIU
"HccnemoBaHue 3aBUCUMOCTH CHITBI
TOKA OT HAIPSLKEHUS 1J1s1 JIaMIIbl
HakaguBaHus"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue anektponuza’ uim
"N3mepenue 3apsiaa 0JHOBAJIEHTHOTO
noHa" win "HccnenoBanue
3aBUCUMOCTH CONTPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPHI' WIH
"CHsiTHE BONBT-AaMIIEPHON
XapaKTEePUCTUKHU Aroaa"

PesepBHrlit ypok. O6001ICHNE 1
CHCTEMaTH3alns 3HAHHI 110 TeMe
"KunemaTtuka"

PesepBHrlit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"JIlmaamuka"




163

164

165

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"CraTtuka TBEpa0ro Tena”

PeszepBubIil ypok. O6001IcHIE 1
CUCTEeMaTu3alus 3HaHUH 110 TeMe
"3aKOHBI COXpaHEHHS B MEXaHUKE"

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUi 10 Teme
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

166

PesepBHeIil ypok. O000IICHHE 1
CHCTEMAaTH3allMs 3HAHMH 110 TeME
"Tepmonunamuka. TenaoBbie
MalInHbI"

167

PesepBubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3alysl 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BEILIECTBA.
da30BbIe NEPEXOBI"

168

PesepubIil ypok. O6006111eHIE 1
CUcTeMarui3anuda 3HAHUH 10 TEME
"Onektpuueckoe noie"

169

170

PesepBHrlit ypok. O6001ICHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"[ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK"

PesepBHelIit ypok. O6001ICHNE 1
cucTeMaTHU3alys 3HaHUH 1o Teme
"ToKM B pa3In4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB

170

16




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe NN (ppoBbIE

-:;—’n Tema ypoka Beero Kontpoabubie IlpakTnueckme 00OpasoBaTejbHbIE
padoThI padoThI pecypchl

B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U

1 HpOBO,Z[IfI/IKOB C TOKOM. MarHuTHoe more. 1 [t adhon. uAIO 75
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKIuU. [IpuHnun

2 CyNEepHO3MIMU MATHUTHBIX ToJed. JInnnun 1
MarHUTHON UHIYKIIUU

3 MarauTHo€e 1oJie MPOBOIHUKA C TOKOM. | https://m.edsoo.ru/ff0c98fe
OmneIT OpcTena

4 Cuita Amriepa, e€ HarpaBlieHHE ¥ MOJYJIb 1 b R

5 Pewenue 3anau 1

6 [Ipumenenue 3akona Ammepa. | https://m.edsoo.ru/ff0c9ac0
DNEeKTPOU3MEepPUTENbHBIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBjIeHUE U MOAYIIb.

7 ,ZIBI/I}KCHI/I:G 3:psm<eHHOII7: YaCTHUIIHI B Ily 1 et m.ndsoo.nfflichact
OJIHOPOJTHOM MarHUTHOM ITOJIe

8 Pemenue 3anau 1

9 Pa6ota cuet Jlopenna 1

10 Pemenue 3anau 1

11 MarsauTHoOE 110JI€ B BEILIECTBE. |
DeppoMarHeTHKH, mapa- U JuaMarHeTUKU

12 OcHOBHBIE CBOMCTBa (heppPOMArHETUKOB. |

[Ipumenenue peppomMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mose"

14 Pemienne 3agau 1o reme "MarautHoe nose"

15 SIBiieHUE ANEKTPOMArHUTHOM UHAYKIUH. https://m.edsoo.ru/ff0ca600
IToTok BekTOpa MAarHUTHOM MHIYKIIUU

16 OJ1C uHAYKIMH

17 3aK0H 3JIEKTPOMArHUTHON UHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 [IpaBuiio Jlena

2 NunykrtrBHOCTH. KaTylka MHAYKTUBHOCTH B
IIENHU ITIOCTOSSHHOT'O TOKa

3 SBnenune camonnaykuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemenue 3agau

26 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnekTpoguHaMuka"

73 Komnebarensuas cucrema. CBOOOIHEIE https://m.edsoo.ru/ff0caf06
Konebanus. ['apMoHUYEeCKre KOJIeOaHus

79 Kunematnueckoe u THHAMHUYSCKOS OIMCAHHUE

KOJIEOATEIIbHBIX IBUXKECHUN




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH M3 UX YHEPTETHUECKOTO U
KHHEMATUYECKOTO OITUCaHUs
31 Ammatyna u dasza koiaedaHuit
[lepuon u yacrora konebanuid. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA
32 MaTeMaTUYeCcKoro MasTHuKa. [lepuon
CBOOOIHBIX KOJIEOAHU MTPYKHHHOTO
MasiTHUKA
3 3aryxaroiue KosnebaHus. BelHyX1eHHbIE
Kosiebanus1. Pezonanc
34 ABTOKOJIE0aHUA
35 Pewenue 3anau
36 VYpok-koHpepenius "MexaHnuueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"
37 O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teMe "MexaHnnueckue KonebaHus"
33 DNIeKTpOMarHuTHhIE KOJIeOaHusI. https://m.edsoo.ru/ffOcb820
KonebarenpHblit KOHTYD
®opmyna Tomcona. Casi3b aMnnmyu;lm https://m.edsoo.ru/fOch9ca
39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B KOJIEOATEITLHOM KOHTYpe
40 3aKOH COXpaHEHUsl YHEPTUHU B UJI€aJTbHOM https://m.edsoo.ru/ffOcb9c4
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMAarHUTHbIE KOJIeOaHusl.
https://m.edsoo.ru/ff0cbb86
41 BbIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE

KoJIeOaHus




ITepemennsbIit TOK. Pe3auctop n KoHaEHCATOP

https://m.edsoo.ru/ffOcbd34

42 B LIETIH TIEPEMEHHOT0 TOKa
43 Karymika HHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa
44 3akon OMa 11t JIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MoIIHOCTh EPEMEHHOTO TOKA.
45 AMITITUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS
46 Pe3oHaHC B 31eKTpUUECKOH LIEeTH
47 Pemenue 3agau
WneanpHbIiA TpanchopmaTop. HpOI/ISBO,I[iTBO, https://m.edsoo.ru/ffOcc324
48 nepegava u NoTpedaeHue dJIeKTPUIECKON
SHEPTUU
DKOJIOTMYECKUE PUCKU TIPU MPOU3BOJICTBE
49 anexkTpodHeprun. KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU
50 Pemenue 3amau
51 Pewenue 3anau
57 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
TeMe "DeKTpoOMarHuTHbIE KosieOaHus "
53 MexaHnuyeckne BOJIHbI. XapaKTEePUCTUKU https://m.edsoo.ru/ff0cca54
MEXaHWYECKUX BOJTH
54 CBoiicTBa MEXaHMYECKUX BOJIH
https://m.edsoo.ru/ffOcccOc
55 3ByK. XapaKkTEpUCTUKH 3ByKa
56 Nudpaszsyk u ynerpassyk. [llymoBoe

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

59

60

61

OHeprus 3MeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue IIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. BJ'IeKTI)OMaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOH_Ieﬁ Cpcabl

62

KonTponpHas padora o teme "Konebanus u
BOJIHBI"

63

64

CserT. 3aKOH NPSMOJIUHENHOTO
pacnpocTpaHeHMsl CBeTa

Pemienne 3ama4q Ha MPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

https://m.edsoo.ru/ff0cd350

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTelb MPeTOMICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHbIN yroy MOJHOTO BHYTPEHHETO
OTpakeHUs

67

68

Pernienue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB
OTpaXCHUA U IMPEJIOMIICHUA CBETA

Xop stydeit B mpusMe. Jlucnepceust cBera.
CnoxHbIN cocTaB Oenoro csera. LBer




JIMH3EL (DOKYCHOC PACCTOAHUEC U OIITUYCCKAasA

https://m.edsoo.ru/ffOcddle

69
CHUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B IMH3aX U X
cucTteMax. YBEIMYECHHE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY9aeMBbIX C TOMOIIBIO
JMH3

72 I'ma3 xak onruueckas cucrema

7 Pewenue 3anau. [Ipenens npumMeHMMOCTH
F€OMETPUUYECKON ONTUKU

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

https://m.edsoo.ru/ffOced22

76 Wutepdepenuus cBeta

77 KorepenTHble HCTOUHUKH. Y CIIOBUSA
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [TpumeneHue uHTEpHEpEeHINN

80 Hudpakuus ceera

31 Judpakumonnas pemeérka. Y cioBue
HaOJII0/IeHUS T1aBHBIX MAaKCUMYMOB

82 Pemenue 3agau

23 ITorepe4HOCTh CBETOBBIX BOJIH. https://m.edsoo.ru/ffOcf02e
[longpuzanus cera

84 Pemenue 3agau

85 CBeTOBBIC SABJICHUS B IPUPOJIE

86 O060011eHrEe U cUCTeMaTU3aIMs 3HAHUH 110




Teme "OnTuka"

87 KontponsHas padora mo teme «OnTukKa»
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU
88 MEXaHUKH. 3aKOHBI 3JIEKTPOUHAMUKH 1 Pitps:im.odeoo.rf 0okl
MIPUHIIAIT OTHOCUTEIILHOCTH
29 IToctynaTel cnenuaibHON TEOPUH
OTHOCUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[TpeoOpazoBanus Jlopenma. YcinoBue
90 NPUYMHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU U
COKpAIlleHUE JITTHHBI
91 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN https://m.edsoo.ru/ffOcfc68
YaCTHUIIBI
90 CBsI3b MacCCHhI C SHEPTHEN U HMITYJIECOM
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TTOKOSI
93 PaBHOBECHOE TEIIIOBOE U3TyUECHHE
94 3akoH cmernieHus Buna
95 T'unote3a M. [Tnanka o kBanTax. ®OTOHBI e
96 DHeprust 1 UMITYJIbC POTOHA
97 ®dotordpdext. OnbrTer A. I'. CtoneTona. https://m.edsoo.ru/ffOcffc4
3akoHsb!I poTodddexra
08 VpaBuenue DitHmreiHa 17151 hoTodddekra. https://m.edsoo.ru/ff0d015e
"Kpacnas rpanuna" ¢pororpdexra
99 Hasnenne ceera. Onwitel I1. H. JleOGenesa https://m.edso0.ru/ff0d04ab
100 BonHOBEIE CBOICTBA YaCTHII




Bosnnbl ne bpoins. [{nuna Boaubl ae bpois

101 U pa3Mepbl 00JIaCTH JIOKATU3ALUU
JIBUKYILIEHCS YaCTULIBI
102 KopnyckyisipHO-BOJIHOBOM yaau3m
103 Judpakius 31eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHuid B MUKPOMHUPE.
104 COOTHOILICHHS HEOMPeAeIEHHOCTEN
I'eitzenbepra
105 Pemenne rpadguyeckux 3aaau
106 Pemienne pacu€THbIX 3a1a4
KonTponbhas pabota mo Temam: "OCHOBBI
107 CTO", "KopmyckyJIsIpHO-BOJIHOBOI
ayanu3m"
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOSHHUS aTOMa. https://m.edsoo.ru/ff0d091a
[TnanerapHast Mozens atoma Pesepdopaa
109 Tocrynars Bopa https://m.edsoo.ru/ff0d0afa
110 Bunet ciektpoB. CriekTp ypoBHEH 3HEpruu https://m.edsoo.ru/ff0dOafa
aToMa BOj0poja
11 CroHTaHHOE U BBIHYKJEHHOE U3ITyUYEHUE
cBeTa
112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-
113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sAJpa.
N3oTonsl. PagnoakTHBHOCTH
3aKOH pasoaKkTUBHOTrO pacnana. CBoicTBa
114 MOHU3UPYIOLIETO U3NlydeHus. BiusHue

PAAOAKTUBHOCTHU Ha XUBBIC OPraHHU3MBbI.




115

116

117

Hozumerpus

DHeprusi CBSI3U HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccel siapa. Snepubie
peakuuu. AnepHbie peakTopsl. [Ipodiemsl
YIPaBIsEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPTEeTUKHU

Mertoasl perucTpaluy U UCCICT0BAHMS
3JIeMEeHTapHbBIX yacTull. OyHIaMeHTalbHbIC
B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [IpeacraBnenne o CtanaapTHOMN
Mozenu. KBapk-TiitooHHAs MOJIENb aJIpOHOB

®usuka 3a npenenamu CTaHIapTHOU

Mozenu. TéMHas MaTepus U TEMHas SHEPIUs.

EnuncTBO u3nyeckoit kKapTHHBI MUpa

https://m.edsoo.ru/ff0d1356

118

Otanbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIEe0BaHUN

120

121

CoBpeMeHHbIE ONTHYECKUE TEIECKOIBI,
pannoTeNecKonsl, BHeaTMochepHas
aCTpPOHOMHUS

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/bl, IUIAHETHI, UX BUIUMOE JIBUKEHUE

122

Conueunas cuctema. Conaue. Congeunas
aKTUBHOCTH. MicTounuk sHeprun CoiHua u




123

3BE3

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
Juarpamma "crnieKTpanbHbINA KJIacc —
CBETUMOCTB"

124

125

126

3B€3HBI TJIaBHOM IMOC/IEI0BATEILHOCTH

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3]

Muineunsiii [1yTe — Hama ["anaktuka. Tunsl
ranakTuk. YEpHbIe ABIPHI B s/Ipax rajakTUK

127

Bcenennas. Pacuiupenue Beenennoii. 3akon
Xa66ma. Teopust bonbiioro B3peIBa.
PenukroBoe nznmyuenue

128

129

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

Hepeménnsle npo0ieMbl aCTpOHOMHUH

130

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBanre MarHUTHOTO MOJISA
MMOCTOSIHHBIX MarHuToB" win "MccieqoBaHue
CBOWCTB (peppOMarHeTUKOB" UIIH
"HccnenoBaHue EHCTBUS IOCTOSTHHOTO
MarHura Ha paMKy ¢ TOKOM"

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenune
3aBUCHMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA"
nin "OnpeneneHrue MarHUTHOM MHIYKIIUU Ha
OCHOBE U3MEpEHMsI cUiIbl AMmepa”




132

133

134

135

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue sSiBICHUS 31€KTPOMArHUTHOM
uHaykauu'" win "OnpeneneHrue HHIyKIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"UccnenoBanue ABICHUS CAMOUHIYKINM"
win "COopka MOJIEH 3JEKTPOMAarHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue nepuoja CBOOOTHBIX KOJeOaHU
HUTSHOTO U MPY>XKMHHOTO MasiTHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HICTOYHUKOB CBETA B
LEMU TEPEMEHHOTO ToKa"

137

®usnueckuil NpakTUKyM 1o teme "M3yuenne
[1apaMeTpoB 3ByKOBOM BOJIHBI"

138

Pu3nYecKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenne nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Du3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe




140

)uakux auH3)" uin "M3mepenne GokycHOro
PacCTOSIHUSI PACCEUBAIOLIUX JIMH3"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"Habnronenue aqudpakuun, tHTEphEepeHITnn
U noJjsipu3anuu ceera'

141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUn
PEISTUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [ l1aHka Ha ocHOBe
uccienoBanus porodrdpdexra" wim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMOJ OT HANpPSKEHUS "

143

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNUE
nocrossHHOM Punbepra"

144

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
MCIIOJIb30BaHUEM JIO3UMETpa Un
"3y4eHue moriomeHus 6eTa-4acTuil
amoMuHIEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX NPUIIOKEHUN JUIs
OTIpeIeNIeHUs TIOJI0KEHUSI HEOECHBIX




00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro Modylapus U sipkue
3BE31b1" WK "HaOuroieHus B TEIECKOIT
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKoIJieHuin"

146

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUH.
Ponb pusuku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEITEILHOCTH YeI0BEKa

147

148

149

150

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Poub u MecTo (pu3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O00011eHNEe U cCHUCTEMATH3AIls 3HAHUH.
Poub ¢pusndeckoit Teopun B HopMUpOBaAHUU
npeCcTaBiIeHU 0 (PU3NIECKOI KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MUpa B
00I1IeM PsITy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOJIE

O0001eHrE U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

O00011IeHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

152

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "/Ilunamuka"

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
teme "Craruka TBEpaoro tena'"

153

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110




154

TeMme "3aKOHBI COXPAaHEHUS! B MEXaHUKE"

O0o001IeHre U CHCTeMAaTH3alus 3HAHUN T10
TeMme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

156

157

O0o01IeHre U CUCTeMaTH3alus 3HAHUN T10
teme "Tepmoaunamuka. TemioBbie MamHbI"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoas"

O06o011eHre U cucTeMaTu3alys 3HaHU| 10
TeMe "DnekTpuyeckoe nose"

158

O0600mIeHne U cUCTeMaTH3aIMsl 3HAHUH 110
teMe "[1oCTOSHHBIN 21eKTpUUECKUid TOK"

159

160

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teMe "Toku B pa3nnyHbIX cpeaax”

O000111eHMEe U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"

161

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAHUM 110 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

163

164

Peseprubrit ypok. O6001eHue 1
CUCTEMATHU3aLMs 3HAHUH 110 TEME
"Mexanndeckue KoieOauusg"

PesepBHriit ypok. O6001ICHHE U
CUCTEeMAaTH3aIHsl 3HAHHH 110 TeMe
"DeKTpoMarHuTHbIE KoieOaHus "

PesepBHelit ypok. O600ICHHE U
cucremMaTu3sanus 3HAHUH 110 TEME




165

"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanys 3HaHui mo reme "Ontuka'

166

PesepBHeiit ypok. O600IICHHE U
cucTeMaTu3as 3HaHui 1mo teMe "OCHOBBI

CTO"

167

168

169

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alKs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanus 3Haguii mo treMe "dusuka
aroma"

PesepBHelit ypok. O6001IeHNE U

CHCTEMaTHU3allus 3HaHUH 110 TeME "duzuka
ATOMHOTIO Apa U 3JICMCHTAPHBIX ‘-IaCTI/II_I"

170

Peseprubiit ypok. O60011eHUE U
CHCTEeMaTH3alHs 3HAaHUH 110 TeMe
"JneMeHTh! acTpou3uku”

O0111e€e KOJIMYECTBO YacoB IO MPOrpamMme

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usnka. Konebanns u Bonusl, 11 knace/ Msaxumes I'.51., Cuasaxos A 3.,
OO611ecTBO C OTPaHUYCHHOW OTBETCTBEHHOCTHIO «JI[PODAY; AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemenne» Mocksa 2012

» ®dusuka. Mexanuka, 10 knacc/ Msaxumes I'.51., Cuasaxos A.3., O06miecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«M3narensctBo «IIpocBemenune» Mocksa 2012

» ®uzuka. Monekymnspaas ¢pusuka. Tepmogunamuka, 10 knace/ Msikuies
I'.4., CunsikoB A.3., OO0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Akunonepnoe odmectBo «M3natensctBo «IIpocsemenre» MockBa
2012

» ®usuka. Ontuka. KBanroBas pusuka, 11 knace/ Msxumes I'.41., Cunsikos
A.3., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AximonepHoe o6miectBo «M3aarensctBo «llpocsemenne» Mocksa 2012

» duszuka. Dnekrpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., Cunsikos A.3.,
OO611ecTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3natenberBo «lIpocBemenne» Mocksa 2012

®usuka. Knaccuuecknii kypc. 10 kinace. .. Msxkuiue, b.b. byxoBues,
B.M.Yapyrua Mocksa 2020

®usuka. Kimaccuuecknii kype. 11 knace. ['.J.Mskumre, b.b. byxosues,
B.M.Yapyrun Mocksa 2021

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-
uchebniku-g-ya-myakisheva-a-z-/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://fizika.ru/

https://m.edsoo.ru/
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