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HOACHUTEJIbHAS 3AIITMCKA

[IporpamMa 10 ¢Qu3uke Ha ypoOBHE CpeaHero ooOImero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHHM W TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarelbHON MporpaMmbl, npenacraBieHHsix B GI'OC COO, a
Takxke ¢ yu€rom (enepanbHoi pabodeil mporpammbl Bocniutanus U Konuenmuu
npenojaBaHus yueOHoro npeamera «dPusznka» B 00pa3oBaTEIbHBIX OpraHU3aIUsiIX
Poccuiickoit ~ denepanmu,  peaqu3ylOIMMUX  OCHOBHBIE  0Opa3oBaTelIbHBIC
MPOTrpaMMBI.

[Iporpamma no usuke onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEpKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEILHOCTh U3YUEHUSI TEM U Pa3/eioB
y4eOHOro MmpeaMera ¢ Y4ETOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3EH,
JOTUKK y4yeOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromuxcs.
[IporpaMmma mno ¢u3uke Aa€T MpeNCTaBICHUE O LENAX, COAEPKaHHM, OOIleH
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHUS U Pa3BUTHUS OOydYaIOUIUXCS CpECTBaAMU
yueOHoro npeameta «duznka» Ha yriayOIEHHOM YPOBHE.

N3yuenne kypca (u3uMKM YriiyOJIEHHOIO YpPOBHS MO3BOJSIET pPeain30BaTh
3aiaud npodecCuoHaIbHOM OpUEHTAI[MU, HAMPABICHO HAa CO3JaHUE YCIOBUW s
MPOSIBJICHUSI CBOMX HMHTEJUICKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN KaXIbIM
oOyyJaromuMmcsi, KOTOpble HEOOXOAMMBI JJIsI TPOJOJKEHUS O00pa3oBaHUS B
opraHuzaiusix npodecCHoOHAILHOTO 00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBHOCTSM.

B nporpammMe mno (¢uzuke ONpenensroTCs IUIAHUPYEMble pe3yJbTaThl
OCBOEHUS Kypca (U3UKHU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus | TUYHOCTHBIE,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yriayonéHHom — ypoBHe).  HayuHo-
METOJI0JIOTUYECKOM OCHOBOM it pa3pabOTKu TpeOOBaHUW K JIMYHOCTHBIM,
METaNnpeMETHbIM U MPEJIMETHBIM pe3yJbTaTaM OOYYalolUXCsi, OCBOMBIIUX
nmporpamMmy 10 (HU3UKE Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHWS Ha
YTIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOJXO/T.

[Iporpamma no ¢u3uKe BKIIOYACT:

IJIAaHUPYEMbIE PE3yJbTaThl OCBOCHHS Kypca (PU3UKKM Ha YrIyOJIEHHOM
YpOBHE, B TOM YKCJIE€ MPEIMETHBIE PE3YIbTAThI MO roaM 00yUYeHus;

coJiepKaHue yuyeOHoro npeamera «DPu3nka» no rogaM 00ydeHus.

[IporpaMmma 1o Qu3nke uMEET NPUMEPHBIN XapakTep M MOXKET ObITh
WCIIO0Ib30BaHA YUYUTEISIMU (PU3HUKHU JUIsl COCTaBICHUS CBOMX PA0OUUX MPOTrpaMM.

[IporpamMma no ¢gu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUHUTENEH U
MPEAOCTABISIET BO3MOXKHOCTH JUIsl  pealiM3alldd  Pa3IMYHBIX METOJAMYECKUX
MOAXOJOB K MpernojiaBaHui0 (U3UKH Ha YIrIyOJIEHHOM YpPOBHE IPHU YCIOBUU
COXpaHEHHUsI 00s3aTEIBHON YacTH CoJiepKaHus Kypca.



dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPUPOIbI, BBICTYyMAas B
KadecTBe y4eOHOTo MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUM 00 okpyxkaromeM mupe. [IkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIINIA
JUISl €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB U SBJICHUW, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
dbusnueckort reorpadueit u actpoHoMmueir. Mcmonb3oBaHME M AKTUBHOE
NpuUMeHeHHe (U3MYECKUX 3HAHUN OMNpeNesuiio XapakTep W OypHOE pa3BHUTHE
Pa3HOOOpPA3HbIX TEXHOJOTUUA B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEpHUANIOB C 3aJaHHBIMHU cBoiicTBamu. M3yudeHue
(U3UKM BHOCUT OCHOBHOM BKJIaJl B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oOyuaromierocs, B (opMUpOBaHHE YMEHHI MPUMEHATh HAy4HbIN
METO/] MO3HAHUS MPU BBHIMOJIHEHUN UMH Y4E€OHBIX UCCIIEIOBAHUIM.

B ocHOBY kypca ¢pu3uku Ha ypoBHE CpeIHETO 00I1ero 00pa3oBaHMs MOJI0KEH
pAI uael, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 TOCTPOCHUS .

Hoea uenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISETCS JIOTUYECKHU
3aBEpUIEHHBIM, OH COACPKUT MaTepual U3 BCeX pa3feiaoB (U3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3UKH.

Hoea zenmepanuzayuu. B cOOTBETCTBUM C HEMl MaTepuall Kypca (PU3HKHU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. Bemymum B Kypce sBIisieTcs
dbopMupoBaHue MPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaT€pHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus Tpeanosiara€T MCHOJIb30BAHUE
FYMaHUTApHOTO MNOTeHIMana (U3MYECKOW HAayKH, OCMBICICHHE CBSI3U Pa3BUTHUSA
¢u3uk ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U YKOJIOTUYECKUMU ITPOOJIEMaMHU.

Hoea npuknaonoit nanpasinennocmu. Kypc dusuku yrnmyOon€HHOro ypoBHs
MPEANoJiaraeT 3HAKOMCTBO C IIMUPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTHMUYECKUX
MPUJIOKEHUM W3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTCs Ha
YpOBHE OOIIMUX MPEJACTABICHUM U COBPEMEHHbIC TEXHUYECKHE YCTPOWCTBA, W
TEXHOJIOTHU.

Hoea Ikonozuzayuu peanusyerTcs IMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJICpXKaHUsI, TMOCBSUIEHHBIX JKOJOTMYECKUM IMpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE€ CBSI3aHBI C Pa3BUTUEM TEXHUKH U TEXHOJIOTHH, a TakkKe OOCYXKICHUS
po0JieM palMOHAIBLHOTO MPUPOJIONOJIB30BAHUS U HKOJIOTUYECKONU 0€30MaCHOCTH .

OcBoeHue cojiepKaHusi MPOrpamMMbl 1Mo (GU3UKE JOJKHO ObITh OCTPOCHO Ha
MPUHIUIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxoAa. [ns pusuku peanuzanus 3TUX
MPUHIUIIOB 0A3UPYETCsl HA UCIIOJIb30BAHUU CAMOCTOATEIBHOTO HKCIEPUMEHTA KaK
MOCTOSIHHO JeicTByromero (akropa ydebHoro mporecca. st yriayOn€HHOro
YpPOBHSI — 3TO CHUCTEMa CaMOCTOSITEIbHOIO YYEHUYECKOrOo SKCIEPUMEHTA,
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BKJIIOYAIOIIETO (PPOHTANbHBIE YYEHHYECKHWE OMNBITHI MNpU H3YYEHUH HOBOTO
Marepuana, JabopaTopHbie padoThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOXKHBI
nBa crmocoba peanu3anuu (PU3NUECKOro MpakTUKyma. B mepBoMm ciydae
MpaKTUKyM npoBoautcs oo B konme 10 m 11 xmaccos, mmbo mocie mepBoro u
BTOPOr0 MOJYrOAMN B KaXIOM M3 3THUX KiaccoB. Brtopoit cmoco6 — 3T0
UHTErpanusi padoT MNpakTHUKymMa B CHUCTEMY JIaDOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJIATCS B Tporiecce m3ydeHus pasnena (temsr). [Ipm sToM mox paboramu
MpPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOJIUTCS
110 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BHa 0€3 MOIIaroBoil HHCTPYKITUH .

B mporpamme 1o ¢u3MKe cUCTeMa YYEHHYECKOr0 SKCIEpPUMEHTa,
nabopaToOpHBIX pabOT M MPAKTUKyMa MpEJCTaBlieHa €AUHBIM TNepeyHeM. Brioop
TEMATUKU I 3TUX BUJOB YYCHUYECKUX MPAKTHUYECKUX PAOOT OCYIIECTBIAETCS
y4aCTHUKAMHU 00pa30BaTeNbHOIO MPOIecca UCXOsl U3 OCOOEHHOCTEH MOYpPOYHOTO
IJIAHUPOBaHUS W OcCHalleHusi kaOunetra ¢usuku. I[lpu 3TOM oOecmeunBaeTcs
OBJIQJICHUE OOYYaIOIIMMUCSA YMEHUSIMU TMPOBOJAUTH TMpPSIMbIE M KOCBEHHBIC
U3MEPEHUS, HCCIEIOBAHUS 3aBUCUMOCTEN (DU3MYECKUX BEJIMYUH U TMOCTAHOBKY
OTBITOB IO TPOBEPKE MPEI0KEHHBIX TUIIOTE3.

Bonbiioe BHHMMaHUE YAENSIETCS PEIICHUI0 PACYETHBIX M KauyeCTBEHHBIX
3anad. [Ipu 3TOM Uit pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJlayu C SIBHO
3aIaHHOM M HESIBHO 3aJlaHHOM (PU3HMUeCKON MOENbIO, MO3BOJISIIOLIME TPUMEHSTh
M3YUYCHHbIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJIHOrO paszfena Kypca, Tak U
WHTETPUPYsl IPUMEHEHUE 3HAHUM U3 pa3HbIX pa3nenoB. [ KauecTBEHHBIX 3a7ay
MPUOPUTETOM SIBJISIIOTCS 3aJaHUsl Ha OOBACHEHUE/TIPEACKAa3aHUE MPOTEKAHUS
($U3UYEeCKUX SIBJICHUN M MPOILIECCOB B OKPY’KAIOWICH KU3HU, TPeOyIolIre BhIOOpa
(bu3nYecKoi MOAEH IJIs CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusimu DPI'OC COO k MarepuaisbHO-
TEXHUYECKOMY OO0ECHEUYEHUI0 y4yeOHOTo Mmpouecca Kypc (QU3NKU YriyOJIEHHOTO
YpOBHSI Ha YPOBHE CPEIHET0 O0IIEro 00pa3oBaHUs JOJKEH U3Y4aThCs B YCIOBUAX
npeAMETHOTO KaOuHeTa. B kaOuHeTe QU3MKKA AOMKHO OBITH HEOOXO0IUMOE
nabopaTtopHoe OOOpYyIOBaHME JJiS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMme IO
(U3UKEe YYEHHUECKUX OIBITOB, J1A0OpaTOpHBIX pabOT W pabdOT MpakTUKyMa, a
TaKXe JIEMOHCTPALIMOHHOE 000pyAOBaHUE.

JleMoHCTpalmonHoe 00opynoBaHue (QopMHpPYyeTCs B COOTBETCTBUU C
MNPUHIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEUHMBAET IOCTAHOBKY
MEPEUYUCIICHHBIX B MporpaMmMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpPAUUM ISt
UCCIEIOBAaHUSA  HW3y4YyaeMbIX SIBIGHUM U  TPOILIECCOB, AMIHUPUYECKUX U
(dyHAaMEHTabHBIX 32aKOHOB, UX TEXHUYECKUX MPUMEHEHUN.

JlabopatopHoe o00OpyAOBaHUE MJi YYEHUYECKUX MPAKTUYECKUX PadoT
dbopmupyetcsi B BUJE TEMaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCS B pacyeTe
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OIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcsi. TemaTHyeckue KOMIUIEKTHI
nabopaTopHOTO OOOPYAOBAaHMUS JIOJKHBI OBITH MOCTPOCHBI HAa KOMIIJIEKCHOM
WCIIOJIb30BAHUM AHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, a TaKKE KOMIIBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BUJIE HU(DPPOBBIX J1aAOOPATOPUIA.

OCHOBHBIMU LIENSAMH U3y4YeHUs (PU3UKHU B 00111eM 00pa30BaHUU SBIISIIOTCS .

dbopMupoBaHue UHTEpeca U CTpEMJICHHS OOyYalOlUXCA K HAy4dHOMY
M3YUYEHUIO TPUPOJBI, Pa3BUTHE MX HHTEIUVIEKTYaJlbHbIX H  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BUTUE MPEJCTABICHUI O HAy4YHOM METOJAE IMO3HaHUs U (popMUpOBaHUE
MCCIIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYKAIOUIUM SIBIICHUSIM ;

(dbopMupoBaHUE HAYUYHOT'O MUPOBO33PEHUSI KaK pe3ysibTaTa U3YUEHHUS OCHOB
CTpPOCHHUS MaTepUH U QyHIaMEHTAIbHBIX 3aKOHOB (PU3HKU;

dhopMHUpOBaHUE YMEHUM OOBSICHSTH SIBJCHUS C UCIOJIb30BaHUEM (DHU3UUECKUX
3HAHUM M HAyYHBIX I0KA3aTECIbCTB;

dbopmupoBaHue MpEeACTaBICHUNW O poiau (U3MKH [ Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MpeICTaBICHUN 0 BO3MOYKHBIX chepax Oynmyien
npoeCCUOHATBHON JEeATeNbHOCTH, CBA3aHHBIX C (PU3MKOM, MOATOTOBKAa K
nanbHeneMy oOy4eHHUIO B 3TOM HAMPABJICHUU.

JlocTikeHue 3TUX 1elied o0ecreuynBaeTcsl pelieHueM CIEayIoUuX 3a1a4d B
MpoIecce u3ydeHus Kypca pu3uku Ha ypOBHE CPETHETO 00IIIero o0pa3oBaHus .

npuoOpeTeHne CUCTEMbl 3HAHUI 00 O0mMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSIX, BKJIIOYAasi  MEXaHUKY, MOJIEKYJISIDHYIO  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHue YMEHUN NPUMEHSITh TEOPETUUECKUE 3HAHUS J1JI1 OOBSICHEHUS
(bu3nYeCKUX SABJICHUN B NPUPOAEC W ISl MPUHATHUS MPAKTUUECKUX DPEIICHUN B
MMOBCEIHEBHOM JKU3HU,

OCBOEHHE CIOCOOOB pEHIEHUs pa3IU4YHbIX 3a7a4 C SIBHO 3aJaHHOMU
¢u3uYecKod MOJEINbI0, 3a/lad, MOAPa3yMEBAIOIIMX CaMOCTOSITEILHOE CO3JdaHUE
¢uzmyeckod Mojenu, aJeKBaTHOM yCIOBUSM 3aJadyd, B TOM 4YHUCIE 3a/aad
WHXXEHEPHOTO XapaKTepa;

MOHUMaHWE (PU3NYECKUX OCHOB U TPHUHIMUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOUCTB ¥ TEXHOJOTHUECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPENY;

OBJIQJICHUE METOJaMHU CaMOCTOSITEJIbHOTO IUIAHUPOBAHHUS U TPOBEACHUS
(U3MYECKUX OKCIIEPUMEHTOB, aHaluM3a W MHTEpHpeTanuud HUHPOpMAIUH,
onpeJieNICHUs I0CTOBEPHOCTH MOJYyYeHHOT O PE3yIbTaTa;

CO3JIaHUE YCIIOBUU Uil Pa3BUTHSI YMEHHUM NPOEKTHO-HCCIIENOBATEIbCKOM,
TBOPYECKOM JESITEIbHOCTH;



pa3BHUTHE UHTEpEca K chepam MpoPecCHOHATHLHON ACSITEIEHOCTH, CBI3aHHOM
¢ hU3UKOIA.

B cootBerctBuun ¢ TpedoBanusimu DPI'OC COO yrnyOn€HHBIM ypOBEHb
u3ydeHus: ydeOHOro mpenMera «@Du3nka» Ha ypPOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcss OOYYaIOIIMMUCS, IUIAHUPYIOIIMMHU MPOJOTIKEHUE
0o0pa3zoBaHus MO CHEUUATBHOCTAM (PU3HKO-TEXHUYECKOTO MPODUIIs.

Ha m3ydenne ¢usnku (yriryOn€HHBIM YPOBEHb) Ha YPOBHE CPEIIHETO OOIIEro
obpazoBanus otBoautcs 340 yacos: B 10 kimacce — 170 yacos (5 yacoB B Heneno),
B 11 xnacce — 170 gacoB (5 yacoB B Hejiedio).

[Ipennaraemsiii B mporpamme 1o ¢GU3NKE TepedeHb Ja0OpaTOPHBIX W
MPAKTUYECKUX pPabOT SBISETCS PEKOMEHIOBAHHBIM, YYHUTEIh JETAeT BBIOOP
MPOBENCHUS JTA0OPATOPHBIX pabOT ¥ OMBITOB C YYETOM HMHIWBHIYATHHBIX
0COOEHHOCTEN 00yUYarOIINXCS.



COIEPKAHUE OBYUYEHMUSA
10 KIIACC

Pa3znen 1. Hayunslil MeTOX MO3HAHUS NPUPOBI.

®duznka — pyHIaMeHTallbHasl HayKa o pupoje. HaydHblil MeTO1 MO3HAHUS U
METO/Ibl HCCIIeIOBAHUS (PU3UUECKUX SIBJICHUIA.

OKCIEepUMEHT U Teopusl B Mpoliecce MOo3HaHus npuponabl. HabmiogeHue u
AKCHEPUMEHT B (DU3UKE.

CriocoObl  M3MepeHHsl (U3NYECKMX BEIUYMH (QHAJIOTOBBIE M IH(PPOBBIC
U3MEPHUTEIbHBIC IPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIC CHCTEMBI ).

[TorpemHocTd  wW3MepeHuit  ¢u3mueckux  BeiawuuH  (aOCONIOTHAs |
OTHOCHTEJIbHAS).

MopenupoBanrue (pU3MUESCKUX SBICHUN U MPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPAOE TENO, HUAcalbHasi >KUAKOCTh, WJICAJbHBIA ra3, TOYEUHBIH
3apsn). ['unoresa. @u3nyeckuii 3aKOH, TPAHMIIBI €r0 TPUMEHUMOCTH. Du3ndeckas
T€Opus.

Pons u Mecto Qusuku B HOPMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MHPA, B TPAKTUYECKOU NEATEIBHOCTH JHOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3MepeHne CWIbBl TOKAa W HANpsKEHUS B LENM MOCTOSHHOIO TOKAa IpHU
MOMOIIH aHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HakoMCTBO ¢ HHU(pPoBOMl naboparopuel no ¢usuke. [Ipumeps nzmMepenus
(U3UYECKUX BETUYUH MIPU TOMOIIH KOMIIBIOTEPHBIX JATUYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABmkKeHUE. OTHOCUTENBHOCTh MEXAaHMYECKOTO JBHKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3124l MEXAHUKU.

Pannyc-BekTOp MaTepUalbHOM TOYKH, €T0 MPOCKUUH HAa OCH CHUCTEMBI
KoopauHart. Tpaekropus.

[Tepemerienne, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOYKHM, UX TMPOCKUUH HA OCHU CUCTEMBbl KOOPIWHAT.
Ciio)eHne nepeMelieHn U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIUHENHOE JIBUKEHNE . 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MAaTEPUAIBHON TOUKU OT BPEMEHH U HX
rpad UK.



CBobOomHOE TajmeHue. YCKOpEeHHE CBOOOAHOTO majeHus. JIBWkKeHwe Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOPEHUS MaTepUAIIbHOW TOYKUA OT BPEMEHH U UX IpauKH.

KpuBonuneiiHoe  nBukeHue. JIBrokeHHE  MaTE€pUaTbHOM  TOYKM IO
OKPY>KHOCTU. YTJoBasi W JUHEHHas ckopocTh. llepuon m yactora oOparieHus.
LlerTpocTpemuTtensHoe (HOpMalibHOE), KacaTeiabHOe (TaHTCHIIUAIBHOE) U TOJHOE
YCKOPEHHUE MATEPUAIBHOW TOYKH.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: CIUAOMETD,
INBH)KECHUE CHApSJOB, LENHbIE, UIECTEpEHYATBIE W PEMEHHBIE IEpEeNayH,
CKOPOCTHBIE TU(DTHI.

Hemoncmpayuu.

Mogenb cHUCTEMBI OTCYETA, WILTFOCTPALMS KUHEMATUYECKUX XAPAKTEPUCTUK
JIBUKEHUS.

CnocoObl HcclieI0BaHUS ABUKEHUMN.

Nnnroctpanus npeaenbHOro nepexoia i i3MepeHue MIrHOBEHHOW CKOPOCTH .

[IpeobpazoBaHne NBUIKEHHI C HUCTIOJIb30BAHUEM MEXaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGntonenve nBukeHus Tellia, OPOIIEHHOIrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

HanpasneHnne ckopocTy npu IBUKEHUH IO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoi CKOPOCTH B PEAYKTOpPE.

CpaBHeHHME TyTEH, TPACKTOPHM, CKOPOCTEW NBUIKECHHS OJHOTO U TOTO K€
TeJIa B pPa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, NPAKMUKYM.

N3ydyeHne HEepaBHOMEPHOIO JBUKEHHS C LEIBIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

N3mepeHne yCKOpEeHHs NP NMPSIMOIMHENHOM PABHOYCKOPEHHOM JIBHKECHUU
10 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTA NTYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUYKEHUMU.

N3mepenne YCKOpPEHUS CBOOOJIHOTO aJICHUs (pexoMeHI0BaHO
UCTIOJIb30BaHKE IU(POBOH JTAOOpATOPUH ).

N3yueHue JBHKEHUS Tena, OpOUIEHHOro Tropu3oHTalIbHO. IIpoBepka
TUIIOTE3bl O NPSAMOW MPOMOPUUOHAIBHOM 3aBUCHUMOCTH MEXIY JalbHOCTHIO
MOJIETA U HAYAJIIbHOM CKOPOCTHIO TEIIA.

N3ydyenne ABWKEHUS Tela NO OKPYKHOCTH C IOCTOSHHOM MO MO0
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH MEpPUOAA OOpAIlIEHHS] KOHUYECKOIO0 MasTHUKA
OT €r0 MapameTPoB.



Tema 2. Jlunamuxa.

IlepBriii 3axkoH HproTona. MHepumanbHble cucTeMbl oTcuéra. [lpuHimn
otHocHuTeabHOCTH ['amwites. HewHeprimaibHble cUCTeMbl OoTcué€Ta (ompeaencHue,
IPUMEPHI).

Macca Tena. Cuna. [IpuHImMn cyneprno3uuuu Cuil.

Bropoii 3akoH HproTOHA 11711 MaTEpUaIbHOU TOYKH.

Tperuit 3akoH Hpr0TOHA 1711 MaTEpUATIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUSA. OKBUBAJECHTHOCTh T'PABUTALMOHHON W
WHEPTHOU MaCCHI.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOAHOTO MAaJE€HUS OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETHI U OT Teorpaduyeckoil MmMUPOThl. JIBUXKEHHE
HeOEeCHBIX Tell U X CyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttena. Bec Tema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHuwe. Cuna TPEHHUS CKOJIBKEHUS U CHIIA TPEHUSA
nokosi. Koapdunument tpenus. Cuna CONpPOTHBICHUS MPU JIBHXKEHUU Tejla B
KUJKOCTH WJIM Tra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JBHKEHUS .

Hasnenue. ['mapocratnueckoe gasienue. Cuna ApxuMenaa.

TexHuueckne yCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: IMOIIINITHUKH,
JNBH>)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGntonenve nBMKEHUS TEI B MHEPUUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCY€Ta.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX OWIMHAPOB WM IIAapOB Pa3sHOM MACChl C OAMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO HEMHEPIUAIIBHON CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOJCWUCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
MIPOU3BEJCHUEM MACCHI T€Ja HA €r0 YCKOPEHHE B MHEPIMAIBHON CUCTEME OTCUETA .

PaBeHCTBO cuJjl, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOACHCTBUS TEI.

N3mepenne macc no B3auMOJECHUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MTAJICHUM.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CUJI TPEHUS TIOKOSI, KAUEHUSI U CKOJIbKEHHS.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepenune paBHOJAEHCTBYIONIEH CUJ MPU JIBHXKEHUU OpyCKa MO HAKIOHHOU
IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BPEMEHM [IBIXKEHHUSI Opycka 1o
HaKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCHUMOCTH CHJI YOPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE U
pPE3UHOBOM 00pa3slie, OT ux Aedopmaiuu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
JErKHUi OJIOK.

N3mepenune koddduivenTa TpeHUs] MO BEJIMYMHE YIIIOBOro Kol duiueHrta
3aBucuMoctH F(N).

HccnenoBanue NBHXKEHUSI OpycKa MO HAKJIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
KO3(hPpUIIMEeHTOM TpeHUs.

N3ydenune IBUXKEHUS TPy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlcomtotHo TBEpHoe Teno. I[locTymaTtenbHoe W BpallaTesbHOE JBUKEHHE
TBEPAOTO Tena. MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpauieHus. [lieqo cuel.
CioxeHue cui, NPUIIOKEHHBIX K TBEpAOMY Teny. LleHTp TsxecTu Tena.

YcmoBus paBHOBECHS TBEPIOTO TEIA.

YcroitunBoe, HEYyCTOMUMBOE, O€3pa3InyHOE paBHOBECHE.

TexHuueckne yCTpPOWCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTEIIbHBIA KPaH, PELIETYAThIE KOHCTPYKLIMHU.

Hemoncmpayuu.

VYcoBus paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne ycioBUM paBHOBECHS TBEPAOTO Tejla, HUMEIOLIET0 OCh
BpAILICHUS.

KoHcTpynpoBaHre KpOHIITEWHOB U PACYET CHUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeNa, UMEIOIIETO IUIOAlb OMOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexaHukxe.

Nmnynsc MatepuanbHOM TOYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CHUCTEMbI MaTEPUAIIBHBIX TOYEK. TeopeMa O IBUKEHHUU ILIEHTPa MaccC.

NMnynbC CUIbl M1 UI3MEHEHUE UMITYJIbCA TEIIA.

3aKOH COXpPaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

MoMeHT mMmmylibca MaTepuaibHOW TOuku. [IpencraBieHune o COXpaHEHUH
MOMEHTA UMITYJIbCA B LICHTPAIbHBIX MOJISX.

Pabora cwibpl Ha MaJloM M Ha KOHEYHOM IepemernieHun. ['padudueckoe
npeAcTaBiIeHUE PadOThI CUJIBI.

MOUIHOCTb CHIIBL.

Kunetnueckast sHeprus martepuanbHOl Touku. TeopemMa 00 uU3MEHEHUU
KMHETHUYECKOW SHEPTUH MaTEPUAIBHON TOUKH.
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[loTeHmanpHble W HENOTEHIMAaJdbHbIE CUJbl. [loTeHumanbHas >HEpPrus.
[loTenuuansHas 3Heprust ynpyro aeopMupoBaHHON HpykuHbl. [loTeHIManbHas
SHEprus Tejla B OJHOPOAHOM TIPABUTALMOHHOM Imoje. lloTeHumanbHas 3HEprus
TeJIa B TPABUTAIIMOHHOM I10JIe OJTHOPOJIHOTO Iapa (BHYTpPH M BHE Iapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3b  pabOThl HEMOTEHLIHMAIBHBIX CHJI C HM3MEHEHUEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymm [ HACAIbHOM XUIAKOCTH KakK CIEACTBHE 3aKOHA
COXpPaHEHUS MEXAHUYECKON SHEPIUH.

TexHnueckrne yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECCHI: TBUKEHUE PAKET,
BOJOMET, KOMEpP, MNPYKUHHBIM MHCTOJIET, TUPOCKON, (QUI'YpHOE KaTaHHE Ha
KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktnBHOE NBUXKEHHE.

N3mepenne MOIHOCTH CUITBI.

N3meHenure sHepruu Tena npu COBEPIICHUHN paOOThI.

B3anmHble TnpeBpallleHuss KMHETHYECKOW W MOTEHLHWAJIbHOW SHEPrui IpuU
JNEWCTBUHU HA TEJIO CHIIBI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue >HEPTruu Npu CBOOOJHOM NaJCHUU.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3mepeHne uMiryibca Teiaa mo TOpMO3HOMY MYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOUIS UM MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHME U3MEHEHUSI UMITYJIBCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUss IMIYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUU .

N3MepeHne KWHETUYECKON SHEPTUHU TeJla O TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHUS MOTEHIIUABbHOW SHEPTUU MPYKUHBI C pabOTOM CUIIBI
TPEHHS.

Omnpenenenre pabOTHl CUJIbI TPEHUS MPU JBHKEHUM Tela MO HAKJIOHHOU
TJIOCKOCTH.

Pa3nen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOIMHAMUKA .

Tema 1. Ocroébt moNEeKYNAPHO-KUHEMUUECKOT MEOPUL.

OCHOBHBIC TIOJIOKEHUS MOJICKYyJsipHO-KnHeTH4eckor Tteopun (MKT), wmx
onbiTHOE oOocHOBaHue. Jludbdysusa. bpoyHoBckoe nBmkeHHE. XapakTep
NBH)KEHUS W B3aMMOJICWCTBHSI YacTUL BellecTBa. MojJenn CTpOEHHsl Trasos,
KUJKOCTEH U TBEPABIX Tel U OOBICHEHUE CBOMCTB BEIlIECTBA HAa OCHOBE ATUX
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monenei. Macca u pasmepbl Mosiekysd (aromoB). KonmdecTBo BeliecTsa.
[TocTostHHass ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crnocoosl e€ usmepenus. lllkana
temneparyp Llenbcusi.

Mogene uaeanbHOro ra3a B MOJEKYJSIPHO-KMHETHUYECKON TEOPHUM . YaCTHULIbI
rasza JIBHKYTCS XaOTHYECKH U HE B3aUMOJICCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamneiipona. AOcoOTHas
temneparypa (mkana Temrnepatyp KensBuna). 3akon Jlanprona. M3onporeccol B
UJeaJbHOM Ta3e C TMOCTOSAHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
MpeACcTaBIECHUE U30MPOILECCOB  U30TEpMa, U30X0pa, n300apa.

CBsA3p MeXAy JaBICHUEM M CpPEIHENM  KUHETHYECKOW  DJHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBHKCHHS MOJICKYJI HJICATbHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHHETHUECKON TEOPHH HCATLHOTO ra3a).

CBs13b aOCONMIOTHOM TeMIepaTypbl TEPMOIUHAMUYECKOU CUCTEMBI CO CpeHEN
KUHETUYECKOW SHEPTUEH MOCTYNATEIbHOTO TEINIOBOTO JIBUKEHUS €€ YaCTHLI.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE TMPOLECCHI: TEPMOMETP,
OapoMeTp, MoTy4YeHHe HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopaenu IBUKEHHUS 4aCTHULL BEIIECTBA.

Mopenb GpOyHOBCKOTO ABHKCHUS.

Buieopouk ¢ 3anuckio peaabHOro OPOYHOBCKOTO ABUKEHUS .

Huddy3us KugkocTei.

Mogens onbita LlTepHa.

[IpuTskeHne MOJIEKYI.

Mogenu KpUCTaIIMYECKUX PEIIETOK.

HabGntonenue u ncciieoBaHre U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, nPAKMUKYM.

HccnenoBanne mpouecca YCTAHOBJIEHHS TEIUIOBOTO PABHOBECUS IIPU
TEII000MEHE MEXAY ropsiueid U XOJIOHOM BOJIOM.

W3ydeHne wu30TEepMUYECKOro Tporecca (peKOMEHIOBAHO WCIOIb30BAHHUE
U poBoit 1adbopaTopun ).

N3yueHune n30xXopHOTo mpolecca.

Nzydenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUSA.

Tema 2. Tepmoounamuxa. Tennosvie mauiunol.

Tepmomunamuueckast (T[]) cucrema. 3amaHue BHEIIHWUX YCIOBHW IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHemIHMEe 1 BHyTpeHHue napaMmeTpsl. [lapameTpsl
TEPMOJIMHAMHUYECKOM CHCTEMBI KaK CPEAHUE 3HAYCHUS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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Hynesoe Hawano tepmoauHamuku. (CaMONpOW3BOJIbHAS — pElIaKCalus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogene wuaeanpHOr0 rasa B TEPMOJMHAMHUKE — CHUCTEMa YPAaBHEHUIA:
ypaBHeHue MennaeneeBa—Knamneipona U BeIpaKEHUE Uil BHYTPEHHEH JHEPIUU.
YcmoBus NPUMEHUMOCTH 3TOM MOJENH . HU3Kas KOHIIEHTPALMs YaCTHUL, BBICOKHE
TeMneparypsl. BelpaxxeHue Uil BHYyTPEHHEW 3HEPTUU OJJHOATOMHOI'O HJIEaJbHOIO
rasa.

KBasucratuueckue u HeCTaTUUECKUE MPOLIECCHI.

DOneMeHTapHasi paboTa B TepMoANHaMuKe. Boruucienue paboTel 1o rpaduxy
npoiiecca Ha pV-auarpaMmme.

Tennonepenaya  kak  crmoco0  M3MEHEHMSI  BHYTPEHHEH  JHEpruu
TepPMOAMHAMUYECKOM  cUCTeMbl  0e3  coBepuieHuss pabotel. KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo Ttemnorsl. TemnoéMkocTe Tena. YaenpHas ¢ MOJSPHAS
TEIIIOEMKOCTH BELIECTBA. YpaBHeHHEe Manepa. YaenbHas TEIUIOTa CropaHus
torumBa. Pacu€r konudecTBa TEIIOTHL Mpu Teruionepenadye. [lonarue 006
aauabaTHOM IpoIiecce.

IlepBpiii 3akOH TepMoaMHAMUKU. BHyTpeHHsss sHeprus. KommuecTBo
TEIUIOTBI M paboTa  Kak  Mepbl  HM3MEHEHUSl BHYTPEHHEH  SHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHUKHM JUIsi PABHOBECHBIX ITPOLECCOB. YEpPE3
3aJJaHHO€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKOM CHUCTEMBI MNPOXOIUT
eAMHCTBEHHAs aauadaTa. AOCOIIOTHAsS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMMKM ISl  HEPABHOBECHBIX  ITPOLECCOB:
HEBO3MOXXHO NEPEAaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tela K 0oyiee HarpeTomy Oe3
komnencanuu (Kinaysuyc). HeoOpaTMoCTh MPUPOAHBIX MTPOILIECCOB.

[Tpunumner geictus TemnoBbix MamuH. KITJI.

MaxkcumansHoe 3Hauenue KII/I. [{ukn KapHo.

DKOJIOTHYECKUE aCNEKThl UCMOJIb30BaHUs TEIUIOBBIX ABHUrarenei. TemnoBoe
3arpsI3HEHUE OKPYKAIOUIEH CPEIbI.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLIECCHI: XOJOAWIbHUK,
KOHJIMLIMOHEP, AW3EIbHBIA U KapOIOpaTOpHBIM JBUraTeNd, MapoBas TypOuHa,
MOJYyYEHUE CBEPXHU3KHUX TEMIEpPATyp, YTWIH3ALHS <TEIUIOBBIX» OTXOJIOB C
MCII0JIb30BAHUEM TEILJIOBOTO HAcOCA, YTHIM3ALKMA OMOOPTaHUYECKOTO TOIIMBA JJIs
BBIPA0OTKH «TEIUIOBOU» U 3NEKTPOIHEPTUH.

Hemoncmpayuu.

N3meHenure TeMnepaTypbl Opu ainadaTHYeCKOM PaCIIMPEHHH.

Bo3nymHoe orauso.

CpaBHEHHE yAECIbHBIX TEIJIOEMKOCTEN BENIECTB.
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CnocoObl UI3MEHEHHSI BHYTPEHHEN SHEPTHH.

HccnenoBanue agquabaTHOrO mpouecca.

KomnproTepHble MOJIENN TETUIOBBIX IBUTATEIECH .

Yuenuueckuit s3xcnepumenm, nadopamopnuie padomot, NPpAKMUKYM.

N3mepenue yaeapHON TeMIOEMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BELIECTBA.

HccnenoBanue agquabaTHOrO mpouecca.

N3ydeHne B3aMMOCBSI3M SHEPrUM MEXMOJICKYJISIPHOTO B3aMMOJACHCTBUS U
TeMIEPaTypbl KATIEHUS KUIKOCTEM.

Tema 3. Aepecamnvie cocmoanus eeujecmea. Dazoevie nepexoowl.

[TapooOpazoBanve u KoHaeHcanus. VcmapeHne W KuIneHHe. Y enbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacelllieHHble W HEHAcChIIEHHBIE mnapbl. KadyecTBeHHas 3aBUCUMOCTh
IJIOTHOCTH W JIABJIEHHS HACBIIICHHOrO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Napa. 3aBUCUMOCTh TeMIIEpaTypbl KUTIEHUS OT JaBJICHUS
B JKHJIKOCTH.

BnaxxHocTs Bo3ayxa. AGCONIOTHASI U OTHOCUTENbHAS BIAXKHOCTb.

Tépnoe teno. Kpucrammmnueckue u amopdHbie Tena. AHU30TPONUSI CBOKCTB
kpuctauioB. [lmaBneHne u xpucraumsanus. YJIelbHas TEIUIOTA IUIABJICHHUS.
CyO6aumariusi.

Hedopmaruu TBEpIOTO Tena. Pactskenne u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmanuid.

TemnnoBoe pacmMpeHue KUIKOCTEH U TBEPIBIX Tel, 00ObEMHOE U JIMHEIHOE
pacuiupeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOTO paciupeHus Tejl (Ha Ka4eCTBEHHOM ypPOBHE).

[IpeoOpazoBanue sHepruu B (ha30BbIX MEPEX0aaxX.

VYpaBHeHue TemI0BOTO OanaHca.

[loBepxHocTHOE HaTskeHHE. Kon(hPuUUEHT MOBEpXHOCTHOTO HATSKEHHS.
Kanunnsipuele siBnenus. /laBneHue noja MCKPUBIEHHOW MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHuueckne yCTPOMCTBA W TEXHOJIOTHYECKHE MPOLECCHI:  KUIKHUE
KPUCTAJJIbl, COBPEMEHHbBIE MATEPUAIIBL.

Hemoncmpayuu.

TernnmoBoe pacunpeHue.

CBolicTBa HACHIIEHHBIX MTAPOB.

Kunenne. Kunenne npu noHMKEHHOM JABJICHUM.

N3mepeHne cuibl HOBEPXHOCTHOTO HATSXKEHUS.

OMBITHL ¢ MBUIBHBIMU TIJIEHKAMU.

CmaunBanue.
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KanunnspHele siBieHUs .

Mopaenu HEeHPIOTOHOBCKOM KUIKOCTH.

Cnoco0Obl U3MEpEHUs BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buast nedopmannii.

HabGnronenue Manbix negopmarui.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN .

N3mepeHne ynenbHOM TEIUIOTHI TIaBJICHUS JIb/IA.

N3ydeHune cBOMCTB HACBIIIEHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIAXXHOCTHM BO3[yXa U OILIEHKAa Macchl MapoB B
MIOMEILICHUMU.

N3mepenne korPuiiuenTa moBEpXHOCTHOT'O HATSHKEHUS .

N3mepenne moayns FOnra.

UccnenoBanue 3aBuCHMOCTH  AedopMaiiid pe3WHOBOro oOpasia oT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JaekTpoauHAMHKA.

Tema 1. dnekmpuueckoe noe.

DJleKTpu3auus Ten U €€ MNPOSIBICHUS. OJEKTpU4ecKud 3apsa. [IBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHUMKH, JUANEKTPUKA U IMOJIYHIPOBOIHUKH.
DJIEMEHTApHBIA JJIEKTPUYECKUN 3apsifl. 3aKOH COXPAHEHUS JIIEKTPUYECKOTO
3apsja.

B3aumoperictBue 3apsaoB. Toueunslie 3apsaapl. 3akoH Kynona.

DnekTpuyeckoe nose. Ero neicTere Ha AIEKTPUUECKUE 3aPSIbl.

Hampsxk€aHocte  anextpuyeckoro  mnons. [IpoOusiid  3apsan. Jlunuum
HaNpsHKEHHOCTH SJIEKTPUUYECKOTO 10Js1. OJHOPOAHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3JIEKTPOCTATHYECKOrO0 MOJisl. Pa3HOCTH MOTEHUHAIOB M
HanpspkeHue. lloTeHunanbHas >HEpPrUs 3apsia B JJIEKTPOCTATHUYECKOM MOJIE.
[Torenmman 3mexkTpocTatndeckoro noiist. CBsi3b HANPSI)KEHHOCTH TOJISI U Pa3HOCTU
MOTEHITHAIOB IS DJIGKTPOCTATHYECKOro ToJis (KaKk OJHOPOJHOTO, TaK W
HEOJIHOPOIHOTO).

[TpyHIIMIT CyTIepIIO3ULIHAY IEKTPUUECKUX MOJIEH.

[lone Toueunoro 3apsiga. llonme paBHOMepHO 3apspkeHHOM cdepol. [loie
PaBHOMEpHO 3apshKEHHOro no oO0bémy mapa. I[lone paBHOMEpPHO 3apsKEHHOM
OecKOHEYHOU MIocKocTH. KapTuHbl JHHUN HAOpsSOKEHHOCTU JTUX TMOJEH U
SKBUIIOTECHIMAJIbHBIX TOBEPXHOCTE.

IIpoBOOHUKH B JIEKTPOCTATHUECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPsJIOB.

JIMBNeKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanekTpuyeckas
MIPOHUIIAEMOCTH BELIECTBA.
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Konaencarop. DnekTpoEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IJIIOCKOIO
KOHJICHCATOpAa.

[TapannenpHOE coennHeHne KOHIeHCAaTOPOB. [locienoBarenbHoe coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsLKEHHOr0 KOHJEHCATOopa.

JIBr>KeHUE 3apsKEHHOM YaCTULBI B OJJHOPOJHOM 3JIEKTPUUECKOM MOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JIIEKTPOCKOI,
ANEKTPOMETP, DIJIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reneparop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpONCTBO M MPUHLMI ACHCTBUSA SJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3aPSKEHHBIX MIACTHH.

Mognenb anekTpoctatndeckoro reaeparopa (Ban ge ['paada).

[TpOBOOHUKH B JIIEKTPUUECKOM MOJIE.

DJIeKTpOoCcTaTUYECKAas 3allUTA.

YCTPOUCTBO U IEMCTBUE KOHJICHCATOPA MTOCTOSHHOW U IEPEMEHHOM EMKOCTH .

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIONAau
IJIACTHH, PACCTOSHUS MEXKIY HUMU U JTUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHEPrus MMEKTPUUECKOT0 MOJI 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHASHCATOPA Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

OueHka cui1 B3auMOJEHUCTBUSA 3apSIKEHHBIX TEN.

HabGnronenue npeBpailieHusi SJHEPTUM 3aPS)KEHHOT0 KOHAEHCATOPA B SHEPTUIO
W3JIy4YEHHS CBETOANO/IA.

N3ydenune npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHIAEHCATOP.

Pacripenenenue pa3HOCTH MOTEHITNAJIOB (HanpspxeHus) npu
MOCJIEIOBATEIILHOM COEIMHEHUN KOHAEHCATOPOB.

HccnenoBanue paspsiia KOHACHCATOPA YE€PE3 PESUCTOP.

Tema 2. Illocmosnublil 31eKmpuyecKuill mox.

Cuna Toka. [TocTosiHHBIN TOK.

VYcmoBus CylIeCcTBOBaHUS IMOCTOSHHOTO 3JEKTPUYECKOrO TOKa. McToyHMKH
toka. Hanpsixkenue U u DJ1C .

3akoH Oma [T ydacTKa L.

DIIEKTPUYECKOE COIIPOTHUBIICHHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJAHOIO MPOBOJHHMKA OT €ro JIMHBI M IUIONIAAX MONEPEYHOTO CECUCHMUS.
VY 1enpHOE CONPOTHUBIIEHNE BENIECTBA.

[TocnenoBarenpHOE, MapaIEIbHOE, CMEMIAHHOE COECIMHEHHUE MPOBOJIHHUKOB.
Pacuér pa3BeTBnEHHBIX 3NekTpuueckux nenei. [lpasuna Kupxroda.
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Pabota anexTpudeckoro Toka. 3akoH Jlxoyns—JIenua.

MOIHOCTh 3JIEKTPUYECKOTO TOKa. TeroBas MOIIHOCTB, BBLAEISEMAas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBIICHHWE HMCTOYHHMKA TOokKa. 3akoH Oma mis
MOJIHOM  (3aMKHYTOM) 93JIEKTpUYECKON 1emd. MOIMHOCT, HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonaeHncarop B ienu nocTosSsHHOTO TOKA.

TexHuueckne yCTpONCTBA M TEXHOJOTMYECKUE MPOLECCHI: aMIIEPMETP,
BOJIETMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SJHEPTUH.

Hemoncmpayuu.

N3mepenue cuiabl TOKA U HAPSHKEHUS .

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKa OT HaNpsKEHUs Ui pE3UCTOpa,
JIaMIIbl HAKAJIUBaHUS U CBETOJIUO/IA.

3aBUCUMOCTDh COMPOTHUBJICHUS UUIMHIAPUYECKUX MPOBOJHUKOB OT JIUHBI,
IJIOMIAAU MTONEPEYHOI0 CEYEHUS U MaTepHaIa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTHUBJIEHHUS TPU MOCTOSIHHOM
HaIPSKEHUU.

[Tpsimoe uzmepenue IJIC. KopoTkoe 3amMblkaHHE TaJbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Cnoco0Osl coeTMHEeHHs] UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanne pa3HOCTH NMOTEHHHATIOB MEXAY MOJOCAMH HCTOYHHMKA TOKa
OT CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne CMEMaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHne ynenbHOro CONnpoOTUBIEHUS TPOBOJIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPSKEHUS [JI  JIAMIIbI
HaKaJIMBaHU.

YBenuueHue npejena u3MEpeHus amnepMerpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYyTPEHHETO COMPOTUBIICHUSI HICTOYHUKA TOKA.

Uccnenoanue 3aBucumocty J/[C rajbBaHHMYECKOrO 3JIEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUMU.

HccnenoBanne pa3HOCTH NMOTEHHHMAIOB MEXAY MOJIKOCAMH HCTOYHHMKA TOKA
OT CHUJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCMMOCTH MOJIE€3HOM MOIIHOCTH UCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3iuunslx cpeoax.

DJIEKTpUYEeCKass MPOBOJMMOCTb  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAMMOCTh TBEPJIBIX METAJJIOB. 3aBUCHUMOCTH COINPOTUBIIEHUS METAIOB OT
temneparypsl. CBEpXIpPOBOAUMOCTb.
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DJIEKTPUYECKU N TOK B BakyyMe. CBOMCTBA NEKTPOHHBIX MTYYKOB.

[TonynpoBoaHUKH. CoOcTBeHHas 51 MIpUMECHAas MIPOBOJUMOCTh
noynpoBoAHMKOB. CBolicTBa P—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS TUCCOLUAINS.
DnekTponn3. 3akoHbl Papanes 1 JIEKTPOIU3a.

DJIEKTpUYECKU TOK B ra3ax. CamMOCTOATENbHBII M HECAMOCTOSATEIbHBIN
pa3psa. PaznuuHble THIIBI CaMOCTOSTENBHOTO pa3pana. Monuus. [1na3zma.

TexHuyeckne yCTpOWCTBA M MPAKTUYECKOEC NPUMEHEHUE: Ta30pa3psaHbIe
JAMIIbl, B3JEKTPOHHO-JIy4YeBasg TpyOKa, MOJYNPOBOJAHUKOBBIE MNPUOOPHI: JTHOJ,
TpaH3ucTop, (GOTOAMOJ, CBETOAMOJ, TallbBaHWKA, pa@UHUpPOBAHUE MEMH,
BBITIJIABKA QJIFOMUHMUS, SJIEKTPOHHAS! MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCUMOCTb COIPOTHUBJICHHS] METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTH INEKTPOIUTOB.

3akoHbl nekTposin3a Papajes.

HckpoBoit pa3psia 1 MPOBOAMMOCTh BO3/1yXa.

CpaBHeHHE TPOBOAMMOCTH METAJIOB U MOJYIPOBOJHUKOB.

OIHOCTOPOHHSSI NPOBOAUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

HabGnronenue snektponusa.

N3mepenne 3apsiaa OAHOBAJICHTHOTO MOHA.

HccnenoBanne  3aBUCHMOCTH  COINPOTHBIIEHUS  TEPMOPE3UCTOpPA  OT
TEMIEPATYyPBI.

CHsTHE BOJIBT-aMIIEPHOW XapAKTEPUCTUKH AUOJA.

Du3nYeCKU NPAKTUKYM.

Cnoco0bl u3MepeHus PU3NUECKUX BETUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM .
AOCOJIOTHBIE U OTHOCUTEbHBIC TOTPELTHOCTU U3MEPEHUN (PU3NUECKUX BEITUYMH .
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, HCCIECAOBAaHUM  3aBUCUMOCTEMN
GU3NYECKUX BEJIMYMH, TPOBEPKa MPEUIOKCHHBIX rumnore3 (BbIOOp H3 padoT,
OMMCAaHHBIX B TEMAaTHYECKUX  pas3leiax «YUYEHHYECKHH  DIKCIEPUMEHT,
nabopaTopHbIC PA0OTHI, IPAKTUKYM»).

Me:knpeaMeTHbIe CBSA3H.

WNzyuenne «kypca ¢msuku yroyon€anoro ypoBHs B 10  kmacce
OCYILIECTBIISIETCS ¢ YUYETOM COJICPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€UM C Kypcamu
MaTeMaTHKu, OWOJIOTUU, XUMUHU, reorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie NOHAMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYUHO20
NO3HAHUA. SBIICHWE, Hay4HbId (akT, rumnoresa, ¢u3nUecKas BEIUMYMHA, 3aKOH,
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Teopusi, HaOIIOJIEHHUEe, SKCIEPUMEHT, MOJECIUPOBaHUE, MOJEIb, HU3MEPECHHUE,
MOTPELIHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, IIU(ppOBas 1a00paTOpusL.

Mamemamuka: peuieHue CUCTEMbl ypaBHeHUU. JIuHelHas QyHKIMS,
napaboda, runep6oia, ux rpaduku U cBoiicTBa. TpuUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO.
BekTopbl U X NPOEKIMK HAa OCH KOOPJIAHHAT, CII0)KEHUE BEKTOPOB.

buonozua. mexanudyeckoe JBHXKEHHUE B JKUBOUW mpupoje, auddysus, ocMoc,
TEII000MEH >KHUBBIX OpPraHW3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH cpefbl,
yTUIM3alusi OUMOOPraHMYECKOrO0 TOIUIMBA JIJIi BBIPAOOTKH  «TEIJIOBON» U
ANIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHHE U KaMWIJISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKUE SIBJICHUS B )KHBOM MPUPOJIE.

Xumusa: JUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ,
MOJIb BEIECTBA, MOJISIpHAasE Macca, IMOJIy4Ye€HHEe HAHOMAaTepHalIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U ra3oB, KUAKUE KPUCTAILIBI, JIIEKTPUUECKUE
CBOMCTBA METAJUIOB, JEKTPOJIUTHYECKAS AUCCOIMAIUS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

T'eozpaghusa’: Bna>xxHOCTb BO3/yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUM C UCMOJIb30BAHHEM MEXaHU3MOB,
y4€T CYXOro M SKMAKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIHMH
(KpoHIITEHH, pemeéTyaTbie KOHCTPYKIIMH), HCIOJIh30BAHHE 3aKOHOB COXPAaHCHUS
MEXaHUKH B TEeXHHKE (THPOCKOI, BOJOMET W JIPYyTHE), NBHraTellb BHYTPCHHETO
CropaHusi, mapoBasi TypOuHa, ObITOBOI XOJOJUIbHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJIyYEHUsS COBPEMEHHBIX MaTepHajoB, B TOM 4YHUCJIE HaHOMAaTEpUalIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasi 3alluTa, 3a3€MJICHHUE AJIEKTPONpruOOpOB,
ra3opa3psiHbIE JIAMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. daekTpoauHaAMHUKA.

Tema 4. Macnummnoe none.

B3anmopaeicTBue MNOCTOSSHHBIX MAarHUTOB MW IMPOBOJHUKOB C  TOKOM.
MaruutHoe mnosie. Bekrtop marHuTHOM wHAYKOMHU. [IpuHIun cyneprno3uuun
MAarHUTHBIX MOJICH. JINHUM MarHUTHOW UHYKIUH.

MarHuTHOE 1MoJIe IPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKUA H
KpyroBoro Butka). OnsIT Opcrena.

Cuna AMnepa, €€ HanpaBICHUE U MOAYJIb.

Cuna Jlopenna, e€ HanpaBieHue U MOAYJIb. [[BHKEHHE 3apsyKEHHOM YaCTHIbI
B OJTHOPOJHOM MarHuTHOM Tosie. Pabota cumsl JlopeHa.

MarnuTHOe nosie B BemecTse. GeppoMarHeTvky, napa- 1 JMaMarHeTUKH.
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TexHuueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLECCHI: IMPUMEHEHHE

ITOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TEeCTeP-MYyJIbTUMETP,
AJIEKTPOJBUTATEND SIKOOH, YCKOPUTEIN AJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHWIA  MHAYKOMA ~ MAarHUTHOIO — IOJS  IIOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MATHUTOB.

KapTuna nuHHMI MAarHUTHON MHAYKIMY MOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopeiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuiibl JIopeHIIa Ha MOHBI SJIEKTPOJIUTA.

HabGntonenue NBHXKEHUS My4Ka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMI JIEUCTBUS BIIEKTPOUZMEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanne MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue neicTBHUS MOCTOSHHOTO MATHUTA HA PAMKY C TOKOM.

N3mepenune cunel Ammnepa.

N3ydenune 3aBUCUMOCTH CUJIbI AMIIEPA OT CHIIBI TOKA.

OnpeneneHre MAarHUTHOM MHIYKIIMM Ha OCHOBE U3MEPEHUS CHIIBI AMIepa.

Tema 5. dnekmpomazHumHas UHOYKYUA.

SlBiieHne 3IEKTpOMarHUTHOM HHAYKUWH. [lOoTOK BeKTOpa MAarHUTHOM
nHaykiuu. JJIC uHOyKuuu. 3aKOH HJIEKTPOMArHUTHOW WHAyKIuKW PDapajnes.
Buxpesoe anexrpuueckoe nosue. Tokn Oyko.

OJIC MHAyKIMKM B NPOBOJHUKE, ABHXKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJIe.

[TpaBuiio Jlenna.

NunyktuBHOCTh. Karyiika HMHAYKTUBHOCTH B LIENW MOCTOSTHHOIO TOKA.
SBnenne camonnaykuuu. IJ1C caMOMHIYKIIHH.

DHEPrusi MarHUTHOTO TOJISL KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: WHIYKIIMOHHAS
[€4b, COJICHOMJ, 3alIMTA OT SJICKTPU3ALMHU TEJ MPU JBUKEHUHA B MArHUTHOM I10JI€
3emuiu.

Hemoncmpayuu.

HabGnronenue siBieHuUs 3J1€KTPOMAarHUTHON MHTYKIIUH.

Uccnenoanne 3aBucumoctu OJ[C WMHAYKOMH OT CKOPOCTH HU3MEHEHMS
MAarHUTHOTO MOTOKA.
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[TpaBuiio Jlenna.

[TageHuie MaruuTa B aJlOMUHHAEBON (MeaHOM) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenoanue 3aBucumoctu DIC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS
CUJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue sBieHUS 2IEKTPOMArHUTHON MHAYKIUU .

OmnpeaeneHue UHAYKIIMA BUXPEBOTO MAarHUTHOTO TOJISL.

HccnenoBanue sABiIeHUS] CAMOUHTYKIIUH.

COopka MOJIeIH 3JIEKTPOMArHUTHOTO Te€HEepaTopa.

Paznen 5. KosteOanus u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOHBIE KOTIEOAHUS.

IMapmonnueckue konebanus. KuHemaTtnueckoe M AMHAMUYECKOE OIMKCAHUE.
DHepreTUYecKoe onmucaHue (3aKOH COXpaHEHHsS MEXaHW4eCcKoW sHepruu). BeiBoa
JUHAMHUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHMUS.

Amvmintyna U ¢aza kosiebanuil. CBsi3b aMIUIMTYJIbI KOJIEOAHUI HCXOIHOM
BEJIMYMHBI C aMILTUTYAaMU KOJeOaHuM €€ CKOPOCTH U YCKOPEHHMUS .

[lepuon u wacrora kosebanuii. Ilepuon Manbix CBOOOAHBIX KoOJI€OAHUIMA
MaTreMaTu4eckoro MasTHuka. lIlepuon cBOOOAHBIX KoJieOaHUM MPYKUHHOIO
MasTHHUKA.

[lonsiTue o 3aryxaromux KojeOanusix. BeiHykaeHHble kosiebanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOAHUS.

TexHudeckue yCTpONCTBAa M TEXHOJIOTMYECKHUE MPOILIECCHhl: METPOHOM, Yachl,
Kaudelld, My3blKaJIbHbl€ HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck KoJe0aTeIbHOIO JBUKECHHUS.

HabGnronenve HE3aBUCUMOCTH MEPHOJia MallbIX KoJieOaHUW Ipy3a HA HUTH OT
aMIUTUTY JIBI.

HccnenoBanue 3aTyXxamuX KojieOaHU ¥ 3aBUCUMOCTH MEPHOJ1a CBOOOAHBIX
KOoJieOaHUN OT COMPOTUBIICHUS .

HccnenoBanue kosiebaHMii Tpy3a HA MACCHUBHOM MPYKUHE C IEJbIO
(dbopmupoBaHus MpeACTaBICHUN 00 UACaTbHON MOIENN MPY>KUHHOTO MasSTHHUKA.

3aKOH COXpaHEHHMs PHEPTUHU NPHU KOJIeOAHUIX Tpy3a Ha IPYKUHE.

HccnenoBanue BbIHYKIECHHBIX KOJIEOAHUN.

Hab6ntonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.
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N3mepenune mnepuoga CBOOOAHBIX KOJIEOAHUN HUTSHOTO W MPYNKUHHOTO
MasITHUKOB.

N3yueHne 3akOHOB JIBMXKEHUS TeJa B X0J1e KoJieOaHU Ha yIIPYyroM IMojBece.

N3yueHne NBU>KEHUS! HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue s3HEPTUH B IPYKUHHOM MAasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/ bl 3aTyXalOMUX KOJIEOAHUH .

HccnenoBanue BbIHY X IECHHBIX KOJIEOAHUN.

Tema 2. InekmpomazHumHole KoleOanus.

Konebatenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B
uaealbHOM KoJjiebaTtenpHoM KOHType. Dopmyna Tomcona. CBsi3b aMILTUTYbI
3apsiia KOHAEHCATOpa ¢ aMIUIUTYAOM CHIIBI TOKA B KOJIeOATeIbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTUU B HICATHHOM KOJ€0aTeIbHOM KOHTYpE.

3aTyxaromue 3JIEKTPOMAarHUTHbIE KoJieOaHus. BrinyxaeHHbie
AIEKTPOMArHUTHBIE KOJIeOaHMUS .

IlepemenHblid TOK. MONIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICUCTBYIOIIEE 3HAUCHUE CHUJIbl TOKA U HANPSOKEHUS] TPU pa3iuyHON ¢dopme
3aBUCUMOCTHU [IEPEMEHHOI0 TOKA OT BPEMEHH.

CunycouganbHbli MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCAaTOp M KaTylIka
VWHJIYKTUBHOCTH B LIENM CHHYCOMJAJIBHOIO NEPEMEHHOTO TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HampsKeHUN.

Wneansubiit Tpancpopmarop. IlpousBoacTBo, mepenaya W MoTpedlieHHE
ANEKTPUYECKOU SJHEPTUH.

DKOJIOTUYECKAE PHUCKUM TNpPU TPOU3BOJACTBE JJIEKTpodHepruu. Kymnprypa
WCTIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCEHEBHOM KU3HU.

TexHuueckrne yCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUHU JIEKTpONepeaay.

Hemoncmpayuu.

CB0OOHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS .

3aBUCUMOCTh YaCTOTHI CBOOOAHBIX KOJIEOAHUM OT MHAYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuumniaorpaMMBbl JIEKTPOMarHUTHRIX KOJIEOaHUM.

['enepatop He3aTyXarMMUX 3JIEKTPOMATHUTHBIX KOJIEOaHMUIA.

Mogenb 31€KTpOMarHuTHOTO T€HEPATOpa.

BriHyXI€HHbIE CUHYCOUIalIbHbIE KOJIEOaHUS.

Pe3ucrop, karymka MHIYKTUBHOCTH U KOHJEHCATOP B LENU NEPEMEHHOTO
TOKa.

Pe3oHanc mnpum mocienoBaTeNbHOM COEIMHEHWHM PE3UCTOpPA, KATYIIKU
VWHJIYKTUBHOCTHU Y KOHJIEHCATOPA.

YerpoilcTBO U pUHIUI ASHCTBUS TpaHchopmaTopa.
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Mopenb IUHUM 3JIEKTpOIepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, nPpaKmMuKym.

N3yuenne Tpancpopmaropa.

HccnenoBanue mepeMEHHOrO0 TOKAa 4Yepe3 MOCIeN0BATEIbHO COETUHEHHBIC
KOHJICHCATOP, KaTyUIKy U PE3UCTOP.

HalGntoneHue 31eKTpOMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazHuntble 60JIHbL.

MexaHnuyecke BOJIHBI, YCJIOBUSI HX pacnpoctpaHeHus. [lomepeunbsie u
MpOJOJibHBIE BOJHBI. llepuos, CKOpOCTh pacHpOCTpaHEHUS W JJIMHA BOJHBI.
CBoiicTBa MEXaHUYECKHX BOJH: OTpPaXXEHHE, MpelioMJieHue, UHTepdepeHlus U
mudpakius.

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

[ITymoBO€ 3arpsA3HEHUE OKPYKAOUIEN CPEIIBI.

DNeKTpOMarHUTHHIE BOJIHBI. Y CIIOBHSI U3JIYUYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opueHTaIusi BEKTOPOB B JJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJH.  OTpaXXeHUE,  MPETOMIICHHUE,
noJisipu3anus, HHTeppepeHus u Tudpaxuus.

[IIkana 31eKTpOMarHUTHHIX BOJH. [IpuMeHeHne 31eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUUIIBI paANOCBS3U U TeNEBUACHUS . Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYKAOIIEH CPEJIbI.

TexHuueckue YCTpOHCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, paap, paauonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBU-neus,
YIIBTPA3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEJIUIIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacpoOCTPaHEHUE MTONEPEUHBIX U MTPOI0JIbHBIX BOJIH.

Koneb6mromieecs Teno Kak MCTOYHHK 3BYKa.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH .

HabGntonenue oTpakeHus: U MPEIOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6ntonenue unrepdepenimu u Audpakiinu MEXaHUYECKUX BOJIH .

AKyCTHYECKHI PE30HAHC.

CBolicTBa yJIBTPa3BYyKa U €r0 MPUMEHEHHE .

HabGntonenue cBsI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
4acTOTOU KOJIeOaHUM.

HccnenoBanue  CBOMCTB ~ 3JIEKTPOMATHUTHBIX ~ BOJH: OTpaKEHHUE,
npesioMJIeHHE, NoJispu3anus, nudpakuus, uHTepdepeHLus.

O6napysxeHre HHGPAKpaCHOTO U YAbTPadHOIETOBOTO U3ITYUEHUH .

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, nPAKmMuKym.
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N3ydenue mapamMeTpoB 3ByKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MIPOCTPAHCTBE .

Tema 4. Onmucxa.

[IpssMosIMHENHOE pacpOCTpaHEHHE CBETAa B OJHOPOAHOMN cpene. JIyu cBera.
TodeuHblil ICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3akoHbI oTpaxkeHus cBeTa. [locTpoeHue n300pakeHuil B
miockoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiueHusi. OTHOCUTENBHBIN MTOKa3aTeNnb npesioMiieHus. [IocTosIHCTBO 4aCcTOThI
CBETa W COOTHOLICHHWE JJIMH BOJIH NPH MEPEXOAE MOHOXPOMATHYECKOIO CBETA
Yyepes rpaHuIly pasfesa IByX ONTUYECKUX CPel.

Xon nyueir B mpusme. Jucnepcusi ceera. COXKHBIM cOCTaB Oeloro CBeTa.
[Ber.

ITonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHblid yrosl MOTHOTO BHYTPEHHETO
OTPAXKECHUS.

CoOuparoriiue ©  paccewBarolide JuH3bI. ToHkas muH3a. DoKycHOe
paccTosiHMe M ONTHYECKas Ccuia TOHKOW JIMH3bI. 3aBUCUMOCTh (DOKYCHOTO
paccTosiHug TOHKOW cepuueckoil JUH3BI OT €€ reOMETPUU U OTHOCHUTEIBHOTO
MIOKa3aTess MPEIOMIIEHUS.

dopMyJia TOHKOW JIMH3BI. Y BEJIMUYCHUE, JaBAEMOE JIMH3O0M.

Xoa nyda, MpOWEAUIEro JIMH3Y NOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. IlocTpoeHue wu300pakeHUl TOYKM U OTpe3Ka MpsSMOU B
cOOMpaOIINX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAaX.

Onrtudeckue mpuOopbl. Paspemnraromias crmocoOHOCTh. [71a3 Kak onTHYecKas
CUCTEMA.

[Ipenenbl nPpUMEHMMOCTH TEOMETPUIECKOU OTITUKU .

BonnoBas onrtuka. Wuatepdepenuus cera. KorepeHTHble HMCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HHTEP(EPEHIIMOHHOM
KapTUHE OT JBYX KOIE€PEHTHBIX HCTOYHHMKOB. [Ipumepsl kiaccmyeckux
MHTEP(EPEHIIMOHHBIX CXEM.

Hudpakuus cera. JudpakuvonHas pemérka. YciaoBue HaOMOACHUS
[JIaBHBIX ~MAKCUMyMOB MpH TNAaJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY .

[Tonspuzanus ceera.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: OYKH, JIyMa,
nepuckor, (GoroamnmapaT, MUKPOCKON, MPOEKIMOHHBIM ammnapar, MpOCBETIICHHE
ONTHUKHU, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEUIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKECHUS CBETA.
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HccnenoBanue npesoMIIeHUs CBETA.

HabGnronenue noaHoro BHyTpeHHEro oTpaxenusi. Mojienb CBETOBOA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB YEPE3 ILIOCKONAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB 300pakeHUM B JTMH3aX.

Moaenu MUKpPOCKONA, TEJIECKOIIA.

HabGntonenue nuntepdepeHiuu ceera.

Hab6nronenve 1BeTOB TOHKHUX TJIEHOK.

Hab6nronenue nudpakuuu cpera.

N3yuenne nudpakiinOHHON PEIIETKH.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

HabGnronenue nucnepcun CBeTa.

Hab6nronenue nonsipusaiuu cBeTa.

[IpumeHeHue NoaIPOUAOB AJISl U3YUCHUS] MEXaHUUECKUX HAMPSIKEHUH .

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, npaKmMuKym.

N3mepenue nokazaTesst MPEeJOMIICHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O pAcCTOSHUS OT BemiectBa (Ha
IpPUMEPE KUIKUX JTHH3).

N3mepenue GoKycCHOT0 pacCTOSHUS PACCEUBAIOIINX JIMH3.

[Tonyuenue n3o0paxeHus B CUCTEME U3 TIOCKOTO 3epKaja U JIMH3HI.

[lonyuenue n3o0paxeHus B CUCTEME U3 IBYX JIUH3.

KoHCcTpynpoBaHHe TENECKONMMYECKUX CUCTEM.

HabGntonenue nudpakuuu, ntHTEpPEPEHIUU U MOISIPU3ALIUU CBETA.

N3yueHne noasipusaiu CBeTa, OTPAXEHHOTO OT MOBEPXHOCTH AUDIIEKTPUKA.

N3yueHnue untepdepeHIum 1a3epHoOro U3y4eHus Ha JIBYX IIEJIsIX.

HabGntonenue nucnepcuu.

HabGntonenue u uccnenoBanue TUPpakiMOHHOTO CIIEKTpa.

N3mepenne 1JiHbBI CBETOBOM BOJIHBI.

[lonyueHnue cnekTpa M3Iy4YEHHUsS CBETOAMOJA MPU MOMOIIU AUPPAKIUOHHON
PEIIETKH.

Pa3nen 6. OcHOBBI CIENMATBHONH TEOPUH OTHOCHTEIbHOCTH.

['panuibl TPUMEHHMMOCTH  KJIACCHYECKOM  MEXAHHKH. [Toctynatet
CIIELIMATIbHOM TE€OPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBaid. [IpeoOpazoBanust JlopeHua.
Ycmoue npUYMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILIEHHUE JJIUHBI.

DHEPrusi ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHULIBI.

CBsI3bp MaccChl C SHEPTrUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULIBI. DHEPTHS
MOKOSI.
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TexHuueckue yCTpOWCTBA M TEXHOJOTMUECKUE MPOLIECChI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTENH 3aPS)KEHHBIX YaCTHII.

VYyeHnyeckuil 3KCIIepuMeHT, J1abopaTOpHbIEe Pa0OThI, MPAKTUKYM.

OmnpeneneHue UWMIyJIbCa W OSHEPTUU  PEIATHBHCTCKHAX dacTtull (1o
doTtorpadusiM TPEKOB 3apsHKCHHBIX YaCTHIl B MATHUTHOM II0JIC ).

Pa3znen 7. KBanToBas pusuka.

Tema 1. Kopnyckynapro-60onno6oii oyaausm.

PaBHOBecHOe TemioBoe M3IydeHHE (M3JIydeHHe aOCOJIIOTHO YEPHOTO Tela).
3akon cmemeHnsa Buna. ' unores3a [inanka o kBanTax.

@OTOHBI. DHEPrUsl U UMITYJIbC (DOTOHA.

®orordpdexr. Onbitel A. I'. CtoneroBa. 3akonsl Gotodrddekra. YpaBHeHue
Oiinireitna g porosddekra. «Kpacnas rpanuna» poroddpdexra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHWE CBeTa Ha  aOCOJIOTHO
MOTJIONIAMONIYI0 W a0COJIOTHO OTpaXkarollyto moBepxHocTh). OmnbiTel I1. H.
JleGenena.

BosHoBBIE cBOiCTBa yacTull. BosHbl ae bpoins. Jlnuna BonHbl ne bpoinsa u
pa3Mepbl  00JIacTH  JIOKaJdu3alMu JBWXKylledcs dactuipl. KopmyckynspHo-
BOJIHOBOM nyanu3Mm. Judpakius 31eKTpOHOB Ha KPUCTAJIAX.

Cneuunduka uzmepenuii B mukpomupe. COOTHOILIECHUSI HEONpPeneNEHHOCTEN
I'eitzenOepra.

TexHudeckue yCTpOWCTBA M TEXHOJOTMUYECKHE MPOLECChl: CHEKTPOMETD,
dboTtosnemenT, (orogaTUMK, TYHHEIbHBI MHKPOCKON, COJHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpayuu.

®oto3(PeKT Ha yCTaHOBKE C IMHKOBOU MIACTUHOM.

HccnenoBanue 3akoHOB BHeIIHETO (GoTodddekra.

HccnenoBanue  3aBUCUMOCTH  CONPOTHUBICHUS — MOJYINPOBOJAHUKOB  OT
OCBEILEHHOCTH.

Ceseronnon.

Conneynas Gatapes.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomaol, nPpAKMuKym.

UccnenoBanue poropesucropa.

N3mepenue noctosinHoi [1nanka Ha ocHoBe uccienoBanust Gpororddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOAMO] OT HAIIPSIKEHUS .

Tema 2. Duzuka amoma.

OnbITEL 10 UCCIEAOBAaHUIO CTpOoeHUs aroMa. [lnaHerapHas Mojenb aToma
Pesepdopna.

[loctynarsl bopa. M3nydenue u noriomieHue (pOTOHOB NpH MEPEexXoje aToMa
C OJTHOTO YPOBHS 3HEPTUH HA JPYTOM.
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Buasl cnektpoB. CiekTp ypOBHEUN 3HEPTUU aTOMa BOAOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4YeHue cBeTa. Jlasep.

TexHnyeckne yCTpOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIEKTPAIbHBIN
aHayu3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onbita Pesepdopna.

HabGntonenve nuHelyaTbix CIIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA MOHUZUPYIOLINX YACTHL .

Onpenenenue AIMHBI BOJIHBI JIA3EPHOTO U3JIYYEHHUS.

Yuenuueckuit s3xcnepumenm, nadopamopnuvie padomot, NPpAKMUKYM.

Hab6nronenve nuHelyaToro crexkTpa.

HccnenoBanue CrekTpa pa3peKEHHOr0 aTOMapHOIO BOJAOPOJIa U U3MEPEHUE
nocTostHHOM Punbepra.

Tema 3. Duzuxka amommnozo a0pa u I1eMeHMAaAPHBIX YACUY.

Hyxnonnas monens sigpa ['eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3otomnsl.

PanuoaktuBHOCTh. Anb(da-pacmnan. DJIEKTPOHHBIH W TO3UTPOHHBIA OeTa-
pacnax. ['amma-usiyyeHue.

3aKOH paJMOaKTUBHOIO pacrnaaa. PaanoakTUBHBbIE H30TONBI B IPUPOJE.
CBolicTBa MOHU3UPYIOLIETO W3JIydeHUs. BiMsHUE paJMOaKTUBHOCTUA HA >KUBbIC
opranusmbl. EctrecTBeHHbIN (hoH n3nyueHusd. Jlozumerpusi.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. [edext maccnl siapa.

Snepnsie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [Ipodiiemsl
YIOPABISIEMOIO0 TEPMOSJIEPHOTO CHHTE3a. OKOJOITMYECKUE ACHEKThl pPa3BUTHUSA
AIEPHON YHEPTETUKH.

MeTo1bl perucTpalnmu U UCCIEIOBAHUS SJIEMEHTAPHBIX YACTHILI.

DyHIaMEHTaJIbHbIE B3aUMOJICUCTBUA. bapuOHBI, ME30HBI W JICITOHHI.
IIpencraBnenne o CtanmapTHOU MoAenu. KBapk-TriirooHHAss MOJEb aIpOHOB.

®usuka 3a npeaenamMu CrangapTHoW mojenu. TémHas MaTepust U TEMHas
SHEprus.

EnunctBo huznyeckoit KapTUHBI MUPA.

TexHnueckrne yCcTpoMCTBa U TEXHOJIOTHUYECKHUE MPOLIECCHI . TO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSACPHbIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAs TOMOTpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomot, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (poTOrpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCIOIb30BAHUEM JO3UMETPA.

N3yuenune nornoieHust 0eTa-4yacTull aTlOMUHUEM.

Pa3nen 8. DjieMeHTHI aCTPOHOMUM U ACTPOPU3UKH.
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Otanel pa3BUTHs acTpoHOMUH. [IprkiagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. lIpUMEHUMOCTh 3aKOHOB (DU3UKH [JIi OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Mertonbl acTpOHOMHYECKHX ucclenoBaHU. COBPEMEHHBIE OINTHYECKUE
TEJIECKOIIbI, PAANOTENIECKOIbI, BHEATMOC(EpHAsI aCTPOHOMHUS.

Bun 3Bé3nHoro Heba. CosBe3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBH>KEHUE.

ConHeuHas cucrema.

Counnne. ConmHeuHass akTUBHOCTbh. MlcTouHuk sHeprun CoJIHIA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapPAKTEPUCTUKU. J(narpamma «CHeKTpaIbHBIN KJIacc —
CBETUMOCTB». 3BE3Abl TJIABHOW MOCJIEAOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» Uil 3BE3J TJIABHOW IIOCIIENOBATEIBLHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBPEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUHU U 3Boonuu ConHua u
3BE3/. DTanbl >KU3HU 3BE3I.

Mneunsiii IIyte — Hama l'amaktuka. llomoxenue m aBmkenne CoJsiHIA B
lNanaxktuke. Tunel ramaktuk. Paguoramaktuky m kBasapel. YEpHBIE IBIPHI B SApax
raJlaKTUK.

Bcenennas. Pacmmmpenue Beenennoii. 3akon Xa00ma. PazOeranue raimakTuk.
Teopus bosbuioro B3peiBa. PenukToBoe n3inydeHue.

Macmtabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie npo6iaeMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

HabGntonenus 3BE3qHOTO HEOa HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUHN ISl OMpPEACIICHHs TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3ausi (CEBEpHOro MoJiymapus U SpKHE
3BE3/IBI.

HaGnionenus B Tteneckon JIyHbI, IUIaHET, TYMaHHOCTEM H 3BE3AHBIX
CKOILICHUH.

Du3nYeCKUl NPAKTUKYM.

Cnioco0bl u3MepeHus PU3NUYECKUX BETUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM .
AOCOJIOTHBIE U OTHOCUTEbHBIE TOTPEIIHOCTU U3MEPEHUN (PU3NUECKUX BEIUYMH .
OueHka rpaHul] NOTPEIIHOCTEMN.

[IpoBeneHME KOCBEHHBIX U3MEPEHHM, HCCIEAOBAaHUM  3aBUCUMOCTEUN
GU3NYECKUX BEJIIMYMH, TPOBEPKA MPEUIOKCHHBIX runore3 (BbIOOp H3 padoT,
OMMCAaHHBIX B TEMAaTHYECKUX  pas3leiax «YUYEHHYECKHH  DIKCIEPUMEHT,
nabopaTopHbIe PA0OTHI, IPAKTUKYM»).

O0o0mariee NOBTOPEHHE.

28



O06o00111eHre U cUCTEMaTHU3alus COJEepKaHUS pa3lieNioB Kypca «MexaHuka»,
«MonekynspHas Qu3nKa U TePMOAUHAMUKA», «DJIEKTpoauHaMuKka», «Konebanus
U BOJIHBI», «OCHOBBI CHEHHAIBHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
¢busuKa», «INEeMEHTbl ACTPOHOMHUH U aCTPOPUZUKU».

Ponp Qusumkm u acTpoOHOMHMHM B HOKOHOMHYECKOM, TEXHOJIOTHYECKOMH,
COIIMAILHOM U 3TUYECKOM cdepax NesaTebHOCTH YEJIOBEKa, pOjib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOM KApTHUHE MHUpa, 3HAYEHUE ONUCATEIBHOM,
CUCTEMAaTU3UpyIollel, OOBICHUTEILHON UM  MPOrHOCTHYECKOM  (yHKIHUI
¢dusznyeckoi Teopuu, poiib GU3NUECKON Teopur B GOPMUPOBAHUU MPE/ICTABICHUI
0 (U3NYECKON KapTHHE MUpa, MECTO (U3UYECKOU KApTUHBI MUpa B OOIIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPECTABIECHUN O IPUPO/IE.

Me:knpeaMeTHbIe CBSA3H.

N3yuenne «kypca ¢usuku yrayonénnoro ypoBHs B 11 kjacce
OCYILIECTBIISIETCS ¢ YUYETOM COJICPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTHKu, OUOJIOTUU, XUMUHU, reorpaduu U TEXHOJIOTHH.

Mescnpeomemmuvie NOHAMUA, C6A3AHHbBLE C USYUEHUEM MEMOO08 HAYYHOZ0
NO3HAHUA. SBIICHWE, Hay4HbId (pakT, rumnoresa, ¢u3nueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, SKCIEPUMEHT, MOJICTUPOBAaHUE, MOJEIb, HU3MEPECHHUE,
MOTPELIHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHI, I pOBas 1a00paTOPUSL.

Mamemamuka: pEUIEHHE CUCTEMbl YpPaBHEHHU. TpPUTOHOMETPUUECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCU KOOPJHMHAT, CIOKEHHUE BEKTOPOB.
[IpouzBoaHbie 37eMeHTapHbIX (GyHKUMA. [Ipu3Haku mNOmOOUS TPEYroJbHUKOB,
ompeJieNIieHre IO TIIOCKUX PUryp u o0bEéma Te.

buonocua: snexktpuueckue SBIEHUS B KUBOW NPUPOJE, KojeOaTelbHbIE
IBW)KEHUS B JKUBOW NPUPOJE, DSKOJOTHMYECKHE PUCKU IPH IPOU3BOJICTBE
JJEKTPOSHEPTUH,  JJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAOWIEW  Cpeabl,
yIbTPA3BYKOBasi JIMATHOCTUKA B MEIUIIMHE, ONTHUYECKHUE SIBJICHUS B >KHUBOMU
MPUPOJE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHM3Mbl O00pa30BaHMsI KPHUCTAJUIMUECKON PEHIETKH, CHEKTpPaIbHbIN
aHaIu3.

T'eocpagpua: wmarHuTHble TIONIOCa 3€MJIM, 3aJIEKU MArHUTHBIX PV,
(dhoTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonocua. TPUMEHEHHE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB,
ANEKTpOABUTaTeNb SIKOOU, TeHEepaTop MEPEMEHHOr0 TOKAa, MHAYKIIMOHHAs TMeyb,
JMHUU 3JIEKTPONEpeIay, 3IeKTPOABUTaTeNlb, pajiap, PaAUONPUEMHHUK, TEIEBU30P,
anteHHa, TtenedoH, CBY-meub, ynbTpa3BykKoBas JIMATHOCTUKA B TEXHHUKE,
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HpOCKHHOHHBIfI alIiapar, BOJIOKOHHAA OIITHKA, COJIHCYHAA 6aTape;1, CIIYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPpHAA SHCPICTHUKA U OKOJOI'MYCCKHEC aCIICKThI e pa3BUTHA.
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IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBbIIEI'O OBPA3OBAHMAINMYHOCTHBIE
PE3VJIbTATDI

JIMUHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUSI yueOHOro mnpeamera «DuU3UKA»
JIOJIKHBI OTPa’KaTh TOTOBHOCTh U CLIOCOOHOCTh 00yUYaroIINXCsl PYKOBOJICTBOBATHCS
cOpMHUPOBAaHHOW BHYTPEHHEW MO3UIMENH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIINI, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSM POCCHICKOro 0O0IllecTBa, PACHIUPEHUE >KU3HEHHOTO
OMbITa U OIbITA JACSITEIHHOCTH B IMPOIECCE pealu3allid OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATENbHOU JEATEIbHOCTH, B TOM YUCJIE€ B YACTH:

rPaXKJAaHCKOr0 BOCIIUTAHMS

e ChHOPMHUPOBAHHOCTh TPAXKJAAHCKOM  MMO3UIMM  OOydYaloOlmerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO 00IIEeCTBA;

e TMPUHATUE TPAJUIHUOHHBIX OOIEUETOBEYECKUX T'YMAaHHUCTHUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPakAaHCKOTO
oOlecTBa, Yy4yacTBOBaTh B CaMOYNpaBJIeHUHM B  00pa3oBaTEIbHOMI
OpraHu3aluy,

e YMEHHME B3aUMOJEHCTBOBaTH C  COLMAIbHBIMU  HMHCTUTYTaMH B
COOTBETCTBUU € UX (QYHKIUSIMU U HA3HAYCHUEM ;

e TOTOBHOCThH K TYMaHUTAPHOMN U BOJOHTEPCKOUN AEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHMS .

e Cc(HOPMHPOBAHHOCTH pOCCHUICKON TPaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA,;

e IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM
POCCUNCKHUX YYEHBIX B 0071aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA .

e chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TTOBEACHUS;

e CHOCOOHOCThH OLEHHMBATh CUTYAllMIO U MPUHUMATH OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YHUCJIe B ACSATEIBHOCTH YUYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUUBOTO OYTyIIETO .

3CTETHYECKOT0 BOCIIUTAHMS .

e DOCTETHUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAas H3CTETUKY HAaydHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.
TPYJA0BOT0 BOCIUTAHUS
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MHTEpEC K pa3inuHbIM cepam nmpodeccuoHambHON ASSITEILHOCTH, B TOM
YuCji€ CBSA3aHHBIM C (U3MKOM M TEXHUKOM, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oynymiel npodeccuu U peann30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IJIaHbl;

FOTOBHOCTb M CIHOCOOHOCTh K OOpa3OBaHUI0O M CamMOOOpa30BAHUIO B
oOnactu pU3MKKN HA TPOTSKEHUU BCEU KU3HU.

IKOJOTHYEeCKOro BOCIIMTAHUSA .

c(hOpMUPOBAHHOCTH SKOJIOTMYECKON KYJIbTYPhI, OCO3HAHUE TJI00ATBHOIO
XapakTepa 3KOJIOTHYECKUX MpoodIieMm;

IUTAHUPOBAHUE W OCYIIECTBICHUE JACHCTBHM B OKPYXXAIOIIEH Cpelie Ha
OCHOBE 3HaHHMS LEJEeH YCTOWUYUBOTO Pa3BUTHS YEIOBEUECTBA,;

paCIIUPEHUE ONbITA ACATEIBHOCTU SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBUKE.

LHEHHOCTH HAYYHOI'0 IIO3HAHMA .

c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUS (U3NUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAy4YHOM JESITEIbHOCTH, TOTOBHOCTH B MpOIIECCE
M3ydeHuss (U3UKHA OCYIIECTBIATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO
NeATEIHbHOCTh MHIMBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

ITo3naBaTe/ibHBIE YHUBEPCAJIbHBbIE YUeOHbIE e CTBUA
Bba3oBble Jornueckue 1ecTBUA

CaMOCTOSITEILHO  (POPMYNIHpPOBATH M aKTyaJIM3UpPOBaTh MIpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh LENU ACATEIbHOCTH, 3aJaBaTh NAapaMETPbl U KPUTEPUU HUX
JOCTUXKEHUS ;

BBIABIIITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUS B PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaTbIBaTh IJIaH peuieHus MpoOeMbl C YIETOM aHAIU3a UMEIOIUXCS
MAaTEpUAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBl B JEATEJIbHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yJIbTATOB LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUI ACATEIBHOCTH;
KOOPAMHUPOBATH M  BBINOJNHATH pabOTy B YCIOBUAX PEATbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUSA;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE TP PELICHUH KU3HEHHBIX MPOOJIEM .

ba3oBbie ucciaeaoBsaTe/JIbCKue IleﬁCTBHﬂ:
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BJIQJIETh HAYYHON TEPMUHOJIOTHUEH, KIIIOYEBBIMU MOHSITUSMU U METOJaMU
(bu3nYeCcKON HAyKH,

BJIQJIETh ~ HABbBIKAMU  y4e€OHO-UCCIEAOBATEIBCKOM W IPOEKTHOM
NEeSTeTbHOCTH B 00JacTh (U3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOHMCKY METOJOB peIIeHUs 3aaad (PU3MUecKOro
COJIEpXKaHUs, IPUMEHEHHUIO PA3TMYHBIX METOJA0B MO3HAHUS;

BJIQJIETh BUJIAaMHU JICSITEIBHOCTH 10 TMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluu, Npeo0pa3oBaHUI0 U MPUMEHECHUIO B PA3IMYHBIX YYCOHBIX
CUTyalusix, B TOM YHUCJI€ MPHU CO3JIaHUM Y4eOHBIX MPOEKTOB B 00JIACTH
(bu3uKwy,

BBISIBJISITH NIPUYUHHO-CJIEJICTBEHHBIE CBSI3U M aAKTyaJlM3UPOBATH 3ajady,
BBIJIBUTaTh THUMNOTE3y €€ pelieHus, HaxXOAUTh AapryMEHThl JJis
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIEHUMU, 3a/laBaTh MapaMETPbl U KPUTEPUU
peuieHus;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJI€ PEIICHUS 3aJayu Pe3ybTaThl,
KPUTUYECKHU OLEHUBATh UX JJOCTOBEPHOCTH, NPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBIE 3ajlayd B 00pa30BaTEIbHOI
JESATETLHOCTH, B TOM YHUCJIE MPU U3YUEHUU (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OMBIT;
yMETh TMEPEHOCUTh 3HaHUs MO (U3UKE B MPAKTUYECKYIO 00JIacTh
KUBHEICSITEIbHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeH;
BBIJIBUTaTh HOBBIC UJIEH, MpeJjiaraTb OPUrHHAIbHBIE OJIXOIbl U PEIICHUS;
CTaBUTbh MPOOJIEMBI U 3a7a4H, JOIMYCKAIOLIUE allbTE€pPHATUBHbBIC PELICHUS.

Pab6ora ¢ undgopmanuei:

BJIQJIETh HABBIKAMU MOJy4eHUS UHPOpMauu (PU3NYECKOro COAep:KaHUs
U3 HCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IMOUCK,
aHaJ U3, CHUCTEMATH3alMI0 U WHTEPIpETaAlUi0 UHPOPMAIUU Pa3IUUYHBIX
BUJIOB U (DOpM IIpeACTaBICHUS,

OLICHUBAThH JIOCTOBEPHOCTH UH(OpMALIUH;

UCIIOb30BaTh CPEACTBA HMH(DOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B  PEIIEHUHM  KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3allMOHHBIX 3aJlad C COOJI0JIeHHeM TpeOOBaHUM HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOpM UHGOPMAITMOHHON O€30MaCHOCTH

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJEpKaHUSA B Pa3IMYHbIX (opMmaTax C
y4€TOM Ha3HayeHUs HUHQOpMAlMK U 1EJIeBOM ayAuTOpUH, BbIOUpas
ONTUMAaIbHYIO (POPMY IIPEACTABICHUS U BU3YyaIU3allIH.
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KOMMYHHK&TI/IBHLIE YHUBEPCAJIBbHBIC yqeﬁnble HeﬁCTBHH:

OCYUIECTBIIATh OOIIEHWE HA YypokKax (U3UKK U BO BHE-YPOUHOU
NEATEIbHOCTH

pacro3HaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W CMAr4aTh
KOH(JIUKTHI,

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMaTh W UCHOJb30BaThb  MPEUMYIIECTBA  KOMAaHJAHOM  H
WHJUMBHUYaJIbHON pabOThHI;

BBIOMpaTh TEMAaTUKY M METOJIbI COBMECTHBIX ACHCTBHUM ¢ y4éTOM OOIIKX
MHTEPECOB U BO3MOXKHOCTEW Ka)KJI0r0 WICHA KOJIJICKTUBA;

MPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPraHW30BBIBATH U
KOOPAWHHUPOBATh JEUCTBUS N0 €€ JOCTHXKEHUIO. COCTAaBIISITh IUIaH
JEUCTBUM, paclpeeNsiTh POJIu ¢ YYETOM MHEHUN YYACTHUKOB, OOCYXKAAaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KA4YE€CTBO CBOETO BKJIAJAa M Ka)XXIOr0 YYaCTHHKAa KOMAaHIbI B
001U pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE MPOEKTHI, OIEHHBATh HJAEU C MO3WUIMU HOBU3HHI,
OPUTMHAIBHOCTH, IPAKTHYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh MO3UTHUBHOE CTPATETMYECKOE MOBEICHUE B Pa3IUYHBIX
CUTyallusix, TMpOSIBIATbL  TBOPYECTBO U  BoOOpaxeHue,  OBITh
WHULIMATUBHBIM.

PeI‘y.]'lSITI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁnble IleﬁCTBI/Iﬂ
CaMOOpFaHI/ISaHHH .

CaMOCTOSITEIbHO ~ OCYIIECTBIIATh IMO3HABATEIbHYIO JIEATEIIBHOCTh B
obnmacti (U3UKKM W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh H
dhopMyIupoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEIbHO COCTaBJISITh IJIAH PEIICHHS] PAaCUETHBIX U KAUECTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTUYECKOW pabOThl ¢ yUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH M IPEANIOYTECHUN;

J1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;

paclupsTh  paMKH  y4eOHOro TmpeaMera Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBAThH €ro, OpaTh Ha ce0sd
OTBETCTBEHHOCTb 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO APYIULUU B 00JacCTH
(Gu3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa3oBaTeNIbHBIM U KYJbTYPHBII
YPOBEHb.
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CﬂMOKOHTpOJIL, IMOIIHOHAJI bHbIH HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYyaIlUsIM, BHOCUTh KOPPEKTUBBI B AEATEILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YJILTATOB 1IEJISIM;

BJIaJICTh HABBIKAMHM IIO3HABATEJIILHOM pediieKcuM Kak OCO3HAHUS
COBEPIIAEMbIX JICMCTBUIA U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAaHUU;

WCIIOJIb30BaTh MPpUEMBI pedIeKCUU IS OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS ;

YMETh OLICHWBATh PUCKHM W CBOEBPEMEHHO INMPUHUMATh PEIICHUS MO HMX
CHIDKCHHIO,

NpUHUMAaTh MOTHUBBI W APTYMEHTHI APYTrUX INpPU aHAIHU3€ pPE3YyJbTaTOB
JIEATCIBHOCTH

MIPUHUMATH ce0s1, MOHMMas CBOM HEJIOCTAaTKU U JIOCTOMHCTBA,

NpUHUMAaTh MOTHUBBI W APTYMEHTHI APYTrUX NpPU aHAJIHU3€ PE3YyJIbTaTOB
JIEATCIBHOCTH

MpU3HABaTh CBOE MPABO U MPABO JIPYTUX HA OIITHUOKH.

B mpornecce mocTmkeHHs JTUYHOCTHBIX PE3YJbTaTOB OCBOSHUS MPOTPAMMbI IO
dbu3uke I8  ypOBHSA CpeaHEro oOImero oOpa3oBaHUA y  OOyYarOIMMXCS

COBEPIICHCTBYETCS AMOITMOHATLHBIN HMHTEJUICKT, IPEI0JIaratoIIHit
c(hOpMHUPOBAHHOCTb.
e CaMOCO3HAHHWS,  BKJIIOYAIOMICTO  CIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIMOHAIBLHOE COCTOSIHUE, BUACTh HANPaBICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOIMOHAIBHOU cdepbl, ObITh YBEPEHHBIM B CE0€;

caMOperyJIupoBaHusl, BKJIIOYAIOIIET0 CAMOKOHTPOIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIOCOOHOCTh aJalTHUPOBATHCA K
AMOIMOHANBHBIM W3MEHEHUSIM U MNPOSBISTH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHUKEHUIO LETU
U ycrexy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JCHCTBOBATH, UCXO/s U3
CBOUX BO3MOKHOCTE;

AMIIATUM, BKJIIOYAIONMIEW CMOCOOHOCTh IMOHHMMATh SMOIMOHAIBLHOE
COCTOSIHME JPYIHX, YYUTHIBaTb €ro MpH OCYIICCTBICHUU OOILICHHUS,
CIIOCOOHOCTb K COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C APYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspemaTh KOHPIUKTHI.
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INPEAMETHDIE PE3VJIbTATDI

K konny oOyuenust B 10 knacce mpeameTHble pe3yiabTaThl Ha YriayOJE€HHOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM |

MOHUMATh poiab (U3MKKM B SKOHOMHYECKOH, TEXHOJOTUUYECKOM,
AKOJIOTUYECKOM, COLMaIbHOM M 3TUYECKOM cdepax JesTeTbHOCTU
YeJIOBEeKa, pOojib U MECTO (PU3MKK B COBPEMEHHOI HAay4YHOU KapTHUHE MUpa,
3HAUYEHUE OIHUCATENIbHOW, CHUCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIbHOU U
MPOTHOCTHYECKOW ~ (QyHKIMH  (PU3MYECKON TEOpUH —  MEXaHHKH,
MOJICKYJISIPHOU (PU3UKK M TEPMOAMHAMUKH, POJib (PU3NUECKON TEOpUHU B
(dbopMupoBaHuU MpeACTaBICHUN 0 (PU3NYECKON KapTUHE MUPA;

paziuyaTh YCJIOBUSL MNPUMEHHUMOCTH Mojeled (u3nyeckux Ten u
nporueccoB (SBICHUI). HHEpLMAIbHAs CHCTEMa OTCYéra, aOCOJIIOTHO
TBEpJIOE TEJIO, MaTepuaiabHas TOYKAa, PABHOYCKOPEHHOE JBUXKEHHE,
CBOOOJIHOE TajJieHne, aOCoJIOTHO yrpyras jgedopmanus, aOCOIIOTHO
YIOPYroe u abCONIOTHO HEYIPYTroe CTOJIKHOBEHHUS, MOJIENU ra3a, KUJKOCTU
U TBEPIOro (KPUCTALUTUIECKOT0) Tea, WACANbHBIN Ta3, TOUCUHBIA 3aps,
OJIHOPOJIHOE AJIEKTPUUYECKOE TOJIE;

pa3nuyaTh yciaoBus (TpaHUIBI, 00JaCTH) MPUMEHHUMOCTH (DU3HUSCKUX
3aKOHOB, MOHHUMAaTh BCEOOILIMN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSCHATH MEXaHUYECKHE IMPOLIECChl U SIBIICHMS,
UCIIOJIb3YSl OCHOBHBIC TIOJIOKEHHS U 3aKOHBI MEXaHUKU (OTHOCHTEITHLHOCTH
MEXaHUYECKOTO JABUXKEHUS, (HOpPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUsI, mpeoOpa3zoBanust [anunes sl CKOPOCTH M MEpeMElleHus,
3akoHbl HbIOTOHA, TPUHIUI ~ OTHOCUTENBHOCTH [ ammies, 3akoH
BCEMUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS! UMITYJIbCa U MEXaHUYECKOU
SHEPTHH, CBSI3b PabOThl CWJIBI C U3MEHEHHEM MEXAaHWYECKOW JHEpruu,
YCIIOBUSL paBHOBECHS TBEPAOro Tena), NPH OTOM HCIOJIH30BATh
MaTeMaTU4ecKoe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh yCIJIOBHS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: peoOpazoBanuit ['anuies, BToporo
U Tperbero 3aKoHOB HbIOTOHA, 3aKOHOB COXpaHEHUsI HMIYyJbca U
MEXaHUYECKOU SHEPruH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIU3UPOBATh U OOBSACHSTH TEIJIOBBIE MPOLIECCHl U SABICHUS, UCIIOIb3YS
ocHoBHbIe ToNOkeHUsT MKT u 3aKkoHbI MOJEKYyIsIpHON (QU3UKU U
TepMOAMHAMUKH (CBSI3b  JABJICHHUS HJEAJIbHOIO Tra3a CO CpeaHeH
KHHETUYECKOM HHEpPrueil TemIoBOro JBMXKEHUS W KOHIIGHTpalHeill ero
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpPEIHEN KHUHETUYECKOU
SHEPTHEN TEMIOBOIr0 JIBHXKEHUSI €ro YacTHll, CBS3b JAaBJICHUS UICATBbHOIO
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raza C KOHIECHTpalUeHd MOJIEKYJ M €ro TeMIepaTypor, YpaBHECHHUE
MeunneneeBa—Knamneiipona, mepBblii 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHUS PHEPTHH B TEIUIOBBIX MpOIEeccax), MPH 3TOM KCIIOJIh30BATh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh yCJIOBUA
IIPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Knaneipona;

aHAJIU3UPOBATh U OOBSICHATH DJIEKTPUYECKUE SIBJICHUS, HCIOIb3YS
OCHOBHBIC TIOJIOKEHHS M 3aKOHBI JJICKTPOJIWHAMUKU (3aKOH COXPAaHCHHUS
AIEKTPUYECKOTO 3apsija, 3aKOH KynoHna, MOTEHIINATBbHOCTh
AJEKTPOCTATUYECKOTO TIOJISI, MPHUHIUII CYNEPNO3ULHUN SIIEKTPUUECKUX
MOJIEN, MPHU ITOM YKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKU BAXKHBIE COOTHOLICHMS: 3aKOHbI OMa 1 y4dacTka
Heny M Ui 3aMKHYTOW DJIEKTPUYECKOM Lenu, 3akoH Jxoynsa—Jlenua,
npaBwia Kupxroga, 3akonsr @apajes A1 3JIeKTPOIn3a);

ONUChIBaTh (PU3UYECKHE MPOLECCHl U SIBICHMS, HCIOJb3YsSl BEJIMYUHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TE€JNA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, JaBJICHUE, IMOTCHIMAJIbHAS JHEPrus, KHHETUYECKas
AHEPIHsi, MEXaHWYeCcKas 3Heprusi, paboTa CHUJIbI, IEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIAa YNPYrOCTH, CUJa TPEHHS, MOIIHOCTD,
SHEpPrus B3aUMOJCHCTBHS Tena ¢ 3eMi€l BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrou JnepopManvii MOPYXKHUHBI, KOJIUYECTBO TEIUIOTHI,
a0coJIIoTHasl TeMmIeparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSS
SHEPTHsl HUJICabHOTO OJIHOATOMHOTO Ta3a, paboTa uAcalbHOrO rasa,
OTHOCUTEJIbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeambHOro TEIIOBOrO
JIBUTATEIS; SJIEKTPUUECKOE TOJIe, HANPSKEHHOCTD JIEKTPUYECKOrO IO,
HanpspKEHHOCTh  TOJISI TOYEYHOTO 3aps/la WM 3apsDKEHHOro Iiapa B
BAKYyyM€ W B JUAJIEKTPUKE, MNOTEHUHAI 3JIEKTPOCTATUYECKOTO IIOJS,
Pa3sHOCTh  IOTEHLMAJOB,  JJIEKTPOABMIKYIIas  CWia, CHJIAa  TOKAa,
HanpspKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €MKOCTh ILIOCKOTO
KOHJICHCATOpa, CONPOTHUBJIICHHE YYacTKa LENH C MOCIEAO0BATEIIbHBIM M
MapajyIeIbHbBIM COEUHEHUEM PE3UCTOPOB, SHEPIUS JIEKTPUUECKOTO MO
KOHJICHCATOPa,

OOBACHATH  OCOOCHHOCTHM  MPOTEKaHHs  (PU3UYECKUX  SIBIICHMIA:
MEXaHUYECKOE JIBUKCHHE, TEIUIOBOE JBWIKCHUE YacCTHI] BEIIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE JBUKEHHE, TUuDPy3us, ucnapeHue,
KUIICHHE U KOHJCHCAIMs, TUIABJICHUE U KPUCTAIUIA3ALNS, HAITPABIECHHOCTD
TEIUIONEPEIAUH, IIEKTPU3aLUs TEJ, SKBUIOTCHIIMAIBbHOCTh MMOBEPXHOCTHU
3apsKEHHOTO TPOBOJHUKA;

MPOBOJIUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NUECKOIl BEIMUYMHBI OT
OPYrold C  UCHOJb30BAHUEM  IMPSAMBIX HW3MEPEHHH, TNpPU  ITOM

37



KOHCTPYMPOBaTh YCTaHOBKY, (DHKCHPOBATh pe3yabTaThl IOIyYCHHOMU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHAE TpadUKOB C YUETOM
a0COJTIOTHBIX MOTPENTHOCTEH NU3MEPEHUH, J1eJIaTh BBIBOJIBI IO Pe3yabTaTam
HCCIIeIOBaHUS,

MPOBOJUTh KOCBEHHBIC H3MEPEHUsS] (PU3MYECKUX BEIUYMH, IPH 3TOM
BBIOUpATh ONTUMAJIbHBIA METOJ HM3MEPEHMs, OLICHHMBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHH ;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPETOKEHHOW TUIMOTE3bI . MIAHUPOBATH
AKCIIEPHUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHAITU3UPOBAThH
MOJy4YEeHHBIE PEe3yJbTaThl W J€JIaTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUTIOTE3HI,

coOJIr01aTh MpaBuiia 0€30MacCHOT0 TPYyAa MPH MPOBEIACHUHN HCCIICIOBaHUM
B paMKax y4YeOHOro DSKCIEpUMEHTa, NpakTUKymMa U  y4eOHO-
HCCIIEIOBAaTEILCKOM W TMPOEKTHOW JESITEILHOCTH C HCMOJb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIa0OPATOPHOTO 000PYAOBAHUS

peliate pacy€THbIC 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOM
(du3nYecKod MOJIeNbI0: HA OCHOBAaHWM aHaIM3a YCIOBUSI 0OOCHOBBIBATh
BBIOOp (M3MUECKOM MOJENM, OTBEUYalomer TpeOOBaHMSAM 3aj]laud,
NPUMEHATh  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThl
(GU3UYECKUX TEOpPUN TIPU MCIOJb30BAHMU MAaTEMaTUYECKUX METOJIOB
pelIeHus 3aaad, TpoOBOAUTH Pacu€Thl HA OCHOBAHUM MMEIOIINXCS TAaHHBIX,
aHaJIM3UPOBATh PE3yNbTAaThl U KOPPEKTHPOBATH METOIbI PEIICHUS C
y4ETOM TTOTYYEHHBIX PE3YIbTaTOB;

pelmiath KadyeCTBEHHBIC 3a/lauM, TPEOyIoImHe IPUMEHEHUs 3HAHUU H3
pPa3HBIX pa3iesioB Kypca (pU3MKH, a TaKKe MHTErpallii 3HAHUK U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIAa. BBICTPAMBaTh JIOTHYECKYIO
IIETIOYKY PACCYXJACHUN C OTIOPOM Ha M3YYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
1 (puszndeckue SBICHUS,

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA IS OOBSCHEHUS OCHOBHBIX
MPUHIMIIOB pabOThl U3MEPUTEIBHBIX MMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

MPUBOJUTH TPUMEPHI BKJIAJa POCCHUHUCKUX W 3apyOCKHBIX YUEHBIX -
(U3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO
MHpPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEACTBUS OBITOBOM M MPOW3BOCTBEHHOM
NEATCIIbHOCTH YeJIOBEKAa, CBSA3aHHOM C (PU3MYECKUMHU MPOILECCAMH, C
MO3UITMNA SKOJIOTUYECKON 0€301TacCHOCTH, PEACTABICHUH O pallMOHAITLHOM
MPUPOAONOIBb30BAaHNHU, a TAKKE Pa3yMHOM HCIIOJIb30BAaHUM JOCTHIKCHHUI
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HAyKM M TEXHOJOTUWA [l JajJbHEWINEro pa3BUTHS YEIOBEUECKOTO
o0111eCcTBa;

MPUMEHATh Pa3Iu4Hble CIOCOOBI padoThl ¢ uHpoOpMalmen (puznueckoro
COJIEpXKAHUSI C UCIOJIb30BAHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUHM, MPU 3TOM HCMOJIb30BaTh COBPEMEHHbIE HMH(OpPMalMOHHbIE
TEXHOJIOTUU I TIOMCKa, NepepabOTKU U MPEAbsIBICHUS Y4YeOHOU H
Hay4YHO-MIONYJISIPHOW MH(OpMaLIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHpopManMK, TOIYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UpPOBATh  MMOJy4yaeMyl0 HUH(pOpManMlO W OUEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIn3a UCTOYHUKA UH(GOPMAIUH;

MPOSIBISTH OpraHu3allMOHHBIC u MO3HABATEIbHBIC yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOpETeHHs] HOBBIX 3HAHUW B Ipollecce
BBITIOJIHEHUS TPOEKTHBIX U Y4E€OHO-UCCIIEeI0BAaTENbCKUX PadoOT;

paboTathb B TpynIe ¢ HCHOJHEHUEM pPa3JIMYHBIX COIMATIBHBIX PpOJEH,
IJIAaHUPOBATh PabOTy TPYIIIbI, PAMOHAIBHO PACIPENENATh NEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalUsX, aJ€KBATHO OIIEHMBATH BKJIAJl KaXXJOr0 W3
YYaCTHUKOB IPYMIIbI B PEIICHUE paccMaTpUBaeMOM MPOOJIeMbl,;

MPOSIBISATh MOTUBALIMIO K Oynyuied npodeccuoHanbHON NeATeIbHOCTH 10
CHEIUATBHOCTAM (PUBHKO-TEXHHUUECKOTO MPOpUIIs .

K konny oOyuenust B 11 knacce npeamerHble pe3yiabTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpakaTb CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM |

MOHUMAaTh poib (U3MKKM B SKOHOMHYECKOH, TEXHOJOTUYECKOM,
COLIMAILHOM U 3TUYECKOU c(epax AesTEIbHOCTH YeJIOBEKa, POJib U MECTO
(¢U3UKM B COBPEMEHHOM HAay4YHOM KapTUHE MHpA, POJb ACTPOHOMHH B
MPAaKTUUYECKON  JIESITEJbHOCTH YEJIOBeKa U  JaJIbHEHIIEeM Hay4HO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHUE OMHUCATEIbHOM, CHCTEMATU3UPYIOIIEH,
OOBACHUTENBHON M MPOTHOCTHYECKOW (YHKUUN (PU3UUECKOU TEOpUuu —
ANEKTPOJAMHAMUKH, CHEHUATIbHOM TEOPUH OTHOCHUTEIIBHOCTH, KBaHTOBOM
¢busuku, ponp (uznyeckol Teopur B (HOPMUPOBAHUM TPEACTABICHUU O
¢du3nyeckoi KapTHUHE MUpa, MECTO (PU3MUECKON KapTUHBI MUpa B OOLIEM
pSly COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX IIPEACTABICHUN O MPUPOJIE;
paznuyaTh YCJIOBUSL MPUMEHHUMOCTH Mojened (u3anueckux Ten u
MPOIECCOB  (SIBJICHUI): OTHOPOTHOE JJICKTPHUYECKOE | OJHOPOIHOE
MarHuTHOE MOJisi, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUYECKUI MasiTHUK,
UJICAUTbHBI TIPYKUHHBIM MasTHUK, TaPMOHUYECKHE BOJIHBI, WCATbHBIN
KoJie0aTebHbIN KOHTYp, TOHKAs JIUH3a, MOJEJIeH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIEJIN CBETA,
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pa3nuyaTh yciaoBus (TpaHUIBI, 00JaCTH) MPUMEHHUMOCTH (DU3HUECKUX
3aKOHOB, MOHHUMAaTh BCEOOIIMN XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH SJEKTPOMATHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIONb3Yysl OCHOBHBIE TOJIOXKEHUSI M 3aKOHBI DJIEKTPOJMHAMHUKH U
CHEUUaTbHOM  TEOpPUH  OTHOCUTEIHHOCTH (3aKOH  CcOXpaHCHWSI
JJEKTPUYECKOrO 3apsga, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMArHUTHOM  uWHAykuuu, npaBuwio  Jlenma, cBs3p  J/JIC
CAMOMHIYKIHUU B JJIEMEHTE »JJIEKTPUYECKOM IeMu €O CKOPOCTHIO
W3MEHEHUs  CWIbl  TOKa,  MOCTyJaThl  CHEUUAJIbHOM  TEOpHUHU
OTHOCHUTEJIBHOCTU DUHIITEHHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHUS, UCIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHWe  DWHIITEWHA  JUIA
dbotoapdekra, mnepBbii u BTOpol moctrynarsl bopa, mnpuHUMO
COOTHOIIIEHUsI HeompeaenéHHocTeil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOIO0 M MacCOBOTO YHMCEN U PHEPTUM B SJECPHBIX PEAKIMAX, 3aKOH
paJMoOaKTHBHOIO pacraza);

ONMUCHIBaTh (PU3UYECKHE MPOLECCHl U SIBICHMS, UCIOIb3YSl BEJIMYMUHBI:
HaIpPsKEHHOCTh 3JIEKTPUUYECKOTO MOJISI, MOTEHIUAT JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TOTEHIMATOB, DJEKTPOJBIKYIIAsS CHJIA, WHIYKIUS
MarHuTHOTO TIOJII, MAarHUTHBIA TOTOK, cwia AMIiepa, UHIYKTUBHOCTD,
ANEKTPOABUKYILAS CHUJIa CAMOWHIYKIMHM, SHEPrusi MarHUTHOTO TOJIS
MPOBOJIHMKA C TOKOM, PEISATUBUCTCKHI UMIIYJIbC, IIOJHAs SHEPTus,
SHEPrusl MOKOS CBOOOJHOM 4YacTHUIIBI, YHEPTUsl U UMIYJIbC (POTOHA,
MacCOBO€ YUCJIO U 3apsijl SApa, FHEPTUS CBSI3H SIAPA;

OOBACHATH  OCOOCHHOCTHM  MPOTEKaHHs  (PU3UYECKUX  SIBIICHMIA:
ANIEKTPOMArHUTHasi UHAYKIUS, CAMOUHIYKIHUS, pe30HAHC, HHTEp(dEepEHIIMS
BOJH, aAudpakuus, AUCHEpPCHUsl, T[OJHOE BHYTPEHHEE OTpPa)KEHHUE,
dotosnexrpuueckuii 3dgdexr (poroaddexr), amppa- u Oera-pacmaabl
a/ep, raMMma-uslydeHue saep, (Pu3nuecKkue MPUHIUIBI CHEKTPaTbHOIO
aHanu3a u paboThI Ja3epa;

OMpeNeNsiTh HampaBlCeHWE WHAYKIWA MArHUTHOTO MOJsS MPOBOJHHUKA C
TOKOM, CWiIbl AMnepa u cuibl JlopeHna;

CTPOUTH U300paKeHUE, CO3aBaeMOe TUIOCKUM 3€pPKaJIOM, TOHKOM JIMH30M,
U PacCUUTHIBATh €r0 XapaKTePUCTUKHU;

MPUMEHSATh OCHOBOIIOJIAraloIINe ACTPOHOMHUUYECKUE TMOHSTHUS, TCOPUH U
3aKOHBl JUIi aHalIM3a U OO0BACHEHUS (U3UUYECKHUX  IPOIECCOB,
MPOUCXOAIIUX B 3BE3/1aX, B 3BE3JHBIX CHUCTEMaX, B MEXIaJIaKTUYECKOU
cpene; ABMXKEHUs HEOECHBIX TeJ, IBOJIIOIMU 3BE3/1 U BeeneHnHoi;
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MPOBOJIUTh HCCIEIOBAHHE 3aBUCHUMOCTEM (PU3NUYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEpPEHUM, MpU HSTOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCUpOBAaTh pe3yJdbTaThl MOJYYEHHOH 3aBUCUMOCTHU
(¢u3MYeCKUX BEIMYMH B BHJIE TpadUKOB C Y4E€TOM aOCOIIOTHBIX
MOTPEIIHOCTEN  U3MEPEeHWH, JejaTh  BBIBOABI IO  pe3yjbTaTaM
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE HU3MEPEHUS (PU3MUECKUX BEIUYUH, MPU STOM
BBIOMpaTh ONTHUMAJILHBIM METOJ] U3MEpPEHHUsI, OLICHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHbBIE NMOTPEIIHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHUH;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEI0KEHHON TMIOTE3bI . TUIAHUPOBATh
AKCHEPUMEHT, COOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3HPOBAThH
MOJIyYEHHBbIE PE3yJbTaThl M JENaTh BBIBOJ O CTaTyce MPEJIOKEHHOMN
TUIOTE3HI,

OMUCHIBATH METObI MOTYUYECHHS] HAYYHBIX ACTPOHOMHUUYECKUX 3HAHUM ;
coOIr01aTh MpaBuiia 0€30MacCHOT0 TPYyAa MPH MPOBEIACHUH HCCIICI0BaAaHUM
B paMKax y4eOHOro SKCIEpUMEHTa, NpakTUKymMa M  y4eOHO-
UCCIEOBATEIbCKOM M TMPOEKTHOM NESITENbHOCTH C MCIHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS

pemate pacy€THbIC 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOM
¢du3nyeckol MOJEIbI0: HAa OCHOBAaHMM aHAllU3a YCJIOBHS BbIOUpATh
duznyeckrue MOJENH, OTBeYarolue TPeOOBaHUSAM 3aJaudd, MNPUMEHSThH
(GbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl (PU3HMYECKUX TEOPHUH
IpU HCHOJB30BAHUM MATEeMaTUYECKUX METOJOB pelleHus 3ajad,
MPOBOJIUTH PAcUEThl HA OCHOBAaHWU UMEIOUIMXCS JAaHHBIX, aHATM3UPOBATH
pEe3yAbTaThl U KOPPEKTUPOBATH METOJbl PEUIEHUS C YUYETOM IMOIYUYEHHBIX
PE3yIBTATOB;

peliaTh KauecTBEHHbIE 3ajlaud, TpeOylollue MNPUMEHEHUs 3HaHUU U3
Pa3HbBIX pa3/iesioB Kypca GU3UKH, a TAKKE UHTETPAllMU 3HAHUN U3 APYTHUX
MpPEAMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJICHHUM C OMOPOi Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (puszndeckue sSBICHUS,

UCIIOb30BATh TEOPETUUECKUE 3HAHUS [JIi OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB pa0OThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB
Y TEXHOJIOTMYECKUX MTPOIIECCOB;

NPUBOAUTH MPUMEPHI BKJIaJa POCCHUUCKMX M 3apyOEKHBIX YUYEHBIX -
(U3UKOB B pa3BUTUE HAYKH, B OOBSICHEHHWE MPOLIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKHU U TE€XHOJIOTHUH;

aHAJIM3UPOBATh U OLIEHUBATh MOCJEACTBUS OBITOBOW M MPOU3BOICTBEHHOM
NESTETbHOCTH 4YEJIOBEKAa, CBSA3aHHOM C (U3MYECKUMHU TMpolleccaMu, C
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MO3UIINI KOJIOTHYECKON 0€30MacHOCTH, MPEICTABICHUM O palluOHATbHOM
MPUPOJIONOJIB30BAHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAaHUU JOCTUKEHUN
HAyKM M TEXHOJOTUWA I JajJbHEWINEro pa3BUTHS YEIOBEUECKOTO
o0111eCcTBa;

MPUMEHATh Pa3jIudyHble CIOCOObI padboThl ¢ uHpoOpMaluen (puznueckoro
COJIEpXKAHUSI C UCIOJIb30BAHHMEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTUHM, MPU 3TOM HCMOJIb30BaTh COBPEMEHHbIE HMH(OpPMalMOHHbIE
TEXHOJIOTUU 1A TOMCKa, MNEepepadOTKU U MPEeAbsSBICHUS Y4eOHOU H
Hay4YHO-MIONYJISIPHOW MH(OpMaLIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(popManyK, TOTYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKHU
aHAJIM3UPOBATh  MOJy4yaeMyl0 HWH(pOpManMo W OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POpMAIUH;

MPOSIBISTH OpraHu3allMOHHBIC u MO3HABAaTEIbHBIC yMEHUS
CaMOCTOSITEILHOTO ~ MpUOOpETeHHs] HOBBIX 3HAHUM B  Ipoliecce
BBITIOJIHEHUS TPOEKTHBIX U Y4EeOHO-UCCIIEI0BAaTENbCKUX PadoT;

pabotarhb B TpyHIe ¢ HMCHOJHEHUEM pPaA3JIMYHBIX COIMATIBHBIX PpOJEH,
MJIAaHUPOBATh PabOTy TPYIIIIbI, PAMOHAIBHO PACIPENENATh NEATeIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsX, aJ€KBATHO OIIEHMBATH BKJIAJl KaXXJOro W3
YYaCTHUKOB IPYMIIbI B PEIICHUE paccMaTpUBAEMOM MPOOIIEMBbI,;

MPOSIBISATh MOTUBALIMIO K Oynyuiel npodeccuoHanbHON NeATeIbHOCTH 10
CHEIUATBHOCTAM (PUBHKO-TEXHUYECKOTO MPOpUIIs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (mu¢poBbie)
Konrpoabuble | IIpakTuyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pasznea 1. HAYYHBIM METO/ ITIO3HAHUS ITIPUPOIbI
11 Hayunslii MeTO IO3HAHUS TPUPOBI 6
Utoro mo pazneny 6
Pasznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JnHamuka 10
2.3 CraTtuka TBEpIOrO TENA S)
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10
Hroro no pazneny 35
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TenaoBble MATUHBI 20
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1
nepexo/ibl
Hroro no pazneny 49
Pazgen 4. QJIEKTPOJANHAMMUKA
4.1 DJEKTPUUECKOE TOJIE 24
4.2 IToCTOSIHHBIN 7EKTPUUECKUI TOK 24
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4.3 Toku B pa3nuuHBIX cpenax 6
Uroro no pazaeny o4
Paszea 5. ®U3MUYECKHUHA MPAKTUKYM
5.1 Ou3nyecKkuil NPakKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16

44



11 KIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/ P Kontpoabnbie | IIpakTnueckue (mupp )
NpPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JIEKTPOJANHAMMUKA
11 MarunutHO€ noJ1€ 14
1.2 OneKTpOMarHuTHasi UHIYKIUS 13 1
Uroro no pazaeny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 MexaHuueckue KojaeOaHus 10
2.2 DJeKTpOMarHuTHbIE KoJIeOaHUs 15
53 MexaHHUEeCKHE U 3IIEKTPOMarHUTHBIE 10 1
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTHU

3.1 Ocnossl CTO S) 1
Hroro no pa3zneny 5
Pa3gen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBON Jyann3m 15

4.2 ®duszuka atoma 5

43 ®du3nKa aTOMHOTO JIpa U 3JIEMEHTaPHBIX 5

JACTHUII
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Hroro no pazaeny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKU

5.1 DJeMeHTHl aCTPOHOMHUU M aCTPOPUIUKU 12
Uroro no pazaeny 12
Paszea 6. ®PU3MUYECKUH MPAKTUKYM
6.1 du3nyeckuil NPakKTUKYM 16 16
Utoro mo pazneny 16
Pazgen 7. OBOBIIAIOHIEE IOBTOPEHHUE
Cucremaru3zanus u 00001eHne
71 MPEIMETHOTO COJIEP>KAHUS U OIbITa 15
' JeSITeIBbHOCTH, TPUOOPETEHHOTO TPU
u3yueHnu Kypca gusuku 10 — 11 knaccon
Uroro no pazaeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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PaccmoTpeno Ha 3aceganuu MC
(mporokoi ot 30.08.2023 Ne 1)

CornacoBano
3am. tupekropa no YBP
Yuoucosa 1.B.

«30» aBrycra 2023
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