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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CpenHero ob0mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenojiaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alUIX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHABJIMBAET PEKOMEHYEMYIO TMOCIE0BATEIbHOCTh U3YyUEHHUS TEM U Pa3/IeiioB
y4eOHOTO mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKKM y4eOHOro Tmpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeTuu OOydYeHHUs, BOCHHUTAHUS W PA3BUTHSA OOYYAIOMIUXCS CpEIACTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAILM, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MIPOSIBJICHHSI CBOUX HMHTEIICKTYQIbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXIbIM
OOy4JaromMMcsi, KOTOpbIE HEOOXOAWMBI IS TMPOJOJDKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHWs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBEHOCTSIM.

B nporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE pPE3yJIbTaThl
OCBOEHUS Kypca (DU3MKU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpamMmy 1o (u3MKEe Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHUs Ha
yTIIyOJIEHHOM YPOBHE, SIBJISICTCSI CUCTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma o pu3nke BKIFOYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIbTATHI 10 TOJIaM 00YUCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIM XapakTep U MOXKET OBITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEOCTaBIsCT BO3MOKHOCTH ISl pealiu3alldd  Pa3JIMUHBIX  METOAMYECKUX
MOAXOJ0B K TMpenojaBaHuio (U3UKU Ha YriayOJIEHHOM YypOBHE IIPH YCJIOBUU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COAEPIKaHUS Kypca.



dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTYMas B
KauyecTBe y4eOHOI0 NMPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromieMm mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIoIui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWW, H3Y4aeMbIX XHUMHEH, OHMOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIoO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYeHHUs] HOBBIX MaTepUalioB C 3aJaHHBIMU CBoicTBaMu. V3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyyaromerocsi, B (GOpMHUpOBAaHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI TIPU BHITIOJIHEHUHM UMH YY€OHBIX MCCIICIOBAaHUM.

B ocHOBY Kypca (u3HuKN Ha ypOBHE CpEHETO 00I1ero 00pa30BaHUs MOJI0KEH
pPSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBIsSIETCS
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE W
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIHMAa (DU3UYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkM ¢ pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriyoiEHHOTO YpOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHX U TEXHOJOTMYECKUX
MPUJIOKEHUN W3yYEHHBIX TEOPUM M 3aKOHOB. IIpym 3TOM paccMaTpuBarOTCsS Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJEp>KaHUsl, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTMM, a Takxke 00CYyX IACHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiep>KaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
IPUHLIMIIAX CUCTEMHO-/EATEIbHOCTHOrO noaxona. s Gu3uku peanusanus 3THX
NPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHHMYECKOTO SKCIEPUMEHTA,
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BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPHU W3YYCHUH HOBOTO
Martepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3auuMud (GU3MYECKOro TMpakTukyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TMOJIYTOOUM B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo HHCTPYKIIUU.

B mporpamme 1o (QusMke cHCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKHU JJI1 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PaOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTEIbHOrO MpOIecca UCXOASl U3 OCOOEHHOCTEW OYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAaHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIUYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [lpu 3TOM Ay pacd€THBIX 3a/1a4 NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOW MOJENbI0, TO3BOJISIONINE MPUMEHSTh
W3YUYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOI0 pasjiena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3nenioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJEHUN U MPOILIECCOB B OKPYKAIOLIEH KU3HU, TpeOyrolKue BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHus JOJIKEH U3YYaThbCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMme Io
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JleMoHCTpaloHHOe 0o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYUBAET TOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 00OpyJI0OBaHHE [JIsi YYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIEeUMBAETCS B pacuére
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OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTuueckue KOMIUIEKTHI
7a0opaTopHOTO O00OpPYAOBAaHUSA JOJDKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dopMupoBaHHe HHTEpeca M CTPEMJICHHS OOyJarommxcs K HayqYHOMY
W3YYECHHIO TPUPOJbI, PA3BUTUE UX HMHTEIUIEKTyaIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCJIEI0OBATEILCKOrO0 OTHOIIEHUS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KAK pe3yjbTaTa M3yYE€HHs] OCHOB
CTpOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JI0Ka3aTEIbCTB;

(bopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUI;

pa3BUTHE IIPEICTAaBICHUN 0 BO3MOYHBIX cepax Oynay1iei
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPABJICHHH.

JlocTikeHne 3TuX 1elield 0OecrneurnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npouecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPEHEro 001ero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMHpOBaHUE YMEHHUI MTPUMEHATh TEOPETUUECKUE 3HAHUS I O0BICHEHHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUISI NPUHITHS TPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3nyeckol MoOJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
WHKXEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOIO TUIAHUPOBAHUS M TPOBENCHMUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodhecCHuoHATBLHON IS TENHHOCTH, CBI3aHHON
C pU3UKOH.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
00pa30BaHMsI M0 CIIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha usyuenne pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme mo (QHU3MKE IMepeueHb JIabopaTOPHBIX U
MPAKTUIECKUX pPabOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS NPUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o npupojie. HayuHslii MeTo/1 MO3HAHUS U
METO/IbI UCCIEIOBAHUS (PU3NUCCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CriocoObl  mM3MepeHus: (U3MUECKUX BEIMYMH (AHAJIOTOBblE M LHU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAS).

MogaenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
abCONIIOTHO TBEPAOE TENO, HeajdbHasl >KUJIKOCTb, WACANBHBIA ra3, TOUYCYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPAHULIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHs.

Ponb m MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN EATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

W3mepeHne cuiibl TOKa M HAOmpsDKEHUS B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nYeCKUX BEIMYHH MTPHU MOMOILM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpoCcTb (CpeAHsIsi CKOPOCTh, MITHOBEHHAs CKOPOCTb) M
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBI KOOPJIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUAIbHOM TOYKHA OT BPEMEHU U HX
rpaduku.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBuKeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBHCUMOCTh KOOpPJHMHAT, CKOPOCTU U
YCKOPEHHS] MaTepUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe  aBuxkeHue. JIBukeHHWe  MaTepuUadbHOM  TOYKH IO
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOpareHus.
[leHTpOocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHaApsOB, LIEMHbIE, IIecTepéHYaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JBH>KCHUSL.

Croco0bI ucclief0BaHUs ABKEHUH.

Nnnroctpanus mpeiebHOro nepexojia U u3BMEpeHue MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3yX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagienue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3yueHne HEpaBHOMEPHOTO JABUMKEHUS C IETbIO ONpeeIeHUs MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUYKEHUU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IPU PaABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHue TU(PPOBOIH Ta00paTOPHH).

N3yuenne nABWXKEHUS Tejla, OPOIIEHHOrO0 TrOpU30HTaIbHO. IIpoBepka
TUIIOTE3bl O TIPSMOM TPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJIbHOCTHIO
noJI€Ta U Ha4aJIbHOUM CKOPOCTBIO TENa.

N3yueHne JBHKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEpHoJia oOpallleHusi KOHUYECKOro MasiTHUKa
OT €ro MapaMeTpoB.



Tema 2. /lunamuxa.

[lepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl oTcyéra. [lpmHnmn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiuu cui.

Bropoi 3axon HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIEHTHOCTh T'PABUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTbh YCKOPEHHSI CBOOOJHOTO TMaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI U OT Treorpaduueckoil MmUPOTHI. JIBUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenuns. Cyxoe tpeHue. Cuila TpEHUS CKOJBKECHUS W CHJIA TPEHUA
nokos. Koadduiment tpenus. Cusia CONPOTUBICHUS MNPHU JABUKEHUM Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJOTHYECKUE MPOLIECCHI: MOAIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUS TNl B MHEPIUAIBHBIX 1 HEMHEPLIHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
IIPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TE.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U HAJECHUM.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJI TIPH JBMXKCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TruUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [BIKCHHSI Opycka IO
HAKJIOHHOU IUTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccenenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

N3ydeHne NBUKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM 4Yepes
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucUMOCTH Frp(N).

HccnenoBanue nBrxeHHUs] Opycka MO HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHusd. llnedo cuisl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBust paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaxkTuBHOE NBUKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHEHHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MIPEICTABJICHUE PAOOTHI CHITHI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.
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[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManbHAsS
DHEPrusl Teja B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JI€ OJIHOPOJIHOTO Iapa (BHYTpU U BHE Iiapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACANbHOM JKHIKOCTH KAaK CIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHu4yeckre yCTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHUCTOJET, THPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBbKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEWCTBUY HA TEJIO CWIIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOLIHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHUs! UMITYJIbCa IIPU YIIPYTOM B3aUMOJICMCTBUMU.

N3mepeHrne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOThI CWIBI TPEHHS TP IBIKCHHUH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gusnka 1 TepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TOJIOKEHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JBWKCHHS M B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpOEHUs TIa3oB,
KUJKOCTEH M TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX
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Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza IBHXKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
tTemriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HIICATBHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHUYECKOW YHEPTUEN MOCTYIMATEIBLHOTO TEINIOBOTO ABUKECHUA €€ YACTHII.

TexHHYeCcKkrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIm4ecKuX pemeEToK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAaHO MCIOJIb30BaHUE
1 poBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCJIOBUW JJIs
TEPMOJIMHAMUYECKON CUCTEMBbl. BHelIHNe 1 BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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Hynesoe Hawano TepmoauHamuku. (CaMONpoOHM3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CHCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuJeanpHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMa YypaBHEHUI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH SHEPIrUr OJHOATOMHOIO HJI€AJIbHOTO
rasa.

KBazucraruueckue U HeCTaTUYECKHUE MPOIIECCHI.

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

Temonepegaya  Kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KonBekuus,
TEIJIONPOBOAHOCTD, U3JIyYCHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacuér kommuecTBa TemIOThl mnpu Temonepenaye. I[lonsrue o0
aauabaTHOM IIpoIiecce.

IlepBblii 3akOH TepMOAMHAMUKH. BHyTpeHHsisi »sHeprud. KoimuecTBo
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKHU JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHu4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKH «TETJIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IpH a11adaTHYECKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BELIECTB.
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Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanne annabaTHOTO mpoiiecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepenne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue anquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUS OT J1aBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnaBneHwe W kpuctaumzanus. YelbHas TEIJIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuiupeHrue. AHrapMOHU3M TETIOBBIX KOJI€OAHUIM YacCTHIl BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHusl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpazoBanue sHEepTrun B Pa30oBbIX MEPEXOIaX.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHMS.
Kanunnsapusie sBnenus. J[aBaeHne noa MCKPUBIEHHONW MTOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKUE TIPOLIECCHhI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.
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KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEpEHUs! BIaKHOCTH.

HccnenoBanye HarpeBaHus U IJIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunsr nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3yyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

M3mepenne yaenbHON TEIIOThI IUIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MAapoB B
IIOMEILECHUH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenne monyns FOnra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe none.

OnekTpu3anus Tel U €€ MPOSBICHHS. JNEKTpUYECKUU 3apan. JIBa Buma
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKHM U MOJYIPOBOJHHUKH.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsna.

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

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUECKUE 3aPsi/Ibl.

HanpsoxkéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apan.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs1. OHOPOIHOE AIEKTPUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imiapa. Ilosie paBHOMEPHO 3apsKEHHOM
OecKkOHEUHOW TUTOCKOCTU. KapTuHBI JIUMHWN HANpsHKEHHOCTH OJTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTD BEILIECTBA.
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Konnencatop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoOeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUI0
M3JIy4YEHUS CBETOMOA.

N3ydyeHne npoTekaHus TOKa B LEINHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHUS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBusL CymeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUYHMKH
toka. Hampsokenue U u DJ1C é&.

3akod OMa U1 ydacTKa [EMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.
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PaGota snextpudeckoro Toka. 3akon J[xxoyms—JIeHna.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAEsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOW (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHure Cuiibl TOKa U HaMPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coelMHEeHNUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBaHre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS ISl JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuuenue npeena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd DJIC raabBaHMUECKOro 3J€MEHTa OT BPEMEHH
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHHMKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanre 3aBUCMMOCTH T0JIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAUMOCTE TBEPBIX METALJIOB. 3aBUCUMOCThH COINPOTUBICHHUS METAJJIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.
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DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U npUMeCHast IIPOBOJIMMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUUECKOE IMPUMEHEHHUE: Tra3opa3psaHbIe
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUUIABKA aJIIOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB 3JIEKTPOIHUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHHE MPOBOMMOCTH METAJIOB ¥ NIOJYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue amextpoiusa.

N3mepenue 3apsiia OJHOBAIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Pu3nvecKuil MPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCTHOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTETbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUM (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbIA (akT, rumoresa, (pU3MYEecKas BEIWYMHA, 3aKOH,
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Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIus,
napa6osa, runepbona, ux rpaduku U cBoiicTBa. TpuroHomeTpuueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKkTopel 1 X MPOEKIIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonocusa: mexannueckoe NBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKalolleh Cpensbl,
yTHIM3alus OHWOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAITWJUISIPHBIC SIBICHUS B IPUPOJE,
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJSIpHAs Macca, II0Jy4YeHHME HAaHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ia30B, )KUAKAE KPUCTAJUIBI, DIEKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaTbBAHUKA, JJICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOr0 W IKUIAKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), ABUTaTelIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWIBHUK, KOHIULMOHEP, TEXHOJIOTUH
IIOJIyYEHHUs] COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3zopaspsAHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHaAMMKA.

Tema 4. Macnummnoe noe.

B3auMonelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rmapa- U JTMaMarHeTUKH.
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TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna nuHHMA  WMHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOT0 IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[erictBue cuiel JIopeHIa Ha HOHBI JJIEKTPOJINATA.

Hab6nronenue nBmKeHus My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npubdopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MATHUTOB.

HccnenoBanue CBOMCTB eppOMArHETHUKOB.

HccnenoBanne AeMCTBUS OCTOSSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uaaykuun. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWTHOM uWHaykuuu Dapajnes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NupyktuBHOCTh. KaTylllka WMHIYKTUBHOCTM B LIENU TOCTOSIHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
Me4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM M0JIE
3eMuIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKa.
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[IpaBuiio Jlenna.

[TaneHne MarauTa B alIOMUHUEBOH (METHOM) TpyoOe.

SIBneHNE CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTHuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amrmuutyna U ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Irpy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproaa CBOOO HBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCHBHOM TPYXKHUHE C IEIbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUIH.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJla B XOJI€ KOJIeOaHUN Ha YIIPYTOM IOIBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIINX KOJIEOAHHIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uJealbHOM Kosie0aTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTYJOM CHITbI TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHUS MpU PA3TMYHOM (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya U MOTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbeTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JJICKTPUUYECKHIM
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, IMHUU JJIEKTpoIepeaay.

Jemoncmpayuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

['erepatop He3aTyXalOMKX IEKTPOMATrHUTHBIX KOJICOaHMIA.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpA.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3ucTop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3sonanc mnpu mnocienoBaTeNIbHOM COEAMHEHWUH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.
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Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHblE 0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacCHpOCTpPAHEHHS W JIJIMHA BOJIHBIL
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpaXCHHE, IMpeloMJIeHUE, MHTephepeHIus U
nudpaxims.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anysi, HHTepdepeHus u qudpaKius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paauOCBsI3U U TeNeBUACHUS. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenniuu u qudpakiini MEXaHUIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSpU3as, Tudpakius, UHTepdepeHITs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.
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N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsiMONMHEIHOE pacHpOCTPAHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb nperoMiieHus . [10CcTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€JI0ro CBETa.
LBer.

[TomHOoe BHYTpeHHEe OoTpakeHue. [IpenenbHblil yroya MmoJHOr0 BHYTPEHHETO
OTpaXKEHHS.

ColOuparomie U pacceuBaroiiie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUs TOHKOM c(epruyeckod JIMH3BI OT €€ TE€OMETPUU M OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xoa ayda, MPOLIECANIETO JUH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIacCHUYECKHX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus csera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKHE IMPOLECCHl: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanue npeioMIE€HUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHEr0 oTpaxeHus. Mojienb CBeTOBOIA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IIOCKONapaICIbHYIO
IUIACTUHY U TIPU3MY.

HccnenoBanrie CBONCTB M300paKEHUH B JTUH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

HaoGmronenue natepdepeHinm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[TpumeHeHre moIAPOUIOB IS N3YUICHHSI MEXaHHUSCKUX HaIPSHKECHUH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHue nokazaress npeioMIIeHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BeliecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenre PoKyCHOTO pacCTOSTHUS PAaCCEUBAIOIINX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[Tomy4yenune n300pakeHUs: B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBanue TEIeCKOMUYECKUX CHCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIny 1 MOJISIpU3aIiii CBETa.

N3yuenne noysipuzaliii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJICKTPUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HabGmronenue nucnepcun.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[ToydyeHue criekTpa M3IMyYCHHUS CBETOIMOMA MPU MOMOIIM AUPPAKITHOHHOM

PELIETKH.
Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubpl PUMEHUMOCTM  KJIacCMuyeckon  MmexaHuku.  [loctynarsl

CIIEeIIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. I[IpeoOpaszoBanusi  JlopeHria.
VYcnoBue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIruUs
MTOKOS.

25



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

YyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus: Buna. ['mnore3a [1manka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Ouinmena 1 oroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb 1e bpoins u
pasMepbl 00NaCTH JIOKAIM3alMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
['eiizendepra.

TexHuuecknue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIHET0 (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynarel bopa. M3nydyenue u norjomieHue (GOTOHOB IMPHU MEpEexXoje aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.
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Bunel cnexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCcTpoHCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPaTbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopna.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

HabGnrogenue TMHEH4aToro CuekTpa.

HccnenoBanue cnekTpa paspeKEHHOI0 aTOMapHOTO BOAOPOJAA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyueHue.

3aKOH paJMOAKTUBHOTO pacrnaaa. PaguoakTUBHBIE H30TONBI B MPUPOJIE.
CBoNCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHE paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHbIi QoH uznydeHus. JlozumeTtpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexTt maccer sapa.

Anepubie peaknuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHUA
AJIEPHON DHEPTETUKH.

Metoasl perucTpali U UCCIIEIOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenune o CrangaptHor Monenu. KBapk-riatooHHas MOAENb aJpOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHCcTBO mznueckoit KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTorpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMHUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH ISl OOBSICHEHHUS TMPUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMUSL.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JBH>KCHUE.

ConHeuHas cucTema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CcrieKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIENOBATEIBHOCTA. BHYTpeHHEe CTpoecHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sSapax
TaJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE M3TydEHHUE.

Macumrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31H0r0 HEOGa HEBOOPYXKEHHBIM TJIA30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHUHN JIs1 ONpEIeSICHHs TTOJI0KEeHHST HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapusd U SIPKUE
3BE3/BI.

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

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHMEe  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

Oo6o0marouee NOBTOPEHUE.

28



OO0o0uIeHNe 1 cUcTeMaTU3alus COJEpKaHUsl pas3lienoB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJIHB», «OCHOBBI CIHENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp ¢u3ukm uW acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
M aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpA, 3HAUYEHUE OMHCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib GU3MIECKON TEOprur B POPMUPOBAHUU MPEACTABICHHM
0 (pu3mveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPIKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTe€MaTHuKH, ONOJIOTUH, XUMUHU, TEOrpapUu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA,CEAZAHHBIE C UYUECHUEM MEMOO06 HAYUHO20
no3HanuA: SBICHUE, HAY4YHBIH (pakT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PPOBas 1adOpaATOPHSL.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJE€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
ompeiesIeHHe TIOMIAIU TIOCKUX (GUryp u oobeéMa Ted.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIE
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKUM TPH MPOU3BOJCTBE
JIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOpa30BaHMsI KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

T'eozpaghua: wmarHuTHple mNOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIeKTpoIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
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NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEeUHas OaTtapesi, CIlyTHUKOBBIE
IPUEMHHKH, SJIEPHAsA DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.

30



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS YyuyeOHOro mnpeamera «Duznka»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOTOBOCTIMTAHUSA

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTU COBMECTHYIO JAESTEIbHOCTh B MHTEPECAX IPakAaHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU ESITENBHOCTH.

NATPUOTHYECKOTOBOCTIMTAHUSA

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCIIUTAHUS:

e chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAIUI0 U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOIO Oy IYILIETO.

ICTETHYECKOTOBOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (GU3NUECKON HAYKE.
TPYAOBOTOBOCIIUTAHMS:
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WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oyaymiei nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpa30BaHUIO B
o0nacTi GU3HKHU HA TPOTSHIKEHUU BCEH KUZHH.

IKOJOTHYECCKOTOBOCIIMTAHUA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPhI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICVCTBHM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacIIMpEHUE OIbITa ACATEIbHOCTH SKOJOTHYECKON HANpaBJIECHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTUHAYYHOTI'OIIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHUSA
Bba3zoBbletornueckueeicTBUA:

CaMOCTOATENFHO  (OopMyNIHMpOBaTh U  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENEIATh TN JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH HX
JOCTHKEHUS,

BBISIBIIAITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PacCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

paspabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX M HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNBTATOB LIEJSIM, OIIEHUBATh PUCKHU MOCJICICTBUN JEATETLHOCTH,
KOOPJIMHAPOBATh M  BBIMOJHATE pPabOTy B  YCJIOBHSAX peajbHOTO,
BUPTYAJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

Ba3zoBbienccienoBarebCcKue1eHCTBHA
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BJIa/IETh Hay4YHON TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATUSMU U METOJaMU
buznuecKoil HayKu;

BJIQJIeTh  HaBBIKAMU  Y4€OHO-MCCIICMOBATENbCKOW M MPOCKTHOU
JESTEIIBHOCTH B 00JIaCTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
CoJepKaHusl, MPUMEHEHHIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BUJAMH JCSITCILHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHNIO M IPUMEHEHHUIO B PA3ITUIHBIX YIEOHBIX
CUTyaIlusiX, B TOM YHUCJIC MPH CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
buzukwy;

BBISIBJISITH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3a/aaudy,
BBIJIBUTATh TUNOTE3y €€ pelIeHus, HaXOAUTh apPryMEHTHl  JUIs
JIOKa3aTelIbCcTBa CBOMX YTBEP)KICHUM, 3a/1aBaTh MapamMeTpbl U KPUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JTOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (POPMYJIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO (U3NKE B TPAKTUYECKYIO OOJACTh
KU3HEICATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;
BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanueii:

BJIa/I€Th HaBbIKAMHU MOJIyuyeHUs MH(POpMaLuu (PU3MUECKOTO COJEp KaHUA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalW3, CUCTEMATU3AIMI0 M WHTEPHPETALHI0 HH()OpPMALMU Pa3IUYHBIX
BUJIOB U (DOPM NPEACTaBICHUS;
OLIEHUBAThJJOCTOBEPHOCTHUH(POPMAIIH;
UCIIONIb30BaTh CpeACTBa MH(POPMAILMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;
CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMM M UEJIeBOM ayAuTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.
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KoMMmyHHKaTHBHBIEYHUBeEpPCAJIbHbIeyYeOHble1eliCTBUSA:

OCYIIECTBIATh OOIIEHWEe Ha Ypokax GU3MKH W BO BHE-YPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJB30BaTh  IPpEUMyIIEeCTBA  KOMaHIHOM WU
VH/IMBU1yaJIbHOM paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJI€HA KOJUICKTHBA,;

II[PUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH ILIAH
NEUCTBUMN, paCIIPENEIISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM padOThI;

OLICHMBATh KA4e€CTBO CBOETO BKJAJAa M KAXKIOr0 y4aCTHHUKA KOMAaHAbI B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3TUYHBIX
CUTyallusiX,  HpOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
VHULIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh  MTO3HABATEIbHYIO  JICSITEIBHOCTh B
oOnmacTu (GU3NKK W aCTPOHOMHUH, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUs PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTECHU;
JaBaTbOIEHKYHOBBIMCUTYAIIHSIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEILCHHUE;

OIICHUBATHIIPUOOPETEHHBIAOTIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJIb, IMOIMOHAJIbHBINUHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IEIISIM;

BJIaJICTh HaBBIKAMHM I1I03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JICSITCIIBHOCTH;

PUHUMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX NPU AHAIN3E pPE3yJIbTATOB
JIESITCIIbHOCTH;

MpU3HaBaTh CBOE MPaBO M MPaBO APYIUX HA OLIUOKH.

B mporecce AOCTHKEHUSI JIMUHOCTHBIX PE3yJbTaTOB OCBOCHHS IMPOIPAMMBI I10
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0yYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIar Ao A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CHOCOOHOCTh aJanTHUPOBATHCS K
HYMOIIMOHAJILHBIM W3MEHEHUSIM U TPOSBISATh THOKOCTh, OBITh OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIiexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CHOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI
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K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AesITeNbHOCTU
4eJIoBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HAQUYEHHE OMNHCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAWMHAMHUKH, POJIb (U3UUECKOW TEOPHH B
(dbopMUpOBaHNY TIPEICTABICHH O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHUSL TPUMEHUMOCTH MoOjeine (U3Mdeckux Tel U
MpOLIeCCOB (SIBJICHUM): WHEpIHMAIbHAS CHCTEeMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJI0, MaTepHalibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJIHOE mMajieHue, aOCONIIOTHO ympyras naedgopmaius, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOTO (KPUCTALTUYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyarh yCIOBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBACHITH MEXaHHMYECKHE TIPOLIECCHl U SIBIICHUA,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIIBHOCTD
MEXaHUYECKOTO JBIXKEHUS, (POPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelleHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
OHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
yCIIOBHUSI paBHOBECHS TBEPAOrO Tena), MPU STOM  HUCIHOJIb30BATh
MaTeMaTU4YeCcKoe BBIPKEHHE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHS HUMIYJbCa U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCTIOIb3YS
ocHoBHble moJoKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMUKUA (CBA3b JABJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOTO JBUKEHUS W KOHLEHTpAIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpeIHEH KUHETHYECKOM
HHEPruer TEmIOBOro JBUKEHHUS €ro YacTHIl, CBS3b JABJIECHUS UICAIbHOIO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
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MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;
aHAIM3UPOBaTh M OOBACHATH DJIEKTPUUECKHE SIBICHHUS, HUCIOIB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULIHNHN DIEKTPUUYECKUX
MOJIEN, IPU ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHHUA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJIEKTpHYECKOW 1emnu, 3akoH Jxoynmsa—JIeHna,
npaBuia Kupxroda, 3akonsl dapajes i 31€KTpoIn3a);
ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys BEITUYMHBI:
IIEPEMEIIECHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CHCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, JaBJEHUE, IOTEHUUAJIbHAs JHEPrus, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHME, CHJIA TSDHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOEHCTBUS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEprus ynpyroi gedopmanuu MOpPYKHHBL, KOJIMYECTBO TEIJIOTHI,
abCoJI0THAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEpPrusi WUACATBHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro rasa,
OTHOCUTEJIbHAs BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO IO,
HaNpspKEHHOCTh TOJII TOYEYHOTO 3apsifa WM 3apsHKEHHOro 1iapa B
BAKYYyME W B JUIJEKTPUKE, IOTECHIHAI AJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  NOTEHLMAJIOB, JJEKTPOJBIKYIIAs  CHJIa, CHJA  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTHBIICHUE yYacTKa LENH C TOCJIEI0BATEIBHBIM U
MapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AJIEKTPUUECKOTO OIS
KOHJIEHCATOpa;
OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHWUS  (PUBNYECKUX  SBJICHUM:
MEXaHUYECKOE [IBUJKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBHkKeHUE, nuddy3us, UCIapeHue,
KUIIEHNE W KOHJEHCALMS, IIJIaBJICHUE U KPUCTAILIM3alMsl, HAPABIECHHOCTh
TEIIONEePENaut, ICKTPU3ALUs TeJ, S3KBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,
IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IpYyrol C  HUCIOJIb30BAaHUEM MPAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3YyJbTaThl MOJTYYEHHOU
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3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BHUAEC TIpapUKOB C YYETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, JENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE HM3MEpPEHHUS] (U3MUYECKUX BEIMYMH, IPU STOM
BbIOMpaTh ONTHUMAJBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIIOTE3BI;

coOJiro1aTh IpaBuiia OE30MACHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IIPOEKTHOM JIEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJadH,
OPUMEHATh  (OPMYINbI, 3aKOHBbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl NPHU UCHOJIb30BAHUM MAaTEMaTHYECKUX METO/I0B
peuieHus 3a1a4, NpoBOJIUTh PacyEThl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHAIM3UPOBAaTh PE3YNbTaThl M KOPPEKTUPOBATH METOIbl PELICHUS C
Y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIEC 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCyKJICHUH C ONIOPOIl HAa N3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKIAZa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJId JAJbHEUILEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIECTBA;
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OPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMAIHe (PU3UIECKOTO
COJEP)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [JI TIOHCKa, TEepepadOTKU U TPEAbSBICHUA Y4eOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHATM3UPOBaTh  MONyyaeMyl0  HMHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOopMaIuy;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC yMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Mpolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOyuenus BII knacce mpeaMeTHBIE pe3yiabTaThl Ha YIITYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3UKM B COBPEMEHHOW Hay4yHOW KapTHHE MHpaA, POJIb aCTPOHOMHHU B
MPAKTUYECKON  ACATEIBHOCTH YEJIOBEKA W  JaJbHEHIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
¢bu3uKky, poib (puznyeckol Teopur B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUPaA, MeCTO (PM3MUECKOM KapTHHBI MUpa B 00IIeM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE DJJIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TIOJIs, TApMOHUYECKHE KOJIeOaHMsI, MAaTEMaTHUCCKUI MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIEJIN CBETA,

39



pa3nuuaTh yCIOBUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIEC MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHHS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTpUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBs3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJAaTbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeompeaenéHHocTell ['elizenOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOTO YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PUBUYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Ys BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
NOJIS, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYILNAS CHJIA, WHIYKIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cujia AmImepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIIAS CHUJAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
9HEPrus TOKOS CBOOOJHOM 4YacCTUIbl, DHEPrus M HUMIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Ju(pakuus, JIUCIEpPCHUsl, T[OJHOE BHYTPEHHEE OTpPaXKEHUE,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
a5ep, raMMa-usilydeHue snep, (pu3nyeckue MPUHIUIBI CHEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3]aBaeMO€E IJIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI I aHajlu3a M OOBSCHEHHS  (U3HUYCCKHX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3NHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIOLUHU 3BE3N U Beenennoii;
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAHUEM TNPSIMBIX HW3MEPEHUW, NPH 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MOJIYYEHHOM  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JellaTh  BBIBOABI 1O  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

MPOBOJUTH KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIYYCHHBIE PE3yNbTaThl WU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

OMKCHIBATH METO/IbI IMOTYUYEHHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax Yy4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYOBaHMUS;

peuiaTe pacy€THbIC 3aJa4yd C SIBHO 3aJaHHOW M HESBHO 3aJaHHOU
(bu3MUecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpPeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IPU HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHUU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yibTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIONIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTHh TPUMEPHI BKJIAJa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU TNPOLECcCaMu, C

41



MO3UIINN SKOJIOTUIECKON O€30MTaCHOCTH, MPEACTaBICHUIN O palliOHATHFHOM
MPUPOOTIOIL30BAHNN, & TAKKE Pa3yMHOM HCIIOJIb30BAHUM JIOCTHUKEHUHN
HAyKH W TEXHOJOTUH JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
CONCP)KaHUSI C WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIIOJb30BaTh COBPEMCHHBIC HH(OPMAIIMOHHBIC
TEXHOJIOTHMH JUISI TIOMCKa, TEpPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIIPHOM WH(GOPMAIUHU, CTPYKTYPUPOBAHUS M UHTEPIPETAIINH
uH(OpMAIMH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBAaTh  TOJNIy9aeMyr0  WH(GOpPMAIMI0O ¥  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUU;

TIPOSIBIISITH OpraHU3aIHOHHBIC u M03HABATEIILHBIE YMEHUS
CaMOCTOSATEILHOTO  TNPHOOPETeHHMs] HOBBIX 3HAHWA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TpYIIE C KMCIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJICH,
IJIAHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBFHO PACHIPENEIATh AesTEILHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJeKBaTHO OIICHWBATH BKJIAQJ KaKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIIMIO K Oyaymied npodeccuoHaaIbHOM eITeTbHOCTH 110
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N KoanuecTBo4acoB
[1]
HaumenoBaHnuepasieioB u
n/ Becer  KonTpoabHbiepador
TEeMIIPOrpaMMBbl
0 bl

Paznea 1.HAYUHBINA METO/I IO3HAHUSA ITPUPOIbI

11 Hay4npliiMeTOAITIO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6

Pa3zgena 2.MEXAHUKA

2.1 Kunemaruka 10 1

2.2 JuHamuka 10

2.3 CrarukatBépaororena 5

2.4 3aKOHBICOXPAHEHHUS B MEXaHUKE 10
Hroronopaszaeny 35

Pa3znen 3.MOJIEKYJIAPHASA ®U3NUKA U TEPMOJANHAMHUKA

OCHOBLIMOJ'IeKynﬁpHOKHHeTquCKOﬁTGOP

3.1 15 1
1707
3.2 Tepmonuuamuka. TennoBsIeMaTnHbI 20 1
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 1
@dazoBbIE IEPEXOBI
Hroronopaszaeny 49

Paznen 4.9JIEKTPOAUHAMHUKA

[MpakTnyecknepador
bl

DJIEeKTPOHHbBIE
(undgposBbie)

odpa3oBaTeJbHbIepecypc

bl
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4.1 DIIEKTPUUYECKOETIOINE

4.2 [ToCTOSITHHBIMAIEKTPUUECKUMUTOK

4.3 Toku B paznu4HbIXCpeaax
Uroronopazneny

Paznea 5.0PU3MYECKHNA IPAKTUKYM

5.1 OU3NYECKUNTTPAKTHKYM
Nroronopazneny

PesepBHOEBpEeMs

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

24
24

54

16
16
10

170

16

16
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11 KJIACC

Ne HaumenoBanuepasae/ioB u
n/n TEeMIIPOrpaMMbl

Paznea 1.2JIEKTPOANHAMHUKA

1.1 MarauTtHoeIoJje
1.2 DIIEeKTPOMAarHUTHASUHIYKLHS
Hroronopaszaeny

Paznen 2. KOJIEBAHUSA U1 BOJIHbI

2.1 MexaHHYeCKHEKOIE0aH s
2.2 DneKTpOMarHUTHbIEKOIe0aHUS
53 Mexanndeckue 1
' JIEKTPOMATrHUTHBICBOJTHEI
2.4 Onrtuka
Nroronopazneny

KoaudecTBo4acon

Bcero KoHTpoibHbIepadoThI

14
13 1

27

10
15

10 1

25 1
60

Paszea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

3.1 Ocnossl CTO
Hroromnopaszaeiy

Paznen 4 KBAHTOBASA ®U3BUKA

41 KopnycxglnﬂpHo-
BOJIHOBOM Tyalln3mM

4.2 dusnkaaToma

4.3 ®u3nka aTOMHOTO SApa U

5 1
5

15

IpakTnyecknepadoThI

DJIeKTPOHHbBIE

(uudpossbie)
o0pa3oBaTe/IbHbIepeCcypChI

45



DJIEMEHTAPHBIX YaCTHII
Hroromnopazaeny 25

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

:‘)J'IeMeHTBIaCTPOHOMI/II/I u

51 12
acTpou3uku
Uroromnopazaeny 12
Paznea 6. OPU3UNYECKUN IPAKTUKYM
6.1 OU3NYECKUNTIPAKTUKYM 16
Hroromnopazaeny 16

Paznean 7.0 BOBIIAIOIIEE IOBTOPEHUE

Cucremaruzanus U 00001IeHne
MPEIMETHOTO CO/ICPKAHUS U

7.1 OITBITA JIEATEIBHOCTH, 15
NPUOOPETEHHOTO MPU U3YUYEHUH
Kypca ¢usuku 10 — 11 knaccos

Hroronopaszaeny 15
PesepBHOEBpems 10
OBLIEE KOJIMYECTBO YACOB I1O0 170
[TPOI'PAMME

16

16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KosmmyecTBouacoB
JJ1eKTPOHHBbIeNU(PPOBHICOOPA30OB
n  Temaypoka Bc  Kourpoabnsl  Ilpakrunyeckn ATeIBHbIEpeCYpChI
/ ero  epadoThbl epadoThI
n
https://m.edsoo.ru/ff0c3044
dusmka — pyHAaMeHTalIbHas HayKa O IPUPOJIe 1
https://resh.edu.ru/
HayHeIii METOH 03HAHHS H METOMIBI . https://m.edsoo.ru/ff0c3044
uccieI0BaHusl (PU3UYECKHUX SIBICHUIN https://resh.edu.ru/
OKCIepUMEHT U TEOpHUs B MPOLIECCce MO3HAHUS 1 https://m.edsoo.ru/ff0c3044
npupobl. HabmroneHre u 3kcnepuMeHT B pU3UKe https://resh.edu.ru/
CrnocoObin3mMepeHnsa(pU3NIeCKUXBETUYNH 1
AOGcCooTHas M OTHOCUTENbHAS OTPEIIHOCTH 1 https://m.edso0.ru/ff0c3044
U3MepeHuil pU3nYecKuX BEINYUH https://resh.edu.ru/
MonenupoBanue B gpusuke. Poib u Mmecto ¢pu3uku B https://m.edsoo.ru/ff0c3044
(bopMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTHUHBI 1
MUpA, B MPAKTHYECKON ACATEIBHOCTH JIFOIEH https://resh.edu.ru/
Mexanuueckoe aBmxenue. Cucrema orcyera. https://m.edso00.ru/ff0c3044
OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHUSI. 1
[MpsiMast 1 oOpaTHas3aJaunMeEXaHUKU https://resh.edu.ru/
Pannyc-BekTop MaTepHagbHON TOUYKH, €ro 1 https://m.edso0.ru/ff0c3044

IMMPOCKIMU Ha OCU KOOpAHUHAT. TpaCKTOpI/IH.
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10

11

12

13

14

15

16

17

[Tepememienue. CKopocCTb.
NxnpoekunnHaoCuKOOpAuHAT
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.

['padmyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEHHOTO IBMYKCHUS

CrnosxxeHue niepeMelieHuil u ckopocteil. Pemenue
3a1a4y

HepaBHOMepHOC JBHKeHHE. MTHOBEHHAs CKOPOCTh.

VYckopenue. [IpsimonuHeiiHOe IBHKEHUE C
MOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBoboaHoe najzeHue. Y ckopeHue cB0OOOIHOTO
najieHus1. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHHUs OT BPEMEHH U UX IpaduKu

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

KpuBosuHeiiHoe 1BIKeHHe. J[BHkeHue 1mo
OKPY>KHOCTH. YTJIOBasl U JINHEHHAS CKOPOCTb.
[lepuon u yactota. LleHTpOocTpeMuTenbHOE U
MOJTHOCYCKOPEHHE

KonTtponbhas padora no teme "Kunematnka"

ITepBeiif 3akoH HeroToHA. HEpIMabHBIE CUCTEMBI
orcuéra. [IpuHmn oTHOCHTENBRHOCTH [ anues.
HennepunanbsHble cCTEMBI OTCUETA

https://resh.edu.ru/

https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
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https://m.edsoo.ru/ff0c3044
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https://resh.edu.ru/
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18

19

20

21

22

23

24

25

26

27

Cuna. PaBHozeicTByto0MIas cuiia. Bropoil 3akoH
HrroTrona. Macca

B3anmopernicteue ten. Tperuii 3akoH HeroToHa

[IpuHnun cynepnosunuu cui. Pemenne 3anad Ha
IIpUMEHEeHne 3aKk0HOB HproToHa

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD
TPaBUTAIMOHHON U MHEPTHON MacChI

Cuita TSbKeCcTH B YCKOPECHUC CBO6OI[HOFO naacHusA

I[BI/DKGHI/IG HeOECHBIX TENl U UX HNCKYCCTBCHHBIX
CIyTHUKOB. [lepBas kocMHuuecKasi CKOPOCTb.
3akonsl Kemnnepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona v BUIBI CHUI TPEHUS.
JIBuKeHMe B KUAKOCTHU U raze ¢ y4€TOM CUIIbI
COTIPOTUBIICHUS CPEJIBI

Hasnenue. 'unpocrarnueckoe nasinenue. Cuia
Apxumena

AbcomoTHO TBepoe Teino. [TocrynarensHoe u
BpalllaTeIbHOE ABM)KEHNE TBEPIOTO Tea

https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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28

29

30

31

32

33

34

35

36

37

38

MOMEHT CUJIBI OTHOCHTEIILHO OCH BPAILICHUS.
ITneyocnibl

CroxxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY TETY.
LlenTp TsxecTu Tena. Y CoBUS paBHOBECUS
TBEpAOro Tena. BunpipaBHoBecHs

Pemenuneszanau

KonTtponsHas padora no teme "/lnnamuka.
Crarukarsepaororesna”

Hmnynbc MaTepuaabHONU TOUKH, CUCTEMBI
MaTepHalbHbIX ToueK. LIeHTp Macc cucTeMsl
MaTepualbHbIX TO4eK. Teopema o
ABVOKCHUUILICHTPaMace

NMmynbe cunbl 1 UI3MEHEHHE UMITYJIbCa Tela. 3aKOH
COXpaHEHHUs UMITyJIbca. PeakTUBHOE NBUKEHME

MomeHT HMITYJIbCa MaTepI/IaJ'ILHOI\/'I TOYKH.
HpeI[CTaBJ'IeHI/Ie 0 COXpaHCHUHU MOMCHTA UMITYJIbCa
B HCHTPAJIbHBIX ITOJIAX

Pemenueszanau

PabGota criel Ha MaJIOM ¥ Ha KOHEYHOM
nepeMenieHun. [ paduyaeckoe mpeacTaBIcHue
paboThl cuibl. MOIITHOCT CHJITBI

Kunernueckas OHEPIus. TeopeMa 00 M3MEHCHUH
KHHETHISCKOM OHCPIrun MaTepHaHLHOﬁ TOYKH

IToTeHumanbHbIE U HETTOTEHIINATIBHBIE CHUJIBI.
IToTeHumanbHas SHEPTHSL.

https://m.edsoo.ru/ff0c3044
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40

41

42

43

44

45

46
47

48

49

BTOpaSIKOCMI/I‘-IeCKaHCKOpOCTB

Tpetbsa kocMuyeckasi ckopocTb. CBsi3b pabOThI
HEMOTEHUHUAIbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI TETl.
3aKOHCOXpaHEHUSIMEXaHUYECKOMIHEPTUn

Ynpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepHyinu it ueanbHON XKUAKOCTH

KonTponbhas pabota no teme "3akOHbI COXpaHEHHS
B MeXaHuKe"

Pa3BuTue npeacraBieHuii 0 IpUpoOI€ TEIIOTHI.
Ocnosuble nonoxxenuss MKT. Tuddysus.
bpoyHoBckoe nBH)KEHHE

Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL.
XapakTep ABUKEHUS U B3aUMOICHCTBUS YaCTHIL
BeIecTBa

Macca u pazMepsl MOJIEKYI (ATOMOB).
KonuuectBoBemectna. [locrosunassABoraipo

Temneparypa. Temnosoe paBHoBecue. [kana
enscus

Pemenuesanau

Nneansueiiiras. ['a30BpIe3aK0HBI

VYpasuenue Menneneesa-Knaneiipona. Pemenue
3aJa4

AbcomoTHasTemneparypa. 3akon/lanpToHa

https://resh.edu.ru/

https://m.edsoo.ru/ff0c3044
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51

52

53

54

55

56

57

58

59

I/I30Hp0ueccm B NACaJIbHOM ra3€ ¢ HOCTOSIHHBIM
KOJIMYECTBOM BCIICCTBA

['paduyeckoe mpencTaBiIeHUE U30MPOLIECCOB:
U30TepMa, U30X0pa, n300apa

OcnoBHoeypaBHeHue MKT

Pemenuneszanau

CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJUHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM HEpruey mocTynaTeaIbHOro
TEIJIOBOT'O JIBM)KEHUS €€ YacTHI]

O00011eHne 1 cCUCTEMAaTU3ALMS 3HAHUI 110 TEME
"OcuoBsl MKT"

KonTponbnas pabota no reme "OcuoBel MKT"

TepmoauHaMuueckas cucTemMa. 3aJaHrue BHEITHUX
ycnosui 1 T/ cucremsl. BHeliHre U BHYTpEHHUE
napamertpsl. [lapamerpst T/l cucTeMsl Kak CpeIHUE

3HAYCHUS BEJIMYHMH, OIHUCHIBAIONINX ¢€ Ha
MHUKPOCKOIIUYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
CamonpousBosibHas penakcauus T/ cuctemsl k
TEIJIOBOMY PaBHOBECUIO

Mogenp ueansHOTO Ta3a B TEPMOIMHAMHUKE.

YV ClIOBUATIPUMEHUMOCTUITOUMO 1IN
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61

62

63

64

65

66

67

68

69

Ypasuenune Menneneesa-Kianelipona u
BbIpa)KE€HUE Ul BHYTPEHHEH 3HEPruu

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOT'0 MJI€aJIbHOIO Ia3a.
KBa3zucratnueckue u HECTaTHYECKUEITPOILIECCHI

DnemeHTapHas paboTa B TEPMOAHMHAMHUKE.
Boruncnenue pabotsl o rpaduky nporecca Ha pV-
JarpaMme

Tennonepenaya kak crocod W3MEHEHUs

BHyTpeHHeH sHepruu TJl cucteMsl 63 COBEpLICHHS
paboThI

KOHBGKIII/ISI, TCIIOMPOBOAHOCTD, U3JTYUCHUC

KomnuectBo Teruiotel. TemmoéMKOCTh Tena.
VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA.
YV 1enpHasTEINIOTaCrOPAHUATOIIIINBA

Pacuér konudecTBa TETUIOTHI PH TETUIOTIEpEIayue

[Tonsitne 06 amnabaTHOM mporiecce. [lepBrIii 3akoH
TEPMOIUHAMUKHU

KonnuectBo TemnoTs! 1 paboTa Kak MepsbI
U3MEHEHUs BHYTpeHHeH sHepruun T/1 cucremsl

BTopoii 3ak0H TEpMOIMHAMUKY ISl PABHOBECHBIX U
HEPaBHOBECHBIX IPOLECCOB.
HeoOpaTuMoCcThIpUPOIHBIXITPOLIECCOB
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https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/

https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/

53


https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/

70

71

72

73

74

75

76

77

78

79

80

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT{

MaxkcumansHoe 3Hauenue KII. [ukn Kapuo

Pemnrenunesanau

DKOIOrMYECKHUE aCIEKThI NCII0JIb30BaHUs TEIIOBBIX
JIBUTATEJIEH.
TennoBoe3arps3HEHNEOKPYKAIOIIEUCPEbI

Pemenuneszanau

OO0o01IeHre U CHCTeMAaTU3alns 3HAHUN 110 TeMe
"Tepmonunamuka. TeninoBbieMalnHb!"

KonrtpomnsHas padora no reme "TepMouHamMuKa.
TeroBpleManHb"

[TapooGpa3oBanue u konaeHcanus. Mcnapenue u
KUIIEHUE. Y IeJbHasTeII0Taapooopa3oBaHus

HaCI)IHIeHHI)IG 1 HCHACBIIICHHBIC I1aphbI.
KadgecTtBeHHas 3aBUCHMOCTD INIOTHOCTH U JaBJICHHUA
HACBIIICHHOTIO ITapa OT TCMIICPATYPhI, UX
HE3aBHCUMOCTBH OT 00bEMa HACBIIICHHOT'O I1apa.
3aBI/ICI/IMOCTBTeMHepaTypBIKI/IHeHI/IHOTI[aBJICHI/I}I B
KHUAKOCTHU

BnaxxnocTs Bo3myxa. AGCoOTHAS U
OTHOCHUTCJIbHAA BJIA) KHOCThH

Pemenuneszanau
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TBépnoe teno. Kpucramnnueckue u amopgHbie
Tena. AHU30TPONUACBONCTBKPUCTAIIIOB

[LnaBnenue u KpucTauM3anus. Y 1ejapHas TEMI0Ta
miassieHus. Cyonumanus

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxkarue. Cosur. Moayns HOwra. lpenen ynpyrux
nedhopmarui

TennoBoe paclIMpeHne KUIKOCTEN U TBEPABIX TEIL.

AHrapMOHHM3M TEIIOBBIX KOJICOAHUI YaCTHUI
BEIIlECTBA

[TpeoOpaszoBanue 3Heprun B Pa3zoBbIX Mepexogax

YpaBHEeHHETEIIOBOTOOAIaHC A

Pemenneszanau

[ToBepxHOCTHOE HaTsKeHUE. Kanuisipabie
saBJieHUd. /aBieHne noa NCKpUBIECHHON
MOBEPXHOCTHIO xuaKkocTH. Dopmynallannaca

OO00011IeHHE U CUCTEMATU3ALMS 3HAHUI 110 TEME
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
da3zoBpleniepexoab!”

KonTtponbnas pabota mo teme "Arperarabie
cocTosiHUS BenlecTBa. DazoBblenepexo/nl"

DnexTpu3anus Tel U e€ IposBICHUS.
DnekTpuueckuii 3aps. [[Ba Buma 3JeKTpUIECKUX
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92

93

94

95

96

97

98

99

10

10

10

3apsaa0B. [IpOBOAHUKY, AUINEKTPUKHU U
MOJIYITPOBOJTHUKH

DJIeMEHTapHbIN AIEKTPUUECKUI 3apsi. 3aKOH
COXpaHEHHUs FIEKTPUUYECKOTO 3apsiia

B3anmopenicteue 3aps0oB. TodyeyHble 3apsiabl.
3akoH Kynona

Pemenuneszanau

Dnektpuueckoe nose. Ero neiictBue Ha
IIEKTPUICCKUE 3aPSIJIbI

Harnpsx€HHOCTB 251eKTpudeckoro moJs. [IpoOHbIit
3apsia. JInHuM HanpsHKEHHOCTH 3EKTPUUYECKOTO

I10JI4. OI{HOpOlIHOG QJICKTPHUICCKOC IIOJIC

IToTeHManbHOCTD OJICKTPOCTATUYCCKOI'O I10JIA.
Pa3HoCTh moTeHIIMAIOB U HaIIPsSIP>KCHUC

IToTenunanbHas OHEPIu:d 3apsaa B
QJICKTPOCTATUYCCKOM IIOJIC.
HOTeHHI/Iaﬂ3J'ICKTpOCTaTI/I‘ICCKOFOHOJ'I$I

CBs13b HaPSKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIUAIOB JUI JJEKTPOCTATHYECKOTO IO

HpI/IHI_II/IHCYHCpHOSI/ILII/II/IE)J'ICKTpI/I‘{CCKHXHOJ’ICﬁ

Pemenueszanau

[Tone Toueunoro 3apsiaa. [Tone paBHOMEPHO
3apsHKEHHOMN cephl

https://resh.edu.ru/
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10

10

10

10

10

10

10

11

11

11

[Tonie paBHOMEPHO 3apsHKEHHOT0 0 00BEMY HIapa.

[Toste paBHOMEPHO 3apsHKEHHOM 0€CKOHEUHOM
IJIOCKOCTH

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECUS 3apsI0B

,Z[I/IE)JIGKTPI/IKI/I " MTOJYIIPOBOAHHUKHU B
QJICKTPOCTATHUYCCKOM II0JIC

Kongencarop. D1eKTpoEMKOCTh KOHAEHCATOPA.
DNEKTPOEMKOCTH TIOCKOTO KOHIEHCATOpa

HapaJIJ'ICJ'IBHOCCOCHHHCHHCKOHI{@HC&TOPOB

HOCJ’IGJIOB&TGJ'II)HOGCOGJII/IHCHI/IGKOHI[GHcaTOpOB

OHeprus3apsKeHHOTOKOH/IeHcaTopa

Pemenuesanau

JIBr>keHure 3apsSKEHHOW YaCTUIIBI B OJTHOPOJHOM
AIEKTPUUECKOM I10JIE

Pemenuneszanau
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11

11

11

11

11

11

12

12

12

12

O0o001IeHHe ¥ cUCTeMAaTU3aIMsl 3HAHUH 110 TeMe
"DnexkTpuueckoe mnoie"

KonTtponbHast pabora o Teme "DieKTpudeckoe
nojue"

Cuna toka. IlocTosHHBIN TOK. Y CIOBUSI
CYIIIECTBOBAHHUSI IOCTOSTHHOTO 3JIEKTPUYECKOTO TOKA

Hcrounnku Toka. Hanpsokenue u 3/1C

3akon OMa a1 yyacTKa LenHu.
DNEKTPUUECKOECONIPOTUBIICHUE

3aBUCHMOCTD COIMPOTUBJICHUA OAHOPOJAHOTO
MMPOBOAHUKA OT €TI0 AJIMHBI U ITJIOIaAN
MOIIEPEUYHOTO CCUCHUA

VY aenpHOE CONPOTHUBIICHHE BellecTBa. Perenne
3a71a4

HOCJ’IGJIOB&TGJ'II)HOG, napaajiCJbHOC, CMCIHIAHHOC
COCIUHCHUEC ITPOBOAHUKOB

Pacu€t pa3BeTBIEHHBIX ANEKTPUUECKUX LETICH.
[IpaBuna Kupxroda

Pemenueszanau

Pa6ota anexTpudeckoro Toka. 3akoH [xoyms —
Jlenna

https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/

https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

https://resh.edu.ru/

https://m.edsoo.ru/ff0c3044

58


https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044
https://resh.edu.ru/
https://m.edsoo.ru/ff0c3044

12

12

12

12

12

12

13

13

13

13

13

Pemnrenunesanau

MoIHOCTb 37EKTPUUYECKOr0 ToKa. TemnoBas
MOIIIHOCTb, BbIJIEIIEMAs Ha PE3UCTOpE

Pemenuneszanau

BILC " BHYTPCHHEC COITPOTUBJICHHUEC UCTOYHUKA
TOKa

3axoH OMa 7151 OJTHOM (3aMKHYTOM)
AIEKTPUYECKOHN LETH

Pemenuneszanau

MomHOCTEUCTOUYHUKATOKA

KopoTtkoe3zambikanne

KOHH@HC&TOp B IICITH ITOCTOSITHHOT'O TOKa

Pemenueszanau

Pemenue 3agad mo teMme "IlocTOSHHBIN
AIIEKTPUYECKUI TOK"

https://resh.edu.ru/
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13

14

14

14
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14

Pemienue 3ampau no reme "IlocTostHHBIM
ANEKTPUUECKUH TOK"

Pentenue 3amau mo treMe "I1locTOAHHBINI
3IEKTPUYECKUM TOK"

O0o01IeHre U CHCTeMaTU3alus 3HAHUN TI0 TeMe
"I[TocTOAHHBIN NEKTPUUECKUN TOK"
KonTpoapHas padora o Teme "TlocTosTHHBIN

ANEKTPUIECKUH TOK"

DneKTpuuecKas MPOBOJUMOCTh PA3ITUYHBIX
BEIIECTB. DIEKTPUUECKHI TOK B METaILIaX.
CBepXInpoBOAUMOCTh

DNEKTPUUYECKUd TOK B paCTBOpPaxX M pacriiaBax
3EeKTpOonUTOB. 3akoHbIDapanesIsIdIEKTPOIN3a

DneKTpUuuecKuil ToK B razax. [lmasma

DNEKTpUYECKUH TOK B BaKkyyMe. BakyymHbIe
npuOOpbI

ONEKTPUUYECKUUTOK B OTYITPOBOJHUKAX

[TomyrpoBoAHUKOBBIETTPUOOPHI

®usnueckuil NpakTuKkyM 1o teme "M3mepenue
CHWJIBI TOKA U HAIPSDKEHUS B 1IEMH MOCTOSTHHOTO
TOKa IPH MOMOIIM aHAJIOTOBBIX M HU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB" MK "3HAKOMCTBO C
udpoBoii 1aboparopueil no ¢usuke.
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14

14

14

14

15

15

[Tpumepb3MepeHUIPU3NICCKUXBETTIHHITPUTIOMO
IIMKOMITBIOTEPHBIX IATUUKOB"

®dusznyeckuil mpakTukyM mno reme "M3ydyenue
HEPABHOMEPHOT'O ABMKEHHUS C LEJIbIO OMPEICICHUS
MI'HOBEHHOH ckopocTh"

dusznyeckuil mpakTukyM mno teme "M3mepenue
YCKOpPEHUS IPU MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM
JIBUSKEHUHU 10 HAKJIOHHOM TJIOCKOCTH'" MIIH
"HccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JIBHKEHUU"

®dusnueckuil npakTukyM 1o teme "M3mepenue
yckopeHusi cBo0oaHoro najaenus" unu "Msydenue
JIBIDKCHHUS TeJla, OpPOIIEHHOTO0 TOPU30HTAIIBHO"

®uznyeckuil npakTukyM no teme "M3ydyenue
JIBUKEHMS T€JIa 110 OKPY>KHOCTH C IIOCTOSIHHOM 110
MOZyJII0 ckopocTeio" min "HMccnenoBanne
3aBHCUMOCTH NepHoa 00palieHnss KOHUYECKOro
MasiTHUKA OT €ro napamerpos”

®uznyeckuil npakTukyM no teme "M3mepenue
PaBHOAEUCTBYIOLIEH CHIIBI IPH JIBUKEHUHU OpycKa
10 HaKJIOHHOM 1utockocTh" win "[IpoBepka
TUIIOTE3bl O HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOU TIOCKOCTH Ha 33/1aHHOE
pPacCTOSIHUE OT €r0 MacChl"

®uznueckuil npakTukyM no teme "Hcecnenosanue
3aBUCUMOCTH CHJI yIIPYTOCTH, BO3ZHUKAIOIINX B
NpYXKUHE U PE3UHOBOM 00pasiie, OT UX
nedopmarun unm "MzydeHne IBUKESHHS CUCTEMBI

https://m.edsoo.ru/ffOc
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15

15

15

15

TeJl, CB3aHHBIX HUTBIO, IEPEKUHYTON Uepes3 JIETKUun
010K"

®dusznyeckuil mpakTukyM mno teme "M3mepenue
Kod(duImeHTa TPEHUS 110 BEIUYUHE YTIIOBOTO

ko duuuenta 3apucumocta Frp(N)" nim
"HccnenoBanue IBMKEHUS OpycKa 10 HAKIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(P(UITMEHTOM
Tpenus" wim "M3ydeHue ABMKEHUS rpy3a Ha Bally C
TpeHuem"

®uznyeckuil npakTukyM no reme "HccnenoBanue
YCJIOBUI paBHOBECHS TBEPJOTO TEJA, UMEIOLIETO
ocb Bpauienus" win "KoHcrpynpoBanue
KPOHIITEHHOB M pacUYET CHJI YIPYTOoCTU" WIIH
"N3yueHne yCTOMUMBOCTU TBEPAOTO Tea,
MMEIOIIIETO IJIOMIA/lb ONOphI"

®uznyeckuil npakTukyM no teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY MyTH" UITH
"N3mMepeHue CUilbl TATH, CKOPOCTH MOJIENH
AJIEKTPOMOOMIISE U MOIIHOCTH CHUJIBI TSTH" WIIH
"CpaBHEHUE U3MEHEHHS UMITYJIbCA TENA C
umnyascoMm cuibl" uinm "HMecnenoBanue
COXpaHEHHUs UMITYJIbCA IIPU YIIPYTOM
B3auMoelicTBun" win "M3MepeHne KHHETHYECKON
SHEPIHH TeJla 0 TOPMO3HOMY ITyTH"

@uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUUECKOr0 Npoliecca (PeKOMEH10BaHO
UCIOJIb30BaHue LU(POBOii JabopaTopun)" win
"N3ydyenue nzoxopHoro npouecca" win "M3ydenue

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc
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15

15

u3obapHoro npouecca" unu "[IpoBepka ypaBHEHUs
cocrosiHus"

®dusznyeckuil mpakTukyM mno teme "M3mepenue
yaenbHoH TeroéMkocTu” wim "UccnenoBanue
npoliecca OCThIBaHUS BelllecTBa" WiIn
"HccnenoBanue aquabaTHOTO mporecca’ win
"N3y4yeHue B3aMMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U
TEMIIepaTypbl KUIICHUS )KUIKOCTEH"

®uznyeckuil npakTukym no teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUIKOCTENH" 1in
"N3MepeHue yaeabHOM TerIoThl IJIaBiIeHUs Jbaa”
iy "M3yueHue cBOWCTB HACBILIEHHBIX MapoB" WK
"N3mepenue abCOMIOTHOM BIQXKHOCTH BO3/1yXa U
OILICHKA MAacChl IapOB B [IOMELICHUN".
N3mepenunexo3hpuimeHTanoBepXHOCTHOTOHATSKE
HUS

®uznueckuil npakTukyM no teme "Habmonenue
IIPEBPALICHMS] DHEPTUHN 3apsSHKEHHOTO KOHIEHCaTopa
B DHEPIUIO U3Iy4YeHHs cBeroauona” win "M3ydenne
IIPOTEKaHUs TOKA B LIENIH, COAEpKAIIEH
KoHAeHcarop' uiu "Pacripenenenue pa3HOCTH
MOTEHLNAIOB (HaNpsKEHUs ) IPU
MOCJIEA0BATEIbHOM COCIMHEHUH KOHAEHCATOPOB"

®uznueckuil npakTukyM 1o reme "Hcecnenosanue
CMEIIAHHOTO COEMHEHMSI PE3UCTOPOB" NN
"N3mepenue yaenbHOro COnpoTUBICHUS
npoBoHUKOB" niu "VccrenoBanre 3aBUCUMOCTH
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CHUJIbI TOKA OT HAIPSKCHUSI JIJ151 JTaMITbI
HakaauBaHusa"

®dusndeckuit mpakTukyM 1o Teme "Habmonenue
snekTpoauza" wim "M3mMepenue 3apsaa
onHoBasieHTHOrO MoHa" unu "MccnenoBanue
3aBUCHMOCTH COMPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHsATHE BOJIbT-aMIIEPHOI
XapaKTepUCTHKHU auoaa”

PesepBHbIit ypok. O600111€HNE U CHCTeMaTU3alNs
3HaHu# no teme "Kunemaruka"

PesepBHbIit ypok. O600111€HNE U CHCTeMAaTU3alNs
3HaHu# 110 Teme "Jlunamuka"

PesepBubiil ypok. O60011eHHE U CUCTEMATHU3ALIHS
3HaHu# 1o Teme "Craruka TBepAoro tena'
PesepBHbIit ypok. O60011I€HNE U CHCTeMAaTU3alNs

3HaHMUN 110 TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

PesepBHbIit ypok. O600111I€HNE U CHCTeMAaTU3alNs
3HaHU# 10 TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON TeopHun"
Peseprubiit ypok. O600111eHHE U CUCTEMATH3AIIHS
3HaHuil no teMe "TepMoguHaMuKa.
TennoBbsieMalInHbI"

PesepBHbIil ypok. O000IIEHHE B CHCTEMATH3AINS

3HaHWM Mo TeMe "ArperaTHble COCTOSIHUS BELECTBA.

®dazoBblenepexoanl”

PesepBHbIil ypok. O000IIEHHE U CUCTEMATH3AIIHS
3HAHUU MO TeMe "DeKTpudeckoe mose"

https://m.edsoo.ru/ffOc
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16  Peseprubrii ypok. O6001IeHNE U cHCTEMATH3AIUS

9

'

3HaHU 110 TeMe "[10CTOSHHBIN 2IEKTPUUECKU TOK'

17 PesepBHbIil ypok. O000IICHHE H CHCTEMAaTH3aIINS

0

3HaHUi 1o TeMme "TOoKM B pa3inuHbIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16
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11 KJIACC

Ne KonuyecrBouacos
DileKTpoHHbIenupoBbIcOOpa3oBaTeJI
Temaypoka Bce  Kourpoubnbiep  IIpakTudeckuep
n/ bHbIEpeCYpChI
I ro a0oThI a00ThI

B3anmopeiicTBre MOCTOSTHHBIX
MarHuTOB U IIPOBOJHUKOB C TOKOM.
MarnautHoenose. ['unorezaAmmnepa

BexTop MarHUTHON MHIYKIUU.
[IpuHIUNI Cynepno3uium MarHuTHBIX
nosiei. JIMHMMMarHuTHOMMHAYKIINU

MaruuTtHoe noie IMPpOBOAHHKA C TOKOM.

OnerrOpcrena

Cuna Amnepa, e€ HanpaBJIeHUE U
MOJTYyJTb

Pemenneszanau

ITpumeHneHne 3akoHa Amnepa.
DeKTpOU3MEpUTEIbHBIE TPHOOPHI

Cuna JlopeHiia, €€ HanpaBJICHUE U
MOAYJb. JIB>KEHHE 3apsKEHHOU
YaCcTULIBI B OJJHOPOJIHOM MarHUTHOM
oJIe

Pemenuesanau

PaGoracunsiJlopenna
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11

12

13

14

15

16

17

18

19

20

Pemnrenunesanau

MarsuTHoOE I10JI€ B BEILIECTBE.
DeppoMarHeTuKH, rnapa- u
JMaMarHeTUKH

OCHOBHBIC CBOMCTBA
dbeppomarnetukoB. [Ipumenenue
(dbeppoMarHeTuKoB

Permenne 3aga4d mo reMme "MarautHoe
mose"

Pemenne 3aau mo Teme "MarautHoe
mose"

SIBneHne 3NEeKTPOMarHUTHOM
nHAyKIUU. [I0TOK BEKTOpa MarHUTHOM
WHIYKITUU

OJC nnnykuuu
3aKoHAIeKTpOMarHUTHOMMHAYyKnudap

anes

Buxpesoe anexrpruyeckoe nose. Toku
dyko

OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJHUKAX

Pemenuneszanau
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22

23

24

25

26

27

28

29

30

[IpaBunoJlenna

WNunykruBHocTh. Kartymka
WHJYKTUBHOCTH B LIEIIH [TIOCTOSIHHOTO
TOKa

SAsnennecamonnaykuuu. I1C
CaMOMHYKIINH

3H€pFI/I$[ MAarauMTHOTI'O ITOJIA KaTYHIKH C
TOKOM. DJIEKTPOMAarHUTHOEIIO0JIe

Pemenuneszanau

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
o Teme "DneKTpoauHaMuKa"

KonTponbHas padbora no teme
"DnexkTpoauHaMuKa"

KonebarensHasg cucrema. CBOOOIHBIE
Kosnebanus. 'apMoHndeckue KoneOaHus

Kunemaruueckoe u JNHaAMHUYCCKOC
OIHCAaHMUE KOJIeOaTEIbHBIX JBHOKCHHUH

DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOTO OMHCAHUS
TapPMOHHMYECKUX KOJIEOaHUN U3 UX
DHEPreTUYECKOr0 U KHHEMATHYECKOTO
OnucaHus
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32

33

34

35

36

37

38

39

40

Ammntyna u pazakonedbaHuit

[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA
MaTeMaTHYECKOTO MasiTHUKA.
[TepnoicBOOOTHBIXKOJICOAHUUTIPYKHH
OrOMasiTHUKA

3aryxaroiye KojaeoaHusl.
Boinyxxnennsie konebanus. Pezonanc

ABTOKOJICOAHUA

Pemenuesanayu

VYpoxk-koHpepenus "MexaHudeckue
KOJIeOaHMsT B MY3bIKaJIbHBIX
UHCTpyMeHTax"

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI
o TeMe "Mexannueckue xonedanus"

DNIeKTpOMarHUTHBICKOJICOaHH .
KonebarenbHBIKOHTYD

®opmyna Tomcona. CBsi3b aMIUIUTY bl
3apsa KOHJIEHCATopa C aMIIUTYA01
CHUJIBI TOKA B KOJIe0aTeIbHOM KOHTYpe

3aKOH COXpaHEHMsI SHEPTUU B
U/IealTbHOM KOJIe0aTeIbHOM KOHTYpe
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42

43

44

45

46

47

48

49

50
51

3aryxarllue 3JIeKTPOMAarHUTHbIE
KosieOaHus. BeinyX1eHHbIe
AIIEKTPOMAarHUTHbIE KOJIEOaHHS

ITepemennsbiii Tok. Peaucrop u

KOHACHCATOpP B LECIIU IIEPEMCHHOI'O TOKA

KaTy'H_IKa HHAYKTUBHOCTH B IICTIN
MNEPEMCHHOI'O TOKa

3akoH OMa AJ1s1 JIEKTPUUECKON LIenu
NEPEMEHHOTO TOKa

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEHCTBYIOILIEE
3HAYEHHUE CUJIbI TOKA U HANIPSKEHUS

Pe3onaHcC B aniekTprdecKOUIIETN

Pemennesamaq

WneansHblif TpancpopmaTop.
IIpownsBoacTBO, nepenaya u
MOTpeOICHUE IIEKTPUUECKOW SHEPTUU
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOACTBE AJIEKTPOIHEPTUH.
Kynbsrypa ucnonszoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
KHN3HU

Pemenuneszanau

Pemenuesanau
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53

54

55

56

57

58

59

60

61

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN
10 TeMe "DJIEeKTPOMAarHUTHbIE
konebanus"

MexaHndecKkre BOJHEI.
XapaKTCpI/ICTI/IKI/I MEXaHUYCCKUX BOJIH

CBoiicTBaMEXaHNYECKUXBOIH

3ByK. XapaKkTEepUCTUKHU3BYKa

Wndpassyk u yaprpassyk. Lllymosoe
3arpsI3HEHUE OKPYXKAIOILIEH Cpebl

Pemenuneszanau

SHCKTpOMaFHI/ITHHC BOJIHBI. I/I3nyquI/Ie
SJICKTPOMArHMTHBIX BOJIH

OHeprus 1eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[ITxana 37E€KTPOMArHUTHBIX BOJIH.
[IpumeneHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY

HpI/IHHI/IHBI pallI/IOCBSISI/I 1 TCJIICBUOCHUS.
Pagnomoxkanus.
DIIeKTPOMarHUTHOE3arpsI3HEHUEOKPYKA
IoLercpesl
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63

64

65

66

67

68

69

70

KonTtponbHast pabora o Teme
"Konebanus 1 BOTHBI"

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacrnpocTpaHeHHs CBETa

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPAHEHHUS
CBETa

Otpaxxenue csera. [lnockoe 3epkaino.
Cdepuueckoe 3epkaio

[Tpenomnenue cBera. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTeNb
IIPEJIOMIICHUSL.
ITomTHOEBHYTpEHHEEOTPAKEHHUE.
[IpenenbHBIAYTOIII0JIHOTOBHYTPEHHETO
OTpaXCHHUS

Pemenne 3a1au Ha npuMeHeHNE
3aKOHOB OTPAXKEHMSI U MIPETOMIICHUS
cBeTa

Xon nydei B mpusme. Jlucnepcus cBera.

CnoxHBIN cocTaB Oenoro ceera. LBet

JInn3pl. DOKYCHOE PacCTOSTHUE U
OIITUYECKAs CUJIa JIMH3BI

[Toctpoenue nzobpaskeHuii B TMH3aX U
UX cUcTeMax. Y BeIMYEHUEINH3bI
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72

73

74

75

76

77

78

79

80

81

Pemenue 3agau Ha nocTpoeHue
U300paKeHMIA, TIOTY9aeMBbIX C
IIOMOILBIO JINH3

['maskakonTuyeckascucTemMa
Pewenne 3anau. IIpeneinst

MMPUMCHUMOCTHU I‘COMCTpHHGCKOfI
OIITUKH

CKOpOCTB CBC€Ta U MCTOAEI €€
HU3MCPCHUA

I[I/ICHepCI/ISICBeTa

WNuTepdepennuscpera
KorepeHTHbie HICTOUHUKH. Y CIIOBHS

Ha6J'IIO,I(eHI/ISI MaKCUMYMOB U
MHWHUMYMOB

Pemenneszanau

[IpumenennennTephepeHm

Hudpakuusicrera

JudpaknuonHas pemeéTka. Y cioBue
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83

84

85

86

87

88

89
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91

Ha6J'IIOI[eHI/ISI TJIaBHBIX MAKCUMYMOB

Pemnrenunesanau

[TonepedyHOCTH CBETOBBIX BOJIH.
ITonmapuszanuus ceera

Pemenueszanau
CBETOBBICSIBIICHUS B TIPUPOJIC

OO0001IEHHE U CUCTEMATU3ALIUS 3HAHUM
o teme "Omrrka"

KoHTpoinbHas pabora 1o Teme
«OnTukay

FpaHI/IHI)I MPUMEHUMOCTHU
KJIACCHYECKOM MEXaHUKHU. 3aKOHBI
QJICKTPOAUHAMUKHN U NPHUHIHAIL
OTHOCHUTCIIBHOCTHU

[TocTynareicnennaabHONTEOPUNOTHOCH
TEJIbHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOMN
unTepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3ameJIEHHE BPEMEHH U COKpaIllEHUE
JUTHBI

DHeprus U UMNYJIbC PEISITUBUCTCKON
YaCTULBI
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93

94

95

96

97

98

99

10

10

CBs13b Macchl C S3HEPTUEN U UMITYJILCOM
PENSATUBUCTCKON YaCTULIBI.
OHeprusnokos

PaBHOBCCHOCTGHJ’IOBOCHSJ’IY‘ICHHC

3akoncMenenusBuna

T'unoreza M. Ilmanka o kBaHTax.
DoTOoHBI

DHeprusi 1 UMITYIIbC(hOTOHA

®oroaddext. OnbiTe A. I'. CTonerona.

3akoHbIhoTOIPPEeKTa

VYpaBHeHue DiHIITEHA 17151
dororddekra. "Kpacnas rpanumna"
doTtordpdexra

Jasnenue ceera. OnwiTer [1. H.
JleGeneBa

BoitHoBEIECBOMCTBAYACTHIL

Bounsl ne bpoiid. /InuHa BoJHbI e
Bpoitnst u pazmepsl obmacTu
JIOKAJIN3AIUH JIBIKYIIEHCS YaCTUIIBI
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10

10

10

10

10

10

10

11

11

KopmyckynspHo-BOIHOBONIyaTl3M

JudpakuusineKTpoHOBHAKPHCTAIIIAX

Crnenuduka u3MepeHU B MUKPOMHUPE.
CoOOTHOILICHHS HEOMPeAeIEHHOCTEN
I'eitzenbepra

Pemenuerpaduuecknxsanau

Pemennepacuérnpix3anay

KonrponbHas pabora no remam:
"Ocnossl CTO", "KopmyckyinsipHo-
BOJIHOBOM yanu3m"

OMnBITHI IO UCCIIEIOBAHUIO CTPOEHUS
aToMa.
[TnanerapHasimonenbaromaPesepdopaa

IToctynareibopa

Buapl ciektpoB. CriekTp ypoBHE#
SHEPIMM aTOMa BOJOpOAa

CronTagHoe U BBIHY>XACHHOC
HN3ITYy4YCHUC CBCTA
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11
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Jlazep

Hyxnonnas mozens snpa ['eiizenOepra-
WBaneHko. 3apsia 1 MacCcoOBOE YUCIIO
snapa. U3oTonsl. PagnoakTMBHOCTH

3aKOH pai0aKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO U3JIYYEHUS.
BnusiHue paguoakTUBHOCTH Ha JKUBBIE
opranusmsl. /lo3zumerpus

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.

S nepHble peakuuu. AnepHble pEaKTOPBHI.

[IpoGnems! ynpaBisieMoro
TEPMOSAEPHOTO CHHTE3A.
DKOJIOrHYeCKHeaceKThIPa3BUTUSAAICPH
OMDHEPreTUKH

MeTo1bl perucTpalnuy U UCCIIEIOBAHUS
AJIEMEHTApHBIX YaCTHII.
@yHIaMEHTAIIbHBIE B3aUMOJECHCTBUS.
bapuoHbI, ME30HBI U JIENITOHBI.
IIpencrasnenue o
CranpaprtHoiimonenu. Kapk-
[JIFOOHHAsIMO/IENbAIPOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
DHEPIHUs.
EnuncTBou3znyeckonkapTHHBIMUPA

https://m.edsoo.ru/ffOc

https://resh.edu.ru/
https://m.edsoo.ru/ffOc

https://resh.edu.ru/
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https://m.edsoo.ru/ffOc

https://resh.edu.ru/
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11

12

12

12

12

12

12

12

DTarnsl pa3BUTUS ACTPOHOMUH.
3HayeHUe aCTPOHOMUU

[TpuMeHNMOCTE 3aKOHOB (PU3UKH IS
00BSICHEHUS TIPUPOJIBI KOCMUYECKHIX
00BEKTOB.
MeToIBIacTPOHOMHYECKUXUCCIICIOBAHH

193

u

CoBpeMeHHbIE ONITUYECKUE TEJIECKOTIbI,
paauoTeNecKOIbl, BHeaTMOC(hepHast
aCTPOHOMMS

Bupn 38é31H0T0 HEOa. Co3Be3nus, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
JIBYKCHHE

Conneunas cucrema. CouHIe.
CoJHeYyHasT aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIA U 3BE3]

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU.

Jnarpamma "cneKkTpajbHbIN Kj1ace —
CBETUMOCTB"

3Be3IBITIIaBHONTIOCIIEIOBATEIIHLHOCTH

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS O
MPOUCXOKICHUH U BoTouUU CoHIA U
3BE3]1. DTANbDKU3HU3BES T

Mieynsiii [1yre — Hama ['anakTuxa.

https://m.edsoo.ru/ffOc

https://resh.edu.ru/

https://m.edsoo.ru/ffOc

https://resh.edu.ru/
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https://m.edsoo.ru/ffOc
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https://m.edsoo.ru/ffOc
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12

12

12

13

13

13

Tunel ranakTuk. YEpHbIE ABIPHI B SApaAx
TaJIaKTUK

Bcenennas. Paciiupenue BeeneHHoM.
3akon Xa66ma. Teopus boabiioro
B3pbIBa. PeTuKTOBOC M3ITyueHUE

MacmrabnasctpykrypaBceeneHHOM.
Meraranaktuka

HepeménupienpoOieMbpIacTpOHOMUN

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBaHnue MarHUTHOTO I10JIS
MOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppoMarueTuKkoB" uiIn
"UccnenoBanne ASHCTBUS ITOCTOSHHOTO
MarHura Ha paMKy C TOKOM"

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIbI AMIiepa
oT cuibl Toka" win "Omnpenenenne
MarHMTHOM MHYKIIUM Ha OCHOBE
u3MepeHus cuiibl Amrepa"

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnemoBanue SIBIICHUS
AIIEKTPOMArHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMN BUXPEBOTO
MardHMTHOTO mois"

https://resh.edu.ru/

https://m.edsoo.ru/ffOc

https://resh.edu.ru/
https://m.edsoo.ru/ffOc

https://resh.edu.ru/
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13
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13

13

13

13

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue sBJICHUS
camouHaykiuu" win "COoopka Moaeu
3JIEKTPOMArHUTHOIO reHepaTopa”

Pu3N4eCKuil IPAKTUKYM 110 TEME
"U3mepenue nmepuojia CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

dusnueckuil NpakKTUKYM 10 TeMe
"IIpeoOpa3oBaHue FIHEPTUU B
IPYXKUHHOM MasiTHUKE"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBanue NepeMEeHHOTO TOKA
4yepes3 MOCIIeA0BaTeIbHO COSANHEHHBIC
KOHJIEHCATOp, KaTyLIKY U pe3uctop”
wi "Hccnenosanue paboTsl
HCTOYHHKOB CBCTA B LCIIU IICPEMCHHOTO
ToKa"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns npeaoMIIeHUs]
crexna" win "llonyyenue nsoOpaxxkeHus
B CUCTEME U3 INIOCKOTO 3epKajia U
JVH3BI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc
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14

14
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(OKYCHOTO pacCTOSTHUS OT BELIeCTBA
(Ha mpuMepe KUJKHUX JIMH3)" Win
"N3mepenune pOKYCHOTO pacCTOSTHHS
paccerBaronuX JUH3"

Pu3N4eCKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,
UHTEp(EpPEeHIINH U MOJIIpU3aLuu cBeTa"

DuU3nyecKuil MPaKTUKYM 10 TEME
"OnpeneneHre UMIyJabCa U SHEPTUU
PEIATUBUCTCKUX YacTull (10
doTorpadusaM TPEKOB 3apKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

DuU3nyecKuil MPAKTUKYM I10 TEME
"U3mepenne noctosinuou [lnanka Ha
ocHOBe uccienoBanus Gororpdexra"
i "HccaemoBanne 3aBUCUMOCTH CHJIBI
TOKAa 4epe3 CBETOAMO/I OT HAMPSKEHUS "

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peeHHOrO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHOM Punbepra”

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue paguoakTUBHOTO (hoHA
C UCIIOJIB30BAaHUEM JJO3UMETpa" UIN
"N3yuenune moraomeHus 6eTa-4yacTuil
amomMuHuem"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOnroenus 38E31HOTO HEOA

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc

https://m.edsoo.ru/ffOc
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14

14

14
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HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIS1 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOTyIapus U
spkue 38€3a61" win "HabmroneHus B
teneckorn JIyHbl, IIaHeT, TYMaHHOCTE!
1 3BE3IHBIX CKOILJICHUH"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI.

Ponb ¢usuku u actpoHOMUU B
HSKOHOMUYECKOU, TEXHOJIOTMIECKOMH,
COLIMAJILHOW U ATUYECKOH cepax
JeATEIIbHOCTH YeI0BeKa

O00011eHrE U cCUCTEMATU3ALNS 3HAHUIA.

Posnb 1 MecTO GU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

O0001IeHne U cUCTEMAaTU3aIlNS 3HAHUI.

Ponp ¢pusnueckoii Teopun B
(GbopMHpOBaHNU MPEACTABICHUHN O
¢du3nueckoil kapTHHE MUPA, MECTO
(bu3nUecKoil KapTHHBI MUpa B 00IIEM
psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TIPEJCTABICHUN O IPUPOJIC

O0001IeHNEe U cUCTEMATH3AIINS 3HAHUHI
o TeMme "Kunematnka"
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
o teme "Knnemarnka"
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16

O00011IeHNE U CUCTEMATU3ALIMS 3HAHUN
no teme "Jlunamuka"

O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI
no Teme "CraTuka TBepa0ro Tena'

O0o01IeHre U CHCTeMaTU3alus 3HAHUH
1o TeMe "3aKOHbI COXpaHEHHUS B
MeXaHuke"

O0o01IeHre U CHCTeMAaTU3alus 3HAHUN
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

O00011IeHNE U cUCTEMATU3AIMs 3HAHUN
no teme "TepmMoarHaMHKa.
TemmoBeieManuue!"

O06o01IeHre u cucTeMaTu3alus 3HaHu|
1o TemMe "ArperatHble COCTOSIHUS
BeniecTBa. Pa3zoBblieniepexos”

O000111eHHE U CUCTEMATU3ALNS 3HAHUM
o Teme "DieKkTpuueckoe mnoie"

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI
1o TeMe "[1oCTOSIHHBIN 27eKTpUYecKuit

n

TOK
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
o teme "TokHM B pa3nmnyHbIX cpepax”
O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH
mo TeMe "MaruuTHoe 1oJe"
PesepBHbIil ypok. O0001IeHHE 1
CHCTeMATH3aIMsl 3HAHUH 110 TEME
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"DeKTpoMarHuTHas UHIYKIus"

PesepBHbIil ypok. O0001ICHNE U
CUCTEMATHU3ALNA 3HAHUH 110 TEME
"Mexanndeckue KoieOanusg"

PesepBHeiit ypok. O600ICHHE U
CHCTeMaTH3Aallns 3HAHUH 110 TeMe

"DneKTpOMarHUTHbBIE KOJIeOaHus'

PesepBublit ypok. O60011eHuE U
cucremMaru3sanus 3HAHUHU 110 TEME

"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE

BOJIHBI"

PesepBubiit ypok. O60011eHuE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"OnTuka"

PesepBHbIit ypok. O60011eHNE U

CUCTCMaTHu3alusa 3HaHPII71 10 TECMC
"OcHoBer CTO"

PesepBHbIit ypok. O60011€HNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe

"KopnyckynsipHO-BOJIHOBOM Ayan3m"

PesepBHbIil ypok. O0001IeHNE H
CHUCTEMATHU3ALUS 3HAHUH 110 TEME
"®dusuka aroma"

PesepBHbIil ypok. O0001IeHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"®du3nka aTOMHOIO sapa U
AJIeMEHTapHbIX YyacTul”

PesepBHbIil ypok. O0001ICHNE U
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cUCTEeMaTH3alus 3HaHUH 110 TeMe
"JnemeHTH! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uzuka. 10 kinacc. YriayOneHHslid ypoBeHb. Yueonuk. Msakuies ['.4., Iletpoa
M.A., CrenanoB C.B. u ap.MockBa «M3narensctBo «IIpocBenienne

» ®uzuka. 11 knacc. YraoyOneHusiil ypoBeHb. Yueonuk. Mskumes ['.51., [lerpoBa
M.A., YroasaukoB O.C. uap.Mocksa «M3narensctBo «IIpocBenienuney

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

®uzuka. YMK s cpenneit mkonsl Metoauueckoe mocoodue Jyisl yYuTens

Acmornos, A.I'. DopmupoBaHre YHUBEPCATIbHBIX YU€OHBIX IEUCTBUIM B OCHOBHOM
IIKOJIE: OT AeUCTBUS K MbICIU. CUCTEMa 3aJaHui : TOCOOUE AJI YUUTEIIS.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. http://fizika-class.narod.ru|

. bubmuotexa I{OK https://m.edsoo.ru/ff0c3044

2
3. Poccuiickas snekTpoHHas 1mkosa: https://resh.edu.ru/
4

. 1C:Ixkomna. ®uzuka. Komiekuus HarmaIHbIX MaTepuanoB. S-11 kmaccsl.
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Onucanue OLICHKH MPEIMETHBLIX PE3YyJdbTAaTOB

IIpunosxenne 1

Cnncoxk UTOroBBIX INIAHUPYEMBIX Pe3yJabTaTOB € YKa3aHMEM 3TANOB MX
¢GopmMupoBanusi M cnoco00B OLIEHKHU

Jtan GopMHPOBaHHS Pe3yIbTATOB/INIAHNPYEMbIH pe3yJIbTaT

Cnoco0 oneHku

10 kmace
MOHUMATh  poidb  (PU3MKK B  SKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, HKOJOTMYECKOM, COLMAIbHOM U

THYECKON cepax AesTeIbHOCTH YeJIOBEKa, poJib U
MECTO (U3MKU B COBPEMEHHOM Hay4yHON KapTHHE
MUpa, 3HAYCHHE ONMMUCATENBHON, CUCTEMATU3UPYIOLIEH,
OOBACHUTENILHOM W  MPOTHOCTUYECKON  (DyHKIMIA
(u3NUecKO TEOpUH — MEXAHUKH, MOJIEKYJSIPHOU
(U3MKN U TEPMOAMHAMUKH, POJIb (GU3NUECKON Teopuu
B (opMHpOBaHMM TNPEACTABICHUNH O (PUIHYECKOU
KapTUHE MUDa;

Tekymas oneHka
(ycTHBIN\THCEMEHHBIN
ompoc)

pasnuyaTh ~ yCIOBHS ~ NPUMEHHUMOCTH  MoOJeJei
dbu3uyeckux  Tel W TPOLECCOB  (SIBJICHUM):
WHEpIHAIbHAS CUCTeMa OTcuéra, abCOIIOTHO TBEPOE
TEI0, MaTepuaibHas  TOYKa, PABHOYCKOPEHHOE
JIBIDKCHUE, CBOOOJHOE TajieHre, abCOIOTHO YIpyTras
nedopmanusi, aOCOIMIOTHO YNOPyroe U aOCOJIFOTHO
HEYNPYroe CTOJKHOBEHUS, MOJICTH Ta3a, KUIKOCTH H
TBEPIOTO (KPUCTAITIMYECKOT0) Tella, UACaIbHbIN Tas,
TOYEUHBIN 3apsij, OJHOPOIHOE IIIEKTPUUECKOE TOJIE;

Tekymas oneHka
(ycTHBIA\TMCEMEHHBIN
oTpoc)

pa3InyaTh yCJIOBUS (rpaHuUIBI, obJacTn)
MPUMEHUMOCTH  (PU3NYECKUX 3aKOHOB, TTOHUMATh
BceoOIuid xapakTtep (yHIAMEHTAJIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDH MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

Tekymas oeHka
(ycTHBIH\THCEMEHHBIN
OIpocC)

aHaJM3UPOBATh U OOBICHATh MEXaHHYECCKHE TTPOIICCCHI
U SBJICHUSA, UCIOJb3ysl OCHOBHBIE TIOJIOKEHUS U
3aKOHbI MEXaHUKHU (OTHOCHUTEIBHOCTh MEXaHUUYECKOTO
JBIDKEHUS, (DOPMYJIbl KHHEMATHUKU PaBHOYCKOPEHHOTO
JIBIDKCHUS, TIpeoOpa3oBanus ['ammmes s CKOPOCTH U
MEPEMEIICHUS, 3aKOHBI HeroToHa,
OTHOCUTENIbHOCTH  ['anunes, 3aKoH
TATOTEHUSI, 3aKOHBl  COXpPAHEHUS

IIPUHLINI
BCEMUPHOTO
UMITyJIbCa U

Tekymas oeHka
(ycTHBIH\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

87




MEXaHUYECKOM SHEpruu, CBsI3b pPabOThl CHUJIBI C
U3MEHEHUEM  MEXaHWYECKOW  DHEpPruH,  YCIIOBHS
paBHOBECHs TBEPAOIO TeJa), IPU ITOM HCIOJIb30BaTh
MaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIOBUSL ~NPUMEHUMOCTH  (PU3MYECKHX  3aKOHOB:
npeoOpa3zoBanuii  ['anumiies, BTOPOrO M  TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXPAaHEHHS] MMITYJbCa U
MEXaHUYECKOM  DHEPIMH,  3aKOHa  BCEMMPHOIO
TATOTEHUS;

aHAJTM3UPOBATh M OOBSACHATH TEIUIOBBIC MPOIECCHI H
ABJIEHUS, UCIOJB3ys OCHOBHbIE mNonoxkeHuss MKT u
3aKOHbI MOJICKYJISIPHOM (U3UKM M TEPMOJMHAMUKHU
(CBSI3b  JaBIEHUS UWJEAIBHOTO Ta3a CO CpeaHel
KUHETUYECKOW DHEPrueu TEIUIOBOIO JBWIKCHUS U
KOHIEHTPAIIMEd €ro MOJIEKYJ, CBSI3b TEMIIEPATYPbI
BEIIECTBA CO CPEIHENM KHWHETUYECKOM DJHEpPrueu
TEIUIOBOTO JBHWJKEHUS €r0 4YacTUll, CBSA3b JAaBJICHUS
UJCAIBHOTO Ta3a C KOHLEHTpAalMeW MOJIEKYJ U €ro
TeMmmeparypoii, ypaBHeHne MenaeneeBa—Kiianelipona,
MEPBBIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPaHCHUS
SHEPruM B TEIUIOBBIX Mpolieccax), MpU  ITOM
UCIIOJIb30BATh MAaTEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3blBaTh  YCJIOBUS  NPUMEHUMOCTH  YPaBHCHUSA
MenpaeneeBa—Knanelipona;

Tekymas oneHka
(ycTHBIN\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

AHAJIM3UPOBATH U OOBSICHSTH QJICKTPUYCCKHC SIBJICHUA,
HCIIOJIb3Ys OCHOBHBIC IIOJIOXKCHMUA n 3aKOHBI

AIEKTPOANHAMUKHU (3aKoH COXpaHEHUS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kynona,
MOTEHIIUAIBHOCTD AIEKTPOCTATUYECKOTO oJIA,

MPUHIUIT CYNEPHO3ULIMU BJIEKTPUUYECKUX TOJEH, MPHU
OTOM yKa3blBash YCJIOBUA MPUMEHUMOCTH 3aKOHA
Kyinona, a Takxe npakTUYECKH BaKHbIE COOTHOLICHHS:
3akoHbl OMa 11 y4yacTKa Lenu W JUIsl 3aMKHYTOH
AJIEKTPUYECKON 1enH, 3akoH JIxkoyns—J/Ienna, npasuiia
Kupxroda, 3axonst @apazes ais 31€KTPOIU3a);

Tekymas oneHka
(ycTHBIA\MTUCEMEHHBIN
orpoc/ perieHue 3a1a4)

OIIKUChIBATH (bHSI/I‘IeCKI/Ie npoueccol MW  SBJICHUA,
HCIIOJIb3Ys BCJINYHHBI: MNEPEeMCIICHUC, CKOpPOCTBD,
YCKOPCHHUC, HUMIIYJIBC TCJIa MW CHCTCMblI TCJI, CHJIA,
MOMCHT CHJIbI, AAaBJICHHC, IIOTCHHOHAJIbHAA OHCPIUs,

Tekymas oneHka
(ycTHBI\TMCEMEHHBIT
orpoc/ perreHue 3a1a9)
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KUHETUYECKAs JHEPrus, MEXAHUYECKasl DHEPrus,
paboTa CHIbI, IEHTPOCTPEMHUTEILHOE YCKOPEHHUE, Chla
TSOKECTH, CUJIa YIPYTOCTH, CUJa TPEHHUS, MOIIHOCTb,
SHEPrusi B3aUMOJEHCTBUS Tena ¢ 3emiiéid BOMM3U e
MOBEPXHOCTH,  DHEPrus  YHOpyron  aedopmamuu
MPY>KWHBI,  KOJIMYECTBO  TEIUIOTHI,  aOCOJIIOTHAs
TeMmmeparypa Tena, paboTa B TEPMOJIUHAMUKE,
BHYTPEHHSSI DHEPIUS UJICAUTHHOTO OJJTHOATOMHOTO rasa,
paboTa HJEAIBHOTO Tra3a, OTHOCHUTENIbHAS BJIAKHOCTH
Bo3ayxa, KIIJI waeanbHOro TEIIOBOTO JBUTATES;
BJIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD 3JIEKTPUUYECKOTO
M0JIA, HANPSHKEHHOCTh MOJISI TOYEYHOTO 3apsjia WiId
3apsUKEHHOTO IIapa B BaKyyM€ W B JUDJICKTPHUKE,
MOTCHIMA 3JIEKTPOCTATHYECKOrO II0JIA, PAa3HOCTh
MOTECHIMAJIOB, JJICKTPOABIKYILASI CHJIA, CHJIA TOKa,
HANpPsKEHUE, MOITHOCTh TOKA, JJICKTPUUYECKast EMKOCTh
IJIOCKOTO KOHJEHCATOpa, COINPOTUBIICHUE Yy4acCTKa
HEeNM C TMOCJIEIOBATEIbHBIM W IMapauieIbHBIM
COCIMHEHUEM PE3UCTOPOB, DHEPIrUsA IJICKTPUUECKOTO
MOJIs1 KOHAEHCATOPA;

OOBSACHATh OCOOEHHOCTH MNPOTEKAHUsSI (PU3HUUECKUX
ABJICHUM:  MEXaHWYECKOE  JIBJKEHHE,  TEIUIOBOE
JIBI)KEHUE YacCTHUIl BEILECTBA, TEIUIOBOE DPABHOBECHE,
OpOyHOBCKOE JBWXKEHUE, au(dy3us, HUCHapeHue,

KHIICHHUC n KOoHAOCH Caus:A, IIJTaBJICHUC u
KpucTtauin3anusa, HaIllPaBJICHHOCTb TCINIONCPCAaYin,
QJICKTpHU3alIHA TCII, O9KBHIIOTCHIOUAJIIbBHOCTD

IMOBCPXHOCTH 3aAPAKCHHOI'O IIPOBOIHUKA,

Tekymas oneHka
(ycTHBIA\MTHCEMEHHBIN
orpoc/ perieHue 3a1a4)

MIPOBOAUTH  MCCJIEAOBAaHUWE  3aBUCHUMOCTH  OJHOM
(u3HUECKON BEJMYMHBI OT JPYroil ¢ MCIOJIb30BAHUEM
MPSMBIX HW3MEPEHUN, IpU O3TOM KOHCTPYMPOBATh
YCTaHOBKY, (UKCUPOBAaTh pE3YJbTaThl IOTYyYCHHON
3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TPA(DUKOB C
y4€TOM aOCOJIOTHBIX IOTrPELIHOCTEN HU3MEpEeHuH,
JeNaTh BBIBOJIBI MO PE3YyJIbTaTaM UCCIEN0BAHNUS,

Tekymas oneHka
(ycTHBIA\MTUCEMEHHBIN
orpoc/ perieHue 3a1a4)

IMPOBOJAUTL KOCBCHHBIC HN3MEPCHUA (1)I/I3I/I‘I€CKI/IX
BCIIMYMH, IIpHU 3TOM BBI6I/IpaTB OINTHUMAaJIbLHBIN MCTOJ
HU3MCPCHHA, OLICHUBATDH a0COJIFOTHBIE Y OTHOCUTEILHBIE
IMOrp€IHOCTHU IPAMBIX U KOCBCHHBIX HSMGPCHHﬁ;

Tekymas oneHka
(ycTHBI\TMCEMEHHBIT
orpoc/ perreHue 3a1a9)
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MPOBOJINTh OMNBITBL MO MPOBEPKE MNPEAIOKECHHOU
TUIOTE3bl: IUIAHUPOBATh AKCIIEPUMEHT, COOUpaTh
AKCIEPUMEHTAIIBHYIO  YCTAaHOBKY,  aHaJU3UPOBaTh
MOJIyYEHHBIE pPE3yJIbTaThl U JENaTh BBIBOJ O CTaTyCe
MPEUTOKEHHON THUIIOTESBI;

Tekymas oueHka
(ycTHBIN\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

coOmroath mpaBuiaa 0€30MacHOr0  Tpylda IMpH
MPOBEJCHUN HCCIEOBAaHUM B paMKax Yy4eOHOTro
AKCIIEPUMEHTA, IpaKTUKyMa u y4eOHO-

UCCIICJIOBATEILCKOM W TPOCKTHOW JEATeIbHOCTH C
WCIIOJIb30BAHUEM  W3MEPHUTEIBHBIX  YCTPOWCTB |
71a00paTOPHOTO 00OPYAOBAHUS;

Tekymas oneHka
(ycTHBIN\THCEMEHHBIN
OTpOC/ pelIeHne 3a1a4)

pemaTth pacu€THBIC 3a7a4M C SBHO 3aJaHHON M HESIBHO
3a1aHHON  ()U3UYECKOW MOJICNIbI0: Ha OCHOBAaHHUH
aHajM3a YCJIOBHS OOOCHOBBIBATH BBHIOOD (HH3UUECKOM
MOJICIIH, OTBeyYaromnen TpeOOBaHUSIM 3aJ1auu,
MPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOPHUM MPU HCIOIH30BAHUHU
MaTEeMaTHYECKUX METOJIOB PEIICHUS 3a7a4, IPOBOJIUTH
pacuy€Thl HAa OCHOBAaHMM HMEIOIIMXCS  JIAaHHBIX,
aHaJM3UpPOBaTh  pE3yJbTaTbl W KOPPEKTUPOBATH
METO/IbI PEIICHUS C YUETOM MOTYUYCHHBIX PE3YJIHTATOB;

Tekymas oneHka
(ycTHBIA\TMCEMEHHBIN
OIpOC/ pEeIICHUE 3a1a4)

peuiatb KaueCTBECHHBIE 3a/1a4H, TpeOyroiue
IIPUMEHEHHUSI 3HAHUM U3 Pa3HbIX pPa3lelioB Kypca
bu3MKK, a TakKe WHTErpallid 3HAHUK W3 JAPYrux
IIPEAMETOB LMKJIA:
BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY pPAaCCyKICHUH C
OTNOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H

(dbu3uYeCKue ABICHUS,

CCTCCTBCHHO-HAYYHOI'O

Tekymas oneHka
(ycTHBIA\MTHCEMEHHBIN
orpoc/ perieHue 3a1a4)

UCIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHMUS
OCHOBHBIX  MPUHUUIOB  pabOThl  HU3MEPUTENIbHBIX
npuOopoB, TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX IIPOLIECCOB;

Tekymas oueHka
(ycTHBIH\THCEMEHHBIN
ompoc/ pereHue 3aaaq)

MPUBOJANTh  TPUMEPHl  BKJIaJa  POCCUMCKUX |
3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHE TMPOILIECCOB OKPYXKAIOIIETO MHpa, B

Pa3BUTHC TCXHUKHU U TCXHOHOFHﬁ;

Tekymas oeHka
(ycTHBIH\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

aHaJIM3UPOBATh U OLEHUBAThH MOCIEIACTBUS OBITOBON U
MPOU3BOACTBEHHOMN JIESITSIIbHOCTHU YyeJ0oBeKa,
CBSI3aHHOM C (PU3MYECKMMHM IPOIIECCAMH, C TO3WIIHHA

Tekymas oneHka
(ycTHBI\TMCEMEHHBIT
orpoc/ perreHue 3a1a9)
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OKOJIOTHYECKON  0e30macHOCTH, TPEACTaBICHUHA O

pallMOHAJILHOM  MPUPOJONOIB30BAHUM, A  TaKKe

Pa3yMHOM HCIOJb30BaHUU JIOCTHKEHHM HAyKH U

TE€XHOJIOTUI TUTSL JAJIbHEUIIIETO pa3BUTHS

YeJIOBEYSCKOro 00IIecTBa;

OPUMCHATh  Pa3JIMYHBIC cocoObl  paboTBl € Texymiast oueHka

undopmanmeii  (GuU3MUECKOTO  comepkammus ¢ | (YCTHPIH\IMCHMEHHBI
orpoc/ perieHue 3a1a4)

UCIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX

TEXHOJIOTUH, TMPU ITOM HCIOJIb30BaTh COBPEMEHHBIC
nH)OpPMAITMOHHBIC  TEXHOJOTWM  JUIA  TIOWCKAa,
nepepabOTKM U MPEAbSIBICHUS YYE€OHONW W HAy4yHO-
MONyJISIpHOW  WMH(OpMaLMK, CTPYKTYPUPOBAHUA U
UHTEpHpeTanud  uH(OpMaInuu, TMOJyYeHHOH U3
PA3JIMYHBIX WCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh
noiryyaemMyro  MHQOpPMAlMIO W OLIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIIUK;

NPOSBJISITH  OPTaHU3AIMOHHBIE U  TO3HABaTEIbHBIC
YMEHHUSI CaMOCTOSITEIbBHOTO TMPUOOPETEHUsS HOBBIX
3HAHUW B TMPOIECCE BBHIMOJIHEHUS TMPOEKTHBIX U
y4eOHO-UCCIIeI0BAaTEIbCKUX PadoT;

Tekyias oueHka
(ycTHBIH\THCbMEHHBIN
ompoc/ perieHue 3aaaq)

paboTaTh B TpyNmne C MCHOJHEHUEM Pa3IUYHBIX
COIMAJIBHBIX POJIEH, IJIAHUPOBATh PabOTy TPYIIIIHI,
pallMOHANIBHO  paCHpelensaTb  JAESITEIbHOCTh B
HECTAHJAPTHBIX CHUTyallusAX, aJeKBAaTHO OIICHUBATh
BKJIaJ] KaXXJIOrO0 W3 YYaCTHUKOB TPYIIBI B pPEIICHUE
paccMaTpuBaeMou MPoOJIEMBbI;

Tekymas oneHka
(ycTHBIA\MTHCEMEHHBIN
orpoc/ perreHue 3a1a4)

IPOSIBIIATE MOTHBALHIO K Oyayei TekyImas oleHKa

poQeCcCHOHATBHON IEATETbHOCTH mo | (YCTHEI\IHCEMEHHBIH
onpoc/ peneHue 3a1a4)

CIEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.

IOHUMAaTh  pOJb  (GU3UKM B  DKOHOMHYECKOHM, Tekymias oleHKa

TEXHOJIOTHUECKOH, OKOJNOTHUECKOH, COIManbHON p | (YCTHPIHIMCHMEHHEIH

ATHYECKON cdepax NeATeIbHOCTH 4YEJIOBEKa, POib U
MecTO (PU3MKM B COBPEMEHHOW HAyYHOW KapTHHE
MUpa, 3HAaUEHHE OMUCATENbHON, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENLHON W  MPOTHOCTHUYECKOW  (yHKIMIA
(¢u3nuecKoil TEOpUM — MEXAHUKH, MOJIEKYJISPHOU
(GU3HKK U TEPMOJUHAMUKH, POJIb (PU3UYECKON TEOopUn
B (OpPMHUpPOBAHWUU TMPEACTABICHUN O (HUIUIECKOU

orpoc/ perreHue 3a1a9)
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KapTUHE MUPA;

11 kaace

Cnoco0 oneHku

NOHUMAaTh  poJib  (PU3MKKM B  SKOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COIMAIbHOM W AITHYECKOH cdepax
JESITEIbHOCTH YeJIOBeKa, POjb W MecTO (U3UKU B
COBPEMEHHOW HAYyYHOM KApTHHE MHpPA, POJIb
aACTPOHOMMH B MPAKTUYECKOUN JEATEIBHOCTH YEJIOBEKA
U JAIbHEHIIEM HAy4YHO-TEXHHUYECKOM PAa3BUTHH,

3HAQYEHUE  ONMUCATENIbHOW,  CHCTEMAaTHU3UPYIOLIEH,
OOBSICHUTENIbHOM ¥  MPOTHOCTHYECKON  (PYHKIIHIA
duznyeckoit TEOPUHU - JIEKTPOANHAMHUKY,

CHELMAIbHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib ¢uznueckoil Teopur B GHOpPMHUPOBAHUU
MPEACTABICHUN O (PU3NYECKOM KapTHHE MHpA, MECTO
¢u3nueckol  KapTUHBI MHpa B OOmIEM  pAAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTaBICHUIM
0 NPUPOJIE;

Tekyias oeHka
(ycTHBI\THCbMEHHBIN
ompoc/ perieHue 3aaadq)

pa3inyath  yCJIOBUSL ~ NPUMEHHUMOCTH  MOJENEH
(pU3HUECKUX TEN U MPOILECCOB (SBJICHUI): OJHOPOAHOE
ANEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE MOJH,
rapMOHUYECKHE KoJieOaHusl, MaTeMaTUYECKUl
MasiITHUK, WJCAIBHBIM  NPYXUHHBIA  MAasITHHK,
rapMOHUYECKHE BOJHBI, HIACAIBHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJNEW aroma, aTOMHOIO
A/lpa 1 KBAaHTOBOW MOJIEIHN CBETA;

Tekymas oueHka
(ycTHBIH\THCbMEHHBIN
orpoc/ perieHue 3aaaq)

pa3nuyaTh YCIOBUS (rpaHulIbl, 00J1acTH)
NPUMEHUMOCTH  (PU3WYECKUX 3aKOHOB, TMOHHUMATH
BCceoOmMii xapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTPaHUYCHHOCThH MCITOTH30BAHUS YACTHBIX 3aKOHOB;

Tekymas oneHka
(ycTHBIA\MTHCEMEHHBIN
orpoc/ perieHue 3a1a4)

aHaJM3UPOBaTh M  OOBSACHITH DJIEKTPOMArHUTHBIC
MpOIECChl W SBJICHUS, HUCMOJB3Ys  OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI  DJIEKTPOJAMHAMHUKH U
CIICIIMAJIbHOM  TEOPHMU  OTHOCUTEJIBHOCTH  (3aKOH
COXpAaHEHMS JJICKTPUUYECKOTo 3apsja, cuia Awmrepa,
cuna JlopeHna, 3aKOH 3JIEKTPOMarHUTHOW WHIYKIIUH,
npaBwio Jlenma, cBs3p OJIC caMOMHAYKIIMKM B
DJIEMEHTE  AJIEKTPUYECKOM IEemu CO  CKOPOCTHIO
M3MEHEHHSI CHJIbI TOKa, TOCTYJAThl CHeUaIbHON
TEOPUU OTHOCUTEIILHOCTH DUHIITEIHA);

Tekymas oneHka
(ycTHBIA\MTUCEMEHHBIN
orpoc/ perieHue 3a1a4)
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aHAJTM3UPOBATh M OOBSICHATH KBAHTOBBLIC MPOIECCHI H
SIBJICHHSI, WCTIONB3YS TOJOKEHUS KBAHTOBOW (DH3HWKHU
(ypaBHeHue DitHiTeitHa 111 poTodPdexTa, MepBoIi U
BTOpO mocTynaTel bopa, TpPUHIUI COOTHOIICHHUSI

Tekymas oueHka
(ycTHBIN\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

HEOIPENEIEHHOCTEN ['eit3enOepra, 3aKOHBI

COXpAaHEHMS 3apsiA0OBOTO M MAacCOBOIO YHCENI W

SHEPIUU B SICPHBIX PEAKIUAX, 3aKOH PATHOAKTHBHOT O

pacriajna);

e ONWUCHIBaTh (U3NYECKUE TPOLECCHl U  SBJICHUS, Tekymiast oneHka

UCIIONIB3YS BEJIMYUHBI: HanpskEHHOCTp | (YCTHPI\IMCHMEHHBII
OMpoc/ pelIeHne 3a1a4)

AIEKTPUYECKOTO T0JI4, MOTEHIINAI

QJICKTPOCTATUYCCKOI'O II0JIA, PAa3HOCTb ITOTCHIMAJIOB,
QJICKTPOABUIKYIIAA CUJId, HHAYKIHWA MAaIr'HUTHOTO I1IOJIA,
MarHUTHBIN IIOTOK, CHJIAa AMHCpa, HMHAYKTHUBHOCTD,
QJIICKTPOABMIKYIIAss CHJIa CaAMOMHAYKOWH, OHCPIUA
MardmMTHOI'O I1OJIA IIPpOBOJIHHKA C TOKOM,
pGJBITI/IBI/ICTCKI/Iﬁ HMIIYJIBC, IIOJIHAA DHCPIUA, SHCPIUA
ITOKOs1 CBO60,Z[HOﬁ 4aCcTUuObI, OSHCPIUA H HMIIYJIBC
(bOTOHa, MACCOBOC YHCJIO U 3apiAld sapa, SHCPIusa CBA3U
AApa;

OOBSACHATh OCOOEHHOCTH MNPOTEKAaHUsSI (PU3HUECKUX

SIBJICHUI: 3JIEKTPOMArHUTHAast UHAYKLINSA,
CaMOUHJIYKIIUS, PE30HAHC, WHTep(epeHuss BOJH,
IUQpakus,  OUCHEpCHus,  IOJHOE  BHYTpPEHHEe
OTPAKEHHUE, (boTO3NEKTpUYECKUA ekt
(boTorddexrt), anbda- u O6era-pacnansl saep, raMmma-
U3Ty4YeHHE aaep, duznyeckue MPUHLIUIIBI

CIICKTPAJIBHOI'O aHaJIM3a U pa6OTI>I Ja3cpa,

Tekymas oneHka
(ycTHBIA\MTUCEMEHHBIN
orpoc/ perieHue 3a1a4)

OTIpeeNATh HANIPABJICHUE UHIYKIIMA MAarHUTHOTO TTOJIS
MIPOBOJAHUKA C TOKOM, CHJIbI AMniepa u cuiibl JlopeHia;

Tekymas oueHka
(ycTHBIH\THCbMEHHBIN
ompoc/ pereHune 3aaaq)

e CTpOUTH HU300paXEHHE, CO3/1aBaeMOE€  TUIOCKUM Texymiast oneHka
3epKalioM, TOHKOH JIMH30H, M pACCUMTBIBATH ero | (YCTHBIH\IMCHMeHHBIl
orpoc/ perreHue 3a1a9)
XapaKTePUCTHUKU;
e IIPUMCHATH OCHOBOIIOJIATAOIIUE ACTPOHOMHYECCKHE Texymas oueHka

NOHSTHS, TEOPUU U 3aKOHBI JIsl aHAIM3a U O0BSICHEHUS
(¢u3HUecKUX MPOLECCOB, MPOUCXOIANIUMX B 3BE31aX, B
3BE3NHBIX CHUCTEMAX, B MEXIAIAKTUYECKOU Cpexe;
IBWOKEHHUsST HEOECHBIX Tell, OHBOJIOLUU 3BE3N W

(ycTHBIHN\THCEMEHHBIN
OTpoc/ pelIeHre 3aaa4)
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Bcenennoi;

MIPOBOJIUTH MCCIIEIOBAHNUE 3aBUCHUMOCTEH (DU3UIECKUX
BEJIMYMH C MCIOJIH30BAHUEM MPAMBIX U3MEPEHUMN, TIPU
ATOM  KOHCTPYHUpOBaTh YCTaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX
BEJIMYUH B BUJE TpapUKOB C Y4E€TOM aOCOIIOTHBIX

Tekymas oneHka
(YyCTHBIN\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

MOTPENIHOCTEN  HM3MEPEHUW, JE€JIaTh BBIBOABI 10
pe3yJibTaTaM UCCIIEI0BaHuUS;
IPOBOJWTh  KOCBEHHBIC H3MEpeHUs  (DU3NUECKUX Texymas oueHnka

BCJIIMYUH, IIPpU 5TOM BBI6I/IpaTI) OITHMAJIbHBIN MCTOJ
HU3MCPCHH:, OICHUBATD a0COJIIOTHBIEC U OTHOCHUTEILHBIC
IMOTPCITHOCTH IIPAMBIX 1 KOCBCHHBIX I/ISMepCHI/Iﬁ;

(ycTHBI\THCbMEHHBIN
orpoc/ perieHue 3aaaq)

IPOBOAUTL OIIBITBI TIO TIPOBEPKE MNPEIII0KEHHON
TUIOTE3bl: IUIAHUPOBATH  JKCIIEPUMEHT, CcOOUpaTh
JKCIIEPUMEHTAIIBHYIO  YCTaHOBKY,  aHaJIU3UpPOBATh
ITOJIyYEHHBIE PE3yJIbTaThl U JE€JaTh BBIBOJ O CTaTyCe
MIPEI0KEHHOW TUIIOTE3BI;

Tekymas oneHka
(ycTHBIA\TMCEMEHHBIT
onpoc/ penieHue 3a1a4)

OIKCHIBATH METO/IBI HOJTyYEHUS Hay4YHBIX Tekymas oneHKa
ACTPOHOMMYECKUX 3HAHUIA; (yeTHbIA\THCEMEHHELH
orpoc/ perieHue 3a1a4)
coOrogaTh TmpaBWiIa  O€30MacHOro  TpyAa IpH Teky1mas oleHKa
NPOBEJICHNN HCCIENOBAHHA B  pamkax ydueGHoro | (YCTHPIH\IHCHMEHHBII
onpoc/ penieHue 3a1a4)
SKCIIEPUMEHTA, IPaKTHKyMa u y4eOHO-

WCCJIEIOBATEIIbCKOM W MPOEKTHOU JIEATECIBHOCTH C
WCIIOJIb30BAHUEM  H3MEPUTEIBHBIX  YCTPOWCTB |
1abopaTOpHOTO 00OPYIOBAHUS;

permaTh pacuéTHBIC 3a7]a4M ¢ SBHO 3aJaHHOW W HESBHO
3alaHHON  (U3UYECKOW MOJIeNIbI0: Ha OCHOBAHUU
aHajM3a YyCJIOBHsS BbIOMpaTh (PU3WYECKUE MOJIEIH,
OTBEYAIONIME TPEOOBaHUSM  3aJayd, MPUMEHSThH
dbopMybl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJaThl
duzrIecKux TEeOpUi pu UCIIOJIb30BAaHUH
MaTEMaTHYECKUX METOJIOB PEIICHUS 3a1a4, MPOBOINTH
pacyéThl HAa OCHOBAaHMM WMEIOIIMXCSA JaHHBIX,
aHAIM3UPOBATh  PE3yNbTaThl HM  KOPPEKTUPOBATH
METOJIBI PEIICHUS ¢ YIETOM MOTYICHHBIX PE3yJIbTaTOB;

Tekymas oneHka
(ycTHBIA\MTUCEMEHHBIN
ompoc/ pelieHne 3aaa4)

pemarb KaueCTBEHHbIE 3a/auu, TpeOyroiue
OpUMEHEHUs 3HaHWM U3 pas3HbIX pas3feNoB Kypca
¢u3NKK, a TakXKe WHTErpalid 3HAHWUK W3 APYTrHX

Tekymas oneHka
(ycTHBI\TMCEMEHHBIT
orpoc/ perreHue 3a1a9)
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MPEIMETOB €CTECTBEHHO-HAYYHOI'O LAKJIA:
BBICTPAMBaTh JIOTUYECKYIO LEMOYKY PACCYXICHUU C
ONIOPOM HA W3YyYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nueckue sIBICHUS;

HCIIOJIB30BATh TCOPCTUYCCKUC 3HAHUA IJIA 00BICHECHUS

Tekyias oeHka
(ycTHBI\THCbMEHHBIN

OCHOBHBIX  TPHUHIIUIIOB  pabOTBl  HM3MEPHUTEIBHBIX
. orpoc/ perreHue 3a1aq)
puOOpPOB, TEXHUYECKUX YCTPOUCTB u
TE€XHOJIOTUYECKUX MPOLIECCOB;
OPUBOAUTh  NOPHUMEPBI  BKJIANAa  POCCHICKHX H Texymiast oneHka

3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
OOBSCHEHHE TMPOILECCOB OKPYXKAIOUIEr0 MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

(ycTHBI\THCbMEHHBIN
orpoc/ perieHue 3aaaq)

aHAITM3UPOBATh M OIICHUBATH TOCIICICTBHS OBITOBON U
HPOU3BOJICTBEHHOM IeSITeTbHOCTH 4eJIoBeKa,
CBSI3aHHOW C (DM3MYECKUMH MpPOIECCaMU, C TO3UIUI
IKOJIOTHYECKO  0Ee30MmacHOCTH, TPEACTaBICHUHA O

Tekymas oneHka
(ycTHBIA\TMCEMEHHBIT
onpoc/ penieHue 3a1a4)

PalMOHAILHOM  IPMPOAONOJNLE30BAHMU, a4  TaKkKe

pasyMHOM HCIOJIL30BAHUU JOCTIDKEHMH HAyKH M

TEXHOJIOTHI 1S JabHENIIEro pa3BuTUs

YEeJI0BEYECKOr0 OOIIECTBA,;

IPUMEHATh  PA3IMYHBIE  CIHOCOOBI  PaboOTBI € Tekymias OLEHKA

uapopManmeli  (QU3MYECKOrO  COAEpXKaHHMA  C (yoTHEIH\NHCEMEHHELH
orpoc/ perieHue 3a1a4)

MCIOJIb30BAHUEM  COBPEMEHHBIX  HMH(DOPMALMOHHBIX

TE€XHOJIOTUH, TPH 3TOM MCIOJIb30BATh COBPEMEHHBIE
UH(OPMAITMOHHBIE  TEXHOJOTHMM Il TIOWCKa,
nepepabOTKM U MPEAbSIBICHUS Y4eOHONW W HAy4yHO-
MONyJISIpHOW ~ WMH(OpMaIMK, CTPYKTYPUPOBAHUS U
UHTEpHpeTanu  uHOpMaIuu, TMOJYyYeHHOHW U3
Pa3JIMYHBIX WCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATh
noiryyaemMyro  MHGOpMalMil0 U OLIEHMBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHUMH,
TaK ¥ Ha OCHOBE aHaJiM3a UCTOYHHKA UH(POpMAITUH;

MpOSABJIATH OPraHU3allMOHHBIE W  IIO3HABATEJIbHBIC
YMEHHUS CaMOCTOSITEIBHOTO TPHUOOPETCHUS] HOBBIX
3HAaHMI B TMPOLECCE BBINOJHEHUA TMPOCKTHBIX U

y4eOHO-UCCIIeI0BATEIbCKUX PadOT;

Tekymas oeHka
(ycTHBIH\THCEMEHHBIN
orpoc/ perieHue 3a1a4)

paboTaTh B TpyNmne C MCHOJHECHUEM Pa3IMYHBIX
COIMAJIBHBIX POJIEH, IJIAHUPOBATh PabOTy TPYIIIIHI,

palrOHAJIbHO pacnpcaciiTb ACATCIIBHOCTD B

Tekymas oneHka
(ycTHBI\TMCEMEHHBIT
orpoc/ perreHue 3aaa4)
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HECTAHJAPTHBIX CHUTyallusX, aJeKBAaTHO OIICHUBATh
BKJIaJ] KaXXJIOTO W3 YYaCTHUKOB TPYIIBI B pPEIICHUE
paccMaTpuBaeMoi MpoOJIeMbl;

e TIPOSIBJIATH MOTHBALIUIO K Oymymiei Texymas onenka

npo¢ecCUOHATBFHON JESITEIIBHOCTH o
CHEIUATBLHOCTIM (PU3UKO-TEXHUYIECKOTO TTPOQIIIS.

2. TpeGoBaHusi K BBICTABJIEHHMI) OTMETOK 3a IPOMEKYTOYHYIO
aTTrecTanuio

ITpomexyTouHass arrectanus Mo yuyeOHOMY IpeIMEeTy IpPOBOAMUTCA 32
TpUMeCTp U yueOHbIi roa. B coorBerctBum ¢ Ycrasom IO npu npoBeneHun
MIPOMEKYTOUHOM aTTeCTallui OOYYalOIMXCSl MO UTOraM TPUMECTpa U 3a TOJ
MpUMEHseTCA NATHOAUIbHAS CUCTEMA OLICHUBAHUS B BUJIE OTMETKHU.

OtmeTka 3a TpuMecTp OOYYAIOIMIMMCSl BBICTABJISETCS Ha OCHOBE
pEe3yNbTaTOB TEKYIIEr0 KOHTPOJIA ycneBaemMocTd. OLIEHKa BBICTABISETCA MpU
Hamuuun 3-X U 0ojiee TEKYyIIUX OTMETOK 3a COOTBETCTBYIOIIMNA MEPUOI.
OOyuaromuecs, IponycTUBIIME 0e3 yBakuTenbHOU npuuuHbl 50 % yueOHOro
BPEMEHHM, HE aTTECTYIOTCA IO UTOraM TpumecTpa. Bompoc o0 ux arrecranuu
periaercs B paboueM Nopsiake.

[Tpu mpomycke oOydaromuMcs MO YBaXHUTENIbHON npuunHe Ooinee 50%
y4eOHOr0 BpEMEHHU, OTBOJAMMOIO Ha M3y4yeHUE YYEOHOro mpeaMmera, IMpU
OTCYTCTBUHM MHUHUMAJIBHOTO KOJIMYECTBA OTMETOK ISl aTTECTALMU 32 TPUMECTP
0Oy4Jaromuiicss He aTTeCTyeTCS.

OOyyaroiuiics, HeaTTeCTOBAHHBIN MO yBAaXUTEJIbHOW MPUYHMHE, HMEET
MpaBO OTYMTATHCS TMENarory IO Y4YeOHOMY MpeaMeTy 3a MpPOMYyIIEHHbBIN
Marepual BO BHEYPOUHOE BPEMS U MPONTH aTTECTALIUIO 32 TPUMECTP.

[Ipy BbICTAaBIIEHWHM OTMETKH IO YYE€OHOMY MpEeaMETy 3a y4eOHbId roj
ClIelyeT Y4YWUTHIBaThb OTMETKM 3a TpuMecTpbl. OTMeTKa 3a y4eOHBId TOf
BBICTABJISIETCS KaK OKPYIJIEHHOE /0 LEJOro 4YMciia cpeAaHee apupMeTHYecKoe
YETBEPTHBIX OTMETOK.
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3. I'papuk KOHTPOJIBLHBIX MEPONPHUATHIA.

10kmaacce

11lknace

2 HeaeJs

3 negeas

4 aenens

S nenensn

6 Hexeasn

7 Hemeas

8 nemeasn

9 Heme s

11 Hemenst

12 venenst

13 Hepeas

14 nenens

15 Henpeas

16 Henpeas

17 Henens

18 Hemenst

20 Hemgensn

21 "eneuas

22 Henead

23 Hemeas

24 Heneas

25 Henens

26 uenesas

27 uenesas

28 "eness

29 Henens

30 Heneas

32 Heneas

33 weneuasn

34 uenesasn

35 weneasn

36 Hemean

37 Heneasn

38 Hemenn

39 uwenesasn
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