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[Iporpamma mo ¢wu3mke Ha ypoBHE cpenHero ooOmiero obpasoBaHus pa3paboTaHa Ha
OCHOBE IIOJIOXKEHUM M TpebOoBaHMM K pe3ylbTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTelbHOI
nporpamMmel, mpeacraBieHHBIXx B GI'OC COO, a Takke ¢ ydérom denepaibHOl paboueit
nporpamMMbel BoctuTanuss W Konnenmuu mnpenomaBaHus ydeOHOro mnpenmera «Pu3mka» B
oOpa3oBaTelnbHBIX oOpraHusanusax Poccuiickoit @enepanuu, peaU3yIOINIUX  OCHOBHBIC
00pa3oBaTeIbHBIE IPOTPAMMBIL.

IlporpaMmma mno (¢u3uMKe omnpeneynsieT o00s3aTeNbHOE IPEIMETHOE COJAEpKaHue,
YCTaHaBIIMBaeT PEKOMEHIYyEeMYIO IIOCIEIOBATEIbHOCTh HM3YyYECHHSI TEM M Pa3fesioB y4eOHOTO
npeaMeTa C y4€TOM MEXIPEOMETHBIX W BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTHKH Yy4eOHOTro
Mporecca, BO3PACTHBIX OCOOCHHOCTEW oOyyarommxcs. Ilporpamma 10  ¢u3uke Jaér
MpeACTaBICHUE O LIENAX, CONEpKaHUMU, oOIIel cTpaTernu OOydeHMs, BOCIUTaHUS U Pa3BUTH
00yJaromuxcs cpecTBaMu yueOHoro npenMmera « PU3ukay» Ha yriryOJIEHHOM YpPOBHE.

N3ydenne kypca ¢GU3MKH YIIyOJEHHOTO YPOBHS MO3BOJSIET pealnu30BaTh 3adadd
podeCCHOHAIBHON OPHMEHTAIH, HAIPaBJIEHO Ha CO3/IaHME YCIIOBHH JUIS TPOSBIICHHUS CBOWX
WHTEIUIEKTyaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOydYaroluMcs, KOTOpbIe
HEOOXOAUMBl JUISI MPOJOJDKEHUsS 00pa3oBaHUsT B  OpraHU3alUsIX INPO(PecCHOHATBHOTO
00pa3oBaHuUs M0 PA3TUIHBIM (PU3UKO-TEXHHUECKUM U WHKEHEPHBIM CHEIIHATbHOCTSIM.

B nporpamme no ¢usuke ONpeeNsioTcs IJIAaHHPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca
¢M3MKM Ha YpOBHE cpeAaHero ooOmero oOpa3oBaHHSA: JHUYHOCTHBIC, MeTaIllpeIMeTHEIE,
npeaMeTHble (Ha yriyOnéHHOM ypoBHe). HaydyHO-MeTO0J0TrHYecKO OCHOBOM Isl pa3padoTKu
TpeOOBaHNH K JIMYHOCTHBIM, METAIpEIMETHBIM M TPEIMETHBIM pe3yibTaTaM OO0YyYaroIInXcs,
OCBOHMBIINX MpOTpaMMy Mo (HU3HKE Ha yPOBHE CpeaHero odmiero o0pa3oBaHus Ha yriiyOiIEHHOM
YPOBHE, SIBIIIETCSI CHCTEMHO-I€ATEIbHOCTHBIN MOAXO0/,.

IIporpamma no ¢pu3MKe BKIIOYACT:

IJIAHUPYEMBIE PE3yJbTAaThl OCBOCHUSI Kypca (PM3UKU Ha YTIyOIEHHOM YpPOBHE, B TOM
YHCIIe IPEAMETHBIE Pe3yIbTaThl 10 F0aM OO0ydEHHS;

cozepxaHue yueOHoro npeaMera «Pu3ukay 1mo rogaM 00ydeHus.

IIporpamma mno ¢u3nke mMMeeT NMPUMEPHBIM XapakTep W MOXXET OBITh HCIIOIb30BaHA
YUUATEISAMHU (PU3UKHU TSI COCTABIICHUS CBOMX Pa0OYHX MPOTPaMM.

IIporpamma 10 ¢u3NKE HE CKOBBIBA€T TBOPYECKYIO WHHUIMATUBY YUUTENEH U
MPEAOCTABIISIET BO3MOXXHOCTH JUISI pEaM3allud Pa3IUYHBIX METOJMYECKHX IOAXOIO0B K
MpernomaBaHnio (pu3MKu Ha yriayOnEéHHOM YpOBHE INpPH YCIOBHH COXpaHEHHs oO0s3aTelbHOI
4acTH COAEprKaHMs Kypca.

®du3nka Kak Hayka o HanboJee 00mNX 3aKOHaX MPHUPOILI, BEICTYIIAsA B Ka4eCTBE y4eOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTEMY 3HAHHMH 00 OKpYXaloIIeM MUpe.
IIkonbHBIH Kypc GHU3HUKH — CHCTEMOOOpasyroHIWH JUIsi EeCTEeCTBEHHO-HAYYHBIX YYeOHBIX
MIPEAMETOB, MTOCKOIBKY (PH3NUECKHE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBICHUH, N3yJaeMbIX
XUMHeEH, Ouosoruei, ¢usnueckoil reorpadueil u actponomueid. Mcnonp3oBaHue M aKTUBHOE
IIpUMEHEeHNE (U3NYECKUX 3HAHWW OIpPEeAeNIMIIO XapaKTep M OypHOE pa3BHUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IIOJIYUYEHMS] HOBBIX
MaTepuajoB C 3aJaHHBIMH CBOWCTBaMHU. l3ydyeHme QU3NKKM BHOCHT OCHOBHOW BKJIAI B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa oOydaromierocs, B (popMupoBaHUE
YMEHHH IPUMEHSITh Hay4YHBIH METOJ] TO3HAHUS PH BBIITOJIHEHUN UMM YIEOHBIX UCCIIEIOBaHUH.

B ocHOBY Kypca ¢hu3MKH Ha YpOBHE CpeJHEro oOiiero oopa3oBaHUs MOJIOXKEH Pl UICH,
KOTOpbIE MOKHO paccMaTpUBaTh KaK MPUHIUIBI €70 MOCTPOCHHUSL.
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Hoen yenocmunocmu. B cooTBETCTBUU C HEU KypC SIBJISIETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COACPKAT MaTepHall U3 BCeX pa3zAesioB (M3MKH, BKIFOUAET KaK BOIPOCH KIIACCHYECKOH, Tak U
COBPEMEHHOU (PH3UKH.

Hoen cenepanuzayuu. B coorBeTcTBHM ¢ Hell Marepuan Kypca (U3NKH OOBeIUHEH
BOKPYT (pu3nueckux Teopwii. BemymmuMm B Kypce siBisieTcs (OpMHpOBaHHE IPEIACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U MOJIE.

Hoea cymanumapuszayuu. E€ peannzanus npeanonaraeT UCIOIb30BaHNE TyMaHUTAPHOTO
noTeHnrnana (Pu3nuecKo HayKu, OCMBICIICHUE CBSI3M Pa3BUTHSA (PU3UKH C Pa3BUTHEM OOIIECTBA,
a TaKk’Ke€ ¢ MEPOBO33PEHYECKUMH, HDABCTBEHHBIMHU 1 9KOJIOTHYECKUMU MTpoOIeMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc (usuku  yriryOn€HHOrO  ypOBHS
MPEeAIoIaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHMYECKHUX M TEXHOJIOTHYECKUX IPUIIOKCHHI
U3YYCHHBIX TEOPUU U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCA Ha YpOBHE OOIIMUX IMpeACTaBISHUHN
Y COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, M TEXHOJIOTHH.

Hoea 3Konozuzayuu peannsyercss IMOCPEICTBOM BBEIEHHS DJIEMEHTOB COJEpIKaHUA,
HOCBSIIEHHBIX 3KOJIOTHYECKHUM MpOoOJeMaM COBPEMEHHOCTH, KOTOPbBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH ¥ TEXHOJIOTHH, a TaKkKe 00CY XICHHS ITPOOJIEM parliOHAIIBHOTO IIPUPOAOIIOIB30BaHUs U
9KOJIOTHYECKON 0€30MacHOCTH.

OcBoeHne cofep KaHusl MPOTpaMMBI 10 GU3HKE JOJDKHO OBITH MOCTPOSHO HA MPHHIIUIAX
CHUCTEMHO-JIEATEIbHOCTHOIO ToAxoaa. s pusuku peanuzanus STUX NPUHIUIIOB 6a3upyeTcs Ha
WCITOJIB30BAHUH CAMOCTOSATENIBHOTO SKCHEPHUMEHTa KaK IOCTOSHHO IeHCTBYIOIIEro ¢akropa
yueOHOoro mporecca. Jusg yrioyOn€éHHOro YpoBHI — DOSTO CHCTEMA CaMOCTOSITEIHLHOTO
YYEHUYECKOTO OKCIepHMEHTa, BKIIOYAIOMIEr0o (POHTAIBHBIE YUYEHHYeCKHEe OIBITHl IIpH
W3y4YeHUN HOBOIO MaTepuaia, JjiabopaTopHble paboTBl M paboThl NpakTukyma. Ilpu sTOoM
BO3MOJKHBI JIBa CIIOCO0a peain3anuu (pU3nyecKkoro nNpakTUkyMma. B mepBom ciydae mpakTHKyM
npoBoautcst 1ub6o B koHre 10 m 11 kmaccos, nmubO mocie MepBOro W BTOPOTO MHOIYroAuii B
KaXKJIOM W3 dTHX KjiaccoB. BTopoi croco® — 3TO MHTEerpamus padoT MpakTUKyMa B CHUCTEMY
mabopaTopHBIX paboT, KOTOPhIE MPOBOJSATCS B Mpollecce U3ydeHUs paszjeina (temsl). [Ipu sTom
1oJl padoTaMH MPAKTUKyMa MIOHUMAETCSI CAaMOCTOSITEIIbHOE HCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BHIa O3 MOMIArOBOH WHCTPYKIIHH.

B nporpamme no ¢u3uKe cUCTeMa YUYEHHYECKOr0 dKCIIEPUMEHTA, JJa00paTOPHBIX padoT U
MpaKTHKyMa MPEeJCTaBIIeHa eINHBIM IepedHeM. BBIOOp TeMaTHKy IJId 3THX BHIOB YYSHHYECKHUX
MPaKTUYECKUX PaboOT OCYyIIECTBISETCS YYacCTHHKaMU 00pa30BaTEIbHOIO IpoLiecca HCXOIsS W3
0COOCHHOCTEH IOYpOYHOTO IUIAHWPOBAaHHWA W OCHAIIeHWs KaOmHeTa ¢usmuku. Ilpm sTom
obecrieunBaeTCA OBJIAJICHHE OOYYarOIMUMUCA YMEHHSAMH INPOBOIUTH IpsSMbIE M KOCBEHHBIC
W3MEpEeHHs, HMCCIICIOBAHNUS 3aBUCHMOCTEH (H3MYECKHX BEIMYMH W TIOCTAaHOBKY OIIBITOB ITO
MIPOBEPKE MPEUTOKEHHBIX THITOTES.

Bosbiioe BHMMaHue yaenseTcsl PelIeHHIO0 pacyETHRIX M Ka4eCTBEHHBIX 3anad. [Ipu sTom
IUI pacd€THBIX 3a7ad NMPHOPUTETOM SIBIIAIOTCS 3a/add C SBHO 3aJlaHHOW M HESIBHO 3aJaHHOM
(bu3nuecKkoil MOJEIBIO, MO3BOISIONINE IPUMEHITh U3YUECHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
M3 OAHOTO pasneria Kypca, Tak W MHTETPUPYs NMPUMEHEHHe 3HAaHWH M3 pasHbIX pasnernoB. s
Ka4eCTBEHHBIX 3aJad IPHOPUTETOM SBISIIOTCS 3aJaHUsA Ha OOBsICHEHHUE/MPEACKa3aHue
MPOTEeKaHNd (PU3NUECKUX SBJICHHUI M IPOIECCOB B OKPY’KAOIIEH >KU3HU, TpeOylomue BbIOOpa
(u3nuecKoit MOJIENN I CUTYyaIluH MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpedoBaHmsiMu PI'OC COO k MarepuagbHO-TEXHHYECKOMY
obecriedeHNI0 y4eObHOro mporecca Kypc (U3UKH yriIyOJIEéHHOTO YpPOBHSI Ha YPOBHE CPEIHErO
obmiero oOpa3oBaHUSl JTOJKEH M3ydaThCsl B YCJIOBHUSX IpEeIMETHOro kabuHera. B kaOunete
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¢u3ukn JO0KHO OBITH HeoOXoauMoe JladopaTopHOoe OOOpYAOBAaHHME JUISI  BBIITOJIHEHUS
yKa3aHHBIX B IIporpamMme 1o (H3MKe YYEHHYECKHX OIBITOB, JJAOOPAaTOPHBIX paboT M pador
MPaKTHKyMa, a TaK)Ke JeMOHCTPAIIMOHHOE 000pyJOBaHHE.

JeMoHcTpanmonHoe oOopynoBanne ¢GOpPMHUPYeTCS B COOTBETCTBUH C MPHHIIUIIOM
MHHHUMAaJILHON JOCTAaTOYHOCTHU U obOecreynBaeT TIOCTAaHOBKY IMEPCYHCIICHHBIX B IIpOoTrpamMMe I10
(pM3UKE KITIOYEBBIX JEMOHCTPALMI JUIsl MCCIEeNOBaHUS H3ydYaeMbIX SIBJICHHI W IPOIECCOB,
SMIUPUIECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX ITPUMECHCHHH.

JlabopaTopHOoe OOOpymoOBaHME IJIsl YYCHHYECKHX IPAKTUUECKUX PadoT opmupyercs: B
BHIE TEMaTHUYECKHX KOMIUICKTOB W OOecIieunBaeTcsi B pacyére OOHOTO KOMIUIEKTa Ha IBYX
oOydaromuxcsi. TemaTHuecKkHe KOMIUIEKTHI JIa0OpaTOPHOTO OOOpYAOBAaHHUS JOJDKHBI OBITh
IIOCTPOSHEI Ha KOMIUIEKCHOM HCIIOJIb30BAHMN aHAJOTOBBIX M HMU(MPOBBIX HNPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ HU(POBHIX Ja00paTOpHii.

OCHOBHBIMH TIEISIMH U3YUYCHUS (DU3UKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

(hopmupoBaHne MHTEpPECA U CTPEMIICHHS 00yJaIOMNXCsl K HAYYHOMY H3YYEHHIO IPHUPOJIEL,
pa3BUTHE UX MHTEJUICKTYAJBHBIX M TBOPUYECKUX CIIOCOOHOCTEI!;

pa3BUTHE OpPEACTaBICHHI O HAyYHOM MeETOJAe MO3HaHusiI © (opMupoBaHUeE
HCCIIEIOBATEIBCKOT'O OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

(popMupoBaHE HAYIHOTO MHPOBO33PEHHS KaK pe3yibTaTa M3YUYCHHUS OCHOB CTPOCHUS
MaTepuy U QPyHIaMEeHTAJIbHBIX 3aKOHOB (DU3HKH;

(popmupoBaHre yMeHUN OOBSCHATH SIBICHHS C WCIOJB30BaHUEM (U3UUCCKUX 3HAHUU U
Hay4HBIX JOKa3aTeJIbCTR;

(opmupoBaHre TpeACTAaBICHUNH O PONH (PUBMKH IS Pa3BUTHUA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUM;

pa3BuUTHE TIpeACTaBICHWH O BO3MOXHBIX cdepax Oyaymeld mnpodeccrHoHaIbHOM
JIeSITEILHOCTH, CBSI3aHHBIX C (DU3MKOM, ITOATOTOBKA K JajbHEHIIEeMy OOYyYEHHIO B 3TOM
HaIlpaBJICHUH.

Hoctmwkenne >TuxX Ieneil obecreunBaeTcs pEIISHHEM CIEAYIOIIMX 3alad B IIpoliecce
HU3y4YeHUs Kypca QHU3NKH Ha YPOBHE CpeHero ooiiero oopa3oBaHUs:

MPUOOPETCHUE CHUCTEMBl 3HAaHUH 00 OOmMUX (QU3MYESCKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHUSIX, BKIIIOYAsI MEXaHUKY, MOJICKYJISIDHYIO (PU3UKY, SJICKTPOAUHAMHKY, KBAHTOBYIO (PU3HKY
M JIEMEHTHI acTPOPU3UKH;

(hopmupoBaHne yMEHHIT IPUMEHATh TEOPETHUECCKHUE 3HAHUS I OOBSICHCHUST (PU3UISCKUX
SIBICHUI B TIPUPOIE U IS IPUHATHA NPAKTHISCKUX PEUICHUH B HOBCETHEBHOW JKU3HU;

OCBOCHHE CIIOCOOOB PEUICHUS Pa3IMYHBIX 33a/1ad C SIBHO 3aJaHHON (PH3NIECKON MOIEIHIO,
3amad, IOAPa3yMEBAIONINX CaMOCTOSTENFHOE CO3JaHne (QU3MYECKON MOMAeNH, aJeKBaTHOU
YCIIOBHSIM 3aJa4H, B TOM YHCJIC 3a/1a9 HH)XEHEPHOTO XapaKTepa;

MMOHMMaHHe (U3NYECKNX OCHOB M NPHUHIUIIOB JEWCTBUS TEXHUYECKHX YCTPOHCTB H
TEXHOJIOTHYECKUX IIPOIECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSATEIBHOIO IUIAaHUPOBAaHUS M TPOBEACHHUS (PU3NYECKHX
SKCIIEpUMEHTOB, aHalli3a W WHTEpIpeTanuu WH(QOpMaIUK, ONpPEeACICHUS HJOCTOBEPHOCTH
MOJIy4E€HHOTO Pe3yiIbTaTa;

CO3/IaHHEe YCIJIOBUM JUIA DPa3BHTHS yMEHWUH IPOEKTHO-HCCIIEOBATEIbCKOW, TBOPUYECKOM
JIeATEeIILHOCTH;

pa3BuTHE HHTEpeca K cdepaM podecCHOHAIBHON NesITeIbBHOCTH, CBSI3aHHOW ¢ (PU3MKOM.

B cooterctBum ¢ tpeboBanmsmu PIOC COO yrioyOn€HHBIIT YPOBEHB H3YUCHUS
yueObHOTO mnpeaMeTa «PU3MKa» Ha YPOBHE CpeaHero ooOmero ooOpa3oBaHUsS BBIOMpAETCA

a
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00y4YaromMUMUCS, TUTAHUPYIOIIUMH TPOJOJDKCHUE O0pa30BaHUsS MO CICIUATBHOCTSIM (PU3UKO-
TEXHUYECKOTO TTPOQHIIS.

Ha n3yuenue ¢pusnkn (yrinyOnEHHBIN ypOBEHB) HA YPOBHE CpeaHero obiiero oopa3oBaHus
orBojutcst 340 gacon: B 10 kimacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 vacos (5
YacOB B HEJCIIIO).

IIpenaraemeiii B mporpamMme o Gpu3uke mepeyueHb JJabopaTOPHBIX U MPAKTHIECKUX padoT
SIBIISIETCSI PEKOMEH/IOBAaHHBIM, YYUTENIb IEJIaeT BBEIOOP MPOBEACHUS Ja0OpaTOPHBIX pPadoT U
OIIBITOB C Y4ETOM MHANBUAYAJIBHBIX OCOOCHHOCTEH 00ydJarommxcsl.
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COJEP)XAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. HayuHblii MeTO/I IO3HAHUA MPUPOIBI.

®uznka — ¢yHIamMeHTaJdbHasg Hayka o Tpupoje. HaydyHblid MeTon TMO3HAaHUS U METOJbI
HcclienoBaHus (PU3NUECKUX SBICHUM.

DKCIIEpUMEHT U TEOpHs B Tpoliecce MO3HAHUSI Npupoabl. Habmronenne u SKCIepuMeHT B
dbuzuke.

Cnioco6s!I m3MepeHus (U3UYECKUX BEIMYMH (aHAJOTOBBIE M LU(POBBIC M3MEPUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIC TATIYNKOBBIC CUCTEMBI).

IlorpemrtHnoctn m3MepeHnit (PU3NIECKUX BETNINH (aOCOIOTHASI 1 OTHOCUTEIIbHAS).

MonenupoBanne (PpU3HYECKUX SIBISHHA M MPOIECCOB (MaTepHalbHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJIO, UicalbHAs KUJIKOCTh, HJICAbHBIN ra3, TOUeUHbIH 3apsin). [ umoreza. ®uzndeckuil
3aKOH, TPaHULBI €T0 NPUMEHUMOCTH. PU3UUECcKas TEOPHs.

Pons m mecto ¢usukum B (HOPMHUPOBAaHUM COBPEMEHHOW HAYYHOW KapTUHBI MHpa, B
MPAKTUYECKON NESATEILHOCTH JIIOAEH.

Yuenuueckuii skcnepumenm, nabopamopnusie pabomaslt, nPAKMUKYM.

HM3mepeHue cuibl TOKa M HANpsHXKEHUST B ILENMM MNOCTOSHHOTO TOKa MPU ITOMOIIH
aHAIIOTOBEIX ¥ MU POBBIX U3MEPUTEIHHBIX IIPHOOPOB.

3HaKOMCTBO ¢ IU(ppoBoil aboparopuel no ¢usuke. IlpuMeps! usmepeHust GU3NIECKUX
BEJIMYHUH MIPU TOMOIIHA KOMITBIOTEPHBIX TaTIHKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe JaBukeHHE. OTHOCHTEIBHOCTh MEXaHH4YEeCKOro JBrkeHus. Cucrema
OoTcYéra.

IIpstmast m oOpaTHas 3a7a9M MEXaHHUKH.

Panuyc-BexkTop MartepuadibHONW TOYKH, €ro NPOSKIMH Ha OCH CHUCTEMBbl KOOpPIUHAT.
Tpaextopus.

Ilepemenieane, CKOpoCTh (CpeaHsii CKOPOCTb, MTHOBEHHasi CKOPOCTb) H YCKOPEHHE
MaTepHATFHON TOYKH, X MPOCSKIINHU HA OCH CHUCTEMBI KoopauHaT. CIOKeHHE NMepeMemeHUN U
CIJIOJKEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJMHEWHOE MBIKEHHUE. 3aBUCHMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUSI U ITyTH MaTepPHAILHON TOYKH OT BPEMEHH U UX TpaHKHU.

CBoOoHOe majieHUe. YCKOpeHHe CBOOOJHOro majaeHus. JIBHokeHHE Teia, OpOIICHHOTO
TIOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH U YCKOPEHUSI MaTepHUAIIBHON TOUKH
OT BPEMCHU U UX TpaduKH.

KpuBonuneitnoe nmxeHne. JBrKeHNE MaTepHATFHON TOUKH IO OKPY>KHOCTH. YTJIOBas U
NuHeWHas ckopocTb. llepuoa m udactoTa obOpamieHusa. lleHTpocTpemurenbHOe (HOPMalabHOE),
KacaTellbHOE (TaHTCHIIHAIBFHOE) U TTOJTHOE YCKOPSHUE MaTepHATBHON TOUKH.

TexHuueckre YCTPOHCTBA M TEXHOJOTHYECKHE TMPOLECChl: CHOUIOMETP, IBHKEHUE
CHApsIIOB, IICITHBIE, MIecTepEHYATHIC U PeMEHHBIE TTepeIadn, CKOPOCTHBIC JTU(THL.

Hemoncmpayuu.

Moenb CUCTEMBI OTCUETA, HILTFOCTPALHS KHHEMATHYCCKUX XapaKTePUCTHK JTBUIKCHHUSI.

Cr1oco0bI UCCIIEJOBAHUS IBUKECHUIA.

HMnmroctpauus npeaeabHOro nepexoia 1 u3MepeHne MrHOBEHHON CKOPOCTH.
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IIpeo6pazoBaHue ABMXKEHHH C UCIIOIb30BAaHUEM MEXaHU3MOB.

ITanenue Ten B BO3AyX€E U B pa3peX€HHOM MPOCTPAHCTBE.

HaOmronenue npmkeHus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

HamnpaBneHnue ckopocTH Mpu ABUXKEHHUU 10 OKPYKHOCTH.

IIpeoOpazoBaHue yTrIIOBOH CKOPOCTH B PEAYKTOpE.

CpaBHeHHE MyTel, TPAeKTOPUM, CKOPOCTEH JIBUKEHUS OJHOTO U TOTO K€ Tella B Pa3sHbIX
cucTeMax OTCUETA.

Yuenuueckuit akcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

M3yuenrne HepaBHOMEPHOI'O JIBHUYKEHUS C LIEJIBIO OIIPENIEJIEHUS] MTHOBEHHONW CKOPOCTH.

H3mepenue yckopeHHsT IpU MNPSIMOJIUHEHHOM PpPaBHOYCKOPEHHOM [JBHXKEHUH IIO
HaKJIOHHOMW TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BpEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUH.

H3mepenne yckopeHHsI CBOOOTHOTO MaJAeHUs (PEKOMEHIOBAHO HCITOIB30BaHUE U(PPOBOU
mabopaTopun).

H3yuenue aBmxeHHs Tena, OPOLICHHOrO TOPU3OHTANIBHO. [IpoBepka TMIIOTe3bl O NPsMOit
MPONOPLMOHAIBLHON 3aBUCUMOCTH MEXKY NAIBLHOCTBIO MOJIETa M HAYaJIbHOM CKOPOCTBIO Tela.

M3ydenue ABM>KEHUS Tella 10 OKPY>XHOCTH C IMMOCTOSIHHOM 1O MOJYJIIO CKOPOCTBIO.

HccnenoBanme 3aBUCHMOCTH IIepHOMla OOpaleHus] KOHHYECKOrO0 MAasTHHKa OT €ro
nmapamMeTpoB.

Tema 2. /[lunamuxa.

ITepserit 3akoH HeroToHa. MHepunanbHble cucTeMbl OTcUéTa. [IpUHIIMT OTHOCUTEIBPHOCTH
Tanunes. HennepuunanbHble cUCTEMBI OTCUETa (OIIpeiesieHre, IPUMeEpHI).

Macca tena. Cuna. [IpyHIUI CyNeprno3uny CUil.

Bropoii 3akon HeroToHa 111 MatepraibHON TOYKU.

Tperuii 3akoH HproToHa 1711 MaTepUaIbHBIX TOYEK.

3aK0H BCEMHUPHOTO TATOTEHHSI. DKBUBAJIEHTHOCTb T'PaBUTALIMOHHON U MHEPTHON MAaCCHI.

Cuna TsDKecTH. 3aBHCUMOCTH  YCKOPEHHsSI CBOOOZHOTO MaACHUS OT BBICOTHI Hal
MIOBEPXHOCTBIO IUIAHETHI U OT reorpaduyeckoil MmUpOThl. JIBH)KeHHE HEOECHBIX TEI M HUX
cnyTHUKOB. 3akoHbI Kemepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXyIIerocs ¢ yCKOpEHHEM.

Cuna Ttpenus. Cyxoe Tpenme. Cuiia TpeHUsS CKOJBXCHUS W CHJIAa TPEHUSI TIOKOS.
Koadppuruent tpenus. Cuiia CONPOTHUBICHUS HPHU ABKCHUU Tela B XKUIAKOCTH WM Tase, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEJIBHOTO ABM)KEHHUS.

Hasnenne. 'mapocrarnueckoe maBnenue. Cuna Apxumena.

TexHuueckue YCTpPOHCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TMOAIIMIHUKY, JBHXKEHHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne ABIMKEHUS TENI B MHEPLUHATHHBIX M HEMHEPIHAIBLHBIX CHCTEMax OTCYETA.

ITpuHIUTT OTHOCUTEIBHOCTH.

Kauenve nByX LWIMHAPOB MM IIApOB Pa3HOM MacChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCUTEIIFHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE paBHOAEHCTBYIOLIEH MPUIOKEHHBIX K TeJly CHUJI C MPOU3BEAEHUEM MAacChl Tena
Ha ero yCKOpeHHUe B HHEPILMAIbHON CUCTeMe OTCUETa.

PaBeHCTBO cuil, BO3HUKAIOIIUX B Pe3yJIbTaTe B3aUMOJICUCTBUS Te.

N3mepenue macc no B3aMOJIEHCTBHIO.

HesecomocTs.
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Bec Tena npu ycKOpeHHOM NOabEME U MaICHUU.

LlenTpoOEKHBIC MEXaHU3MBI.

CpaBHEHHUE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIBKCHUS.

Yuenuueckuit skcnepumenm, nabopamopnusie padomasl, nPAKMUKYM.

H3mepenne paBHOACHCTBYIONIEH CHII TP ABIKEHUN OpycKa IO HAaKJIOHHOM IIIOCKOCTH.

IIpoBepka rumOTE3bl O HE3aBUCMMOCTH BPEMEHHM JBHKEHHs Opycka IO HaKJIOHHOM
IUIOCKOCTH Ha 3a/IaHHOE PAacCTOsIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCHUMOCTH CHUJI yIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3HHOBOM
o0Opasiie, ot ux aepopmManuu.

M3yuyeHne ABMKEHHUSI CUCTEMBI T, CBSI3AHHBIX HUTHIO, IEPEKUHYTON uepes JIETKUi OJI0K.

Hsmepenue koddduipienTa TpeHUS MO BEJIMYHWHE YIIIOBOTO KO3 (HUIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanme HOBWDKCHHS Opycka II0 HAKIOHHOW TIUIOCKOCTH C IIEPEMEHHBIM
KO03(HUITUSHTOM TPEHUS.

H3yuenue ABM>XEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo meia.

AbcomoTHO TBEpoe Teno. [locTynarenbHOe U BpalllaTeIbHOE JBUKEHUE TBEPAOro Tena.
MoMeHT cuiibl OTHOCUTENBHO Ocu BpamieHus. [linedo cumbl. CloXeHUe CHII, OPUIIOKEHHBIX K
TBEPAOMY Temy. LIeHTp TsxecTH Tena.

YcnoBus paBHOBECHs TBEPJIOTO Teia.

VYcToitunBoe, HeycTOHUNBOE, Oe3pa3InIHOE PAaBHOBECHE.

TexHuueckue yCTPOMCTBA M TEXHOJOTHYECKHUE MPOLECCHl: KPOHIITEHH, CTPOUTENIbHBIN
KpaH, peméryaTrbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBECHSI.

Bunsl paBHOBECHA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomut, npAKMUKyM.

HccnenoBanue ycinoBUi paBHOBECHS TBEPAOTO TEIa, UMEIOIETO OCh BPAIICHUS.

KoncrpyupoBanue KpoHIITEHHOB U pacd€T CUIT YIPYTOCTH.

N3yuenune ycTounBOCTH TBEPAOTrO TENa, UMEIOIIETO IIOMIAb OIOPHI.

Tema 4. 3axonvl coxpanenusn 6 mexanuke.

HNMmnynsc marepuanibHONl TOUKH, CUCTEMBI MaTepualbHBIX ToueK. LleHTp Macc cucTemsl
MaTepUalbHBIX TOUYEK. Teopema 0 ABMKEHUHU LIEHTpa Macc.

HMMmnynbe cuinbl 1 H3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTnBHOE IBUKEHHE.

MoMeHT uMmIlyJibca MaTepuajibHON Touku. lIpencraBieHre O COXpaHEHHMHM MOMEHTa
HUMITyJIbCa B IEHTPAIbHbBIX MOJIIX.

PaboTa cuibl Ha MajgoOM M Ha KOHEYHOM IMepeMelleHuu. I'paduueckoe npencraBieHUE
paboOThI CUITHL.

MOIIHOCTE CUJIBL.

Kunernueckas sHeprusi MaTepualibHOW TOUkH. Teopema 00 M3MEHEHMH KUHETHYECKOM
SHEPIUU MaTepUaIbHON TOUYKHU.

IloTeHmanbHble U HENMOTEHIWAIbHBIE CUJIbL. [loTeHimanbpHas sHeprus. lloTeHunansHas
SHEPTHUS YNpyro JehOopMUPOBAHHOW NPYXKWHBI. [loTeHIManbHas SHEPTUs Tejla B OJTHOPOJHOM
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rpaBUTAIlMOHHOM TToJie. [loTeHmanbHas 3Heprus Tejaa B IPaBUTAIMOHHOM II0JIE OJHOPOIHOIO
mapa (BHyTpH U BHe mapa). Bropas kocmMuueckas CKOpocThb. TpeThst KocMUUecKasi CKOPOCTb.

CBs3b pabOTHl HEMOTCHIIUMAIBHBIX CHUJI C U3MEHCHHUEM MEXaHWUYECKOW DHEPTUH CHUCTEMBI
TeJs. 3aKOH COXpaHEHUs] MEXaHUYECKON DPHEPTHUU.

Yrupyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymnu Ii1s UACATBHOM XUAKOCTH KaK CIEJICTBHE 3aKOHA COXPAaHEHUsS
MEXaHUYECKON SHEPTUH.

TexHUYeckue ycTpoHcTBa M TEXHOJIOTHUECKHE MPOIECCHI: JBUXEHHUE PAKET, BOJAOMET,
Kon&p, NPY>KUHHBIN MMHCTOJIET, THPOCKOM, (PUTYpHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBUKEHHE.

H3mepeHne MOITHOCTH CHUIIBI.

H3MmeneHne 2HEPTUN TeJa MpU COBEPIICHUN paOOTEHI.

B3aumuble npeBpallieHuss KMHETHYECKOW M MOTEHUHMAJIBHOW JHEPTHUUA NpH JEUCTBUM Ha
TEJIO CUJIbI TSDKECTH U CUJIbl yIIPYTOCTH.

CoxpaHeHHe YHEePTUH IIpU CBOOOITHOM IMaJECHUHU.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomut, nPAKMUKYM.

M3mepenue ummyibca Tejia o TOpMO3HOMY ITyTH.

H3mepenne CUITBI TATH, CKOPOCTH MOJICITH AIIEKTPOMOOIIIS M MOIITHOCTH CHUJTBI TSITH.

CpaBHEeHHE U3MEHEHHUS UMITyJIbca Tella C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs1 UMITYJIbCA OPHU YIIPYTOM B3aUMOAEHCTBUU.

M3mepenne KUHETUYECKON PHEPTUHU TeNa 110 TOPMO3HOMY IIYTH.

CpaBHEeHHE U3MEHEHUS OTCHIIMAIIBHON YHEPTUHU MPYKUHBI C paOOTON CHITBI TPEHHSI.

Omnpenenenre pabOTHI CHIIBI TPSHHUS TIPH ABMKESHHUU TeJIa TT0 HAKJIIOHHOH IUIOCKOCTH.

Paznen 3. MousiekyasipHasi (pu3HKa M TEPMOJUHAMHUKA.

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU MEopUl.

OCHOBHBIC TIOJIOKEHUSI MOJIeKyJsspHO-kuHeTn4Yecko Tteopun (MKT), ux omnbITHOE
obocHoBanue. [Iuddys3us. BpoyHOBCKOE IBMKEHHE. XapaKTep JABMXKSHHS W B3aMMOJICHCTBUS
YacTHIl BelllecTBa. MOJEu CTPOCHUSI Ta30B, YKUJIKOCTEH U TBEPABIX TEI U OOBSICHEHHUE CBOWUCTB
BEIIeCTBA HA OCHOBE OSTHX Mozeneil. Macca m pasMmepsl Moiekyl (atromoB). KommaectBo
BemiectBa. [locTtositHHass ABoraapo.

TermmoBoe paBHOBecme. TemmepaTypa m crocoOsl e€ m3mepenwms. lllkama temmepatyp
enscus.

Mogenp wuzaeanbHOro Tra3a B MOJEKYJISPHO-KMHETUYECKOH TEOpHH: YacTHUIbl Trasa
JIBIKYTCS XaOTHYECKH U HE B3aUMOIEHUCTBYIOT APYT C APYTOM.

lazoBele 3akoHBl. YpaBHeHHe MeHneneeBa—Kitamelipona. AGCONIIOTHasE TeMIleparypa
(mkana Ttemneparyp KensBuna). 3akoH JlampToHa. HM3ompoliecChl B HICATLHOM Taze C
MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe npencTaBieHHe U3OMPOIECCOB: U30TEPMA,
n3oxopa, u3zobdapa.

Cesi3p MeEXJy JaBJI€HHEM U CpeJHEeH KHWHETUYEeCKOH »SHepruel mOoCTynaTelbHOTO
TEIJIOBOTO JIBMKEHHUSI MOJIEKYyJ HI€aJIbHOro ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-
KHHETHYECKOW TEOpUH UJICATHLHOTO ras3a).

Cesizb  aOCOMIOTHOM  TeMmIlepaTypbl TEPMOAMHAMHUYECKOH CHCTEMBI CO CpeaHeu
KUHETHYECKOH 3HEPTUeH NMOCTYNaTeIbHOTO TEMJIOBOT0 IBMKEHUS €€ YacTHII.
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TexHUUeCKHEe YCTPOWCTBA H TEXHOJIOTMYECKHE TIPOLIECCHI: TepMOMeETp, OapoMeTp,
MOJIy4YeHHuEe HaHOMaTepHUaJoB.

Hemoncmpayuu.

Moaeny IBUXKEHUs YaCTHULl BEIlIeCTBa.

Mopens OpOYHOBCKOTO JBUKCHUS.

Buneoponuk ¢ 3anUChI0 peaibHOTO OPOYHOBCKOTO IBHXKEHHSI.

JAuddy3us >KuIKOCTEH.

Mognens onbita lllTepHa.

Ipursoxkenune moexyn.

Moaenu KpUCcTaUTHYeCKUX PENIETOK.

Habnronenne u ncciienoBaHrue H30IPOIECCOB.

Yuenuueckuit akcnepumenm, nabopamopnuie pabomst, nDAKMUKYM.

HccnenoBanue Tporiecca yCTaHOBIICHUS TEIDIOBOTO PaBHOBECHS IIPHU TEIUIOOOMEHE MEXKITY
Topsiuei U XOJIOAHOM BOJOM.

H3yyeHne WM30TEpMHYECKOTO Iporecca (PEKOMEHIOBAHO WCIIOIB30BaHUE IH(PPOBOI
J1abopaTopun).

M3ydeHre n30XOpHOTO mpoliecca.

H3zyuyenne nzobapHOTO mporiecca.

IIpoBepka ypaBHEHUs] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

TepMoanHaMuueckas (T1) cucrema. 3anganue BHEUIHUX YCIOBUH st
TEPMOJUHAMHYECKOW cucCTeMbl. BHemHue u BHYTpeHHHE mnapamerpbl. [lapameTpsl
TepMO)lHHaMH‘IeCKOﬁ CUCTEMBI KaK CpCAHUEC 3HAYCHUA BCIIMYHNH, OIMUCBIBAIOIINUX e€ COoCTOosIHHC
Ha MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hauano tepMoaumHaMuki. CaMONIPOU3BOJIbHAS pellaKcallisl TEPMOJIUHAMUYECCKOMN
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens wuaeambHOTO rasa B TEPMOAMHAMHKE — CHCTEMa YpaBHCHHI: ypaBHCHHE
MenneneeBa—KnaneiipoHa u BbIpa)K€HUE JIsi BHYTPEHHEW DHEPruu. Y CIOBHUS NPUMEHHUMOCTU
OTOH MOZIENW: HH3Kas KOHIICHTpALMs YAaCTHI[, BBICOKHE TEMIIepaTyphl. Bripaxkenme mis
BHYTPCHHEU YHEPTUH OJHOATOMHOI'O HUJICaJIbHOTO rasa.

KBazucraTnueckre u HECTATHIECKHUE TIPOIIECCHI.

DneMmeHTapHas paboTa B TepMOJAMHAMUKE. Brraucienue paboThl o rpaduky mporecca Ha
pV-mmnarpamme.

Teronepenaya kKak croco® W3MEHCHHsS BHYTPEHHEW DHEPTrHU TEPMOJIMHAMHUYCCKOMN
cHCTEMEI Oe3 coBepIieHus paboTsl. KOHBEKIHS, TEILTOMPOBOTHOCTD, H3ITyUCHUE.

KomnuectBo Temnotel. TermmoéMmkocTs Tema. YaenabHass W MOJSIpHAS TETIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TemjIoTa cropaHus TomianBa. Pacdyér kommdecTBa
TEIJIOTHI MpH Terutonepenade. [TorsaTre 06 aqnabaTHOM IpoIiiecce.

IlepBsiit 3ak0H TepMoAMHAMUKU. BHyTpeHHss sHeprus. KonudecTBo TeIUioThl U paboTa
KaK Mepbl U3MEHEHHUS] BHYTPEHHEH SHEpruu TepMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEepMOJWMHAMHUKH JUJIsI PaBHOBECHBIX MPOIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSHUE TEPMOIMHAMHYECKON CHCTEMBI HPOXOIUT CAWHCTBEHHAS aauadara.
AOcomoTHas TemIiiepaTtypa.

Bropoii 3ak0oH TEpMOJMHAMUKHU i1 HEPAaBHOBECHBIX MPOIECCOB: HEBO3MOXKHO NEPEIaTh
TETJIOTYy OT OoJiee XOJoAHOTO Tella kK Oosiee Harperomy 0e3 kommeHcamuu (Kiaysmyc).
HeoOpatuMocTh mpupoAHBIX MPOILIECCOB.
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ITpunuuns! gecTBus TerioBbix mMamuH. KITJI.

Maxkcumanbroe 3Hauenne KII1/]. [{ukn Kapho.

BKOHOFI/I‘ICCKI/IG ACIICKThI HUCIIOJIb30BaHHA TCIIJIOBBIX HBHFaTeHeﬁ. Tennosoe 3arpsi3HCHUEC
OKpY>Karolleu cpebl.

Texnnueckue yCTpOfICTBa U TEXHOJOTUYCCKHE IMPOLCCChI: XOJOAUIIBHUK, KOHIUIIUOHED,
JIU3ENbHBIA M KapOIOpaTOpPHBIM JBUTaTelu, napoBas TypOWHA, MOJy4YeHHUE CBEPXHUBKHX
TeMIIEpaTyp, YTWUIM3alUs «TEIUJIOBBIX» OTXOJOB C UCIOJIb30BAaHUEM TEIUIOBOIO Hacoca,
yYTUuian3sanus 6I/IOOpFaHI/I‘1€CKOI‘O TOIINIMBA IJIA Bpra6OTKI/I «TEIIOBOMY U OJICKTPOSHECPTUU.

Hemoncmpayuu.

H3meneHne TeMIiepatypsl Ipu aqnadbaTHIEeCKOM pacIIupeHHH.

BozaymHoe orauso.

CpaBHeHUE yAeNbHBIX TEINIOEMKOCTEH BEIISCTB.

Crioco0BI I3MEHEHHS BHYTPSHHEH YHEPTHH.

HccnenoBanne aguabaTHOTO IIpoIiecca.

KomnberorepHbie MOAEIN TENIOBBIX JIBUTATENEH.

Yuenuueckuii s3xcnepumenm, nabopamopnsie padomut, nPAKMUKYM.

H3mepenue ynenbHOU TEINIOEMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aamadbaTHOTO IMpoLiecca.

M3ydeHre B3aMMOCBSA3U HEPTUH MENKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U TeMIIEpPaTyphl
KHUIICHUS] KUIKOCTEH.

Tema 3. Aepezamusvie cocmoanusa eeujecmea. Pazoevie nepexooul.

ITapooOpa3oBanne W KoHIcHcamusa. McmapeHue U KUIIEHUWE. YJielbHas TeruioTa
mapooOpa3oBaHHsL.

HaCBIH_IeHHBIe 1 HCHACBINICHHBIC IIapbl. KauecTBeHHasT 3aBUCHUMOCTH IIJIOTHOCTH H
JIaBJICHUS HACBHIILIEHHOTO Mapa OT TeMIlepaTyphl, UX HE3aBUCHMOCTb OT O00BbEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIICHUS OT AABJIEHUS B )KUJIKOCTH.

BrnaxHocTs Bo3tyxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Temo. Kpucraiummyeckne u amopdHbie Teira. AHA30TPOIHS CBOMCTB KPHCTAJIJIOB.
[LraBnenre u kKpuctaiIu3anus. Y ienbHas TerioTa raBieHus. Cyonumarus.

Jedbopmanmu TBEpHOTO Tena. Pactsokenwe m cxkatve. Capur. Monaynes FOwnra. Ilpenen
ynpyrux aedopmanuid.

TemoBoe pacipeHne >KUIKOCTeH W TBEPIBIX Tell, 00bEMHOE W JIMHEHHOE pacIIupeHHE.
AHTapMOHU3M TEIUTOBBIX KOJICOaHMI YacTHIl BEMIeCTBAa KaK MPHYMHA TEIDIOBOTO PACIIHPECHUS
Tes (Ha KaueCTBEHHOM YPOBHE).

IIpeoGpazoBanre 3HepruM B (ha30BBIX MEPEX0JIaX.

VYpaBHEHHE TEILIOBOTO OanaHca.

IloepxuocTHOE HaTsDKeHHE. KOa(hPHUIHEHT MOBEpXHOCTHOTO HATSKeHUs. KanmmuisipHbie
siBieHus. JlaBiaeHue o1 MCKPUBIEHHONW NOBEPXHOCTHIO kuakocTu. @opmyna Jlammaca.

TexHuueckue YCTpPOMCTBA M TEXHOJOTHMYECKHE TIPOLIECCHl: IKUAKHE KPHUCTAJIIHBI,
COBpPEMEHHbIE MaTepHAIbI.

Jemoncmpauyuu.

TenoBoe pacuIUpeHue.

CBoiicTBa HACBIIICHHBIX MTAPOB.

Kunenue. Kunenuve npu moHW>KEHHOM JaBJICHUH.

H3mepeHue cuibl MOBEPXHOCTHOTO HATSKCHUS.
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OMNBITH ¢ MBUIBHBIMU TUIEHKAMHU.

CMauuBaHHe.

KannnnslpHme ABJICHUSA.

Moaeny HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MEpeHUS BIa)KHOCTH.

HccnenoBanue HarpeBaHus Y MIIABJIEHUS] KPUCTAIUIMYECKOTO BEIISCTBA.

Bunsr nedpopmarnmii.

HabGmonenue maneix aedopmaruid.

Yuenuueckuii skcnepumenm, nabopamopnusie pabomasl, nPAKMUKYM.

M3ydenne 3aKOHOMEPHOCTEN UCIIapEHUS JKUIKOCTEHN.

HM3mepenne yienpHOM TEMIOTHI IUIaBJICHUS JIbAA.

W3yuenue cBOWCTB HACKHIIIEHHBIX MMAPOB.

H3zmepenne abCcoMOTHOH BIIAXKHOCTH BO3AyXa U OIIEHKA MACCHI TAPOB B TIOMEIICHUM.

H3mepenne kodpduiimeHTa moBepXHOCTHOTO HATSHKSHUS.

H3mepenune monyns IO#nra.

HccnenoBanue 3aBUCUMOCTH JIeOpMAaIlNH PE3MHOBOTO 00pasna OT MPUIOKEHHONH K HEMY
CHJIBI.

Paznen 4. diiekTpoAMHAMUKA.

Tema 1. Snexmpuueckoe noJe.

OnekTpu3aluus Tea U e€ MPOsBICHUA. DJEKTpUUEeCKUd 3apsia. Ba Bula 3JIEKTPUUYSCKUX
3apsanoB. [IpoOBOAHUKM, NUAIEKTPUKA W MONYNPOBOJHUKHU. DJIEMEHTApHBINH DIEKTPUUECKUN
3aps. 3aKOH COXPaHEHUs JIEKTPUUECKOTo 3apsaa.

Bzaumopeiicteue 3apsanoB. Toueunsie 3apsabl. 3akoH KynoHa.

Onekrpuueckoe noje. Ero neiicTBre Ha 3JIeKTpUYECKUE 3apsiabl.

Hanpspk€aHocTe  amekTpudeckoro mois. IlpoOusrit 3apsn. JluHnm HanpsHKEHHOCTH
3JIEKTPUYECKOro nojs. OMHOPOIHOE IIESKTPUIECKOE MOJIE.

IloTeHIIMaTbHOCTE DJIEKTPOCTATHYECKOTO TOJS. Pa3HOCTHP MOTEHIIMAIIOB U HAIPsLKCHUE.
ToTennuansHas SHEPTUs 3apsana B 3JIEKTPOCTATHIECKOM noJie. Ilorenuan
aJeKTpocTaTHdeckoro moiisg. CBsi3p HaOpsDKEHHOCTH TIOJNST W Pa3HOCTH TOTEHIHAJIOB  JUIS
3JIEKTPOCTATHYECKOTO MOJIA (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[IpuHIIUT CynepIO3UIINN SIISKTPHIECKUX TTOJICH.

ITone Toueunoro 3apsiza. Ilome paBHOMepHO 3apsbkeHHOU cdepnl. [lone paBHOMEpHO
3apsDKEHHOTO 10 00BEMy mmapa. [lome paBHOMEpHO 3apsDKEHHOM OECKOHEYHOW IUIOCKOCTH.
KapTuas! nuHMil HAPsH>KEHHOCTH ATUX MOJIEH M SKBUMOTEHIIMAITLHBIX TTOBEPXHOCTEMN.

ITpoBOIHMKH B 3JIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsJIOB.

JHAIIEeKTPUKH B DIIEKTPOCTATUYECKOM IToJie. JIuameKkTpudeckast MpOHUIIAEMOCTh BEIIISCTRA.

KOH[[CHCﬁTOp . SJ'ICKTpOéMKOCTI) KOHACHCAaTOpa. 3HeKTpOéMKOCTB IIJIOCKOI'0
KOHACHCAaTopa.

HapaJ'IHCJ'ILHOC COCAMHCHUC KOHACHCATOPOB. ITocnenoBarenbHOE COCAUMHCHHUC
KOHICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOpa.

JBr>xeHue 3apsiKeHHOW YacTULIBI B OJTHOPOTHOM 3JIEKTPUYECKOM IOJIE.

TexHnueckne yCTpPOMCTBA M TEXHOJIOTHYECKHUE IIPOILECCHI: 3JIEKTPOCKOII, 3JIEKTPOMETD,
3JIEKTPOCTAaTUYECKas 3allUTa, 3a3eMJICHHE DJIEKTPOIIPUOOPOB, KOHJEHCATOPHI, reHepaTtop BaH ne
I'paada.

Hemoncmpayuu.
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YcTpoiicTBO M MPUHIIUN JIEHCTBUS 3JIEKTPOMETPA.

DJeKTprUUeCcKOe T0JIe 3apsHKEHHBIX IIapUKOB.

DIeKTpHUUecKoe MoJie ABYX 3apsDKEHHBIX MIJIACTHH.

Monenb a5ekTpocTaTudeckoro reaeparopa (Ban ae I'paada).

ITpoBOTHMKY B JIEKTPUUECKOM TIOJIC.

DnekTpocTaTuyecKas 3alluTa.

YcrpoiicTBO U IeficTBUE KOHACHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOMIaAu  IUIaCTHH,
pACCTOSHUS MEXAY HUMU U AUBJIEKTPUUECKOIN MPOHULIAEMOCTH.

DHeprus dISKTPUIECKOTO OIS 3apsSHKEHHOTO KOHJISHCATOPa.

3apsaka u pa3pslKa KOHJIeHcaTopa 4yepe3 pe3ucTop.

Yuenuueckuit akcnepumenm, nabopamopnuie pabomst, nDAKMUKYM.

O1ueHKa CUJl B3aMMOJIEHCTBUS 3apsKEHHBIX Tel.

Habnronenne mpeBpameHus SHEPTHH 3apsHKEHHOTO0 KOHJICHCATOpa B DHEPTUIO W3ITYyUCHUS
CBETOIMOA.

WNzyuenwne mpoTekaHus TOKa B SN, COACP KAIlell KOHASHCATOP.

Pacopenenenue pasHOCTH MNOTEHIMAJIOB (HANPSDKEHWS) TIPU  MOCIEAOBATEIbHOM
CO€IMHEHUH KOHIEHCAaTOPOB.

HccnenoBanue paspsaaa KOHASHCATOPA Yepe3 pe3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuiecKuil mok.

Cuna toka. [ToCTOsITHHBIN TOK.

YcnoBusi CyILIECTBOBAaHUS IOCTOSIHHOIO JJEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Hamnpsoxenrne U u DJIC &

3axoH OMa a1l yyacTKa Lenu.

DJIEKTPUUECKOEe  COMPOTHUBIICHHUE.  3aBUCHUMOCTh  CONPOTHUBJICHHS  OJHOPOIHOTO
MPOBOJHUKA OT €ro JJIMHBI U IUIOMIAAM TIOMEePEYHOr0 CEUeHHUsA. Y AEIbHOE COIPOTUBIICHUE
BELECTBA.

ITocnenoBaTenpHOE, TapajuieIbHOE, CMEIIAHHOE COEAWHEHHWE TMPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX AeKkTpuuyeckux 1enei. [IpaBuna Kupxroda.

PaboTa anextpuueckoro Toka. 3akoH Jxoymns—JleHma.

MomHOCTh 3JEKTPUUECKOTO TOKa. TerioBast MOLIHOCTh, BBIAEIIEMAasl Ha PE3UCTOPE.

OC wu BHyTpeHHEE CONPOTHUBIEHHE MWCTOYHHUKA TOKa. 3akoH Oma Ajis MMOJTHOM
(3aMKHYTOI1) 3J€KTpHUYECKOI enyu. MOIHOCTh HCTOYHUKA TOKa. KOpoTKoe 3aMbIKaHHUeE.

Konnencarop B ienu noCTOSHHOI'O TOKa.

TexHuueckre YCTpPOHCTBAa M TEXHOJOTMYECKHE MPOLECChl: amIIepMETpP, BOJBTMETD,
peocTat, CUETYMK DIIEKTPUUECKOI SHEPTUH.

Hemoncmpayuu.

H3mepenue cuibl TOKa U HAIIPSHDKEHUS.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJIs PE3UCTOpa, JaMITbl
HaKaJIMBaHUs U CBETOIHOAA.

3aBUCHUMOCTh COMNPOTUBJICHUS UHJIMHJIPUYECKHUX TPOBOJAHHUKOB OT JJIMHBI, TUJIOIIAJIA
MONEPEYHOr0 CEYEHUs U MaTepuasa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJIEHHS TPH TIOCTOSHHOM
HaIPsDKEHUH.

ITpsimoe msmepenune OJIC. KopoTkoe 3aMblKaHHE TraJiIbBAHUYECKOIO JIEMEHTA M OLIEHKa
BHYTPEHHETO CONPOTUBJICHHUS.
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CriocoObl coefMHEHUsI ICTOYHUKOB Toka, DJ1C OaTtapeii.

HccnenoBanue pa3HOCTH MOTSHIIMAIOB MEXKY IMOJIFOCAMH HCTOYHUKA TOKA OT CHJIBI TOKa
B LICIIH.

Yuenuueckuit skcnepumenm, nabopamopnusie padomasl, nPAKMUKYM.

HccnenoBanue CMEMIAHHOTO COCTUHEHUS PE3UCTOPOB.

H3mepenue y1ensHOTO CONPOTUBIIECHUS POBOJHUKOB.

HccnenoBanne 3aBUCHMOCTH CHUIBI TOKA OT HAIIPSDKCHUS IS JTAMIThl HAKAJIMBAHMSI.

VBenuueHue npeaesna u3MepeHus: amrepmerpa (BoJIbTMETpa).

Nzmepenne DJ1C 1 BHyTPEHHETO CONMPOTHUBIICHUS NCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctu J/]C raabBaHNYECKOro 3JI€MEHTa OT BPEMEHU MIPU KOPOTKOM
3aMBIKaHHH.

HccnenoBanue pa3HOCTH MOTCHIIMAIOB MEXKIY IMOJIOCAMH HCTOYHHKA TOKA OT CHJIBI TOKa
B [ICTIH.

HccnenoBanue 3aBUCHMOCTH TTOJIE3HON MOITHOCTH MCTOYHUKA TOKA OT CHUIBI TOKA.

Tema 3. Toku 6 paziuunsix cpeoax.

DOneKTpudecKkass MPOBOAUMOCTH pa3IWYHBIX BEHMIECTB. OIJIEKTPOHHAS IPOBOIUMOCTH
TBEPABIX ~ METAJUIOB.  3aBHCUMOCTh  CONPOTHBICHHS  META/UIOB  OT  TEMIIEPaTypHL.
CBepXIpoOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 2JICKTPOHHBIX ITYYKOB.

IMomynpoBomanknu. CoOCTBeHHasT W NOpPHUMECHAasT MPOBOAUMOCTH IOTYIPOBOIHUKOB.
CaoiictBa p—n-nepexoja. [1onynpoBoTHUKOBBIE MPUOOPHI.

DIEKTPUICCKUA TOK B DIEKTPOIHUTAX. DIEKTPOIUTHUCCKAS THUCCOMHAIUS. DIEKTPOIU3.
3axonbl Dapajes 115 SIEKTPOIHU3a.

OnekTpudecknii TOK B razax. CaMOCTOSTETbHBIA UM HECAMOCTOSITEIBHBIA pa3psii.
Paznuynbie TUIIBI caMocTOsITENbHOTO pa3psiaa. Monaus. [Tnasma.

TexHuYeckne YyCTPONCTBA M MPAKTHYSCKOE IPUMCHEHHE: Ta30pa3psIHbIC JIaMIIbI,
3JIEKTPOHHO-IIy4YeBasi TPyOKa, MOIYIPOBONHUKOBBIE MPHOOPEI: AUOM, TPaH3UCTOp, (HOTOIMOL,
CBCTOOHNOO, rajJbBaHHKa, pa(bI/IHI/IpOBaHI/Ie MEIH, BbIITJIaBKa AJITFOMHWHUA, QJICKTPOHHAas
MHKPOCKOTIHSI.

Hemoncmpayuu.

3aBHUCUMOCTH COIIPOTHUBIICHHS METAILIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIIUTOB.

3akonsI drmekTponmn3a dapanest.

HckpoBoii pazpsa 1 poOBOAMMOCTD BO3AyXa.

CpaBHEeHHE TIPOBOJIMMOCTH METAJLIOB M MOJIYIIPOBOTHHKOB.

OIHOCTOPOHHSISI IPOBOJIUMOCTE JTUOMA.

Yuenuueckuit sxkcnepumenm, nabopamopnusie padomasl, nPAKMUKYM.

HaGmroneHue sieKkTpon3a.

N3mepenue 3apsiaa OJHOBAIEHTHOTO HOHA.

HccnenoBanne 3aBUCHMOCTH COMPOTHUBIICHUS TEPMOPE3UCTOPA OT TEMIISPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU TUOJA.

PuznyecKuidl NPaKTUKYM.

Cnioco6sI n3MepeHus: (GU3UYECKUX BEIUYHH C UCIOJIF30BaHUEM aHAJIIOTOBBIX M IU(POBBIX
W3MEPUTEIIPHBIX TMPUOOPOB U KOMITBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOIIOTHBIE U
OTHOCHUTENIbHBIEC  TOTPEHIHOCTH HW3MEpeHHil  ¢u3mueckux BenuyumH. OIleHKka TpaHuIl
MOTPELIHOCTEM.

14

CtpaHunua 14 13 38



IIpoBeneHue KOCBEHHBIX M3MEPEHHH, MHCCIENOBAaHUM 3aBUCUMOCTEH (U3NUECKUX
BEJINYWH, NPOBEpKa IPEIIOKEHHBIX THUITOTe3 (BBIOOp M3 paboT, ONMMCAHHBIX B TEMaTHYECKHUX
pazgenax «Y4eHUYeCKU 3KCIIEpUMEHT, Ja0opaTOpHBIE pabOTHI, IPAKTUKYM).

MexnpeaMeTHbIC CBA3H.

Hzydenue kypca ¢usuku yrinyosn€HHoro ypoBHs B 10 kiacce OCYIIECTBISICTCS C YUYETOM
COZEpXKATENIbHBIX MEXIPEIMETHBIX CBsI3€il ¢ KypcaMH MaTEMaTUKM, OHOJIOTHM, XUMMHH,
reorpaduu U TEXHOJIOTHH.

Mesrcnpeomemmnple ROHAMUA, CEA3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20 NOZHAHUA:
SIBIGHWE, Hay4yHBIH (akT, rumoresa, (HU3WUECKas BEIMYMHA, 3aKOH, Teopws, HaOIroneHue,
SKCIIEpPUMEHT, MOJIETTUPOBAaHUE, MOJIEIIb, U3MEPECHHUE, TOTPEITHOCTH H3MEPEHUN, U3MEPUTEIBHEIC
MpUOOPHI, U poBas 1a00paTOpPHS.

Mamemamuka: pelieHUe CHCTEMbl ypaBHeHUi. JluHeiiHas ¢yHKOusA, Tmapadoia,
rurnepbora, ux rpaduKy U cBOHCTBa. TpuroHoMerpudeckne QyHKINN: CHHYC, KOCHUHYC, TAaHTCHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpPHI M WX NIPOCKIHH Ha OCH
KOOPJMHAT, CJIOKEHUE BEKTOPOB.

buonozun: mexanndeckoe OBIKEHUE B KUBOU mpupone, Auddy3us, ocMoC, TEII000MeH
JKMBBIX ~ OpPraHHM3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpyXawoleid  cpeapl,  yTHIM3alus
OMOOPTraHMYECKOTO TOIUIUBA ISl BRIPAOOTKH «TEILIOBOI» W JJIEKTPOIHEPTHHU, IMOBEPXHOCTHOE
HAaTsDKEHUE U KaIWUIIPHBIC SIBJICHUS B IPUPOJIE, SJIEKTPUUCCKUE SIBJICHUSI B )KUBOI IpUpoIe.

Xumusn: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJIIpHAsl Macca, MOJIydeHHe HaHOMaTepHaJIOB, TEIJIOBbIE CBOMCTBA TBEPBIX Te, )KUIAKOCTEH U
ra3oB, JKMJIKHE KpPHUCTaJUIbl, DJIEKTPUUECKHE CBOMCTBA METAJJIOB, DSJIEKTPOJIUTUUYECKAsS
JUCCOIHALNS, TAIbBAHUKA, JICKTPOHHASsT MUKPOCKOIIHSI.

T'eozpagpus: BnaxHOCTb BO3yXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonozua: npeodbpa3zoBaHue IBHKEHUH C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CyXOTo U
JKMAKOTO TpPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKIUU (KPOHIUTEIH, peméryarsie
KOHCTPYKIIHH), UCTIIOJIb30BaHNE 3aKOHOB COXPAaHCHHSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJOMET
U Jpyrue), ABUratellb BHYTPEHHEro CrOpaHMs, IMapoBasi TypOMHa, OBITOBOM XOJOIWUIBHUK,
KOHAUIIMOHEDP, TEXHOJOTHM IIOJyYCHUS COBPEMEHHBIX MaTepHajioB, B TOM  YHCIeE
HaHOMAaTepHaJIOB, W  HAHOTEXHOJOTHUH,  DJJICKTPOCTATHYECKasl  3alIuTa,  3a3eMJICHUE
AIEKTPOIPUOOPOB, Ta30pa3psIHBIC JIAMIIBI, OJIYIIPOBOIHUKOBBIE IPUOOPEI, TaTbBAaHUKA.

11 KJIACC

Paznen 4. JiiekTpoAMHAMUKA.

Tema 4. Maznummnoe none.

B3aumopaeicTBHE NOCTOSIHHBIX MAarHMTOB M NPOBOJHUKOB C TOKOM. MAarHWTHOE IIOJIE.
BekTop marautHoi nHAyKmuA. [[puHIATT CyTIEpIIO3UIINN MarHUTHBIX TToJieH. JIMHUM MarHUTHON
UHAYKIWH.

MarHuTHOE 10J€ NPOBOJHUKA C TOKOM (MPSIMOrO HNPOBOJHMKA, KATYIIKHM U KPYyTOBOI'O
BuTKa). OnbIT Dpcrena.

Cuna AMmnepa, e€ HanpaBJIEeHUE U MOAYJIb.

Cuna Jlopenua, e€ HampaBieHHE W MOJYJIb. JIBM)KeHHE 3apsHKEHHOM YacTHIBI B
OJTHOPOJIHOM MarHWTHOM noiie. PaboTa cuisl Jlopenua.

MarnuTtHoe noJsie B Beuiectse. deppomMarHeTuku, napa- U JuaMarHeTUKHU.
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Texauueckue yCTPOWCTBA M TEXHOJOTHYECKHE TMPOIIECChl: MPUMEHECHUE IMOCTOSHHBIX
MAarHuTOB, >JICKTPOMArHUTOB, TECTEP-MYJIBTHUMETP, >SJIEKTPOABUTATENb SIKOOM, YCKOPHUTEIU
OJIEMCHTApPHbIX YaCTHII.

Hemoncmpayuu.

KaptrHa nuHUNA WHIYKIIMM MarHUTHOTO TIOJSL IIOJIOCOBOTO M MHOJKOBOOOPa3HOTO
MMOCTOSIHHBIX MarHUTOB.

Kapruna nuHMH MarsuTHOM MHIAYKUMH II0JA JUIMHHOI'O IIPSIMOTO IIPOBOJHMKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIIKHA C TOKOM.

BzaumopeiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JetictBue cuutel JIopeHIia Ha MOHBI AIIEKTPOIINTA.

Habnronenne ABM>XEHUS ITydKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

IlpuHIIM KEACTBHUS PIESKTPOUIMEPHUTEITHFHOTO IPHUOOPa MATHUTOAIECKTPHICCKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomut, npAKMUKYM.

HccnenoBanmue MarHUTHOTO TIOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cCBOWCTB (heppOMarHeTHKOB.

HccnenoBanue 1eiicTBUs IOCTOSTHHOTO MarHuTa Ha PaMKy € TOKOM.

N3zmepenne cuibl Ammepa.

M3ydenure 3aBUCUMOCTH CUJIbI AMIIepa OT CHUJIBI TOKA.

OmnpeneneHre MarHUTHOM MHAYKLIMU HAa OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. Dnekmpomaznumnan UHOYKyus.

SIBneHue >3JIEKTPOMAarHUTHOM WMHAYKUUU. I1oTOk BekTopa marHUTHOW MHaykuuu. C
WHAYKIUHA. 3aKOH 3JICKTpOMarHuTHoil mHAykuuu Papanes. BuxpeBoe siekTpuueckoe IOJe.
Toxku dyxko.

3C uHAYKIMH B IPOBOJIHUKE, ABHKYIIIEMCS B OJHOPOJIHOM MarHUTHOM MOJIE.

ITpaBuno JleHnuna.

NunykrtuBHocth. Karylika HMHOYKTHUBHOCTM B ILI€IM IIOCTOSIHHOTO TOKa. JSIBieHue
camouHAykuu. IJ1C caMOUHIYKIIUH.

OHeprusi MarHuTHOTO NOJISL KaTYILLKHU C TOKOM.

DJEeKTPOMarHUTHOE IOJIE.

Texnuueckue yCTpOHCTBA U TEXHOJOTHMYECKHE MPOLECCh: HHAYKLUHOHHAs IIeub,
COJICHOUJ, 3allliTa OT 3JIEKTPU3aLUU TeJ IIPU ABUKEHUM B MAarHUTHOM I10JI€ 3€MJIU.

Hemoncmpauyuu.

Habnronenue sSIBICHUS 3JIEKTPOMAarHUTHON HHIYKIIHH.

HccnenoBanue 3aBucumoctd OJIC MHAYKUMHM OT CKOPOCTH HW3MEHEHHUS MarHUTHOTIO
MOTOKA.

ITpaBuno Jlenua.

ITameHue MarauTa B alFOMHUHUEBOM (MEITHOW) TpyoOe.

SIBneHne caMOUHAYKIWH.

HccnenoBanue 3aBucumoctu IC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CUJIbl TOKa B
LIEeTIH.

Yuenuueckuit skcnepumenm, nabopamopnusie padomasl, nPAKMUKYM.

HccnenoBanue siBjieHUsI 2JIEKTPOMAarHUTHOM MHAYKIIUU.

Omnpenenenre UHAYKLIUH BUXPEBOT'O MAarHUTHOTO TOJISI.

HccnenoBanue sBI€HUSI CAMOMHIYKIIUH.

CO6opka MOJIeNTH AIIEKTPOMArHUTHOTO TeHepaTopa.
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Paspea S. Kosie0aHnus ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Komnebarennaas cucrema. CBOOOIHEIE KOJIEOAHM.

I'apMoHnueckue  koseOanusi.  KuHemarnueckoe W~ JUHAMUYECKOE  OIMCaHUE.
DHepreTuyeckoe ONHUCcaHWE (3aKOH  COXpaHEHMs] MEXaHWYecKoil  sHeprum). BrIBOX
JUHAMHUYECKOTO  OIMCAHUS TapMOHUYECKUX KoyJebaHMH U3 UX DSHEPreTMYEecKoro u
KHHEMaTHYIECKOTO OMHUCAHUS.

Ammutyna u ¢asza xonebaHuil. CBsA3b aMIUIUTYAbl KoJIeOAaHUN HMCXOJHOM BEIMYMHBI C
aMIUTUTyIaMHU KoJIeOaHUH €€ CKOPOCTH U YCKOPCHUSI.

Ilepuon n wactoTa Konebanuii. [lepron ManbIx cBOOOIHBIX KOJICOAHUM MaTEMaTHYECKOTO
masTHHKA. [lepron cBOOOTHBIX KOIeOaHUN MIPYKUHHOTO MasITHHKA.

IlonsatTne o 3aryxaromux KoyeOaHWsX. BbIHykIeHHble KojeOaHus. Pe3oHaHc.
PesonancHas kpuBas. BiausiHue 3aTyXaHus Ha BUI PE30HAHCHONW KPUBOH. ABTOKOIICOAHUS.

TexHHYeCcKHe yCTPOWCTBA M TEXHOJIOTHMYECKHE IIPOIECCHI: METPOHOM, Yachl, Kadelnd,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceificmorpad.

emoncmpayuu.

3anuck KoJ1e0aTeIbHOTO JBHIKEHHUS.

Habnronenne He3aBHCUMOCTH IIEpHoAa MaJIBIX KOJeOaHui Tpy3a Ha HUTH OT aMIUTATYIbL.

HccnenoBanue 3aTyxarolnX KojeOaHUM U 3aBUCUMOCTH MEeproJa CBOOOAHBIX KOJieOaHMI
OT COIIPOTHUBIICHHUSI.

HccnenoBanue konebaHUN TIpy3a Ha MAacCHUBHOI MNpy>XKHHE C Ielblo (OPMUPOBAHUS
NpeAcTaBiIeHU 00 uaeasbHON MOJEIH NPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUH IIPHU KOJIEOaHUIX Ipy3a Ha MPy>KUHE.

HccnenoBaHue BBIHYXIEHHBIX KOJIEOAHUH.

HaGmonenue pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnusie padomsl, nPAKMUKYM.

H3mepenne neprona CBOOOTHBIX KOIEOaHNN HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

M3yueHne 3aK0OHOB JBMKEHUSI Tea B X0J¢ KojieOaHHil Ha yrpyrom mojaBece.

H3yuyeHne NBKSHUSI HUTSIHOTO MasTHHKA.

IIpeoOpazoBaHue 3HEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanne yOBIBaHUS aMIUTATYIBI 3aTyXaIOIMINX KOJICOaHUN.

HccnenoBanue BHIHYKICHHBIX KOJICOaHUN.

Tema 2. dnexmpomaznumnsle Konebanu:.

Konebarenpuplii KoHTYp. CBOOOIHBIC SJIEKTPOMAarHUTHBIE KOJICOAHUS B HWIOCAIHEHOM
kosiebaTenbHOM KoHType. Popmymna Tomcona. CBsi3p aMIUIMTYIBI 3apsga KOHJEHcAaTopa ¢
aMIUTUTYIOH CHJIBI TOKAa B KOJIEOaTEIHHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B UJI€AIbHOM KOJIeOaTeIbHOM KOHTYPE.

3aTyxaromue DJIIEKTPOMAarHUTHBIE KoJeOaHWs. BEBIHYXKICHHBIE JIIEKTPOMArHUTHBIC
KoJIeOaHUs.

Ilepemennsbiit TOK. MOIIHOCTE NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U JeHCTBYyIolIee
3HAYEHUE CUJIbI TOKA M HAIPSDKEHMS NIPU pa3iIndHON (opMe 3aBUCHMOCTH NIEPEMEHHOI0 TOKa OT
BPEMEHU.

CuHycouJanbHbI IEpEMEHHBIN TOK. Pe3ucrop, KogaeHcaTop U KaTyllKa MHAYKTUBHOCTH
B [IENM CUHYCOUAAIBHOIO IEPEMEHHOr0 TOKa. Pe3oHaHc TOkOB. Pe3oHaHC HanpspkeHUH.

Wpneansueiii Tpanchopmarop. [IponsBoncTBo, mepenada U MOTPEOICHUE JIEKTPUIECKOM
SHEPrUu.
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DKOJIOTUYECKHUE PUCKH TIPU MPOU3BOJCTBE SJIEKTpodHEpruu. KynbTypa HCHOIB30BaHUS
3JIEKTPOIHEPTUHU B MOBCEIHEBHON KU3HU.

TexHuueckne YCTpPOHCTBA W TEXHOJOTHUYECKHE MPOIECCHI: JJIEKTPUUYSCKUI 3BOHOK,
reHepaTop NePEeMEHHOr0 TOKa, JIMHUM 3JIeKTpoIiepeaay.

Hemoncmpayuu.

CB0OOAHBIC ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBHCUMOCTH 9aCTOTHI CBOOOAHBIX KOIEOAaHNN OT HHAYKTUBHOCTH B EMKOCTH KOHTYpa.

OcuuiuIorpaMMBbl SJIEKTPOMArHUTHBIX KOJIEOaHUH.

T'eHepaTop He3aTyXarIIUX JICKTPOMArHUTHBIX KOJICOaHUMH.

Mojienb 3JIeKTPOMarHuTHOTO T'eHepaTopa.

BeinyxaeHHbIC CHHYCOUAANBHEBIC KOJIeOaHus.

Pesucrop, karyuka HHIYKTUBHOCTH U KOHAEHCATOP B LIENIU [IEPEMEHHOIO TOKA.

Pe3onanc npu mociieqoBaTeIbHOM COEAMHEHHUM PE3UCTOpa, KAaTYLIKU MHIYKTUBHOCTH M
KOHJIeHCcaTopa.

Y CTpOoUCTBO ¥ NIPUHITUIT ISUCTBUS TpaHc(opmaTopa.

Moaenp TUHUHU JIEKTpONIepeIadn.

Yuenuueckuit skcnepumenm, nabopamopnusie padomasl, nPAKMUKYM.

Hzyduenue TpaHchopmaropa.

HccnenoBaHue MEepeMEHHOTO TOKa 4epe3 MOCIEAOBATEIBHO COCAMHEHHBIE KOHAEHCATOP,
KaTYLIKy U PE3UCTOP.

HabnroneHue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOTHI HCTOYHHUKOB CBETA B [IEMH ITEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpomMazHuUmMHble 60JIHbI.

MexaHuyeckue BOJIHBI, YCJIOBHSI HMX pacmpocTpaHeHus. [lomepeuHble W MPOJOJIbHBIC
BoJtHBI. [lepros, CKOpOCTh paclpocTpaHeHUs W JJIMHA BOJHBI. CBOMCTBA MEXaHUYECKHX BOJIH:
OTpa)keHHUe, IpesioMIIeHre, MHTepdepeHus U qudpaxius.

3Byk. CkOpoCTh 3ByKa. | poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

IllymoBoe 3arpsi3HEHNE OKPY>KAIOLIEH CpeIbl.

ONEeKTpOMarHuTHbIE BOJIHBI. YCJIOBUS M3JIy4YE€HHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumnas
OpHUCHTAalsI BEKTOPOB B 3HeKTpOMaFHHTHOﬁ BOJIHE.

CpoiicTBa 3JIEKTPOMarHUTHBIX BOJH: OTpa)X€HUE, NpeJIoOMIIEHHE, NOoJsApU3aIysl,
uaTepPEepeHIUS U TUHPAKIIHS.

[Ilkana 3J1€eKTPOMAarHUTHBIX BOJIH. [IpyMeHEHHe 3JIEKTPOMAarHUTHBIX BOJH B TEXHHUKE U
OBITY.

ITpuHIUIIBI paAUOCBA3U U TeNeBUIeHU. Paguonokanus.

OJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuueckue yCTpOWCTBAa M MPaKTUUECKOE INPHUMEHEHHE: MY3bIKaJlbHbIE MHCTPYMEHTHI,
panap, paguonpuéMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBUY-meus, yiabTpa3ByKoOBas
JIMaTHOCTHKA B TEXHUKE U MEAULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHHE U PaCIpPOCTPAHEHHUE MTONEPEUHBIX U MPOJOIBHBIX BOJH.

Kone6mromeecs Teno Kak UCTOYHHK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT 4aCTOThI KOJIEOaHuH.

HaOmroneHune oTpakeHus! U IPEeIoMIICHUS MEXaHWUYECKUX BOJIH.

Habmronenne untepdepeHunn U qudpakiuy MEXaHHIECKUX BOJH.

AKyCcTHUYECKUM pe30HaHC.
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CaolicTBa yIbTpa3ByKa U €ro IpUMEHECHUE.

HabGnrogeHue cBA3M TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIMTYJOA U 4YacTOTOM
KoJIeOaHUH.

HccnenoBaHnue CBONCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HHE, IIPEJIOMIICHUE,
MOJISIpU3aIysl, TUGPAKINS, HHTEP(EPECHITHS.

OobnapyxeHrne HHPpPaKpacHOro U yIbTpadrOIETOBOrO U3ITyUSHHUI.

Yuenuueckuii s3xcnepumenm, nabopamopnsvie padomut, npAKMUKYM.

M3yuenue napameTpoB 3ByKOBOU BOJIHBI.

M3yuenue pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBE.

Tema 4. Onmuka.

IIpsmonmueiiHoe pacnpocTpaHeHHEe cBeTa B OXHOpoxHOU cpene. Jlyd cBera. TodeuHsrit
HCTOYHHUK CBETAa.

OtpaxeHne cBeTa. 3aKOHBI OTpakeHHsA cBeTa. IlocTpoeHme M300pakeHHil B IUIOCKOM
3epkaiie. Cpepudeckue 3epkana.

[Ipenommennie cBera. 3akOHBI TpeOMJIEHHS cBeTa. AOCOJIOTHBIH  ITOKa3aTelb
npesomiaeHuss. OTHOCUTENBHBIM IIOKa3aTeslb MpeoMJIeHUsA. IIOCTOSIHCTBO 4acTOTBI CBETa U
COOTHOUIEHUE JJIMH BOJIH IpPU IEPEeXoJe MOHOXPOMATHYECKOrO CBETAa Uepe3 I'paHUlly pasziena
JIByX ONTUYECKHUX Cpea.

Xon mydeit B npusme. Jlucnepcust ceera. CiioxHbIN cocTaB 6enoro ceera. LlBer.

IlonHOe BHYyTpeHHee oTpaykeHue. IIpenenbHblil yroa NoIHOTO BHYTPEHHETO OTPaKEHUsL.

Cobuparome ¥ pacceuBarolue JUH3bl. ToHKass nuH3a. DOKyCHOE pacCTOSHHE U
ONTHYeCKas CHJIa TOHKOH JIMH3BL. 3aBHCHMOCTH (DOKYCHOT'O PACCTOSHUS TOHKOH cdeprudeckoi
JINH3BI OT €€ TeOMETPUH U OTHOCUTEIBLHOI'O TTOKA3aTEeNs IPEIIOMIICHUS.

®opmyna TOHKOHU JIMH3bI. Y BEJIMYEHUE, 1aBAEMOE JIMH301.

Xox npyda, NpOLIEAIIEro JUH3Y 10/ IPOU3BOIBHBIM YIJIOM K €€ I'JIJaBHOM ONTUYECKOM OCH.
TTocTpoenune n300pakeHUN TOYKHU U OTpe3Ka MNPsIMOM B COOMPAIOIINX M PACCEUBAOIIUX JIMH3AX
U UX CUCTEMAX.

Onruyeckue npudopsl. Paspemaromas crnoco6HOCTh. ['1a3 Kak onTHuecKkas CucTeMa.

IIpenensr npUMEHUMOCTH T€OMETPUIECKON OTITHKH.

BonnoBass ontuka. HWuTepdepenunss cBera. KorepeHTHbIE HUCTOYHUKHU. Y CIOBHS
HaOMfOAeHWsT MaKCHMyMOB W MHHUMYMOB B HHTEpP(PEpPCHIIMOHHOH KapTHHE OT BYX
KOT€PEHTHBIX HCTOYHUKOB. IIprMepsI Ki1accuuecKuX HHTEP(HEPESHITNOHHBIX CXEM.

Hudpakmaus cera. [JdudpakmuonHas pemérka. YcCaoBHEe HAOIMIONCHUS TJIABHBIX
MaKCHUMyMOB TP HNaJCHUA MOHOXPOMATHYIECKOTO CBETa Ha NU(PPAKIINOHHYIO PEIIETKY.

Ilonspuzanus ceera.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: OYKM, JyIla, IEpPUCKOI,
(oToanmapaT, MHUKPOCKOI, IPOEKIMOHHBINA amnmapaTr, MHPOCBETIECHHE ONTHUKHU, BOJOKOHHAs
ONTHKA, TU(PPaKIHOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue mpeaoMiICHUsI CBETA.

Hab6nroneHue nomHOro BHyTPEHHEro OTpaXkeHus. Mojenb CBETOBOAA.

HccnenoBanue Xoa CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAUICIBHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300pakeHUH B JIMH3aX.

Mopaenu MUKpPOCKOIIa, TEIECKOIIA.

HabGmonenue nuatepdepeHium cera.
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HabnroneHue 11BETOB TOHKHUX TUIEHOK.

Ha6nronenne ngudpakium ceera.

N3yueHnne nuppaKkInOHHON PeMIETKH.

Ha6nronenne nudpakiimOHHOTO CIIEKTPA.

HaOmroneHue nucriepcuu cBeTa.

HabnroneHue nonsipuzaniuu CBETA.

IIpumeHneHne MOISIPONIOB IS U3YUCHUSI MEXaHHUECKUX HAIPSKESHHI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomasl, nPAKMUKYM.

H3mepenne mokasaTens MpeIoMIICHHsS] CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAacCCTOSHHUS OT BelllecTBa (Ha MpUMeEpe >KUIKUX
JINH3).

H3mepenne POKyCHOr0 pacCTOSHHS PACCEHBAIOIINX JIHH3.

Ilomyuenne n300pakeHHs B CUCTEME U3 IUTOCKOTO 3epKajia | JIMH3HL.

IlomyueHnne n300pa)kKeHHs B CHCTEME U3 JIBYX JIMH3.

KoHcTpyupoBaHue TeeCKONUYECKUX CUCTEM.

HaGmonenue nudpakiuuu, tHTepGEpeHITHHN U MOJISIPHU3AINU CBETA.

M3ydenue noisipu3aluu CBeTa, OTPAXKEHHOTO OT HOBEPXHOCTU AUAJIEKTPHKA.

H3zyuenne naTepdepeHIINN Ta3epHOTO U3ITYUYSHHS Ha BYX MIETIX.

Hab6nronenue aucnepcuu.

Habnronenne u nccienoBanre THQGPaKIIMOHHOTO CIIEKTpa.

H3mepeHune MIMHBI CBETOBOW BOJIHBI.

IlomyuyeHne criekTpa U3IIyYeHHs] CBETOAHOIA TIPU TTOMOIIU TUPPaKIHOHHOH PEIIETKY.

Paznen 6. OcHOBBI ciennaJIbHON TEOPUH OTHOCUTEJIBHOCTH.

I'paHuubl IPUMEHUMOCTH KJlacCUUeCKOM MexaHukH. llocTynarel crnenualbHOM TEOpHUH
OTHOCHUTEIIFHOCTH.

IIpocTtpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpazoBanus  JlopeHma.  YcioBue
NpUIUHHOCTH. OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH W COKpAIICHHE
JUTAHBI.

DHEPrusi © UMITYJIbC PEISITUBUCTCKON YaCTHUIIHI.

CBs13b Macchl € HEPrUeil U UMITYJIbCOM PEJIITUBUCTCKOMN YacTULIbl. DHEPIUs IIOKOS.

TexHHUeCKHe YCTPOWCTBA M TEXHOJOTHUECKHE IIPOIECCH: CIYTHUKOBBIC IPUEMHUKH,
YCKOPHUTEIH 3apsDKEHHBIX YaCTHII.

YdaeHndecKuil SKCIIEpUMEHT, Ja00paTopHBIe pabOTHI, IPAKTUKYM.

OmnpeneneHne UMIYyJIbCAa U SHEPTUH PEITHBUCTCKUX dacTHI] (110 ¢oTorpadusiM TPEKOB
3apsDKEHHBIX YacTUI] B MACHUTHOM TIOJIE).

Paznen 7. KBanTroBas pusuka.

Tema 1. Kopnyckynapno-601no060it oyaausm.

PaBHOBeCcHOe TemIOBOE W3ITydYeHHE (M3IydYeHHE aOCOTIOTHO UYEPHOrO Teia). 3aKoH
cmenieHus Buna. I'nnoresa [1nanka o kBaHTax.

®DOoTOHEI. DHEPTHS ¥ UMITYJIBC (POTOHA.

®dotorpdekt. OnbiTel A. I'. CroneroBa. 3akoHsl ¢oTor(dekTa. YpaBHeHHe DifHIITElHHA
s porodrdpdexra. «KpacHas rpanuna» gorodrdodexra.

JaBnenue cBera (B YACTHOCTH, IABJIICHHE CBETa Ha AaOCOJIIOTHO IOIVIOMIAIOLIYIO H
a0COIOTHO OTpaXKAIOMIYIO TTOBepXHOCTH). OnbiThl 1. H. JleGenena.
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BonHoBele cBolicTBa dactull. Bosnbl ne bpoiina. [nuHa BonHBI e bpoins U pazMmepsl
o0ylacTH  JIOKJIM3allMd  JBWXKyIIelcs  dYacTHIpl. KOpHmycKyJsIpHO-BOJIHOBOHW — Ayaiin3M.
Judpakius 3J1eKTpOHOB Ha KPUCTAIIIIAX.

Crnenuduka nusmepennii B Mukpomupe. CooTHomeHus Heonpenenénnocteit I eiizentepra.

TexHnUeckne yCTPOHCTBAa M TEXHOJIOTHMYECKHE IPOLIECCHI: CHEKTPOMETP, (HOTOIIEMEHT,
(hoTOIATUNK, TYHHEJIBHBIM MUKPOCKOII, COJTHEUHas 6aTapes, CBETOIUO.

Hemoncmpayuu.

Dotod3¢hPeKT Ha yCTAaHOBKE C [TUHKOBOH TJIACTHHOM.

HccnenoBanue 3aKkoHOB BHENTHETO (oTodddekTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS MOJYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

CseToano.

Comnneunas 6aTtapes.

Yuenuueckuit sxkcnepumenm, nabopamopnusie padomault, nPAKMUKYM.

HccnenoBanue goropesnucropa.

Nsmepenne nocrostaHoi [lnanka Ha ocHOBe ncciaeaoBanus pororddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAUOM, OT HAIIPSKEHUSI.

Tema 2. @uzuka amoma.

OMBITH 1O UCCIENOBAaHUIO CTpOeHUA aroMma. [InanerapHas Mmogens atoma Pesepdopaa.

Iloctynarsl bopa. M3nydenue u norjomieHue (OTOHOB MPU IMEpPEexoAe aToMa C OJHOTO
YPOBHSI DHEPIUU HA IPYroi.

Bungs! ciektpoB. CrieKTp ypOoBHEH 3HEpruu aToMa BOJOpOaa.

CrnoHTaHHOE U BBIHYXJEHHOE U3IlydeHue cBera. Jlasep.

TexHuueckue yCTpOHCTBA M TEXHOJIOTUYECKUE MPOLIECCHI: CIEKTpajbHBIA aHAIU3
(CHEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

HaGmoneHne TnHEeHYaThIX CIIEKTPOB.

YCTpoHCTBO U ACHCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHULI.

OmnpeneneHne JIUHBL BOJHBI Ja3€PHOTO U3I1y4YECHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomout, npAKMUKyM.

HaGmroneHne THHEHYaToTo CIIeKTpa.

HccnenoBanue crieKTpa paspeKeHHOIO aTOMAapHOrO BOJOPOAA U M3MEPEHHUE IOCTOSIHHOM
Punbepra.

Tema 3. Duzuxka amomnozo a0pa u I1eMeHMaAPHbIX YACHUY,.

Hyxnonuas moxaens simpa IeitzenOepra—lBanenko. 3apsn sapa. MaccoBoe 4uCIIO siapa.
H3oTonsl.

PannoakTuBHOCTE. Anbda-pacnaz. DIEKTPOHHBIH M MO3UTPOHHBIM OeTta-pacnaxn. ['amma-
U31y4eHHUeE.

3akOH paJMOAaKTUBHOIO pacnaga. PanuoaxkTuBHBIE H30TOHNBI B Ipupojge. CaoiicTBa
HOHMU3UPYIOIIETO  M3ITy4YeHUs. BiusHue  paJuOakTUBHOCTH HAa  JKUBBIE  OPraHU3MBL
EcrtecTBenHbI (hOH n3mydeHus. Jlosumerpusi.

OHeprus cBs3M HYKJIOHOB B siipe. SInepHble cuibl. JledeKT MaccH sipa.

Snepusle peakiuu. [lemenwe u cuHTe3 smep. SnepHele peakTopsl.  [IpoOiemsl
YIPaBISIEMOr0 TEPMOSIIEPHOrO CHHTE3a. OKOJIOTHUUECKHUE ACHEKThl Pa3BUTHUSL  SAJIEPHOU
SHEPIETUKU.

Mertoabl perucTpaluu U UCCiIeOBaHUs 3JIEMEHTAPHBIX YaCTHLI.
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dyHaaMeHTalIbHbIC B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U JIENTOHBI. [IpencraBienue o
CranmaptHoii mosenu. KBapk-riirooHHast MOJIENb apOHOB.

®dusnka 3a npenenamu CtanmaptHoid moaenu. TEMHas MaTepus U TEMHas SHEPTHSL.

EnunacTBO (husnveckoi KapTUHBI MUpA.

TexHUUYeCcKHe yCTPOHCTBA U TEXHOJIOTHYECKHE MPOIIECChI: TO3UMETpP, kamepa BuiibcoHa,
SIAEPHBIM  pPEakTop, TEePMOSIEpHBIA peakTop, aroMHas OoM0a, MarHUTHO-pE30OHaHCHas
Tomorpadus.

Yuenuueckuit akcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

HccnenoBanue TpeKoOB YacTHIl (10 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCMIOJIB30BaHUEM JO3UMETPA.

H3zydenune nmoriomieHus: OeTa-4yacTHIl ATFOMUHHEM.

Paznen 8. Ji1ieMeHTHI ACTPOHOMUHU U ACTPOPUNKH.

Otanbl  pa3BuTHs acTpoHomuu. [IpukiagHOoe W  MHPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHUMOCTHh 3aKOHOB (HU3UKH JUISI OOBSCHEHHS IPUPOJBI KOCMHYSCKUX
00OBEKTOB.

Metonpsl acTtpoHOMHUYECKHX ucciaenoBaHnii. COBpEMEHHBIE OITHYECKHUE TEJIECKOIIBI,
pPaIMOTENIECKOITBI, BHEATMOC(EpHAsS aCTPOHOMHUSI.

Bun 3B€3aH0T0 Heba. Co3Be3aus, ipKUe 3BE3/bI, IUIAHETHI, UX BUIUMOE JIBUXKCHUC.

CotHeuHas cUCcTeMa.

Comane. ComHedHast akTUBHOCTBE. VcTouAuK sHeprun ComHIa u 3BE3]I.

3BE3MBI, WX OCHOBHBIC XapaKTEepUCTUKHU. JlmarpamMma «CHeKTpalbHBIA Kjacc —
CBETHMOCTBY. 3BE3/IbI TJIABHOM ITOCIIEAOBATCIILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTEY IS
3BE31 TJIaBHOM  TIOCTIECNIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHEBIC
MPEACTaBJICHUS O MPOUCXOKICHUHU U dBoJIIoLIMK CoJHIA U 3BE3M. DTalbl )KU3HU 3BE3I.

Mineunsiit [1yTe — Hama "anaktuka. [Tonoxxenue u nemkenune Connua B [Namaktuke. Tumnsl
rajakTvk. PanuoranakTuky u kBa3apbl. UEpHbIE ABIPHI B SApax TajlaKTHK.

Bcenennasi. Pacmmpenne BcenmenHoii. 3akoH Xa0O6ma. Pasz0Oeranue ranaktuk. Teopwus
Bonpiioro B3psiBa. PeukToBOE U3IydYeHUE.

MacmrabHas cTpykTtypa BeenenHoil. MerararakTuka.

Hepeménnpie mpo6iaeMbl aCTpPOHOMUH.

Yuyenuueckue naonrooenus.

HaGmronenuss 3BE3gHOrO Heba  HEBOOPYKEHHBIM  TJIA30M €  HCHOJIb30BaHUEM
KOMITBIOTEPHBIX TIPWJIOKEHHUH TSI ONpPEACIICHHUS TOJOKESHHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBEpHOro MOTyIIapysi U sIpKUe 3BE3BI.

Ha6monenus B Teneckorn JIyHbI, miaHeT, TYMaHHOCTEH U 3BE3HBIX CKOTUICHHUH.

Puznveckuil NPaKTUKYM.

Crioco0s1 m3MepeHus: (PU3NISCKUX BEIUYUH C HCIOJIH30BAaHUEM aHAIIOTOBBIX M MU(PPOBBIX
W3MEPUTEIIBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCUTEJIbHBIE TMOTPEIIHOCTH  MU3MepeHul  ¢usnueckux BenauyuH. OIlleHKa TpaHUIl
MOTPEMTHOCTEM.

IIpoBeneHne KOCBEHHBIX W3MEPEHHH, MCCIEAOBaHUM 3aBUCHUMOCTEH  (U3MYECKUX
BEJIWYHH, MPOBEPKA MPEUTOKEHHBIX THITOTE3 (BBIOOp W3 pabOT, OMUCAHHBIX B TEMATHYCCKUX
pazgenax «Y4eHUYeCKU 3KCIIEpPUMEHT, Ja0opaTOpHBIE pabOTHI, IPAKTUKYM).

O0o01mamee NOBTOPEHUE.

OO6obmieHne W CcHCTeMaTH3alvs  COACSpP)KaHUsS  pa3lesioB  Kypca «MexaHHKay,
«MonexkymnsipHas ¢U3UKa U TEPMOIUHAMHKAY, «IJIEKTpoAuHaMHuKa», «KoyiebaHus M BOJIHBDY,
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«OCHOBBI CIEIMATBHONM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBass ¢usuka», «DIeMEHTHI
aCTPOHOMHMH M acTPODHU3NKI».

Ponb ¢u3MKM W acTpOHOMHH B IKOHOMHYECKOH, TEXHOJIOTHYECKOW, COIUAIBHOU U
9THYECKOW cdepax IOesATEeTLHOCTH YeJIOBeKa, pPOJb W MecTo (U3MKH M acTpOHOMHH B
COBPEMEHHOM Hay4yHOH KapTUHE MHpa, 3HAUCHUE ONUCATEIBbHON, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTEILHON U MPOTHOCTUYECKON (yHKIU (pU3NUIECKOil TeoprHU, poJib (PU3NUECKO TEOpUH
B (popMHpOBaHUHU TIPEACTABJICHUH O (PU3NUECKOW KapTHHE MHpa, MECTO (PU3NUECCKOU KapTHHBI
MHpa B 00IIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUM O MPUPOJIE.

MexnpeaMeTHbIe CBSI3M.

N3yuenne xypca ¢pusuku yriayOaéHHOro ypoBHs B 11 Kjacce oCymIecTBISETCS C yIETOM
COIEpKATEIbHBIX MEXIIPEIMETHBIX CBsI3ell € KypcaMH MaTEeMaTHKH, OWOJIOTHH, XWUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mescnpeomemmnole NOHAMUA, C6AZAHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SIBIGHHE, Hay4dHBIH (akT, rumoresa, (HU3WUECKas BEIMYHHA, 3aKOH, Teopws, HaOIroAeHUe,
SKCHEPUMEHT, MOJIEIUPOBaHUE, MOJIENIb, U3BMEPEHUE, IOTPELIHOCTH U3MEPEHUM, U3MEPUTEIbHbIE
puOOPHI, U poBas 1a00paTopHs.

Mamemamuka: penieHne CUCTEMbl ypaBHeHUH. TpuroHoMmerpruyeckue (QyHKIUH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXAECTBO. BEKTOphl UM HX
NPOEKIMH HA OCU KOOPJAWHAT, CJIOXKEHHE BEKTOPOB. IIpom3BOAHBIC 3JIEMEHTApPHBIX (DYHKIIMIL.
TIpuznaku nomoOwUs TPEYTrOILHUKOB, ONPEIeIICHIE TUTOMAAN IDIOCKUX GUTyp U 00bEMa Tel.

buonozun: >nexTpudeckue SIBICHHUS B JKHUBOH IpUpOJE, KojieOaTelbHBIC NBHXKECHUS B
)KMBOM — OpUpOJE,  HKOJIOTMYECKHME  PHUCKM  IpU  IPOU3BOACTBE  AJIEKTPOIHEPIuUU,
3JIEKTPOMAarHUTHOE 3arpsA3HEHHE OKpY’)Kalolled cpenbl, yIbTpa3ByKoBas JUAarHOCTHKA B
MEIULIMHE, ONTUYECKHUE SIBJICHUS B )KUBOU MPUPOJEL.

Xumun: CTpOCHHE aTOMOB U MOJICKYJ, KPHUCTAINIMYECKas CTPYKTypa TBEPABIX TeTl,
MEXAHU3MBbI 00pa30BAHUS KPUCTAJUINYECKON PEIIETKH, CIIEKTPaIbHbINA aHAIU3.

T'eozpagpus: MarHUTHBIC TIOIOCAa 3E€MITH, 3QJICKU MArHUTHBIX Pyd, (OTOChEMKA 3€MHOU
MMOBEPXHOCTH, ceiicmorpad.

Texnonozusn: npuMEeHEHUE MOCTOSIHHBIX MarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOABUIaTEb
Slkobu, TreHepaTop NEPEMEHHOTO TOKAa, WHAYKIHOHHAs IIeYb, JIMHUH OJJEKTpollepenad,
SJICKTPOJIBUTATENh, pafap, PpaauoNpUEMHUK, TEJICBU30p, aHTeHHa, TenedoH, CBU-meus,
YIBTpa3ByKOBasi AUAarHOCTHKa B TEXHUKE, MPOEKLUHUOHHBIN ammapar, BOJIOKOHHas OIITHKA,
coJHeuHas 0aTapesi, CITlyTHUKOBBIC TIPUEMHUKHY, sIACPHAsT YHEPTeTHKA U SKOJIOTHYSCKUE aCITeKThI
€€ pa3BUTHS.
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INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMUYHOCTHBIE PE3VYJIBTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS YUEOHOrO npeaMera «PU3HKa» TOKHBI OTPAXKATh
TOTOBHOCTHb U CIIOCOOHOCTH OOYYaOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPECHHEH
MO3UIIMEeH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHUEHTAallui, TO3UTUBHBIX BHYTPEHHHUX
yOeXXIeHHl, COOTBETCTBYIOMINX TPAAWIHNOHHBIM IIEHHOCTSIM POCCHICKOro  0oOIIecTBa,
paCcluIiMpCeHUuEC KU3HCHHOI'O OIIbITa W OIIbITa ACATCIIBHOCTHU B IPOLECCE peajin3alliil OCHOBHBIX
HamnpaBJICHUH BOCIIUTATEILHON IESITEILHOCTH, B TOM YHCJIE B YaCTH:

IPa’KIAHCKOT0 BOCIIUTAHUSA:

e Cc(hOPMHUPOBAHHOCTh TPaKTAHCKOH TIO3UIMM OOydarolerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

e TPUHATHE TPATUIIMOHHBIX OOIIEUEIIOBEUECKNX I'yMAaHUCTUUSCKUX U TEMOKPATHIECKHUX
IIECHHOCTCH;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECAaX I'PakJJaHCKOro OOIEeCTBa,
Y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIliH;

[ 4 YMEHUC BSaHMOHCﬁCTBOBaTL C COIUAaJIbHBIMH HWHCTUTYTaMU B COOTBCTCTBUU C HUX
(GYHKUHMSIMU ¥ HA3HAYCHUEM;

® TOTOBHOCTH K TYMaHUTAPHOH U BOJIOHTEPCKOU NESITEIFHOCTH.

NMATPHOTHYECKOTO BOCITUTAHHUS:

e c(hopMHUPOBAHHOCTh POCCUMCKOM TpaKTaHCKOH MIACHTUYHOCTH, TATPHOTHU3MA;

e IICHHOCTHOE OTHOIIECHHE K T'OCYyTapCTBEHHBIM CHMBOJIAM, JOCTHXEHHSIM POCCHUCKHX
Yu€HBIX B 00J1aCTH (PU3UKH U TEXHHKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e chOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, DTHUECKOTO TIOBEICHMUS;

e COOCOOHOCTH OIICHWBAaTH CHUTyallMI0 W IIPUHAMATh OCO3HAHHBIE  PEUICHUS,
OPHUEHTHPYSCh Ha MOPAJLHO-HPAaBCTBEHHBLIE HOPMBI M LIEHHOCTH, B TOM YHCIE B
JIeSITEIbHOCTH YUEHOT0;

e OCO3HAHHWE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOHINBOTO Oy AYIIETO.

3CTETUYECKOI0 BOCIMTAHUA:

e DOCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOUas OSCTETHKY HAaydHOTO TBOPUYECTBA,

MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOT0 BOCIIUTAHUSA:

e UHTEpEC K pasIu4HbIM cdepaM TpodecCHOHATBLHON NEsITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3UKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BHIOOpP Oymymieit
npodeccun u peaTn30BHIBATh COOCTBEHHBIC JKU3HEHHEIC TIIAHEL,

® TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHHUIO W CaMOOOpa3oBaHUIO B obOIacTh (PU3MKH
Ha TIPOTSHKEHUU BCEH KU3HU.

3KOJIOTHY€eCKOr0 BOCIIUTAHMSL:

e chOpPMUPOBAHHOCTE 3KOJOTHUECKONH KyJIbTYPhI, OCO3HAHHE IJI00AIBLHOIO XapakTepa
9KOJIOTHYECKHUX Mpodiiem;

e [UTAHUPOBAHHWE M OCYIISCTBIIEHHE AEUCTBUM B OKPY KAIOMIEH Cpele Ha OCHOBE 3HAHMUS
LieJIel yCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA;
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e pacmIMpEeHHE OIbBITa AESITEIBHOCTH HKOJOTHYSCKOW HaIMpaBICHHOCTH Ha OCHOBE

UMEIOIINXCS 3HAHUM 110 (Pu3HuKe.
LEHHOCTH HAYYHOI'0 MO3HAHMS:

e chopMHUpPOBAaHHOCTH MHUPOBO33PCHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS (PUHICCKON HAYKH;

e OCO3HaHHWE IICHHOCTH HAyYHOU JEATEIHbHOCTH, TOTOBHOCTH B IIPOIECCE W3YUCHHS
¢bu3mKkm  OCymecTBIAT,  TPOSKTHYKDO W HCCIEAOBATEIBbCKYIO  JESITEIbHOCTH
WHIAVWBUYAJIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBIE YHUBEPCAJILHbIE YUeOHBIE el CTBUSI
ba3oBble Jornueckue aeiicTBus:

®  CaMOCTOSTENBHO (OPMYIHPOBATh U AKTYaJU3HUPOBATH IPOOJIEMYy, pacCMaTpUBATh €&
BCECTOPOHHE;

e  OMpPENeIATH LETH NeATSIHFHOCTH, 3a0aBaTh ITapaMeTPhl U KPUTCPHUH UX JOCTIDKCHUS;

e BBISBISITH 3aKOHOMEPHOCTH U TMPOTHBOPEUYHS B PAaCCMAaTPUBACMBIX (PU3HUYCCKUX
SIBIICHUSIX

e paszpabaTeiBaTh IUIAH peHIeHWsT N[pobiieMBl C yd4€TOM aHadu3a HMEIOMIUXCS
MaTepuanbHbIX 1 HEMAaTEPHAJIbHBLIX PECYPCOB;

e BHOCHUTH KOPPEKTHUBHI B JIEITEIHHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIHTATOB IIEIISIM,
OIICHUBATH PUCKH MOCICACTBHI AEATCIEHOCTH;

e KOOPJMHHUPOBATH U BBINOJHATH PabOTy B YCIOBUSIX pPEaIbHOr0, BUPTYAJBHOTO MU
KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

e pa3BHUBATH KPEATHBHOEC MBINLICHHUE TIPH PEIICHUH KU3HEHHBIX ITPOOIIeM.

BbasoBbie ucciaenoBarejbCKie AeiiCTBHA:

e BIAJACTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUYEBBIMU MOHATHIMHA M METONAMHU (QU3NIECKOH
HaYKHU;

e BIAJACTh HABBIKAMHU Y4YEeOHO-HCCIEAOBATEIILCKOW W TIPOSKTHOH JCATEIBHOCTH B
o0nacTH (U3NKH, CHOCOOHOCTHRIO M TOTOBHOCTBIO K CaMOCTOSITEJILHOMY ITOHCKY
METOJIOB pCIICHUs 3amad (U3NIECKOTO COJCPIKAHUS, TPUMEHCHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS,

[ 4 BJIaJACTh BUAAMU JCATCIIBHOCTH IO MOJYYCHHWIO HOBOI'O 3HaHWsA, €0 MHTCPIIpETAIIUU,
peoOpa3oBaHUIO M MPUMECHEHHUIO B PA3JIMYHBIX YICOHBIX CUTYAIHIX, B TOM YHCIE TIPU
CO3JIaHWHU YYEOHBIX TPOCKTOB B 00JIaCTH (PU3UKH;

® BBISBISATh NPUYHUHHO-CJICICTBECHHBIC CBSI3M M aKTyaJIHU3HpPOBATh 3a7ady, BBIIBUTATh
rUrore3dy e€ pelieHus, HaXOIWTh apryMEHThl U  JIOKa3aTelIbCTBa CBOUX
YTBEp)KACHUM, 3a71aBaTh IMapaMeTPhl U KPUTEPHUH PEIICHUS;

[ 4 AHAJIM3UPOBATh IIOJYYCHHBIC B XOJC€C PCEIICHUA 3aJadud Ppe3yabTaTbl, KPUTHUYCCKHU
OIICHUBATh UX JOCTOBEPHOCTD, IIPOTHO3UPOBATh H3MECHEHHE B HOBBIX YCIOBUSIX;

® CTaBUTHh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJ]a4l B 00pa30BaTeIbHON ASATEILHOCTH, B
TOM YHCIIEC IPH U3YUCHUH (PU3HKY;

e J1aBaTh OLICHKY HOBBIM CHUTYallHsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

® yYMETh IIEPEHOCHUTH 3HAHUSI IO (U3UKE B MPAKTUUECCKYIO 00JIACTh KU3HEACATCIHLHOCTH,
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YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX IIPEIMETHBIX 00JIaCTeH;
BBIABUIaTh HOBBIE UIEH, IPEJlaraTb OpUruHaIbHbIE ITOJIXO0AbI U PELLIECHUS;
CTaBUTH NPOOJIEMBI U 3a/1a4H, IOy CKAIOIINEe aIbTepHATUBHbBIE PEIICHUS.

Pa6ora ¢ undgopmanmeii:

BJIaJIeTh HaBBIKAMH TOJy4YeHHS HHGOpPMamUH (PU3HIECKOTO COAEpPKaHUS W3
WCTOYHHKOB pa3HbIX THUIOB, CaMOCTOSATEIIFHO OCYIIECTBIISITh IIOWMCK, aHaIu3,
CHCTEMATH3AIMI0O W HHTEpIIpeTanuo HWHGOPMALMH Pa3IMIHBIX BHAOB H (HOpM
MPEICTABICHHS;

OIICHUBATH JOCTOBEPHOCTh HH(pOpMaIu;

HCITIOJIB30BATH CpeﬂCTBa HH(bOpMaI.IHOHHLIX nu KOMMyHI/IKaI_II/IOHH])IX TeXHOJ’IOFI/II\/’I B
pCUICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHW3alHOHHBIX 3amad C
cobmrosieHieM  TpeOOBaHWH  SPrOHOMHKH, TEXHHKH O€30IMacCHOCTH, THTHCHBI,
pecypcocOepeKeHus, TPAaBOBBIX M HSTHYECKUX HOPM, HOPM HH(POPMAIMOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3HUYECKOTO COMCPIKAHHS B pPazIMYHBIX ¢GopMarax C yd4ETOM
Ha3HAYCHUS WH(POPMAIMM U IICJICBOH ayIWTOPHUH, BBIOMpPAs ONTHMAIBbHYIO GopMy
MPEICTABICHHS U BU3YaIH3aIlHH.

KOMMyHI/IKaTI/lBHLIe YHUBEpPCAJILHbIC yqeﬁnble }IeﬁCTBHﬂ:

OCYIIECTBIIATH OOIICHHUE HA YPOKax (DU3UKU M BO BHEYPOUYHOU JIESITEIHHOCTH;
pacrio3HaBaTh NPEANOCHIIKH KOH(PIUKTHBIX CUTYalluid U CMATYaTh KOH(JIUKTHI;
Pa3BEPHYTO W JIOTUYHO H3JlaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAaHUEM SI3BIKOBBIX
CpEJIICTB;

IMIOHUMATh U UCITOJIB30BaTh IPEUMYIIECTBA KOMAHIHON W HHANBHUIYAIIHHOI paboTHI;
BBIOHPATh TEMATHKY W METOJBI COBMECTHBIX NEUCTBUH C YIETOM OOIIUX WHTEPECOB U
BO3MOYKHOCTEH Ka)XKJOT0 WieHa KOJUJICKTHBA;

OpUHUMATh LEIH COBMECTHOM ACATCIIbHOCTU, OPraHU30BbIBATH U KOOPAWHUPOBATH
JeHCcTBUS MO €€ JOCTHIXKEHUIO: COCTaBJISTh IUIaH JEUCTBUH, paclpeneisiTb pojd C
y4€TOM MHEHHI y9aCTHUKOB, 00CYXIaTh PE3yJIbTaThl COBMECTHOMH PaOOTHI;

OILICHWBATh KAa4eCTBO CBOETO BKJIaJa W KaXKJOr0 yYaCcTHHKA KOMaHAbl B OOIIUIA
pe3yJbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeyiaraTb HOBBIE MPOEKTHI, OIICHUBATh UJICH C IMO3WUIIMH HOBU3HBI, OPUTHHAIHLHOCTH,
MPaKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh TMMO3UTHBHOE CTPATETHYECKOE IIOBEJCHUE B PA3JIMYHBIX CHUTYaIUsIX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKECHUE, OBITh MHUITHATUBHBIM.

PeryasiTuBHbIe yHUBepcaibHble YUeOHbIe JeiicTBHs
Camoopranmuzanus:

CaMOCTOSITEIIFHO OCYIIECTBJISATH IMO3HABATEIILHYIO JICATSIILHOCTh B 00J1aCTH (PU3UKU U
aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYITUPOBATh COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITEIBHO COCTAaBJIATH IUIAH PELICHUSI pacUETHBIX M KaueCTBEHHBIX 3a7]ad, IJIaH
BBIITOJTHEHUS TTPAKTHYECKOH paboThl ¢ yYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEW U NPEANOYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacuMpsTh paMKH yueOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEMOUYTEHUI;
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JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO W TPOSIBIICHUIO JPYIUIHU B oONacTH (QU3MKH,
[TOCTOSIHHO TOBBIIIATH CBO¥ 00pa30BaTebHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTpOJ’lL, 3MOIII/IOHaJ'Il>HbIﬁ HHTCJIJICKT?:

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3yIbTaTOB LEJSAM;

BJIQJICTh HAaBBIKAMH TIO3HABATEIBHOW pediiekcnu Kak OCO3HAaHHUS COBEPIIAEMBIX
JIEHCTBUN U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUMN;

HCIIOIB30BaTh MPUEMBI peIIeKCHH TSl OLIEHKH CUTYaIliH, BEBIOOpa BEPHOTO PEIICHHUS;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PELICHUSI IO UX CHUKEHUIO;
NPUHUMATh MOTUBBI M apT'yYMEHTHI APYTUX IIPU aHAIM3E PE3yJIbTaTOB JICSITCILHOCTH;
NIPUHUMATH ce0s1, TIOHNMAas CBOM HEJIOCTAaTKU M TOCTOMHCTBA;

MPUHUMATh MOTUBBI U apIryMEHThI APYTUX MIPU aHAJIN3€ PE3YJIbTATOB AESITEIbHOCTH;
MpU3HABATh CBOE MIPABO U MPABO APYTUX Ha OMINOKH.

B mpomecce DOCTHXKEHHS! JTMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS IMPOTPAMMEI MO (PU3HKE IS
YPOBHS CpeHero oOmero oopa3oBaHusl Y 0OYyUYarOIIMXCs COBEPIICHCTBYETCS dYMOITMOHATBHBIN
HMHTEJUICKT, MPEANOIararoiui chOpMUPOBAHHOCTE:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CHOCOOHOCTH IIOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BHACTH HANpaBJICHMSI Pa3BUTHUS COOCTBEHHOI AMOLMOHAIBHON cdepsl,
OBITh YBEPEHHBIM B cebe;

caMOperyJupoOBaHUs, BKJIFOYAIOLLIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TOBEIACHHE, CIIOCOOHOCTH  aJalTUpPOBATBCA K
SMOIMOHAIBHBIM U3MEHEHHUSM U MPOSIBIISATHh THOKOCTB, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHBAllM{, BKJIIOYAIOLIEH CTpEMIIEHHE K JOCTHXKEHHIO LU U YCIIEXY,
ONTUMU3M, HHUITUATUBHOCTb, YMEHHUE JEHCTBOBATH, HCXOS U3 CBOUX BO3MOXKHOCTEI;
SMITaTHH, BKIIFOYAIONIE CIIOCOOHOCTh MOHMMATh 3MOIMOHAJIBEHOE COCTOSTHHE JIPYTHUX,
YYUTBIBaTh €r0 TPU OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTE K COYYBCTBHIO U
COIEPE)KUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpauBaTh OTHOLIEHUS C
IPYTUMH JTFOOBMH, 3a00TUTHCS, TIPOSIBILITE HHTEPEC U pa3pemaTb KOH(QIUKTHI.

ITPEAMETHBIE PE3VYJIbTATBI

K xonmy oOyuenus B 10 knacce npenMeTHBIC pe3yiabTaThl Ha YIUIyOJIEHHOM YPOBHE JOJDKHBI
oTpaxaTb COPMUPOBAHHOCTD Y O0YJAIOIINXCSI YMEHHIA:

IMIOHUMATh pPOJIb (PU3UKH B DSKOHOMHYECKOW, TEXHOJIOTHYECKOH, HSKOJIOTHYCCKOM,
COIMAIIbHON W 3THUYECKON cdepax NMesTeIbHOCTH YeJ0BEKa, pOJb U MECTO (U3UKH B
COBPEMEHHOM Hay4YHOU KapTHHE MHpa, 3HA4YCHUE ONUCaTeIILHOM,
CHUCTeMaTH3UpyIoNIeH, OOBSICHUTEIIBHOH M MPOTHOCTHYECKOH (GyHKIHH (Pu3nueckon
TEOPUHU — MEXAHUKH, MOJIEKYJSIPHOH (U3MKH U TEPMOJUHAMHUKH, POJIb (PU3NUECKOU
TeOpuHr B (POPMUPOBAHUU MPEACTABICHUN O (U3NIECCKON KapTUHE MHUPA;
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pa3iau4aTh yCIOBHUS IPUMEHHMOCTH MOJENIEeH (QU3HMYECKHUX TeJl M MPOIECCOB
(sBneHuit): MHEpIUATBHAS CUCTEMA OTCUETa, aOCOJIIOTHO TBEPIOE TEI0, MaTepuabHas
TOYKa, PaBHOYCKOPEHHOE [BIDKEHHE, CBOOOAHOE TIAJICHHE, aOCONIOTHO YIIpyTas
nedopmanusi, abCOIOTHO yIpyroe U abCOIIOTHO HEYNPYyroe CTOJKHOBEHHS, MOJCITU
rasza, XHIKOCTH M TBEPAOTO (KPHUCTAJLTMYECKOTO) Teja, HMJACATbHBIA Ta3, TOYSUHBIN
3aps, ONHOPOAHOE IIEKTPUYECKOE I10JIE;

pasnuyaTh yciaoBHUs (TpaHULBl, 00JaCTH) MPUMEHUMOCTH (U3HYECKHUX 3aKOHOB,
IIOHUMAaTh BCEOOMMN XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB W OTPaHHMYCHHOCTH
HCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATH MEXaHUYECKHE IMPOLECChl M SBJIEHUS, MCIIOIb3Ys
OCHOBHBIE TIOJIO)KEHUSI W 3aKOHBI MEXaHHKH (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JIBYOKEHMSI, (pOpMyJIbI KMHEMaTHKH PaBHOYCKOPEHHOTO IBIDKEHUS, IpeoOpa3zoBaHUs
lanunes s ckopocTM W NEpeMeElleHus, 3akoHbl HplOTOHa, MOPUHIMUII
OTHOCHUTEJIbHOCTU ['anuiesi, 3aKOH BCEMHUPHOIO TSTOTEHMs, 3aKOHBI COXpaHEHUs
AMIyTbCa W MEXaHHYECKOH DSHEpTruH, CBs3b pabOTBl CHIBI C H3MEHCHHEM
MEXaHUYECKON OSHEPTrHH, YCIOBUS paBHOBECHS TBEPHOTO Teia), IMpPA OTOM
HUCIIOJb30BaTh  MaT€MaTUYECKOE  BBIPAXXKEHHE  3aKOHOB, yKa3blBaThb  YCIOBHS
MIPUMEHUMOCTH (PU3NISCKUX 3aKOHOB: IpeoOpa3oBaHmii ['anniesi, BTOpOro M TPETHETO
3ak0OHOB HpIOTOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCa U MEXAaHUYECKON IHEPruM, 3aKOHa
BCEMHUPHOT'O TATOTEHMUS;

aHaJIM3UpoOBaTh " OOBSICHATE TEMIOBBLIE OpoueCChl U SABJICHUSA, HUCIIOJIB3YsA OCHOBHBIC
mosiockeHus: MKT © 3akoHBI MOJEKYJSIpHOM (PU3MKKM M TEepMOJUHAMHUKH (CBSI3b
JaBJICHUS WUJICAIFHOTO Ta3a CO CpeHEH KMHETUYECKOW dHEPTUEN TETIJIOBOTO JIBHXKEHUS
U KOHIIGHTpalMel ero MOJIEKYJ, CBsI3b TEMIIepaTyphl BellecTBAa CO CpeaHen
KMHETUYECKOM 9JHEeprueil TEeIUIOBOIO0 JBMJKEHUS €ro 4YacTHull, CBA3b J1aBJICHUSA
HUICaJTbHOTO Ta3a C KOHIICHTpAIlMe MOJIEKYJ W €ro TemIlepaTypol, ypaBHEHHE
MenneneeBa—Kimameiipona, TepBBIA 3aKOH TEPMOJWHAMHUKH, 3aKOH COXpaHEHUS
SHEPrUM B TEIUIOBBIX IIpolleccax), HpPH OSTOM HCIOJIB30BAaTh MAaTeMaTHUECKOE
BBIpa)KEHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS NMPUMEHHUMOCTH ypaBHEHUs MeHeneeBa—
Kmaneiipona;

AHAIM3UPOBaTh W OOBSACHATH DIIEKTPUYECKHUE SIBIICHUS, WCIOJb3ysS OCHOBHBIC
MOJIOXKEHHUS M 3aKOHBI DJIEKTPOJAUHAMHUKH (3aKOH COXpaHEHMs 3JIEKTPUUECKOTO 3apsa,
3akoH  KyloHa, TIOTEHIMAIBLHOCTh  JJIEKTPOCTATHYECKOTO  TOJsI,  IPUHIUN
CYNEPIIO3ULIMU DJIEKTPUYECKUX MOJIeH, MPU 3TOM YyKa3blBas yCJIOBHUS MPUMEHHUMOCTHU
3akoHa KyioHa, a Takke NpPaKTHUYECKH BaKHBIC COOTHOIICHHS: 3aKOHbBI Owma s
ydacTKa LIeNH U JJIs1 3aMKHYTOM 3JIEKTpUUECKOi 1enu, 3akoH Jxoyns—JleHia, nmpaBuna
Kupxroda, 3akonbsr @apanes 11 3JISKTPOIN3a);

OINHCHIBaTh (PU3HMYECKHUE MPOLECCHl U SBICHHS, UCIOJB3Ysl BEIIMYUHBI: TIepeMeIIeHUeE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
MIOTCHIIMAJbHAS DHEPrys, KWHETHYECKas JHEPrusi, MEXaHWYecKas HSHeprus, padora
CHJIBI, LEHTPOCTPEMUTEIIFHOE YCKOPEHHE, CHJla TSIKECTH, CHjla YIPYroCcTH, cCuiia
TPEHUsI, MOIITHOCTh, SHEPTHUS B3aUMOJCUCTBHUS Tea ¢ 3eMiél BOJIM3H € TOBEPXHOCTH,
SHEPrus ynpyroil npedopmauvu NOpPY>XHUHBI, KOJUYECTBO TEIUIOTHI, abCotoTHas
TeMmIeparypa Tena, padoTa B TEpMOAMHAMUKE, BHYTPEHHSS DSHEPrUs HIICAIBHOTO
OJIHOATOMHOTO Taza, pabdoTa HICAIBHOTO Ta3a, OTHOCHUTENbHAS BJIAXXHOCTh BO3AyXa,
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KIIl umneanbHOro TEIUIOBOIO JBUIaTellsl; SJIEKTPUYECKOE IIOJIE, HAIPsKEHHOCTH
3JIEKTPUYECKOTO TIOJISI, HANPSHKEHHOCTH IIOJISI TOYEYHOTO 3apsifia WM 3apsHKEHHOTO
1Iapa B BaKyyMe€ U B JIMJIEKTPUKE, OTEHIMAI JIEKTPOCTAaTUYECKOIr0 IOJIsl, Pa3HOCTh
MOTEHLUMAJIOB, 3JIEKTPOJABIIKYINAS CUJIA, CHJIA TOKa, HaIpsDKEHUE, MOIIHOCTb TOKa,
JJIEKTpUYECKass EMKOCTh IIJIOCKOIO KOHIEHCATOpa, COIPOTHUBIIEHUE Y4YacTKa LENU C
IOCJIEAOBATENBHBIM U IAPAJUIENIbHBIM ~ COSAUHEHHUEM  PE3UCTOPOB,  DHEPrus
3JIEKTPUYECKOIO TIOJIsl KOHJIEHCATOopa;

OOBSICHATE OCOOCHHOCTH IPOTEKaHUs  (PU3MYECKUX SIBICHUM: MEXaHHYEeCKOe
JBIDKCHHE, TEIUIOBOE JBW)KEHHE 4YacTHUL, BEILIECTBA, TEILUIOBOE pPAaBHOBECHE,
OpOYHOBCKOE IOBIDKeHHUE, MU Py3Hsi, NcTapeHne, KUIEHNE W KOHICHC AU, TIIaBIICHUS
U KpUCTAJUIM3allWs, HAIPaBJICHHOCTb  TeIUIONepenadu,  JJIEKTpU3auus  Tell,
SKBUIIOTEHLIMAIBHOCTh OBEPXHOCTH 3aPsIKEHHOI'O ITPOBOJAHUKA;

MMPOBOJIUTh HCCJIEAOBAaHUE 3aBUCUMOCTH OJIHOM (DU3MYECKOW BEIMYUHBI OT JIPYTOH C
HCIIOJIB30BAaHUEM IIPSAMBIX HW3MEPEHMUH, NOPU O3TOM KOHCTPYUPOBATh YCTaHOBKY,
(uKcHpoBaTh PE3yJBTaThl MOJYYCHHONW 3aBHCUMOCTH (PM3HMYECKUX BEIWYHMH B BHUIC
rpa@ukoB ¢ y4€TOM aOCOJIOTHBIX IMOTPEIIHOCTEH M3MEpEeHUM, JeNlaTh BBIBOABI IO
pe3yJjbTaTaM HCCIEI0BaHUs;

MPOBOJUTh KOCBEHHBIE H3MEpPCHUs (U3NYECKUX BEIWYUH, TPH OSTOM BBIOHpPATH
ONTUMAJIBHBI METOJ H3MEpPEeHHUs, OLEHUBAaTh aOCOJIIOTHBIE W OTHOCHUTENIbHBIE
MOIPELIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHU;

IPOBOAUTH  OMNBITBI 110 MPOBEPKE MPEIONKESHHONH TIMIOTE3bl: I[UIAHUPOBATh
SKCIIEPUMEHT,  cOOMpaTh  HKCHEPUMEHTAIbHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
IOJIyUYE€HHBIE PEe3yJIbTaThl U JAeIaTh BBIBOJ O CTAaTyCe MPEAJIOKEHHOMN IMIIOTE3bl;
coOmronaTe npapuia 0e30MacHOro TpyAa IpH NMPOBEACHUM HCCIEIOBAHUN B paMKax
Y4eOHOTO JKCIIEpHMEHTA, NMPAKTUKyMa M Y4eOHO-HCCIIEIOBATEIBLCKOW M IPOSKTHOU
IESITSILHOCTH C WCIIOJNB30BAaHUEM M3MEPUTEIBHBIX YCTPOMCTB M J1abOPaTOPHOTO
o0opyaoBaHUs;

pemath pacdy€THBIE 3aJaddl C SBHO 3aJaHHOW M HESBHO 3aJaHHON (HU3NIEeCKOH
MOJICTIBIO: Ha OCHOBAaHWM aHAJIN3a YCIOBHUS OOOCHOBBIBATH BBIOOp (hHU3NUECKO
MOJIeNIM, OTBevarolei TpeOoBaHMSIM 3a1aud, IPUMEHSATH (OPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTYNaThl  (HU3WYECKUX TEOPUA TIPH  HCHIOJB30BAHUU
MaTeMaTU4YECKUX METOJOB pEILIeHUs 3aaad, MNPOBOAUTH pPacué€rbl Ha OCHOBAHUU
HMEIOLNXCSL JIaHHbIX, AHAJIM3UPOBATh PE3yJIbTaTbl M KOPPEKTUPOBATh METOIbI
pelieHus ¢ y4€TOM MOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/laud, TpeOyIolue MPUMEHEHUs] 3HaHUM U3 pa3HbIX pa3/iesioB
Kypca (U3HMK{, a TakKe HHTErpallil 3HAHWUW U3 NPYTHX IPEAMETOB E€CTECTBEHHO-
HAy4YHOI'O0 I[HWKJAa: BBICTPAaWBaTh JIOTHYECKYIO ILIENIOYKY PACCY>KIEHUM C ONOpOH Ha
M3y4YeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UICCKUE SBICHUS;

HCTOJIF30BATh TCOPETHUCCKHUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX IIPHUHIHIIOB pabOTHI
HU3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIIECCOB;
MIPUBOJUTH MPUMEPHI BKIIAIa POCCUACKUX U 3apyOeKHBIX YIEHBIX-(QU3UKOB B pa3BUTHE
HAayKd, B OOBSCHEHHE IMIPOIIECCOB OKPYKAIOIMIETO MHpa, B pPa3BUTHE TEXHUKU U
TEeXHOJIOTHIA;

aHAIM3UPOBATh W OLCHUBATH IIOCIEACTBUS OBITOBOM H  IIPOM3BOACTBEHHOM
NESITSILHOCTH YEJIOBEKa, CBSA3AHHOW C (U3MYSCKUMM IIPOIlECCaMH, C ITO3UIUN
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SKOJIOTHYECKOH 6e3omacHOCTH, MpeICTaBICHUM o panoHaIBEHOM
HPUPOJOIONB30BAaHUH, a TAaKXKE PAa3yMHOM HCIHOJIb30BAHUU JOCTHMXKEHUII HayKu U
TEXHOJIOTUHN IS JallbHEHUIIIET0 Pa3BUTHUS YEJI0BEUYECKOTO OOIIECTBA;

e IIPUMEHATH Pa3IM4HbIEe CIIOCOOBI pabOTHI ¢ MH(pOpMaIeld PU3NIECKOro CoAepyKaHUs C
WCIIOIB30BAHMEM  COBPEMEHHBIX HH(POPMAIMOHHBIX  TEXHOJOTHH, TIPH 3TOM
HCIIOIB30BaTh  COBpPEMEHHbIe HHGOPMAIMOHHBIE  TEXHOJOTHH IS  IIOHCKA,
rmepepaboOTKM M TpenbABICHHS YYeOHOH ¥ HaydYHO-TIONMYJIApHOH WH(OpManuH,
CTPYKTYpPHPOBAaHMSI M HHTEPOpeTanuy HHGOPMAIUU, IOIYYECHHON M3 pa3lINIHBIX
HCTOYHUKOB, KpUTUYECKH aHAJIM3HPOBATH MTOydaeMylo WH(OPMALUIO U OIICHUBAThH €&
JIOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOIIMXCS 3HAHWW, TaKk W HAa OCHOBE aHaJIN3a
HUCTOYHUKA UH(pOpManuy;

e TIPOSIBIATH OPraHW3aIlMOHHBIE W II03HABAaTEIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
NpUOOpPETEHUs] HOBBIX 3HAHUI B IIPOIECCE BBINOIHEHUS IIPOCKTHBIX M ydeOHO-
HCCIIEIOBATEIbCKUX PadoT;

e paboTaTh B IpyNIe C HCIOJHEHHEM Pa3IHYHBIX CONHAIBHBIX pOJeH, IUIaHUPOBaTh
paboTy TpyNIbl, PanMOHAIBHO pACHPENENsATh OeATEIbHOCTh B HECTaHJIAPTHBIX
CHUTYyalUsIX, aJl€KBAaTHO OLIEHUBATh BKJIAJ KaXXJOr0 U3 YYaCTHUKOB IPYMIBI B pELICHUE
paccMaTrpruBaeMoi MpoOIeMBI;

e IpPOSABIATH MOTHBAIMIO K Oyaymied mpodecCHOHAIBHONW — ACSTEIBHOCTH IO
CITEMAIIBHOCTAM (PU3HKO-TEXHHYECKOTO TTPOQIIIS.

K xoHmy oGyudenust B 11 knacce npegMeTHbIE pe3yibTaThl Ha yIIIyOJIEHHOM YPOBHE JOJDKHBI
oTpaxaTh c(hOPMUPOBAHHOCTE Y 00YUYAIOIINXCS YMEHUMN:

e TIOHMMAaTh poOib (U3NKH B DKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMaIbHON U
3TUYECKON cdepax NeATeIbHOCTH YeJIOBEKa, POJIb U MeCTO (U3MKH B COBPEMEHHOMH
HAy4YHOH KapTHHE MHUpA, POJIb ACTPOHOMUH B IIPAKTUYECKOMN NEATEIBHOCTHU YEIIOBEKA U
JaJIbHEHIIEM HAy4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYECHUE OIUCATENIBHOM,
crucTeMaTu3upyoniei, oOBSICHUTEIIBHOW W IMPOTHOCTHYECKONH (YyHKIUH (HU3ndecKoit
TEOpUH — DIJIEKTPOAUHAMHUKH, CIELHAIbHOH TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOU
¢bu3uky, posap (puzndeckod Teopuu B (POPMHUPOBAHUM NPEACTABICHUI O (pU3NUECKOI
KapTHHE MHpa, MECTO (PU3NYEeCKOW KapTHHBI MHpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAaY4YHBIX IIPEICTaBICHUN O IIPUPOJIE;

e pa3nuYaTh YCIOBUS TPHUMEHHUMOCTH MoJeneil (Hu3nYeckux Tel M  IPOIEecCOB
(sBEHNH): OAHOPOAHOE OJJIEKTPUYECKOE€ ¥  OJHOPOJHOE MAarHUTHOE  IIOJId,
rapMOHHMYECKHE KOJICOaHUs, MaTeMaTUYECKUM MAasTHUK, WACAIBHBIA NPY>KUHHBIN
MasITHUK, TApDMOHWYECKHE BOJIHBI, MICaIbHbII KoJIe0aTeIbHbIIl KOHTYpP, TOHKAas JINH3A,
MOJIeJIeH aTOMa, aTOMHOTO siJipa M1 KBAHTOBOM MOJIEITH CBETA;

e pa3nuyaTh YCJIOBUS (TpaHULBI, 00JacTH) NPUMEHUMOCTH (PU3HYECKUX 3aKOHOB,
IIOHMMAaTh BceoOmMH xapakrep GyHAAMEHTAIBHBIX 3aKOHOB W OrPaHWYEHHOCTH
HCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

e AHAJM3UPOBATH U OOBSICHATH JJIEKTPOMArHUTHBIE IPOIECCH WM SBIICHHS, HCIOIB3Ys
OCHOBHBIE IIOJIOKEHHSI M 3aKOHBl DJJIEKTPOAUHAMUKH M CIHELUAIbHOW TEOpUU
OTHOCHUTEIIFHOCTH (3aKOH COXpPAaHEHHUS AJICKTPHUECKOro 3apsna, cuia AMIepa, CHiia
JlopeHnia, 3akOH OJJIEKTPOMArHWUTHOW WHAyKIuH, npaBwio Jlenma, cBsi3p 2IJIC
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CaMOUHAYKIIUA B 3JEMEHTE JJEKTPUUECKOM IIEMHU CO CKOPOCTHIO H3MEHEHUS CHIIBI
TOKa, HOCTYJIAThl CIIELIUAJIbHON TEOPUH OTHOCUTEIBLHOCTH DUHIITEHHA);
AHAJIM3UPOBATH U OOBSICHITH KBAHTOBEIC IIPOIIECCHI U SIBICHUS, UCIIOIB3YSI MOJIOKSHHUS
KBaHTOBOH (u3uku (ypaBHeHHEe DWHITEWHa s dorodddekra, MepBBId U BTOPOU
MocTyJaThl bopa, IpUHITUI COOTHOIIEHUST HeolpeaeaéHHocTel ['eiizenOepra, 3aKOHBI
COXpaHEHHs 3apsIOBOTO U MAaCCOBOTO YHCEN U DHEPTHH B SIASPHBIX PEAKINSIX, 3aKOH
paIHoOaKTUBHOTO pacnaia);

OIMCHIBATh (PU3NUECKUE MPOIIECCHI U SIBJICHUS, UCIIONB3YsI BEIUYUHBI: HAIPSLKEHHOCTD
SJIGKTPUYECKOTO  MOJIsA, MOTEHIHAJ  BJIEKTPOCTATUUECKOro IO,  Pa3HOCTh
MMOTEHLHAJIOB, JJEKTPOABIKYIAs CHUJIa, WHIYKLUHMS MarHATHOTO IIOJs, MarHUTHBIN
MOTOK, cuiia AMIiepa, HUHAYKTUBHOCTB, JJIEKTPOABMXKYIAsl CHJIa CaMOWHIYKLHH,
SHEPTrUs. MarHUTHOTO TIOJISI MPOBOJHUKA C TOKOM, PEJISITUBUCTCKHUU HUMITYJIbC, MOJIHAS
SHEPTUS, SHEPTHUS MMOKOS CBOOOHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MAaCCOBOE
YUCIJIO U 3apsijl siApa, SHEPTHS CBA3HU SIPa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHUS (UINUSCKUX SIBIICHHUI: DSJIEKTPOMAarHUTHAs
WHIYKIWSI, CAMOMHIYKIINS, Pe30HAHC, HHTEP(HEPCHINS BOJH, TU(PPAKIIUI, TUCTICPCH,
[IOJTHOE BHYTPEHHEE OTpakeHUe, GpoTodnnekTpuueckuii 3¢ dekt (poToaddekr), anbpda-
n Oera-pacmampl  siaep, TaMMa-H3TydeHUe — siaep,  (PU3MYECKHe  IMPUHITUIIBI
CHEKTPaJIbHOTO aHaJin3a U padoThl Jla3epa;

OIPENEeIATh HAIPaBJICHUE WHAYKIWH MAarHUTHOTO IIOJS IPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cunsl JlopeHna;

CTPOUTh H300pa)keHHe, Cco37aBaeMoe IUJIOCKMM 3€pKajioM, TOHKOM JIMH30U, U
pacCUHUTHIBATH €T0 XapaKTEPUCTUKY;

MIPUMEHSATh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE ITOHATHS, TEOPUHM W 3aKOHBI IS
aHanm3a W OOBSICHEHUs (U3HYECKUX MPOIECCOB, MPOUCXOIAIIMX B 3BE3JAX, B
3BE3OHBIX CHCTEMax, B MEXTraJaKTHYeCKOH cpeje; MABIKCHUS HEOSCHBIX —Tell,
SBOJIIOLIMHU 3BE3 U BecenenHom;

MPOBOJIUTh HUCCIICIOBAaHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYUH C HUCIIOJIH30BAHHEM
MPSMBIX U3MEPEHUH, TIPH ’TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATH pPe3yIbTATHI
MOJTyYEeHHONH 3aBHUCHMOCTH (H3NUYECKUX BEIWYMH B BHIE TPapUKOB C YIETOM
a0CONIOTHBIX TOTPEHIHOCTEH HW3MEPEHUM, JellaTh BBEIBONBEI II0  pe3yJibTaram
HCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE H3MEpEeHUs (U3NUYECKUX BEIWYWH, IPH OSTOM BBIOMpATH
ONTHMAIBHBIA METOJI W3MEpPCHHS, OIICHUBATh aOCOIIOTHBIE K OTHOCHUTEIBHEIC
TNOrpCIIHOCTH NPAMBIX U KOCBEHHBIX H3MepeHHﬁ;

NPOBOJAWUTH OMNBITBI 1O TMPOBEPKE MNPEII0KESHHONW THUHOTE3bl: [JIAHUPOBATH
OKCIIEPUMEHT,  COOHMpaTh  OKCHECPUMEHTAIBHYIO  yCTAaHOBKY,  aHAJIHM3HPOBATh
MOJTyYeHHBIE PE3yJIbTaThl U AelaTh BEIBOJ O CTaTyCe IPEIIOKEHHOMN THITOTE3HI;
OIKCHIBATh METOJIbI OJIyHYEHHUs] HAYYHBIX aCTPOHOMUYECKUX 3HAHUH;

coOmronaTe npaBuia 0e30MacHOro TpyAa MpU NMPOBEACHUM HCCIEAOBAHUN B paMKax
y4eOHOTO DKCIECPUMEHTa, MPaKTUKyMa U Y4eOHO-HCCIIENOBATEIBCKOH W MPOCKTHOU
IESITEILHOCTH C WCIIOJNB30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB M J1abOpPaTOpPHOTO
0o0opyaoBaHuUs;

pemarh pacuéTHbIE 3aJladl C SBHO 3aJlaHHOW W HESBHO 3aJJaHHON (PHU3WUECKOU
MOJICTIBIO: Ha OCHOBAaHWM aHaJIM3a YCJIOBHS BBIOMpATh (U3HMYECKHE MOJIEIH,
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OoTBevarolre TpeboBaHUAM 3aJlauu, TPUMEHSTh (P OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyJaThl (HU3HMYECKUX TEOPHUH MpPH MCIIOJb30BAaHUHN MAaTEMaTHYECKHUX METOJIOB
pemeHust 3ajad, MPOBOJAWUTH pPacu€Thl HAa OCHOBAaHWU WMCIOIINXCSA JTaHHBIX,
aHAJIM3UPOBAaTh PE3yJbTAaTbl M KOPPEKTUPOBATh METOHAbl pPEUICHUs C Yy4YETOM
MMOJIYYCHHBIX Pe3yIbTaTOB;

pelaTh KaueCTBEHHbIE 3a/laud, TpeOyIolne MPUMEHEeHUs] 3HaHUM U3 Pa3HbIX pa3/ieioB
Kypca (H3HMKH, a TakKe HWHTErpaluy 3HaHWH W3 NPYTruX NPEIMETOB €CTECTBECHHO-
HAy4YHOTO IIMKJIA: BBICTPAMBATH JIOTWUYECKYIO IIETIOYKY PACCYXXICHHUM C OIOpOM Ha
HW3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUC SIBJICHUS,

HCIIOJIb30BaTh TCOPETHUCCKHE 3HAHUS JJIsl OOBSICHEHHUSI OCHOBHBIX MPHUHITUIIOB paObOThI
U3MEPHUTENIBHBIX NPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOJUTH MMPUMEPHI BKIIAIa POCCUIACKUX U 3apyOeKHBIX YIEHBIX-(QHU3UKOB B pa3BUTHE
HayKkH, B OOBSICHEHHE IIPOIIECCOB OKPYIKAIOIIETO MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBaTh W OILIEHUBAaTh MOCJEACTBUS OBITOBOM M  NPOU3BOJACTBEHHOU
JeSATCIbHOCTH YeJOBEKa, CBA3aHHOW C (DU3HMYSCKUMHU TIpOIlecCaMU, C ITO3UIIHH
SKOJIOTHYECKOM 0€30ITaCHOCTH, npeAcTaBICHUN o panroHaIEHOM
MPUPOJIOTIONB30BAHUM, a TaKXKe Pa3yMHOM WCIIOJIb30BAaHUU JOCTHIKEHUN HAYKH U
TEXHOJIOTUHN IS JallbHEHUIIIET0 Pa3BUTHUS YEJI0BEUYECKOTO OOIIECTBA;

MPUMEHSATh Pa3IdYHbIE COCOOBI PabOTHI ¢ HH(pOpMaLUeh (U3NIECKOTO COICPIKaHUS C
HWCIIOJBb30BAaHUEM  COBPEMEHHBIX HMHOOPMAIIMOHHBIX  TEXHOJOTHH, TIpH  3TOM
WCIIOJIBb30BaTh  COBPEMEHHBbIE  HWH(GOPMAIIMOHHBIE  TEXHOJOTHHU IS TIOWCKA,
nmepepaboOTKH W MOPEABABICHUSA YYeOHOW U HAyYHO-NOMYJIIPHOW WH(pOpPMAaIIHH,
CTPYKTYPHUPOBAaHUS W HHTEpIpeTaliuid WHPOPMAIUH, ITOJYYSHHOH W3 Ppa3sIMIHBIX
WCTOYHUKOB, KpUTHYSCKH aHATM3HUPOBAThH MOJIydaeMyro HHGOPMAIIUIO U OIICHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIIUXCS 3HAHWM, TaK W HAa OCHOBE aHaIM3a
HUCTOYHUKA MHPOPMAIUH;

MPOSIBIIATh OpPTraHU3aIMOHHBIE W IIO3HABATENBHBIE YMEHHS CaMOCTOSTEIHFHOTO
MpUOOPETeHUsT HOBBIX 3HAHHWH B TMPOIECCE BBIMOJIHCHUS IPOCKTHBIX W Yy4eOHO-
HCCJIEeJIOBATENIBCKUX paboT;

paboTaTh B TpyIIe C HCIOJHECHHEM pPa3lIMYHBIX COIMATBHBIX POJICH, IUIAHUPOBATH
paboTy TpYyNIBl, PalMOHAILHO pPaclpedeisTh IesITeIbHOCTh B HECTaHIAPTHBIX
CUTYyaIUsIX, aJeKBaTHO OIIEHWBATh BKJIAJ] KAXJOTO U3 YUYACTHUKOB TPYIIIEI B PEIICHNE
paccMmaTpruBaeMoil MpoOJIEMEI;

NpPOSABISATE MOTHBAIMIO K Oyaymeil mpodeccHOHANBHONH — ACSTEIBHOCTH IO
CIIEIUATIBEHOCTSIM (PU3UKO-TEXHHUYECKOTO TTPOQHITIS.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnuyecTBO 4acoB JJIeKTPOHHbIE JesiTeIbHOCTH
Ne HauMmeHoBaHMe pa3iejioB 1 K 1 (uudposbie) y4uTeJIS C
n/m | TeM NPOrpaMmabl Bcero Ongp OJbHBIC pﬁaKT"quK"e o0pa3oBaresibHbIe ydyeToMm padoueid
padoThI padoThI pecypchl MpOrpaMmbI
BOCHHUTAHUS
Pa3znen 1. HAYUHBIN METO/1 IO3HAHUS TPUPO/IbI
bubmmoreka [IOK ITokaszarh KpacoTy
HayuHbiii METO TIO3HAHHS https://m.edsoo.ru/7f416194 | HayKu.
1.1 DMDOLEL 6 resh.edu.ru
PHpOXL interneturok.ru
https://urok.apkpro.ru/
Hroro no pazneny 6
Paznen 2. MEXAHUKA
Bocnuranue
MO3HABaTCIILHOM
AKTHUBHOCTH,
OTBCTCTBCHHOCTH,
2.1 Kunematuka 10 1 CMENOCTH
CYXJIEHUH,
Bbubnanoreka [JOK KPHTHUIECKOIo
https://m.edsoo.ru/7f416194 | MbIIUICHIA
resh.edu.ru Bocmuranue
interneturok.ru KOMMyHI/IKa6€J'IBHOCTI/I,
https://urok.apkpro.ru/ AKTUBHOCTH, yMEHUS
COIEepPEIKUBATH
(KOJUIEKTUBHAS
2.2 HHHaMHKa 10 IEATEIBbHOCTD, KaK
CIIyIIaroT ApYyT apyra
U [IOMOTraroT Apyr
ApYTY)
" 1T
2.3 Craruka TBEpAOTO TENA 5 1 Bu6anoreka IJOK oKasathb CBAD
HAaYKH C )KU3HBIO.

CtpaHuua 33 13 38
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2.4

3aKoHBI COXpAaHEHUS B
MEXAHUKE

10

https://m.edsoo.ru/7f41619
4 resh.edu.ru
interneturok.ru
https://urok.apkpro.ru/

Bocnuranue
HO3HaBaTeJILHOU
aKTHBHOCTH,
OTBETCTBECHHOCTH,
CMEJIOCTH
CYXKJIEHUH,
KPUTHYECKOTO
MBIIILICHHUS.
Bocnuranue
MNpPOAYMaHHOCTH
CBOHUX JECHUCTBUH U
NOBCICHUS.
BOCIIUTaHUE
TPYJIOBBIX HaBBIKOB

Hroro no pazaeny

35

Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUMHAMMKA

OCHOBBI 3HAKOMCTBO C
3.1 MOJIEKYJISIPHOKMHE TUYECKOM 15 TBOPYECKUMH
TEOPUH 6I/IOFpanI/I$IMI/I
YYEHBIX, Yel BKJIax
39 Tepmoannamuka. TennoBsie 20 B HayKy,
MATIIHBI Bubmmoreka IHIOK HPaBCTBEHHBIH
https://m.edsoo.ru/7f41619 | o6mauk,
4 resh.edu.ru unocodckue
interneturok.ru B3TJIABI,
ArperatHble COCTOSTHUS https://urok.apkpro.ru/ MHPOBO33pCHUE U
33 BemecTBa. Pa3oBbIe 14 counagbHast
EPEXObI MO3UIUsS MOIJIN OBl
CILyKUTB SIPKUM
IIOJIOKHUTCIIbHBIM
PUMEPOM.
Hroro no pazaeny 49
Pazpnen 4. DJIEKTPOJANHAMUKA
4.1 OneKTpUYecKoe Mojue 24 Bu6inoreka LIOK dopmupoBaHue
4.2 TTOCTOSTHHBIN DJIEKTPUYECKUiA 24 https://m.edsoo.ru/7f41619 | MO3HTHBHOTO

34
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TOK

4.3

Toku B pa3nuyHbIX cpegax

4 resh.edu.ru
interneturok.ru
https://urok.apkpro.ru/

OTHOLICHUS K TPYLY,
JKeJlaHue
J0OpOCOBECTHO
TPYIUTHCS,
bopmupoBanue u
pa3BUTHE TPYIOBBIX
HaBBIKOB

Hroro no paznemy

54

Pasnen 5. PUSUUYECKUNA IPAKTUKYM

Bocnuranue
9KOJIOTHYECKOU
KYJIbTYPBI,
KyJbTYPBI
370pOBOTO U
Oe3omacHoro oopasa

5.1 DuznuecKui NpakTUKyM 16 16 xwu3HU. Bocrinranue

OTBCTCTBCHHOI'O
OTHOIIICHUSA K
npupoge. Hayunuts
OKa3aHHIO MOMOIIN
IIPU IOPAKCHUEM
TOKOM.

Hroro no pazneny 16

PesepBHoe Bpems 10

OBIIEE KOJIMYECTBO HACOB 170 16

11O ITPO'PAMME

35
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11 KJIACC

KoanyectBo yacos DJ1eKTPOHHbIE JesiTeJIbHOCTD
Ne HauMeHoBaHue pa3nesioB K n (uudgposbie) YYHTESA C Y4ETOM
n/n M TeM NMPOrpaMMbI Bcero OH;])OJIBHI)I pﬁaKanecxne o0pa3zoBaTe/ibHbIE pado4eii nporpaMMsbI
€ padoTeI paboTel pecypchl BOCINIUTAHUS
Pazgea 1. QJIEKTPOJNHAMUKA
1.1 MarnutHoe 110JIe 14 PazButue yMeHUs JTOTMYHO
CTPOMTH CBOM 3HAHUS,
0600mmaTs u
EH6HHOTeKa HOK CI/ICTGHI;I/[aTI/ISI/IpOBaTL
5 htchS://dm.edsoo.ru/7f416194 W3y UEHHLIA MaTSpUAT,
1.2 JICKTpOMAarHHTHA 13 1 %%Qk Bocnuranue TBOpUeCcKOi
HHAYKOUA Interneiurox.ru JEeSITETbHOCTH YYaITHXCsI-
https://urok.apkpro.ru/
YKPEIUIEHHUE CBS3HU
00y4eHHs € )KU3HBIO, C
MPaKTUKOMN
Hroro mo pazgeny 27
Pazpea 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHH4YeCKHe KOJIeOaHusI 10 ®dopmupoBaHHe
DJEeKTpOMarHUTHBIE MO3UTHBHOTO OTHOIICHHSI K
2.2 15 TPYLy, XKeIIaHue
KoJieOaHus
JTOOPOCOBECTHO TPYIAUTHCH,
23 MexaHnyeckue u 10 1 pa3BUTHE TPYIOBBIX
DJIEKTPOMAarHUTHbIE€ BOJHBI Bu6muorexa IIOK HABLIKOB
2.4 Ornruka 25 1 https://m.edsoo.ru/7f416194 | ®opmupoBaHre MOHUMAaHUS
resh.edu.ru LICHHOCTEN HayKU U
interneturok.ru o0pa3zoBaHUs U )KU3HHU.
https://urok.apkpro.ru/ 3HAKOMCTBO C TBOPYECKUMU
ovorpadusiMu YISHBIX, et
BKJIAJl B HAYKY,
HPaBCTBEHHBIA OOJIUK,
unocodckue BITIABL,
MHPOBO33PEHHUE U

36
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couHaybHAas MO3ULHS MOIIM
OBI CITY>)KUTH SIPKUM
MIOPUMEPOM

Wtoro no pazneny 60

Pasznen 3. OCHOBBI CHEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTHU

bubmuoteka [IOK Bocrninranue TBOpueckoi
https://m.edsoo.ru/7f416194 | ZACATEIBHOCTH ydalluXCs-
3.1 Ocnossl CTO 5 1 resh.edu.ru YKPENJICHUE CBA3U
interneturok.ru 00ydYeHUsI ¢ )KU3HBIO, C
https://urok.apkpro.ru/ HPAKTUKOM.
Hroro no pazgeny 5

Paznen 4. KBAHTOBASA ®U3UKA

4.1 KopnoyckymsipHO-BOITHOBOH 15 Bocrinranue
) JIyaJau3M KOMMYHHKa6eIbHOCTH,
4.2 duzuka aroma 5 Bbubmuoteka [IOK 2&2;:;?;3:“%“
https://m.edsoo.ru/7f416194 OILICKTHBHAS
h.ed
%eitu.riuk JAEITENbHOCTD, KaK
43 dusmka aTOMHOTO siipa " 5 W% ) CIYIIAIOT APYT APYTa,
’ 3JIEMCHTAPHBIX YaCTHUIL PS.//LTOK.APKPro.Iu OMOTraroT APYT APYTY,
BMECTE peLIatoT
BO3HHUKIIYIO TTPOOJIEMY.)
Wroro no pazneny 25

Pazagen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHA

COBepH.IeHCTBOBaHI/Ie
3pUTEIILHOTIO BOCHIPUATHA.

Bubnuorexa LIOK (pasBHTHeE TIa30Mepa,
DNEMCHTHI ACTPOHOMHH 1 https://m.edsoo.ru/7f416194 | ymenue noab3oBaThes
5.1 12 resh.edu.ru pa3IMYHBIMHU IPUEMaMU
acTpoU3UKU interneturok.ru M3MEpPEHHs CIIOCOOCTBYeT
https://urok.apkpro.ru/ HOCTCIICHHOMY
BI)Ipa6aTI)IBaHI/IIO IIOHATHSA O
IIPOCTPAHCTBE
Hroro no pasaeny 12

37
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Paznen 6. PUSMUYECKHUNA TPAKTUKYM

110 ITPOI'PAMME

Bocnuranue
KOMMYHHKA0EJIbHOCTH,
aKTUBHOCTH, YMEHHUS
COIEePEIKUBATH
6.1 dusznyecKuil MpakTUKyM 16 16 (xoseKTHBHAs
JIeSITeTbHOCTD, KaK
CITyIIaIOT APYT Apyra,
IIOMOTalOT APYT APYTY,
BMECTE PEIIAlOT
BO3HHUKIIYIO TTPOOJIEMY.)
Hroro no pazgeny 16
Paznea 7. OBOBIHIAIOIIIEE TIOBTOPEHUE
Cucremarusauus u DopmupoBaHue
060GIIEHHE TIPEIMETHOTO BuGmorexa [LOK CIIOCOOHOCTH OCYLIECTBIISITH
HPaBCTBEHHBIX BHIOOD
COACPKaHUS U OIbITA https://m.edsoo.ru/7f416194 |  ocrynkos, crpemenus
7.1 JIEATENBHOCTH, 15 resh.edu.ru BBIPAOATHIBATE U
MPUOOPETEHHOTO TIPU interneturok.ru OCYILECTBIATH JTUYHYIO
HW3YUYCHUHU Kypca QU3NKH https://urok.apkpro.ru/ MIporpamMMy CaMOBOCIUTaHUSA
10 — 11 xymaccoB
Hroro no paznemy 15
PesepBHoE Bpems 10
OBIIEE KOJIMYECTBO HACOB 170 16

OTNPABUTEND

MBOQY "CpeagHsana O6weobpasoBaTtensHas
TaTapcko-Pycckan LLkona Ne 34"
MockoBckoro PalioHa KazaHu

BAALENEU CEPTUDUKATA
HacbibynavHa /lnnna AHBapoBHa

AOMXKHOCTb

[wnpekTop LWKonbl Ne 34

CEPTUOUKAT nOANWCAH

78A764D88FCD90B81F2F52790666E76C  13.10.2023 17:01:30 MCK

noanncb BEPHA
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