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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepaibHON pabodeil mporpamMmbl BocnuTanus W Konnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHUTaHUS M PA3BUTHUA OOYYAIOIIMXCS CpeACTBaMHU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HWHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJLKEHHs O00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o ¢usnke OmNpenenstoTcs IUIaHUPYEMbIE PE3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeJMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNINXCs, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHUs Ha
yIrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIFOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusuka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma o ¢u3vKe HE CKOBBIBAET TBOPUYECKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/JOB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPUPOABI, BBICTYyIAas B
KauecTBe y4eOHOIo IMpeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJICHUM, HU3Y4aeMbIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsI HOBBIX MAaTe€pUajoB C 33JlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uku Ha ypoOBHE CpeTHEr0 00LIEr0 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKH.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea zymanumapuzayuu. EE peannsanus NPeaIioNaracT HCIOJb30BAHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonoin nanpagiennocmu. Kypc ¢puzuku yriny0iaEHHOTO ypOBHS
IIPEAIOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEIAEHUS HJIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIKINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mnpouecca. g yrimyOnaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHMUYECKOTO JSKCIEpPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTHKyma. B  mepBoM ciydae
MpaKTUKyM mpoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pasznena (temsl). Ilpu sTom monx paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QuMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeACTaBl€HAa €AUHBIM IepeuHeM. Brioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM m1 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4M C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nenioB. /(s kayecTBEHHBIX 3aj1ay
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE I BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW W MPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEeUHUBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJIe MO3HaHUs U (HOpMHpPOBaHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOIB30BAaHUEM (DU3NUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
mpoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (U3HMKOM, TIOJArOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIlPABJICHHH.

JlocTikeHHne 3TUX Ielield 00ecneuynBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (u3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBSICHEHUS
(bU3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3UUYECKUX OCHOB U TPUHIIMIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
OMpEeIeNICHHs] TOCTOBEPHOCTH MOJYUYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Dus3uKa» Ha YpOBHE CpEAHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obOpazoBanus orBoauTcs 340 gacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpaTOPHBIX PAbOT M OMBITOB € YYETOM HMHAMBHIYaTIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupojsl. HabGmroneHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEIIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHPOBAHUMA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4yu MEXaHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX MPOEKLIUH HAa OCH CUCTEMbl KOOpPJMHAT.
CnoxeHue nepeMeIieHnii U CI0KeHUE CKOPOCTEM.

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

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPIWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAaHTCHLIUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUsl KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0ObI ucceI0BaHusl IBHKEHUIA.

WnmrocTpanys npeaenbHOro nepexo/ia i \3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHUS OJHOTO M TOTO XK€
TeJIa B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii s3xcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepenune yckopeHusi npu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBWXKEHUS Tejla, OPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJIéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

W3yyeHue IBHKEHHS Tella MO OKPYKHOCTH C IOCTOSHHOW II0 MOZIYJIFO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepumanehbie cuctemsl orcuéra. [IpmHIMnD
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh TI'PABUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUSL.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEIBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIMOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



VccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

V3ydeHne IBHKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPCKHUHYTOW depe3
JErKuif OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanre IBHKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpameHus. [limedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pelI€TuaThle KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHBIX TOYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe CAITBI 1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManbHas »HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThst KOCMUYECKask CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM U1 HMIEAIbHOM JKUIKOCTHU Kak CJEACTBHE 3aKOHA
COXPaHEHUS MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PAOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CUIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosexkyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KMHeTnyeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBkKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

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

Mopenbs uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UICAILHOTO ra3a).

CBs13p a0CONIOTHON TeMIEpaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCcTHI] BEIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnroaenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanue mpouecca YCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEMJI000MEHE MEXITY TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEHUE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMOouHaMuKe. Boraucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKON cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHass W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI IMPOXOIUT
eINHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMMKHM JUISI  HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! qecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AlUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJIB30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadbaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETbHBIX TEINIOEMKOCTEMN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHue W KumeHue. Y aeiabHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B (Paz0oBbIX NMEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KHUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne abCOMIOTHOW BIAXKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  JepopMalud  pe3MHOBOro oOpasua  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexkmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE ANEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpsbkeHue. [loreHnumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl AJIEKTPOCTATUYECKOrO TMojisl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIMY AJIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsHKEHHOCTH 3TUX TOJEH |
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAgu
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUJICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COCUHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cwuiia Toka. [TocTosiHHBIN TOK.

VYcnoBust CylnIeCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKM
toka. Hampsokenune U u DJIC &.

3akod OMa U1 ydacTKa [EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX 3nekTpuueckux 1eneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyms—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTpUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COIPOTHUBIICHUS TIPH MTOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnoco0bl coeMHEeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CWJIbI TOKAa OT HAOpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 11 dIEKTPoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI anekTponn3a Papanes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U 1U(GPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BETUYMH, NPOBEpKA MNPEIJIOKEHHbIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCSI C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HaHuA: SBICHWE, HAay4yHbId (DaKT, rumoresa, (u3MUecKkas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHbBIE TPUOOPHI, IIUPPOBas 1a00paTOpHsI.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 X MPOEKIIMHU HA OCU KOOPJINHAT, CII0OKEHNUE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOU mpupoae, Auddysusi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM  «TEIJIOBON» U
IIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKCHUE U KAIIMJUIAPHBIE SIBJICHUS B IIPUPO/E,
AIIEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJISIpHAs Macca, II0Jy4YeHUE HAaHOMATEPHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEIl, KUIAKOCTEU U Ta30B, KUIAKUE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALNS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 U IKUIAKOIO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE), ABUTATE]Ib BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJWIBHUK, KOHIUIMOHEP, TEXHOJIOTUN
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMuKa.

Tema 4. Maznummnoe noJe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.



TexHu4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCH: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptnHa nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  TOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUAKEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MAarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SlBnenue dNEeKTpOMarHUTHOW MWHAYKUMHU. [lOTOK BEKkTOpa MAarHUTHOMU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B II€MM IOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOMHIYKINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHUE MPOUECChl: HMHAYKIHUOHHAS
1€4b, COJICHOW/I, 3aIlIUTa OT JICKTPU3ALMU TEJI IPU JABMKCHUN B MATHUTHOM TIOJIE
3eMJIH.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Hccnenosanne 3aBucumMoctd J/JC caMOMHAYKIUH OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHWYEeCKO sHeprun). BriBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u uactora koneOGanuid. [lepuon ManbiX CBOOOJHBIX KOJIEOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUNA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

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

HccnenoBanre koyie0aHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS PHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHIA.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJICOaHUS B
ucanpHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/AI0N CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SJHEPTUH B UACAITBHOM KOJ€0aTeIbHOM KOHTYPE.

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

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpPU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B L€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WUneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepeaadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJEOAHUN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii sxkcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Nzyuenune tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMJIeHHE, MHTephEpeHLUs U
TudpaKIms.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakims.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3ydeHune napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3o0pakeHuil B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

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

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOWENIIErO JUH3Y MHOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuueckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnroenue noJiHoro BHyTPEHHETO OTpakeHust. Mojienb CBETOBO/IA.

HUccnenoBanne Xojia CBETOBBIX IIYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB H300pakKeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGmnronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUIKHUX JIUH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[TonydyeHue crekTpa U3Iy4YEHUs CBETOJIMOAA MPHU MOMOLIU JU(PAKLIMOHHON

PELIETKMU.
Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuIbl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHukd.  [loctymnartsl

CIIELIMAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



TexHuyecknue yCTpOHUCTBA M TEXHOJOTHYECKUE IMPOIECCHI: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapHho-60110801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa I1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®otordpdext. Oneitel A. I'. CroneroBa. 3akoHbl hoTodPdexra. YpaBHEHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciienoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornonierre (pOTOHOB MPHU MEPEX0ie aTomMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOHCTBO U NCUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habnronenue IMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eEMEHMAPHBIX YACHUY,

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

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOINBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOUIETO H3Iy4CHMs. BIMsAHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

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

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipobraemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtanaapTHo# Moaenu. KBapk-TirooHHas MOAENb apPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sepHbIi  peakTop, TEPMOSICPHBIN peakTop, aTomHas Oomba,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTpaJbHbIA K1acc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmioro B3psiBa. PeIMKTOBOE U3IyUYEHHUE.

Macmtabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3aus CeBEpHOro MOJylIapus U SPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTUKYM.

Cnoco0bl n3mMepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



O0o00uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJIOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poib HU3NUECKON Teopruu B GOPMHUPOBAHUU MPECTABICHUIN
0 (u3MUYeCcKOoW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonaAmuUs, C6A3AHHbBIE C UIYUCHUEM MEM 00068 HAYUHO20
NnO3HAHUA: SBICHWE, HAay4YHbId (DaKT, rumoresa, (u3MYecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECCTBO. BEKTOpHI M MX NPOEKIMU HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM TNPUPONE, DSKOJOTMYECKHE PUCKUM TpH MPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIBTPa3BYyKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAS! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM PpEIIETKH, CHEKTpalbHBIN
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEpeMEHHOro TOKa, MHIAYKIMOHHASI TeUb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IIPUEMHHKH, AJIEPHAsA DJHEPTETHUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUKCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HaIpaBJICHUIM
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00OIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlIecTBa, Yy4YacTBOBaTh B CaMOYIPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLHAIbHBIMHU HHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU ESITENHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTH)KECHHSIIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MTOBEICHUS;

e CIHOCOOHOCTBH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B ACATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYLIETO PUZNIYECKON HayKe.

TPYA0BOI0 BOCTIMTAHUS:

e HHTEpEC K pa3nuyHbIM chepaMm MpophecCuoHaNbHON NESATEIBHOCTH, B TOM

YUCJI€ CBS3aHHBIM C (U3UKOM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccun U peaarn3oBbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0sacTi (pU3MKHM HA TPOTIKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOIrMUECKUX Mpodiem;

IUIAaHUPOBAaHUE W OCYILECTBICHUE JEHCTBUII B OKpYXKalolleld cpeie Ha
OCHOBE 3HaHUS IIeJIell YCTOMUMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacuupeHue OmbITa ACSTEILHOCTH IKOJOTHYECKON HaNpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MO3HAHU:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBHO  (OpMyJIHMpOBaTh U  aKTyalIM3UpOBaThb MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHXKEHHS,

BBISIBJIAIT  3aKOHOMEPHOCTM W MPOTHUBOPEYHMST B PAaCCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUYETOM aHAIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATENBHOCTh, OLEHUBATH COOTBETCTBHE
PE3YIBTATOB LIEJISIM, OLICHUBATh PUCKH MOCHEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMHA TOHATHSIMH U METOJaMHU
(bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-HCCIIEIOBATEIILCKON | MIPOEKTHOMN
JEATeIBHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (PU3HuecKoro
CoJiepKaHusl, MPUMEHEHUIO Pa3INYHBIX METOOB [TO3HAHUS;

BJAQJIETh BUAAMH JCSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3ajaudy,
BBIIBUTATh THUIOTE3y €€ pelIeHHusd, HaXOAUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHaAJIM3UPOBaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa30OBaTEIbHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHUSA 10 (U3HKE B MPAKTHUYECKYIO 00JIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00acTei;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IeTh HaBbIKAMHU MOJIydeHUs MH(pOpManUu (PU3HMUECKOrO COJEp KaHUs
U3 HWCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALIMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTMd B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTU, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUYECKOrO COJEPKAHUS B pa3iIMuUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMaIMM U 1EJNeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:

OCYIIECTBJIATh OOIIEHWE Ha ypokax GU3UKK W BO BHE-YPOUHOUH
NEeSATEeTLHOCTH;



pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIleCTBA  KOMaHIHOM MU
VHIUBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEUCTBUMN, paCIPENEISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pEe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOIO0 y4aCcTHHUKA KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBITH
VHULMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh ~paMKd ~ y4eOHOrO TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JienaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BIAQJETh HABBIKAMU TIO3HABATEIHLHON pedieKcur KaKk OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIbTATOB H
OCHOBAHHUII;

e HCIOJBb30BaTh MNPUEMBI pediekcuu sl OIEHKU CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

e YMETh OIICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHU)KCHHUIO;

e IMPUHUMATh MOTHUBbI M apPryMEHTHI JAPYTHX MpPH aHAJM3€ pe3yIbTaToOB
NeSTEeIbHOCTH;

e TPUHUMATH ce0s1, TOHNMAsi CBOM HEIOCTATKU U JOCTOUHCTBA;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATEeTbHOCTH;

e TMPHU3HABATh CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpPEIHEro OOmero ooOpa3oBaHusi y OOydYaroUIuXxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOUYAOLIEN CTPEMIIEHUE K JOCTHKEHHUIO LEIU
U yCIlieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLUMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiath KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI

K xonmy oOyuenuss B I0 knacce npenMeTHbIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

e TMOHMMATh poOdb (HU3UKK B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,

OKOJIOTUYECKOHN, COIMAIbHOW ¥ OTHYECKOM cdepax IesTeTbHOCTH



YEJIOBEKa, POJIb M MECTO (DU3UKHU B COBPEMEHHON HAYYHOUW KapTHHE MHPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pazinyath YCJIOBUS TNPUMEHUMOCTH MoJeied (U3MYecKux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJI0, MaTepUalibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TMajcHUEe, aOCONIOTHO ympyras jaedopmariusi, aOCOITIOTHO
yIpyroe u adCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTH
U TBEPAOTrO (KPUCTAJUIMYECKOIO) Tesa, UACAIbHBIN Ta3, TOYCUHBIN 3apsl,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amunes Uit CKOPOCTH M IEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YCIIOBUSI paBHOBECHS TBEPJOrO Tejia), MPU OTOM UCIOJIB30BATh
MAaTEMAaTH4ECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJbCAa U
MEXAHUYECKON DHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TETIJIOBBIE MPOIECCHI U SIBICHHS, UCTIOIB3YS
ocHOBHbIe moOJOkeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TepMOJUHAMHUKU (CBA3b JAaBJEHUSA HJEAJBLHOIO Ta3a Cco CpeaHei
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHEH KHUHETUYECKOMU
DHEPrUeN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS UACATBHOIO
raza C KOHUEHTpAIME MOJIEKYJl MU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPaHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCAX), MPU FTOM HCMOJIb30BAThH
MaTEMaTHYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;



aHAIM3UPOBaTh M OOBACHATH HJIEKTPUUYECKHE SIBICHHUS, HUCIHOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOTO TIOJISA, MPUHIIMI CYNEPIO3UINN BICKTPUUECKUX
MOJICH, MPU ATOM YKa3bIBas YCJIOBHS NMpUMEHUMOCTH 3akoHa Kyrnona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOW nemnu, 3akoH J[xoyns—JIeHna,
npaBuia Kupxroda, 3akonsl apajes i 31€KTPoIn3a);

OMKCHIBATH (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HMCHIOJb3Yys BEITUYUHBI:
nepeMeInieHre, CKOpocTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUWAJIbHAsl DJHEPrusi, KHHETHYECKas
DHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, IEHTPOCTPEMHUTEIHHOE
YCKOPEHHME, CHJIa TSDHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MOpPYKHHBbL, KOJIMYECTBO TEIUIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEJIbHAS BIAXKHOCTH Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTO Iapa B
BaKyyM€ M B JHMDJIEKTPUKE, MNOTCHLHAT 3JEKTPOCTATUYECKOrO IO,
Pa3HOCTh  NOTEHLHANIOB, JJEKTPOJABIKYIIAs  CHJIa, CHJA  TOKa,
HaIlpSDKEHUE, MOIIMHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Yy4yacTKa LENU C IOCIEHOBATEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUM:
MEXaHUYECKOE JIBKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBWkKeHUe, nuddy3us, ucmapeHue,
KUIIEHHE U KOHJEHCAIs, TUIaBJIeHUE U KPUCTaIU3alisl, HAallPaBJI€HHOCTh
TEIJIONepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsPKEHHOTO TPOBOIHUKA,

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUYUHBI OT
IpYyro C  HUCIOJb30BAaHUEM MPAMBIX  U3MEPEHUW, TpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYEHHOU
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JieNlaTh BHIBOJIBI IO pe3yJibTaTaM
UCCJIEI0BAHNS;



IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHATU3UPOBATh
IIOJIyYEHHBIE PE3yJbTaTbl U JIE€JIaThb BBIBOJ O CTaTyCce NPEMJIOKECHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPy/Ja IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENIbCKOM M MPOEKTHOW JEATEIIBHOCTH C HCIOJIb30BaHUEM
U3MEPHUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS 0OOCHOBBIBATH
BbIOOp (u3MuecKoil Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
(GU3MYEeCKUX TEOpUl MNpPHU HCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peLIeHns 3a/1a4, POBOJAUTH PACUYETHI HA OCHOBAHWH UMEIOIIMXCS JaHHBIX,
aHAJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (U3MKH, a TAKKE UHTErpalii 3HAaHUW U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAy4YHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LIETIOYKY PACCyKIACHUM C ONIOPOM HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKMX M 3apyOCkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOU
JIESITEJIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKHMMM IpoLieccaMu, C
MO3UIMI 3KOJOTH4YeCKON 0€30MacHOCTH, MPEACTABIECHUI O palliOHATILHOM
MIPUPOJIOIIONB30BAHUM, & TAKKE PA3yMHOM HCIOJIB30BAHUM JOCTHKEHUUN
HAYKA W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpPMaNUEH (PU3UIECKOTO
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTU, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE



TEXHOJOTHM JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr0  HMHQOpMalMI0 W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(OpMAIIUH;

IPOSIBIISIT OpraHU3alOHHBIE U MI03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJHEHMSI IPOEKTHBIX U YU€OHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AEATENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIaJ KaXXIOIrO W3
YYaCTHUKOB TPYIIbI B pEUICHUE paccCMaTpUBaeMOil MpoOIeMbl;

IPOSBIIATHE MOTUBALUIO K Oyayuien npohecCUuOHANBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonmy oOyuenust B 11 Knacce mpeIMETHbIE PE3YNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUI:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AESTENbHOCTH YEIOBEKa, POJib U MECTO
GU3MKKM B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
MPAaKTUYECKOM JEATEIbHOCTH 4YEJIOBEKA M JAJbHEUIIEM Hay4HO-
TEXHUYECKOM pa3BUTHUH, 3HAYCHUE OIUCATEIIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTBHON M MPOTHOCTUYECKON (YHKUMWA (PU3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib (puszudyeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nUecKo KapTUHE MUPA, MECTO (HPU3UUECKON KapTHHBI MHUpa B OOIIEM
PsAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABIECHUIN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoJeined (u3ndyeckux Tel U
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJISI, TApMOHUYECKHE KOeOaHus, MATeMaTUYECKU MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KOJIeOaTeNbHbIA KOHTYp, TOHKAsI JIMH3a, MOJIEJIEl aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBJICHUS,
UCIIOJIb3YSl OCHOBHbBIE TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS



NIEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHHUSI  CHJIBl  TOKa,  IOCTYyJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAJTU3UPOBATh U OOBSACHITH KBAHTOBBIC MIPOLIECCHI U SBJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpoM moctynarel bopa, mnpuHLUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOT'O YMCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacriajia);

OMHKCHIBATh (PU3WYECKUE TPOIECCHl W SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIXKYILAA CHUJA, WHIYKIUS
MAarHMTHOTO TMOJIsl, MarHUTHBIM TMOTOK, cujia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS CUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOW 4YaCTHUIIbI, DHEPrus M HUMITYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl s/Ipa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOMHIYKIIUS, pE30HAHC, UHTEep(EepeHITUs
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO3JaBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

NPUMEHSATH OCHOBOMOJATAONINE ACTPOHOMHUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUSI HEOCCHBIX TeJl, IBOIIONNH 3BE3] 1 BeeneHHoi;
POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
WCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUM, TpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOM  3aBUCHMOCTH
bu3nUecKkux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEpPEHMM, JelaTb  BBIBOABI MO  pe3yjbpTaram
UCCJIeI0BAHNUS;



MPOBOJIUTH KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, TMPU HTOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUMN;
MIPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKEHHONW TUIIOTE3bl: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3bL;

OMMUCHIBATh METO/IbI OJIYYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUIA;
coOJI01aTh TpaBuiIa 0€30MacHOTr0 TPy/ia MPHU MPOBECHUN UCCIEI0BAHUM
B paMKax y4eOHOro OKCIIEpUMEHTa, MpakKTUKymMa ©  y4eOHO-
MCCIIEIOBATEIIbCKOM M IPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJJaHHOM M HESBHO 3aJaHHOMN
¢dbu3nUecKkoil MOJENbI0: HAa OCHOBAaHMM aHaiu3a YCJIOBHUS BBIOMpATH
dbuznyeckre MojJeNd, OTBEYaIoIIHe TPeOOBAHMAM 3a/laud, MPUMEHSITh
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3MUECKUX TEOpHUit
IpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJAUTH Pacuy€Thl HA OCHOBAHUU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pe3yIbTaTOB;

pelarth Ka4yecTBEHHBIC 3ajayd, TpeOylolre NPUMEHEHHUS 3HAHUN U3
Pa3HBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

HCIIOJB30BaTh TEOPETHYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

MPUBOJUTHL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OICHUBATH MOCIEACTBUSI OBITOBOW W MPOU3BOICTBEHHOM
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MUYECKHUMHU TIPOIecCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MIPUPOJIOTNIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMANUEH (PU3UUECKOTO
COJIEp’)KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alMOHHbIE U NI03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATH PA0OTy IPYIIbI, PALIMOHAIBHO PACIIPENEISTh A€ATEIbHOCTh
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIAL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo 4acoB
HaumenoBanue
Ne
o/ pa3iesioB U TeM B KonTposibHbIe IIpakTuyeckue
cero
NpPOrpamMMblI padoThI padoThI

Pasgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/JIbI

Hayunsiit metog

11 TTO3HAHUS 6 2
PUPOIBI
Hroro o pasneny 6

Pasznea 2. MEXAHUKA

2.1 Kunematuka 10 1

2.2 JnHamuka 10

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

https://resh.edu.ru/
https://elementy.ru/

Bujabl 1esiTeJIbHOCTH C YUeTOM
NporpaMMbl BOCITUTAHUS

[IpoexTHbIe 321241, HOPMHUPYIOITIE
HaBBbIKHW KPUTUYCCKOI'O MBIIIIJICHUS,
ONpeIeeHus] JOCTOBEPHON HAy4YHON
UHPOPMALIUU ¥ KPUTHKH
AHTHHAYYHBIX [IPEICTABICHUM.

[IpoekTHble 3a1auu, GopMUpYIOLIHE
HAaBBIKM KPUTUYECKOTO MBIIIJICHUS,
ONpeJIEICHUS JOCTOBEPHOM HAYYHOMI
nH(}OpPMALIUY U KPUTUKHU
AQHTUHAYYHBIX IIPEICTaBICHUN.
[IpakTriKky™, pa3BUBAIOIIMI HABBIKU
HaOJI0ICHN S, HAKOIUICHUS U
cucreMaTu3anuu (pakTos,
OCMBICIIEHHS OITbITa B
€CTECTBEHHOHAYYHOU U
ryMaHUTapHOM 001acTAX MO3HAHUSA,
HCCIIEIOBATEIbCKON AEATEIbHOCTH.

IIpakTriKky™m, pa3BUBAIOIIMI HABBIKU
HaOJIIOICHN S, HAKOIUIEHUS U


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/

2.3

Craruka TBEpAOTO
Tela

https://edsoo0.ru/

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

cucreMaTru3anuu (paxkToB,
OCMBICIICHHS OTIBITA B
€CTECTBEHHOHAYYHOH 00J1acTh
IIO3HAHMS, UCCIIEIOBATEIIBCKON
JEATEILHOCTH.

HccnenoBarenbCkue U IPOESKTHBIE
(hopmbI pabOTHI, pa3BUBAIOIITUE
HABBIKU MCIOJIb30BAHUS PA3TUYHBIX
CPEICTB MO3HAHMSI, HAKOIUICHUS
3HaHUN O MUpE (SA3BIKOBAS,
YUTATEIbCKas KyJIbTYpa,
JESTENIbHOCTh B UH(POPMALIMOHHOM,
g poBoii cpene). becena,
dhopmupyromas npeacTaBIeHUs O
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa, TOCTH)KEHUSX HAYKU U
TEXHHUKH, apTYMEHTUPOBaHHO
BBIpAXKaIOIINM TIOHUMaHKUE 3HAUYEHUS
HayKH B )KU3HU POCCUHCKOTO
o01ecTBa, 00eCIIeYEHU N €TO
0€30MacHOCTH, TYMaHUTapHOM,
COLIMAJIbHO-3KOHOMHUYECKOM
pa3zButuu Poccun. Ilpaktukym,
Pa3BUBAIOIINN HABBIKU
HaOJI0ICHN S, HAKOIUICHUS U
cucreMaTu3anuu (akTos,
OCMBICJIEHHUS OTIBITA B
€CTECTBEHHOHAYYHOU 00J1aCcTH
MO3HAHUS, UCCIIeI0BATEIbCKON
JeSITeIbHOCTH.


https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

2.4

3aKOHEBI
COXpaHEHUS B
MEXaHUKE

Hroro no pazneny

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-

10

35

15

1

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

https://resh.edu.ru/
https://elementy.ru/

HccnenoBaTenbCkue U IPOESKTHBIE
(hopmbI pabOTHI, pa3BUBAIOIITHE
HaBBIKU UCIIOJIb30BAaHUS Pa3IMYHbIX
CPEACTB NIO3HAHUS, HAKOIUICHUS
3HaHUI 0 MUpe (A3bIKOBas,
YHUTATENbCKas KyJIbTYpa,
JeSITeIbHOCTh B MH(POPMALIMOHHOM,
g poBoii cpene). becena,
(dhopMupyromIas IPEICTaBICHHS O
COBPEMEHHOM HAYYHOU KapTHHE
MHpA, TOCTH)KEHUSX HAYKU U
TEXHUKHU, APTyMEHTUPOBAHHO
BBIPA)KAIOLINH OHUMaHUE 3HAaYCHUs
HAaYKHU B )KU3HU POCCUICKOTO
o01ecTBa, 00eCIIEYEHUHN €TO
0€30MacHOCTH, TYMaHUTapHOM,
COIMATEHO-9KOHOMHYECKOM
pazButuu Poccun. Ilpaktukym,
pa3BUBAIOIIUI HABBIKU
HaOJIr0/1eHUS, HAKOTUICHUS U
cucreMaTu3anuu (pakTos,
OCMBICJICHHS OTIbITA B
€CTeCTBEHHOHAy4YHO! 00acTH
MTO3HAHWSI, HCCIIEIOBATEIbCKOM
TEeSITeTbHOCTH.

IIpakTriKky™m, pa3BUBAIOIIMI HABBIKU
HaOJIOCHNU S, HAKOIUICHUS U


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/

3.2

3.3

KUHETUUECKOU https://edsoo0.ru/
TEOPUH

TepMmoauHamuka. https://resh.edu.ru/
Tennoseie 20 1 https://elementy.ru/
MallHbI https://edsoo.ru/
ArperatHble

COCTOSIHUS https://resh.edu.ru/
BCIICCTBA. 14 1 https://elementy.ru/
da3oBLIE https://edsoo.ru/
epexobl

cucreMaTru3anuu (paxkToB,
OCMBICIICHHS OTIBITA B
€CTECTBEHHOHAYYHOH 00J1acTh
IIO3HAHMS, UCCIIEIOBATEIIBCKON
JEATEILHOCTH.

[IpakTuKyM™, pa3BUBAIOIINN HABBIKU
HaAOII0/ICHUS, HAKOIIJICHHSI U
cucTeMaru3aiuu GpaxKTos,
OCMBICIICHHUS OIIbITa B
€CTeCTBEHHOHAYYHOI 00JacTH
IIO3HAHHUSI, UCCIEN0BATEIIBCKON
JIEATEIIbHOCTH.

HccnenoBaTenbckue v MPOSKTHBIE
(opMbI pabOTHI, pa3BUBAIOIIE
HaBBIKU MCIIOJIb30BaHUS Pa3In4HbIX
CPEJCTB MO3HAHMSI, HAKOIUICHUS
3HaHUN O MUpE (SI3BIKOBAs,
YUTaTeIbCKask KyJIbTypa,
NeSITeNIbHOCTh B MH(POPMALIMOHHOM,
mudpoBoii cpene). becena,
(dbopmupyIOLIas MPeICTaBICHUS O
COBPEMEHHOM HAYYHOU KapTUHE
MHpa, JOCTUKEHUIX HAYKH U
TEXHHUKH, apTYMEHTUPOBAaHHO
BBIPAXKAIOUINI MOHUMaHUE 3HAUYEHUS
HayKH B )KU3HHU POCCUNCKOTO
o01iecTBa, 00ECIIEYEHUHN E€TO
0e301acHOCTH, TYMaHUTaAPHOM,
COLIMAJIbHO-?KOHOMHYECKOM


https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
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Paznea 4. 3JIEKTPOJJUHAMUKA

DIIEKTPUYECKOE

41 P 24
oJie
ITocTosiHHEBII

4.2 INEKTPUYECKUI 24
TOK
Toku B pa3IMuHbIX

43 P 6

cpenax

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

https://resh.edu.ru/
https://elementy.ru/

https://edsoo0.ru/

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

pazButuu Poccuu. Ilpaktukym,
Pa3BUBAIOLINI HABBIKH
HaOJII0ICHN S, HAKOTUICHUSI U
cucreMaTH3anuy (akTos,
OCMBICIICHHS OTIBITA B
€CTeCTBEHHOHAYYHOI 00nacTu
IIO3HAHMS, UCCIIEI0BATEIIbCKON
JeSITETbHOCTH.

[IpakTuKyM™, pa3BUBaOIINN HaBbIKU
HaAOII0ICHNUS, HAKOIIJICHHS U
cUcTeMaTu3aiuu PaxKToB,
OCMBICJIEHHUS OTIbITA B
€CTECTBEHHOHAyYHOU 00J1acTH
ITO3HAHMS, HCCIIE0BATEIIBCKON
JEeATEIbHOCTH.

[IpakTrKyM™, pa3BUBAIOIINN HABBIKU
HaOJIIOICHUS, HAKOIIJICHUS U
cucTeMaTu3aluu GpaxkTos,
OCMBICJICHHUS OTIBbITA B
€CTeCTBEHHOHAy4YHOU 00acTH
MTO3HAHUS, UCCIIEI0BATENIBCKON
NESATEIBHOCTH.

[TpakTrKyMm, pa3BUBaIOIINN HABBIKU
HaOJIIOICHUS, HAKOIIJICHUS U
cucTeMaTu3aiuu GakToB,
OCMBICIICHHUS OIILITA B


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

Hroro no pazneny o4

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

51 dusznyeckuit 16
MPAKTUKYM
Hroro o pasneny 16
Pe3epBHOE Bpems 10
OBILEE KOJIMYECTBO
YACOB I1O 170

I[TPOTPAMME

16

18

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

€CTeCTBEHHOHAYYHOI 00nacTu
MIO3HAHUSI, HCCIIEIOBATEIbCKON
JeSATCIBHOCTH.

[IpakTrKyMm, pa3BUBaIOIINN HABBIKU
HaOJIIOICHUS, HAKOILICHUS 1
cucTeMaTu3anuu (axKToB,
OCMBICJICHHUS OTIBITA B
€CTeCTBEHHOHAYYHOI 00JacTH
MO3HAHUS, UCCIIEeI0BATENIbCKON
JeSITeIbHOCTH.


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

11 KJIACC

HaumenoBanue KoumnuectBo yacos JIeKTPOHHBbIE
[1]
pa3aesioB U TeM (uu¢posbie)
n/n Bcero Konrpoabnbie IIpakTuyeckue
NMPOrpaMmbl o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl

Paznea 1. JIEKTPOJAUHAMUKA

https://resh.edu.ru/
11 MaruurtHoe noJe 14 https://elementy.ru/

https://edsoo.ru/

Bujabl 1esiTeJIbHOCTH ¢ YUeTOM
NporpaMMbl BOCITUTAHUS

HccnenoBaTenbckue u
POEKTHBIE (POPMBI PadOTHI,
pa3BUBAIOIINE HABBIKU
UCTIOJIb30BaHUS PA3TMYHBIX
CpEeACTB NO3HAHUS, HAKOTUICHUS
3HaHUI 0 MUpe (S3bIKOBas,
YUTaTeNIbCKas KyJIbTYpa,
JIeSITeNbHOCTD B
UH(POPMALIMOHHOM, TUPPOBOH
cpene). becena, hopmupyromas
MPEJCTABIICHHUS O COBPEMEHHOMN
Hay4HOW KapTHHE MUPA,
JOCTIDKEHUSX HAYKHU H
TEXHUKHU, apTyMEHTUPOBAHHO
BBIPA)KAOLINI MOHUMaHHE
3HA4YeHUs HAYKU B )KU3HU
poccuiickoro o0IecTBa,
o0ecrne4yeHnu ero
0€30MacHOCTH, TYMaHUTApHOM,
COLIMAJIbHO-3KOHOMHUYECKOM
pa3zButuu Poccuu. Ilpaktukym,
pa3BHUBAIONINI HABBIKU
HaOJIIOACHNUS, HAKOILJICHUS U


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

1.2

DneKTpOMarHuTHas
WHIYKIHS

13

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

cucTeMaTu3anuu (paxkTos,
OCMBICIICHHS OTIBITA B
€CTECTBEHHOHAYYHOH 00J1acTh
IIO3HAHMS, HCCIIEIOBATEIIBCKON
JEATEILHOCTH.

HccnenoBarensckue u
MPOEKTHBIE POPMBI pabOTHI,
pa3BUBAIOIINE HABBIKU
UCIIONIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMSI, HAKOIUICHUS
3HaHUN O MUpE (A3BIKOBAs,
YUTaTEIbCKas KyJIbTYpa,
JIESITENIbHOCTD B
nH(}OpPMaLIMOHHOU, ITUPPOBOI
cpene). becena, popmupyromias
IIPEJCTaBIEHNS O COBPEMEHHOMN
HAy4YHOW KapTUHE MHPA,
JOCTHKEHUSX HAYKU U
TEXHHUKH, apTyMEHTUPOBaHHO
BBIpQXAKOIIUI TOHUMaHUE
3HAYEHUS HAYKU B KU3HU
pOCCHIICKOTO 001I1eCTBA,
o0ecrnieueHnu ero
0€30M1aCHOCTH, TYMaHUTaPHOM,
COLIMAJIbHO-?)KOHOMHYECKOM
paszButuu Poccuu. Ilpaktukym,
Pa3BHUBAIOIINIA HaBBIKU
Ha0JII0/IeHN s, HAKOTIJICHUS 1
cucTeMaTu3aiuu GakToB,
OCMBICJICHHUS OTIbITA B


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

Hroro no pazgeny

27

Paznen 2. KOJIEBAHUA 1 BOJTHbBI

2.1

2.2

2.3

2.4

Mexanuueckne
Koie0anus

DNEeKTpOMarHuTHBIC

KoJieOaHus

Mexanuueckue n

OJICKTPOMArHUTHBIC

BOJIHBI

Onruka

Hroro no paszneny

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuoBel CTO

10

15

10

25

60

https://resh.edu.ru/
https://elementy.ru/
https://edsoo0.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

€CTeCTBEHHOHAYYHOI 00nacTu
MO3HAHUSI, KCCIIEI0BATEIbCKON
JeSATCIBHOCTH.

IIpakTrky™m, pa3BUBAIOIINI
HaBBIKM HAOJIOACHUS,
HAaKOIUICHUs U CUCTEMATHU3aLUuU
(akTOB, OCMBICTICHHS OTIbITA B
€CTECTBEHHOHAYYHOU U
TyMaHUTapHOU 00J1acTAX
ITO3HAHUS, HCCIIEI0BATEIIbCKON
JESATEIIBHOCTH.


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

Wroro no pazaeny

5

Paznesn 4. KBAHTOBAS ®PU3UKA

41

KopnyckynspHo-
BOJIHOBOM lyaJlu3M

15

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

HccnenoBarensckue u
MPOEKTHBIE POPMBI paboTHI,
pa3BUBAIOIINE HABBIKU
UCIIOJIb30BaHUS Pa3IMYHbIX
CpEeACTB NIO3HAHUS, HAKOIICHUS
3HaHUI 0 MUpe (A3bIKOBas,
YUTATEIbCKas KyJIbTYpa,
JIESITENIbHOCTD B
UH(POPMALMOHHOM, TUPPOBOH
cpene). becena, popmupyromas
IIPEJCTaBIECHNS O COBPEMEHHOMN
HaY4YHOH KapTHHE MUDA,
JOCTHIKEHUSIX HAYKU U
TEXHUKHU, APTyMEHTUPOBAHHO
BBIpQKAIOIUI TIOHUMaHUE
3HAYCHUs HAYKU B )KU3HU
poccuiickoro 001IecTBa,
o0ecrnieyeHnu ero
0€30M1aCHOCTH, TYMaHUTaPHOM,
COLIMAJIbHO-?KOHOMHYECKOM
pazButuu Poccuu. Ilpaktukym,
Pa3BUBAIOIINN HABBIKU
HaOJIIOICHUS, HAKOIIJICHUS U
cucTeMaTu3aiuu GpaxKTos,
OCMBICJICHHS OIbITA B
€CTECTBEHHOHAYYHOU 00J1aCcTH
MIO3HAHUs, UCCIIE0BATENbCKOM


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

4.2

duzuka aroma

https://resh.edu.ru/
https://elementy.ru/

https://edsoo.ru/

JACATCIIBHOCTH.

HccnenoBatenbckue u
MPOEKTHBIE POPMBI paboTHI,
pa3BUBAIOIINE HABBIKU
WCIOJIb30BAHUS PA3TUUHBIX
CpEACTB NO3HAHUS, HAKOTUICHHS
3HaHUH 0 MHpE (S3bIKOBAs,
YUTATENIbCKAs KYJIbTYpa,
JIeSITeIbHOCTD B
nHbopManmoHHOM, U pPOBOKH
cpene). becena, popmupyromas
NPEICTaBICHUS O COBPEMEHHOM
Hay4YHOM KapTHUHE MHUPA,
JOCTIDKEHUSIX HAYKHU H
TEXHUKHU, ApTyMEHTUPOBAHHO
BBIpAXKAIOIINI TOHUMaHHE
3HAUEHUS HAYKU B KU3HU
POCCUICKOTO O0IIIeCTBA,
o0ecIreYeHnn ero
0€30MMacHOCTH, TYMaHUTapHOM,
COIMATEHO-9KOHOMHYECKOM
pa3zButuu Poccuu. Ilpaktukym,
pa3BHUBAIOIINI HABBIKU
HaOJI0ICHN S, HAKOIUICHUS U
cucreMaTu3anuu (GakTos,
OCMBICJICHHS OTIbITA B
€CTeCTBEHHOHAY4YHOI obnacTu
MMO3HAHUS, HCCIIEIOBATEBCKON
JeSITeTbHOCTH.


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

HccnenoBarensckue u
MPOEKTHBIE POPMBI pabOTHI,
pa3BUBAIONINE HABBIKU
UCIIOJIB30BaHUS PA3IHYHBIX
CpE/CTB NO3HAHUSI, HAKOTUICHHS
3HaHUN O MUpE (A3BIKOBAS,
YHUTATENbCKAs KyJIbTYpa,
JIeSITeTbHOCTD B
MH(POPMALMOHHOM, TUPPOBOU
cpene). becena, popmupyromas
NPEICTaBJICHUS O COBPEMEHHOM
HAYYHOH KapTHHE MUDA,

IOCTUIKEHUAX HAVKU U
https://resh.edu.ru/ a

5 1 https://elementy.ru/
https://edsoo.ru/

®du3nka aTOMHOI'O AApa TCXHUKH, aprYMCHTUPOBAHHO

4.3

Y 3JIEMEHTApPHBIX YaCTHUIL BBIPAYKAIOUINI TOHUMaHUE
3HAUEHUS HAYKU B KU3HU
poccuiickoro o01ecTBa,
o0ecrnieyeHnu ero
0€30M1aCHOCTH, TYMaHUTapPHOM,
COLIMAJIbHO-9)KOHOMHYECKOM
pazButuu Poccuu. Ilpaktukym,
Pa3BUBAIOIINN HABBIKU
HaAOJIIOICHUS, HAKOIIJICHUS U
cucTeMaTu3aiuu GpaxKTos,
OCMBICJIEHHUS OTIbITA B
€CTeCTBEHHOHAy4YHO! 00acTH
IIO3HAHUS, UCCIIEI0BATENIBCKON
NESATENBHOCTH.
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https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

IMpoekTHbIC 3a1auH,
(hopMupyrOIIe HABBIKU

https://resh.edu.ru/ KPUTUYECKOI'0 MBIIIIEHNS,
DJIEeMEHTBI aCTPOHOMUU >
5.1 12 1 https://elementy.ru/ OIpeziesIEHUs I0CTOBEPHOM
U acTpopU3UKU } .
https://edsoo.ru/ Hay4HOH MHOpMAIUK U
KPUTHKU aHTHHAYYHBIX
MPEJICTABIICHUN.
Uroro no pazueny 12

Pazgen 6. PU3HUECKHI MIPAKTUKYM
6.1 ®u3nyecKkuil NPakTUKYM 16 16

Htoro no paznemny 16

Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE

CI/ICTeMaTI/I3aHI/I${ n

[TpoekTHbIE 3a1a9H,
00001IeHne

(dhopMupyroIIe HABBIKU
KPUTHUYECKOT'O MBIIICHHUS,

npeaAMETHOTO
COJZCPpIKaHUA U OIIbITA

7.1 15 ONpeAEIICHUs TOCTOBEPHOU
JeSITeNIbHOCTH, .
n HayyHOU MHpOpManuu u
PUOOPETEHHOTO MPU
KPUTHKH aHTHHAYYHBIX
U3Y4YEeHUHU Kypca QU3UKU .
MIpeICTaBICHUM.
10— 11 xmaccos
Hroro no paszneny 15
Pe3epBHOe Bpems 10
OBLIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 170 8 16


https://resh.edu.ru/
https://elementy.ru/
https://edsoo.ru/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

Tema ypoka Konrpoun
Bce
HbIE
n ro
padoThI
dusuka —
byH1aMeHTaTbHAS 1

HayKa O TPUPOJIC
Hayunsblit MeTo
IMO3HAHUS U METObI 1
HCCIICIOBAHUS
(U3HYECKUX SIBICHUN

OKCHEPUMEHT U
TEOpHs B MPOILECcCe
MTO3HAHUS TIPUPO/IBL. 1
HaOmronenue u
IKCIIEPUMECHT B
¢busuke

Crioco0ObI H3MepeHHs 1
(U3HYECKUX BEIIMYUH

AGcomtoTHas 1
OTHOCHTEIIbHAS
HOrPENIHOCTH 1
U3MEPEHUI
(bU3NYECKUX BETUYNH

MogenupoBaHue B
¢uzuke. Poib u Mecto
¢bu3uku B
hopmupoBaHUHN 1
COBPEMEHHOW Hay4yHOU
KapTHHBI MUDA, B
MIPAKTUYECKOU
eATSIIFHOCTH JIFO/IeH

MexaHnueckoe
neuxenue. Cucrema
oTcUeTa.
OTHOCHUTENBHOCTH 1
MEXaHUYECKOT O
neukenus. [Ipsmas u
oOpaTHas 3a1auu
MEXaHUKHU

Pannyc-Bexkrop
MaTepHaIbHON TOYKH,
€ro MPOEKIIUK Ha OCH 1
KOOpPJIMHAT.
Tpaexropus.

IIpakTHyec
KHe
padoThI

Jara
U3y4eH
U

DJIeKTPOHHBI
e uugponbie

oOpa3oBareJib
HbI€ pecypchbl



10

11

12

13

14

15

IIepemenienue.
Cxopocts. Ux
IIPOEKIIMH Ha OCH
KOOpAMHAT

PaBHoMepHoOe
IIPSMOJIMHEMHOE
JIBUKCHHUE.
I'paduueckoe
OIHCaHue
PaBHOMEPHOTO
MPSAMOJIMHEHHOTO
JBUKEHUS

CrnoxxeHue
MepeMeNIeHUuN U
ckopocrtei. Pemienue
3a1a4

HepaBHomepHoe
JBUKCHHUE.
MrHoBeHHas
CKOPOCTb. Y CKOPEHHE.
[IpssmonuneiHOe
JBUKECHHE C
IIOCTOSIHHBIM
YCKOpEHUEM

I'padpuaeckoe
OIHCaHUe
MPSIMOJIMHEHHOTO
JIBUKCHHSI C
MOCTOSTHHBIM
YCKOpPEHHUEM

CB00OOJIHOE IaJICHHE.
Yckopenue
CBOOOTHOTO MaJCHHS.
3aBHCHUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH
U uX rpaduxu

JBmxeHue Tena,
OpOILIEHHOTO MO/
YIJI0M K TOPU30HTY

Kpusonnneiinoe
JBH>KeHUE. [[BrkeHue
10 OKPY’KHOCTH.
VYrioBas u nuHelHas
ckopocts. [lepuon u
4acToTa.
LlenTpOocTpeMUTENBHO
€ U MOJIHOE YCKOPEHUE



16

17

18

19

20

21

22

23

24

25

Konrtponbnas padora
10 TEME
"Kunemaruka"

ITepBblii 3aK0H
Hrrotona.
NHuepunanpHbie
CHCTEMBI OTCUETA.
[Tpunmn
OTHOCUTEIBHOCTH
Tlanmunes.
Heunepuuanbhbie
CHCTEMBI OTCUETa

Cuia.
PaBHoOpelicTBYIOIIAS
cuna. Bropoi 3akoH
Hrrorona. Macca

BiaumoneiictBue
tein. TpeTuii 3aKoH
Hrrotona

[TpuHIMDO
CYNEPIIO3ULINH CHIL.
Pemenne 3aga4d Ha
MPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOIO
TATOTEHMUS.
OKBUBaJIEHTHOCTh
IpaBUTALIMOHHON U
MHEPTHOU MaccChl

CuJia TSKECTH U
yCKOpEHUE
CBOOOIHOTO ITaECHU

JIBm>xeHue HeOeCHBIX
T€ U UX
HCKYCCTBEHHBIX
CyTHUKOB. [lepBas
KOCMUYECKast
CKOPOCTb. 3aKOHBI
Kemnepa

Cuna ynpyrocru.
3axoH ['yka. Bec Tena

Cuna TpeHus.
IIpupona u BUIBI CUIT
TpeHus. [[BnkeHne B
KUJKOCTH U Tase C
YYETOM CHJIBI
COIIPOTUBIICHUS CPEbI



26

27

28

29

30

31

32

33

34

35
36

JlaBneHue.
I'mapocratuyeckoe
nasienue. Cria
Apxumena

AOCOJIFOTHO TBEPI0€
teno. [loctynarensHoe
Y BpalllaTeJIbHOE
JBUKEHUE TBEPJOTO
Tena

MOMEHT CHJIBI
OTHOCHTEIBLHO OCH
Bpaienus. [1neqo
CHIIBI

CrnoxeHune cuil,
MPUIIOKEHHBIX K
TBepAoMy Temy. LleHnTp
TSDKECTH Tea.
VYcnoBus paBHOBECHS
TBEpAOro Tena. Bunbl
paBHOBECHs

Pemenue 3amau

Konrtponbnas padora
mo teme " JluHaMuka.
CraTtuka TBEpIOTO
Tena"

Nmmyibsce
MAaTepHAIbHON TOYKH,
CUCTEMBI
MaTepUaIbHBIX TOYEK.
Llentp Macc cucteMbl
MaTepUaIbHBIX TOYEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbc cuibl 1
MU3MEHEHNE UMITYJIbCa
Tena. 3aKoH
COXpaHeHUs
nMITylbCca. PeakTuBHOE
JBUYKEHUE

MoMeHT umiynsca
MAaTepHaIbHON TOYKH.
[IpencraBnenue o
COXpAaHEHUU MOMEHTA
UMITyJIbCa B
LIEHTPAJIBHBIX TOJAX

Penrenue 3amau

PaGora cumnel Ha



37

38

39

40

41

42

43

MaJIOM 1 Ha KOHEYHOM
TepeMeIIeHUH.
I'paduueckoe
MpEeACTaBICHUE
paboThI CUITHIL.
MonHoCTh CHIIBI

Kunernueckas
sHeprus. Teopema 00
H3MEHEHUH
KHUHETHYECKOM
SHEpPruu
MaTepHaIbHON TOUKH

ITorenmuanbHbBIE 1
HEIIOTEHINAJIbHBIE
cunbl. IloTeHuansHas
sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

Tperbst KocMUYecKas
ckopocTh. CBA3b
paboThl
HETOTEHIIUATBHBIX CHJT
C U3MEHEHUEM
MEXaHUYECKOU
SHEPTUH CUCTEMBI TEl.
3aKOH COXpaHEHUS
MEXaHUYECKON
SHEPTHH

VYpyrue n
HEynpyrue
CTOJIKHOBEHHUSI.
YpasHenue bepnymm
JUISL UJI€alIbHOU
KUJIKOCTU

KonTponbnas pabota
1o TeMe "3aKOHBI
COXpaHEHHUS B
MexaHuke"

PazButne
IIPEACTABICHUH O
MIPUPOJIE TEIIOTHI.
OcCHOBHBIE TIOJIOKEHUS
MKT. duddy3us.
bpoyHnoBckoe
JBUKEHUE

Crpoenue
ra3000pa3HbIX,
KUJKUX U TBEPJBIX
Ten. XapakTep



44

45

46
47

48

49

50

51

52
53

54

55

56

ABUXKXCHUA U
B3aUMOJICUCTBU
HJacCTHUIl BE€IECTBaA

Macca u pazmepsl
MOJICKYJI (ATOMOB).
KomnudecTBo BelecTBa.
[Tocrosnnas ABoraapo

Temneparypa.
TernnoBoe paBHOBECHE.
Ilxana Ienbcus

Penrenue 3amau

WUneansHelii ras.
T"a30BEIE 3aKOHEI

YpaBHeHue
Menneneena-
Knaneiipona. Pemenne
3azaq

AoOconroTHas
TeMreparypa. 3aKkoH
JansTOHa

N3onpouecck B
HACaIbHOM Ta3e C
MOCTOSIHHBIM
KOJIMYECTBOM
BEIleCTBa

I'padpuaeckoe
MpEeJCTaBICHUE
M30TIPOIIECCOB:
M30TepMa, U30X0pa,
nuzobapa

OcHoBHOE
ypaBHeHue MKT

Pemenue 3agau

CBs13b a0COTIOTHOM
TeMIIepaTypbl
TEPMOJIMHAMUYECKOMN
CUCTEMBI CO CPEIHEN
KHHETHYECKOM
JHEprueu
MOCTYIATEILHOTO
TEIIOBOIO ABIOKCHHS
€€ JacTHuIl

0O00011eHne 1
CHCTEMAaTHU3alHs

3HAHUH 110 TEME
"OcnHoBsl MKT"

KonrponsHas padora



57

58

59

60

61

62

63

o teme "OCHOBBI
MKT"

TepmonuHamudeckas
cHCTeMa. 3aJaHue
BHEIIIHUX YCJIOBUN IS
T cuctemMsl.
Bremane n
BHYTpPEHHUE
rapameTpBbl.
ITapamerpsr T[]
CUCTEMBI KaK CpeaHue
3HAYCHUS BCIHYMH,
OITMCBLIBAIOIINX €€ Ha
MHUKPOCKOITHYECKOM
YpOBHE

Hynesoe Hauano
TEPMOJIMHAMHUKH.
Camornpoun3BoJibHas
penakcanus T]]
CHUCTEMBI K TEIIJIOBOMY
PaBHOBECHIO

Monens uaeaiabHOro
rasas
TepMOJMHAMHUKE.
VYcmnosus
MIPUMEHHUMOCTH ATOU
MOJICIIH

YpaBHeHue
MenneneeBa-
Kianeiipona n
BBIpaXXCHUE JIJI51
BHYTPEHHEHN SHEPIUU

Bripaxkenue nis
BHYTPEHHEHN DHEPIUU
OJTHOQTOMHOT'O
HealbHOro rasa.
KBasucratnueckue n
HeCcTaTUYeCKHe
MPOLECCHI

DnemeHTapHas
pabota B
TEPMOJIUHAMUKE.
Brruucnenue paboTbl
o rpaduKy mporecca
Ha pV-nuarpamme

Termmonepenaya kak
Coco0 U3MEHEHUS
BHYTPEHHEHN SHEPTUU



64

65

66

67

68

69

70

71

72

73

74
75

TJI cucremsl 06¢3
COBEPIICHUSI pabOTHI

Kousexmus,
TEIJIONPOBOAHOCTb,
W3ITyYCHHUE

KomnaectBo
TEIUIOTHI.
TenmoéMKOCTh Tea.
VY nenbHas U MOJIApHAs
TEMI0EMKOCTHU
BeIlIECTBA. Y AelIbHAs
TEIJI0Ta CropaHus
TOILIMBA

Pacuér xonuuecTBa
TCIUIOTHI ITpU
TCILIOIICpEaAauC

[TonsiTe 06
aanabaTHOM IpoIlecce.
IlepBblii 3aK0H
TEPMOAMHAMUKH

Konuuectro
TEIUIOTHI U paboTa Kak
MepbI U3MEHEHUS
BHYTpPEHHEH SHEepruu
T/ cuctemsl

Bropoii 3akoH
TEPMOJIMUHAMUKY JJIsI
PaBHOBECHBIX U
HEPaBHOBECHBIX
MPOLIECCOB.
HeoGpatumocts
MIPUPOJTHBIX MTPOIIECCOB

[TpuHIMIIBI AEHCTBUS
TEIJIOBBIX MAaIlIUH.
KIII

MakcuManbHOE
3Hauenue KII/I. [ukn
Kapno

Pemenue 3agag

DKOJIOTHYECKUE
aCIICKThI
HCIIOIL30BaHUSA
TEIUIOBEIX JBUTATEIICH.
TennmoBoe 3arps3HeHne
OKpY’Karollen cpeibl

Penrenue 3amau

O06o0061EHNE U



76

77

78

79

80

81

82

83

84

CHCTEeMaTH3aIus
3HAHWH 10 TEME
"TepmoarHAMUKA.
TennoBrie MaTUHEL"

KoHnTtposbhas padota
110 TEME 1
"TepmouHaMUKa.
TennoBwie MaIuHb"

[Tapoo6pa3zoBanue u
KOHJICHCAIIHSI.
VcniapeHue u KuIreHue. 1
VY nenpHas Temiora
napooodpa3zoBaHus

Hacpimennaslie n
HEHACBIIICHHBIE MapPHI.
KauectBennas
3aBHCHMOCTD
IUIOTHOCTHU M JaBJICHUSA
HACBIIIEHHOTO 1Mapa OT
TEeMIIepaTypbl, UX 1
HE3aBHCUMOCTh OT
00BEMa HACHIILIEHHOI'O
napa. 3aBUCHUMOCTb
TEeMIIEPaTyphbl KUTICHUS
OT JaBJICHUS B
JKHIKOCTH

BraxxHOCTh BO3ITyXa.
AOcomroTHas u 1
OTHOCHUTEJIbHAS
BJIQXKHOCTBH

Pemenwue 3amau 1

TBépmoe Teno.
Kpucramnmueckue n
aMop(QHBIE Tea. 1
AHM30TpONUS CBOWCTB
KPHUCTAJIJIOB

IInmaBnenue u
KpUCTAJIITU3aLU.
VY nenpHas TemioTa 1
IJIaBJICHUS.
Cybnumarus

Hedopmaruu
TBEPIOIO TEA.
Pactsxenue u cxarue. 1
Casur. Monyins HOHra.
[Ipenen ynpyrux
nedopmanuit

Tennosoe 1



85

86
87

88

89

90

91

92

93

94
95

pacimpenue
YKUJIKOCTEN U TBEPIIBIX
TE€JN. AHFApMOHU3M
TEIJIOBBIX KOJIeOaHui
YacTHI[ BEIICCTBA

[IpeoOpazoBanue
SHEpPruu B (a3oBbIX
nepexoaax

YpaBHeHue
TEIUIOBOro OanaHca

Penrenue 3amau

IToBepxHOCTHOE
HaTsDKEHUE.
Kanunnsipasie
siBieHus. /aBienue
10, UICKPUBJICHHOMN
MMOBEPXHOCTHIO
xugkoctu. Popmyna
Jlanaca

O0o061IeHNE U
cHCTeMaTH3amus
3HAHUH T10 TEME
"ArperaTHblie
COCTOSIHUS BEIIIECTBA.
®dazoBble epexo b

KonrponbHas pabora
1o TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
dazoBble nepexo bl

DNeKTpu3aIus Tel u
€€ IIPOSIBIICHMUS.
DNEeKTPUYECKHM 3apsijl.
JIBa BHIa
AIEKTPUIECKUX
3apsanoB. [IpoBoaHuKY,
TUDJICKTPUKU U
MOJYITPOBOIHUKHU

DneMeHTapHbIN
BJIEKTPUYECKUN 3apsi/l.
3aKOH COXpaHEHMS
ANEKTPUYECKOTO
3apsaa

B3aumopaeiicteue
3apsanoB. ToueuHble
3apsanbl. 3akoH Kynona

Pemenue 3amau

DIIEKTPUYECKOE



96

97

98

99

100

101

102

103

104

105

nouse. Ero neiicteue Ha
BJIEKTPUYECKUE 3aPS bl

Hanpspok€aHocTh
AIEKTPUUYECKOTO TOJIS.
[TpoOHpIii 3aps.
Jlunuu
HANPSHKEHHOCTH
AIEKTPUUYECKOTO TOJIS.
OnHopoaHoe
AIEKTPUYECKOE MOJIe

IToTeHManbHOCTh
31EKTPOCTATHYECKOTO
nosist. PazHocTs
MIOTEHIMAJIOB U
HaIpsHKEHUE

IlorennuansHas
SHEprus 3apsia B
3JIEKTPOCTATUYECKOM
noue. Ilorenmuan
3JIEKTPOCTATUYECKOTO
oS

CBs13b
HanpsH>KEHHOCTY OIS
U Pa3HOCTHU
MMOTSHIINAJIOB IS
3JIEKTPOCTATHYECKOTO
OJIS

[Tpuatmn
CyNEepHO3ULINU
JJIEKTPUYECKUX TOJIEN

Pemenne 3agau

ITone Toueunoro
3apsza. [lone
PaBHOMEPHO
3apsHKeHHOU chepbl

ITone paBHOMEPHO
3apsKEHHOTO MO
00béMy mapa. [Tone
PaBHOMEPHO
3aps’KEHHOU
OeCKOHEUHOM
ILIOCKOCTH

[IpoBOgHUKY B
3IEKTPOCTATUUECKOM
none. Yciosue
paBHOBECHS 3apsiI0B

JvsnexTpuku n



106

107

108

109

110

111

112

113

114

115

116

117

118

MOJYIPOBOIHUKH B
3JIEKTPOCTATUYECKOM
rnoJje

Konnencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOopa.
DIIEKTPOEMKOCTh
IIJIOCKOTO
KOHJICHCATOpa

[TapannensHoe
COEIUHEHHE
KOHJICHCAaTOPOB

IlocnenoBarennHOE
COEIMHEHNE
KOH/JIEHCAaTOPOB

OHeprus
3apsHKEHHOTO
KOHJICHCATOpa

Pemenne 3agau

JIBH>KEeHHE
3apsKEHHOW YaCTHIIbI
B OJJHOPOJAHOM
3JIEKTPUYECKOM I10JIE

Pemenne 3amau

O06o0061IEHNE U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"DnekTpuueckoe mnose"

KonTponbnas padota
0 TEMe
"JnexkTpuueckoe mose"

Cua Toka.
ITocTOSSHHBIM TOK.
YcaoBus
CYILIECTBOBAHUS
IIOCTOSTHHOTO
3JIEKTPUYECKOTO TOKA

Hctounuku Toka.
Hanpspokenne u 31C

3akon Oma mis
ydacTKa [ery.
DneKTpuUecKoe
COIPOTHBIICHUE

3aBUCHUMOCTH
CONPOTHUBIICHUS
OJTHOPOJTHOTO
MIPOBOJIHHUKA OT €r0



119

120

121

122

123

124

125

126

127

128

129
130

131

132
133

134

135

JUIMHBI U TUIOIIAaHU
MOTNEPEYHOTO CEUYCHUS

VneapHOE
CONPOTHUBIICHUE
BellecTBa. Penienue
3a7a4

ITocnenoBarennpHOE,
napajuiesIbHOE,
CMEIIaHHOE
COeIMHEHHE
MIPOBOIHUKOB

Pacuér
Pa3BETBIEHHBIX
AIEKTPUICCKUX TIETIEH.
[TpaBuna Kupxroda

Pemenne 3agau

Pabora
3JIEKTPUYECKOTO TOKA.
3akoH [[xoynsa-Jlenma

Pemenue 3amau

MoIHOCTh
AJIEKTPUYCCKOTO TOKA.
TennoBas MOIIHOCTB,
BBIZEsIEMas Ha
pesucrope

Pemenne 3agau

O/1C u BHyTpEHHEE
COTIPOTHUBIICHUE
HCTOYHHKA TOKa

3axon Oma mis
MIOJIHOM (3aMKHYTO)
AIEKTPUYECKOH 1enH

Pemenne 3agau
MorutaocTts
UCTOYHHUKA TOKA

Kopotkoe
3aMbIKaHUE
Konnencarop B enu
MTOCTOSTHHOTO TOKa
Pemenue 3agau
Pemenne 3agau no
teme "[locTostHHBIN
ANEKTPUYECKUH TOK"
Pemenne 3agau no

teme "IlocTosAHHBIN
ANEKTPUYECKUH TOK"



136

137

138

139

140

141

142

143

144

145

Pemrenue 3agaq mo
teme "TIoCTOSHHBIH 1
AIEKTPUUYECKUNA TOK"

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUH 110 TEME 1
"ITocTOSAHHBIM
AIEKTPUUYECKUNA TOK"

Konrtponbnas padora
o Teme "IlocTosSHHBIN 1
AIEKTPUUYECKUNA TOK"

DJIeKTpruYecKas
MIPOBOJMMOCTh
Pa3IMYHbIX BELIECTB. 1
DNEeKTPUUYECKHUI TOK B
MeTaax.
CBepXIpOBOIMMOCTh

DIIEKTPUUECKHUI TOK
B pacTBOpax u
pacrmiiaBax
ANEKTPOIIUTOB. 3aKOHBI
Qapanes 1
ANEKTPOJIN3a

DJIEKTPUUECKUI TOK 1
B razax. [lnazma

DIIEKTPUUECKHUI TOK
B BaKyyMe. 1
BakyymHbIie puGopsI

DIIEKTPUUECKHUI TOK 1
B MOJIYPOBOTHUKAX

[TonynpOBOTHUKOBBI 1
€ IpUOOpHI

dusnyeckui
MIPAKTUKYM I10 TEME
"U3mepenue cuibl
TOKa ¥ HANPsHKEHUS B
[[EMU TTOCTOSTHHOTO
TOKa TIPH TTOMOIITH
aHAJIOTOBBIX U
U (pPOBBIX 1
M3MEPUTENBHBIX
puOopoB" UIu
"3HaKOMCTBO C
nudpoBoi
nabopaTopueit o
¢uzuke. [Ipumepsr
U3MEpeHUs
(hUBUYECKUX BETMYUH



MIPU TOMOIIHU
KOMITHIOTEPHBIX
TATYUKOB"

Dusnyeckui
MIPAKTUKYM I10 TEME
"N3yuyenue

146 HEPABHOMEPHOTO
JIBU>)KEHUS C LIEJIBIO
onpeneneHus
MTHOBEHHOM
ckopoctu"

duznueckuit
MPAKTUKYM I10 TEME
"U3mepenue
YCKOPEHHUS pU
MPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
147 I[BI/DKGHI/II/IUHO
HaKJIOHHOH
IUIOCKOCTH" HUTH
"UccaenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHH IPHU
PaBHOYCKOPEHHOM
JIBYDKECHHU"

Dusznyeckun
MPAKTUKYM T10 TEME
"U3mepenue
YCKOpEHUS

148  cBoGomHOrO MageHus"
nin "U3ydenune
JBUKCHUS TeTIa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

Dduznueckuit
MPAKTUKYM T10 TEME
"N3y4yeHne qBUKECHUS
TeJa 10 OKPYKHOCTH C
MMOCTOSIHHOM 10

149 MOZYIIO CKOPOCTHIO"
ni "VccnemoBanue
3aBUCUMOCTH TIEPHOJIa
oOpareHus
KOHHYECKOTO
MasSTHHKA OT €ro
napameTpoB"

dusznueckuit

150 npaktukym no Teme
"U3mepenue



151

152

153

PaBHOJEHCTBYIOLIEH
CHWJIBI TIPU ABM>KEHUU
Opycka 1Mo HaKJIOHHOH
IJIOCKOCTH" WU
"[IpoBepka runoTessbl 0
HE3aBHUCUMOCTH
BPEMEHHU JIBUXKECHUSI
Opycka 1o HaKJIOHHOH
IIJIOCKOCTH Ha
3aJlaHHOE PAcCTOSTHUE
OT ero macchl"

Dusnyeckui
MIPAKTUKYM I10 TEME
"UccnenoBanue
3aBUCHUMOCTH CHJI
YHpYyTocTH,
BO3ZHUKAIOIIUX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nepopmanuu Win
"N3yueHue IBUKEHUS
CUCTEMBI TeTI,
CBSI3aHHBIX HUTBIO,
IIEPEKUHYTOU uepe3
nérkuit 61oK"

dusznyeckuit
MIPAKTUKYM I10 TEME
"N3mepenue
kod(duimenTa TpeHus
10 BEJIMYUHE YTJIOBOTO
KodpunmeHTa
3aBucuMocTtd Frp(N)"
nmu "UccnenoBanue
JBIKEHUS OpycKa 1o
HAaKJIOHHOM TIOCKOCTH
C IEPEMEHHBIM
Kkod¢huleHToM
TpeHus" Win
"N3y4yeHne qBUKECHUS
rpy3a Ha Bally C
TpeHuem"

Ddusznueckuit
MPAKTUKYM I10 TEME
"HccnemoBanue
YCJIOBUI paBHOBECHS
TBEPJIOrO TeIA,
HMEIOIIEro 0Ch
BpauieHus" win
"KoHncTtpynpoBanue



154

155

156

KPOHILTENHOB U
pacyéT cuin
ylnpyroctu" win
"U3yuenue
YCTOMYUBOCTH
TBEPJIOTO TENA,
HMMEIOLLETO TUIOIIA/Ib
onops!"

dusnueckuit
MPAKTUKYM I10 TEME
"H3mepenue ummyibca
TEJa [0 TOPMO3HOMY
nytu'" wim
"N3mepenue cuisl
TATH, CKOPOCTHU
MOJIETHN
ANEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nmu "CpaBHeHUe
W3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYIbECOM
CUIIBI" WK
"UccaenoBanue
COXpaHEHHUs UMITYJIbCa
P YIPYroM
B3aUMOJCHCTBUU" WIIN
"U3mepenue
KUHETHYECKON
SHEPTUU Tela 1Mo
TOPMO3HOMY ITyTH"

dusnyeckui
MPAKTUKYM T10 TEME
"N3y4yenue
M30TEPMUYECKOTO
npoiiecca
(peKOMEeHTI0BaHO
HCIIOJIb30BaHUE
nudposoi
nabopaTtopun)" win
"N3yuyenue
M30XO0pHOTro mpouecca”
nin "U3ydenune
n300apHoro mnpouecca"
nmu "IIpoBepka
ypaBHEHUSI COCTOSIHUS'

DduznyecKkuit
MPAKTUKYM I10 TEME
"N3mepenue yaenbHoi
TCIUIOEMKOCTH" HIIH



157

158

"UccnenoBanue
MpoIiecca OCThIBAHUS
BemiecTsa" uin
"UccaenoBanue
anuabaTHOro
npouecca' uiaum
"N3yuyenue
B3aUMOCBSI3U DHEPTUU
MEXKMOJICKYJIIPHOTO
B3aUMOJICHCTBUSA U
TEeMIIepaTypbl KUTICHUS
JKuakocren"”

duznyeckuit
MPAKTUKYM T10 TEME
"U3yuenue
3aKOHOMEPHOCTEMN
ucnapeHus
JKUIKOCTER" mim
"U3mepeHue yaenbHoi
TEIJIOTHI IIJIaBJICHUS
npga" unu "U3yuenue
CBOMCTB HACHIIIIEHHBIX
napoB" uwiun
"Usmepenue
a0COJIFOTHOM
BJIQXXHOCTH BO3/yXa U
OIIEHKa MacChl MapoB B
oMenieHuun".
H3mepenne
koa¢pdunrenHTa
MMOBEPXHOCTHOT'O
HATSHKEHUS

duznveckui
MPAKTUKYM T10 TEME
"Habmonenue
MIPEBPAIICHUS YHEPTUU
3apsKEHHOTO
KOHJIEHCATOpa B
SHEPTUIO U3ITyYEHUS
cBeTonuoaa" miu
"N3y4yenue
MPOTEKAHUS TOKA B
LIETIH, COJIepIKaILEH
KOHJEHCcATop" Win
"Pacnipenienenue
pazHOCTH
MOTEHI[MAJIOB
(HampsiKeHHs ) IPU
MOCJIeI0BATETLHOM



COCOIUHECHUU
KOHJIEHCATOPOB"

duznyeckuit

MPAKTUKYM I10 TEME
"UccaenoBanue
CMEIIaHHOTO
COEIMHEHUS
pe3ucTopoB" Uiu
"U3mepenue

159  ynensHoOroO
COTIPOTHUBIICHUS
MIPOBOIHUKOB" WJIU
"UccaenoBanue
3aBUCHMOCTH CHJIbI
TOKa OT HAIPSHKCHHS
JUISL JIAMITBI
HakaJuBaHus"

Ddusznueckuit
MIPAaKTUKYM I10 TEME
"HaOmronenue
3JIEKTpon3a" WK
"U3mepenue 3apsiaa
OJIHOBAJICHTHOI'O
noHa'" uiu

160 "UccaenoBanue
3aBUCHMOCTU
CONPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMreparypsl" Uiu
"CHATHE BOJBT-
aMIIEpHOU
XapaKTEPUCTUKU
nuona"

Pe3epBHBIN ypOK.
O06001menue u

161 cucremaTuszanus
3HAHWH 110 TEME
"KunemaTtuka"

Pe3epBHBIN ypOK.
O6o06mmenue u
162 cucrematnzanus
3HaHUH 10 TeEME
"lunamuka, CtaTuka'

I'onoBas
KOHTpOJIbHasI paboTa B
163 pamxkax
IIPOMEXYTOYHON
arTecTaluu



PesepBHBIi ypOK.
O06o01enue u
164 CHCTEMATH3ALUA 1
3HaHUi 110 Teme
"3aKOHBI COXpPAHEHUS B
MexaHuke"

Pe3epBHBIit ypOK.
O60061eHue u
CUCTEeMaTU3alUs

165 3manwmii no reme 1
"OCHOBBI
MOJICKYJIIPHO-KUHETUY
eckoit Teopun"

Pe3epBHBIit ypOK.
O06o061ieHuE U
166 CI/ICTel\faTI/BaI_II/IH 1
3HAHUH 10 TEME
"TepMoarHaAMHUKA.
TennoBrie MalTUHEL"

Pe3epBHbIii ypoOK.
O600mmenue u
CHCTEMAaTHU3aLH

167 3nanwii no Teme 1
"ArperaTHblie
COCTOSIHUS BEIIIECTBA.
®da3oBble epexo bl

Pe3epBHbIii ypoK.
O060061eHuEe 1
168 cucremaruzamnus 1
3HaHUH 1O TeMe
"OnexTpuueckoe nojue"

Pe3epBHBIN ypOK.
O06001menue u
169 CI/ICTCI\E&TI/IS&HI/IH 1
3HAHUH 10 TEME
"TTocTOSTHHBIN
AIEKTPUIECKUN TOK"
PesepBHBIi ypOK.
O06o06meHue u
170 cucremaTusanus 1
3HaHu# 1Mo TeMe "Toku
B pa3JIMuYHBIX cpeaax”
OBIIEE KOJIMYECTBO
YACOB IIO 170 10
ITPOTPAMME

16



11 KJIACC

Ne
n/n

10

11

12

Tema ypoka

B3auMoieiicTBHe IOCTOSIHHBIX MArHUTOB U
MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE MoJie.
['unoreza Amnepa

Bektop marauTtHOU nnAykuuu. [Tpunnummn
CYTNEpPHO3UIMH MATHUTHBIX Mosiel. JIunun
MarHUTHON UHIIYKIIUU

MarHuTHOE T0JIe IPOBOJHHUKA C TOKOM.
OmneiT OpcTena

Cuita AMnepa, e€ HanpaBJIeHUE U MOYJIb
Pemenne 3agau

IIpumeneHne 3akoHa Amiepa.
DNeKTpoUu3MepuUTENbHbIE TPUOOPHI

Cuna JlopeHna, e€ HanpaBlIeHUE U MOAYJIb.

JIBr>keHue 3apsiKEHHON YaCTHULIbI B
OJHOPOJHOM MAarHUTHOM I10JIE

Penrtenue 3anau

Pa6ota cuel Jlopenna

Pemenue 3amau

MarauTHOE 10JIE B BENIECTBE.
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH

OcHOBHBIE CBOHCTBA (heppOMarHEeTUKOB.
[Tpumenenue GpeppoMarHeTHKOB

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenune 3amau no reme "MarautHoe nose"
Penrenue 3amad mo teMe "MarautHoe mose"
SIBneHre ANeKTPOMArHUTHOM UHIYKIUH.
IToTok BEeKTOpa MArHUTHON MHIYKIIUHA

OC unaykuuu

3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®apanes

Buxpesoe anexrpudeckoe nozue. Toku Oyko
OJ1C uHAYKIMY B ABUKYILIUXCS
MIPOBOJHUKAX

Pemenne 3agau

IIpaBuno Jlenna

WNunykTuBHOCTH. KaTyiika HHyKTUBHOCTH
B LIENIU TIOCTOSIHHOT'O TOKA

SBnenue camounaykiuu. 3/C
CaMOWHTyKITUT

DHeprusi MarHUTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

Pemenue 3amau

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
Teme "DNeKTpoauHaMuKa"

KonTponbHas pabota mo Teme
"OnexrpoauHamuka"

Konebarenbuast cucrema. CBoOOIHEIE
Kosnebanus. 'apMoHndeckue KonedaHus

Kunemarnueckoe u JUHaAMHUYECKOC
OITMCaHKE KOJIeOaTEIbHBIX I[BI/I)KGHI/Iﬁ



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMHMCAHUS TAPMOHHYCCKUX
KoJIeOAHUH M3 UX SHEPreTHUCCKOTO U
KHHEMAaTHYECKOIO OIMMCAHUS

Awmrmutyna u $asza konebaHuii

[Tepuon n yactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN
MaTeMaTHYECKOTo MasTHHKA. [lepuos
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasITHHKA

3aryxaromue Konebanus. BelHyx1eHHbIC
kosnebanus. Pe3oHnanc

ABTOKOI€0aHUA

Pemenue 3agau

VYpok-koHpepeHuus "MexaHuueckne
KoJie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"
0O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "Mexanndeckue kojieoanus"
DNEeKTPOMAarHUTHBIE KOJIeOaHMUs.
KoneGaTenbHbIil KOHTYp

®opmyna Tomcona. CBsi3b aMIUTUTYIbI
3apsiaa KOHJIEHCATOpa C aMITUTYION CUITBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE

3aryxaroiue 3IeKTPOMarHUTHbIS
KoJjieOaHus. BeiHyKIeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS



42

43

44

45

46
47

48

49

50

o1

52

53

54
55

56

ITepemenHbIi TOK. Pe3ucTop u KoHaeHcaTop
B LIETIM IIEPEMEHHOI0 TOKa

Karymika MHIyKTUBHOCTH B LIETTH
IIEPEMEHHOTI0 TOKa

3akon Oma 1Sl JICKTPUYECKOM e
MEPEMEHHOT0 TOKa

MoniHOCTh IEPEMEHHOI0 TOKA.
AMITIUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHUJIBI TOKA U HaIPSYKEHUS

Pe3oHaHC B 2JIEKTPUYECKON LIETIH
Pemenne 3agau

WneansHbIif TpanchopmaTop.
[TpousBoacTBO, Nepesava u noTpedieHue
ANEKTPUYECKON SHEPTUU

DKOJIOTUYECKHE PUCKU IIPU NTPOU3BOJICTBE
anekTpodHeprun. KynpTypa Henonb30BaHus
AJIEKTPOIHEPI UM B IIOBCETHEBHOM KU3HU

Pemenne 3agau
Pemenue 3agau

O06o0011eHe U cUCTeMaTH3alMs 3HAHUH 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

MexaHU4eCKHUE BOJIHEI. XapaKTCpI/ICTI/IKI/I
MCXaHUYCCKUX BOJH

CBoiicTBa MEXaHNYECKUX BOJIH
3ByK. XapaKkTepUCTUKH 3ByKa

Nudpa3Byk u ynerpassyk. [llymoBoe
3arpsi3HEHNE OKPY KaloLIel cpebl



S7

58

59

60

61

62

63

64

65

66

67

68

Pemenue 3amau

:‘)HGKTpOMaFHI/ITHI)IG BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

:‘)HepFI/IH QJICKTPOMAruuTHHIX BOJIH.
CBolicTBa QJICKTPOMAaruauTHBIX BOJIH

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpriMeHeHne JIeKTPOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

HpI/IHLII/IHI)I pPaaruoCBA3U U TCIICBUACHUA.
Pagunonokanus. DneKTpoOMarHUTHOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkaino

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKA3aTeb MPEIOMIICHUSI.
[TonHOoe BHyTpeHHEE OTpaKeHHE.
[IpenenbHbIN YO MOJTHOTO BHYTPEHHETO
OTpaXKE€HUs

Pemrenne 3a1a4 Ha MIPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

Xon aydeit B mpusme. Jlucnepcus cera.
CnoxHbIl cocTaB Oeroro ceera. L{per



69

70

71

72

73

74
75
76

77

78
79
80

81

82

83

84
85

86

JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTUYECKAas CHJIA JINH3BI

[TocTpoeHue n300paxeHuii B TUH3aX U UX
cucTeMax. YBEIIMUEHHE JIMH3BI

Pemrenne 3a71a4 Ha IOCTPOCHUC
H306p3)KCHHI>i, IMoJIy4a€MBIX C ITIOMOIIBIO
JINH3

I'ma3 xak onTuyeckas cucreMa

Pemenue 3anau. [Ipenensr npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

CKopocTb cBeTa U METO/IBI €€ U3MEPEHUS
Hucniepcus ceera
Wutepdepenums ceta

KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
HaOJIOZICHUS MAKCUMYMOB U MUHMYMOB

Pemenue 3anau
[Tpumenenue unTepdepeHu
Hudpaxnus ceeta

JudpakumonHas pemérka. Y cioBue
HaOJII0IeHNUS TIIaBHBIX MAKCUMYMOB

Penrtenue 3anau

HOHCpC‘{HOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

Penrtenue 3anau
CBeTOoBBIE ABJICHUS B IPUPOJIE

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teMme "OnTrka"



87

88

89

90

91

92

93
94
95
96

97

98

99
100

101

KonTponbnas pabota mo teme «OnTuka

FpaHI/IHBI IIPUMEHUMOCTHU KJ1aCCUYeCKOM
MEXaHUKH. 3aKOHBI QJICKTPOANHAMHKHU U
MMPUHIUIT OTHOCHUTCIBLHOCTH

[ToctynaTel cnenuaibHON TEOPUH
OTHOCUTEJIbHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[Tpeo6pazoBanus Jlopenma. YcinoBue
NPUYUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTHU. 3aMe1JICHUE BPEMEHHU U
COKpAICHUE JITTUHBI

DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTULBI

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM
PENSITUBUCTCKON YacTULIbI. DHEPIHsl TOKOS

PaBHOBECHOE TETIOBOE U3ITyUeHUE

3akoH cMmenienus Buna

I'mmoteza M. I1manka o kBaHTax. @OTOHBI
OHeprus U UMNIysibC GpoToHa

®oroaddext. OnbiTe A. I'. CTonerona.
3akoHsbI poTodPdexra

VYpaBHenue DifHmTelHa 11 GoTodPdeKTa.
"Kpachas rpanuna” potorddexra

JaBnenue cBera. OnbiTel [1. H. JIebenena
BoJsHoBEIE CBOMICTBA YaCTUII

Bosubl ne bpoins. JlnuHa BoaHbI e
Bpoiinst u pazmepsl 0071aCTH JTOKATM3AITUN
JBIDKYIICHCS YaCTUIIBI

N



102
103

104

105
106

107

108

109

110

111

112

113

114

115

KopnyckysipHO-BOJIHOBOU Jyallu3m
Judpaxius >1eKTPOHOB Ha KpUCTaJIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.
COOTHOILICHHS HEONTPEAEIEHHOCTEN
[eiizenbepra

Pemenue rpaduyeckux 3amaq

Pewenue pacu€THpIxX 3a1a4

Kontposnbnas pabora no temam: "OCHOBBI
CTO", "KopryckyisspHO-BOJIHOBOI
ayanu3m"

OnBITHI 10 UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnast moaens atoma Pezepdopaa
IToctynatel bopa

Bunet ciektpoB. CriekTp ypoBHEH 3HEprUn
aToma BOJIOpOJia

CnoHTaHHOE ¥ BBIHYKJEHHOE U3JTy4YEHUE
cBeTa

Jlazep

Hyknonnas mozens sinpa ['eiizenGepra-
MBaneHko. 3aps 1 MacCOBOE YUCIIO sAIpa.
N3otonsl. PagnoakTMBHOCTH

3aKOH pasinoaKTUBHOTIO pacnana. CBoicTBa
MOHU3HUPYIOUIETO U3NIydeHus. BiausHue
PaZ0aKTUBHOCTH Ha )KUBBIE OPTaHU3MBI.
Ho3nmerpus

OHeprus cB3U HYKJIOHOB B sape. S nepHble
cuiel. Jleext maccol aapa. SnepHbie
peakuuu. AnepHeie peakTopshl. [Ipodiemsr



116

117

118

119

120

121

122

123

YIPaBIIsIEMOro TEPMOSIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

Meroasl perucTpaly U UCCIEIOBAHNS
JJIEMEHTApHBIX YacTull. OyH/IaMEHTAIIbHbIE
B3aUMOJECUCTBUA. bapuOHbI, ME30HBI U
nentoHsl. [Ipencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTUHBI
Mupa

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUECHUE
aCTPOHOMHUH

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTo/Ibl aCTPOHOMUYECKUX
HCCIIeIOBaHNI

COBpeMeHHHC OIITHUYCCKHUEC TCIICCKOIIDI,
pPaaruoOTCICCKOIIbI, BHeaTMOC(I)CpHaSI
ACTPOHOMMUA

Bun 3B€31H0r0 Heba. Co3Be3nus, spKue
3BE3/1BI, IUTAHETHI, UX BUAUMOE IBHKEHUE
Comeuynas cucrema. Comaite. CoitHeuHast

aKTUBHOCTh. McTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
Jnarpamma "cnekTpajbHbIN Ki1acc —



124

125

126

127

128

129

130

131

132

CBETUMOCTB"
3Be3/1bI TVIaBHOM IOCJIEN0BATEILHOCTH

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTaBICHUS O IIPOUCXOKICHUU U
sposony CosHIa U 3BE37. OTallbl )KU3HU
3BE3N

Mineunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B SApax ralakTHK

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBO€ n3iyueHue

Macmrabnast ctpykrypa BeeneHnHoid.
MeraranakTuka

Hepeménnsie mpobieMbl aCTpOHOMUHU

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TTOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenne
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
nin "Onpenenenre MarHUTHOM MHIYKITUU
Ha OCHOBE M3MepeHus cuibl Amnepa”

DuU3nyeCcKui MPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUS



133

134

135

136

137

138

139

AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro 1moJjs"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHIYKIIUN"
win "COopka MOJIENH 3JIEKTPOMArHUTHOTO
reseparopa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nepuoja CBOOOHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue FIHEPTUU B IPYKUHHOM
MasiTHUKe"

Pu3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne nmapameTpoB 3BYKOBOM BOJIHBI'"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns IpeaoMIIeHUs
crexsa" win "[lomyuenue nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla v JIMH3bI"

DuU3nyeCcKui MPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCcTOSIHUS OT BelllecTBa (Ha MpuMepe



140

141

142

143

144

145

JKuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

Pu3n4eCcKul IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIIH
U HoJsipusanuu ceera'

DuU3nyeCcKuil MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJbCa U SHEPTUn
PeNSITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

DuU3nyeCcKuil MPAKTUKYM I10 TEME
"U3mepenue noctosHHoi [lnanka Ha
OCHOBe uccliefoBanus Gporoadpdexra" nim
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHU "

Du3nUeCKu IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JO3UMETpA" Min
"N3ydyeHue norioueHus 6era-4acTull
amomMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnromeuus 386342010 HeOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BAaHUEM
KOMIIBIOTEPHBIX NTPUIOKEHUN [T



146

147

148

149

150

151

152

oTpeesieHuUs TIOJI0KEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOMYIIaApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKOI
JlyHBI, TUTaHET, TYMAHHOCTEHN M 3BE3THBIX
CKOILICHHUI"

O060011eHre U cucTeMaTH3allys 3HaHUH.
Ponb ¢pusuku un actpoHomMuu B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIEATEIbHOCTH YEJI0BEKA

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Posnb 1 MecTO GU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

O0001IeHne U cCUCTEMAaTU3aIHS 3HAHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTaBICHUN O IPUPOIE

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMe "Kunemaruka"

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "KunemaTtnka"

O00011eHNEe U cUCTEMATH3AIMS 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Craruka TBEpaoro tena'"



153

154

155

156

157

158

159

160

161

162

163

O0o001IeHre U CHCTeMAaTH3alus 3HAHUH T10
TeMme "3aKOHBbI COXPaHEHUS! B MEXaHUKe"

O060011eHne U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MaIIuHe!"

O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

O0001eHre U CUCTEMAaTU3ALNS 3HAHUI 110
teMe "[1oCTOSIHHBIN 21eKTpUUecKuid ToK"

O06o0011eHNe U cUCTeMaTU3alMs 3HaHUH 110
TteMme "Toku B pa3inyHbIX cpeaax”

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noie"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aLMs 3HAHUHN 110 TEME
"DneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3alMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cUCcTeMaTH3alus 3HaHUH 10 TeMe
"JeKTpOMarHuTHbIE Kosebanus"



164

165

166

167

168

169

170

PesepBHeiit ypok. O600IICHHE U
CUCTeMaTH3allMsl 3HAaHHUH 110 TeMe
"MexaHU4YEeCKHUE U DJIEKTPOMArHuTHbIE
BOJIHBI"

PesepBHeiit ypok. O600IICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

PesepBHblii ypok. O60011eHNE U
cucreMarusanysa 3Haguii 1o teme "OCHOBEI

CTO"

PesepBHblii ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBHblii ypok. O60011€HNE U
cucTeMartu3aius 3HaHui o reme "dusnka
atoma"

Peseprubriit ypok. O600111eHIE U
cucreMaTtu3aius 3HaHui mo teme "dusnka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTuIl"
Peseprubriit ypok. O60011eHIE U
CHCTEMaTH3aIus 3HAHUH 110 TeMe
"OnemMeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» dusuka (B 2 gactax), 10 knace/ 'enpenmreitn J1.J., bymaroBa A A.,
Kopuuneses U.H., Komkuna A.B.; non penakuueit Opnosa B. A., O0miectBo ¢
orpaHu4eHHor 0TBeTCTBEHHOCThI0O « BITHOM. Jlaboparopus 3HaHu»;
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne

» Gusuka (B 2 yactsax), 11 knace/ I'enpenmreitn J1.O., bBynatoBa A.A.,
Kopuunser 1U.H., Komkuna A.B.; nox pegakuueit Opioa B.A., OG1miecTBo ¢
orpaHn4eHHon oTBeTCTBeHHOCThI0O « BMTHOM. JlaGoparopus 3HaHUi»;
AxkrmmonepHoe obuiectBo «M3marenscrBo «lIpocBenienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

PeivkeBuu A.Il. 3agaunuk no ¢usuke, 10-11 kmacc.

Crenanoga I'.I1. 3agaunuk o ¢usuka, 10-11 xacc.

['ennenireiin JI.O. Metoaudeckoe mocodue ¢ ykazaHUSIMU K PEHICHUIO 3a/1a4
MTOBBIIEHHON TPYJIHOCTH.

I'enpenmreiin JI.J. 3agaunuk: yueOHO-MeToauyeckoe nocooue. 10, 11 kmacc.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://elementy.ru/

https://edsoo.ru/






