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Kazaus 2024

116. ®enepanbHas pabouas nporpamMmma mno yueoOHomy npeamety «Duzukar
(yrnyOnéHHbBIN ypOBEHB).

116.1. denepanbHas paboyasi mporpamMmma no yueoHomy npeamery «Duznkar
(yrnyOnénHblil ypoBeHb) (mpeameTHast 00s1acTh «EcTeCTBEHHO-HAyUYHbIE
MpeaMEThI») (Janee COOTBETCTBEHHO — MporpaMma o ¢pusuke, Pu3nka) BKIIOYAeT



MOSICHUTEINIBHYIO 3aMHCKY, COJIep>KaHne O0yUeHUs, TTIAHUPYEMbIEC Pe3yJIbTaThl
OCBOEHHUSI MPOTPAMMBI 110 (PU3HUKE.

116.2. IlosicHuTeNbHAS 3aMIMCKA OTPaKaeT OOIIME LETU U 3a1a4l (PU3HKH,
XapaKTEPUCTUKY TMICUXOJOTHUYECKUX MPEANOCHUIOK K €€ U3YUSHUIO
00y4YaromMMHCs, MECTO B CTPYKTYpe y4eOHOro IIaHa, a TakKe MOAX0Abl K 0TOOpY
COJICp>KaHMsl, K ONIPEACIICHUIO JIAHUPYEMBIX PE3yJIbTaTOB.

116.3. Conepxanue oOy4eHUsI paCKpbIBAaeT COJIepIKATEIbHbIC JIMHUHU, KOTOPHIS
MpeaaratoTcs 1uisi 0053aTeIbHOTO U3YUYEHUS B KaXKJIOM KJIacce Ha YPOBHE
CpeaHero oo011ero 0opa3oBaHusl.

116.4. IlnanupyemMbie pe3yabTaThl OCBOCHUS MPOTPAMMBI MO (PU3UKE BKITIOYAIOT
JUYHOCTHBIC, METANIPEAMETHBIE PE3YJITAThI 32 BECh IEPHO]T O0yUCHUs HA YPOBHE
CpeaHero oo01Iero 0opa3oBaHus, a TAKXKe MPEAMETHBIE JOCTHKEHUS
o0Oy4aromerocs 3a Kaxx1bli roj; o0y4eHus.

116.5. IlossicHuTEnbHAS 3aNKCKA.

116.5.1. [IporpamMmma 1o ¢gusrike Ha ypOBHE CPEIHETO 0OIIETO 00pa3oBaHUS
pa3zpaboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHUMN K pe3yabTaTaM OCBOCHHUS
OCHOBHO# 00pa3zoBaTeIbHOM porpaMmsl, ripeacrabieHHbix B DI'OC COO, a
Takxke ¢ yud€tom (enepanbHoi pabouelt mporpaMmbl BociuTanus u Konnenmun
npenoaBanus yuyeoHoro npeamera «dusnka» B 00pa3zoBaTeIbHBIX OPraHU3aAIUIX
Poccuiickoit deaeparuu, peanu3yomux OCHOBHbIE 00pa3oBaTEIbHbIE
IpOrpaMMBl.

116.5.2. [Iporpamma 1o ¢pusuke onpeaenseT ods3aTebHOe TPEAMETHOE
COJIep’KaHNE, YCTAHABIMBAET PEKOMEHAYEMYIO NTOCIIEI0BATEIbHOCTh U3YUEHHUS
TEM U Pa3esioB yueOHOro MpeaMeTa ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBA3EH, JIOTUKU Y4€OHOTO MPOIEcca, BO3PACTHBIX
ocoOeHHocTel oOy4daronuxcs. [Iporpamma no ¢uszuke 1aét nMpeacTaBICHUE O
HEJAX, COJePKaHUH, OOIIIeH



CTpaTeruu oOy4eHHUsl, BOCIUTAHUS U Pa3BUTHUs 00yUYarOIIUXCs CPEACTBAMU
yueOHoro npeameta «duzuka» Ha yrinyOJIEHHOM ypPOBHE.

116.5.3. Uzyuenue kypca GU3UKU YIIIyOIEHHOTO YPOBHS MO3BOJISET PEeaiu30BaTh
3a/1auu npodhecCHOHATBHOW OPUEHTALIMH, HAPABIECHO HA CO3/IaHUE YCIOBUM IS
MPOSBJICHUS] CBOMX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHN KaXabIM
oOy4aromumcsi, KOTOpble HEOOXOAMMBI JIJIs1 IPOJOJIKEHUST 00pa30BaHus B
opraHu3anusax npodeccuoHaIHbOro 00pa30BaHUs MO PA3TUUHBIM (PUZHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

116.5.4. B nporpamme 1o (pu3uKe onpeaeisiorcs MIaHupyeMble pe3yabTaThl
OCBOEHHUS Kypca (DU3UKU Ha YPOBHE CpeAHEro oO1Iero 0opa3oBaHus: INYHOCTHBIE,
MeTanpeIMeTHbIE, MpeaAMeTHbIe (Ha yrayonéHHom yposHe). Hayuno-
METOJI0JIOTMYECKOM OCHOBOM 17151 pa3paboTKu TPEOOBAHMM K JTMUHOCTHBIM,
METanpeIMETHBIM U IIPEIMETHBIM pe3yJibTaTaM 00y4aroluXcsi, OCBOMBIIUX
nporpaMmy o pu3MKe Ha YPOBHE CpeTHEro o01ero oopazoBaHus Ha
yriayOiaEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/I€SITEIbHOCTHBIN MOAXO.

116.5.5. [Iporpamma no pu3uke BKIIOYAET:

IUTAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (PU3UKHU Ha YTIIyOJIEHHOM YpOBHE, B
TOM YHMCJIe MPEeIMETHbIE pe3yIbTaThl M0 TojaM 00y4eHHUs;

cozepkanue yueOHoro npeameta «Pusnka» no rojgaMm o0ydeHusl.

116.5.6. Ilporpamma 1o ¢pu3nke UMEeT NPUMEPHBII XapaKTep U MOXKET OBIThH
UCIIOJIb30BaHa YUUTENSIMU (PU3HUKH JJI COCTaBICHHUS CBOMX PaOOUYUX MPOTPaMM.
116.5.7. Ilporpamma 1o ¢pu3HKe IpeIoCTaBISET BOIMOXKHOCTH ISl peanu3aluu
Pa3TUYHBIX METOJUYECKUX TOJIXOI0B K MPEINoaaBaHuI0 (GU3UKHU Ha YTIyOIEHHOM
YpPOBHE TIPH YCIOBUM COXpaHEHUs 00s13aTEIHbHON YacTH COJIepP KaHUsI Kypca.
116.5.8. ®usuka kak Hayka 0 HauboJiee 00X 3aKOHAaX MPUPOJIbI, BEICTYTIAS B
Ka4yecTBE yueOHOro MpeMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIA]l B CUCTEMY
3HaHUHN 00 okpyxkaromem Mupe. IIIKoIbHBIN Kype PU3NKK — CHCTEMOOOPa3yIOIIHA
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJBKY (pH3ndYecKre 3aKOHbBI
JIeXKaT B OCHOBE IIPOIIECCOB U SBJICHUH, N3y4aeMbIX XUMHEH, OMOJIOTHEH,



dbusuueckoit reorpadueit u actpoHoMueil. Mcnonb3zoBanue U akTUBHOE
npUMeHEHUE PU3NUECKUX 3HAHUI ONPEAEIIUIIO XapakTep U OypHOE pa3BUTHE
pa3HoO0pa3HbIX TEXHOJIOTHI B c(pepe FJHEPreTHKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, MOJy4YE€HUs1 HOBbIX MaTEpUAJIOB C 3alaHHBIMU CBOMCTBaMU. 3yueHue
(u3MKU BHOCUT OCHOBHOM BKJIaJ B (DOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa o0ydarouierocs, B popMupoBaHre yMEHUN MPUMEHATh HaYYHBIN
METO/1 IO3HAHMSI PY BBITIOJTHEHUH UMHU Y4E€OHBIX UCCIEA0BAHMIA.

116.5.9. B ocHOBY Kypca (pu3uku Ha ypOBHE CpPEAHEr0 00IIET0 00pa3oBaHUs
IIOJIOKEH PAL UJIEHM, KOTOPBIE MOXKHO pacCMaTPUBATh KaK IPUHIUIIBI €TO
IIOCTPOCHUS.

Nnes nenoctHOCTH. B COOTBETCTBUM € HEN KYPC SIBISAETCS JOTUYECKU
3aBEpPIIEHHBIM, OH COJICPKUT MaTepral U3 BCEX pa3/iesioB (PU3UKHU, BKIIFOYAET KaK
BOMPOCHI KJIIACCUYECKOU, TaK U COBPEMEHHOUN (PU3UKHU.

Wnes renepanuzanuu. B cooTBeTCTBUU ¢ HEl MaTepHal Kypca QU3UKU 0O0bEIUHEH
BOKpYT ¢u3nueckux Teopuil. Beayum B kypce siBnsiercs popmupoBaHue
IIPEACTABIIEHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U IOJIE.

Nnes rymanurapusanuu. Peanuzanus naeu npearnongaraeT UCI0JIb30BaHue
T'YMaHUTApHOTO MOTEHIHaNa (PU3UUYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(bu3MKYU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHUECKUMU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Wnes npuxinannoi HanpasieHHocTd. Kype dusuku yriay0iaéHHOro ypoBHS
IIpEAIIoIaraeT 3HaKOMCTBO C IIIMPOKUM KPYIOM TEXHUUYECKUX U TEXHOJIOIMYECKUX
IIPUJIOKEHUM U3YUYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPECTAaBICHUN U COBPEMEHHbIE TEXHUUECKUE YCTPOUCTBA, U
TEXHOJIOTHUH.

Nnes sxonoruzanuu peayn3yercs oCpPeACTBOM BBEACHNUS JIEMEHTOB

coJiep KaHusl, TOCBSIIEHHBIX 9KOJIOTUYECKUM POOIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHUKH U TEXHOJOTHA, a TAaK)Ke 00CYKICHUS
po0OJIeM pallMOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTHUECKONH O€30MaCHOCTH.



116.5.10. OcBoeHue copepxaHusi IPOrpaMmbl 1o GU3HKE CTPOUTCS HA IPHUHLIMIAX
CUCTEMHO-JI€ATEIbHOCTHOrO noaxoaa. s ¢pusuku peanusanust STUX NPUHIUIIOB
0a3upyercs Ha UCMOJIb30BAHUU CAMOCTOATEILHOTO IKCIIEPUMEHTA KaK MOCTOSIHHO
nectByromiero ¢akropa yueoHoro mnpoiiecca. [ yriny0aéHHOro ypoBHS — 3TO
CUCTEMA CaMOCTOSATEILHOTO YYEHUYECKOT O SKCIIEPUMEHTA, BKIIIOUAIOIIETO
(poHTaIbHBIE YYCHUUECKHUE OTBITHI IPU U3YYEHUH HOBOI'O MaTepuasa,
nabopaTopHblie padOThI M pabOTHl IpakTUKyMa. [Ipu 3TOM BO3MOXKHBI J1Ba crioco0a
peanuzanuu GU3NYECKOro MpakTHKyMa. B mepBoM ciiydae NpakTUKyM MPOBOAUTCS
60 B koHue 10 u 11 kmaccos, 1100 mociie NepBoro ¥ BTOPOro NoJiyroguii B
Ka)XJIOM M3 3THX KJ1accoB. BTopoit criocob — 310 uHTerpamus padboT npakTUKyma B
CUCTEMY J1abOpaTOPHBIX paboT, KOTOPbIE MPOBOASTCS B IPOLECCE U3YUCHUS
paznena (tembl). [Ipu 3TOM oa paboTamMu MpakTUKyMa TOHUMAETCS
CaMOCTOSITEIIbHOE HCCIIeJOBAaHUE, KOTOPOE MPOBOJAUTCS MO PYKOBOJCTBY
CBEPHYTOro, 00001EHHOrO BHAa 0€3 MOAaroBOi HHCTPYKIIMH.

116.5.11. B nporpamme 1o ¢pu3MKe CUCTEMa YUSHHUYECKOTO IKCIIEPUMEHTA,
1a60paTOpPHBIX PabOT U MPaKTUKyMa IPe/ICTaBlIeHa eUHBIM nepeuHeM. Beioop
TEMATUKHU JJIsl TUX BUJOB YUEHUUYECKUX MPAKTUYECKUX paOOT OCYILIECTBIIACTCS
y4acTHHKaMu 00pa30BaTEIbHOTO MPOIECCa UCXOs U3 0COOCHHOCTEH OYPOUHOTO
IUTAHUPOBAHUA U OCHalIeHHs kKabuHeTa ¢pusuku. [Ipu s3Tom obecrieunBaeTcs
OBJIaJIeHHE 00YYAIONIMMUCS YMEHUSIMU MTPOBOJUTH MPSIMbIE U KOCBEHHbBIE
U3MEpEHUsl, UCCIIE0BAHMS 3aBUCUMOCTEN (PM3UUECKUX BETMYUH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

116.5.12. bonbiioe BHUMaHUE YACISAETCS PEIICHUIO PACUETHBIX U KAYECTBEHHBIX
3anay. [Ipu aToM 117151 pacu€THBIX 3a/1a4 TPUOPUTETOM SBIISFOTCS 33]1a4U C SIBHO
3aJIaHHOM M HESIBHO 3aJJaHHOM (PU3NYECKON MOJIEIbIO, TO3BOJISIONINE TPUMEHSTh
M3Y4YCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jena Kypca, Tak u
UHTETPUPYs MPUMEHEHNUE 3HAHUI U3 Pa3HBIX pa3enoB. /s kadeCTBEHHBIX 3a/1a4
IPUOPUTETOM SBIISIOTCS 3a/1aHUS Ha 00bSICHEHHE/TIpe/IcCKa3aHne MPOTeKaHUs
(bM3UYECKUX SBJIICHUH U TIPOIIECCOB B OKPYKAIOIICH KU3HHU, TPeOyroIue BeIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



116.5.13. B cootBetctBUU ¢ TpeboBanusiMu ®PI'OC COO k marepuanbHO-
TEXHUYECKOMY 00€eCIeueHHI0 yueOHOro npoiecca Kype Pu3nku yriyonéHHOTO
YPOBHS Ha YPOBHE CPEJHEr0 00Iero 00pa30BaHMsl TOKEH U3y4aThCs B YCIOBHX
MpeIMETHOro KabuHera. B kabuHetre PU3MKHU TOIKHO OBITH HEOOXOAUMOE
nabopatopHoe 000PYI0BaHUE /JISI BHIMOJHEHHS YKAa3aHHBIX B POrpamMMe o
(u3HKe yUEHUYECKUX OIBITOB, JAOOPATOPHBIX padbOT U padOT MpaKTUKyMa, a
TaKk)Ke JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

116.5.14. lemoHcTpainoHHOE 000py10BaHUE (POPMUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHON JJOCTATOYHOCTU U 00€CTIeUnBAET MTOCTAHOBKY
NEPEUMCICHHBIX B TporpaMme 1o PU3rKe KIHUYEeBbIX JEMOHCTPALUN IS
UCCJIEIOBAHUS U3YYaeMbIX SABJICHUN U MPOLIECCOB, SMIUPUUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

116.5.15. JlabopaTopHOoe 000pya0BaHUE JJIs1 YICHUYECKUX MPAKTUUYECKUX padboT
dopMupyeTcs B BUAe TEMaTHUECKUX KOMIUIEKTOB U 0OecrieunBaeTcs B pacuére
OJIHOTO KOMIIJIEKTa Ha ABYX oOydyatoruxcs. Temarnueckre KOMIUIEKThI
1a60paTOPHOr0 00OPYAOBAHUS AOJKHBI OBITH MOCTPOEHBI HA KOMIIEKCHOM
MCIIOJIb30BAaHUH aHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

116.5.16. OcHOBHBIMU HEJIAMH U3yueHUs PU3UKH B 0011eM 00pa30BaHUU
SABJISIFOTCSI:

(opMupoBaHUE UHTEPECA U CTPEMJIICHHUS 00YYaIOIINXCsl K HAYUHOMY U3Y4YEHHUIO
OPUPOJIBI, PA3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUIN O HAYYHOM METO/I€ ITO3HAHUS U (OPMUPOBAHHE
UCCIIEZIOBATEIBCKOTO OTHOUIEHHS K OKPY>KaIOIUM SIBJICHUSIM;

(opMupOBaHNE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTa U3yuyeHUs] OCHOB
CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKY;

dbopMupoBaHue yMEHUN OOBSICHATH SBJICHUS C UCIIOJIH30BaHUEM (HU3UICCKHUX
3HAaHUHN U Hay4HBIX JJOKa3aTeJIbCTB;

(opMupoBaHUE NPEACTABICHUHN O POIN (PUUKU I Pa3BUTHUS APYTUX



€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BHUTHE MPEICTaBICHUI O BO3BMOXKHBIX cpepax Oyayiel npodeccuoHaIbHOM
JeSITEeNbHOCTH, CBSI3aHHBIX C (PU3NKOH, TIOJTOTOBKA K JabHEHIIEMY 00yUSHUIO B
ATOM HaIpaBJICHUU.

116.5.17. JocTtuxkeHue 3TUX Leael 00eceuynBaeTcsl PelieHUeM CIeAYyIoMMX 3a/1a4
B IIpoliecce U3yuyeHus: Kypca GU3HKU Ha YPOBHE CpeAHEro oO1ero oopa3oBaHus:
NpUOOPETEHHE CUCTEMbI 3HAHUM 00 00X PU3NYECKHUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIIOUAs MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI aCTPO(DU3HKHY;
dopmMupoBaHuEe YMEHUH MPUMEHSTh TEOPETHUECKNE 3HAHUS JIJIsI OOBSICHEHUS
(Gu3nYecKuX SBICHUH B MPUPOAC U JUISI IPUHATHSI MPAKTUICCKUX PEIICHUH B
TIOBCETHEBHOM JKU3HU;

OCBOEHHE CIIOCOO0B PEIIeHUs pa3IMYHBIX 33/1a4 C IBHO 33JJaHHON Qu3nyecKon
MOJIENIbIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHNe (PUINYECKON
MOJIeNI, COOTBETCTBYIOIIEH YCIOBUSAM 3a7a4i, B TOM YHCIIE 3a]1a4 MHXEHEPHOTO
XapakTepa;

OHUMaHue PU3NIECKUX OCHOB Y TIPUHITUTIOB JICUCTBUSI TEXHUIECKUX YCTPOUCTB U
TEXHOJOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHNE METO/IAMH CAMOCTOSITEILHOTO TJIAHUPOBAHUS U TIPOBEICHUS
(PU3NYIECKUX IKCIIEPUMEHTOB, aHAIIM3a U UHTEPIPETAUU HHPOPMAITUH,
OTIpEeJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

Co37laHue YCJIOBHH Jisi pa3BUTHS YMEHUN MTPOEKTHO-UCCIIE0BATENBCKOM,
TBOPUYECKOM JEATEIBHOCTH;

pa3BuTHE UHTEpeca K chepaM MpoPecCHOHANBHOM AeSTENbHOCTH, CBA3aHHOM €
bU3UKOH.

116.5.18. B cootBetcTBUU ¢ TpeboBanusiMu GI'OC COO yriny6nEHHbBIN YPOBEHD
u3ydeHus yueoHoro npeamera «Pusnka» Ha yPOBHE CPEIHETO OOIIETO
o0pa3oBaHUs BEIOUpAETCS 00 YJAOITUMHUCS, TUTAHUPYIOIIUMH MTPOIOIKEHNE
00pa3oBaHUs MO CIEIMHAITBHOCTAM (PU3UKO-TEXHUYIECKOTO MPODUIIA.



116.5.19. O6uiee unciao yacoB, peKOMEHI0BAHHBIX JUIsl U3YYEHHS (PUBUKHU
(yrnyOnenHnbit ypoeHb) — 340 vacoB: B 10 kinacce — 170 yacoB (5 yacoB B
Henemo), B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemslii B mporpamMme o pu3HKe nepevyeHb Ja00paTOPHbBIX U
MPAKTUYECKUX paOOT SIBISIETCS] PEKOMEIOBAHHBIM, YYUTENb JI€TaeT BIOOD
MPOBEJIEHUS TAOOPATOPHBIX PadbOT U OMBITOB C YYETOM MHIUBUYaTbHBIX
OCOOEHHOCTEH 00yUYaroIINXCs.

116.5.20. B nporpamme 1o ¢pu3uke Kaxaoro Kiacca npejiaraercs pe3eps
BpPEMEHH, OTBOJMMbIN Ha BAPUATUBHYIO YaCTh IPOTrPaMMBI, COAEPKaHNE KOTOPOH
dbopmupyercst yuacTHUKaMH 00pa3oBaTesibHOTO Tpoiiecca. JIrobas padouast
nporpaMma JI0JKHa MOJIHOCTBIO BKJIIOYATh B ce0s cojiepKaHUe TaHHON
IpOrpaMMbl IO (PU3HKKeE.

116.6. Conepsxanue ooydyenus B 10 kiacce.

116.6.1. Paznen 1. Hayunblit MeTO/] TO3HAHUS TIPUPO/IBI.

®duszuka — GpyHaamMeHTaNIbHas Hayka o npupoje. Hayunsiit MeTos mo3HaHus u
METOJIbI UCCIIEIOBAaHUS (PU3NUECKUX SIBJICHUM.

DKCHEepUMEHT U TeOpHus B Mpolecce Mo3HaHus npupoasl. Habmoaenue u
HKCIIEPUMEHT B (hU3HKE.

CrniocoObl u3MepeHus PU3NYECKUX BEeIMUMH (aHAJIOTOBbIE U LIM(PPOBHIE
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIEC TATYMKOBBIE CUCTEMBI).
[Torpemnoctu n3mMepennii pu3nyeckux BeTUIUH (A0COMIOTHASI U OTHOCUTEIIbHAS ).
MopenupoBanue pU3NYECKUX SBICHUN U TIPOLIeCCOB (MaTepHualibHas TOUKa,
a0COIOTHO TBEPIOE TEII0, HAeaNIbHAS KUJIKOCTh, UI€abHBIN a3, TOYCUHbIN
3apsan). ['unore3a. @uznyeckuii 3aK0H, TPAaHUIBI €70 MPUMEHUMOCTH. Du3ndeckas
TEOpHS.

Ponb u Mecto ¢puzuku B GOpMUPOBAHUH COBPEMEHHON HayYHON KapTUHBI MUpPa, B
MPAKTUYECKOMN JESITETbHOCTHU JIFOJEH.

VY4eHnueckuit IKCIIePUMEHT, JIa00paTOpHbIE PAabOTHI, MPAKTUKYM.

N3mepenure cuiibl TOKA U HAMIPSKEHUS B IEMU MTOCTOSHHOTO TOKA P MOMOIIIH
aHAJIOTOBBIX U IU(PPOBBIX HU3MEPUTEIBHBIX TPUOOPOB.



3HaKoOMCTBO ¢ LU(PpoBOii 1aboparopueil no pusuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJIMUKH MPU MTOMOIIN KOMITBIOTEPHBIX TaTUYUKOB.

116.6.2. Pa3znen 2. MexaHuka.

116.6.2.1. Tema 1. Kunemaruka.

Mexanunueckoe nBrmxeHue. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHYKCHUSI.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1au MEXaHUKHU.

Panuyc-BekTop MaTepraibHON TOUKH, €r0 MPOCKIIUA HA OCH CUCTEMbI KOOP/IUHAT.
Tpaekropus.

[Tepemerienne, CKOPOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U YCKOPEHUE
MaTepuaIbHON TOUKH, UX MPOEKIIUU HA OCU CUCTEMbI KoopauHaT. ClioxeHue
MIEPEMEIIEHUN U CIIO)KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHNE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI U TyTH MaTEPUATBHON TOUKH OT BPEMEHU U UX
rpaduxmu.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOIHOTO majieHus. [|BikeHue tena,
OpOIIEHHOTO O] YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHUS MaTepPUAIbHOM TOYKH OT BPEMEHHU U UX TpaduKu.

KpuBonuneitnoe neuxenue. [[BikeHne MaTepruaabHON TOUYKHU MO OKPY>KHOCTH.
VYrioBas u nuHEHHas cKopocTh. [lepuo u yactoTa oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTeJIbHOE (TAHT€HLIUAIBHOE) U MOJTHOE
YCKOpPEHUE MAaTepUaIbHON TOYKHU.

TexHuueckne ycTpoiCTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: CHUAOMETD, IBHKEHUE
CHapsI/IOB, LIETIHbIE, IecTepEHYaThIe U pEeMEHHBIE TIEpeladd, CKOPOCTHBIC TUQTHI.
JlemoHcTpanuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALINS KUHEMAaTUYECKUX XapaKTEPUCTUK
JBUYKEHUS.

CriocoObl UCCIeIOBaHMUS TBUKEHUM.

Nnntoctpauus npeneibHOro nepexoia u U3MEPEHNE MTHOBEHHOW CKOPOCTH.



[IpeoOpazoBaHue NBMKEHUM C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHne Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBH>XeHHs Tea, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

HanpaneHnne ckopocTy Ipu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeobpazoBaHue YIriIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME NTyTEW, TPACKTOPU, CKOPOCTEN IBUKEHUS OJHOTO U TOTO KE TENa B
Pa3HBIX CUCTEMAX OTCUETA.

VY4eHnuecKuil SKCIEPUMEHT, JIabOpaTOpHbIE PabOThI, MPAKTUKYM.

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LETBIO ONPENEIEHUS MTHOBEHHOM
CKOPOCTH.

N3Mmepenne yckopeHus pu NpsiIMOJIMHENHOM paBHOYCKOPEHHOM JBH>KEHUH 110
HAKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHH ITPU PABHOYCKOPEHHOM JIBUKECHUMU.
N3mepenue yckopeHus: CBOOOIHOTO MaieHus (PEKOMEHI0BAHO HUCIIOJIb30BAHUE
1udpoBoi 1abopatopun).

N3yuyenue ABMKEHHS Tela, OpOIIEHHOr0 rOpU30HTaNbHO. [IpoBepka runoressl o
IPSAMOW IPONOPLIMOHATIBHON 3aBUCUMOCTH MEXAY NAJIBHOCTBHIO NTOJIETA U
Ha4yaJlbHOU CKOPOCTBIO TENA.

N3yueHne nBUKEHUS TeJa MO0 OKPY>KHOCTH C IOCTOSTHHOM IO MOJYJIF0 CKOPOCTBIO.
HccnenoBanue 3aBUCMMOCTH MepUoa 0OpalleHnsi KOHUYECKOro MasiTHUKA OT €T0
[1apaMeTPOB.

116.6.2.2. Tema 2. Ilnnamuxa.

[Tepseblii 3akoH HeroToHa. MHEpUManbHbie cucTeMbl oTcUETA. [IpuHIMn
OTHOCHUTENIBHOCTH ["anunesi. HenHepuunanbHble CUCTEMBI OTCUETA (ONIPEAEIICHUE,
IpUMEPHI).

Macca tena. Cuna. [lpuHumn cyneprno3uiuuu CHil.

Bropoit 3akon HeroTOHA 111 MAaTEpUAIIBHOU TOYKH.



Tperuii 3akoH HproTOHA 111 MaTepUaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh IPABUTALIMOHHONW U HHEPTHOU
MAacCCBl.

Cua TsKecTH. 3aBUCUMOCTD YCKOPEHUSI CBOOOTHOTO MaICHUSI OT BBICOTHI HAJT
MOBEPXHOCTHIO MJIAHETHI U OT reorpaduueckoi MUpoThl. [[BuxkeHne HeOECHBIX Tell
U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckasi CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKYIIETOCS ¢ YCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs CKOJIBKEHHUS U CUJIa TPEHUS TTOKOSI.
Koaddumment tpenus. Cuna conpoTUBIACHUS MIPU IBUKEHUU Tea B )KUJIKOCTH
WM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO ABUKEHUS.

Hasnenune. I'mapocrarnueckoe aasienue. Cuna Apxumena.

TexHu4eckne ycTpoiCcTBa U TEXHOJIOTHUECKUE MPOLECCHI: TOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

JlemoHcTpanuu.

HaGmronenue nBU>XeHUs TeN B MHEPIUATBHBIX M HEMHEPIIMAIbHBIX CHCTEMAaX
OTCUETA.

[IpuHUIKI OTHOCUTENBHOCTH.

Kauenue AByX HIMJIMHIPOB WM MIAPOB Pa3HON MACCHI C OJJMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbBHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOAECHCTBYIOIIEH TPUIIOKEHHBIX K TNy CHJI C IPOU3BEAECHUEM
Macchl T€Jla Ha €ro YCKOPEHHUE B MHEPIIUATBHON CUCTEME OTCUETA.

PaBeHCTBO cuJjl, BOBHUKAIONIUX B PE3YJIbTATE B3aUMOJEHCTBUS TE.

N3mepenue Macc o B3anMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MMAICHHH.

[leHTpOOCKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSL.

VY4eHnueckuit IKCIIePUMEHT, JIa00paTOpHbIE PAabOTHI, MPAKTUKYM.

N3mepenne paBHOIEHCTBYIOIICH CHJI IPH IBHKEHUH OpyCcKa 10 HAaKJIOHHOU



MJIOCKOCTH.

[TpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBIXKEHUSI Opycka M0 HAKJIOHHOMN
IJIOCKOCTHU Ha 33JIaHHOE PACCTOSIHUE OT €r0 MacCChl.

UccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

N3ydeHne nBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
nErkuii OJIOK.

N3mepenue korduiirieHTa TpeHUs 10 BETUYUHE YIIIOBOro K03 duimeHTta
3aBucuUMOCTH Frp(N).

UccnenoBanue nBukeHus OpycKa 1o HaKJIOHHOU IJTIOCKOCTH C TIEPEMEHHBIM

KO3 (HULIMEHTOM TPEHHUS.

N3yuenne nBmxeHUs rpys3a Ha Bally C TPEHUEM.

116.6.2.3. Tema 3. CtaTuka TBEpIOTO TENA.

Ab6comotHo TBEpAOe Teno. [locTynarenbHoe U BpalaTeabHOE JBUKEHUE TBEPAOTO
Tesa. MOMEHT CHIIbl OTHOCUTENBHO OcH BpatieHus. [lneyo cunel. CnoxeHue cui,
PWIOKEHHBIX K TBEpOMY Teny. LleHTp TsokecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeycTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHu4eckue yCTpoucTBa U TEXHOJIOTUUYECKHUE TTPOIIECChI: KPOHIIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

JlemoHcTpanuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

VY4eHnueckuit IKCIIepUMEHT, J1abopaTopHbIe PabOThI, MPAKTUKYM.

HccnenoBanne ycaoBUid paBHOBECUS TBEPIOTO TeJIa, UMEIOLIEr0 OCh BPAILICHMUS.
KoHcTpynpoBanue KpOHIITEHHOB U PACYET CUIT YIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPIOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

116.6.2.4. Tema 4. 3aKkoHBI COXpaHEHUSI B MEXaHUKE.

Nmnynibc MaTepralibHOM TOYKH, CUCTEMBI MaTepHUabHbIX ToUeK. LleHTp Macc



CHUCTEMbI MaTepUAIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTPA MaccC.
NmMnynbe CUITbl 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MomMeHT nMmnyiibca MatepuanbHou Touku. [Ipencrasienue o CoXxpaHeHU!
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PaboTa cunbl Ha MaJloM ¥ Ha KOHEYHOM nepemeltenuu. ['padguueckoe
Mpe/cTaBlieHue pabOThl CUJIIBI.

MOIIHOCTb CUJIBI.

Kunernueckas aHeprusi MmaTepuaibHOl Touku. Teopema 00 U3MEHEHUHU
KMHETUYECKON SHEPTrUM MaTepUaibHON TOUKH.

[ToTreH1ManbHbIE U HEMTOTEHIMANIbHBIE CUJIbI. [loTeHIIManbHAs YHEPTUSL.
[ToTennuanbHas sHEprUs ynpyro aeGopMupoBaHHoi npyxuHbl. [loTeHInanpHas
JHEprud Tejia B OJHOPOJHOM IPaBUTAIMOHHOM Toiie. [loTeHunanbHas 3Heprus
TeJa B TPABUTAIIMOHHOM I10JI€ OJTHOPOJIHOTO I1apa (BHYTPH U BHE miapa). Bropas
KOCMHYECKasi CKOPOCTh. TPETh KOCMUYECKAsi CKOPOCTb.

CBs13b pabOTHI HEMOTEHITUATIBHBIX CUJI C I3BMEHEHUEM MEXaHUUECKON IHEPTUH
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBaenue bepHyum 171 uAcaIbHOM )KUAKOCTH KaK CIIEICTBUE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SHEPTUU.

TexHuueckue yCTpOUCTBA U TEXHOJIOTUUECKHUE IIPOLIECCHI: IBUKEHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, (GUTYpHOE KaTaHUE Ha
KOHBKaX.

JlemoHcTpanuu.

3aKOH COXpaHECHUS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

N3mepeHnne MOIHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPIICHUU PAOOTHI.

B3auMnble npeBpaieHusi KHHETUYECKOW U MMOTEHIMAIBHON SHEPTUH MPH
JNEUCTBUU HA TEJO CUJIBI TSIKECTU U CUJIBI YIPYTOCTH.



CoxpaHeHue 3Hepruu npu cBOOOAHOM IaJIEHUU.

VY4eHnuecKuil 3KCIEPUMEHT, JIaDOpaTOpHbIE PaOOThI, MPAKTUKYM.

N3mepeHne nMiynbca Teijia o TOpMO3HOMY ITYTH.

W3mepeHune cuibl TATH, CKOPOCTU MOJIEIIN AJIEKTPOMOOMII U MOIITHOCTHU CHUJIBI
TATH.

CpaBHEHUE U3MEHEHUS! UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanne coxpaHeHUs UMITYJIbCa MPU YIPYTOM B3aUMOJACHCTBUU.
N3mepenre KUHETUYECKOM SHEPTUH TeJla IO TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS TOTEHIIMAIbHON SHEPTUU MPY>KUHBI C pa0OTON CUIIbI
TPEHHS.

Onpenenenue pabOThl CUITBI TPEHUS TIPU JIBHXKEHUH TeJla TI0 HAKJIIOHHOM
IUIOCKOCTH.

116.6.3. Paznen 3. MonekynspHas pu3vka U TEpMOJIMHAMUKA.

116.6.3.1. Tema 1. OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

OcHOBHBIE MOJIOKEHUSI MOJIeKYyIApHO-KuHeTnueckor Teopun (MKT), ux onsitHOE
o6ocHoBanue. J{uddysus. bBpoyHOBCKOe NBHKEHHE. XapaKTep JBIKCHUS U
B3aMMOJICHCTBUS YaCTHUI] BellecTBa. Moienu CTpoeHus ra3oB, )KUAKOCTEN U
TBEP/BIX TeN U 00BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3Mepsl MoJekyn (aTtomoB). KonuuectBo BemectBa. [locrosinnas ABoraapo.
TennoBoe paBHoBecue. Temnepatypa u criocoOsl e€ usmepenus. [lkana
temrieparyp Llenbcus.

Mogens uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI I'a3a
JIBUKYTCSI XaOTUYECKH U HE B3AUMOJICHCTBYIOT JIPYT C IPYTOM.

["azoBbIe 3akoHbI. YpaBHeHue MenaeneeBa—Kmaneiipona. AGcomoTHas
TeMIieparypa (mkana remnepatyp KensBuna). 3akon Jlansrona. M3onpoueccs B
UJICATBHOM Ta3e C MIOCTOSIHHBIM KOJIMYeCTBOM BemlecTBa. [ paduueckoe
npeICTaBlIeHNuE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBs3b MEXAY JIaBJICHUEM U CpEAHEN KHHETUUECKOW SHEPTUEHl MOCTYIATEIIbHOTO
TEIJIOBOTO JBUKEHHSI MOJIEKYJI HIEAJIBHOTO Ta3a (OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOI TEOPUHU UJIEAIBHOTO T'a3a).



CBs13b aOCOJIIOTHOM TeMIepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CpeTHEH
KUHETUYECKOU DHEPIrUEH MTOCTYIIATEILHOIO TEIJIOBOIO IBUKEHUSA €€ YaCTHLL.
TexHuyeckue ycTpouCTBa U TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETP, OapoMeTp,
MOJy4eHUE HAHOMATEPHUAJIOB.

JlemoHcTpanuu.

Mojenu IBUKEHUS YaCTHUIl BEUIECTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponnk ¢ 3anuchi0 peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Huddy3us xxuakocTen.

Mopnens onbita HTepHa.

IIputsxeHne MOeKy.JI.

Mojienu KpuCTaNIMYECKUX PEIIETOK.

HaGmonenue u uccnegoBaHue U30MpOLECCOB.

YyeHnyeckuit IKCIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.

Hccnenoranue npoiiecca yCTaHOBIICHHS TEIJIOBOTO PAaBHOBECHS TIPHU TEIJI0O00OMEHE
MEXKIY TOPSIYEN U XOJIOJTHOM BOJIOM.

N3ydenne n3oTepMuyecKoro mpoiiecca (peKOMEHI0BaHO UCIIOIb30BaHUE
udpoBoi 1abopatopun).

N3ydenne n30XopHOTo mnpoiecca.

N3yuyenue nzodbapHoro mporecca.

[IpoBepka ypaBHEHHS! COCTOSIHUSI.

116.6.3.2. Tema 2. TepmoauHamMuka. TemioBble MaIIAHBI.

Tepmonunamuueckas (T/]) cuctema. 3aganne BHEIIHUX YCIOBUM IS
TEPMOJANHAMUYECKON cUCTEMBI. BHelIHNE U BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJANHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAYCHUS BETMYUH, OITUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hayano repmoguHaMuku. CaMONIpOU3BOJIbHAS pejlaKcanus
TEPMOJANHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mogens naeanbHOro ra3a B TepMOJIMHAMUKE — CUCTEMA YPABHEHUW: YpaBHEHUE
MemnneneeBa—KianeipoHa v BeIpaK€HUE IS BHYTPEHHEN SHEPTUH.



VYcioBus MPUMEHUMOCTH 3TOM MOJIENIA: HU3KAsl KOHLIEHTPALKMs YaCTHUII, BBICOKHE
TeMneparypsl. BelpakeHue 1l BHyTPEHHEW S3HEPTUU OAHOATOMHOIO UAEATBHOTO
rasa.

KBazucratuueckue u HECTATUUECKHUE TTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoAMHAMHKe. Boruucnenne paboTel o rpaduky
rporecca Ha pV-auarpaMmme.

Temonepenaya kak crnocod M3MEHEHUsI BHYTPEHHEH SHepruu
TEPMOJAMHAMUYECKON CUCTEMBI O€3 coBepliieHust padoThl. KoHBekIus,
TEIJIONPOBOHOCTD, U3JIyYEHHE.

KomndecTBo TemnoTel. TemioéMKOCTh Tena. Y 1elbHasi U MOJISIpHasi TEIIOEMKOCTH
BEIIECTBA. Y paBHeHUE Maliepa. Y iesibHas TEIIOTa CrOpaHus TOIUIUBa. Pacuér
KOJIMYECTBA TEIJIOTHI IpH Tertonepenaye. [lonsatue 06 annabaTHOM mpolecce.
ITepBoiil 3aKk0H TepMOAMHAMUKUA. BHyTpeHHsq sHeprusi. KonnmdecTBo TEmioThl U
paboTa Kak Mepbl U3MEHEHHSI BHYTPEHHEH SHEPTUU TEPMOJAMHAMUYECKOM
CHUCTEMBI.

BTopoii 3ak0H TEpMOJMHAMUKY JIJIsi PABHOBECHBIX MPOLIECCOB: Ue€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMbI MPOXOAUT €TUHCTBEHHAS
aanabara. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKY JIJ11 HEPABHOBECHBIX MTPOIECCOB: HEBO3MOKHO
nepenath TEIUIOTY OT 0oJiee XOJI0IHOTO Tena K 6ojiee HarpeTomy 6e3
xomneHcanuu (Knaysuyc). HeobpatuMocTs mpUpoAHBIX TPOIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumanbsHoe 3Hauenne KIIJI. [ukm Kapro.

DKOJIOTMYECKHE ACTIEKTHI MCIIOJIb30BaHUs TEIUIOBBIX ABUraTeneil. Temnosoe
3arpsA3HEHUE OKPYXKAIOILIEH Cpe/Ibl.

TexHuueckne ycTpoilcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: XOJOANIbHUK,
KOHAUITMOHEP, AU3EIbHBIN U KapOIOpaTOPHBIN ABUTATENHU, TapoBasi TypOuHa,
NOJIyYEHUE CBEPXHU3KHUX TEMIIEPATYP, YTHIN3ALUUS «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHMYECKOTO TOTUTHBA JIJIst



BBIPA0OTKHU «TEIIOBOM» U SJEKTPOIHEPTUU.

JlemoHcTpanuu.

N3meneHnne TemnepaTypsl pu aiuadaTHYECKOM PaCIIUPEHUH.

Bo3aymiHoe orauso.

CpaBHeHME yAECTBHBIX TEINTIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTHUU.

HccnenoBanue annabaTHOro mpouecca.

KomnbrorepHble MOIENH TEMIOBBIX JBUTATENCH.

YyeHnyeckuit IKCIIEPUMEHT, JTabOpaTOpHbIE pabOThI, MPAKTUKYM.

N3Mmepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpoluecca.

N3ydenne B3aMMOCBSI3U SHEPTUUA MEKMOJIEKYJISIPHOTO B3aUMOAEHCTBUS U
TEMIIEPATYPhl KUTICHUSI )KUIKOCTEH.

116.6.3.3. Tema 3. ArperaTHbie cOCTOSIHUA BellecTBa. Da30BbIe MEPEXO/IbI.
[TapooOpazoBanue u koHaeHcalus. Vcmapenue u kumneHue. Y aenbpHas TerioTa
napooOpa3oBaHMUs.

Haceliiiennbie 1 HeHachIEHHbIE Napbl. KauecTBeHHAas! 3aBUCUMOCThD TIJIOTHOCTU U
JIaBJICHUS HACBIIIIEHHOTO TIapa OT TeMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBHIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocts Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucrannuueckue u amopHbie Teiaa. AHU30TPOIHUS CBONCTB
KpuctamioB. [InaBnenue u kpuctainzanus. Y gejibHas TEIJI0Ta TUIABICHUS.
CyO6numarnus.

Hedbopmanuu BEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacmupenne KUIKOCTeH U TBEPABIX Te, 00bEMHOE U JIMHEHHOE
pacipenre. AHTApMOHU3M TEIIOBBIX KOJIEOaHUHM YacTHUIl BEIIECTBA KaK MPUYNHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).



[IpeoGpazoBanue sHEPruMn B (ha30BBIX NEPEXOAAX.
VYpaBHeHME TENI0BOrO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. Koa(ppumeHT moBepXHOCTHOIO HATSKEHUS.
Kanumisipasle aBnenus. JlaBneHne o HCKpUBIEHHON OBEPXHOCTBIO KUJIKOCTH.

®opmyiia Jlannaca.

TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKUC ITPOUCCCHI: ) KUAKUC KPUCTAJLIBI,

COBPEMCHHBIC MaTEPHAIIBI.

JleMoHCTpanuu.

TemnnoBoe pacipeHue.

CBolicTBa HACHIIICHHBIX TTAPOB.

Kunenne. Kunenue npu moHWKEHHOM JIaBJICHUU.

N3mepeHne CriIbl MIOBEPXHOCTHOTO HATSKCHUS.

OnBITH C MBUTEHBIMY TUIEHKAMHU.

CwmauuBanue.

KanunnspHele sBICHUS.

Mojien HEeHbIOTOHOBCKOW KHUIKOCTH.

Cnioco0bl U3MEPEHHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus W TUTABJICHHUS KPUCTALTMYECKOTO BEIICCTRA.
Bunsr nedopmarimii.

Habmonenne Mansix aedopmarmid.

VYyeHnueckuit IKCIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.
N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3mepeHue yaenbHON TEIUIOTHI UIABJICHHUS JIbJIA.

N3yyenue CBOMCTB HACHIIIEHHBIX MTapOB.

N3mepenre abCoMOTHON BIaXXHOCTH BO3/1yXa M OIEHKAa MacChl apoOB B
OMEIIICHUH.

N3mepenune kordunirmeHTa ToBEpXHOCTHOTO HATSIKESHHUS.
N3mepenue moayns FOHra.

HccnenoBanue 3aBUCMMOCTH 1eopMaliii PE3UHOBOTO 00pasiia OT MPHIIOKEHHOM

K HCMY CHUJIBL.



116.6.4. Paznen 4. DneKTpoIUHAMUKA.

116.6.4.1. Tema 1. DnexTpuueckoe noe.

DneKTpu3anus Tell U €€ NPOSBICHUS. DIEKTpUIECKni 3aps. J[Ba Buaa
ANEKTPUYECKUX 3apsa0B. I IpOBOTHUKY, TUINEKTPUKHU U TTOIYITPOBOAHUKH.
DNIeMEHTAPHBIN dJIEKTPUUECKUI 3apsij. 3AaKOH COXPaHEHHUSI DJIEKTPUUIECKOTO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH Kynona.
Onekrpuueckoe noJie. Ero neicTBue Ha 3J€KTpUUECKUE 3apsiibl.
Hanpsiox€nHocts anexkrpudeckoro nods. [IpoOuslit 3apsa. JIunun HanpspkEHHOCTH
ANEKTPUYECKOTrOo NoJisA. OTHOPOAHOE DIEKTPUUECKOE TIOJIE.

[ToTeHIManbHOCTH 3JIEKTPOCTATHUECKOTO MOJIs. Pa3HOCTh MOTEHIIMATIOB U
HanpspkeHue. [loTeHnnanbpHas SHEprus 3apsaa B JJIEKTPOCTATHYECKOM ITOJIE.
[ToTeHunan aneKTpoCTaTUYECKOro NoJid. CBsI3b HANPSHKEHHOCTH TOJI U pa3HOCTH
NOTEHLHUATIOB JJI 3JIEKTPOCTAaTUYECKOIO MOJIsl (KaK OAHOPOJIHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHUIMD CyNepno3uIUU dIEKTPUUECKUX TOJICH.

[Tone Toueunoro 3apszaa. [lone paBHOMepHO 3apsikeHHOM cdepsl. [lone
PaBHOMEPHO 3apsKEHHOTO 1o 00bEMY mapa. [lose paBHOMEpHO 3apsHKEeHHOU
0ecKOHEeYHOH TI0CKOCTU. KapTuHb TMHUN HANPSKEHHOCTH 3TUX MOJEH U
AKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE€. Y CJIOBUE PABHOBECHS 3aPs/I0B.
JIMDIEKTPUKH B JJIEKTPOCTATUYECKOM I0J1e. [IuanexTpuyeckas IpoOHULIAEMOCTh
BEIIECTBA.

KoHznencaTop. OnekTpo€MKOCTh KOHAEHCATOPA. JINEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa.

IlapaienbHOE coeMHEHUE KOHAEHCATOPOB. [locnenoBaTenbHoe coenMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHJIEHCAaTopa.

JIBM)KEHME 3apsSYKEHHOW YaCTULIBI B OJHOPOIHOM DJIEKTPUYECKOM II0JIE.
TexHndeckue yCTpouCcTBa U TEXHOJIOTUYECKHUE ITPOLIECCHI: DIIEKTPOCKOII,
AIIEKTPOMETP, IIEKTPOCTATUYECKAS 3alIUTA, 3a3€MJICHUE JIEKTPOIIPUOOPOB,



KOHJIeHCcaTophl, reneparop Ban ne I'paada.

JlemoHcTpanuu.

Y CTpONCTBO Y NIPUHIUII JEUCTBUS DIIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJe ABYX 3apSKEHHBIX MJIACTUH.

Mogens anekTpoctatruueckoro reueparopa (Baun ne ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

YCTpOUCTBO U IENCTBUE KOHAEHCATOPA IIOCTOSSTHHON U IEPEMEHHON EMKOCTH.
3aBUCUMOCTb JEKTPOEMKOCTH TUIOCKOT'O KOHJIEHCATOpa OT MJIOIIAIN MIJIACTHH,
PACCTOSTHUSI MEXKIY HUMH U JUICKTPUIECKONU MPOHUIIAEMOCTH.

DHeprust 2JeKTPUYECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCATOpA.

3apsqka v pa3psika KOHIEHCATOpa Yepe3 pe3nucTop.

YyeHnyeckuit IKCIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.

Or1eHKa CUJI B3aUMOJICHCTBUSI 3apSHKEHHBIX TE.

HaGmronenue npeBpanieHus: SJHEPTruu 3apsyKEHHOT0 KOHAEHCATopa B YHEPTHUIO
U3TTy4EHHUsl CBETOUO/IA.

N3yuyenue npoTekaHus TOKa B IEMH, COAEpKaIleld KOHJIEHCATOP.
Pacrnipenenenue pa3HOCTH MOTEHIIMANOB (HAPSKEHUST ) TIPU TIOCTE0BATEIbHOM
COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€pe3 pe3UCTOP.

116.6.4.2. Tema 2. [IoCTOSIHHBIN AIEKTPUIECKUHN TOK.

Cuia Toka. IlocTOSsHHBIN TOK.

VYcnoBus cynecTBOBaHUS MOCTOSTHHOTO 3JIEKTPUUECKOTO TOKA. MICTOUHHKH TOKa.
Hanpsixenne U u DJ1C &.

3akon Oma JiJ1g yyacTKa LernH.

DIEeKTPUUECKOE COMPOTUBIICHUE. 3aBUCUMOCTh CONMPOTUBIIEHHS OJTHOPOIHOTO
IPOBOJIHUKA OT €r0 JJIMHBI U TUIOLIAU [TONIEPEYHOTO CEYEHUs. Y IETbHOE
CONPOTHUBIICHUE BEUIECTBA.

[locnenoBaTenpHOE, TapaJLIEIbHOE, CMEIIAHHOE COEIMHEHHUE POBOJHUKOB.



Pacuér pa3BeTBNEHHBIX AnekTpuyeckux neneit. [lpasuna Kupxroda.

Pabota anextpuueckoro Toka. 3akon /[xoyns—Jlenua.

MONIHOCTB 2JIEKTPUUECKOTr0 TOKa. TermnoBasi MOITHOCTh, BbIAeIsieMas Ha
pe3ucTope.

OJ1C 1 BHyTpeHHEE CONPOTUBICHUE UCTOYHHKA TOKA. 3aKOH OMa [ OJIHOM
(3aMKHYTOI) 3NIeKTpUUecKoi 1enu. MouHoCcTh UCTOYHUKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHudeckue ycTpoicTBa U TEXHOJIOTUUECKUE MPOIIECCHI: aMIIEPMETP, BOJBTMETP,
peocTaT, CUETUMK IEKTPUIECKON SHEPTUH.

JlemoHcTpanuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

NccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANIPSKEHUS JIJISL PE3UCTOPA, JTaMIIbI
HaKaJIMBaHUS U CBETOJIMO/IA.

3aBUCHUMOCTH COMPOTUBIICHUS] ITMITMHAPUIECKUX TTPOBOIHUKOB OT JIJTUHBI,
IUTOIIA N TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT CONMPOTUBIICHUS TPU MMOCTOSHHOM
HaIPSKEHUU.

[Tpsimoe n3mepenue IJIC. KopoTkoe 3ambIkaHue TaIbBAHUYECKOTO dJIEMEHTa U
OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0ObI coenMHEHUsT UCTOYHUKOB Toka, DJ]C GaTtapeii.

HccnenoBanne pa3HOCTH NOTEHIMATIOB MEXKY MOJKOCAMUA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

VYyeHnueckuit IKCIepUMEHT, JIa0OpaTOpHbIE PabOTHI, MPAKTUKYM.
HccnenoBanne cMENIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpoOTUBIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CUJIbI TOKA OT HANPSHKEHUS JUIs J1aMITbl HAKaJIMBaHUSL.
VYBenuueHue npeesna u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.



UccnenoBanne 3aBucuMocTd D/1C ranpbBaHUYECKOTO 2JIEMEHTA OT BPEMEHH TPH
KOPOTKOM 3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTCHIIMATIOB MEXKIY MTOJIFOCAMU UCTOYHHUKA TOKA OT
CHWJIBI TOKA B TICTIH.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HONW MOIITHOCTH UCTOYHHUKA TOKA OT CHIIBI TOKA.
116.6.4.3. Tema 3. Toku B pa3IM4HBIX CpeAax.

DeKTpuvecKas MPOBOIUMOCTh PAa3IMUHBIX BEIIECTB. DJIEKTPOHHAS
MIPOBOJUMOCTH TBEPIBIX METAJIOB. 3aBUCUMOCTh COTIPOTUBIICHUS METaJUIOB OT
Temmepatrypbl. CBEpXIPOBOIUMOCTD.

DNeKTpUYecKuil TOK B Bakyyme. CBOWMCTBA 3JIEKTPOHHBIX MTyYKOB.
[TomynpoBoguuku. CoOCTBEHHAs ¥ PUMECHAS MPOBOIUMOCTD TTOJTYIIPOBOIHUKOB.
CaoticTBa p—N-niepexoza. [1oaynpoBoTHUKOBBIC PUOOPHI.

DNEKTPUIECCKUI TOK B JICKTPOIUTAX. DICKTPOJUTHUSCKAS TUCCOITAITHA.
OnexTponus. 3akoHbl Papajes A AIEKTPOIU3a.

DnekTpudeckuii Tok B razax. CaMOCTOSTEIbHBIN M HECAMOCTOSTEIILHBIN pa3psi/l.
PazynuHblie THITBI CaMOCTOSATEILHOTO pa3psaa. Momaus. [lnasma.

TexHUYecKre yCTPOHWCTBA U MPAKTHYECKOE TPUMEHEHUE: Ta30pa3PsIHbIC JIAMITHI,
AJICKTPOHHO-JTy4eBas TpyOKa, MOJIYIPOBOIHUKOBBIC TPHOOPHI: TUOJI, TPAH3UCTOP,
¢doToMO 1, CBETOAMO/I, TaJIbBaHWKA, paMHUPOBAHUE ME/IU, BhIIJIABKA aJTFOMUHUS,
AJICKTPOHHAsT MEKPOCKOITHSI.

JlemoHcTpanuu.

3aBUCUMOCTH COMTPOTUBIICHUS METAJIIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 2JIEKTPOIUTOB.

3axoHbl AnekTponu3a Papanes.

HckpoBoii pa3psi ¥ MPOBOIUMOCTH BO3AyXa.

CpaBHeHUE MPOBOJIMMOCTH METAIIIIOB U TIOJYTPOBOTHUKOB.

OmHOCTOPOHHSIA MPOBOIUMOCTD JUOIA.

VY4eHnueckuit IKCIIePUMEHT, JIa00paTOpHbIE PAabOTHI, MPAKTUKYM.

HaGmonenue snekTpoiusa.



N3mepenue 3apsia 0OJHOBAIEHTHOI'O MOHA.

HccenenoBanne 3aBUCUMOCTH COIIPOTHUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPBHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJA.

116.6.5. ®usnyecknii NPakKTUKYM.

Cnoco0b1 n3Mepenus (GU3NYECKUX BEIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIIHHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOGCOIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NUECKUX BEJTUYMH.
OueHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIIEAOBAHUN 3aBUCUMOCTEN (hU3UIECKUX
BEJIMYMH, MPOBEpPKa NPEJIOKEHHBIX TUIIOTE3 (BBIOOpP U3 pabOT, ONMMCAHHBIX B
TEMATUYECKUX pa3jieniax « Y YeHUUeCKU IKCIIEpUMEHT, TJabopaTOpHbIe paboThI,
OPAKTUKYM»).

116.6.6. MexnpenmeTHbIE CBS3H.

N3yuenue kypca puauku yriryosn€HHOro ypoBHs B 10 Kjacce OCyIIeCTBIISIETCS C
y4€TOM COJIepKaTeNbHBIX MEKIIPEAMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKH,
OMOJIOTUH, XUMHUH, TeoTrpaduu U TEXHOJIOTUH.

MexnpeIMeTHbIE TTOHSTHS, CBI3aHHbBIE C U3YUEHHEM METOI0B HAyYHOTO
NO3HAHUS: ABJIEHUE, HAYYHbIN (haKT, TUNoTe3a, (hu3ndeckas BeIUUMHA, 3aK0H,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIEb, U3MEPEHHE,
NOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE PUOOPHI, IU(poBas TadopaTopHsl.
Marematuka: Pemenue cucremsl ypaBHeHUH. JInHelnas GpyHkius, mapabdona,
runepOoia, ux rpaduku U CBOMCTBA. TpUrOHOMETpUUECKHE (PYHKIIUU: CUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl U UX MPOEKLIMHU HA OCH KOOPJMHAT, CJIIOKEHUE BEKTOPOB.

buonorusi: Mexanuueckoe ABMKEHHE B KUBOM Mpupoje, 1uddysus, ocMoc,
TEIUI0O0OMEH JKUBBIX OPTraHU3MOB, TETUIOBOE 3arpsi3HEHHUE OKPYKAIOIICH CpeIbl,
YTHIN3AIUs OMOOPTraHWYEeCKOTO TOTUIMBA JIJISl BRIPAOOTKH «TETLIOBO» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSKEHUE U KANWLIAPHBIC SBICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.



XUMHUSL: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIPHASA Macca, MOJIyYEHHE HAHOMATEPUAJIOB, TEIIOBBIE CBOMCTBA
TBEPABIX TEJI, )KUIKOCTEU U TA30B, )KUJAKUE KPUCTAIIIBL, JJIIEKTPUUECKUE CBOMCTBA
METAJJIOB, 3JIEKTPOJIUTUYECKAs JUCCOLUAINSA, TAIbBAHUKA, SJIEKTPOHHAA
MHKPOCKOTIHSI.

['eorpadus: B1axKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

TexHomorus: mpeoOpa3oBaHUE IBIXKCHUHN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET
CYXOT'O U KUJKOTO TPEHUS B TEXHHUKE, CTATUUECKUE KOHCTPYKIINH (KPOHIITEHH,
penieTyaTbie KOHCTPYKIIMHU ), UCTIOIB30BaHNE 3aKOHOB COXPAHEHUSI MEXaHUKH B
TEXHUKE (TUPOCKOII, BOJOMET U APYTrue), ABUTATEIh BHYTPEHHET0 CTOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOAMIBHUK, KOHAUITUOHED, TEXHOJIOTUU MMOTYyICHUS
COBPEMEHHBIX MAaTEpHUAJIOB, B TOM YKCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHUE DJICKTPOIIPUOOPOB, ra30pa3psiAHbIC
JIAMITbI, TIOJTYTIPOBOIHUKOBBIC MPUOOPHI, TaTbBAHHKA.

116.7. Conepsxanue odydyenus B 11 kiacce.

116.7.1. Paznen 4. DneKTpoAMHAMHUKA.

116.7.1.1. Tema 4. MarauTHoe mojJe.

B3anmopelicTBre MOCTOSIHHBIX MArHUTOB U MPOBOJAHUKOB C TOKOM. MarHutTHoe
nosie. Bekrop MarHuTHOM MHAYKIUU. [[pUHIMI Cyneprio3uiiui MarHUTHBIX MOJICH.
JIvHMY MarHUTHOW UHIYKIIHH.

MarauTHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSAMOTO MPOBOJIHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT OpcTesa.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, e€ HanpaBJIeHUE U MOJyJb. J[BHODKEHUE 3apsSyKEHHON YacTUIIBI B
OJTHOPOJHOM MarHuTHoM moJie. Pabora cuibl Jlopenia.

MaruauTHoe 1osje B BeniectBe. PeppoMarHeTUKy, napa- U TMaMarHeTHUKHU.
TexHuueckue yCTpoucTBa U TEXHOJIOTUUECKUE TTPOLIECCHI: MPUMEHECHHUE
MOCTOSIHHBIX MarHuTOB, JICKTPOMArHuTOB, TECTEP-MYJIbLTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENN SJIEMEHTAPHBIX YaCTHII.

JlemoHcTpanuu.



Kaptuna nuHUi MHIYKIIMM MArHATHOTO MOJISI TOJIOCOBOTO U MOAKOBOOOPAa3HOTO
ITOCTOSIHHBIX MArHUTOB.

Kaptrna 1MHMI MarHUTHON MHAYKLIMH MOJIs JNIMHHOTO MPSAMOTrO IIPOBOJTHHUKA U
3aMKHYTOT'O KOJIBLIEBOTO NMMPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cwibl JIopeHIia Ha HOHBI JIEKTPOJIATA.

HaGmonenue NBUKEHUS IMyYKa JIEKTPOHOB B MArHUTHOM T10JI€.

[TpuHIMO 1eHCTBUS 3JIEKTPOU3ZMEPUTENBLHOTO IPUOOPA MATHUTODIEKTPUUECKON
CUCTEMBI.

VYyeHnueckuil 3KCepUMEHT, JIabOpaTOpHbIE PabOThI, MPAKTUKYM.
HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1eCTBUS MOCTOSHHOIO MarHUuTa Ha PaMKy ¢ TOKOM.

N3mepenue cuibl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.
116.7.1.2. Tema 5. DnekTpoMarHuTHass HUHAYKIU.

SIBneHue 3EeKTPOMAarHUTHONM HHIYKIMU. [I0TOK BEKTOpa MarHUTHOW MHAYKIUU.
O/JIC naaykunu. 3aKOH 3IEKTpOMarHuTHOW nHAykuu Papazaes. Buxpesoe
anekTpuueckoe noie. Toku dyxo.

O/1C uHayKIMU B IPOBOJHUKE, IBHKYIIEMCS B OJHOPOJAHOM MarHUTHOM IIOJI€.
[Tpasuiio Jlenna.

NunykruBHOCTE. KaTyllika HHAYKTUBHOCTH B LIENIH IOCTOSIHHOIO TOKA. SIBiieHHE
camonHAyKuu. JJC caMOMHIYKIIUY.

OHeprusi MarHUTHOTO NOJIA KaTYIIKH C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckue ycTpoucTBa U TEXHOJIOTHYECKUE ITPOLIECCHI: MHIYKIIMOHHAS I1€Yb,
COJICHOHU/I, 3aIllUTa OT DJIEKTPU3ALUHU TEJl IIPU ABUKEHUHA B MArHUTHOM I10JIE



3emiu.

JlemoHcTpanuu.

HaGmtonenue siBjeHUs 3JIEKTPOMAarHUTHOW UHAYKITUH.

NccenenoBanne 3aBucumoctd D/C MHIYKIIMM OT CKOPOCTH U3MEHEHUS
MarHuTHOT'O MOTOKA.

ITpasuno Jlenua.

[Tanenune marauTa B aJJlOMUHUEBOM (MeIHON) TpyOe.

SBreHNE CaMOUHIYKIIVH.

HccnenoBanne 3aucumocty DJ1C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS CUJIBI
TOKa B IICTIH.

YyeHnyeckuit IKCIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.
UccnenoBanue siBICHUS IEKTPOMArHUTHON UHIYKIIUH.

Onpenenenne UHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUH.

COopka MoJIenu AIEKTPOMAarHuTHOTO TeHepaTopa.

116.7.2. Paznen 5. Konebanust 1 BOJIHEL.

116.7.2.1. Tema 1. MexaHuueckue KojicOaHuUs.

KonebarensHasa cucrema. CBOOOIHEIE KOJICOAHUS.

I"apmonndeckue konebanus. KunemaTudeckoe U TMHAMUYECKOE OTTHMCaHUE.
DHEPreTUYeCcKoe OMMCaHue (3aKOH COXPAaHEHUS MEXaHWYECKOM dHeprun). BeiBo
JTUHAMHYECKOTO OMMCAHUS TApMOHUYECKUX KOJIeOaHUN U3 UX SHEPTeTHIECKOTO U
KHHEMAaTHYECKOTO OITMCAHMS.

Amriuryna u dasza konedanuii. CBsi3b aMIUTUTY/IBI KOJI€OaHUN NCXOTHOM
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHU! €€ CKOPOCTH U YCKOPEHUS.

ITepuona u wactora konedanuii. [lepro ManbIx CBOOOIHBIX KOJIeOaHMI
MaTeMaTHYeCKOTO MasiTHUKA. [lepro; cBOOOAHBIX KOJIeOaHUM MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux Koyebanusx. BeiHy)1eHHbIe KoJleOanus. Pe3onaHc.
Pe3zonancHas kpuBas. BinusgHue 3aTyxaHus Ha BUJl p€30HAHCHOM KPUBOM.
ABTOKOJIEOAHUS.



TexHuuyeckue ycTporuCTBa U TEXHOJOTHYECKHE MPOLECCHI: METPOHOM, YacChl,
KaueJu, My3blKaJIbHble HHCTPYMEHTHI, ceiicmorpad.

JlemoHcTpanuu.

3anuch KoJaeOaTeNbHOrO IBUKEHHUS.

Ha6monenre He3aBUCUMOCTH NIEPHOJIa MaJIbIX KOJeOaHU rpy3a HA HUTH OT
aMILTUTY/IBL.

HccnenoBanue 3aTyxaromux Koyie0aHui U 3aBUCUMOCTH MEPUO/1a CBOOOIHBIX
KOJI€OAHUI OT COMPOTUBICHUS.

HccnenoBanue konebaHuil rpy3a Ha MaCCUBHOM MPYKUHE € LETbI0 (DOPMUPOBAHUS
npejcTaBieHuit 00 naeanbHOW MOJAENH MPYKMHHOT'O MasTHHUKA.

3aKOH COXpaHEHHUs SHEPIHH MPHU KOJeOaHUSIX Ipy3a HA MPYKUHE.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

HaGmonenue pe3oHanca.

VY4eHnuecKkuil SKCeprUMEHT, J1abopaToOpHbIe PabOThI, MPAKTUKYM.

N3mepenue neproia cBOOOIHBIX KOJIEOAHUN HUTSHOTO U MPY>KMHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS TEjla B X0/€ KOJIeOaHUM Ha YIIPYTroM MOJIBECe.
N3yueHnne nBMKEHUS HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUU B IPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXAIOMUX KOJIeOaHUM.

HccnenoBanne BHIHYKIEHHBIX KOJICOaHUM.

116.7.2.2. Tema 2. DneKTpoMarHuTHbIE KOJeOaHuUs.

Konebarenbublii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIECOaHMs B
uealIbHOM KosebarensHOM KoHType. Popmyna Tomcona. CBs3b aMIUTUTYAbI
3apsia KOHJEHCATOpa C aMIUTUTYIO0M CUJIBI TOKA B KOJIEOATEIILHOM KOHTYE.
3aKOH COXpaHEHHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaroniue 3JIeKTpOMarHuTHbIE KoeOanus. BeIHY)I€HHbIE 2JI€KTPOMArHUTHEIE
KosieOaHumsl.

ITepemeHHbIN TOK. MOIITHOCTh NEPEMEHHOT'O TOKA. AMIUIUTYIHOE U AEHCTBYIOIIEE
3HAYEHWE CUJIBI TOKA U HANPSDKEHUS TPU Pa3TuIHON hopme



3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.
CuHyconIanbHbIN IEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOP U KaTylIKa
MHIYKTHBHOCTH B LIENIM CUHYCOUIAJIIBHOTO IEPEMEHHOI0 TOKA. P€30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbubiii Tpancpopmartop. [Ipon3BoacTBO, nepenava u notpedaeHue
AJIEKTPUYECKOU SHEPTUH.

DKOJIOTMYECKHUE PUCKU IIPU TPOU3BOJCTBE AIIEKTpodHepruu. Kynerypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoiCcTBa U TEXHOJIOTUYECKUE MMPOLECCHI: MIEKTPUUECKHUM 3BOHOK,
re€HepaTop MEPEMEHHOT0 TOKA, TUHUU AJIEKTPONIEPEAY.

JlemoHcTpanuu.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJICOaHUSI.

3aBUCUMOCTb YAaCTOTBI CBOOOIHBIX KOJIEOAHUHN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIMX JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTpPOMarHuTHOTO TEHEPATOPA.

Briny>k/1IeHHbIE CUHYCOUANbHbIE KOJICOaHUsI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH IEPEMEHHOIO TOKA.
Pe3oHaHc mpu nocien0BaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH
UHIYKTUBHOCTH U KOHJEHCATOpA.

YCeTpoicTBO M IPUHITUIT ISWCTBUS TpaHCchopMaTopa.

Mogens JIMHUY 3JIEKTPOIIEpEIadn.

VY4eHn4yeckuil 3KCIIEpUMEHT, JJaOopaTOpHbIE PabOThI, IPAKTUKYM.

N3yuenue tpanchopmaropa.

NccenenoBanne nNepeMEHHOTO TOKA Y€pes3 MOCIEI0BATEIBHO COSqUHEHHBIE
KOHJIEHCATOP, KAaTyLIKY U PE3UCTOP.

Habmronenue 31eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.



116.7.2.3. Tema 3. MexaHNYECKUE U IJIEKTPOMArHUTHBIE BOJIHBI.
MexaHu4decKkue BOJIHBI, YCIOBUS UX pacipocTtpaHeHus. [lonepeunsie u
MIPOJI0JIbHBIE BOJHBI. [lepros, CKOpOCTh pacnpOCTpaHEHUs U JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJIH: OTPAXKEHHE, IPEJIOMIICHNE, HHTEPPEPEHLIMS U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.
[ITymoBOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IIYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bsaumuas opreHTanus Bektopos E,” B, U B 3JIEKTPOMAarHUTHON BOJIHE.
CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPa’KEHUE, IPEIOMIICHHE, TOIsIpU3aus,
uHTepdepeHuns u qudpakims.

[Ikana 3MeKTpOMarHuTHHIX BOJIH. [IpuMeHeHue 3eKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBs3U U TelneBUAeHU. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuuyeckue ycTpoUCTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE U MEIUIIUHE.

JlemoHcTpanuu.

OO6pa3zoBaHue U pacrpoCcTpaHEHUE MOMEPEYHBIX U MPOIOJILHBIX BOJIH.
Konebmromieecs Teno Kak HCTOUYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHus ¥ PEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne untepdepeniinu u Auppakiiny MeXaHU4eCKUX BOJIH.
AKYyCTHYECKHI pe30HaHC.

CBoiicTBa yJIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmromeHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYI0M ¥ 9acTOTOM
KoJIeOaHMUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, IIPEJIOMIICHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.



O6Hapy:xeHune nHOPaKpacHOTO U yIbTPahuOIETOBOTO U3TYUCHUH.
VY4eHnuecKuil 3KCIEPUMEHT, JIaDOpaTOpHbIE PaOOThI, MPAKTUKYM.

N3y4yenue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
116.7.2.4. Tema 4. Onrtuka.

IIpsAmMosHEHHOE pacpOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cera.
To4eyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n3o0paxxeHuit B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI IPETOMIICHUS cBEeTa. AOCOTIOTHBIN MOKa3aTelb
npesnoMiieHus. OTHOCUTENBHBIN NTOKa3aTeNb npenoMiieHus . 1I0cTOSTHCTBO 4acTOTHI
CBETA U COOTHOILIEHUE JJIMH BOJIH MPU MEPEX0AE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTHYECKUX CPEl.

Xon nmyueit B mpusme. Jucnepcus cera. CiaoxHbIi coctaB Oenoro cseta. LIBeT.
ITonHOe BHyTpeHHEE OTpakeHue. IIpenenbHbINd yrol MOJTHOTO BHYTPEHHETO
OTpPaKEHUS.

Cobuparomue u pacceuBaroniye JuH3bl. ToHkas nuH3a. okycHOe paccTosiHUE U
ONTUYECKAs CHJIa TOHKOM JIMH3bI. 3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUSI TOHKOM
chepuiecKoil TMH3bI OT €€ TEOMETPUU U OTHOCUTEIBHOTO MOKa3aTes
IPEIOMIICHHUS.

dopmyna TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

XoJ my4da, IPOLIEAUIETO JIUH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckoi ocu. [locTpoeHne n300pakeHU TOUKU U OTpe3Ka MPSIMO B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromas crnocoOHOCTh. ['71a3 kKak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

Bonnosas onrtuka. UaTepdepennus ceeta. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
Ha0JII0ICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTep(EepEeHIIMOHHOM



KapTHUHE OT JBYX KOT€PEHTHBIX UCTOYHUKOB. [IprMephl Ki1accuyeckux
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuusa ceera. {udpakunonHas pemérka. Y cloBue HaOI0AeHUS TJIaBHBIX
MaKCUMYMOB IpU NaJI€HU MOHOXPOMATUYECKOIO CBETA Ha AU(PPAKLUOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoHCTBa U TEXHOJOTUYECKHE MPOIECCHI: OUKH, JIyIa, IEPUCKOII,
¢doToanmnapar, MUKPOCKOII, TPOCKIIMOHHBIN arapaT, IPOCBETICHUE ONTUKH,
BOJIOKOHHAs ONTUKA, TU(PpaKIIMOHHAs pEHIETKA.

JlemoHcTpanuu.

3aKOHBI OTPAYKEHHUSI CBETA.

HccnenoBanue npeiaoMiieHus CBeTa.

Habmonenre noiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.
HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 IIOCKONapaieIbHy0 TUIACTUHY U
pU3My.

UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mopenu MUKpOCKOTa, TeJIECKOIIa.

HaGmonenne natepdepeHium crera.

HaGmronenrie BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakiuum ceera.

N3yuenne nudpakiiMOHHONU PEIIETKH.

HaGmonenne nudpakiiioHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HaGmronenue nosisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIsl U3YUEHNS MEXAaHUYECKUX HANPSKEHUH.
VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOTHI, MPAKTUKYM.

N3mepenue nokazaress NpeJoMICeHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PAcCTOSIHUSA OT BEIECTBa (Ha MpuUuMepe
KUJKUX JIMH3).

N3mepenune HoKycHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.



[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.
[TonyueHnne n300pa’keHUs B CUCTEME U3 JIBYX JIMH3.

KoncTpyupoBaHue TeeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakumu, nHTephEepeHunn U NoIspru3aliiu CBeTa.

N3yuenue nosspusaiuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTHU AUIICKTPHUKA.
N3yuenne uTepPepeHInN JTa36PHOTO U3TYUCHUS Ha JIBYX IIIEIISX.
HaGmronenue nucnepcum.

HaGmonenue u uccienoBanue AuGpakimOHHOTO CIIEKTpA.

N3mepenne qiMHbl CBETOBOW BOJIHBI.

[TonyueHue ciekTpa U3IyYeHUs CBETOAMO/IA MPU MOMOIITU AU(PAKITUOHHOM
PELIETKHU.

116.7.3. Paznen 6. OCHOBBI CIEUAIBHON TEOPUU OTHOCUTEIHLHOCTH.

['panuIbl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTsl crienaibHOM
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTepBai. [Ipeodpazoanus Jlopenna. Yciaoue
IPUIUHHOCTH. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEeMEHHU U
COKpaIeHUe JJTUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKONW YACTHUIIBI.

CBs13b MacChl C PHEPTHUEH U UMITYJIbCOM PEIISTUBUCTCKOM YaCTHUIIBI. DHEPTUs
TTOKOSI.

TexHu4eckne ycTpoilcTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: CIYyTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VY4eHnuecKkuit IKCIIepUMEHT, JIa0OpaTOpHbIE PabOTHI, MPAKTUKYM.
Omnpenenenne UMITYJIbCAa U SHEPTUU PESITUBUCTCKUX YacTull (1o ¢poTorpadusm
TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM MOJIE).

116.7.4. Paznen 7. KBanroBas ¢usuka.

116.7.4.1. Tema 1. KoprycKkynsipHO-BOJHOBOM AyaJIU3M.

PaBHOBeCcHOE TEIIOBOE M3NTy4YeHHE (M3IIydeHHE aOCOIIOTHO YEPHOTO Tela). 3aKOH
cMmetienns Buna. ['ummoresa [lmanka o kBaHTax.

®oToHBI. DHEPTUs U UMITYJIbC (POTOHA.



®otordpdekt. Onbitel A.I'. CroneToBa. 3akonbl poTodPdexra. YpaBHeHHE
OiinmreitHa st potoaddexra. «KpacHas rpanuna» porodddexra.
JlaBneHue cBeTa (B YaCTHOCTH, JABJIEHUE CBETA HA A0COJIOTHO MOTIOUIAOLIYIO U
a0COJIIOTHO OTpaxaroinyto nosepxHocts). OnbiThl [1.H. JleGenena.
BosiHoBBIE cBOVIcTBa yacTull. BosHel ne bpouns. [{nvrnHa BonHe! ne bponis u
pa3Mepsbl 00J1aCTH JTOKANU3aluu ABMKYIercs yacTulpl. KopnyckynsapHo-
BOJIHOBOH Ayanu3Mm. JIudpakuus 31eKTpOHOB Ha KpUCTaLIaX.

Crneunduka nzmepenuid B MUkpoMupe. COOTHOIIEHUS! HEONpeAeNEHHOCTEM
I'eiizenbepra.

TexHuyeckue ycTpoUCTBa U TEXHOJIOTMUECKHE MPOLECCHI: CIIEKTPOMETD,
doTornemMeHT, PoToAATUNK, TYHHENBHBIA MUKPOCKOII, COJIHEYHAas OaTape,
CBETOJIUO/.

JlemoHcTpanuu.

®ot03¢p(DHeKT Ha YCTaHOBKE C LIMHKOBOMW IMJIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETo (poTodaddekra.

HccnenoBanue 3aBUCHMOCTH CONPOTUBIICHUS TTOTYITPOBOIHUKOB OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oarapesi.

VY4eHnuecKkuil IKCIepUMEHT, JIa0OpaTOpHbIE PabOTHI, MPAKTUKYM.
Uccnenosanue Goropesucropa.

N3mepenue noctostHHoi [Inanka Ha ocHoBe uccienoBanus ¢otodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€PE3 CBETOAUO/ OT HAIIPSKEHHUS.
116.7.4.2. Tema 2. ®uzuka aToma.

OMnbITHI IO KUCCIIETOBAaHNIO CTpoeHUs aroMa. [ImanerapHas Mozenb atoMa
Pezepdopna.

[Toctymnarel bopa. U3nyuenue u nornomieHre GOTOHOB MPHU MEPEX0ae aToMa C
OJIHOT'O YPOBHS SHEPTUU Ha JPYroOil.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOJOPO/A.



CnoHTaHHOE M BBIHYXJIECHHOE U3lyueHue cBera. Jlazep.

TexHU4YecKne yCTpOMCTBA U TEXHOJIOTUYECKUE MIPOLECCHI: CIIEKTPAJIbHBINA aHAJIN3
(CIeKTpOCKOIT), Ja3ep, KBAHTOBBINA KOMITBIOTED.

JlemoHcTpanuu.

Mogens onbita Pezepdopaa.

Ha6monenne nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOLINUX YACTULL.

Onpenenenue IIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHUS.

YyeHnyeckuit IKCIIEPUMEHT, J1a0OpaTOPHBIE pa0OThI, MPAKTUKYM.

HaGmtonenue nuHevaToro cnekrpa.

HccnenoBanne ciekTpa pa3peKeHHOr0 aTOMapHOro BOJAOPOAAa U U3MEPEHUE
nocTostHHOM PunGepra.

116.7.4.3. Tema 3. ®u3nka aTOMHOTO Spa U JIEMEHTAPHBIX YaCTHULL.

Hyxnonnas monens snpa ['eiizen6epra—Banenko. 3apsy siapa. MaccoBoe 4uciio
aapa. M3oromsl.

PannoakTuBHOCTH. Anbda-pacnaj. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacra.
["'amma-uznyyenue.

3aKOH paJIMOAKTUBHOIO pacnaja. PaguoakTuBHble N30TOMBI B ipupoae. CBoiicTBa
MOHU3UPYIOIIETO U3ydeHUs. BausgHue paaqruoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.
EctecTBennsiil pon uznyuenus. Jozumerpus.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.
Snepubie peakiuu. Jlenenue u cuntes siaep. SAnepusie peaktopsl. [Ipobiaemsr
YIPABISIEMOI0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
SAIEPHON SHEPTETUKHU.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.
dyHaaMEeHTaJIbHbIE B3AaUMOJACUCTBUSL. baprOHbI, ME30HBI U JIENTOHBI.
IIpencraBnenne o CranaapTHOM Moaenu. KBapk-riitooHHas MOJIeNb aJpOHOB.
®uzuka 3a npeaenamu CrannaptHoi Mogenu. TéMHast MaTepusi U TEMHAs! SHEPTHSL.
EnuncTBO puznueckoit KapTHHBI MUPA.



TexHnueckne ycTporCcTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, siaepHbIi peakTop, TEPMOSAEPHBIN peakTop, aToMHast 6oM0a,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

YyeHnyeckuit 3KCIEPUMEHT, J1a0OpaTOPHBIE Pa0OThI, MPAKTUKYM.
HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

UccnenoBanue painoakTUBHOTO (OHA C UCIIOJIH30BAHUEM JO3UMETPA.
N3yuenue normiomieHus 6eTa-4acTUll aTlOMUHUEM.

116.7.5. Paznen 8. DnemMeHThl aCTPOHOMUU U aCTPOYU3UKH.

DTansl pa3BuUTUA acTpoHOMUH. [[puKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpMEHUMOCTD 3aKOHOB (PU3UKHU JIJIsI OOBSICHEHHS TIPUPO/IBI
KOCMHUYECKUX OOBEKTOB.

MeTo1bl aCTPOHOMHUYECKUX UccheoBaHUNA. COBPEMEHHBIE ONITUYECKUE
TEJIECKOIIbI, PAJIMOTENIECKOITbI, BHEATMOC(hEpHAast aCTPOHOMHUSI.

Bun 38é31H0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JBUKCHUE.
CosHeuHas cucTeMa.

Connie. Conmueunasi akTuBHOCTb. VIcTounuk sHepruu CoJiHIla U 3BE3.

3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMa «CeKTpajibHBIN KJIacC —
CBETUMOCTBY». 3BE3/1bI IIIABHOM MOCIEA0BATEIBLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJI4 3BE3/1 IIIaBHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEE CTpoeHuE
3BE371. COBpEMEHHBIE TPECTABICHUS O MPOUCXOXKICHUU 1 3BoJronuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunsiii [TyTs — Hamia I'anaktuka. [Tonoxenue u aemxenue ConHuA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. YEpHbIE ABIPHI B AIpax
rajaKkTuK.

Bcenennas. Pacimupenne Beenennoii. 3akon Xa0606ma. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PeMKkTOBOE H3ITyUYEeHUE.

MacmrabHas cTpykrypa BeenenHoit. MertaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vyenuueckue HaOIIOACHUA.



HaGmtonenust 38€31H0ro HeOa HEBOOPYKEHHBIM I1a30M C UCTIOIB30BAaHUEM
KOMITBIOTEPHBIX TIPUIOKEHUM JIJIs1 ONIPECICHUS MOJI0KEHHSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31si CEBEpHOro NMONylapus U sipkue
3BE3MBI.

Hab6monenus B Teneckon JIyHbl, MIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOIICHUN.
116.7.6. ®usnyecknii NPaKTUKYM.

Cnoco06s1 n3Mepenus GU3NYECKUX BEIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB ¥ KOMITBIOTEPHBIX TATYUKOBBIX CUCTEM.
AOGCOJTIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUIN (U3UIECKUX BEJIIMUUH.
OueHka rpaHull MOrpeIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIICIOBAHUN 3aBUCUMOCTEHN (hU3UIECKUX
BEJIMYUH, TTPOBEPKA MPEJJIOKEHHBIX TUIIOTE3 (BBIOOP U3 PabOT, ONMMCAHHBIX B
TEMaTUYECKUX pa3jenax « Y UeHHUeCKU SKCIIEPUMEHT, Ta00paTopHbie paboThI,
OPAKTUKYM»).

116.7.7. O6o6maroiee moBTOPEHHE.

O06001eHNE U CUCTEMAaTH3alUs COJICPKAHUS pa3IesioB Kypca «MeXaHuKay,
«MonekynsapHas GpU3MKa U TEPMOJUHAMUKAY, « IEKTpoAuHAMUKay, «Koedanus
Y BOJIHBI», «OCHOBBI ClIEIMAILHON TEOPHUHU OTHOCUTEIBHOCTHY, «KBaHTOBAs
buzuKay, « ITEMEHTBI aCTPOHOMUU U aCTPODUUKHY.

Ponb ¢pu3uku u acTpOHOMHUM B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COIIMAIBHOU U
ATUYECKOU cepax AesITeIbHOCTH YeI0OBEKa, POJib U MeCTO (PU3UKHU U aCTPOHOMHHU
B COBPEMEHHOW HaAyYHON KapTHUHE MHUpPA, 3HAYCHHUE ONMKCATENbHOM,
CHUCTEMATH3UPYIOIIEH, 00BICHUTETLHON U MPOTHOCTUYECKOM () yHKITUI
¢uznueckoi Teopu, poib GU3NUECKO TeoprH B GOPMUPOBAHUY TIPEICTABICHUINA
0 u3nyeckoi KapTUHE MUpPA, MECTO (PU3UUECKON KApTUHBI MUPA B OOIIEM PSITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPO/IE.

116.7.8. MexnpeameTHbIE CBS3H.

Nzyuenue kypca Gusuku yriryosn€HHOTo ypoBHs B 11 Kiacce oCyliecTBISIETCS C
y4E€TOM COJEPKATEINbHBIX MEXKIPEIMETHBIX CBI3EH C Kypcamu



MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uu ¥ TEXHOJIOTHH.

MexnpenMeTHbIE TIOHSTHSI, CBI3aHHBIE C U3YYCHHEM METOI0B HAyYHOTO
MO3HAHMS: SIBIICHUE, HAYYHBIN (aKT, TUIIOTe3a, PU3NUecKasi BEININHA, 3aKOH,
Teopusi, HaOIIOACHNE, YIKCIIEPUMEHT, MOJEIMPOBAaHUE, MOJIENb, U3MEPECHHE,
MOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIbHBIE TPUOOPHI, IIUGPOBas Ta00paTOPUS.
Marematuka: Pemienue cucreMbl ypaBHeHH. TpuronomeTpuueckre QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 BX MPOEKIIMU Ha OCH KOOPJIMHAT, CIIO’KEHHE BEKTOPOB. [Ipon3BoaHbIe
arieMeHTapHbIX (GyHKIWH. [Ipu3Haku mogo0us TpeyroibHUKOB, ONIPEACTICHUE
TJIOIA/IU TIOCKUX Uryp u o0béma Tel.

buonorus: snexTpudeckue IBICHUS B )KUBOU MPUPOJE, KojeOaTeNbHbIC TBHKCHUS
B )KMBOHW TIPUPO/IE, IKOJOTUIECKIE PUCKU TIPU MTPOU3BOACTBE IJICKTPOIHEPTHH,
AIIEKTPOMArHUTHOE 3arps3HEHHUE OKPYIKAIOIIEH cpebl, yIbTPa3ByKOBasI
JTUArHOCTUKA B MEIMIIMHE, ONTHYECKUE SBJICHUS B )KUBOH TIPHPOJIC.

XuMusi: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUTMYECKAsI CTPYKTypa TBEPBIX Tel,
MEXaHU3MbI 00pa30BaHUS KPUCTAITNYECKON PEIIETKH, CIIEKTPATbHBIN aHAU3.
['eorpadusi: MarHUTHBIC TTOJTFOCA 3eMITH, 3aJIe)KH MarHUTHBIX Py, POTOChEMKA
3eMHOI MOBEPXHOCTH, ceiicmorpad.

TexHoMOrus: MPUMEHEHUE TTOCTOSHHBIX MAarHUTOB, JICKTPOMArHUTOB,
AJIEKTPOIBUTATENH SIKOOH, TeHepaTop EPEMEHHOTO TOKa, MHAYKIIMOHHAS 11eYb,
JUHUY DJIEKTPONEpeiay, JIEKTPOABUTATEN b, Paiap, PAIUONPUEMHHK, TEIIEBU30D,
anTeHHa, tenedon, CBU-neus, ynbTpa3ByKoBas IUarHOCTHKA B TEXHUKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEYHAasi OaTtapesi, CIyTHUKOBBIE
NPUEMHHKH, SITIEPHASI DHEPTETHKA U IKOJIOTMUYECKUE aCTIeKThI €€ pa3BUTHS.

116.8. [Inanupyemsbie pe3yabTaThl OCBOCHHUS TPOrPAMMBI 110 (PU3HUKE HA YPOBHE
CpeaHero oo01Iero oopa3oBaHus

116.8.1. OcBoenue yuebHoro npeamera «dOu3rkay Ha ypOBHE CPEIHETO OOIIETO
obOpazoBanus (yriyOJICHHBIN YPOBEHB) TOJDKHO 00ECIICUNTD TOCTHKEHUE
CJIEIYIONINX JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX



pe3yIabTaTOB.

JIM4HOCTHBIE pe3yNabTaThl OCBOEHUS YUEOHOTO npeameTa « DU3nKay JOKHBI
OTpa)kaTh TOTOBHOCTH U CIIOCOOHOCTH 00YyYaIOIMUXCSI PYKOBOJICTBOBATHCS
c(hopMUpPOBaHHON BHYTPEHHEU MO3UIIMENH TUYHOCTH, CUCTEMOU IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA, pACIIUPEHUE KU3HEHHOTO
OIIBITA U ONBITA IESATEIBHOCTH B IPOLECCE PEATIM3ALMHA OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIIbHOM JIE€ATEIIBHOCTH, B TOM YUCIIE B YACTH:

1) rpak1aHCKOT'O BOCIIUTAHUS :

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UITUN 00YUYAOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUMCKOTO OOIIECTBA;

OPUHSTHE TPATUIIUOHHBIX O0IIEYETIOBEUECKUX T'YMAaHUCTUUECKUX U
JNEMOKPATUYECKUX [IEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIbHOCTh B HHTEPECAX IPAXKIAHCKOTO
oO11iecTBa, y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTeIIbHON OpraHu3aIluy;
YMEHUE B3aUMOJECHCTBOBATH C COLMAIbBHBIMU MHCTUTYTAMHU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) IaTpUOTUYECKOTO0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON IpaKJaHCKOW MIACHTUIHOCTH, MATPUOTU3MA;
LIEHHOCTHOE OTHOLIEHHUE K T'OCYAAPCTBEHHBIM CUMBOJIaM, JOCTHUKEHUIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEICHUS;
CIIOCOOHOCTDH OIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTUPYACH HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH, B TOM YHCJIE B
NESTENbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 5CTETUYECKOTr0 BOCIIUTAHUSA:



ACTETHUYECKOE OTHOLLIEHUE K MUPY, BKJIIOYasl 3CTETUKY HAyYHOT O TBOPUYECTBA,
npUCyLero (pU3nYecKoil HayKe;

5) TpyZ10BOT0 BOCIIUTAHUS

MHTEPEC K PAa3IMYHbIM chepam NpodhecCHOHATBHON JeATEIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,
TOTOBHOCTH M CHIOCOOHOCTB K 00Pa30BaHUIO U caMO0Opa30BaHUIO B 00J1aCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) PKOJIOTHYECKOI'0 BOCIIUTAHUS

c(OpMHPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbI, 0CO3HaHUE I100aTbHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYXKAIOIIEH CPEIE HA OCHOBE
3HAHMS 1IeJIel yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

Pacmupenue onbiTa 1e4TeIbHOCTH KOJOTHUECKON HANIPaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUH 0 PU3HKE;

7) LEHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU,

OCO3HAHHE IICHHOCTU HAyYHOH JESITeIbHOCTH, TOTOBHOCTh B IIPOLIECCE N3YUCHUS
(U3UKU OCYIIECTBISTh MPOEKTHYIO U UCCIEA0BATENbCKYIO IEITEbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

116.8.2. B npoliecce TOCTUKEHUS JIUYHOCTHBIX PE3yJIbTATOB OCBOCHUS
IpOrpaMMBbl 1O (PU3UKE I YPOBHS CPEHETO 0011ero 0Opa3oBaHus y
00y4YaromMXcs COBEPIICHCTBYETCS SMOIIMOHAIBHBIN MHTEIIEKT,
npenoiaramimuid copMUPOBAHHOCTD:

CaMOCO3HaHMs, BKIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHUE, BUJIETh HANIPABJICHUSI PA3BUTHUSI COOCTBEHHOW AMOITMOHANIBHOM C(hephl,
OBITh YBEpECHHBIM B cele;

caMOpEeTyJIUPOBaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTH 32 CBOE MOBEJIEHUE, CITOCOOHOCTH a/IallTUPOBATHCS K



AMOIMOHATBHBIM U3MEHEHHUSIM U MPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEW MOTHBALIMH, BKIIOYAIOUIEH CTPEMIIEHHUE K TIOCTHXKEHHIO 1IEJIH U
yCrexy, ONTUMHU3M, HUHUITUATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/IS U3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €70 TIPU OCYIIECTBICHUHU OOIIEHHS, CIOCOOHOCTD K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIOYAIOLIUX CIIOCOOHOCTh BHICTPAMBATh OTHOIIEHUS C
JIPYTUMU JIOIBMU, 3a00TUTHCSI, TPOSBIISITE UHTEPEC U pa3peniaTb KOHPIUKTHIL.
116.8.3. MetanpeameTHbie pe3yiabTaTbl OCBOSHUS IPOrPaMMbl CPEHETO OOIIETO
00pa3oBaHus JOJKHBI OTPAXKATh:

116.8.3.1. OBnasenue yHuBepcaaibHbIMU TO3HABATEIILHBIMU JICCTBUSIMU:

1) 6a30BbIC TOrHYCCKUE TESUCTBHUS:

CaMOCTOSATEIBLHO (POPMYIUPOBATH U aKTyaIM3UPOBATH MPOOJIEMY, pacCMAaTPUBATh
€€ BCECTOPOHHE;

OTIPEIENIATH 1NN JAeSATEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPUU UX
JOCTHYKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pacCMaTPUBAEMbIX (hU3UIECKHUX
SIBJICHUSIX;

pa3pabaTbIBaTh IJIaH PElIeHUs MPoOIeMbl C YIETOM aHaM3a UMEIOIINXCS
MaTepHUAIIbHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIHTATOB
IIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJIMHUPOBATH U BBHITIOIHATH padOTY B YCIOBHIX PEATbHOI0, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUH >KM3HEHHBIX TTPOOJIEM.

2) 6a30BBIC HCCIICAOBATEIIHCKHUE ICHCTBUSA

BJI/IETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSAMH U METOJaMU
bu3IecCKol HAYKH,



BJIAJI€Th HABBIKAMHU y4€OHO-MCCIIEIOBATENBCKON U IPOEKTHOM AESTEIbHOCTU B
007acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB PEIICHMS 3a7a4 PU3NYECKOT0 COACPKAHUSA, TPUMEHEHUIO PA3THMYHBIX
METO/I0B [TO3HAHUS;

OCYIIECTBIISITh PAa3JIMYHbIE BUABI JEATEIBHOCTH M0 TOJYUYEHHUIO HOBOT'O 3HAHUS,
€ro MHTEPIpEeTaluy, TPEOoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;
BBISIBJISITHh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U U aKTYyaJIH3UpOBaTh 3a7a4y, BBIIBUTATh
TUNOTE3Y €€ PelleHUs], HAXOIUTh apTyYMEHTHI JIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBATH MOTYUYEHHBIE B XO/€ PELICHNUS 3a/1a4l Pe3yJIbTaThl, KpUTHUECKH
OLIEHWBATh UX JJOCTOBEPHOCTbH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON
JESITeTLHOCTH, B TOM YHCJIE TIPU U3YYeHUN (PHU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HaHUA 10 (U3UKE B MPAKTUYECKYIO 00J1aCTh
KU3HEEATEIHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC HJIEH, MPEJIaraTh OPUTHHAIBLHBIC TTOIXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, JIOMYCKAIOU[ME aTbTePHATUBHbBIC PEILICHHUS.

3) paboTa ¢ uHpOpMaIUCH:

BJIaJIETh HABBIKAMM I1OJIy4€HUs HH(POpMaLUU (PU3HMUECKOTO COACPKAHUS U3
HCTOYHHMKOB PA3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYILECTBIATh IOUCK, aHAJIN3,
CUCTEMATHU3aLMIO0 U UHTEPIIPETALNIO HH(POPMALMK Pa3IMUHBIX BUAOB U (HOpM
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCIOJIb30BaTh CPEACTBA HH(OPMALIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pelIeHNU KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpraHU3allMOHHBIX



3a/1a4 ¢ coOI0IeHueM TpeOOBaHUN IPrOHOMHKH, TEXHUKH 0€30MaCHOCTH,
TUTHUEHBI, peCypcocOepeKeHNs, IPABOBBIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/aBaTh TEKCThI (PU3UYECKOT0 COAECPKAHUSA B PA3IMUHBIX (POpMATAX C YUETOM
Ha3HAauYeHUs UHQOpPMALIMU U LEIEBOU ayAUTOPUH, BBIOUpasi ONTUMAIbHYIO popMy
MIPEICTaBIICHUS U BU3YyaJIU3aLUH.

116.8.3.2. OBnageHne yHuBEpCATbHBIMA KOMMYHUKATUBHBIMH JIEUCTBUSAMMU:

1) obmieHwue:

OCYIIECTBIISITh OOLIEHUE HAa YPOKax (PU3MKU U BO BHEYPOUHOU JESITEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKYA KOHMIUKTHBIX CUTYallUi U CMATYaTh KOH(JIMKTHI,
pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCTIONb30BAaHUEM
A3BIKOBBIX CPEJICTB;

2) coBMecCTHas NeATeIbHOCTb:

NOHMMATh U MCTIOIb30BATh MPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHOM
paboThI;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JICUCTBUH C YUETOM OOIIMX
MHTEPECOB, U BO3MOXKHOCTEH KaXKIOTO WIEHA KOJUIEKTHBA;

NPUHUMATH 1IeJId COBMECTHOM JESITeIbHOCTH, OPTraHU30BBIBATh M KOOPJIUHUPOBATH
JEUCTBUS 1O €€ TIOCTHXKEHHIO: COCTABIIATH IUIAH JACHCTBUM, paclpeaesisaTh POJIU C
y4€TOM MHEHUHN y4aCTHUKOB, OOCY>KJaTh Pe3yJIbTaThl COBMECTHOU PabOTHI;
OLIEHMBATh KaY€CTBO CBOETO BKJIA/a U KaXJ10r0 yYaCTHUKA KOMAH[Ibl B 00U
pe3yabpTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJIEU C TIO3UIIMHA HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATH O3UTUBHOE CTPATETNYECKOE MOBEACHNUE B Pa3IMUHBIX CUTYyaLUsX,
HPOSIBIATH TBOPUECTBO U BOOOpakeHUE, ObITh NHULINATUBHBIM.

116.8.3.3. OBnageHne yHUBEPCATIbHBIMU PETYISITUBHBIMU ICHCTBUAMMU:



1) camoopranu3zanus:

CaMOCTOSITEJILHO OCYILECTBIIATH IO3HABATENBHYIO AESATENBHOCTD B 00J1aCTH
(pU3HKU U aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
cOOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJILHO COCTAaBJISATh IJIaH pPeLIeHUs] PacUETHBIX U KaUeCTBEHHBIX 3a/1a4,
TJIaH BBITIOJIHEHUS MPAKTUYECKON PabOTHI ¢ YUIETOM UMEIOIIHNXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXKHOCTEN U MIPEANOUYTCHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;
JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYIULIUU B 00J1acTU (QU3UKH,
MOCTOSIHHO MOBBILIATH CBOM 00pa30oBaTENbHBINA U KYJIbTYpPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBbIKAMU MO3HABATEIBLHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh MPUEMBI peIIeKCUU JIs1 OLIEHKU CUTYyaIllH, BBIOOpa BEPHOTO
peIIeHNS,;

OLICHMBATh PUCKU U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 110 UX CHHUKECHMUIO;
IPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX IPH aHAJIU3€ PE3YJIHTATOB
NEeSATENbHOCTH;

3) npuHATHE ceOs U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI U APTYMEHTBI IPYTUX IPU aHAJIU3€ PE3YJIHTATOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYIHX Ha OLIUOKY.



116.8.4. [IpeqmeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMmel o pusnke. B nmponecce
M3yuYeHUs Kypca Kypca ¢hu3uku yriryoiaeHHoro ypoBHs B 10 kinacce oOyvaronuiics
HAy4UTCS:

MOHUMATh POJIb PU3UKU B SKOHOMHYECKOM, TEXHOJIOTHYECKOU, IKOJIOTUYECKOH,
COLIMAJIBHOM M 3TUYECKOU c(hepax eaTebHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKU
B COBPEMEHHOUN HayYHOM KapTUHE MUpa, 3HAYECHHUE ONUCATEIbHOM,
CUCTEMaTU3UPYIONIEH, 00BbICHUTEIBHON U TPOrHOCTUYECKON (DYHKITHIA
(u3nUecKoi TEOPUN — MEXAHUKH, MOJIEKYJIIPHOU (PU3UKHU U TEPMOJAUHAMUKH,
poJib (hu3nueckoil Teopun B (GOPMUPOBAHUU MPEACTABICHUN O (PU3NUECKO
KapTHUHE MUPA;

pa3nuyaTh yCIOBHS MPUMEHUMOCTU MOJENeH PU3NYECKUX Tell U MPOLIECCOB
(s1BIeHMIT): MHEpLMAIbHASL CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE TEIIO,
MaTepHalibHas TOUYKa, PABHOYCKOPEHHOE JIBXKEHHE, CBOOOIHOE NajieHHeE,
abCcooTHO yripyras aedopmariusi, abCoIOTHO YIIPYroe U adCONIOTHO HEYIIPYTroe
CTOJIKHOBEHMSI, MOJIEJIH Ta3a, >KUJKOCTH U TBEPJOTO (KPUCTALTUYECKOTO) TeNa,
UJICJIbHBIN Ta3, TOYSUHBIN 3apsij], OHOPOIHOE IIEKTPUUECKOE TOJIE;

pa3nuyarh yciaoBHs (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMATh BCEOOUTUH XapakTep GyHAaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
UCIIOJIb30BAHMS YaCTHBIX 3aKOHOB,;

aHAIM3UPOBATH U OOBSICHATH MEXaHUYECKHUE TIPOLIECCHI U SIBICHHUS, HCTIOIb3YS
OCHOBHBIE TI0JIOKEHMSI M 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBWOKEHUS, (POPMYJIbI KHHEMATUKU PaBHOYCKOPEHHOI'O ABM)KEHUS,
npeoOpa3zoBaHus ["anunes Aji1 CKOPOCTH U NepeMeleHus, 3akoHbl HpioToHa,
IPUHLIMII OTHOCUTEJILHOCTH [ 'anuiies, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHBI
COXpaHEHUs UMIIYJIbCa U MEXaHUYECKON IHEPIUH, CBA3b PAOOTHI CUJIBI C
U3MEHEHHEM MEXAHUYECKOM SHEPTUH, YCIOBUS PaBHOBECUS TBEPAOIO Tea), IPU
3TOM HCIIOJIB30BaTh MaTEMAaTUYECKOE BBIPAKEHNE 3AKOHOB, YKa3bIBaTh YCIOBHS
NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: peoOpa3oBanuii ["anuest, BToporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHMS UMITYJIbCA U MEXAHMYECKOU
SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHMUS;



aHAJM3UPOBATH U OOBACHSITH TEIJIOBBIE IPOLIECCHI U SIBJICHUS, UCTIONB3YS
OCHOBHBIE II0JIOKEHUS MOJIEKYIIAPHO-KUHETUYECKOU TEOPUU U 3aKOHBI
MOJEKYISIPHON (PU3UKHU U TEPMOJMHAMUKHU (CBSI3b JaBICHUS UJI€AILHOTO Tra3a co
CpeIHEN KMHETUYECKOU DHEPTUEHN TEIUIOBOTO JIBHKEHUS U KOHLUEHTPALIUEN €TO
MOJIEKYJI, CBA3b TEMIIEPATYPHI BELIECTBA CO CPEIHEN KUHETUUECKOU DHEPTUEH
TEIUIOBOr'0 JBUKEHUS €T0 YACTHLI, CBSI3b JABJIEHUS UIICATBHOTO ras3a C
KOHLIEHTPALIMEX MOJIEKYJ U €r0 TEMIIEpaTypoH, ypaBHeHUE MeHieneeBa—
Knanelipona, nepBblii 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUSI SHEPTUH B
TEIJIOBBIX MPOIECcax), MPU 3TOM UCTOIb30BATh MATEMATUUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBUs IPUMEHUMOCTH ypaBHEHU MeHieneeBa—
KnaneiipoHa;

aHAJTM3UPOBATH U OOBACHITH JIECKTPUUECKUE SBJICHUS, UCTIONIB3Ysl OCHOBHBIE
MOJIOXKEHUS U 3aKOHBI AJICKTPOAMHAMUKH (3aKOH COXPAHECHHUS JICKTPUIECKOTO
3apsiia, 3akoH KylloHa, MOTEHINaIbHOCTD 3JIEKTPOCTATUYECKOTO OIS, TIPUHIUI
CYIIEPHO3UIH DIIEKTPUUECKUX TTOJIEN, IIPU ATOM YKa3bIBasi yCIOBUS
MPUMEHUMOCTH 3aKkOoHa KyroHa, a Takke NpakTUYECKHU BaKHBIE COOTHOILIECHHUS :
3akoHbl OMa 7151 yJacTKa UENH U JJ1sl 3aMKHYTOM 3JIEKTPUYECKON 1€, 3aKOH
Jxoyns—Jlenna, npasuiia Kupxroda, 3akonsr @apazes A1 371€KTPOIN3a);
OMUCHIBAThH (PU3UUECKUE TTPOIIECCHI U SIBJICHUSI, UCTIOIB3YS BEIIMUNHBI:
IIEpEMEILIECHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUJIA,
MOMEHT CUJIbl, JABJICHUE, ITIOTEHIIMAIbHAS YHEPIUsl, KHHETUYECKAs SHEPIusl,
MeXaHuuecKasi Heprusi, paboTa CHIIbI, IIEHTPOCTPEMUTEIBLHOE YCKOPEHUE, CHIIa
TSKECTH, CUJIA YIIPYTOCTH, CHJIA TPEHUS, MOIIHOCTD, YHEPIUsl B3AUMOIACHUCTBUSI
Tena ¢ 3eMiEil BOJIM3M €€ MOBEPXHOCTH, SHEPTHUs YIPYTon AedopMaliiy Npy>KUHBbI,
KOJIMYECTBO TEIUIOTHI, a0COIIOTHAS TEMIIeparypa Tefa, padoTa B TepMOAMHAMUKE,
BHYTPEHHSISI DHEPTUS UACAITBHOTO OJJTHOATOMHOTO Ta3a, padoTa uieaabHOro Trasa,
OTHOCHUTEJIbHAS BIAKHOCTH BO3/1yXa, KOA(PDHUIIMEHT MOJIE3HOTO IeHCTBHUS
UJCAIBHOTO TEIIOBOT'O JBUIATEIIS; SJIEKTPUYECKOE TI0JIE, HANPSKEHHOCTD
AJIEKTPUYECKOTO IT0JIS, HANPSKEHHOCTD MOJISL TOYEYHOTO 3apsiia WIH 3apsKEHHOTO
11apa B BaKyyMe U B IUDJIEKTPUKE, ITIOTEHIMAI 3JIEKTPOCTATUYECKOTO TOJI,
Pa3HOCTH ITIOTEHLIUAIIOB,



ANEKTPOABMKYILASA CUJIA, CUJIA TOKA, HANIPSHKEHUE, MOLTHOCTh TOKA,
ANEKTpHUUYEcKasi EMKOCTh TUIOCKOTO0 KOHJIEHCATOPA, CONPOTUBIICHNE YYacTKa LIETH C
MOCJIEIOBATENIbHBIM U MapaJIEIbHBIM COEJUHEHUEM PE3UCTOPOB, IHEPTUS
AIEKTPUYECKOrO MO KOHAEHCaTOpa;

00BSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3HUECKUX SBJICHUN: MEXaHUYECKOE
JIBUKEHUE, TEIIOBOE JIBMXKEHHUE YACTHUI BEILIECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCKOE JBHKeHUE, TudPy3usi, UCTIapeHHe, KUTICHUE U KOHEHCAIIHSI,
IUIaBJICHUE U KPUCTAJUIM3ALMA, HAlIPABICHHOCTh TEIUIONEPEIayuu, JIEKTPU3aIUI
TeJI, PKBUMIOTEHIIMATBHOCTH TTIOBEPXHOCTH 3aPSKEHHOTO TMPOBOTHUKA;
POBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHON (PM3MYECKON BETUIHHBI OT APYTOH
C MCTIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, IIPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCHpOBaTH Pe3yabTaThl OTYUYEHHOU 3aBUCIMOCTH (PU3NIECKIX BEITUYMH B
BUIe TPaQUKOB ¢ yUETOM aOCOMOTHBIX OTPEIIHOCTEH U3MEPEHHIM, JeNIaTh
BBIBOJIBI TIO PE3YJIbTaTaM MCCIICIOBAHNS;

TPOBOJINTH KOCBEHHBIEC U3MEPECHHS (PH3NUECKUX BEIHUWH, TIPU ITOM BBIOUPATH
ONITUMATBHBIN METO/I H3MEPEHUSI, OLIEHUBATH A0COTIOTHBIC U OTHOCUTEIHHBIC
MOTPEITHOCTH NPSIMBIX ¥ KOCBEHHBIX H3MEPCHUN;

IPOBOJIUTH OIIBITHI TIO MTPOBEPKE MPETIOKEHHON THITOTE3bI: IIAHUPOBATH
OKCMIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBAThH
TIOJTyYeHHBIE Pe3yIbTaThl M JIeJaTh BEIBOJ O CTATyCE MPEITIOKEHHON TUTIOTE3HI;
coO01aTh paBUIIa 0€30MaCHOTO TPY/a IPH MPOBEACHUH HCCIIEIOBAaHUN B
pamMKax yuyeOHOTro dKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-UCCIe0BATEIHCKOMN U
IPOEKTHOMN JESATEIHHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIHHBIX YCTPONCTB U
71a00paTopHOTO 000PYIOBAHUS;

penath pacy€THBIC 3a/1a4U C SIBHO 3aJJaHHOM M HESIBHO 3aJaHHON (pr3ndeckoit
MOJICJIbIO: Ha OCHOBAHHMH aHAJIN3a YCIOBUS 00OCHOBBIBATH BRIOOP (PH3HUUECKOM
MOJIeIH, OTBeUaroleld TpeOOBaHUSIM 3a]]a4H, IPUMEHATh (DOPMYJIIBI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJAThl PU3NYECKUX TEOPUH MTPHU UCTIOIB30BAHUH
MaTEMaTUYECKUX METOJIOB PEIICHHUS 3a/1a4, TPOBOAUTH pacu€Thl HA OCHOBAHUU
UMEIOIIUXCS TAHHBIX, aHATTU3UPOBATh PE3YJIBTATH U KOPPEKTUPOBATH METOIbI



pENICHHS C YIETOM MOTYICHHBIX Pe3yJIbTaTOB;

peraTh KaueCTBEHHBIC 3a/1aUH, TPEOYIONTNe TPUMEHEHUS 3HAHUNA U3 Pa3HBIX
pasnesnoB Kypca (GU3UKH, a TAK)KE WHTETPALUY 3HAHUHN U3 APYTHX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BEICTPAUBATh JIOTHUECKYIO IETIOYKY PACCYXKICHHUM
C UCTIOJIb30BAaHMEM M3yYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3NIECKUX
SIBJICHUI;

WCITOJIB30BaTh TCOPETUICCKUE 3HAHUS JIJIs1 OOBSICHEHHSI OCHOBHBIX ITPUHITUIIOB
pabOThI K3MEPUTEIIBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB U TEXHOJIOTHICCKUX
MIPOIIECCOB;

NIPUBOUTH MIPUMEPHI BKJIaJIa POCCUUCKUX H 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B O0BSICHEHUE TIPOIIECCOB OKPYXKAIOMIETO0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOIOTHI;

aHAJIM3UPOBATh U OIICHUBATH ITOCIICICTBHS OBITOBOW M MTPOM3BOJACTBEHHOM
JESATEIBPHOCTH YEJIOBEKA, CBA3aHHOMN C (PM3MUYECKUMHU TPOIECCaMU, C TIO3UIUH
HKOJIOTHYECKOM 0€30MMacHOCTH, TPE/ICTABICHUI O pallMOHATBHOM
IPHUPOJIOTIOJIB30BAHUH, a TAKKE Pa3yMHOM HCITOJIb30BAaHUU JIOCTHIKEHUH HAYKU U
TEXHOJIOTUH JUTSI TalIbHEHIIIETO Pa3BUTHS YEIOBEUECKOr0 00IIEeCTBa;

NPUMEHSTH Pa3JIMUHbIC CIIOCOOBI PabOThI ¢ MHpOpMaIuel HU3NIecKoro

CoJiep KaHMs C UCTIOJIb30BAaHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA,
IIPH 3TOM MCTIOJIb30BaTh COBPEMEHHBIC MH(OPMAIIMOHHBIC TEXHOJIOTHUH JIJIS
MOMCKA, MepepadOTKU U MPEIbIBICHUS yUeOHOW U HAYYHO-TIOTYJISIPHOU
uH(OpMaILNK, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUU HH(DOpMAITNH, TTOJTYIEeHHON
U3 Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOJTy4aeMyHO
uH(OPMAIIMIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHaJIN3a UCTOYHUKA WH()OPMAIIHH;

IPOSIBJIATH OPraHU3aAlMOHHBIC U TTO3HABATEIIBHBIC YMEHHS CAMOCTOSITEILHOTO
npruoOpeTeHNsI HOBBIX 3HAHUHU B MPOIIECCE BHITIOJHECHUS MTPOCKTHBIX U y4eOHO-
UCCJIE0BATEIBCKUX PadOoT;

paboTaTh B TPYIINE ¢ UCTIOJHCHUEM PA3IUIHBIX COIMATILHBIX POJIeH, IJIaHUPOBATh
paboTy IPYIIIBI, PallMOHATBLHO PACTIPEACIIATh ICITEILHOCTh B



HECTaHJAPTHBIX CUTYaLUSAX, OCHUBATh BKJIaJ KaXKJI0T0 U3 YYaCTHUKOB IPYMIIEI B
pelIeHre paccMaTpuBaeMoi IpoOIEMBI;

MPOSBIIATH MOTUBALIMIO K OyylIel MpogeccrnoHanbHON AeATENbHOCTH 10
CHENUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TPOQuIs.

116.8.5. [IpeameTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMmebl o Gusuke. B nmpornecce
U3y4YeHHs Kypca Kypca (Gu3uku yriayoiaeHHoro ypoBHs B 11 kitacce oOyuaromuiics
HAYUYUTCS:

MOHUMATh POJib PU3UKU B SKOHOMHYECKOU, TEXHOJIOTUYECKOM, COLIMAIbHON U
ATUYECKOU cepax AesITeIbHOCTH YeJI0BEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHOM
Hay4YHOW KapTUHE MUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU IEATEIBHOCTH
YEJIOBEKAa U JaJbHEWUIIIEM HAaYYHO-TEXHUYECKOM Pa3BUTHH, 3HAUCHHE
ONMKCATENHHOMN, CUCTEMATU3UPYIOIIEH, 0OBSICHUTEIbHON U IPOrHOCTUYECKON
GyHKIUN HU3NUECKON TEOPUH — AIEKTPOJAUHAMUKH, CTIEIIMAIbHON TEOPUHU
OTHOCUTEIBHOCTH, KBAHTOBOU (PU3UKH, POJIb (PU3NUYECKOI TEOpUU B
(bopMHUpOBaHUY TIPEICTABICHUN 0 GU3MUECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTHUHBI MUpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUN O IPUPOJIE;

pa3nuyaTh YCIOBHS MPUMEHUMOCTU MOJENIeH PU3NYECKUX Tell U MPOIIECCOB
(s1BJIEHMIT): OTHOPOAHOE ANEKTPUUECKOE U OAHOPOIHOE MArHUTHOE TOJIA,
rapMOHHYECKHE KoJIeOaHMsI, MATEMaTUUEeCKUN MAasITHUK, UJICATbHBINA MPY>KUHHBIN
MasiTHUK, TAPMOHUYECKHUE BOJIHBI, UJI€ATIbHBIN KOJIeOaTeNbHBIA KOHTYD, TOHKAs
JIMH3a, MOJIEJIE aTOMa, aTOMHOT'O s/Ipa U KBAHTOBOM MOJENH CBETA;

pa3nuyaTh yCIoBHs (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHUMATh BCEOOUUH XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAM3UPOBATH U OOBSICHATH DJIEKTPOMArHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI AIEKTPOJUHAMUKY U CHIELIMAIIBHON TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHUs JIEKTPUUECKOro 3apsiia, cuiia AMnepa,
cuna JlopeHua, 3aK0H AJIEeKTPOMarHuTHOM MHAYKUUH, mpaBuiio Jlenua, cesazp D1C
CAMOMHIYKIIMH B 3JIEMEHTE AJIEKTPUUYECKON LIEMU CO CKOPOCThIO U3MEHEHHUSI CUIIbI
TOKQ, OCTYJIATHl CIEHHAIIBHOM TEOPUU OTHOCUTEIBHOCTH



OUHIITeHA);

aHAIM3UPOBATH U OOBSICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONb3YS
MOJIOKEHUS] KBaHTOBOM (hu3uKH (ypaBHeHHE DWHIITEHA 151 poTorddekra,
IIEPBBIM U BTOPOH NOCTYaThl bopa, NpUHIMI COOTHOLIEHUS HEOIIPEACIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpaHEHUS 3apsAJ0BOTO U MACCOBOI'O YHCEI U DHEPTUU B
AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO paclaia);

ONMUCHIBATH (PU3NYECKUE MPOLIECCHI U SIBJICHUS, UCIIOJIb3Ysl BEJIMYUHBI:
HaINpPsHKEHHOCTD 3JEKTPUUECKOT0 OIS, MOTEHIIMAI AIEKTPOCTATUYECKOTO MO,
Pa3HOCTh NOTEHLIUAIOB, JIEKTPOABUKYIIAS CUJIA, MHAYKIMS MAarHUTHOTO MOJIA,
MarHUTHBIM OTOK, cujia AMIiepa, UHIYKTUBHOCTb, SJIEKTPOABUKYILAs CUIia
CaMOMHIYKIIMH, SHEPTUSI MAarHUTHOTO TOJIsI POBOJIHUKA C TOKOM,
PENSITUBUCTCKUN UMITYJIbC, MOJTHAS SHEPTHUs, SHEPTUS MOKOsI CBOOOIHOM YaCTHUIIBI,
SHEPrUs U UMITYJIbC POTOHA, MACCOBOE YUCIIO U 3apsJl Apa, SHEPTHUSI CBI3U AJIpa;
00BSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBJICHUMN: AJIEKTPOMAarHUTHas
WUHAYKIIUS, CAMOMHIYKIIUS, PE30HAHC, HHTep(epeHLIus BOJIH, TUPPAKIHS,
JUCTIEPCHs], IOJTHOE BHYTPEHHEE OTpakKeHHE, POTOAIEKTpUIecCKuii 3 PpexT
(boTordpdexr), anbda- u 6eTa-pacnagsl sjaep, raMMa-u3IydeHue saep,
(du3nUecKre MPUHIUIIBI CIIEKTPAIIBHOTO aHalu3a U paboThI Jlazepa;

OTIpEJIENSTh HAMPABICHUE UHIYKIIMM MarHUTHOTO TOJIsl IPOBOJHUKA C TOKOM,
cunbl Amnepa u cuiibl Jlopenna;

CTPOMTH N300paXKeHHe, CO34aBaeMOe INIOCKUM 3€pKaJloM, TOHKOW JTMH30U, U
pPacCUMTHIBATH €0 XapaKTEPUCTUKU;

IPUMEHATH OCHOBOIIOJIArarol1e aCTPOHOMUYECKUE TIOHSTHSI, TEOPUH U 3aKOHBI
IUI aHaIM3a U 00bACHEHUS (GU3NYECKUX MTPOLIECCOB, MPOUCXOAIINX B 3BE3/1aX, B
3BE3HBIX CUCTEMAX, B MEXKTaJaKTHUECKOM Cpe/ie; ABUKEHUSI HEOECHBIX Tell,
IBOJIIOLIMHM 3BE31 U Beesennoii;

IPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BETUUUH C
UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH, IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(uKCcupoOBaTh Pe3yabTAThl NOIYYEHHON 3aBUCUMOCTH (PU3UUECKUX BEIHUUH B
BUJI€ IpaUKOB ¢ yUETOM a0COIOTHBIX NOTPEIIHOCTEH U3MEPEHUH, Je1aTh
BBIBOJIBI 110



pe3ysbTaTaM HCCIIEIOBAaHUS;
MIPOBOJIUTH KOCBEHHBIE M3MEpEHUs (PU3UUECKUX BEJIIMUUH, IPU 3TOM BHIOUPATh
ONTUMAaTbHBIN METOJ U3MEPEHHUS, OLICHUBATh A0COMIOTHBIE U OTHOCUTEIbHbIE
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUN;

MIPOBOJIUTH OTBITHI TIO TIPOBEPKE MPEIOKESHHOM TUITOTE3bI: MJIAHUPOBATH
AKCTIIEPUMEHT, COOUPATH IKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MOJTyYEHHBIE PE3YIbTAThI U JICJIaTh BBIBOJ O CTATyCe MPEJIOKEHHON TUTIOTE3bL;
OMUCHIBATh METO/IbI MOJYYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

co0Jir01aTh MpaBuia 6€30MacHOro TpyAa P NPOBEICHUHN UCCIEIOBaHUN B
paMKax y4eOHOTO IKCIIEPUMEHTA, TPAKTHUKyMa U Y4eOHO-UCCIIeI0BATEILCKON 1
POCKTHOM JEATETLHOCTH C UCTIOIB30BaHUEM U3MEPUTEIILHBIX YCTPOUCTB U
1abopaToOpHOro 00O0PYAOBAHMS;

pemaTh pacu€THBIC 3a]1a4u C BHO 3aJJaHHON W HESBHO 3aJJaHHON (pr3nuecKoit
MOJICJIbIO: Ha OCHOBAaHWH aHAJM3a YCIOBHUS BRIOUPATHh (PU3UUECKHE MOJICTH,
OTBEYAIONIUe TPEOOBAHMSIM 3a/1a4U, PUMEHSTh (DOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3NYECKUX TEOPUH MTPHU UCIIOTH30BaHUHU
MaTEeMaTHYECKHUX METOJ0B PEIICHUS 3a/1a4, MPOBOAUTH PaCYEThl HA OCHOBAHUH
UMEIOIINXCSI TaHHBIX, aHAJTU3UPOBATH PE3YJIbTAThI U KOPPEKTUPOBATH METOIbI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

peraTh KaueCTBEHHBIE 3a/1auu, TPEOYIOIue MPUMEHEHHUS 3HAaHUHN U3 pa3HbIX
paznesnoB Kypca (GU3UKHU, a TAK)KE UHTETPALUU 3HAHUM U3 APYTHUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BEICTPAUBATh JIOTUYECKYIO LIETIOUKY PACCYKIACHHM
C UCTIOJIb30BAaHUEM M3yUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NIECKUX
SIBJICHUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHUS OCHOBHBIX IPUHIIUIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB U TEXHOJIOTUYECKUX
IPOIIECCOB;

PUBOUTH MIPUMEPHI BKIIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;



aHAJIM3UPOBATh U OLIEHUBATH MOCJIEICTBHS OBITOBOW U MPOU3BOACTBEHHOM
JEeSATENbHOCTU YEJIOBEKA, CBI3aHHOM ¢ (PM3HMUECKUMU MPOLECCaMu, C TO3ULUI
HKOJIOTMYECKOM 0€30MMacHOCTH, MPECTABICHUN O pallMOHATBHOM
MPUPOAOIIOIB30BaHNH, A TAKKE PA3yMHOM HCIIOIb30BAHNUN JOCTHKEHUN HAYKH U
TEXHOJOTUH ISl TallbHEHUIIIEro Pa3BUTHUS YEI0BEUECKOro 00I11eCTBa;

MPUMEHSTH Pa3INdHbIe CIOCOOBI paboThI ¢ HHpOpMaLuen pU3nIecKoro

CoJiep KaHMsl C UCTIIOJIb30BAaHUEM COBPEMEHHBIX HHPOPMALMOHHBIX TEXHOJIOTHA,
IIPU 3TOM UCIOJIb30BaTh COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH IS
MOMCKA, NEPepadOTKU U NPEIbsABICHUS YUeOHON U HAYYHO-TIOMYJISIPHON
uH(OpMAaIINH, CTPYKTYPUPOBAHUS U MHTEpIpETalui HH(OpPMAIUK, TTOTyYEHHON
U3 Pa3IUYHbIX HICTOYHUKOB, KPUTUYECKU aHATTM3UPOBATH MOTYyHAEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA WH(OPMAIUK;

NPOSIBIIATh OPraHU3aIlMOHHbIE U TTO3HABATENbHBIE YMEHUS CAMOCTOSITEILHOTO
pUOOPETEHUS HOBBIX 3HAHUH B MIPOIIECCE BBHITOJIHEHHS MPOEKTHBIX U Y4EOHO-
UCCJIeI0BATEIbCKUX padoT;

paboTaTh B IPyIIE C UCIIOJHEHUEM Pa3IUYHBIX COLIMATBHBIX POJICH, TUTAHUPOBATH
paboTy rpymbl, pallMOHATBHO PACIPENEIATh AESTENbHOCTh B HECTAHIAPTHBIX
CUTYallUAX, OLICHUBATh BKJIA]] KaXKJOT0 U3 YYACTHUKOB I'PYIIIHI B PEIICHUE
paccMaTpuBaeMoil mpooOJIeMbl;

NpoABAATb MOTMBALMIO K Byayuien npodpeccMoHanbHOW AeATENbHOCTM MO

cneumanbHoCTAM GpUINMKO-TEXHMYECKOTO Npodunsa
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