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OenepanbHas pabouas nporpamma no yueOHomy npeametry «Puzuka» (yriayOnE€HHbBIN
ypoBeHb) (mpeameTHass o0nacTh «EcTecTBEHHO -HayyHbIe TPEAMETHI») BKIIOYAET
MOSICHUTENIbHYIO 3aIlliCKy, COJIep)KaHue OOy4eHHs, IJIaHUpYeMble pe3yJlbTaThl OCBOEHUS
porpaMmbl 1o (pu3uKe, TeMaTHIEeCKOe MIaHUPOBaHUE.

[losicHuTenbHasd 3amMcKa OTpakaeT oOLIMe LEeNu M 33Jaud (U3HKH, XapaKTEPUCTUKY
MICUXOJIOTUYECKUX TPEANOChIIOK K €€ M3Y4eHHIO OOydYalolmIMMUCS, MECTO B CTPYKType
y4e0HOro IiaHa, a TakKXKe MOAXOIbl K OTOOPY COAEp)KaHUSA, K OMPEICIICHUIO TUIAaHHPYEMbIX
PE3yJIbTATOB.

Conepxanue 0O0y4eHHs PACKPBIBAET COAEpKATEIbHBIC JTUHUH, KOTOPBIE MPEAIaraiTcs
JUTs1 0053aTEIFHOTO U3YUYEHHUS B KAXOM KJlacce Ha YPOBHE CPEHEro 00111ero oopa3oBaHusl.

[Inanupyemsbie pe3yabTaThl OCBOEHUSI MPOTPAMMBI 1O (U3HKE BKIIOYAIOT JTUYHOCTHBIE,
MeTanpeIMeTHbIe pe3yibTaThl 3a BECh MEpHOoJ OOy4YeHHs] Ha YpPOBHE CpEIHEro oOIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC JOCTIXKECHUS 00yJaIOMIeTocs 3a KaKIBIN To1 00ydeHus!.

I[TOACHUTEJIbHA A 3AIINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE CpenHero oodimiero obpazoBaHus pazpaboTaHa Ha
OCHOBE TIOJIOKCHH M TpeOOBaHMU K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTelbHOU
nporpammsbl, npeacTtaBieHHbix B I'OC COO, a takke ¢ yuérom (enepaibHOl paboueit
nporpammsl BocnuTanus ¥ KoHuenuuu mnpenogaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit ®Dexepanuu, pean3ylIINX OCHOBHBIC
o0Opa3oBaTesIbHbIE IPOIPAMMBI.

[Iporpamma mno (¢u3uke omnpenenser o00s3aTeabHOE MPEIMETHOE COJIEpKaHUe,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEAOBATEILHOCTh M3YUYEHHUSI TEM U PA3AENOB y4EOHOIo
npeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTro
mpouecca, BO3pacTHBIX ocoOeHHocTel oOyuaromuxcs. Ilporpamma mno @usuke paér
MIpe/ICTAaBJIEHUE O LIEJISAX, COAEePKaHUM, 001Iel cTpaTerni oOy4eHUs, BOCIUTAHUS U Pa3BUTHUS
00y4aromuXxcs cpecTBaMu yueOHoro npeameta « Pusnkay Ha yriayOinEéHHOM ypOBHE.

Nzydenne kypca ¢U3MKH YIUIyOJEHHOTO YpPOBHS II03BOJIIET pEalM30BaTh 3a/ladyd
npo¢eCCHOHANBHON OpHEHTAIMH, HAPABICHO Ha CO3JaHHUE YCIOBHM Ui MPOSBICHUS CBOMX
MHTEJUIEKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXAbIM OOyYaroImuMmcsi, KOTOpBIE
HEOOXOAMMBI Uil TMPOJODKEHUST 00pa3oBaHMsl B OpraHM3alusIX MpoQecCHOHATHBOTO
00pa30BaHus MO PA3IUIHBIM PU3UKO-TEXHHUECKUM U HHKEHEPHBIM CHEIIHATBHOCTSIM.

B nporpamme mno ¢u3suke omnpenensroTcs IIaHUpyeMble pe3yiabTaThl OCBOEHUS Kypca
¢u3MKM Ha YpOBHE CpeaHero oobmero oOpa3oBaHUs: JMYHOCTHBIE, MeETamnpeaMeTHBIE,
npenMetrHele (Ha yriayOonéHHoMm ypoBHe). HaydHo-meTononoruueckoid  OCHOBOM s
pa3paboTku TpeOOBaHM K TMUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM
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pe3yJibTaTaM 00y4arolnXcs, OCBOMBIIHUX IPOrpaMMy IO (PU3HKE HA YPOBHE CPEIHErO OOIEro
o0pa3oBaHus Ha YIIIYOJIEHHOM YPOBHE, SIBIISIETCSI CHCTEMHO-AESITEIbHOCTHBINA MOAXO/I.

[Iporpamma 1o ¢pu3HKe BKIIOYAET:

IUIAaHUPYEMbIE€ pe3yJIbTaThl OCBOEHUS Kypca (PpU3MKM Ha yriayOnEHHOM YPOBHE, B TOM
YHCJIe IPEIMETHBIE PE3yIbTaThl IO F0J1aM 00yUYEHHUS;

coJiepkanue yueOHoro npeamera «Pu3nkay 1o rogam o0y4deHus;

TeMaTUYeCcKOe MJIAaHUPOBAHUE IO T0/1aM 00yUYEeHHUSI.

[Iporpamma mo Qu3uMKe MMEEeT MPUMEPHBIA XapakTep M MOXET OBITh HCIOJIb30BaHa
yuuTeIIMU (DU3HUKY JIs1 COCTABIICHUS CBOMX pabOUYUX MPOTpamM.

[Iporpamma 1O @Qu3KMKe HE CKOBBIBAET TBOPYECKYI0 WHUILMUATUBY YyuduTeIeH U
MPEAOCTABIISIET BO3MOXKHOCTU [UISl PEANIM3alUMd Pa3IMYHBIX METOAMYECKUX IOAXOAO0B K
NpenojaBaHuio (PU3MKK Ha YIIIYOJIEHHOM YpOBHE IMpPH YCIOBHUHM COXpaHEHHs 00s3aTelbHOMN
YacTH COJIepKaHUs Kypca.

du3nka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MPHUPOJBI, BHICTYIAs B KayecTBE
y4eOHOro TMpeaMeTa B IIIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHHHA 00
okpyxatorieM mupe. LKompHBIM Kypc QU3MKU - cHUCTeMOOOpa3yIoUuil AJisi €CTeCTBEHHO-
HAYYHBIX Y4eOHBIX MPEIMETOB, OCKOIBKY (PU3NUYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U
SBJICHUH, HM3y4aeMbIX XHUMHEH, OuWojormei, ¢uisnueckol reorpadueli W acTPOHOMHEH.
Hcnonp30BaHMEe M aKTUBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUI OINpeAeNnuio XapakTep Hu
OypHOE pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHM B cepe IHEpreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIyYeHHs] HOBBIX MaTepHalloB C 3aJaHHBIMU CBoiicTBamu. M3yueHue ¢uznku
BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAaHHE €CTECTBEHHO-HAyYHOM KapTHUHBI MHpa
oOyuaromierocsi, B (OpMHpOBAaHUE YMEHUU NPHUMEHSTh HAy4YHbIH METOJ| TMO3HAHUS MpPHU
BBITIOJITHCHUU UM YY€OHBIX UCCIICTOBAHUM.

B ocHoBy kypca pu3uku Ha ypoOBHE CpeHETO OOIIero 00pa3oBaHUs MOJIOXKEH Psi UACH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 TOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEN KypC SIBJISIETCS JIOTHUECKH 3aBEPILIEHHBIM, OH
COJIEPXKUT MaTepuai U3 BceX pa3iesioB (pU3MKU, BKIIOYAET KaK BOIMPOCHI KIIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKHU.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEl MaTepuan Kypca GU3HKU 00BbEAUHEH BOKPYT
dbusznueckux Teopuil. Bemymmm B Kypce sBusieTcss (OpMUpOBAHHE TMPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELLIECTBE U TOJIE.

Hoesn eymanumapuzayuu. E€ peanuzanus npeanoiaraeT UCIojab30BaHNE TYMaHUTAPHOIO
noTeHIrana (U3NYEeCKOl HayKd, OCMBICIICHHWE CBSI3U pa3BUTHUS (PHU3UKU C Pa3BUTHEM
olmiecTBa, a TakkKe C MHPOBO33PCHUYECKUMH, HPABCTBEHHBIMH U  JKOJIOTUYECKUMHU
npobIeMaMu.

Hoes npuknaonot Hanpagnennocmu. Kypc pusuku yrinyOn€HHOTO ypOBHS Mperoaaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKHUX M TEXHOJOTMUYECKUX NPUIIOKEHUN M3YUEHHBIX
Teopuil M 3akoHOB. llpu 3TOM paccMaTpuBalOTCA Ha YpPOBHE OOIIUX MpPEICTaBICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.
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Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHS 3JIEMEHTOB COAEpKaHUS,
MOCBSIIEHHBIX DKOJIOTMYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSA3aHBI C Pa3BUTHEM
TEXHUKd W  TEXHOJNOTHH, a  TakkKe  OOCYyXKIeHHs  mpoOjeM  palroHaIbHOTO
IPUPOIONOIB30BAHMS U SKOJIOTHYECKONH 6€30MacHOCTH.

OcBoeHue coiep:KaHus MPOrpaMMBbl IO PU3UKE TOJDKHO OBITH MOCTPOSHO Ha MPUHITUIAX
CUCTEMHO-JEATENBHOCTHOrO NoAxoa. st pu3uku peanusanus STUX NPUHLIUIIOB Oa3upyercs
Ha HCIIOJIb30BAaHUM CAMOCTOSITEIBHOTO OSKCIEPUMEHTa KaK IIOCTOSHHO JEHCTBYIOIIETO
dakTopa yuebHoro mpoiecca. st yruyOoi€HHOTO ypOBHS - 3TO CHCTEMa CaMOCTOSITEIbHOTO
YUYEHUYECKOTO HSKCHEPUMEHTA, BKIIIOYAIOIIErO (DPOHTAJIbHBIE YUYEHHUYECKHUE OIbBITHI MPHU
M3Y4YEHHH HOBOI'O Marepuaia, jabopaTtopHble paboTel U paboThl mpakThkyma. IIpum sTom
BO3MOXHBI JIBa cHocoba peanu3anuu (U3MYECKOro NpakTUKyma. B mepBom ciyuae
NpakTUKyM TpoBoAuTcs 6o B koHIe 10 u 11 kmaccoB, 1ubo0 mocie MepBOro U BTOPOTO
MOJIYTOAMI B KaXKJIOM U3 3TUX KJaccoB. BTopoit crocob - 3To uHTErpanus paboT mpakTUKyma
B CHUCTEMY JabOpaTOpPHBIX paboOT, KOTOpBIE MPOBOJISATCA B MpOIlECCe HM3yUEHHUs pasfena
(temsl). [1pu 3TOM IO paboTaMu MpaKTUKyMa MOHUMAETCSI CAMOCTOSTEIBHOE UCCIICIOBAHNE,
KOTOpPOE TMPOBOJUTCS MO PYKOBOACTBY CBEPHYTOTO, OOOOMIEHHOrO BHJa O€3 IMOIIaroBOM
UHCTPYKIIUH.

B nporpamme no ¢usuke cucrtema y4eHHYECKOTO 3KCIEPUMEHTA, J1a00paTOpPHBIX padoT
U TpakTUKyMa IMpeAcTaBlieHa €IUHBIM IepedHeM. BpiOop TemaTuku A 3TUX BUJOB
YUYEHUYECKUX MPAKTUYECKUX pabdOT OCYIIECTBISAETCA YYacTHHKaMU 00pa3oBaTeIbHOTO
npolecca MCXols U3 OCOOEHHOCTEH MOYpOYHOIO IUIAHMPOBAHMSI M OCHAILEHUS KaOMHeTa
¢uzuku. Ilpu »TOM oOOecneunBaeTcsl OBIAJE€HHE OOYYAIOIIMMUCA YMEHUSIMH MPOBOAUTH
OpsiMble U KOCBEHHBIE M3MEPEHMs, HCCIIEJOBAaHUS 3aBHUCHUMOCTEH (M3MUECKHX BEITUYUH U
IIOCTAaHOBKY OIBITOB IO ITPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHue yIENseTcs pelEHUI0 pacuETHBIX U KaUeCTBEHHBIX 3aaad. [Ipu aTom
JUI PacyE€THBIX 3aJ]a4 MPUOPUTETOM SIBJISIFOTCS 3a/1a4M C SIBHO 3a/laHHON M HESBHO 3aJaHHOM
¢du3nUIecKoit MOJIENbBIO, TO3BOJIAIONINE TPUMEHSITh H3yUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJIHOTO pazjiena Kypca, Tak MU UHTErpUpYsl IPUMEHEHUE 3HAaHUI M3 pa3HbIX pas3aenoB. s
Ka4eCTBEHHBIX 3a/lad MPUOPUTETOM SBISIOTCA 3a/JaHusl Ha OObBACHEHHUe/TpeacKa3zaHue
npoTeKkaHus (GU3NUYECKUX SIBJICHUM U MPOLIECCOB B OKPY KaIOIEeH KU3HU, TpeOyrolne BrIOopa
buznueckoit MoJIenH sl CUTYalluy TPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k MarepuanbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4yeOHOro rnpoiiecca Kypc Gpu3uku yriyOoaéHHOro YpOBHsI Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHusl AODKEH M3Yy4aThCsl B YCJIOBHSX IMpeAMETHOro kabuHera. B xabunerte
GU3MKM JTOJDKHO OBITh HEoOXoamMoe JjabopaTopHOe O0O0OpyAOBaHUE JUIsl BBITIOJHEHUS
yKa3aHHBIX B MpOrpamMMme Mo (pu3MKe YYSHHYECKHX OIBITOB, JJAOOPATOPHBIX paboT u padoT
NPaKTUKyMa, a TaKXKe IEMOHCTPALMOHHOE 000PYI0BaHHUE.

JlemoHCTpaonHoe o0OopynoBaHue (HOPMUPYETCS B COOTBETCTBHM C TNPUHIIUIIOM
MUHUMAaJIBHOW JOCTATOYHOCTU U 00€CIEYMBAET IOCTAHOBKY MIEPEUNCIEHHBIX B IIPOrpamMme 10
(bu3MKe KII0YEBBIX AEMOHCTPALMM JIJIs1 KCCIIEIOBAHUS N3y4aeMbIX
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ABJIICHUA W TPOLECCOB, 3MIHMPUYECKUX M (PYHIAMEHTAIbHBIX 3aKOHOB, MX TEXHHUYECKHX
IIPUMEHEHHM.

JIaGopatopHoe 00OpynOBaHUE ISl YUYEHHMUECKHX MPAKTUYECKUX padboT Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCA B Pacy€Te OJHOIO KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. TeMaTudecKkue KOMIUIEKTHl JIaDOpaTOPHOTO OOOpYNOBaHUS JOJKHBI OBITH
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M LIU(PPOBBIX NPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBbHBIX CUCTEM B BUJIE U(POBBIX Ja00paTOpHil.

OCHOBHBIMHU LEJISIMU U3Y4€HUs (PU3UKU B 0011EM 00pa30BaHUM SIBIISIOTCS:
(dbopMHUpOBaHHE HHTEPECA U CTPEMIICHHSI 00Y4arOIUXCs K HAYYHOMY M3yYEHHIO IPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

pa3BUTHE IMIPEJCTaBICHUH O HAaydHOM MeETOJEe IO3HaHWs U  (QOpMHpPOBAHME
UCCIIEZI0BATEIBCKOI'O OTHOILIEHUS K OKPYKAIOLIUM SIBIICHUSIM;

(dbopMHUpOBaHNE HAyYHOTO MHMPOBO33PEHHUSI KaK pe3ysbTaTa U3YYEHHsS OCHOB CTPOCHHMS
MaTepuu U (pyHIaMEeHTaIbHBIX 3aKOHOB (PU3HKY;

(dbopMupoBaHHE YMEHHI OOBSCHATH SIBICHUS C UCIOJIb30BAHUEM (PU3UYECKUX 3HAHUU U
HAy4YHBIX JI0Ka3aTeJIbCTB;

dbopmMupoBaHHe NMPEACTABICHUNA O poJid (PUBMKH JUISl Pa3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEJCTaBICHUI O BO3MOXKHBIX cdepax Oynymed npodeccruoHaIbHON
NeSTEIIbHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOATOTOBKA K JalbHEHIIEMy OOYyYEHHIO B 3TOM
HaIlPaBJICHUU.

JloCTHKEHUE ATHX LeNneld oOecleurBaeTCsl pEIIeHUEM CIENYIOIUX 337ad B Ipolecce
M3y4yeHus Kypca (PU3UKU Ha YPOBHE CpeIHEro 00I1Iero oopa3oBaHus:

MpUOOpETeHHE CUCTEMBbl 3HAHUN 00 OO0IMX (PU3MUECKHMX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAS MEXaHHUKY, MOJEKYISPHYIO (U3UKY, DJIEKTPOJMHAMUKY, KBAaHTOBYIO
(GU3HKY U 3IIEMEHTHI aCTPOPU3HKHY;

dbopMUpOBaHME YMEHHMH TNPUMEHATH TEOPETUYECKHE 3HAHUS i1 OObSICHEHMS
(bu3MUecKUX SBIECHUN B MPUPOAC U JUISl MPUHATHUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOU
KU3HU;

OCBOEHHE CIOCOOOB pEIICHHUs pa3jIuYHbIX 3a/Jady C SBHO 3aJaHHOM (u3MUecKon
MOJIENbI0, 3aJad, MOJPa3yMEBAIOIINX CAMOCTOSATEIbHOE CO3AaHHe (U3NYECKONH MOJIeNy,
aJIeKBaTHOM YCJIIOBHSIM 33a7ja4uM, B TOM YHCIIE 3a7a4 MHKEHEPHOTO XapaKTepa;

MOHMMaHUe (U3NYECKUX OCHOB M MPUHIUIOB JIEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HAa OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITENIbHOTO IJIAHHUPOBAHHUS WU TMPOBEIACHHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHAJIW3a M MHTEPIpeTauuu WHGPOpPMAIHMH, ONpEACNCHHs JTOCTOBEPHOCTH
MIOJIyYEHHOT'O PE3YJIbTaTa;

CO3JJaHUE YCJIOBUM JUIS Pa3BUTUSA YMEHHM IPOECKTHO-UCCIIENOBATEIIBCKON, TBOPUYECKON
JESITEIIbHOCTH;

pa3BuTHE HHTEpeca K cepaM npoeCCHOHANBHOMN IeATEIbHOCTH, CBI3aHHOM ¢ (PU3UKOH.
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B cootrBerctBun ¢ TpeboBanusamMu PI'OC COO yrayOn€HHBIM YpPOBEHb H3YUYEHUS
yueOHoro mpenmera «®duszmka» Ha ypoBHE CpelHEro ooiiero o0pa3oBaHUsS BBIOMpaeTCs
00y4JaImUMHCS, TIAHUPYIOIUMHU MPOJOJIKEHHE 00pa30BaHUs MO CHEHHATBLHOCTIM (HU3HKO-
TEXHUYECKOTO MPOQUIISL.

OO61ee ynciio 4acoB, PEKOMEHIOBAaHHBIX JJI U3y4eHUs (U3HUKU (YIIIyOJIEHHBIN YPOBEHD)
- 340 gacoB: B 10 kmacce - 170 gacoB (5 4yacoB B Heaeno), B 11 kmacce - 170 gacoB (5 gacoB B
HEJICTTIO).

[Ipennaraemblii B mporpamMme mo (U3MKE MEpeuyeHb Ja0OpPaTOPHBIX U MPAKTHUYECKUX
paboT SBISIETCSI PEKOMEHIOBAHHBIM, YYUTENb JEJIaeT BbIOOp MpOBEAEHUS JTa0OPATOPHBIX
paboT U OMBITOB C YYETOM UHANUBUIYAIBHBIX OCOOCHHOCTEN 00yUYaroIINXCs.

B nporpamme 1mo ¢u3nKe KaxkI0ro Kiacca Mpeajiaraetcsi pe3epB BpeMeHH, OTBOAUMBIN
Ha BapUATUBHYIO YacTh MPOrPaMMBbI, COJAEpkKaHHE KOTOpOo ¢dopMUpyeTcs ydyaCTHUKAMU
oOpa3zoBatenbHOro mporecca. Jlrobas pabodas mporpamMma JoJKHA MOJTHOCTHIO BKIIOYATH B
cebst cofiepKaHue JaHHOU IPOrpaMMBbl O (pU3HUKE.
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COJEPXAHUE OBYUYEHN A

10 KJIACC

Pasnen 1. Hayunslii MeTO IO3HAHUS IPUPOIBI

®duszuka - pyHaamMeHTalbHasg Hayka o npupoje. HaydHblil MeTod MO3HaHUS M METOJIbI
uccie0BaHusl (PU3MUECKUX SBJICHUM.

DKCIEpUMEHT U Te€opus B Mpoliecce Mo3HaHus npupoibl. HabmoneHue u s3kcnepuMeHT B
¢dusuke.

Crioco6b! u3MepeHus: GU3NYECKUX BEJIMYMH (aHAJIOTOBbIE U U(POBBIE U3MEPUTEIbHBIE
npUOOpPBI, KOMIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpeumrHocTy u3MepeHuit pU3NUECKUX BEJINYUH (a0COJIIOTHAS M OTHOCUTEIIbHAS ).
MopenupoBanue GU3NUYECKHUX SIBICHUN U NIPOLIECCOB (MaTepualibHasl TOUKa, a0COIIOTHO
TBEPAOE TENO, UCATbHAs KUAKOCTb, NICAIBHBIN T'a3, TOYEUHBIN 3apsn). I unoresa.
Pu3n4ecKuil 3aKOH, TPAHULIBI €T0 IPUMEHUMOCTH. PU3nUecKas TeOpHUs.

Pone u mecto ¢usuku B (HOpMHUPOBAHUMU COBPEMEHHON HAay4yHOH KapTUHBI MHUpPa, B
IIPAKTUYECKOU NEATENBHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM

W3mepenne cuiabl TOKa W HANPsHKCHWS B ILENU MOCTOSHHOTO TOKA IPH TOMOIIA
aHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEITHHBIX TPHOOPOB.

3HaKoMCTBO ¢ LU(ppoBoil 1aboparopueil mo pusuke. Ilpumepsl u3MepeHuss PU3NIECKUX
BEJINYHH TPU MIOMOIIX KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuuka Tema 1. Kunemamuxa

Mexannueckoe aBHKeHHE. OTHOCHTEIBHOCTh MEXAaHMYECKOro JABMKeHHs. (Cucrema
OTCYETA.

[Ipsimast u oOpaTHast 3aa4n MEXaHUKHU.

Pannyc-BekTop MarepuanbHONM TOYKH, €rO IMPOEKLUHWH HAa OCH CUCTEMBl KOOpPJIHHAT.
Tpaexropus.

[lepemerienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U YCKOpPEHHE
MaTepUaIbHON TOYKH, UX MTPOEKLIUHA HA OCU CUCTEMBbI KoopAuHaT. ClloKeHNe NepeMEIleHU 1
CJIO’)KEHHUE CKOPOCTEN.

PaBHOMEpHOE ¥  PAaBHOYCKOPEHHOE TMPSAMOJMHEHHOE JBHXKEHUE. 3aBHCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHHUS U yTH MAaTepUAIbHON TOUYKH OT BPEMEHH U UX TPapuKH.

CBoboaHoe majseHue. YckopeHue cBoOOIHOTO majaeHus. J(BmwkeHue Tena, OpOIIEHHOTO
MO/l YTJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU M YCKOPEHHUS MaTepUalbHOU
TOYKH OT BPEMEHHU U UX TpapuKu.

KpuBonnHeliHoe nBukeHUe. [[BIoKEHNE MaTEepUAIbHOM TOYKH 110 OKPY>KHOCTH. YTJI0Bas
U JMHeiHas ckopocTsk. [lepuon u wacrtora obpamenus. LleHTpocTpeMuTenbHoe (HOpMaIbHOE),
KacaTeJabHOE (TAaHI'€HIIMAJIBHOE) U NIOJIHOE YCKOPEHHE MAaTepUaIbHONW TOUKH.
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TexHudyeckne yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CHUIOMETD, IBHKCHHE
CHaps1J10B, LIETHbIE, lIeCTepEHYAThIE U PEMEHHBIE NTEPEAAYN, CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu
Mopenb cucTemMbl OTCUETA, MILTIOCTPALIMS KUHEMATHYECKUX XapaKTEPUCTUK TBHIKCHHUS.
CriocoOsI UcceI0BaHUS TBUKEHUM.
Nnnroctpanus npeaenbHoro nepexoaa 1 i3MEpeHre MTHOBEHHOM CKOPOCTH.
[Ipeo6GpazoBaHue NBHKEHUI C UCTIOIB30BAHUEM MEXAHU3MOB.
[TaneHune Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.
Habmonenue aBuxkeHus Tena, OpOIIeHHOTO MOl YTIIOM K TOPU30HTY M TOPU30HTAIBHO.
HanpasneHnne ckopoCTH Npy JBHKEHUH 1O OKPYKHOCTH.
[IpeobOpa3zoBanue yrioBoil CKOPOCTH B PEIYKTOPE.
CpaBHeHue MmyTel, TPACKTOPUN, CKOPOCTEN JABUKEHHUS OJTHOTO M TOTO K€ Tejla B pa3HbIX
CHACTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomol, NPAKMuKym
M3ydenue HepaBHOMEPHOTO JIBFKEHUS C LIENIBbIO OMPE/ICIICHNsI MTHOBEHHON CKOPOCTH.
H3MepeHrne yCKOpEHUsS TIpH TIPSIMOJUHEHHOM pPaBHOYCKOPECHHOM JBH)KCHUU  IIO
HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH ITYTH OT BpEMEHH MPU PAaBHOYCKOPESHHOM JIBM)KCHUH.
W3MepeHne yCKOpPeHHS CBOOOJHOTO TMaJeHUS (PCKOMEHIOBAHO HCIIOJIb30BaHUE
ndpoBoii mabopaTopun).
W3ydenue nBKEHUS Tella, OPOIICHHOTO TOPH30HTAIBHO. [IpoBepka rumoTe3bl O MpSIMOi
MPOITOPIIMOHATBPHON 3aBUCIMOCTH MEXTY JATBHOCTBIO TTOJIETA M HAYAJILHOW CKOPOCTHIO TElIa.
W3ydeHre TBIKEHUS Tea 10 OKPYKHOCTH C TIOCTOSTHHOM 110 MOJTYJTFO CKOPOCTBIO.
HccnenoBanne 3aBUCHMOCTH TepUOJia OOpalleHUs KOHWYECKOTO MAasTHHKAa OT €ro
apaMeTpoB.

Tema 2. [lunamuka

IlepBeiii  3axkoH  Hseroorona. HHepumanbHble  cucrembl  orcué€ra.  [IpuHiun
otHocurtenbHOocTU ["anuines. HennepuuanbHbie cUcTEMbl OTCUETA (ONIpEAEICHUE, IPUMEDPHI).

Macca tena. Cuna. [IpuHIMn cyneprno3uiivu CUI.

Bropoii 3akoH HproTOHa 11711 MaTe€pUaIbHOM TOYKH.

Tperuii 3akoH Hpr0TOHA [1711 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUA. DKBUBAJIECHTHOCTh I'PAaBUTAIIMOHHON U HHEPTHOW MAaCCHI.

Cuna TspKecTH. 3aBHCHMOCTh YCKOPEHHUsT CBOOOJHOTO TMaJIEHUsT OT BBICOTHI HAaj
MOBEPXHOCTHIO TUIAHETHI M OT Treorpapuyeckorl MUpOThl. JIBMKeHHE HEOECHBIX Tell U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckast CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, quxyierocs ¢ yckopenueM. Cuna
Tpenusi. Cyxoe Tpenue. Cumna TpeHHs CKOIBKEHUs U cujia TpeHus nokos. Kosddunuent
Tpenus. Cuita CONpOTUBIICHHS MIPH IBMKCHUHN Tella B )KUIKOCTH WIIH Ta3e, €€ 3aBUCUMOCTD OT
CKOPOCTH OTHOCHTEIIHHOTO JABIKEHUSI.

Hasnenune. I uagpocratudeckoe napieHue. Cuna Apxumena.

TexHuyeckue ycTpoiicTBa U TEXHOJIOTUYECKUE MTPOLIECCHI: MOIIUITHUKY, IBHKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

HabGmronenue nBuKeHUs TNl B MHEPIHAIBHBIX U HEMHEPLHAIBHBIX CUCTEMAX OTCUETA.

[IpuHIHAIT OTHOCUTEIBHOCTH.

Kauenne 1Byx HMIMHIAPOB WIH IIAPOB Pa3HON MACChl C OJJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHHUE PaBHOACHCTBYIOILIEH MTPUIIOKEHHBIX K TEIY CHJI C TPOU3BEICHUEM MaCChI
T€Ja Ha €r0 YCKOPEHUE B MHEPLUAIIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJ1, BO3HUKAIOLINX B PE3YIbTAaTE B3aUMOACHCTBHUS TEIL.

N3mepenue Macc 1o B3auMoICiCTBUIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U MaJICHUU.

[lenTpobexHbIE MEXaHU3MBI.

CpaBHeHUE CHJI TPEHUS TIOKOS, KAUE€HUSI U CKOJIbKEHUS.

Yuenuuecxuii sxcnepumenm, rabopamopnvle pabomol, NPAKMUKYM

N3mepenne paBHOICHCTBYIOMICH CHIT IIPH JIBM)KEHUN OpYCKa 10 HAKIIOHHOM ITJIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3AaBUCUMOCTH BPEMCHH JIBIYKECHUST OpYCKa 10 HAKIIOHHOM
TUTOCKOCTH Ha 3aJJaHHOE PACCTOSTHUE OT €r0 MAaCChI.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE ¥ PE3HHOBOM
obpasiie, oT ux aepopmariiu.

N3ydeHue NBIKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUH
OJI0K.

N3mepenune kordduimenTa TpeHus 1Mo BeTUINHE YIiI0BOT0 Ko PHUIlMeHTa 3aBUCUMOCTH
FAN).

HccnenoBanue aBmxeHus Opycka 1Mo HaKJIOHHOW TUIOCKOCTH C TIEPEMEHHBIM
K02 (HUIIMEHTOM TPEHUSI.

N3ydenne nBmKeHUs Tpy3a Ha BTy C TPCHUEM.

Tema 3. Cmamuxa meépoozo mena

AbcomotHOo TBEpIOE Teno. [locTynaTenbHoe U BpalareabHOe IBIKEHHUE TBEPAOTO Tea.
MoOMEHT cuiIbl OTHOCUTENBHO OcH BpatieHus. [lineuo cuibl. ClnoxkeHue Cuil, MPUI0KEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBecHUs! TBEPIOTO Tela.

10
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YcToiiunBoe, HEYCTOMUNBOE, 0€3pa3InyHOE PAaBHOBECHE.
TexHuueckrue ycTpoMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: KPOHIUTEWH, CTPOUTENIbHBIN
KpaH, penéTyaTble KOHCTPYKIUH.

Jlemoncmpayuu
VYcnoBus paBHOBECHS.
Bune paBHOBecusl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul, NPAKMUKyM
HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPAILCHNU.
KoHcTpynpoBanue KpOHIITENHOB U pacy€T CHJI yIPYTOCTH.
N3ydyeHne ycTOMYNBOCTH TBEPIOTO TEJIA, UMEIOLIETO TUIONIAb ONIOPHI.

Tema 4. 3axonbl coxpaneHus 8 MEXaAHUK

Nmnynbe MaTepuaaibHOM TOYKH, CUCTEMbl MaTEepUalIbHBIX Touek. LIeHTp Macc cuctembl
MaTepUaIbHBIX TOUEK. TeopemMa 0 JBMKEHUU 1IEHTpa Macc.

Nmnynbe cuiibl 1 U13MEHEHUE UMITYJIbca Tela.

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT uMmmysibca MaTrepHaibHOM TOYKH. lIpencraBieHue O COXpaHEHHMHM MOMEHTa
MMITYJIbCa B HEHTPAIBHBIX MOJISIX.

PabGoTa cwibl Ha MalOM U Ha KOHEUYHOM TepemernieHuu. ['paduueckoe mpencraBieHue
paboTHI CUJTIBI.

MoOUIHOCTE CHUJIBI.

Kunernueckas sHeprus MarepuaibHON To4uku. Teopema 00 M3MEHEHUU KWHETHYECKOU
SHEPTUU MaTEPUATBHOU TOUKH.

[ToreHuManbHbIE 1 HEMOTECHIMANIBHBIE CWIIbI. [loTeHnanbHas sHeprus. [loreHunanbHas
SHeprus ynpyro aeopMupoBaHHON NPYKUHBL. [loTeHIIMAIbHAS SHEPTHUS Tella B OJTHOPOTHOM
rpaBUTAIlMOHHOM TMoJie. [loTeHnanbHas SHEPTrUs Tejaa B IPaBUTAIMOHHOM MOJIE OJHOPOIHOTO
miapa (BHYTpH U BHE 1mapa). Bropast kocMuyeckasi CKOpocTh. TpeTbs KOCMUYECKAsi CKOPOCTb.

CBs13b paOOTHl HEMOTECHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHHYECKON IHEPTUU CUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXAaHUYECKON IHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm s uaeanbHOW KUJIKOCTH Kak CIIEICTBHUE 3aKOHA COXPaHEHHS
MEXaHUYECKOU SHEPTHH.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKHE IMPOLECCHI: JABUKEHUE PAKET, BOJIOMET,
KOMEP, MPYKUHHBIN MTUCTOJIET, THPOCKOT, PUTYPHOE KaTaHHE Ha KOHbKAX.

Jlemoncmpayuu
3aKOH COXpaHEHHUsI UMITYJIbCA.
PeaktuBHOE IBMXKEHHUE.
N3mepenune MOITHOCTH CHJTBI.
N3meneHue sHepruu Tena npu COBEPIICHUN PabOTHI.

11



denepanpHas pabouas nmporpamma | dusuka. 10-11 knaccer (yrryOon€HHBIN YPOBEHB)

BzaumMnble mipeBpalieHuss KHUHETUYECKOW M MOTEHIIMAJIbHOM SHEPTUM NMpPU ACWCTBUM Ha
TEJIO CUJIBI TSKECTH U CUJIbI YIIPYTOCTH.
CoxpaHeHHue YHEPTUU MPU CBOOOTHOM I1a/ICHHH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol, NpAKMUKyM
N3mepeHune umnyibca Tena no TOpMO3HOMY ITyTH.
N3mepenue cuiibl TSITU, CKOPOCTU MOJIETH SJIEKTPOMOOMIISI U MOIITHOCTH CHJIBI TSTH.
CpaBHEHHE U3MEHEHUS UMITYJIbCA T€JIa C UMITYJIBCOM CHJIBI.
HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJIECHCTBUU.
N3mepenne KNHETUYECKON YHEPTUU TeJla IO TOPMO3HOMY ITYTH.
CpaBHeHUE U3MEHEHHUS MMOTEHIIMAIBHON YHEPTUU MPY>KUHBI C pa0OTON CHIIBI TPEHUSI.
Onpenenenure padOThI CUIIbI TPEHUS IPU JIBUKEHUU TeJla IO HAKIOHHOM MIIOCKOCTH.

Paznen 3. MonexynsapHas pusnka u tepmoaunamuka Tema 1. Ocnoswi
MONEKYIAPHO-KUHEMUYECKOU meopuu

OcCHOBHbBIE TOJOXKEHUSI MOJeKyJIapHO-KuHeTnueckoi Tteopun (MKT), ux omnbITHOE
ob6ocHoBanue. [Iuddysus. bpoynoBckoe aBmxeHune. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS
yacTull BemiecTBa. MoJeNnu CTPOCHHsI Ta30B, >KUIKOCTEH MU TBEPABIX Tel U OOBSICHEHHE
CBOICTB BelecTBA Ha OCHOBE J3THUX Mojeieil. Macca u pa3mepbl MOJEKyln (aTOMOB).
KonnuectBo BemectBa. [loctosinnast ABoraapo.

TernnoBoe paBHoBecue. Temmeparypa u crocoObl e€ usmepenus. Illkana temmepaTtyp
Llenbcus.

Mopnens wuIeaqbHOrO raza B MOJEKYISIPHO-KMHETUYECKOM TEOpHM: YacTHUIbl rasa
JBUKYTCSA XaOTUYECKU U HE B3aUMOJACHCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MeHnneneeBa-Knanelipona. AOcooTHasi TeMieparypa
(wkana Ttemmnepatyp KenbBuna). 3akon JlanbroHa. M3ompoueccsl B Hi€adbHOM Ta3e ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [paduueckoe TMpeACTaBICHHUE H30IPOLIECCOB:
U30TEpMa, U30X0pa, u3odapa.

CBsi3b MEXIy JaBICHUEM U CpPEeIHEN KHUHETUYECKOW OHHEpPrueil MnocTynaTeabHOIo
TEIUIOBOIO JBMKEHHUS MOJIEKYJ HAEAIBHOTO Ta3a (OCHOBHOE YpPAaBHEHUE MOJIEKYJSIPHO -
KWHETUYECKOM TEOPUH HUJICATbHOIO ra3a).

Csi3b  aOCONIOTHOW TeMIeEpaTypsl TEPMOAMHAMHYECKOW CHCTEMBI CO CpeIHen
KMHETUYECKOM 3HEPIHUel MOCTYNaTeIbHOro TEMJIOBOTO IBUKEHUS €€ YaCTHULL.

TexHuueckue yCTpoiiCTBA W TEXHOJOTMUYECKHE IIPOLIECCHI: TEPMOMETp, Oapomerp,
MOJIy4YE€HUE HAaHOMAaTEpPHUaJoB.

Jlemoncmpayuu
Mopenu IBHKCHHS YaCTHI] BEIIECTBA.
Mogenb OpOyHOBCKOTO JIBUKEHHSI.
Buzeopoinuk ¢ 3anuchbio peanbHOro OpOyHOBCKOTO JIBHXKCHHUS.
Huddy3us KuakocTei.
Mogens onbita llTepHa.
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[IpuTsikeHne MOIEKyI.
Moaenu KpUCTAINIMYECKUX PELIETOK.
Habmonenue u uccienoBanue U30MpOIECCOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol, NPAKMuKym

HccnenoBanue mporecca YCTAaHOBJICHHUS TEIUIOBOIO PABHOBECHS TMpU TEIIOOOMEHe
MEXKIYy TOPSTYEN U XOJIOTHOW BOJIOM.

N3yuenne wuzorepMuueckoro mporecca (peKOMEHIO0BAHO HCIOJb30BaHUE IU(POBOMH
nabopaTopum).

N3ydenne n30XO0pHOro mporecca.

N3yuenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUSA.

Tema 2. Tepmoounamuka. Tennosvie mawiurvl

Tepmonunamuueckas  (T[Z) cucrema.  3amanue  BHEIIHUX  YCIOBUU IS
TEPMOAVNHAMUYECKOW CcUCTeMbl. BHemmHume wu BHyTpeHHue mnapameTpbl. [lapamerpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEIHUE 3HAUECHUS BEIUYUH, ONMCHIBAIOIINX €€ COCTOSTHUAE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajo TEPMOJAVNHAMUKH. CamonpounsBosibHast penakcanus
TEPMOJANHAMUYECKONU CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopenb uaeanpbHOro ra3a B TEPMOJMHAMHUKE - CHUCTEMa YypaBHEHUMW: ypaBHEHUE
MenneneeBa-Knaneiipona u BeIpakeHUE 1J11 BHYTPEHHEN SHEPTUH. Y CIOBUSA IPUMEHUMOCTH
ATOM MOJENU: HU3Kas KOHIEHTpalus YacTHll, BBICOKHME TeMIIepaTypbl. BripaxkeHue miis
BHYTPEHHEN SHEPTUH OJJHOATOMHOI'0 UJCAIIBHOTO Ia3a.

KBazucrarnueckue u HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKE. Bbruncnenue paboThl no rpaduky mpoiecca
Ha pY-auarpamme.

Temnonepenaya kak crnoco0 W3MEHEHUsS BHYTPEHHEW S3HEPIUM TEPMOJIMHAMUYECKON
cucTeMbl 6e3 coBepieHus: padoTsl. KoHBEKIIMS, TEMIONPOBOIHOCTb, U3JIyYEHHUE.

KomnuectBo Temnorhl. TemmoéMKOCTh Tena. YaelnbHas W MOJSpHAs TEIUIOEMKOCTH
BElIeCTBA. YpaBHEeHHEe Maliepa. YenbHas TEIUIOTa CropaHus TOIUIMBA. Pacu€r koimdecTBa
TeIUIOTHI pu Terutonepenade. [Toustue o6 agmabaTHoM mporiecce.

[TepBsrif 3aK0H TepMoauHaMuki. BHyTpeHHss1 sHeprus. KomnyecTBo TerioTel u pabota
KaK Mepbl U3MEHEHUS] BHYTPEHHEN YHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOoH TEpMOAMHAMHMKH [UJII PABHOBECHBIX IMPOLECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CHCTEMBI MPOXOIUT €IMHCTBEHHAas aauadara.
AOGconroTHas TeMneparypa.

BTopoii 3ak0H TepMOAMHAMUKY I HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXHO NEPEAATh
TEIJIOTy OT Oojiee XOJOJHOTO Tela K Oosiee HarpeTomy Oe3 kommeHcanuu (Kmaysuyc).
HeobOpaTtumocTh NpUpPOIHBIX MPOLECCOB.

[Tpunmune! gerictBus TemnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. ukin Kapno.
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DKOJIOTHYECKHE aCTIeKThl UCII0JIb30BAHUS TEIUIOBBIX JABUTaTeNei. TemnoBoe 3arps3HeHue
OKPY>KaloIIEeH Cpeabl.

TexHu4yeckue yCTpOUCTBA M TEXHOJIOTHYECKUE MPOIECCHI: XOJIOIUIbHUK, KOHAUIIMOHED,
JU3ENIbHBIA U KapOIOpaTOpHBIM JBUTATENM, MapoBas TypOWHA, MOJYyYEHHUE CBEPXHUBKUX
TeMIIepaTyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM TEIJIOBOTO Hacoca,
yTUIN3a1usi OMOOPraHMYECKOTO TOIUIUBA JIJIsl BHIPAOOTKHU «TETUIOBOWM» U AJIEKTPOIHEPTUH.

Llemoncmpayuu
N3meHeHne TeMiepaTypsl IpH a11adaTHYECKOM pacIIupEHUH.
Bo3nymHoe oruuso.
CpaBHeHHE yJIETbHBIX TEIIOEMKOCTEH BEIIECTB.
CriocoObl U3MEHEHUS! BHYTPEHHEN YHEPTUU.
HccnenoBanue annabaTHOrO mpoiiecca.
KommbsroTepHbie MOJIENIN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, 1aoopamoprvle pabomol, RPAKMUKYM

W3mepenue yenbHON TEIII0EMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BELIECTBA.

HccnenoBanue annabaTHOro mpoiiecca.

N3yueHnue B3aUMOCBS3U SHEPTUU MEKMOJIEKYJIIPHOIO B3aUMOJIEHCTBUS M TEMIEPaTyphl
KUIIEHUS KUIKOCTEH.

Tema 3. Aepecamuvle cocmosanus eewjecmsa. Pazosvie nepexoovl

[TapooOpazoBanue u KoHueHcanus. VcmapeHue uW KumneHue. YenbHas TerioTa
napooOpazoBaHusl.

Hacslmennsie 1 HeHachIeHHBIE NTapbl. KauecTBeHHAas 3aBUCUMOCTSD IJIOTHOCTU U
JIABJICHUS HACBHIILIEHHOTO MTapa OT TEMIepaTyphl, KX HE3aBUCUMOCTh OT 00bEMa HACHIIIIEHHOTO
rapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JABJICHUS B )KUJAKOCTH. BiaxkHOCTh BO3yXa.
AOGCONIOTHAS U OTHOCUTENbHAS BIa’KHOCTb.

TBépnoe Tteno. Kpucrammmyeckue u aMmopduble Tena. AHH30TPONUS CBOMCTB
KpucTtaioB. [InaBnenre u Kpuctaym3anus. Y AenbHas TerioTa miasnenus. Cyonumanus.

Hedopmarnuu tBEpIOTrO Tena. Pactsokenue u cxarue. Casur. Monayns FOunra. [Ipenen
yOpyrux aepopmanui.

TeruioBoe pacmpeHne KUIKOCTeN U TBEPABIX Tel, 00bEMHOE U TUHEHHOE pacIINpeHue.
AHTapMOHHU3M TEIJIOBBIX KOJICOAHUH YaCTHUIl BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue sHeprun B (ha30BBIX MEepexoax.

VYpaBHeHUE TeroBOro OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KOapduimenT noBepXHOCTHOTO HaTsbKeHus. Kanwuisipaeie
sIBJICHUSA. J[aBIIeHUE 1Mo UCKPUBIIEHHOW OBEPXHOCTHIO )uakocTu. Gopmyia Jlammaca.
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TexHuueckue YCTpOfICTBa N TCXHOJOIHYCCKUC IPOHCCChI: KUIAKHC KpPUCTAJLIbI,
COBPCMCHHBIC MaTCPUAJIbI.

Ilemoncmpayuu
TennoBoe pacmupeHnue.
CBoiicTBa HACBIIIEHHBIX MAPOB.
Kunenne. Kunenne npu nOHWKEHHOM JaBJICHHHU.
N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.
OMNBITHI ¢ MBUIBHBIMU TIJIEHKAMH.
CwmauuBanue.
Kanunnaphuele siBneHus.
Mopenu HEHbIOTOHOBCKOM JKUJIKOCTH.
CriocoObl U3MEPEHHUSI BIAXKHOCTH.
UccnenoBanne HarpeBaHusl U IJIABJIICHHS KPUCTAUIMUECKOTO BEIECTBA.
Buasl nedopmarnuii.
HaGmonenue manbix nedopmarimid.
Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomel, npakmuxym 3ydeHue
3aKOHOMEPHOCTEW UCTIAPEHHUS )KUIKOCTEM.
N3mepenue ynenbHON TEMI0ThI IIaBJIEHUS JIb/A.
N3yueHne cBOWCTB HACBIIICHHBIX ITAPOB.
N3mepenue abComOTHON BIAXKHOCTH BO3AyXa U OI[EHKA MAacChl MAPOB B MOMEIIICHUH.
N3mepenue kordduimenta moBepxXHOCTHOTO HATSXKEHUS.
Nsmepenne moayns FOwnra.
UccnenoBanue 3aBUCUMOCTH JedopMallid PEe3WHOBOrO o0pasiia OT MPHIOKEHHOW K
HEMY CHJIBL.

Paznen 4. DnekrpoguHaMuka
Tema 1. Dnexmpuueckoe none

DnekTpuszanus Tea U e€ IposBIeHUs. DIEeKTpUUYECKUil 3aps. J[Ba Buia 31€KTPUUECKUX
3apA0B. [IpoBOAHUKY, TUANEKTPUKU U MOTYTIPOBOAHUKH. DIEMEHTAPHBIN 3JIEKTPUUECKUI
3apsij. 3aKOH COXpaHEHUs JIEKTPUUECKOTo 3apsaa. Bzaumopeiicteue 3apsaoB. TouedHbie
3apanbl. 3akoH KynoHa.

DnekTpuyeckoe nose. Ero qeicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hampsok€anocts  anextpudeckoro mois. IIpoGueiid 3apsia. Jlunum Hanpsok€HHOCTH
ANEKTPUYECKOTO 1oisi. OZHOPOAHOE IIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD JIEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHIMAIOB U HaNPsKEHUE.
[loreHumanpHass  SHeprus  3apsga B 2JJeKTpocTaTMdeckoM — mone.  IloreHnman
AIEKTPOCTATUYECKOTO ToJiA. CBsA3b HANPSHDKEHHOCTH MMOJS M PA3HOCTH IMOTEHUUATIOB IS
AJEKTPOCTATUUECKOTO MO (KaK OJTHOPOJHOT0, TAaK U HEOJHOPOHOTO).

[IpyuHIHKI CynEeprO3ULIMY DIIEKTPUUECKUX MTOJIEH.
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[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apsikeHHOU cdepsl. Ilone paBHOMEpHO
3apsLKEHHOrO 1Mo 00bEMy miapa. [losme paBHOMEpHO 3apsiKEHHONW OECKOHEUYHOW TUIOCKOCTH.
Kaptunsl 1uHuN HAIPsSYKEHHOCTH ATUX MOJIEN U SKBUIIOTCHIINAIBHBIX [IOBEPXHOCTEN.

[TpOBOIHUKY B 3JIEKTPOCTATUUECKOM I0JIE. Y CIIOBHE PaBHOBECHS 3apsAA0B. [IM3IeKTpuKu
B AJIEKTPOCTATHYECKOM MoJie. JIu3neKkTpuueckasl IpOHUIAEMOCTh BEILIECTBA.

Kongencarop.  DIEeKTpOEMKOCTh  KOHAEHCATOPA.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa.

[lapamnenbHOoe  coeguHeHue  KoHaeHcaTopoB. IlociepgoBaTenbHOE — COEIMHEHHE
KOHJIEHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

JIBr>xeHMe 3apsKEHHON YaCTUIIbI B OJJHOPOJHOM JJIEKTPUYECKOM ToJie. TeXHuYeckue
YCTPOMCTBA M TEXHOJIOTUYECKHUE MPOLECCHI: AIEKTPOCKOI, JIEKTPOMETP, JIEKTPOCTATHUECKAS
3aIuTa, 3a3eMJICHUE IIEKTPOIPUOOPOB, KOHIEHCATOPHI, reHepatop Ban ne ['paada.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMI IEUCTBUS HIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE MOJIE ABYX 3apsLKCHHBIX IIJIACTHH.

Mopens snekrpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpoBOIHMKY B 3JIEKTPUUECKOM IIOJIE.

DJeKTpocTaThyecKas 3allnTa.

YeTpolcTBO U AEUCTBUE KOHAEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.
3aBUCUMOCTb JIEKTPOEMKOCTH INIOCKOT0 KOHAEHCATOPa OT IUIOLIAIHU MIJIACTUH, PACCTOSHUS
MEXy HUIMU U AUDJIEKTPUUYECKON IPOHUIIAEMOCTH.

OHeprus 3IEKTPUUECKOTO OIS 3apsKEHHOTO KOHAEHCATOpa.

3apsika U paspsijika KOHIEHCAaTopa 4Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKmMuKym

OrnieHKa CuJI B3aMMOJICUCTBUS 3apsDKCHHBIX TEJ.

HaGmronenre npeBpaiiieHus SHEPTUuu 3apsHsKEHHOTO KOHACHCATOPA B SHEPTHUIO M3TyUCHUS
CBETOJINO/A.

N3yuenue npoTekanusi TOKa B IEMHU, COAepIKaIel KOHEHCATOp.

Pacnpenenenue pa3HOCTM MOTEHUHAIOB (HANpPSDHKEHUs) MPU  IMOCIEAOBATEIHLHOM
COEIMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsijia KOHIAEHCATOpa Yepe3 pe3ucTop.
Tema 2. Ilocmosinnblil 21eKMpudecKull MoK

Cuna toka. [locTOSIHHBIH TOK.

VYcnoBusi CyiecTBOBaHUSI TMOCTOSIHHOTO JJIGKTPUYECKOTO ToOKa. VICTOYHMKH TOKa.
Hanpsoxkenane U nu OJ1C ~.
3akon Oma J1sl yyacTKa IEeIH.
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DNEKTPUYECKOE  CONPOTHBJIEHHE.  3aBUCUMOCTb  CONPOTUBIEHUS  OJHOPOAHOIO
IIPOBOJHMKA OT €ro JUIMHBI ¥ IUIOIIAJHM IONEPEYHOIO CEHYEHMs. Y IEIbHOE CONPOTHBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, MAapauIENIBHOE, CMEIIAHHOE COCIWHEHHE IPOBOJHUKOB. Pacdér
pa3BETBIEHHBIX AekTpuueckux nene. [Ipasuna Kupxroda.

Pa6ora snexTpuueckoro Toka. 3akoH Jlxxoyinsa-Jlenna.

MONHOCTB 3JIEKTPUUYECKOro TOKA. TeruioBast MOIHOCTD, BBIAEIIEMast HA PE3UCTOPE.

O/1C u BHyTpEeHHEE CONPOTUBIICHNE UCTOYHUKA TOKA. 3akoH OMa JJisl MOJTHOM
(3aMKHYTOM) AJEKTPUUIECKOM 11enu. MOIIHOCTh UCTOUYHKKA ToKa. KOpoTKkoe 3aMbIKaHHE.
KoHzeHcaTop B enu oCcTOsIHHOTO TOKA.

TexHnuyeckne ycTpoilcTBAa M TEXHOJOTMYECKHE IPOLIECCHI: AMIIEPMETP, BOJIBTMETP,
peocTar, CUETYUK DJIEKTPUYECKON SHEPIUH.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TOKA OT HANpsDKEHHS] I PE3UCTOpa, JaMIlbl
HAKaJUBaHUS U CBETOAMOA.

3aBUCUMOCTh CONPOTUBIIEHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOTEPEYHOr0 CEYEHUS U MaTepuana.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKa OT CONPOTHBJIEHUS TPU IOCTOSIHHOM
HaANPSHKEHUH.

[Ipsimoe n3mepenue D/1C. KopoTkoe 3aMbIkaHNe TaIbBAHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObI coeiHeHHsI ICTOYHUKOB Toka, DJC Garapeii.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY IMOJIOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, npakmuxym VccnenoBanue
CMEIIAHHOT'O COeIMHEHUS PE3UCTOPOB.
N3mepeHue yeapHOro COnpoTUBIEHUS! IPOBOJHUKOB.
WccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HANpPSDKEHUS MJI JIaMIIbl HaKaJIWBaHUS.
YBenuueHue npejena u3MepeHust amnepmeTpa (BoJIbTMETPA).
N3mepenune 3/]C 1 BHyTpEHHETO CONPOTUBIICHUS] HCTOYHHUKA TOKA.
UccnenoBanne 3aBucumoct JJ[C rambBaHMYECKOrO JJIEMEHTa OT BPEMEHHM IIPH
KOPOTKOM 3aMbIKaHUU.
HccnenoBanue pa3HOCTH MOTEHIMAIOB MEK/Y ITOJIOCAMU HCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIH.
WccnenoBanue 3aBUCUMOCTH TIOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.
Tema 3. Toxu 6 paznuunsix cpedax
OnexTpuyeckass MPOBOJUMOCTb PA3JIMUYHBIX BELIECTB. JJIEKTPOHHAs IPOBOAMUMOCTH

TBEPJBIX  METAUIOB. 3aBUCHUMOCTb  CONPOTUBICHUS  METAUIOB OT  TEMIIEPATYPHI.
CBepXnpoBOAUMOCTb.
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OnekTpuueckuil Tok B BakyyMme. CBOWCTBA 31€KTPOHHBIX y4KoB. [lomynpoBogHuKY.
CoOcTBeHHas M IPUMECHAs! TPOBOAMMOCTD MOIYIIPOBOAHUKOB. CBOMCTBA p-I-liepexoa.
[TorynpoBOAHMKOBBIE TPUOOPBHI.

ONEKTPUYECKUH TOK B AJIEKTPOIUTAX. DJIEKTPOIUTHYECKAS TUCCOLUALUS. DIEKTPOIIU3.
3axonbl Dapajes s AIEKTPOIH3a.

OnexkTpuueckuii Tok B razax. CaMOCTOSITENbHBII KW HECAMOCTOSTENbHBIA pa3psii.
Pa3nnuHble TUIIBI CaMOCTOSITENIHOTO paspsaa. Monnus. I1nasma.

TexHHuecKkne yCTpONCTBA M TIPAKTHMYECKOE IPUMEHEHME: Ta3opa3psaHble JIaMIIbl,
3JIEKTPOHHO-Ty4YeBasi TpyOKa, MOITYIPOBOJIHUKOBBIE IPUOOPHL: U0, TPAH3UCTOP, GOTOANO,
CBETOAMOJ, TalbBaHWKa, pa(UHUPOBAHHWE MEJIM, BbIIUIABKA QJIIOMHMHHUS, JJIEKTPOHHAs
MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCHUMOCTb CONTPOTHUBJIEHUSI METAJUIOB OT TEMIIEPATYPBHL.
[TpoBOAMMOCTD IEKTPOIUTOB.
3akoHslI 5ekTponuza dapanes.
HckpoBoii pa3psia v MPOBOAUMOCTh BO3/yXa.
CpaBHeHME TPOBOJUMOCTH METAIJIOB U MOJYIPOBOIHUKOB.
OIHOCTOPOHHSA MPOBOJUMOCTD AUO/IA.

Yuenuyeckuii sxcnepumenm, 1abopamoprvie pabomsl, NPAKMuKym
Habmronenue snexTponusa.
N3mepenue 3apsiia 0OJTHOBAJIEHTHOI'O MOHA.
HccnenoBanue 3aBUCHMOCTH CONTPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TeMIiiepaTypbl. CHITHE
BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU AUOJA.

®u3nuecKuil NPaKTUKyM

CrnocoObl  M3MepeHus: (PU3UYECKUX BEJIMYMH C MCIOJIb30BAHUEM AaHAJOrOBBIX U
U(POBBIX U3MEPUTENBHBIX TPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOIOTHBIE
U OTHOCUTENbHBbIC TIOTPEIIHOCTH U3MEpeHUd Qu3nueckux BeauunH. OlEHKa TpaHMUIl
MOIPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX WM3MEPEHMA, WCCICIOBAaHUN 3aBUCUMOCTEH (U3HMUECKHUX
BEJIMYUH, NPOBEPKA MPEJIOKEHHBIX TMIOTE3 (BBIOOP M3 padoT, OMHUCAHHBIX B TEMAaTHYECKHX
paznenax «Y4eHU4eCKui SKCIIEPUMEHT, 1a00paTopHble pabOThl, MPAKTHUKYM ).

MexnpeameTHbIe CBA3U

N3zyuenue kypca ¢pusuku yriay0iaéHHOTO ypoBHS B 10 Kiacce oCyIIeCTBISIETCA C yUETOM
COZICPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€il € KypcaMM MaTeMaTuKd, OHOJOTHH, XHMUH,
reorpaduivi U TEXHOJIOTHH.

Mesicnpeomemmvie noHAmMuUsA, CEA3AHHbIE C U3VYEHUEM MemoO008 HAYYHO20 NO3ZHAHUA:
SBJICHUE, HAy4YHBIM (akT, rumote3a, ¢uznyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
OKCIIEPUMEHT,  MOJEIMpPOBAaHUE, MOJeldb, HW3MEpPEHHe, MOrPEIIHOCTH  HM3MEpEeHH,
HU3MEPUTENIbHBIC TPUOOPHI, ITUdpoBas 1adopaTopusi.
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Mamemamuxa: Pemenne cucrembl ypaBHeHud. JluneiliHas ¢yHknms, mnapadoa,
runepbona, ux rpaguku M cBoiicTBa. TpUroHOMeTpuueckue (YHKUIUU: CUHYC, KOCHUHYC,
TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIAECTBO. BEKTOPHI M MX MPOEKIINHU Ha
OCH KOOPJIMHAT, CJI0KEHHE BEKTOPOB.

buonocusa: mexanndeckoe JBUKEHUE B )KMBOU Ipupone, 1uddysus, ocMoc, TemnI000MeH
KUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE  OKpYXKarolled  cpedbl, YTHIM3aLus
OMOOPraHMYECKOr0 TOIUIMBA AJI1 BBIPAOOTKH (TEIIOBOM» M AJIEKTPOIHEPTUH, TOBEPXHOCTHOE
HaTSKEHUE U KalWUISIpHbIE SBJICHUS B IPUPOJE, FIEKTPUUECKUE SABJICHUS B )KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, MoJIy4YeHHe HAHOMAaTEepHaJIOB, TEIUIOBBIE CBOMCTBA TBEPABIX TN, )KUIKOCTEN
U Ta30B, JKUJKWE KPUCTAUIBI, AJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAS
JYCCOLMalus, TalIbBAHUKA, 3JIEKTPOHHAs MUKPOCKOIIUSI.

l'eocpaghus: BIaXXKHOCTB BO3/1yXa, BETPBL, OAPOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe JBUKCHHUN C MCIOIb30BAHUEM MEXAaHU3MOB, YUET CyXOro
U OKUAKOTO TPEHHUS B TEXHHUKE, CTAaTUUYECKHE KOHCTPYKIMH (KPOHIITEWH, pelleTyaThie
KOHCTPYKILIMM), HCIOJIb30BaHHE 3aKOHOB COXPAaHEHHs MEXaHWKHM B TEXHHMKE (THPOCKOIL,
BOJAOMET W JIpyrue), JBUraTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOJUIBHUK, KOHIWLIMOHEDP, TEXHOJIOIMH IOJYYEHHs] COBPEMEHHBIX MaTepuajioB, B TOM
qyCcI€ HAHOMATEpUAIIOB, M HAHOTEXHOJOTUH, DJIEKTPOCTaTUYECKas 3allluTa, 3a3eMIICHHE
ANEKTPONPUOOPOB, Ta30pa3psIHbIE JaMIIbl, TOJYIPOBOAHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DnekTponnHaMuka
Tema 4. Macnummnoe none

B3aumoseiicTBre MOCTOSHHBIX MAarHUTOB M IPOBOJAHHMKOB C TOKOM. MarHutHoe moJie.
Bekrop MarHuTtHOM wuHAYKUMU. lIpyuHIMD Cyneprno3uiuu MarHUTHBIX noJied. JInHumM
MarHUTHOW MHAYKIIMH.

MaruuTtHoe 1osie IpOBOJHMKA C TOKOM (TPSIMOrO MPOBOAHMKA, KAaTYUIKA MU KPYTrOBOTO
BUTKa). OnbIT Dpcrena.

Cuita Amrniepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHiia, €€ HampaBlieHUE W MOAYJdb. J[BUKEHHE 3apsHKEHHOM 4YacTHUIbl B
OJIHOPOJAHOM MarHUTHOM moiie. PaGota cuisl JlopeHia.

MarnutHoe nose B Beniectse. eppoMarHeTHky, napa- U JuaMarHeTHKH.

TexHuyeckue YCTPOWCTBA M TEXHOJOIMYECKHE MPOLECChl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJIEKTPOABUTaTENb SIKOOU, YCKOPUTEIH
2JIEMEHTAPHBIX YaCTHULI.

Llemoncmpayuu
Kaptuna nuHWNA WHIYKIME MarHUTHOTO TIOJS TIOJIOCOBOTO U TMOJKOBOOOPa3HOTO
MMOCTOSTHHBIX MAarHUTOB.
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Kaptuna nuHUNA MarHUTHOM MHAYKUMUM TMOJS JJIMHHOTO TPSIMOTO MPOBOJHHUKA U
3aMKHYTOTO KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKU C TOKOM.

B3aumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HeuctBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaGmronenre 1BMyKeHHS MydKa 3JIEKTPOHOB B MAarHUTHOM ITOJI€.

[IpuHtUT ~ AEHCTBHUSI  DJEKTPOU3MEPHUTEIBHOTO MPUOOpa  MAarHUTOAIEKTPUUCCKOMN
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomel, npaxkmuxym VicciaenoBanne MarHUTHOTO
0JISI IOCTOSIHHBIX MarHUTOB.
HccnenoBanue cBOMCTB eppOMarHeTUKOB.
HccnenoBanue AeCTBYS IOCTOSHHOTO MarHUTa Ha paAMKY C TOKOM.
N3mepenue cuibl AMmepa.
N3yueHune 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIBI TOKA.
Ornpenenenne MarHUTHON MHAYKIIMU HA OCHOBE U3MEPEHHUS CHIIbI AMIIepa.

Tema 5. Dnexmpomacnumnasn uHOYKYus

SIBneHne anekrpoMarHuTHOM MHAYKUOMH. [loTok Bekropa MarHuTHOM MHAyKnmu. J/C
MHIYKIHAH. 3aKOH JJIEKTPOMAarHUTHONW MHAyKUnH Papaznes. BuxpeBoe dJIEKTpUUYECKOE ITOJIE.
Toxku dyko.

OJ1C uHaYyKIIMY B IPOBOJHUKE, IBUAKYIIEMCS B OJJHOPOITHOM MAarHUTHOM IIOJIE.

IIpaBuno JleHna.

NunyktrBHOCTh. KaTymika HMHIYKTMBHOCTM B ILIENM IIOCTOSHHOIO TOKa. fIBieHHE
camouHaykuuu. I/1C caMOMHIYKIWH.

DHeprusi MarHuTHOT'O IOJIS KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHudyeckne YCTPOMCTBA M TEXHOJIOTHYECKHE NPOLECCHl: HWHAYKLIUMOHHAs II€Yb,
COJICHOUJ, 3alIMTa OT 3JICKTPU3ALMHU TEJ IPH JIBHKEHUU B MATHUTHOM I10JI€ 3E€MJIN.

Jlemoncmpayuu

HabuntoneHue siBneHus 3IeKTPOMarHUTHON UHAYKIIUH.

HccnenoBanue 3aBucumoctd O/[C MHAYKIMU OT CKOPOCTH W3MEHEHUS MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tamenue MaruuTa B alFOMUHUEBON (MEIHOM) TpyoOe.

SIBieHne caMOMHAYKIINH.

UccnenoBanue 3aBucumoctu IJIC caMOMHAYKIIMHM OT CKOPOCTH U3MEHEHUS CUIIbI TOKA B
Lenu.

Vuenuueckuii sxcnepumenm, nabopamopnule pabomsi, npakmuxym VccnenoBanue sBieHUs
ANEKTPOMArHUTHON UHIYKIIHH.
OnpeneneHne MHIAYKIIUA BUXPEBOTO MATHUTHOTO MOJISI.
HccnenoBanue sSiBIEHUS CAMOMHTYKLIUU.
COopka MozeNN AIEKTPOMarHUTHOIO TeHepaTopa.
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Pasnen 5. Konebauus u Bonusl Tema 1. Mexanuueckue konebarnus

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHMS.

['apmonnueckue  konebOanus. KuHemaThueckoe W JWHAMHYECKOE  OIMCAHHUE.
DHepreTHYeckoe ONucaHue (3aKOH COXPAaHCHHS MEXaHWYeCKOW SHepruu). BbIBojg
JTUHAMHUYECKOTO OINHCAaHMS TapMOHHMYECKHMX KOJIeOaHWM U3 WX DSHEPreTHYECKOTo |
KHHEMAaTHYSCKOTI'0 OIUCAHUS.

Ammumntyna u ¢asa kojnedanuid. CBS3b aMIUTUTY/IbI KOJeOaHWN MCXOTHON BEIUYHHBI C
aMILTUTYIaMH KOJIeOaHMI €€ CKOPOCTH U YCKOPEHHUS.

[lepuon wu dyactora konebGanuit. Ilepwoxg  MaybIx  CBOOODHBIX  KoJieOaHUU
MaTeMaTHYeCKOTO MasTHHKA. [leprnoa cBoOOIHBIX KoJleOaHU MPY>KUHHOTO MasTHHKA.

[TonsiTie o 3aryxaromux KojeOaHusx. BpIHyXaeHHBIE KoyieOaHus. Pe3oHaHC.
Pe3onancHas kpuBasi. Biusaue 3aTyxaHus Ha BUJl PE30HAHCHON KpUBOW. ABTOKOJICOAHHMS.

TexHudyeckue yCTPOMCTBA M TEXHOJOTHYECKHE IPOIECChI: METPOHOM, Yachl, KadellH,
MY3BIKaJIbHBIC HHCTPYMEHTHI, cericmorpad.

Jlemoncmpayuu

3anuch KoJaedaTeNIbHOTO ABMKECHHUS.

HaGntoneHve He3aBUCMMOCTH TIE€pUOJAa MallbIX KOJeOaHWi Trpy3a Ha HHUTH OT
aAMIUIUTY/IbI.

HccnenoBanue 3aTyxaroummx KojieOaHMH W 3aBUCMMOCTH NepHoJa CBOOOJHBIX
KoJIeOaHU OT COTPOTUBIICHHUS.

HccnenoBanue kosebaHUM rpy3a Ha MacCHUBHOW IpYKUHE C IENIbi0 (OpMHpPOBAHUSA
IpeaCTaBlIeHUI 00 HaealbHOM MOJIEH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHsI SHEPTUH NPH KOJeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBanue BRIHYXICHHBIX KOJICOAHMIA.

Hab6mronenne pe3onanca.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM
N3mepenue neproia CBOOOAHBIX KOJICOaHUN HUTSHOTO U MPYXUHHOTO MasTHUKOB.
N3yuenune 3aKk0HOB JBMKEHUSI TeJla B X0/1€ KoJieOaHMi Ha yripyrom nojasece. M3yuenue
JIBYDKCHMS HUTSTHOTO MAasiTHUKA.
[IpeobpazoBaHue YHEPTUH B IPYKUHHOM MASTHHUKE.
HccnenoBanue yObIBaHUS aMILTATYABI 3aTyXalOIINX KOJIeOaHUH.
HccnenoBanue BEIHYXACHHBIX KOJICOaHUI.

Tema 2. DnexmpomazcHumuule KoreOaHus

Konebarenpupiii kKoHTYp. CBOOOHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B HACATHLHOM
kosnebatensHOM KoHType. Dopmyna Tomcona. Csi3p aMIIUTYABI 3apsia KOHASHCATOpPaA C
aMIUIMTYAON CUJIBI TOKA B KOJIEOATEIIBHOM KOHTYpE.

3aKOH COXpAaHEHUs PHEPTUU B UJICATILHOM KO0JIE0ATEIbHOM KOHTYpE.

3aryxaronige JJIeKTPOMarHuTHbIe KoJieOaHus. BBIHYXIEHHBIE 3IEKTPOMArHUTHBIC
Kosie0aHusl.
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[TlepemenHblli TOK. MOIIHOCTD NEPEMEHHOTO TOKAa. AMIUIMTYAHOE M JAEUCTBYIOLIEE
3HAYeHHE CUJIbI TOKA U HANpsDKEHUs NPU pa3iaudHOi (opMe 3aBUCHMOCTH MEPEMEHHOI0 TOKa
OT BPEMEHU.

CuHyconJanbHblii  NEepeMEHHBIA  TOK. Pesuctop, KOHAEHCAaTOp M KaryllKa
MHIYKTUBHOCTH B LENIA CHUHYCOMJAJIBHOIO IEPEMEHHOro TOKa. Pe3oHaHC TOokoB. Pe3oHaHc
HaIIpSDKEHHAM.

Wneanbubiii Tpancdopmatop. IlponszBoacTso, nepeaadya u noTpedIeHUE IEKTPUUECKON
JHEPTHH.

OKOJIOTUYECKUE PUCKH IIPH MPOU3BOJICTBE 3JIEKTpO3HEpruu. KynpTypa ncnonb3oBaHUs
AJIEKTPOIHEPTUU B ITIOBCETHEBHOM JKU3HU.

TexHudyeckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: IEKTPUYECKUNA 3BOHOK,
TEHEepaTOp NEPEMEHHOT0 TOKA, JIMHUU JJIEKTPOIepeaay.

Jlemoncmpayuu

CBOOOIHBIE PTIEKTPOMATHUTHBIE KOJICOAHMS.

3aBUCUMOCTD YaCTOThI CBOOOIHBIX KOJICOAHHH OT MHAYKTUBHOCTH U EMKOCTH KOHTYDA.

OcuuiorpaMMBbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

[" enepatop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenp 37eKTpOMarHuTHOro0 TeHeEpaTopa.

BriHyXI€HHBIE CHHYCOUIATIbHBIE KOJICOaHMSI.

Pe3ucrop, kaTyiika HHAYKTUBHOCTH U KOHAEHCATOP B LIENU MEPEMEHHOTO TOKA.
Pe3onanc npu mocnea0BaTeIbHOM COEAMHEHUHU PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U
KOHJICHCATOpa.

YCcTpoiCTBO ¥ MPUHIIUI ACUCTBUS TpaHChopMaTopa.

Mogenps TuHUM JIEKTPOINEepeIayu.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol, NPAKmMuKym

Nzyuenne Tpanchopmaropa.

HccnenoBanue nmepeMEeHHOTO TOKa Yepe3 MOoCIe0BaTeIbHO COSTMHEHHBIE KOHIEHCATOP,
KaTYIIKy U PE3UCTOP.

HaGmronenne 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B TN MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAHUMHbBLE GONHbL

Mexanuyeckue BOJHBI, YCIOBUS HX pacmnpocTpaHeHus. [lomepeunble W MpOAOJbHBIC
BOJIHEIL. [lepros, CKOpoCTh pacipocTpaHeHus U AJIMHA BOJHBI. CBOMCTBA MEXaHUUECKUX BOJIH:
OTpakeHHe, MpesIoMIIeHHEe, UHTepPepeHLIns U TudpaKiusl.

3Byk. CropocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoe 3arpsi3HEHUE OKPY>KAIOIICH CPEIbI.

DJIeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS M3JIyYCHHUs SJIEKTPOMArHUTHBIX BOJH. B3anmmHas
OpHUEHTAlUs BEKTOPOB E, B, v B 3JIEKTPOMarHuTHOM BOJIHE.

CBoiicTBa 9SJEKTPOMArHUTHBIX BOJIH: OTPAXKEHHE, TMPEIOMJICHHE, TMOJApU3aIusl,
uHTephepeHus U TuppaKius.
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[IIkayma 37€KTPOMarHUTHBIX BOJH. IIprMeHEeHME 3JIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[TpuHIMIBI paIuOCBA3H U TeNeBUACHU. Patnonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIEH CPEIbI.

TexHnYeCcKne yCTpOWCTBA M NMPAKTUYECKOE NMPUMEHEHHME: MY3bIKaJIbHbIE UHCTPYMEHTBHI,
pamap, paaMONpUEMHMK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus, ynbTpazBykoBas
JMAarHOCTHKA B TEXHUKE U MEIULMHE.

Ilemoncmpayuu

OO0pa3zoBaHMEe U pacCIPOCTPAHEHHE MONEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6umomeecs Te10 Kak HCTOYHHUK 3BYKA.

3aBHCUMOCTb JUIMHBI BOJIHBI OT YAaCTOTHI KOJIeOaHU.

HaGmonenue oTpakeHus: U NpeJoMIICHUSI MEXaHUUYECKUX BOJIH.

HabGmonenne nnteppepeHny u AUPpakuud MEXaHUUYECKUX BOJIH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yJIbTPa3ByKa U €r0 NPUMEHEHUE.

HaGmionenue cBA3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYIAOW W 4YacTOTOU
KOJICOaHUH.

HccnenoBaHne CBOMCTB — AJIEKTPOMAarHUTHBIX — BOJIH:  OTPAXXEHHWE, IPEIOMIIEHHE,
nojspuzanus, 1udpakuus, UHTEpPEepeHIHs.

OOHapyxeHne HHPPAKPaCHOTO U yIbTPa(UOIETOBOIO U3ITYUCHUH.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKym

N3yueHne nmapaMeTpoB 3ByKOBOM BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa

[IpssmonnHENHOE pacnpoCTpaHEHHE CBETa B OAHOPOJAHOU cpexe. Jlyd ceera. TodeuHbIn
UCTOYHMK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne H300paKeHH B IUIOCKOM
3epkasie. Chepudeckue 3epkaa.

[Ipenomnenne cBeTa. 3aKOHBI MpENOMIICHHS CBeTa. AOCOJIOTHBIA IOKa3aTeib
npesnoMiieHns. OTHOCUTENBHBIN TOKa3aTelb npesioMiaeHus. [IocTOSHCTBO 4acTOTBHI CBETAa U
COOTHOULIEHUE JUIMH BOJIH IIPH MIEPEX0JI€ MOHOXPOMATUYECKOIO CBETA Yepe3 IPaHUIly pasaena
JIBYX ONTHYECKUX CpE.

Xon nyueit B mpusme. Jlucnepcus ceeta. CinoxHblii coctaB Oenoro ceta. Let. [TonHoe
BHYTpEHHEE oTpakeHHe. [IpeiebHbIi yro MOJHOTO BHYTPEHHETO OTPaKEHUSI.

Cobuparomue M pacceuBaromde JHUH3bl. ToHkass nuH3a. DOKYCHOE pacCTOSHHE U
ONTHYECKasi CHJIa TOHKOW JTMH3BL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHHUSI TOHKOM cheprudeckon
JIMH3BI OT €€ T€OMETPUU U OTHOCHUTEJIBHOT'O MOKA3aTelIs PEIOMIICHUS.

dopmyiia TOHKOM JIMH3BI. Y BEIIMYECHUE, 1aBAEMOE JIMH30MU.
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Xoa myya, MPOILIEJIIErO JUH3Y IO NPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM ONTHYECKOU
ocu. IlocTpoeHne n300paxeHUi TOUKU U OTpe3Ka MPSIMON B COOMPAIOIIUX U PAaCCEUBAIOLINX
JIMH3aX U UX CUCTEMaX.

OnTrueckue npudopsl. Paspemaromas cnocoOHoCTs. ['1a3 kak onTuyeckas cuctema.

[Tpenensl MPUMEHUMOCTH F€OMETPUUYECKON ONITHUKH.

BonnoBas ontuka. WuaTepdepenmuss cBera. KorepeHTHble HMCTOUYHUKHU. Y CIOBUSA
HaOJIIOICHU MaKCMMyMOB M MHUHHUMYMOB B MHTEP(EpPEHIIMOHHOM KapTHHE OT JABYX
KOI'€pEHTHBIX UCTOUYHUKOB. [IpuMepbI Ki1acCu4eCKUX NHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxnus ceera. JudpakuronHas pemeérka. Y ciaoBue HaOMIOAEHNS TTIaBHBIX
MaKCHUMYMOB IIPH MaJI€HUU MOHOXPOMAaTHYECKOr0 CBETA Ha TU(PPAKLIMOHHYIO PEHIETKY.
[Tonspuzanus csera.

TexHHUeCcKne yCTpOCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyNa, IEpUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKLMOHHBIN ammapar, MPOCBETICHUE OINTHUKU, BOJOKOHHAs
OITHKA, TU(PaKIUOHHAs pEeHIETKA.

Jlemoncmpayuu

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMIIeHNs CBETA.

HaburoieHre mojiHOTO BHYTpEHHEro oTpaxeHusi. Mojenb ceetoBofa. MccnenoBanue
X0/1a CBETOBBIX ITYUYKOB Yepe3 INIOCKONAPAIIIEIbHYIO IJIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300paxKeH B INH3aX.

Mogenu MUKpPOCKOIIa, TEIECKONA.

Ha6mronenne natepdepeHnm ceera.

HaGmronenne iBETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

Nzydenne nudppakiinOHHOM PEIIETKH.

Habmonenre 1uppakmoHHOro CIEeKTpa.

HaGnronenue qucnepcuu cBera.

HaGmronenue nonspuzanuu CBeTa.

[IpuMeHeHre MOAIPOUAOB JIJIsl U3YyUCHUS] MEXAaHUYECKUX HATIPSKEHUN.

Yuenuuecxuii sxcnepumenm, 1abopamopvie pabomol, NPAKMUKYM

M3mepeHune mokaszaTelns IpeIoMJICHUS CTEKIIa.

HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO PAaCcCTOSIHHS OT BEIIECTBA (Ha IPUMEPE KHUIKUX
JIVH3).

N3mepenune GOKYCHOTO PACCTOSIHHSI PACCEUBAOIINX JIMH3.

[Tonydenne n300pakeHUs B CUCTEME U3 TIIOCKOTO 3€pKaJia U JIMH3BI.

[Tony4yeHne N300pakeHUS B CHCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaH#e TEICCKOMMYESCKUX CUCTEM.

HaGmronenue qudpakiuu, MHTepGEPEHITUN U IMOISPU3aIUU CBETA.

24



denepanpHas padbodas nmporpamma | dusuka. 10-11 kinaccer (yrryOon€HHBIN YPOBEHB)

Nzydenue monsipu3aiu cBETa, OTPAKEHHOTO OT MOBEPXHOCTH JTUAJICKTPHKA.
N3yuenue unrepdepeHIinm 1a3epHoro U3MTy4eHUs Ha ABYX LIEIX.

HaGmonenue nucnepcuu.

HabGmonenue u uccnenoBanue qudpakimoOHHOTO CIEKTpA.

N3mepenne qirHbI CBETOBOU BOJIHBI.

[Toy4yenue criekTpa U3ITydeHUs CBETOANOA TIPU TOMOIIU JU(PPAKITNOHHON PEIIETKH.

Pa3nen 6. OCHOBBI cielIManbHON TEOPUU OTHOCUTEIBHOCTH

I'paHuIbl NPUMEHNMOCTH KJIAaCCUYECKOW MeXaHUKH. IlocTynaTel criennalbHON TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON ~ uHTepBan. IIpeoOpasoBanust Jlopenma. VYcioBue
OPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHHU M COKpallleHHE
JUTVHBI.

DHeprusi ¥ UMITYJIbC PEJIITUBUCTCKON YaCTHLIBI.

CBs13b MaccChl € JHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTHLIBI. DHEPIUs MTOKOSI.
TexHu4eckne yCTpoucTBa U TEXHOJOTHYECKUE ITPOLIECCHI: CITYTHUKOBBIE IPUEMHUKH,
YCKOPHUTEIM 3apPSKEHHBIX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvle pabomul, NPAKMuKym
OnpeneneHne UMIYIbCa U SHEPTHH PEIATUBUCTCKUX YacThll (1o ¢oTorpadusiM TpeKkoB
3apsDKEHHBIX YaCTHIl B MArHUTHOM I10JIE).

Paznen 7. KanToBas pusnka
Tema 1. Kopnyckynsipno-601H0801U 0yanusm

PaBHOBecHOEe TeruioBoe u3MydeHUE (M3TydeHHe aOCOIIOTHO YEPHOTO Tena). 3aKoH
cMmentennst Buna. I'nnoresa [Imanka o xBaHTax.

@DOoTOHBI. DHEPTHUsI U UMITYJILC (POTOHA.

®oroadpdexr. Onpitel A.I'. CtoneroBa. 3akoHbl poTodPdekra. YpaBHeHHEe DUHIITEHHA
st hpotoaddexta. «KpacHas rpanuiay porordpdexra.

JlaBneHue cBeTa (B YAaCTHOCTH, JaBJEHHE CBeTa Ha aOCOIIOTHO MOIVIOMIAIOIIYI0 H
a0COJIIOTHO OTpaXkarolyro moBepxHocTh). OmbiTel [1.H. JIebenena.

BonnoBsie cBoiicTBa yactuil. Bonubl e bpoina. J[iuHa BosHbl 1€ bpoins u pasmepsl
o0nacTy JIOKanu3alMKd JBIXKyIelcs vacTuipl. KopnyckynsipHO-BOJHOBOM — JyanusMm.
Judpaxuus 3J1eKTpOHOB HAa KpUCTaJUIaX.

Crneunduxa wu3mepenuii B MukpoMupe. COOTHOLIEHUS  HEOMNpeneaEéHHOCTEH
['eit3enOepra.

TexHuyeckue yCTpOHWCTBAa M TEXHOJIOTMUECKHE MPOLECCH: CIEKTPOMETpP, (POTOINEMEHT,
dboToaaTUMK, TYHHEJIbHBIA MUKPOCKOII, COJIHEYHAas 6aTtapesi, CBETOUO/I.

Jlemoncmpayuu
®oTo3(h(heKT Ha YCTAaHOBKE C IIMHKOBOH TTACTHHOM.
WccnenoBanue 3akoHOB BHeHIHEro (GoTodddexra.
HccnenoBanne 3aBUCUMOCTH COMTPOTHBIICHUS TIOTYITPOBOHUKOB OT OCBEIIEHHOCTH.
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CBeToauon.
Conaeunas OGatapes.

Vuenuueckuii sxcnepumenm, 1a60pamoprvle pabomol, NPAKMUKYM
HccnenoBanue goropesnucropa.
N3mepenue noctossaHoi [lnanka Ha ocHOBe uccieaoBanus Gotodddexra.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA Y€Pe3 CBETOINO/ OT HAMPSIKEHUS.

Tema 2. Quzuxa amoma

OMBITHI 1O UCCTEIOBAHUIO CTpoeHus aTroMa. [Imanerapuas Mmoaens atoma Pesepdopaa.

[Toctynatel bopa. M3nydenne u morjomenne (GOTOHOB MPHU MEPEX0je aroMa ¢ OJHOTO
YpOBHS SHEPTUM HA APYTOH.

Buasl cektpoB. CriekTp ypoBHEM SHEPTUHM aTOMa BOJIOPOA.

CnoHTaHHOE ¥ BBIHYKJICHHOE U3JIydyeHHe cBeta. Jlazep.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: CIEKTPAJbHBIA aHaln3
(cmexTpockom), Jiazep, KBAaHTOBBI KOMITHIOTED.

Jlemoncmpayuu
Mogens omnbita Pesepdopna.
HaGmronenre muHeyaThIX CIIEKTPOB.
YCTpONCTBO U JIEUCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHIL.
Onpenenenue QJIMHBI BOJIHBI JIA3EPHOTO U3TyYEHUSI.

Yuenuueckuii sxcnepumenm, 1a6opamopuvle pabomol, NPAKMUKYM

Hab6mronenre muHeyaToro CrekTpa.

HccnenoBanue criekTpa pa3peKeHHOr0 aTOMapHOT0 BOAOPOIa U U3MEPEHUE TOCTOSTHHOU
PunbGepra.

Tema 3. Quzuka amomHozo A0pa u d1eMeHmMAapHbIX YACUY

Hyxnonnas mozens siapa ' eitsenOepra-MBanenxo. 3apsa sapa. MaccoBoe yucio sapa.
N3oTombl.

PannoakTuBHOCTH. Anbda-pacnaj. DIeKTPOHHBIH U MO3UTPOHHBIN Oeta-pacnana. 'amma-
M3JIy4CHHUE.

3akOH paJHOaKTUBHOTO pacmajaa. PaguoakTuBHBIE H30TONBI B mnpupoae. CpoiicTBa
WOHU3UPYIOLIETO  M3JIydeHUs. BiusHue paguoakTMBHOCTH HA JKUBBIE OpPraHU3MBL.
EctectBennsiii hon uznyuenus. Jlozumerpusi.

DHeprusi CBsi3U HYKJIOHOB B siape. SnepHbie cuibl. JlegekT maccsl sapa.

SAnepubie peakuun. Jlenenne u cuHTE3 snuep. Saepusie peaktopsl. [IpoGiemsr
YOPaBIsIEMOr0 TEPMOSIJIEPHOTO CHUHTE3a. OKOJOTUYECKHE AacCHeKThl pPa3BUTHUSL SAEPHOU
SHEPIrETUKMU.

Mertobl perucTpanyu U UCCIEAOBAHUS AIEMEHTapPHBIX YACTHII.

dyHaaMeHTalbHbIE B3auMoAeHCTBUA. bapuonbl, Me30HbI U JentoHsl. [IpencraBienue o
CrannaptHoit Mmoaenu. KBapk -riitooHHas MOJENb aIpOHOB.
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®uzuka 3a npenenamu CraHgapTHoOW monenu. TEMHass maTepusi U TEMHAsh SHEPTHs.

EnnHcTBO (pr3nuecKoi KapTUHBI MUPA.

TexHuueckrne yCTpOMCTBA U TEXHOJIOTUYECKHE MTPOLECCHL: JO3UMETP, KaMepa BuibcoHa,
SIIEPHBIA  pEaKkTop, TEPMOSAEPHBIM peakTop, aToMHas OoMOa, MarHUTHO - PE30HAHCHAas
TomMorpadusi.

Yuenuueckuii sxcnepumenm, 1a6opamoprvie pabomol, NPAKMUKYM
HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (poTorpadusim).

HccnenoBanue panoakTUBHOTO (pOHA C HUCTIOIb30BAHUEM JO3UMETPA.

N3yuenue nornomieHus 0era-4acTull allOMUHHEM.
Paznen 8. DneMeHThl aCTPOHOMUU U aCTPO(PUZUKH

Oramnbel  pa3BuTHs acTpoHomuu. llpukiiamHoe M MHPOBO33PEHUYECKOE 3HAYECHHE
actpoHomMuu. IIpuMeHHMOCTh 3aKOHOB (U3UKH [UIsI OOBSCHEHMs MPHUPOJBI KOCMUYECKHX
00BEKTOB.

MeTonbl acTpOHOMHUYECKUX HccaenoBaHUU. COBpEMEHHBIE ONTHYECKHE TEJIECKOIbI,
pazvoTENeCKOIbl, BHEATMOC(EepHast aCTPOHOMHMSI.

Bun 3Bé3gHoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE JBUYKEHUE.

Conneynas cucrema.

Comnnue. ConHeuHast akTUBHOCTb. McTounuk sHeprun CosiHia U 3BE3 .

3BE31BI, WX OCHOBHBIC XapaKTEPUCTHUKH. J[lmarpamma «CHEKTpajdbHBIM KIacc -
CBETUMOCTb». 3BE3IbI TJIABHOM IOCJIEIOBATEIBHOCTU. 3aBUCUMOCTh «Macca - CBETUMOCTbY
JUIsl 3BE31 TJIABHOM IOCIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. COBpEeMEHHBIE
IpEeJICTaBICHUS O MIPOUCXOKIAEHUU 1 3BoTtounU CoNHIA U 3BE3. DTanbl KU3HU 3BE3.

Mnineunsiii Ilyte - Hama [Manaktuka. [lonoxenue m nBuwkenne ConHua B ['amakTuke.
Tunsl ranaktuk. Paguoranaktuku v kBazapbl. UEpHbIE IbIPHI B siipax ralakTHK.

Bcenennas. Pacuiupenue Bceenennoit. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkToBoe u3nyueHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo6ieMbl aCTpOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenus 38€31HOT0 HeOa HEBOOPYKEHHBIM TJ1a30M C UCIIOIb30BaHUEM
KOMITHIOTEPHBIX MPUII0KESHUH I ONPEACIICHHS TIOJIOKEHUS HEOECHBIX 00BEKTOB HA
KOHKPETHYIO J1aTy: OCHOBHbIE cO3B€3/1sd CEeBEPHOTO MONYIIaApHs U APKUE 3BE3/bI.
HaGmnronenus B Teneckon JIyHbl, miIaHeT, TYMAHHOCTEH U 3BE3IHBIX CKOIIJICHUH.

dusznuecKkuil NPakTUKyM

CrocoObl  M3MepeHUs] (PU3UYECKUX BEJIUYHH C HCIOJIb30BAaHUEM AaHAJOTOBBIX U
U(PPOBBIX U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JAATYMKOBBIX CUCTEM. AOCONIIOTHBIE
U OTHOCHUTEIbHBIC TMOTPEIIHOCTH u3MepeHuil ¢u3nyeckux BenuyuH. OIEHKa TpaHUIl
IOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX W3MEPEHMH, WCCIEIOBAHUN 3aBUCHUMOCTEH (U3NYIECKUX
BEJIMYMH, IPOBEPKA MPEAJIOKEHHBIX TUIIOTE3 (BBIOOP U3 paboT, ONMMCAHHBIX
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B TEMaTHYECKHX pas3fenax «YUYeHHYECKHH OKCIEPUMEHT, JabopaTopHbIE paboTHI,
MIPAKTUKYM»).
O6o0061maro1iee MOBTOPEHNE

O06o0mienre M cUCTeMaTHU3alMs CoOJAEpKaHMs — pas3lenoB  Kypca «MexaHUKay,
«MonekynsipHas Gu3nuka U TepMOAUHAMUKAY, «DIEKTpoauHaMukay, «KonebaHust 1 BOJTHBDY,
«OCHOBBI CHEIUATBLHON TEOPUH OTHOCHUTENbHOCTH», «KBaHTOBas ¢uszuka», «IIEeMEHTHI
ACTPOHOMMH U aCTPOPUIUKI.

Pons ¢u3uku U acTpOHOMHUU B IKOHOMHYECKOM, TEXHOJOTHMYECKOH, COLMAIBHOU H
THUYECKOU cdepax IesTENbHOCTH YENOBEKa, POJIb M MeCTO (PU3UKHM MU acCTPOHOMHUHU B
COBPEMEHHON Hay4YHOW KapTUHE MHpa, 3HAYEHUE OIMUCATEIbHOM, CHUCTEMAaTH3UPYIOLIEH,
OOBSCHUTEIPHOM M TPOTHOCTHYECKON (YHKIUN (uznueckoil Teopuu, poyib (U3HUIECKOM
Teopuu B (GOPMUPOBAHUH MPEJCTABICHUN O (PU3NUECKON KapTHHE MHpA, MECTO (PU3UUYECKOM
KapTUHBI MHUpa B OOIIEM psAly COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX TMPEJCTaBICHUN O
MIpUpPO/IE.

MexrnpeaMeTHbIE CBA3U

Nzydenne kypca pusuku yriyoi€HHOTO YpoBHS B 11 Kjacce oCymIecTBIsIETCS ¢ YUETOM
COJIEPIKATEIBbHBIX MEXIPEIMETHBIX CBsI3ed C KypcaMd MaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHUH.

MedsicnpeOmemmuble NOHAMUS, CEA3AHHBIE C U3VHEHUEM Memo008 HAYYHO2O0 NO3HAHUA!
SBJICHUE, HAy4YHBIN (akT, Tunote3a, (u3uueckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHUE,
AKCIIEPUMEHT,  MOJIEJIMPOBAaHUE, MOJEIb, HU3MEpPEHUE, MOTPEIIHOCTH  U3MEpPEHUH,
M3MEPUTENIbHBIC TPUOOPHI, ITUdpoBas 1adopaTopusi.

Mamemamuka: Pemenue cucteMbl ypaBHEHUNH. TpUroHOMETpUYecKre PyHKIUHU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. BekTopbhl um ux
MIPOEKIIMHM Ha OCU KOOPJMHAT, CII0)KEHHE BEKTOPOB. IIpon3BoIHbBIE 3NIEMEHTAPHBIX (PYHKIUH.
[Ipu3Haku nogo0ust TpEyroabHUKOB, ONpeAesieHre TUIONIaI1 MII0CKUX (puryp u oobéma Tel.

buonocusa: snexktpuyeckue sBIEHUS B KUBOW TpHUpone, KosieOaTeabHbIe IBUKEHUS B
KUBOM  TpUpOJE, OKOJOIMYECKHME PUCKM IPU  NPOU3BOACTBE  AIEKTPOIHEPTUH,
ANIEKTPOMArHUTHOE 3arps3HEHUE OKPYXKAIOIIEeW cpeabl, YIbTpa3ByKOBas JAUArHOCTHKA B
MEJUILIUHE, ONTUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: CTpoeHHWE aTOMOB W MOJIEKYJ, KpPUCTa/NIMYecKasi CTPYKTypa TBEPIBIX Tel,
MEXaHU3MbI 00Pa30BaHUS KPUCTAJUTMUECKON PEIIETKH, CIEKTPATHHBINA aHAIN3.

l'eocpagpus: marHUTHBIE TIONFOCA 3€MIIH, 3aJI€KW MAarHUTHBIX Py, POTOChEMKA 3eMHOM
MMOBEPXHOCTH, cericmorpad.

Texnonocus: pUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, AJIEKTPOABUTATEIh
SlkoOu, reHepaTOp NEPEMEHHOrO0 TOKAa, HWHAYKLIHMOHHAS Tiedb, JUHUM DJEKTporepesaad,
ANIEKTPOJIBUTATENb, pajap, paguONpPUEMHHUK, TEJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3BYKOBasl TUArHOCTUKA B TEXHHMKE, MPOCKIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conmHe4Hast Oarapesi, CITyTHUKOBBIC TNPUEMHUKH, SJIEpHAS JHEPreTHKA U IKOJIOTHUYECKUE
ACIIEKThI €€ pa3BUTHSL.
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INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMBLI I1I0 ®U3UKE HA
YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3VIJIbTATDI

JInyHOCTHBIE pE3yNbTAaThl OCBOCHUS yueOHOTo npeamera «Pu3nka» JOJDKHBI OTPaKaTh
TOTOBHOCTh M  CIIOCOOHOCTH  OOY4YarolIUMXCsi PYKOBOJICTBOBAaThCS  C(HOPMUPOBAHHOMU
BHYTPEHHEW TMO3UIMEN JIMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpPUEHTAUUW, MO3UTHBHBIX
BHYTPEHHUX YOEXICHUN, COOTBETCTBYIOUIUX TPATUIUOHHBIM IIEHHOCTSIM POCCHICKOTO
o011ecTBa, pacIIMpeHNe >KM3HEHHOTO OMBbITA U ONBITA EATEILHOCTU B MPOIIECCE peaau3aluu
OCHOBHBIX HaIlpaBJICHU BOCIIUTATEIILHOMN ACSTEIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOTO BOCITUTAHUSI:

COPMUPOBAHHOCTh TPAXKAAHCKOW MMO3WIMKA OOYYAroImIerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O YWICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE TPAIUIUOHHBIX OOIICYETOBECUYECCKUX T'YMAHHCTUYECKUX M JICMOKPATHYCCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B MHTEpECax TPa)KIaHCKOrO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3alny;

yMEHHE B3aMMOJACHCTBOBATh C COIHMAIbHBIMH HHCTHUTYTaMH B COOTBETCTBUH C HX
(GYHKIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH U BOJOHTEPCKON AEATEILHOCTH;

2) TaTPUOTUYECKOTO BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUIMCKON TPAXKIAHCKON HIEHTUYHOCTH, TAaTPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K TOCYITapCTBEHHBIM CUMBOJIAM, TIOCTHXKEHUAM POCCUNCKUX YUEHBIX
B 00J1aCTH (PU3UKH U TEXHUKE;

3) IyXOBHO-HPaBCTBEHHOTO BOCIHTAHUS:

c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS; CIIOCOOHOCTH
OIICHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B JIEATEIbHOCTUA YUEHOTO;

OCO3HAaHHE JJMYHOTO BKJIaJ]a B TOCTPOCHHUE YCTOMYUBOTO OYIyIIEro;

4) 3CTETUYECKOT0 BOCITUTAHHMS:

OCTETHYECKOE OTHONICHWE K MHpPY, BKJIIOYas OCTETHKY HAydHOrO TBOPYECTBA,
NPUCYIIErO (PU3UIECKOM HAYKE;
5) Tpya0OBOr0 BOCIIUTAHUS:

HHTEpPEC K pa3IuuHbIM cdepam MpoPeCCHOHATBHON CSITEIBHOCTH, B TOM YHCIIE

CBSI3aHHBIM C (U3UKON M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymien
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIIaHbL;
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TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO M caMOOOpa30BaHMIO B 00JacTH (U3UKH Ha
MPOTSKEHUU BCEW KU3HU;

6) SKOJOTHYECKOTO BOCITUTAHUS:

c(OpMHUPOBAHHOCTh HKOJOTMYECKOW KYJIBTYphl, OCO3HAHHE TIJI00AIBHOIO XapakTepa
HKOJIOTMYECKHUX TTPOoOIIeM;

IUTAHUPOBAHUE M OCYILECTBICHUE JIEUCTBUN B OKPYXKAIOIIEH cpele Ha OCHOBE 3HAHUSA
1esei yCTOWYUBOTO pa3BUTHUS YEIIOBEUYECTBA;

Pacmmpenue omnbiTa [1€ATE€IBHOCTH SKOJOTHYECKOM HAMpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCSI 3HAaHUM 10 (U3uKe;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKU;

OCO3HAHME LIEHHOCTH HAyYHOU JIeATEeIbHOCTH, TOTOBHOCTD B MpOLiecCe U3ydeHus: (PU3NKU
OCYIIECTBIISITh IPOCKTHYIO M UCCIEA0BATENBCKYIO NEATENbHOCTh MHANBUAYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3VIJIbTATDI

Ilo3HaBaTe/bHbIE YHUBEPCAJIbHbIEC YUeOHbIEe 1eHCTBUS
ba3oBrle nornueckue JeUCTBUA:

CaMOCTOSITEIFHO (POPMYIHPOBATh U AKTYallM3UPOBATH MPOOJIEMY, paccMaTpUBaTh €€
BCECTOPOHHE;

OTPENIETSATh NN AeATeTbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX JOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSX;

pa3pabaTbiBaTh IUIaH pelIeHUs MNpodiieMbl ¢ Y4ETOM aHalU3a UMEIOIINXCS
MaTepUaIbHBIX U HEMAaTePHUAIbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBBI B JIEATEIBHOCTH, OIICHUBATH COOTBETCTBUE PE3YJHTATOB IEJSM,
OIICHUBATh PUCKU MOCJICICTBUI JACSITEIHHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX pPEAIbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIICHHUE MPU PEIICHUN KU3ZHEHHBIX MTPOOIIEM.

ba3oBrle uccnenoBaTeIbCKUE ICHCTBHUS:

BJaJIeTh Hay4YHOM TEPMHHOJIOTHEH, KIIIOUEBBIMH MOHATHAMU U METOAaMU (PU3NYECKOU
HayKH;

BJIaJIeTh HaBBIKAMU y4€OHO-HCCIIEI0BATENILCKON M MPOEKTHOM NIEATENBHOCTH B 00JacTh
¢u3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS
3a7a4 (U3NYECKOTO COJIEPKaHUs, TPUMEHEHUIO Pa3IMYHBIX METO/I0B TTO3HAHUS;

BJIa/IETh BUJAMU JI€ATEIBHOCTU MO TOJYYEHHIO HOBOIO 3HAHMS, €r0 MHTEPIPETALNH,
npeoOpa3oBaHUI0O M TPUMEHEHHIO B Pa3jIMYHBIX YYEOHBIX CHUTyallUsX, B TOM YHCIE TNPHU
CO3/1aHUU YUEOHBIX MPOEKTOB B 001aCTH (PU3UKH;
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BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBA3M M aKTYyaJU3UpOBaTh 3a]ady, BbIIBUIATbH
TUIOTE3y €€ pEeILIEHUs, HAXOAUTh apryMEHThl Jid J0Ka3aTelbCTBA CBOUX YTBEPKICHHIA,
3a/1aBaTh apaMeTpbl U KPUTEPUU PEILIECHNUS;

aHAJIM3UPOBATh TMOJYYEHHBIE B XOJ€ PpELICHHs 3a/Jauyd pe3yJbTaTbl, KPUTUYECKHU
OLIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIC 3aJ]aud B 00pa30BATENbHOMN NEATEIHHOCTH, B
TOM YHKCJIe PU U3YUCHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIBIT; YMETh
MEPEHOCUTH 3HAHUA M0 PU3UKE B MPAKTUUYECKYIO 00JIACTh KU3HEAESATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 Pa3HBIX MPEIMETHBIX 001acTE!; BHIIBUTATh

HOBBIE UJIEH, NTPEJIaraTh OPUTMHAIIBHBIE TOAXOAbl U PELIEHUS; CTABUTh

poOJIeMBl U 337]a4, JOMYCKAIOIKE albTEPHATUBHBIE PELICHUS.

Pa6ota ¢ uadopmarmeii:

BJIAJICTh HABBIKAMU TIOJTyYEHUS HHPOPMAITUU PU3NIECKOTO COACPKAHUSI U3 UCTOYHUKOB
pPa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIATh TIOWCK, aHAJW3, CHCTEMATH3AIHWi0 |
WHTEPIPETAINI0 HHHOPMAIINH PA3TUIHBIX BUAOB U (HOPM MPEACTABICHHUS,

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAITUH;

WCIIOJIB30BAaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pPEIICHHH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OpPTaHU3AIMOHHBIX 3a/Jad C COOJIIOJICHUEM
TpeOOBaHMI IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeH s, TPaBOBbIX
Y 3TUYECKUX HOPM, HOPM UH(POPMAIIMOHHON OE€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJACPKAHUS B pPa3IMYHBIX Qopmarax C Y4ETOM
Ha3HaueHusi uHOpMaMK ¥ IIEJIEBOM  ay[IUTOPUM, BBIOMpAs ONTUMAIbHYIO GopMy
MPEJICTABIICHUS U BU3YATH3AIUH.

KoMMyHuKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eCTBUSA:

OCYIIECTBJIATH OOIIEHNE HA YpOKaX (PU3UKU U BO BHE-YPOUHOH JEATEIbHOCTH;
pacrno3HaBaTh NPEINOCHIIKA KOHMIUKTHBIX CUTYallMi U cMATYaTh KOHQJIUKTBI; pa3BEPHYTO U
JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUs C UCIIOJIb30BaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON ¥ UHIMBUIyaIbHON pabOThI;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JCHCTBHI ¢ yUETOM OOLIMX HHTEPECOB, U
BO3MOXXHOCTEN Ka)KJOT'0 YICHA KOJUICKTUBA;

IIPUHUMATh L€ COBMECTHOM JEATEIIBHOCTH, OPraHU30BBIBaTH U KOOPAMHHUPOBATH
JNEUCTBUS 1O €€ NOCTHKECHMIO: COCTaBIIATH IUIAH JIEUCTBUM, PACHpPENENTh POJIA C YYETOM
MHEHHH YY9aCTHHKOB, 00CYXJaTh Pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KA4€CTBO CBOETO BKJIA/Ia M KAKJIOTO YYaCTHUKA KOMAH bl B OOILIUIl pe3ynbTaT
M0 pa3pabOTaHHBIM KPUTEPUSIM;
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npeajiaraTb HOBbIC NPOCKTHI, OLCHUBATL UACH C MO3WIIMHU HOBU3HBI, OPUTHMHAJIBHOCTH,
HpaKTquCKOﬁ 3HAaYUMOCTH,

OCYIICCTBJIATL ITO3UTHBHOC CTPATCIHMYCCKOC IIOBCIACHHUC B PAa3JIMYHBIX CUTyallUAgX,
MMPOABJIATH TBOPUCCTBO U BOO6pa)KeHI/Ie, OBITH WHHUITUATUBHBIM.

PeryasiTuBHBIC YHUBepCAJbHbIC Y4eOHbIe AeliCTBHUSA
Camoopranu3zanusi:

CaMOCTOSATEIBHO OCYILECTBIIATh [MO3HABATENIbHYIO JESITEIBHOCTh B 00JacTH (DU3MKHU U
aCTPOHOMMUHM, BBISBIIATH IPOOJIEMBI, CTABUTH U (OPMYIUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSATEIBHO COCTABIIATh IUIaH PEIICHHs paCUETHBIX U KAUECTBEHHBIX 33]1a4, IUIaH
BBINIOJIHEHUS IPAKTUYECKOU pabOThI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH W MPEANOYTEHH; TaBaTh OLEHKY HOBBIM CUTYAIUSIM;

pacImpsATh paMKU y4eOHOTO MPEeAMETAa Ha OCHOBE JIMYHBIX NMPEANOYTEHU; 1eTaTh
OCO3HaHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO OJPYIULIMH B 00gacTu (HU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00Pa30BaTEeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHATIBHBIM UHTEIUICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTh, OLICHUBAThH
COOTBETCTBHUE PE3YJHTATOB 1IEJISAM;

BJIAJCTh HaBbIKAMHU II03HABATENIbHOM pPEQPIEKCUM KAaK OCO3HAHUS COBEPIIAEMBIX
JNENCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

UCIOJIB30BaTh MPUEMBI peIeKCHH I OLICHKH CUTYalluH, BHIOOpPAa BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U ApIYMEHTHI IPYTUX MPU aHAJIN3€E PE3yIbTaTOB JIEATEIbHOCTH;

MPUHUMATh ce0sl, TOHMUMasi CBOM HEJJOCTATKU M IOCTOMHCTBA; IPUHUMATh MOTUBBI U

apryMeHThl APYTUX IPU aHAIU3E PE3yIbTaTOB EATEIbHOCTH; IPU3HABATh CBOE IIPABO U

MPaBoO APYrUX HA OIMIHUOKH.

B mpouecce HOCTHXXKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOrpPaMMBbl MO (U3MKE
JUIsL  YpOBHSL cpeaHero oOmero o0pa3oBaHus Yy OOy4aromMXCs COBEPIICHCTBYETCS
IMOYUOHANILHBLL UHMELIeKm, TIPEANoNaraniuii chOpMUPOBAHHOCTD:

CaMOCO3HaHHUS, BKJIOYAIOLIETO CIOCOOHOCTh MOHMMAThb CBOE  HAMOILMOHAIBHOE
COCTOSIHUE, BHUJETh HANpaBIICHUS pPa3BUTHUSI COOCTBEHHON 3MOLMOHANBHON cdephl, OBbITH
YBEpEHHBIM B cele;

caMOperyJaupoBaHus, BKJIFOYAIOILIETO CaMOKOHTpOIIb, yYMEHHE IPUHUMATb
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIIOCOOHOCTH aJANTUPOBATHCS K SMOIMOHAJIBHBIM
M3MEHEHUSIM U MPOSIBIISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
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BHYTPCHHEH MOTHMBALMM, BKIIIOYAIOLIEH CTPEMIICHUE K JIOCTMIKEHHUIO LIEJIU U YCIEXY,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHHUE JE€UCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHMMATh 3MOIIMOHAJIBHOE COCTOSHHUE APYTHX,
YUUTBIBaTh €0 MPHU OCYIIECTBIEHUM OOILIEHUS, CIOCOOHOCTb K COYYBCTBHIO U
COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOILIEHUS C APYTUMHU
JIOABMH, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTb KOH(IUKTHI.

[NPEAMETHBIE PE3VYJIbTATBI

K xonumy obywenus B 10 kiacce mpeaMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE
JOJKHBI OTpakaTh COPMUPOBAHHOCTh Y O0YUYAIOLIUXCS YMEHUI:

INOHUMaTh poJib (U3UKK B SKOHOMHMYECKOHM, TEXHOJIOTMYECKOM, HKOJIOTUYECKOH,
COLIMATIBHOM M ATHYECKOW cdepax IesATENbHOCTH YENOBEKa, POJIb M MECTO (PU3UKH B
COBPEMEHHOM HAy4YHOW KapTUHE MHpa, 3HAYCHHE OIHCATEIIBHOW, CHCTEMAaTU3HPYIOLIEH,
OOBSICHUTENIBHOM W MPOTHOCTUYECKOM (QyHKUMN (U3MUECKOW TEOpUM - MEXaHUKH,
MOJIEKYJISIPHOH (PU3MKM W TEPMOJMHAMUKH, POJb (pu3Mueckoil Teopud B (HOPMHUPOBAHUHU
npecTaBiIeHui 0 pU3NUECKON KapTUHE MUDA;

pa3nuyaTh yCIOBUS NPUMEHUMOCTUA MojeNel (U3NYECKUX Tell U MPOLECCOB (SBIECHUN):
UMHepLuanbHas CcHCTeMa OTcu€ra, aOCOJIOTHO TBEPAOE Tello, MaTepuanbHas TOYKa,
PaBHOYCKOpPEHHOE JIBIKEHHE, CBOOOJHOE TMajeHue, aOCONMIOTHO ympyras naedopmanus,
abCOJIIOTHO yNpyroe U abCOJIIOTHO HEYNPYroe CTOJKHOBEHHS, MOJEIM ras3a, XUIKOCTU U
TBEPAOro (KpUCTAITIMYECKOr0) TENA, WUACANBHBIA Tra3, TOYEYHBIH 3apsja, OIHOPOIHOE
IIEKTPUYECKOE T10JIE;

pa3nuyaTth YCioBUs (TpaHMIBI, OO0JIACTH) TNPUMEHUMMOCTH (PU3MUECKHUX 3aKOHOB,
NMOHUMAaTh  BceoOLMH  XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OIPAaHUYEHHOCTH
WCIIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHATH MEXAHUUYECKUE MPOIIECCHl U SBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOXKEHHUSI U 3aKOHBl MEXaHMKU (OTHOCUTEIBHOCTh MEXAHHYECKOTO JBHKEHHUS, (HOPMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JBWXKEHHS, NpeoOpa3zoBaHus lamwies Ajis CKOPOCTH U
nepeMeneHus1, 3aKkoHbl Hpl0TOHA, IPUHIMIT OTHOCUTENBHOCTH ['anuiies, 3akOH BCEMHPHOIO
TATOTEHMSI, 3aKOHBI COXPAaHEHHS UMITYJIbCa U MEXaHUUYECKOM SHEPTUH, CBSI3b PaObOTHI CUIIBI C
U3MEHEHHEM MEXAHMYECKOW 3HEpPIruM, YCJIOBHUS paBHOBECUs TBEPIOIrO Tena), NPHU 3ITOM
UCIIOJIb30BAaTh MAaTEMAaTHUECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBMSI MPUMEHHUMOCTH
(du3nUecKnX 3aKOHOB: MpeoOpazoBaHuil [ amwmies, BTOPOTO W TPEThero 3aKoHOB HbIOTOHA,
3aKOHOB COXPAHEHUS UMITYJIbCA U MEXAaHUUYECKON SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHaAM3UPOBAaTh M OOBSACHATH TEIUIOBBIC MPOLECCHl M SBICHUS, WCHOIb3Ys OCHOBHBIC
nonoxxennst MKT u 3axkoHbl MOJIEKYJISIpHONH (U3UKKM M TEPMOJAMHAMHKHU (CBSI3b JaBICHUS
WICAIbHOTO Ta3a €O CpeAHed KHHETUYECKOM JHEpPrueil TEemIoBOrO JABWXKEHUA W
KOHIIEHTPALIUEW €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN KHHETUUECKOU
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SHEpPrue TEIIOBOrO [JBMKEHHMS €ro 4YacTHUl], CBsS3b JaBJICHUS HJE€AJbHOIO rasa ¢
KOHIIGHTpallUe MOJIEKYJl W €ro TeMmIepaTypol, ypaBHeHue MeHneneeBa-Knaneiipona,
MIEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUs HHEPTUU B TEIUIOBBIX Mpolleccax), MpH
9TOM  HCIIOJIB30BAaThb MAaTEMAaTHYECKOE  BBIPA)KCHUE  3aKOHOB, YKa3bplBaTb  YCJIOBUS
IIPUMEHUMOCTH ypaBHEeHHs MenaeneeBa-Kianepona;

aHAJIM3UPOBATH U OOBACHSITH JIEKTPUUECKUE SBJICHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS
U 3aKOHBI 3JIEKTPOJUHAMUKU (3aKOH COXPAaHEHMs 3JEKTPUYECKOro 3apsna, 3akoH Kyiona,
MTOTEHIUAJIBHOCTD 3JIEKTPOCTATUYECKOrO I0Js, IPUHLIMI CYNEPHO3ULHHA DIIEKTPUYECKUX
IIOJIEH, TIPY 3TOM YyKa3bIBas yCJIOBMS NPUMEHUMOCTH 3aKkoHa KyioHa, a Taxke IpakTHYEeCKU
BAJKHBIE COOTHOIIEHHMS: 3aKOHbI OMa JJid ydacTKa LENU U ISl 3aMKHYTOM 3JIEKTPUYECKOMN
uenu, 3akoH Jxoyns-Jlenna, npasuina Kupxroda, 3akonsr @apajes Aiis 2JIeKTpon3a);

OMKCHIBATh (PU3MYECKHE TPOIECCHl U SIBICHUS, UCIOIB3Yys BEIUYHMHBI: TEepeMelieHue,
CKOPOCTb, YCKOPEHHE, UMIIYJIbC Te€Ja W CHUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbl, JaBJICHUE,
MOTEHIIMANIbHASL DHEPrusi, KUHETHYeCcKas SHEprusi, MexaHudeckas JHeprus, pabora CHIIBI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, CUJIA TSHKECTH, CUJIa YIIPYTOCTH, CHIIA TPEHUS, MOLIHOCTb,
SHEprusi B3aUMOJEHCTBUA Tena C 3eMiI€l BOMM3M €€ TOBEPXHOCTH, DHEPIHsl YHIpyroi
nedopMalliid MPYKUHBI, KOJUYECTBO TEIUIOTHI, a0COJIIOTHAsI TemIeparypa Tena, padbora B
TEPMOJMHAMUKE, BHYTPEHHSSI SHEPrUsl UJI€aTbHOTO OJHOATOMHOTO ra3a, paboTa MaealbHOTO
raza, OTHOCUTEIbHas BJIaXHOCTh Bo3nyxa, KIIJ waeanbHOro TEMIOBOrO JABUTATENIS;
JNEKTPUYECKOE II0JI€, HANPSDKEHHOCTh AJIEKTPUYECKOrO II0JSA, HAINpPsHKEHHOCTH  ITOJIA
TOYEYHOI'0 3apsifa WIM 3apsDKEHHOTO IIapa B BaKyyMe€ M B JUIJIEKTPUKE, ITOTEHLIHAI
ANEKTPOCTATUYECKOTO MO, Pa3HOCTh MOTEHIMAJIOB, AJIEKTPOABHXKYIAs CHIIA, CHUJIA TOKa,
HalpsDKEHWE, MOIIHOCTh TOKA, dJEKTpUueckass €MKOCTh IIJIOCKOTO  KOHJEHCaTopa,
CONPOTUBIICHUE Yy4yacTKa LENHU C IIOCJIEAOBATEeNIbHBIM M MapajuieIbHbIM COEIMHEHUEM
PE3UCTOPOB, FHEPTU DIEKTPUUECKOTO T10JI1 KOHAEHCATOPa;

O00BSCHATH OCOOCHHOCTH MPOTEKaHUs (U3MUECKHUX SBICHUN: MEXaHUUYECKOE JBUKEHUE,
TEIUIOBOE JBM)KEHHE YaCTHUI] BEIEeCTBAa, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBHKEHUE,
muddy3us, ucHapeHue, KUMEHUWE U KOHJIEHcalus, IUIaBieHWe M KpUCTaId3alus,
HaIIpaBJICHHOCTh TEIUIONEPENauM, AIEKTPU3ALMSA TeEJl, SKBUIIOTCHIHAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOHUKA,

MPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BETUYHHBI OT APYTOoM C
WCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUMN, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH
pE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BHUJE TpapUKOB C Y4ETOM
a0COIOTHBIX TIOTPEIIHOCTEH U3MEPEHHUIA, JIENIaTh BEIBOIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

NPOBOANTH KOCBEHHBIC U3MEpPEHUs (U3MUECKUX BEJIWYMH, TPU OTOM BBIOWpATH
ONTUMATLHBI METOJI M3MEPEHUs, OIICHUBATh A0COIMIOTHBIE U OTHOCHUTENIbHBIC TOTPEITHOCTH

MMPsAMBIX 1 KOCBCHHBIX HSMCPCHHﬁ;
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IIPOBOJIUTH ONBITHI IO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: IJIAHUPOBATh IKCIIEPUMEHT,
coOuparh JKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHaJU3UPOBATh IMOJIYYCHHbIE PE3YNIbTaThl U
JieNaTh BBIBOJ O CTATyCE MPEJI0KEHHOMN TUIIOTE3b;

coOnrofaTh MpaBuiia 0€30MacHOTO TPyAa MpU MPOBEICHUU HCCIEAOBAHUNW B paMKax
y4eOHOTO DHKCIEPUMEHTa, NpPaKTUKymMa U Y4eOHO-HCCIIEOBATENbCKOM U  MPOEKTHOU
JICSITEIIBHOCTH C  HWCIIOJIb30BAaHHEM  HM3MEPUTEIBHBIX  YCTPOMCTB U J1a0OpaTOpHOrO
000pyTI0BaHMUS;

pemath pacyETHbBIE 3a/1a4¥ C SIBHO 33JIaHHOM U HESBHO 3a/1aHHON (U3HUECKON MOJEIbIO:
Ha OCHOBAaHMU aHAaJM3a YCJIOBUA OOOCHOBBIBATH BHIOOP (PU3MYECKON MOJIEIH, OTBEYaloUIei
TpeOOBaHUSAM 3a/1ayd, NPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJaThl
¢bu3MUecKUX TEOpUil MNpU UCHOIB30BAHUM MaTEMaTHYECKUX METOJOB pEIIeHUs 3ajad,
MPOBOJIUTH PACUYEThl Ha OCHOBAaHUM HUMEIOIIMXCS JAHHBIX, AHAIU3UPOBATH PE3YJIbTATHl U
KOPPEKTUPOBATH METOIbI PELICHUS ¢ YIETOM MOTYUCHHBIX PE3YJIHTaTOB;

peraTh Ka4yeCTBEHHbIC 3aJlauu, TPEOYyIONIue MPUMEHEHUsI 3HAaHUM W3 Pa3HbIX Pa3liesioB
Kypca GU3MKH, a TaK)Ke WHTETpallMK 3HAHWUW U3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIa: BBICTPaUBaTh JIOTUYECKYIO I[ETIOYKY PACCY)KICHHM C OMOPOM HA M3YUYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTU U (PU3NUECKUE SIBIICHUS,

WCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS JJII OOBSICHEHUS OCHOBHBIX MPHUHIIUIOB PabOTHI
WU3MEPUTEIIBHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MTPOIIECCOB;

MIPUBOJUTH MIPUMEPHI BKIIAJAa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MPOIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTUE TEXHUKHU U TEXHOJIOTHUIA;

aHAJTM3UPOBATH U OLEHUBATH MOCJIEICTBUS OBITOBOW U MPOU3BOJICTBEHHOM JACSITEIHLHOCTH
YeJIOBEKa, CBSI3aHHOMN ¢ (PU3UYECKUMHU MPOIIECCaMU, C MO3UIUN IKOJIOTUUECKOM 0€30MacHOCTH,
MpEeACTaBICHUN O PallMOHAIBHOM MPUPOJIONOIB30BAHUH, a TAKKE PA3yMHOM HCIOJIb30BAaHUU
JTOCTHKEHUIN HAYKH U TEXHOJOTUH /ISl JAIbHEHUINErO Pa3BUTHS YEIOBEYECKOTO OOIIeCTBa;

MPUMEHSTh Pa3IMuHbIe CIIOCOOBI paboThl ¢ MHpOopMalend (PU3NIECKOro CONEPKAHUS C
WCIIOJIb30BAHMEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHA, MPU 3TOM HCIIOIH30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUU MJIA TOHMCKA, MEepPepadOTKU W TPEAbIBICHUS
y4eOHOM U HAyYHO-TIONMYJSAPHOW HWHMOpPMAIMK, CTPYKTYPHPOBAHUS U HMHTEPIPETALUU
uHpOpMAIINK, TOTYYEHHOW U3 pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH AHATU3UPOBATH
MoJiydaeMyro MH(OpPMAIMI0 U OIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE HMMEIOIIUXCS
3HAHMI, TaK U HA OCHOBE aHAJIM3a UCTOYHNKA WH(POPMAIIUU;

MpOSIBISATh ~ OPraHU3AllMOHHBIE W  TO3HABATENIbHbIE YMEHHUS CaMOCTOSITEIILHOTO
NpUOOPETeHNUsT HOBBIX 3HAHWW B TMPOIECCE BBHINIOJHEHUS TPOCKTHBIX H y4eOHO -
HCCIIeIOBATENBCKUX PAdOT;

paboTath B TPYIEe C HCIOJHEHWEM pa3JIMYHBIX COLMAIBHBIX POJEH, TIaHUPOBATh
paboTy TPYIIbI, pAIIMOHAIEHO PAaCIPEICIATh IeITeIIbHOCTh B HECTAHIAPTHBIX
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CUTyalUsAX, aJCKBAaTHO OLICHMBAaTh BKJAJ KaXXJOr0 M3 YYAaCTHUKOB [pPYIIIbI B pEIICHHUE
paccMaTpuBaeMoil mpoOIeMsl;

NpOSABJIATh  MOTHMBALMIO K  Oyaymed NpopecCHOHaIbHOM  AESTENIbHOCTH IO
CHEIUATBHOCTAM (PU3UKO-TEXHUUECKOTO TPO(UIIS.

K konmy obydyenuss B 11 kiacce mpeameTHbIe pe3yiabTaThl Ha YIIIyOJIEHHOM YpPOBHE
JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCSI YMEHUM:

MOHUMATH POJIb (PU3UKU B SKOHOMHUYECKOU, TEXHOJIOTUYECKOM, COIUANTBHON U ATHUECKON
cdepax AESITEIbHOCTH YeJIOBEKa, pOJib U MECTO (PU3UKHU B COBPEMEHHOW HAy4yHON KapTHHE
MHpa, pOJib ACTPOHOMHUHU B IMPAKTHUUECKOW NEATEIIbHOCTU YEJIOBEKAa M JajbHEWIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUM, 3HAUYEHUE OMUCATEIHHON, CUCTEMATU3UPYIOIIEH, 00BICHUTEIHHONU U
MPOTHOCTUYECKOU (PYHKIMNA (PU3NUECKON TEOPUU - IIEKTPOJAUHAMUKH, CIEIUATBLHON TEOpUH
OTHOCHUTEJIbHOCTH, KBAaHTOBOW (DM3HKH, poJib (U3HYECKOW Teopun B (POPMUPOBAHUU
NpeacTaBIeHUuN 0 (U3NUECKOW KapTHHE MHUpPa, MECTO (PU3NYECKON KapTHUHBI MUpa B OO0IIEM
POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJIE;

pa3nuyaTh yCcJIOBUS MPUMEHUMOCTU MOjeNel (U3NYECKUX Tell U MPOLECCOB (SBIECHUN):
OJTHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MAarHUTHOE IMOJIsI, TAPMOHUYECKHE KOJeOaHMUs,
MaTeMaTHYEeCKUN MAasSTHUK, WJICAIbHBIA TMPYXKUHHBIA MAasSTHUK, TapPMOHHYECKHWE BOJIHBI,
WJealbHBbIN KOJeOATeNbHBIM KOHTYp, TOHKas JIMH3a, MOJEJIEW aTroMa, aTOMHOTO flpa H
KBAaHTOBOM MOJICIIM CBETA;

paznuuaTh ycloBUsA (TpaHUIBI, 00JIaCTH) NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB,
MOHMMATh BCEOOIMII  xapakTep (PyHIaMEHTAIBHBIX 3aKOHOB M  OTPAHUYEHHOCTH
MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSACHATH AJICKTPOMATHUTHBIE TPOIECCHl U SBIICHUS, HUCIOIB3YS
OCHOBHBIE  MOJIO)KEHUSI W  3aKOHbl  DJIEKTPOJMHAMHKHA U  CIEHHUAIbHOM  TEOpUu
OTHOCUTENIBHOCTHU (3aKOH COXPaHEHUs 3JIEKTPUUECKOTO 3apsiia, cuiia Amiepa, cuia JlopeHua,
3aKOH DJIEKTPOMAarHUTHOW WHAYKUUH, mpaBuiio Jlenua, cBsa3p OJIC camouHAyKIuu B
AJIEMEHTE DJJIEKTPUYECKOW IEeNu CO CKOPOCThIO M3MEHEHHUS CHJIbI TOKAa, MOCTYJaThl
CHELHaIbHON TEOPUH OTHOCUTEIBHOCTH DUHILTEHHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIONB3YS MOJIOKEHUS
KBaHTOBOH (hu3uku (ypaBHeHUE DiHIITEHHA U1t GoTodPdeKTa, MEePBhI U BTOPOU MOCTYIATHI
bopa, mpuHmun cootHomeHus HeompenenéHHocTe ['eit3enOepra, 3aKOHBI COXpaHEHHS
3apsIOBOTO M MAacCOBOI'O YHUCEN W SHEPTUU B SIEPHBIX PEAKUUsX, 3aKOH PaJMOAKTUBHOTO
pacnana);

ONMHCHIBATh (PUBUUYECKUE TPOIECCHI U SIBJICHHS, UCTIONB3Ysl BEIMUYMHBI: HAMPSKEHHOCTD
ANEKTPUYECKOTO TIOJS, TOTEHLHUANT 3JIEKTPOCTaTUYECKOTO TMOJs, Pa3sHOCTh MOTEHIIMAJIOB,
ANEKTPOJABIKYINAS CUJIA, MHAYKIMS MarHUTHOTO TOJIsl, MAaTHUTHBIA TIOTOK, cujia AmMIiepa,
WHIYKTUBHOCTh, JJCKTPOABMXKYINAS CHJIAa CAMOWHIYKIIMM, HHEPTHS MAarHUTHOTO TOJs
MIPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIbC, TIOJIHASI DHEPTHUS, YHEPTHI TTIOKOSI CBOOOTHOM
YACTHIIBI, SHEPTHsI K UMITYJIhC (JOTOHA, MACCOBOE YUCIIO U 3apsi SApa, JHEPTHS CBS3H SJIpa;
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OOBSICHATh OCOOCHHOCTH TIPOTEKAHUS (DU3UYECKUX SBICHUH: DJICKTPOMArHUTHAS
WHIYKIIS, CAMOUHYKITUS, PE30HAHC, HHTEPDEPECHIIHSI BOJH, AUPPAKIUS, JUCTICPCHUS, TTOJTHOE
BHYTpEHHEE oTpaxkeHue, (ortoanektpuueckuii 3¢dext (porosrddekr), anpdpa - u Oeta-
pacmaabl saep, TaMMa-u3IydeHue sep, GU3NYecKue MPUHIUIBI CIIEKTPAIBHOTO aHaan3a U
paboThI Na3epa;

OTIPE/ICNIATh HAIPaBJICHUEC HWHIYKIIMA MArHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl Jlopenna;

CTPOUTh HW300pa)KeHHe, COo3JaBaeMoe IUIOCKUM 3€pKajoM, TOHKOW JHH30M, W
PacCUUTHIBAThH €TI0 XapaKTEPUCTHKU;

IPUMEHSTh OCHOBOIIOJIAralONINe ACTPOHOMHUYECKHE MOHSATHUS, TEOPUU M 3aKOHBI JIs
aHaiM3a M OOBSICHEHMs (PU3MUECKHX TMPOIECCOB, MPOUCXOASIIUX B 3BE37aX, B 3BE3IHBIX
CHUCTeMaX, B MEXTallaKTUUeCKOW cpejie; IBWKEHUsT HEOECHBIX Tell, SBOIIONUU 3BE3N H
BcenenHnolii;

MPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIWYMH C HCIOJIb30BAaHUEM
NOPSIMBIX HM3MEPEHHM, MPH STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThHI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH B BUJE TPa(UKOB ¢ y4éTOM aOCONFOTHBIX
MOTPENIHOCTEN U3MEPEHUH, IeaTh BHIBOBI IO pe3yIbTaTaM UCCIEA0BAHMUS;

MPOBOJUTH KOCBEHHBbIE U3MEpPEHUs (U3NYECKUX BEJIUYUH, IPU DITOM BBIOUPATH
ONTUMAJILHBI METOJI U3MEPEHUS, OICHUBATh aOCOIOTHBIC M OTHOCHUTEIBHBIC TIOTPEITHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI;

MIPOBOJUTH OMBITHI TI0 TIPOBEPKE MPEUIOKEHHON THIIOTE3bI: TUIAHUPOBATh IKCIICPUMEHT,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIW3UPOBATh IOJYYCHHBIC pE3yJIbTaThl H
JIeJIaTh BBIBOJI O CTATyCE MPEIJIOKEHHOW TUTIOTE3bI,

OIMMCHIBATH METOJIbI MMOJYUYEHUSI HAyYHBIX ACTPOHOMHYCCKUX 3HAHHI, COOJIIOIaTh
npaBuiIa 0€30MaCHOTO TPY/Ia IIPH MPOBEACHUH HCCIICAOBAHUIA B paMKax y4eOHOTO
IKCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIICI0BATEIBCKON M MPOCKTHOM JIEATEIHHOCTH C
WCIOJIb30BAHMEM H3MEPHUTEILHBIX YCTPOMCTB U JTA0OPATOPHOTO 00OPYI0OBAHNUS,

peniath pacyETHBIC 3a/1a4M C SBHO 33JIaHHON W HESBHO 3aJIaHHOM (M3MUECKON MOJICIBIO:
Ha OCHOBAaHWHW aHAJM3a YCJIOBHS BRIOMPATh (PU3NYECKUE MOJECIH, OTBEUAIOIINE TPEOOBAHUSAM
3aJ1a4¥, IPUMCHSATHh ()OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI (DU3UUECKUX TCOPHIM
MPU UCMOJIb30BAHUHM MAaTEMaTHYECKMX METOJIOB PEIICHHs 3a]ady, MPOBOAWTH PAcUEThl Ha
OCHOBAaHWU WMEIOIUXCS JIaHHBIX, AHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METObI
pElIeHns ¢ Y4€TOM MOTYyUYEHHBIX PE3yJIbTATOB;

peniaTh KauyeCcTBEHHBIC 3aJa4d, TPEOYyIIue NMPUMEHECHUS 3HAaHWW W3 Pa3HBIX Pa3/IeiioB
Kypca (pu3MKH, a TakKke MHTETpalii 3HAHWN U3 IPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[IUKJIA: BBICTPAMBATh JIOTHYECKYIO IEMOYKY PACCYKIEHUU C OIMOPOW HAa M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BAaTh TEOPETUUYCCKUE 3HAHUS NJISi OOBSICHEHUS OCHOBHBIX MPUHITUTIOB PAOOTHI
WU3MEPUTENBHBIX MPUOOPOB, TEXHUUCCKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
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IPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHUH;

aHAJIM3UPOBATH U OLICHUBATH MOCJEACTBHS OBITOBON M MPOU3BOJICTBEHHOM JESTEIbHOCTH
YeJlI0BeKa, CBA3aHHOU ¢ (PU3MUECKUMHU MPOIIECCaMu, C TO3UIUI IKOJIOTHUECKON Oe301MacHOCTH,
MpEeACTaBICHUN O PallMOHAIBHOM MPUPOIONOIb30BAHUH, a TAKXKE PAa3yMHOM HCIOJIb30BAHUU
JOCTH>KEHUIN HAYKW U TEXHOJIOTHM JIJisl JadbHENIIEro pa3BUTHS YEJI0BEYECKOr0 00IIECTBA;

MIPUMEHATh Pa3Iu4HbIe CIOCOOBI paboThl ¢ uHpopMaIreit PU3NIECKOro coaep>KaHus ¢
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX TEXHOJIOTHM, MPU 3TOM HCIOJIH30BAThH
COBpeMeHHbIe MH(GOPMAIMOHHBIE TEXHOJIOTUU JIS MOWCKA, MEepepadOTKU U MNPEIbABICHUS
y4eOHOW W HaAy4HO-TOMYJISIpHOW HWH(OpMalUK, CTPYKTYPUPOBAHHS UM HHTEPIPETALUU
uHbOpMALIUM, TOTYYEHHOM U3 pa3IUYHBIX HCTOYHUKOB, KPUTUYECKH AHAIU3UPOBATH
MoJiyyaeMyro HH(OpMAIUIO U OIICHMBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS
3HAHM, TaK ¥ HAa OCHOBE aHAJIM3a UCTOYHUKA WH(OpMAIIHH;

MPOSBIIATh OPTaHU3AIMOHHBIE W  TO3HABATENbHBIE YMEHHSI CaMOCTOSTEIBHOTO
NpUOOpETeHNUsT HOBBIX 3HAHUH B TMPOIECCE BBHIMOJHEHUS TMPOEKTHBIX M y4eOHO -
HCCIIeI0BATENbCKUX paboT;

paboTath B TPYIIE C HCIOJHEHWEM pa3JIMYHBIX COLMAIBHBIX POJEH, IIaHUPOBATh
paboTy TPyMIbl, palMOHATBHO PACHpPEAeNATh NEATCIbHOCTh B HECTAaHJAPTHBIX CHUTYyAIlUsX,
aJIcKBaTHO OIIEHUBATh BKJIAJl KaXKJIOTO M3 YYaCTHUKOB TPYMIbI B PEIICHHUE pacCMaTpUBaeMOM
poOJIeMBbL;

MpOSABIATh  MOTHUBALMIO K  Oyaymed npopecCHOHaIbHOM — AESTeNIbHOCTH IO
CHEIUAIBHOCTSM (PU3HKO-TEXHUYECKOTO MPOUIISL.
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