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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE CpeHEro o0mero oopa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHWI K pe3yJbTaTaM
OCBOCHHMsI OCHOBHOM 00pa30BaTEeIbHONW MPOrPAMMBI, TIPEICTABICHHBIX B
OI'OC COO, a Takxke ¢ yu€tom denepaqbHON paboyelt MporpamMMsbl
BocruTanus W KoHIENuu TmpenojiaBaHus y4yeOHOro mpeaMmera
«Dusuka» B obpazoBarenbHbIX opranusanusax Poccuiickoit deneparumy,
peanu3yIoNMX OCHOBHBIE 00Pa30BaTEIbHBIC TPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenensier 00sA3aTebHOE MPEIMETHOE
collep)KaHHe, YCTAaHABIMBACT PEKOMEHAYEMYIO IOCJIEI0BATEILHOCTD
M3y4eHUsT TEM U pa3feloB y4yeOHOro mpeaMera ¢ ydérom
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpoiiecca, BO3pPacTHBIX OcoOeHHocTel oOydvarommxcs. [Iporpamma mo
busuke Ha€T MpeNCTaBICHUE O IIEJAX, COJEPIKAHHUH, OOIIeH CTpaTeruu
oOy4eHWsI, BOCIIUTAHUS M Pa3BUTHS 00YUAIOIIUXCS CPEICTBAMH YU4eOHOTO
npeamera «Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenne «kypca Gu3uKd yriiyOJIEHHOTO YPOBHS TIO3BOJISIET
peanu3oBaTh 3a7a4d MPOGECCHOHANIBHOW OpPUEHTAIUM, HAIMpPaBJICHO Ha
CO37aHUE YCJIOBHM JUIsl TIPOSIBJICHUS CBOMX HMHTEIJICKTYalIbHBIX M
TBOPYECKUX  CIOCOOHOCTEM  KaXIbIM  OOyYaromuMmcsi, KOTOpPbBIC
HEOOXOAMMBI IS TPOJOJDKEHHUS 00pa3oBaHUST B OpPraHU3alUAX
poecCHOHaABHOTO 00pa30BaHUs MO PA3TUYHBIM (DU3UKO-TEXHUUECKUM
Y UHXCHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme no ¢usuke onpenenstoTcs MIaHUPyeMbI€ Pe3yIbTaThI
OCBOCHHS Kypca (U3MKM Ha YpOBHE CpEIHEro oOImero oOpa3oBaHMS:
JUYHOCTHBIE, METANIPEeIMETHBIE, TTPEAMETHBIC (Ha YIIIyOJIEHHOM YPOBHE).
Hay4Ho-MeTom00Tn4ecKkoil OCHOBOM Jisi pa3padOTKu TpeOOBaHMA K
JUYHOCTHBIM,  METaNpeAMETHBIM W  TNPEAMETHBIM  pe3yJibTaTaM
00y4Jaronuxcsi, OCBOMBIINX MPOTpaMMy 10 (PU3UKE Ha yPOBHE CPEIHETO
oOmiero oOpa3oBaHusi Ha YriayOJEHHOM YpPOBHE, SIBISETCS CHCTEMHO-
JeSITeTHHOCTHBIN TTOJIXO/I.

[Iporpamma no Qpu3MKe BKIIOYALT:

IUIAaHUPYEMbIE  pe3yJbTaThl  OCBOCHMSI Kypca  (Qu3uku  Ha
yriyOJI€HHOM YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3yJbTAThl M0 TOJlaM
o0yueHus;

conepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢pu3MKe UMEET MPUMEPHBIN XapaKTep U MOXKET OBIThH
UCIIOJIb30BAaHA YUYUTEISIMUA (U3UKHA JUIsl COCTaBIICHUS CBOUX PabOdMX
porpamm.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPYECKYIO HMHHUIIMATHBY
YUHUTENeH U TPENOCTaBISET BO3ZMOXKHOCTH [JISl pEaU3aliK Pa3InYHBIX
METOJMYECKUX TOJXO0JI0OB K MpernojaBaHuio (Ppu3uku Ha yriayOonéHHOM
YPOBHE TMpPH YCIOBUU COXpPAHEHHUS O0053aTEeIbHON YacTU COJACpIKAHUSA
Kypca.

du3rka Kak Hayka 0 HanboJiee 001X 3aKOHAX PUPOIbI, BEICTYTIAS
B KauecTBe y4eOHOIo MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]
B CHCTeMY 3HaHWi 00 okpyxaroriem mupe. llkonbHbIl Kype Qu3nku —
CUCTEMOOOPA3yIONUi ISl €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB,
MOCKOJIbKY (DPU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SBIICHUH,
U3y4aeMbIX  XHMHEH, Ouonorueit, ¢usmveckoil reorpaduend U



actpoHomueit. Mcmonab30BaHMEe W aKTUBHOE NMPUMEHEHHE (U3MYECKUX
3HAHUM OMNpEeAeNUiI0O XapakTep W OypHOE pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTW B c(epe SHEPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA,
MOJIYYeHHUS] HOBBIX MAaTEpPHANIOB C 3aJaHHBIMH CBoOWcCTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHHE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHUpa oOyuaromierocs, B (OpPMHUPOBAHHE YyMEHUI
MPUMEHSATh HAYYHBIN METOJ MO3HAHUS MPHU BBIITOJHECHUH UMU YUEOHBIX
HCCJIEJOBAHUM.

B ocHOBY kypca ¢u3uku Ha ypOBHE CpeTHEr0 00IIero o0pa3oBaHus
MOJIOKEH P UJIEH, KOTOPHIE MOXKHO pacCMaTpUBATh KaK MPUHIIMIIBI €T0
MOCTPOEHUSI.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEU KypC SBISIETCA
JIOTUYECKUA 3aBEPIIEHHBIM, OH COJIEPKUT MaTephal M3 BCEX pa3/elioB
(GU3HUKY, BKIIOYACT KaK BOMPOCHI KJIACCHYECKOW, TaK U COBPEMEHHOM
buzukm.

Hoen zenepanuzayuu. B COOTBETCTBMM C HEW MaTepuall Kypca
bu3ukn o0beAMHEH BOKpYr (U3MYECKUX Teopuil. Bemymmm B Kypce
ABISIETCST  (POPMUPOBAHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTepHuH, BEIIECTBE U TOJIE.

Hoea cymanumapuzayuu. EE peanuzauusi  Opearosiaraet
WCIIOJIb30BAaHUE TyMaHUTAPHOTO TMOTEHIHana (HU3UYECKON HaAyKH,
OCMBICJICHUE CBSI3M Pa3BUTHS (DU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C
MHPOBO33PEHYECKUMU, HPaBCTBEHHBIMU u IKOJIOTUIECKUMU
npoOaemMamu.

Hoesa npuxnaonoii nanpaenennocmu. Kypc dusuku yriry0i€HHOTO
YPOBHSI MPEANoJiaraeT 3HAaKOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX U
TEXHOJIOTUYECKUX MPUIIOKEHUM H3YUYEHHBIX TEOpUA M 3aKOHOB. llpum
ATOM pacCMaTPUBAIOTCS HAa YpPOBHE OOMIMX TPEACTABICHUN U
COBPEMEHHbBIC TEXHUYECKUE YCTPONCTBA, M TEXHOJIOTHH.

Hoea Ixonozuzayuu  peamszyeTcs IOCPEIACTBOM  BBEIACHMS
AJIEMEHTOB COJIEPXKAHUS, TOCBSIIEHHBIX DSKOJOTUYECKUM TMpodiemMam
COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a TakKe 00CYXIeHHUsS MPOOIeM PAIMOHATBLHOTO MPUPOIAONIOIH30BAHUS H
HKOJIOTUYECKOM 0€30MacHOCTH.

OcBoenue conaepxkaHusi TPOrpaMMbl MO (HU3HKE JOKHO OBIThH
MOCTPOEHO Ha MPUHIIUINAX CHCTEMHO-AEATEIHHOCTHOTO Tonaxona. Jlms
bU3MKK peanusaius ATUX MPUHIUMIIOB 0a3upyeTcsl Ha HMCIOJIb30BAHHUH
CaMOCTOATENLHOTO JKCIEPUMEHTa KaK TMOCTOSHHO JICMCTBYIOIIETO
daktopa yuebHoro mpoiuecca. s yriayOaEéHHOTro ypoBHS — 3TO CHCTEMa
CaMOCTOATENFHOTO  YYCHHUYECKOTO  OKCIEPUMEHTa,  BKIIOYAOIIETO
(GpOoHTaNbHBIE YYEHUYECKHE OIBITHI MPU U3YyUYEHHWH HOBOTO Marepuala,
nabopaTopHbie pabOThI ¥ pabOTHI MpaKTUKyMa. [Ipu 3TOM BO3MOKHBI JBa
crocoba peanuzanuu (U3NUECKOr0 TMpakTHKyma. B mepBom ciydae
MPaKTUKYM TpoBoauTcs nu60 B koHie 10 u 11 kmaccoB, nmubo mocie
[IEPBOTO W BTOPOTO MOJYrOAWM B KaXIAOM M3 ITHUX KiaccoB. Bropou
croco0 — 3TO MHTErpaIys padoT MPAKTUKyMa B CUCTEMY JTAOOPATOPHBIX
paboT, KOTOpBIE MPOBOAATCS B IIpoliecce u3ydeHus paszaena (temsi). [Ipu
ATOM TOJ paboTaMH TPAKTUKyMa TIIOHUMAETCS CaMOCTOSTEIbHOE
UCCJIEIOBAHNE, KOTOPOE TMPOBOAMUTCS TIO PYKOBOACTBY CBEPHYTOTO,
00001mEHHOT0 BH1a 6€3 MOIMaroBoi NHCTPYKIIUH.



B mporpamme mo ¢usuke cucreMa y4EHWYECKOTO JKCIEPUMEHTA,
nabopaTopHBIX PabOT U MPAKTUKyMa MPE/ICTABIIEHA €IMHBIM TEPEUHEM.
Boei6op TemaTuky A 3TUX BHUJAOB YUYEHHUYECKHX MPAKTHYECKUX PaboT
OCYIIECTBJISICTCS yYaCTHUKaAMU 00pa30BaTEILHOTO MPOIecca MCXOJs U3
OCOOEHHOCTEW TMOYpOYHOr0 IIJIAHUPOBAHMS M OCHAIICHHS KaOWHETa
¢bm3uku. Ilpu sTOM obecrneumBaeTcsi OBJaJeHHE OOYYAIOIIMMUCS
YMEHUSMH MPOBOJIUTH MPAMbBIC U KOCBCHHBIC M3MEPEHHMsI, HCCIICTOBAHUS
3aBUCUMOCTEH (PM3HUECKUX BEJIMYMH U MIOCTAHOBKY OMBITOB I10 MTPOBEPKE
MPEIIOKEHHBIX TUIIOTES.

bonpmioe  BHMMaHMe — yneNsAETCA  PEIICHUIO  pPAacYETHBIX |
KaueCTBEHHBIX 3amad. [Ipym 3TOM nnsi pacd€THBIX 3a7ad MPUOPUTETOM
SBJISIIOTCS 33J1adyd C SIBHO 33JIaHHOM M HESBHO 3aJaHHON (DH3WUYECKOM
MOJICNIbIO,  TIO3BOJISIIOIIME  NPUMEHSATh  M3Y4YEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJIHOTO pas3jena Kypca, TaK U HHTErPUpYS
MpUMEHEHNE 3HAHWK W3 pas3HbIX pasnenoB. i1 KadecTBEHHBIX 3aad
MPUOPUTETOM  SIBJISIOTCA  3aJaHWsl Ha  OOBsICHEHUE/TIpe/CKa3aHue
npoTeKaHusi (U3MYECKUX SBJICHHUM U MPOIIECCOB B OKPYKAIOIIECH JKU3HHU,
TpeOyromue BbIOOpa (U3UYECKOW MOJIETU ISl CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k marepuaibHO-
TEXHUYECKOMY OOECIEYeHHI0 ydeOHOTo mpolecca Kype (GU3UKA
yriIyOIE€HHOTO YPOBHS Ha YpPOBHE cpeaHero obmero o0pa3oBaHUS
JIOJIKEH HW3Y4yaThCsi B YCJIOBHSX NPEIMETHOTO KaOmHeTa. B kabuuete
(GU3UKK TOHKHO OBITH HEOOXOAMMOE JTabopaTOpHOE OO0OpYJAOBAHHE IS
BBITIOJIHEHUSI YKA3aHHBIX B MPOrpaMMe M0 QU3HKE YICHUIECKUX OTIBITOB,
1abopaTopHBIX padOT U pabOT MPAKTUKYMa, a TAKXKe IEMOHCTPAIMOHHOE
obopyoBaHueE.

JlemoHCcTpanmonHoe 060pynoBanue (HOPMHUPYETCS B COOTBETCTBHH
C TMPUHIWIOM MUHUMAIBHOM  JIOCTATOYHOCTH H  OOECTIeYMBAET
MOCTAHOBKY TIEPEUMCICHHBIX B TMporpamMMe M0 (U3UKE KIIFOYEBBIX
JEMOHCTPALUNA JUIsl MCCIICOBAHUSI M3Y4YaeMbIX SIBIICHUW U TIPOIECCOB,
OMIUPUYECKUX ¥  (PYHIAMEHTAIBHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHECHU M.

JlabopaTopHoe o0OOpyJOBaHWE I YYCHUYECKUX TMPAKTUYECKUX
pabor dopmupyercs B BHIAC TEMAaTHYECKUX  KOMIUIEKTOB H
oOecrieynBaeTcs B pacu€re OJHOTO KOMIUIEKTa Ha JIBYX OOYyYaroluxcs.
TemaTnueckre KOMILIEKTHI JIA0OPATOPHOTO 000PYAOBAHUS JOTKHBI OBITH
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUU aHAJIOTOBBIX M ITU(MPOBBIX
npuOOpPOB, a TAaKKE KOMIBIOTEPHBIX HM3MEPHUTEIbHBIX CHCTEM B BUJIC
M (POBBIX TaOOPATOPHUH.

OCHOBHBIMH TIEJIIMH H3y4eHHs] (U3UKU B 0O0IEeM 00pa3oBaHHUU
SIBJISIFOTCSL:

dbopMHpoBaHHEe WHTEpPeca © CTPEMIJICHHS OO0ydYaloImuxcs K
HAy4YHOMY W3yYCHHUIO TPHUPOJIbI, PA3BUTHE MX HWHTEIUICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJA€ TMO3HAHUS U
dbopMHpOBaHUE HCCIEIOBATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIHUM
SIBJICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK  pe3ysibTara
1(11)3yquH;1 OCHOB CTPOEHHUSI Marepuu U (yHIaMEHTAIbHBIX 3aKOHOB

W3HKHY;



dbopmupoBaHUe yMEHUW OOBSCHATH SIBICHHS C HCIOJIb30BAHUEM
(bU3MYECKUX 3HAHUM M HAYYHBIX JIOKA3aTEIIbCTB;

dbopMupoOBaHHUE TMPEJACTABICHUN O poid (HU3UKU IS Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TMPEJICTABICHUH O BO3MOXHBIX cdepax Oymymiei
npoecCHOHANTbHON AESTENBHOCTH, CBSI3aHHBIX C (PU3UKOM, MTOJATOTOBKA K
JanbHeeMy o0y4eH!I0 B 3TOM HapPaBIICHUU.

JlocTikeHre ITHX Ieneil oOecrieunBaeTCsl pEeieHUEM CIIECTyONTUX
3a/1a4y B MpoIlecce M3yuyeHus: Kypca (GU3MKU HAa YPOBHE CPEAHETO OOIIETo

0o0pa3oBaHUs:
MpUOOpETeHUE CHUCTeMbI 3HaHMK 00 o0mux  (Qu3nIecKux
3aKOHOMEPHOCTSX,  3aKOHAX,  TEOpHUAX,  BKJIOYas  MEXaHHUKY,

MOJICKYJIApHYIO (PHU3UKY, SJIEKTPOJUHAMHKY, KBAHTOBYIO (HU3HKY U
AIIEMEHTHI aCTPOPHU3UKH;

dbopMHpoBaHUEe YMEHUW TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
oObsicHeHHsI (U3MYECKUX SBICHUM B TIPUPOAE U IS TMPUHATHS
MIPAKTUYECKUX PELICHUI B IIOBCEIHEBHOU KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3HYecKo MOMENbI0, 3a7ad, IO0JIPa3yMEBAIOIINX CAaMOCTOSTEIbLHOE
co3faHue (PU3MUECKON MOJENH, aaeKBAaTHOM YCIIOBHSM 3a/Jadd, B TOM
YHCJIC 33/1a4 MHKEHEPHOTO XapaKTepa;

MOHMMaHuE (PU3NYECKUX OCHOB W  MPHUHIUIIOB  JEHCTBUS
TEXHUYECKUX YCTPOUCTB M TEXHOJOTUUECKHUX MPOIECCOB, X BIMSIHUS Ha
OKPY’KaIOILYIO CPEAY;

OBJIAJICHUE METOJaMH  CaMOCTOSITEJIBHOTO  IJIAHUPOBAHHUS |
npoBeeHnsT (PU3UYECKUX HKCIIEPUMEHTOB, aHAlM3a W HMHTEPIIPETAIluU
uH(dOpMaIuu, ONpeAeIICHHUs IOCTOBEPHOCTH TIOJyYEHHOTO PE3yIbTaTa;

CO3/JaHME  YCJIOBUMW  JUIi  pPa3BUTHUS  YMEHUU  IPOEKTHO-
HCCJIEI0BATEILCKOM, TBOPUYECKOM JIESITEIIbHOCTH;

pa3BuTHE MHTEpeca K chepaMm mpodecCHOHANBHON AESITEIbHOCTH,
CBSI3aHHOU ¢ (PU3HKOM.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO yroyOnEHHBIHM
YPOBEHb M3y4YeHHsI yueOHOro mpeamera «Pu3nkay Ha ypOBHE CPETHETO
oOmiero oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIMUMHUCS, IIAHUPYIOIIMMHU
MPOJIOJDKEHNE 00pa30BaHUs MO CIEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO
podus.

Ha uzyuenune ¢usuku (yriryOn€HHBINH ypOBEHb) HA YPOBHE CPEIHETO
obmrero oopazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacos (5
4acoB B Hegelo), B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsbiii B mporpamme 1mo (pu3uke mepeueHb J1abopaTOPHBIX
U TPAKTUYECKUX PadOT SBISAECTCA PEKOMEHIOBAaHHBIM, YYHUTEINb JENaeT
BBIOOp TMpOBENEHUSI JIA0OPATOPHBIX pabOT W OMBITOB C Yy4&€TOM
WHIUBUTYy ATBHBIX 0COOEHHOCTEM o0ydJaronmxcsi.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hay4yHblii MeTO/ MO3HAHMSI TPUPOBI.

®usnka — QyHAaMeHTalbHas Hayka o npupone. HayuHeri meron
MO3HAHUS U METObI UCCIICTOBAHMS (PU3UUECKHUX SIBIICHU.

OKCIIEpUMEHT M TEOopus B MPOLECCE MO3HAHUS MOPHUPOIBI.
Hab6nronenue u skciepuMeHT B hU3HKE.

Crocobbl  u3MmepeHusi (GU3NUECKUX BEJIMYMH (AHAJIOTOBBIE W
U(pPOBbIE U3MEPHUTENIbHBIE TPHUOOPHI, KOMIBIOTEPHBIC JTaTYUKOBHIE
CUCTEMBI).

[TorpemHoctu u3MepeHuit (pusmdeckux BenuduH (abCONIOTHAS H
OTHOCHTEIIbHA).

MopgenupoBanue bu3nuecKux SIBJICHU M u IIPOLIECCOB
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIIOE TENO, UCANbHAS KUIKOCTD,
uJeadbHbId Ta3, TO4YeuHbId 3apsn). ['mnoreza. PU3MUECKHUI 3aKOH,
IPaHUIBI €T0 MTPUMEHUMOCTH. Du3nueckas Teopusi.

Pons u mMecto gusuku B (popMUpOBaHMM COBPEMEHHON HAyYHOM
KapTHUHBI MUPA, B IPAKTUYECKON €SI TEIbHOCTH JIFOJIEH.

Yuenuueckun IKcnepumenm,  1adopamopHvie  pabomeol,
NPAKMUKYM.

N3MmepeHre cuilbl TOKAa U HANPSHKEHUS B LIEMU MOCTOSTHHOTO TOKa
P TIOMOIITN aHAJIOTOBBIX M MU(PPOBBIX H3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ IudpoBoil naboparopueir mo ¢usuke. [Ipumeps
U3MepeHuss (PU3MYECKUX BEIMYUH TPH TMOMOIIM KOMITBIOTEPHBIX
JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXaHUYECKOTO
nBrkeHus. Cucrema oTcuéTa.

[Ipsimas n oOpaTHas 3a1a4u MEXaHUKH.

Paguyc-BekTop MarepuarbHOM TOYKHM, €ro MNpPOCKUMH HAa OCHU
cUCTEeMbI KoopAuHaT. Tpaekropusi.

Ilepemernienne, CKOpPOCTh  (CpeaHsisi  CKOPOCTh, MTHOBCHHAas
CKOpPOCTh) U YCKOPEHHE MaTepHalbHON TOYKH, MUX NPOEKUHUHU Ha OCHU
cucteMbl KoopAauHaT. CliokKeHre MepeMelieHri U CI0KEHUE CKOPOCTE.

PaBHOMEpPHOE W pPaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JIBUKECHUE.
3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U IMyTH MaTepuajbHOU
TOYKHU OT BPEMEHH U UX TpaduKu.

CBobosHOE TazeHne. Y CKOpeHUe CBOOOHOrO majacHus. JIBIKeHHE
Tena, OPOIIEHHOTO TMOJ| yIJIOM K TOPU30HTY. 3aBUCHMOCTH KOODPJMHAT,
CKOPOCTHU Y YCKOPEHHSI MAaTepUATbHON TOYKHA OT BPEMEHU U UX IPAPUKH.

KpuBonuHuenHoe nBuxeHue. JIBHKEHHE MATEPUAIBHOM TOYKH I10
OKPYXHOCTH. YTJIOBass W JUHEWHas ckopoctb. llepmox u wacrora
obOpamenus.  lleHTpocTpemuTensHoe  (HOpMalbHOE),  KacaTeabHOE
(TaHr€HIMAJIBbHOE) U MOJIHOE YCKOPEHHE MaTEpUaIbHON TOUKHU.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
CIIUJIOMETP, IBUKEHUE CHAPSIOB, LEMHbIE, lIeCTEPEHYATHIE U PEMEHHbIE
nepeaadn, CKOPOCTHBIE JIU(THI.

Hemoncmpauuu.



Mopgenp cuctembl OTCU€TA, WJUIOCTpAUUs KUHEMAaTUUYECKHX
XapaKTEePUCTUK JBUKECHHUS.

CriocoObl UCCie1I0BaHUS IBUKCHUM.

WNimrocTpanuss npeAenbHOro nepexoia U M3MEpEeHUE MIHOBEHHOU
CKOpPOCTH.

[IpeoOpazoBanne NBMKEHUN C HCIIOI30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM MPOCTPAHCTBE.

Hab6nronenue aBmxeHus Tena, OpOeHHOT0 0T YTIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpagienue ckopocTu Ipu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpazoBanHue yrioBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MyTeW, TPACKTOPHUI, CKOPOCTEH NBHKEHUS OJHOTO H
TOrO K€ TEJa B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  padomol,
NPAKMUKYM.

N3yyeHne HEPAaBHOMEPHOIO JBWKEHHUS C LEJbI0 OIpPEICIICHUs
MTHOBEHHOU CKOPOCTH.

N3mepenue yCKOpeHHs NOpU NPSAMOJIMHEWHOM pPaBHOYCKOPEHHOM
JBH>KEHUH 110 HAKJIOHHOM TIJIOCKOCTH.

UccnepoBanne  3aBUCUMOCTM  NOYTM  OT  BPEMEHM  IIpHU
PaBHOYCKOPEHHOM JBH)KECHUH.

MN3mepenne yckopeHUs CBOOOJHOrO IajeHUs (PEKOMEHIOBAHO
UCITIOJIb30BaHUE IU(POBOIL TabopaTopun).

N3yuenue nBuxkeHUs Tena, OpOIIeHHOTO rOpru30HTaIbHO. [IpoBepka
TUIIOTE3bl O NOPSAMOW  IMPONOPUMOHAIBHOM  3aBUCHUMOCTH  MEXIY
JAJIbHOCTBIO TOJIETA M HAYAJIBHOM CKOPOCTBIO TeEa.

N3yyeHne nBMKEHUS Tena O OKPYXKHOCTH C IIOCTOSHHOM 110
MOJIYJIXO CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojaa OOpamieHus: KOHHYECKOTO
MAasiITHUKA OT €ro IapaMeTPOB.

Tema 2. /lunamuxa.

IlepBpii 3akoH HproroHa. HHepuuanbHbIE CUCTEMBI OTCYETA.
[Tpunuun otHocuTenbHOCTH [amwiies. HewHepnuaibHbIE CHCTEMBI
oTrcuéra (ornpeaeaeHue, IpuMepsI).

Macca tena. Cuna. [IpuHuun cynepno3unuu cui.

Bropoii 3akoH HproTOHA 1151 MaTepranibHON TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSl. DKBUBAJEHTHOCTh I'PAaBUTALIMOHHOM
Y UHEPTHOM MACCHI.

Cuna TsKeCTH. 3aBHCHUMOCTb YCKOPEHHUSI CBOOOTHOTO TMAACHHUS OT
BBICOTHI HaJl TTOBEPXHOCTBHIO IUTAHETHI M OT reorpaduyecKod MIUPOTHI.
JIBmkeHue HeOECHBIX TeN W UX CIyTHUKOB. 3akoHbl Kemnepa. Ilepsas
KOCMHUYECKasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, nBuxyiierocs c
YCKOPEHHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuia TPEHHSI CKOJIBLKEHUS U CuUila
TpeHusi mnokos. Koaddumuent tpenus. Cuna conpoTUBIEHUS TMPHU
JIBW)KEHUM Tejla B KUJIKOCTU WIIA rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKECHHSI.

Hasnenue. ['mapocrarnueckoe nasienue. Cuiia Apxumena.



TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
MOJINITHUKH, JBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue aBuKeHUs: T€I B MHEPUUATBHBIX U HEMHEPIIHMAIBHBIX
CHUCTEMax OTCYETA.

[TpyuHLIMIT OTHOCUTEIBHOCTH.

Kayenne nByX OWIMHIPOB WIM WIAPOB PAa3HOM Macchl C
OJIMHAKOBBIM YCKOPEHUEM OTHOCHUTEJIIbBHO HEWHEPLMAIBHOU CHUCTEMBI
OTCYETA.

CpaBHeHUE pPaBHOACHUCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MAaCChI TeJla HA €r0 YCKOPEHUE B MHEPIIMAJIBHON CUCTEME
OTCYCTA.

PaBeHCTBO cHiI, BOBHMKAIOIINUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenune macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NTAJICHUMU.

LleHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  padomol,
NPAKMUKYM.

N3mepenne paBHONEWUCTBYIONMICH CWJI TPHU ABUKEHUH Opycka IO
HAKJIOHHOM IUIOCKOCTH.

[IpoBepka TMIOTE3bl O HE3ABUCUMOCTH BPEMEHU JBIKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €r0 MaccChl.

HccnenoBanne 3aBUCHUMOCTH CWJI YHOPYTOCTH, BO3HHUKAKOLIUX B
MpY>KWHE U PE3NHOBOM 00paslie, OT UxX JePOopMaluu.

N3yyeHne  OBMXKEHHUST CHCTEMBI  TEJ, CBS3aHHBIX  HUTHIO,
MEePEKUHYTOM uepe3 JETKuil OJIOK.

N3mepenne koddduimenTa TpeHHsT MO BEIUYUHE YTIOBOTO
k03¢ punuenta 3aBucumoctu Fy(N).

UccnenoBanne nBmKeHUs Opycka IO HAKIOHHOW TUIOCKOCTH C
MepeMEHHBIM K0P PHUIIUEHTOM TPEHHUSI.

N3yueHne nBMKEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Teno. IlocTynaTenbHOEe W BpallaTeIbHOE
JNBH>KEHHUE TBEPIAOIO Tesna. MOMEHT CUJIbl OTHOCUTEIIBHO OCU BPAILCHUS.
[Ineyo cunbl. CrioxkeHue CUJl, TPUIOKEHHBIX K TBEpHOMY Teny. LleHTp
TSDKECTH TeJIA.

VYciioBus paBHOBECUS TBEPAOTrO TENA.

YcroitunBoe, HEeyCTOWYUBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
KPOHILUTENH, CTPOUTENIbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIUU.

Hemoncmpauuu.

VY c10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.

HccnenoBanue ycnoBuii paBHOBECUS TBEPIOIO TeJIA, UMEIOLLETO OCh
BpALLICHUA.

KoHncTpynpoBanue KpOHIITENHOB U pACUYET CUJT YIIPYTOCTH.



N3yyeHne yCTOMYMBOCTM TBEPAOTO TENA, HWMEIOMIETO IUIOMIAAb
OTIOPBL.

Tema 4. 3akonvl coxpanenusn 6 MexaHuke.

Nmnyneec marepuasbHOM TOYKH, CUCTEMBbl MATEPUAJIBHBIX TOYEK.
IlenTp Macc cucreMbl MarepualdbHBIX TOYEK. Teopema O JBUKEHUU
LIEHTpa Macc.

Nmnynbe CHITBI 1 NI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MomeHT wumIyabca MarepuagbHOW ToukH. IlpencraBieHue o
COXPAaHEHUU MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX IOJISX.

PaGota cunapl Ha MamoM U Ha KOHEYHOM IEpEMEIICHUHU.
['paduueckoe npeacraBieHne padOThl CHUITHI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepuaibHOW Toukh. Teopema 00
M3MEHEHNH KHHETUYECKON SHEPTUH MAaTEPUAIIBHON TOUKH.

[loreHuuanbHple W HENOTEHUHUAIbHbIE CHibl. [loTeHnumanbHas
sHeprus. [loTeHnmanpHas sHEprus ynpyro n1eGopMupoBaHHON MPYKUHBI.
[TorenunanbHass 3HEPrus Tejaa B OJHOPOAHOM TI'PAaBUTALIMOHHOM IIOJIE.
[TorenuuanbHass SHEpPrus Tena B IPABUTALMOHHOM IIOJIE OJHOPOJIHOTO
mapa (BHyTpM M BHE miapa). Bropas kocmMuueckasi CKOpOCTb. TpeTbs
KOCMHUYECKAsI CKOPOCTb.

CBsi3b  pabOThl  HEMOTEHIUMAIBHBIX CHJI C  HM3MEHEHHEM
MEXaHMYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum sl MaeanbHOM KUJIKOCTU Kak CJEICTBUE
3aKOHA COXPAHEHUS] MEXaHUYECKOU IHEPTUU.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
JNBU)KEHHUE PAKET, BOJOMET, KONEpP, NPYKUHHBIA MHUCTOJIET, THPOCKOIL,
¢burypHoe kaTaHue Ha KOHbKaXx.

Hemoncmpauuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepeHne MOITHOCTH CHJIBL.

W3meHeHue 2Heprum Tea Mpu COBEPIICHUU PaOOTHI.

B3auMHbIe npeBpaleHuss KHHETUYECKOU U ITOTEHIIMAIbHON YHEPT Ui
IIPY IEVCTBUM HA TEJIO CUJIBI TSHKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHEe SHEPTHH NPU CBOOOTHOM TaICHHH.

Yuenuueckuiu IKcnepumenm,  j1adopamopHvie  pabomol,
NPAKMUKYM.

N3mepenue umiynbca Tena no TOpMO3HOMY ITYTH.

N3mepenne cuibl TSTH, CKOPOCTH MOJACIU DJICKTPOMOOWIS H
MOIIHOCTH CHJIbI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHJIBI.

UccnenoBanue COXpaHEHHUS VMITYJIbCA npu yIpyrom
B3aNMOJICHCTBUMU.

N3mepenne KNHETHYECKON SHEPIUHU TEJIa IO TOPMO3HOMY ITYTH.

CpaBHEeHHE U3MEHEHHUSI TMOTEHLIHAIbHON SHEPruu TMPYKUHBI C
paboTOM CHIIBI TPEHHUSI.



Onpenenenue pabOTHl CUJIBI TPEHUS NPU JBKCHHHM Teja TI0
HAKJIOHHOM IUIOCKOCTH.

Pa3znen 3. MouiekyisipHas pU3HKA U TEPMOJANHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT MEOPUU.

OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJSIPHO-KMHETUYECKOW  TEOPUH
(MKT), ux onbiTHOE 060cHOBaHue. [uddysus. bBpoyHoBckoe aBuxKeHUE.
XapakTtep ABWKEHUS M B3aMMOJACHMCTBUs 4YacTull BeuecTtsa. Mopaenu
CTPOEHHUS Ta30B, XUAKOCTEH U TBEPABIX TEl U OOBSICHEHHWE CBOWCTB
BEIIECTBA HA OCHOBE J3TUX Mojeneir. Macca u pasMepbl MOJIEKYJ
(atomoB). KonnuectBo BewectBa. [loctostnaas ABoraapo.

TeroBoe paBHOBecue. TemrepaTypa U CIOCOOBI €€ W3MEPEHHS.
[IIxana remneparyp Llenscus.

Moaens uAeambHOIO ra3a B MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUU:
YaCTHULbl Ta3a JIBUXKYTCS XAaOTHUYECKHM W HE B3aWMOJECUCTBYIOT JIPYT C
IPYTOM.

l'a30BpiIE  3aKOHBL. YpaBHeHue Menneneesa—Kianenpona.
AbGcomoTHas Temriepatypa (mkana Ttemmepatyp KenpBuHa). 3akoH
JanproHa. M30mpouecchl B HAEaIbHOM Ia3e ¢ MOCTOSIHHBIM KOJIUYECTBOM
BemecTBa. [ 'paduueckoe mpencTaBiIeHUE HM3OMPOIECCOB: H30TEPMa,
M30x0pa, n300apa.

CBs3b MeXJy JaBJICHUEM M CpEIHEM KUHETUYECKOW SHepruei
MOCTYIIATEIBHOIO TEIUIOBOTO JIBMKEHHMS MOJICKYJ] MICAIBHOTO Trasa
(OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH UACATbHOTO
rasa).

CBsi3p aOCONIOTHON TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI
CO CpeIHEW KHUHETHYECKOW OJHEPrueu MOCTYyNaTebHOIO TEIIOBOTO
JIBUOKCHUSI €€ YaCTHLI.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
TEPMOMETP, OapOMETp, MOTyUYeHNE HAHOMATEPHAJIOB.

Hemoncmpauuu.

Mojenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBHKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBHYKEHUS.

Huddy3ust KUIKOCTEH.

Mogens onsita llTepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpuCcTaJNIn4eCKUX PELIETOK.

Hab6nronenue u riccieqoBanue n30MpoIeccoB.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomeol,
NPAKMUKYM.

HccnenoBanue 1mpouecca yCTaHOBJIIEHHUSI TEILUIOBOTO PaBHOBECUS
MIPH TETIO0OMEHE MEXKy TOpSiUet U XOJI0THON BOJOH.

N3yuenune M30TEPMUYECKOTO npouecca (pexoMeHI0BaHO
UCITIOJIb30BaHUE IU(POBOIM TaOOpaTOpHH).

N3yduenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mporecca.

IIpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (TZ) cucrema. 3agaHue BHEIIHUX YCIOBUM
Il TEPMOJMHAMHUYECKOW  CHUCTEMbl. DBHEIIHME MW  BHYTPEHHUE
napaMeTpbl. [lapamerpsl TEpMOJMHAMUYECKOW CHUCTEMBbI KaK CpEIIHHUE



3HAYEHHUS BEJIMYMH, OIUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM
YPOBHE.

HyneBoe Hauano tepmoanHnamMuku. CaMmonpon3BOIbHAS PEIaKCalIHs
TEPMOJIMHAMHYECKON CUCTEMBI K TEIIIOBOMY PaBHOBECHIO.

Mojenp naeanbHOro ra3a B TEpPMOJIMHAMHUKE — CUCTEMA YPAaBHECHUM:
ypaBHeHHEe MenaeneeBa—KianelpoHa M BbIpaX€HUE Uil BHYTPECHHEU
SHEpPruu. Y CJIOBUS NPUMEHUMOCTH 3TOM MOJEIN: HU3KAsl KOHLEHTpALUs
YaCTHL], BBICOKME TEMIIEpaTypbl. BeipaxkeHue i1 BHYTPEHHEN JHEpPruu
OJIHOATOMHOT'0 MJCAJIBHOTO rasa.

KBazucratnueckue u HECTaTUUECKUE ITPOLECCHI.

DOnemeHTapHas paboTa B TepMOJIMHAMUKE. Brruncnenue paboTsl 1o
rpaduky mporecca Ha pV-auarpaMmme.

Teronepenadya kak crnoco0 W3MEHEHHS BHYTPEHHEW SHEPTHUH
TEPMOJIMHAMHYECKON CUCTEMBI 0e3 coBepiieHusi padoTbl. KoHBekius,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHE.

KommuecTBo temnorel. TennoéMkocTe Tena. Y aenpHas U MOJIIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maliepa. YenpHas TeIUIOTa
cropanus TormmBa. Pacdyér kosgnuyecTBa TEIUIOTHI MPU TEILIONEPEAAUE.
ITonsarue 00 aguabaTHOM IpoIiecce.

IlepBpiii  3aKOH  TEpMOAMHAMUKW. BHYTpeHHSA  JHEPrus.
KonudectBo TemnoTel M paboTa Kak Mepbl M3MEHEHHs] BHYTpPEHHEH
SHEPIUU TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHMKHU [UJII PABHOBECHBIX ITPOLIECCOB:
yepes 3a1JaHHOE PaBHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI
MIPOXOJUT €AUHCTBEHHAs afnabara. AOCOIIOTHAS TeMIIepaTypa.

BTopoii 3aKkOH TEPMOAWHAMUKHU I HEPABHOBECHBIX ITPOLIECCOB:
HEBO3MOXKHO Tepe/aTh TEIUIOTy OT 0oJjiee XOJOJHOTro Teia K Oomee
Harperomy 0e3 kommencanuu (Kmnaysuyc). Heo6patumocTs mpupoHbIX
IIPOLIECCOB.

[TpuHumer nectBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE AaCMEKThl HMCIOJIb30BAHMS TEIUIOBBIX JIBUTATENECH.
TermoBoe 3arps3HEHUE OKPYKAOIIEN CPEJIbL.

TexHuuecknue yCTPOMCTBA U TEXHOJOTMYECKUE  IMPOLIECCHI:
XOJIOIUITbHUK, KOHIUITMOHED, TU3EIbHBIA U KapOIOPaTOPHBINA JIBUTATENH,
napoBasi TypOWHA, TMOJYYEHUE CBEPXHU3KUX TEMIEpaTyp, yTHINA3AIUSI
«TEIJIOBBIX» OTXOJIOB C UCHOJIb30BAHUEM TEILUIOBOTO HACOCA, YTUIIA3ALIMS
OMOOPraHWYeCKOro  TOIUIMBA  JJIi  BBIPAOOTKH  «TEIUIOBOM» |
AJIEKTPOIHEPTUMH.

Hemoncmpauuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM paclIupeHUN.

Bo3zaymiHoe oruuso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEH YHEPTUH.

UccnenoBanne annabaTHOTO MpoIecca.

KomrprorepHble MOAEIN TEIUIOBBIX JBUTATENEH.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.

N3mepenue yaenpHONU TENIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAaHUS BELIECTBA.

UccnenoBanue annabaTHOTO MpoIecca.



N3yuenue B3aUMOCBSI3H SHEpPruu MEXKMOJIEKYJIIPHOTO
B3aMMOJECHUCTBUS U TEMIIEPATYPBI KUIIEHUS )KUIKOCTEM.

Tema 3. Acpecammnibie cocmoanua eewyecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanue u KoHAeHcamus. lcmapeHue W KUIICHUE.
VY nenbHas TemioTa napooOpa3oBaHMUs.

Hacepiiennsie u HeHachlleHHBIE Tapbl. KauecTBeHHas 3aBUCHUMOCTD
IUIOTHOCTH W JABJICHHUS HACBILIEHHOIO Mapa OT TEMIIEpaTypbl, HX
HE3aBUCUMOCTh OT OOBEMA HACBHIIIEHHOTO TMapa. 3aBUCUMOCTb
TEMIIEPaTypbl KUIICHHS OT AABJICHUS B )KUIKOCTH.

Bnaxxaocts Bo3gyxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAYKHOCT.

Teépmoe teno. Kpucrammmueckue u amopdusie Tena. AHU30TPOIHS
CBOWCTB KpHUCTaLIOB. [InaBienue u kpucraumsanus. Y AeiapHas TENIoTa
riaBiaeHus. CyomuManus.

Hedbopmanum T1BEpAOro Ttema. Pactskenune u  cxkarme. CaBur.
Monyns FOnra. Ilpenen ynpyrux negopmanui.

TeruioBoe pacmupeHue >KUIKOCTEH M TBEPABIX Tesl, 0OBEMHOE H
JUHEHHOE pacHIMpeHre. AHTapMOHHU3M TEIUIOBBIX KOJEOaHWI YacTuil
BEILIECTBA KaK MPUYMHA TEIJIOBOTO PACIIMPEHHS TeJl (Ha KaYeCTBEHHOM
YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTskeHue. KoadduiumeHT mOBEpXHOCTHOTO
HarTspkeHus. Kanwiosipaele sBieHus. JlaBiieHHWE 1O HCKPUBIEHHOU
IMOBEPXHOCTHIO KuAKOCTH. Popmyna Jlannaca.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE IMPOLIECCHI: KUIKHE
KPUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermoBoe pacmmpeHue.

CBoiiCTBa HACBHILLIEHHBIX MTAPOB.

Kunenune. Kunenue nmpu noHM>X€HHOM J1aBJICHUMU.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OnBbITHI C MBUIBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumsipasie siBiaeHusl.

Moaenan HEeHBIOTOHOBCKOM JKHUIKOCTH.

Crioco0Obl M3MepeHus BIaKHOCTH.

HUccnenoBanne HarpeBaHusT W IUIABJIEHUS KPUCTAJUIMYECKOTO
BEIIECTBA.

Bunpr negopmariuii.

Hab6nronenue manbix nedopmaruii.

Yuenuueckuiu IKCnepumenm, nabopamopuvie  padomol,
NPAKMUKYM.

N3yuyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenue yenbHOM TENIO0THI TUIABJICHUS JIbA.

N3yuyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCONMIOTHOM BIAXKHOCTH BO3JIyXa M OILIEHKAa MAacCChI
[1apOB B IIOMEIICHUH.

N3mepenne ko3¢ dummeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenue moayns FOxra.

UccnenoBanre 3aBUCUMOCTU JiepopMaliui pe3uHOBOTO o0pasiia oT
MIPUJIOKEHHON K HEMY CHUJIBI.



Paznen 4. JDiaekTpoauHAMMKA.

Tema 1. Inekmpuueckoe noe.

DnekTpu3alus Tel U €€ MPOSBICHUS. DIEKTpUuecKuid 3apsia. [Ba
BUAA  DJEKTPUYECKUX  3apsaoB. [IpOBONHMKHM, OUAIEKTPUKU U
MOJYNPOBOJHUKHU.  DJIIEMEHTApHbIA  BJEKTPUUECKUUA 3apsll. 3aKoH
COXPAaHEHHUS IIEKTPUUYECKOTr0 3apsiaa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuueckoe nose. Ero aeiictBre Ha 3JIEKTPUUECKUE 3aPSbI.

Hampsix€anocts anexkrpuyeckoro moss. [IpoOusiit 3apsan. Jluaum
HaIpsHKEHHOCTH  AJIEKTpUYecKoro mnoiisl. OZHOPOJHOE AIEKTPUUYECKOE
oJje.

[TorenunanbHOCTH DJIEKTPOCTATUYECKOTO I1OJIA. PazHocts
MIOTCHIMAJIOB M HanpspkeHue. lloTeHnumanbHas >SHEprus 3apsga B
3JEKTpocTaTuuecKoM TmoJie. [loTeHuHuan 3JIEeKTPOCTaTUYECKOrO ITOJIS.
CBsi3b  HamNpsHKEHHOCTH  TOJISI W PA3HOCTH  MOTEHUUAIOB IS
ANEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOI0, TaK U HEOJHOPOIHOTO).

[IpuHIUII CyneproO3UIIMU 3JIEKTPUUECKUX TTOJIEH.

[Tone Touewynoro 3apsga. [lone paBHOMEpPHO 3apsKEHHOW CQepsl.
[Tone paBHOMEpPHO 3apsyKEHHOTO Mo 00bEMY Imapa. [lome paBHOMEpHO
3apsHKEHHON 0€CKOHEUHOM MIoCKOCTH. KapTuHbI TUHUN HANPS>KEHHOCTH
ATHUX MOJIEH U SKBUITOTCHIIMAJIBbHBIX [IOBEPXHOCTEU.

IIpOBOIHMKM B BJIEKTPOCTATUYECKOM II0JIE. Y CIOBHUE PAaBHOBECHS
3apsa0B.

JIMPIIEKTPUKU B DJIEKTPOCTATUYECKOM TToje. Jludnekrpudeckas
MIPOHULIAEMOCTh BEILIECTBA.

Konpencatop. DneKTpOEMKOCTh KOHJIEHCATOpa. IIEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOPA.

[TapaiutennbHOE coenuHeHUE KOHJIEeHcaTopoB. llocnenoBarensHoe
COEMHEHUE KOHJAECHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

JIBM>KEHHE 3apsoKEHHOM 4YacTULbl B OJHOPOAHOM 3JIEKTPUYECKOM
oJje.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
AJIEKTPOCKOII, JIEKTPOMETP, IJIEKTPOCTATUUYECKAs 3alluTa, 3a3€MJICHUE
AIIEKTPOIIPUOOPOB, KOHACHCATOPHI, TeHepaTtop Bau ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IIACTHH.

Mogaensb anekTpoctatudeckoro reaeparopa (Ban ge ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJeKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U IEUCTBUE KOHJCHCATOPA MOCTOSIHHOW U NIEPEMEHHOMU
€MKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH  IUJIOCKOTO  KOHJIEHcaTopa  OT
IUIONAM IUIACTUH, PACCTOSIHUS MEXIYy HHUMHU W JUDJICKTPUUYECKOU
MIPOHULIAEMOCTH.

DHeprus IEKTPUUECKOTO OIS 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiika 1 pa3psjika KOHJIEHCATopa YEPe3 PE3UCTOp.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.



OueHka cui B3auMOJEHCTBUS 3apSKEHHBIX TETT.

HabGnronenue nmpeBpalieHusi SHEPTUU 3apsKEHHOTO KOHJIEHCATOpa B
SHEPIUIO U3IYUYEHHUS CBETOAUO/A.

N3yuyeHne npoTekaHus TOKa B LIENHU, COAEPIKAILIECH KOHICHCATOP.

Pacnpenenenre pa3HOCTH MOTEHIMATIOB (HANpSDKEHHs) TIPU
MOCJIEA0BATEILHOM COEUHEHUH KOHIEHCATOPOB.

Uccaenosanue paspsifia KOHICHCATOPA YEPE3 PE3HCTOP.

Tema 2. Ilocmoannwlil 31eKmpuYecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBus CymecTBOBaHUSI IMOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Hanpsxenne U u 3/C [,

3akon OMa JiJig yyacTKa Leu.

DNIEKTPUYECKOE COMPOTUBIICHHE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO IMPOBOJAHUKA OT €ro JMHbI W IUIOHIAAU IONEPEYHOTo
cedyeHus. Y IeJIbHOE CONTPOTUBJICHUE BEIIECTRA.

[TocnenoBaTenpHOE, MapauielIbHOE, CMEUIAHHOE COEJUHEHHE
MIPOBOJHHUKOB. Pacuér pa3BeTBIEHHBIX AjeKTpuuyeckux ueneu. [IpasBuna
Kupxroda.

Pabora snexrpruueckoro Toka. 3akoH [xoyns—JIenna.

MOIHOCTE  JJIEKTPUYECKOrO  TOKAa.  TemioBasg  MOIIHOCTS,
BBIJIEJISIEMas HA PE3UCTOPE.

OJIC u BHyTpEeHHEE CONpPOTHUBIICHHWE HCTOYHMKA TOoKa. 3akoH Oma
JUISL TIOJTHOM (3aMKHYTOM) 2JIEKTPUUECKOW Lenu. MOITHOCTh MCTOYHHKA
Toka. KopoTkoe 3aMbIkaHueE.

KonpencaTop B ienu NOCTOSIHHOTO TOKA.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
aMIIEpMETP, BOJIBTMETP, PEOCTAT, CUETUUK JIEKTPUUECKOU SJHEPTUU.

Hemoncmpauuu.

N3mepeHure cuiibl TOKa U HaIPSKEHHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS IS
pe3UCTOpa, JaMIlbl HAKAJIIMBAHUS U CBETOAUO/A.

3aBUCUMOCTh CONPOTHUBJIEHUS HWIMHAPUYECKUX MPOBOJHUKOB OT
JUTUHBI, TUTOIIaAN ONEPEYHOr0 CEUEHUSI U MaTepurara.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKa OT COINPOTUBICHUS TPHU
MIOCTOSTHHOM HAaIPSHKEHUU.

ITpsimoe usmepenue DJIC. KopoTkoe 3amblkaHuE rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

Crnioco0bl coenHeHnst ICTOYHUKOB Toka, DJ1C GaTtapeil.

UccnenoBanne  pa3HOCTH  MOTEHLHMAIOB  MEXAY  IOJIOCAMU
HMCTOYHUKA TOKA OT CHJIbI TOKA B LIETH.

Yuenuueckui IKCnepumenm,  1adopamopmuvie  padombol,
NPAKMUKYM.

HccnenoBanre CMEMIaHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro COpOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTU CHIIBI TOKA OT HAMPSHKEHUS JJ1S1 JTaMITb
HaKaJIMBaHMUSI.

VYBenuuenue npenaesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONTPOTUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoct DJIC rajbBaHUYECKOTO 3JIEMEHTa OT
BPEMEHU IIPU KOPOTKOM 3aMbIKAHHH.



HccnenoBanne  pa3HOCTH  MOTEHLHMAIOB  MEXAY  IOJIOCAMU
HMCTOYHUKA TOKA OT CHJIbI TOKA B LIETH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOILHOCTA UCTOYHUKA TOKA
OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJeKTpUYecKasi MPOBOJUMOCTb PA3JIMYHBIX BEIIECTB. DJIECKTPOHHAS
MPOBOAUMOCTh TBEPJBIX METAUIOB. 3aBHUCUMOCTb COINPOTUBIICHUS
METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOIUMOCTb.

DIEKTpUYECKUN TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmympoBomuuku. CoOCTBEHHass W TPUMECHAasT TMPOBOAUMOCTD
nonynpoBogHukoB. (CBoiicTBa p—n-nepexoja. lloimynpoBogHUKOBBIE
PUOOPBHI.

ONEKTPUYECKUA TOK B  JJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS
auccouuanus. JIeKTpoiau3. 3akonbl Dapajes IS JIEKTPOJIn3a.

DJIEKTpUYECKUM  TOK B rasax. CamocTrodaTeNnbHbIH U
HECAMOCTOSTENbHBIN  pa3psif. Pa3iuuHble THUIBI CaMOCTOSITEIBLHOIO
pazpsana. Moauus. [Lnazma.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHUE:
razopa3ps/iHble JIAMITHI, AIEKTPOHHO-JIy4YeBast TpyOKa,
MOJIYTPOBOJHUKOBBIE ~ MPHUOOPBI:  TMOA,  TpaH3UCTOp, (oroamon,
CBETO/IMO]], TaJIbBAaHUKA, paQUHUPOBAHKE MEH, BBIIIJIABKA ATIOMHHUS,
AIEKTPOHHAsE MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHbI 351ekTposn3a Papazes.

HckpoBoii pa3psil U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHUE NPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTh AUOJA.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.

Hab0mronenue amexrpoimsa.

N3mepeHnue 3apsga 0JHOBAJIEHTHOTO HOHA.

HccnenoBanre 3aBUCUMOCTH COINPOTHUBIICHHUS TEPMOPE3UCTOpPA OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHOW XapaKTEepPUCTUKU JUOAA.

Du3nyecKuil MPAKTUKYM.

Croco6bl m3MepeHus: (PU3NYECKHX BEIMYUH C HCIOJIb30BAHUEM
AHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCONIOTHBIE M OTHOCHUTEIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeanurH. OeHKa TPaHuUIl TOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHNN 3aBUCUMOCTEN
(bU3NYeCKUX BETWYMH, MPOBEpKAa MPEUIOKEHHBIX TUMOTE3 (BBIOOD W3
paboT, OMHCAHHBIX B TEMATHYECKUX pazienax «YUYeHUYeCKUn
AKCIIEPUMEHT, JTa00paTOpHBIE PAOOTHI, MPAKTHKYMY).

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCSA C YYETOM COJIEPIKATEIbHBIX MEKIIPEIMETHBIX CBS3EH C
KypcaMu MaTEeMaTUKH, OMOJIOTHH, XUMUH, Teorpauul ¥ TEXHOJIOTHH.

Meosicnpeomemmnole nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO0006
HAYYHO20 NO3HAHUA: SIBICHHWE, HAY4YHBIN (hakT, TUIOTE3a, (puznyeckas



BENIMYMHA, 3aKOH, TeOpHUsi, HAOIIOIeHNE, IKCIIEPUMEHT, MOJICIMPOBAHNE,
MOJIeNIb, W3MEpPEHHUE, TMOTPENTHOCTH HM3MEPEHUN, U3MEPHUTEIbHbIE
pubopsI, udpoBas JadbopaTopusi.

Mamemamuxka: pelieHWe CHUCTEMbl ypaBHEHUHM. JIuHeHas
bynkuus, mapabona, rumepbonra, wuX TpaduKK U CBOICTBa.
Tpuronomerpuyeckue (QyHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE€ TPUTOHOMETPHUECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKINH Ha
OCH KOOPJHMHAT, CJI0KEHHE BEKTOPOB.

Bbuonozua: mexanndeckoe IBIKEHUE B KUBOU TIpupoje, nuddysus,
OCMOC, TeIJIOOOMEH KUBBIX OPTraHU3MOB, TEIUIOBOE 3arpsi3HCHHE
OKPYXKAIOIIeH Cpeabl, YTUIW3alus OHOOPTraHHMYECKOTO TOTUIUBA IS
BBIPAOOTKH «TEIJIOBOM» M DJIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHUE
Y KanWUIApHBIE SBICHUS B MPHUPOJIC, DICKTPUUCCKUEC SIBJICHUS B KUBOU

IIPUPOJE.

Xumuna: ITHACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M
MOJIEKYJ, =~ MOJIb  BEIIECTBA,  MOJISIpHAasg  Macca,  IOJy4YEeHHUE
HAaHOMAaTEPHUAJIOB, TEILUIOBBIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEU U ra30B,
KUJIKUE KPUCTAJUIBI, AJIEKTPUYECKUE CBOKWCTBA METAJLIOB,
AJIEKTPOJIUTUYECKAS IMCCOLIMALINS, rajbBaHUKa, DIIEKTPOHHAS
MHKPOCKOTIHS.

T'eocpagpusn: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonocusn: mnpeoOpa3oBaHUE JBIKCHHM C HMCIHOJb30BaHUEM
MEXaHU3MOB, YU€T CYyXOTO M YKUIKOTO TPEHUSI B TEXHUKE, CTAaTHUYECKUE
KOHCTPYKIIUU (KPOHIITEHH, peméryaTbie KOHCTPYKIIUN), UCTIOJIb30BAaHUE
3aKOHOB COXPAHEHHUS MEXaHUKA B TEXHUKE (TUPOCKOM, BOJIOMET U
JpyTHe), ABUTATENIb BHYTPEHHETO CTOPaHMsl, TapoBasi TypOuHa, OBITOBOM
XOJIOMUIIbHUK, KOHIUITMOHEDP, TEXHOJIOTMH TIOJYYEeHHs] COBPEMEHHBIX
MaTepuayioB, B TOM 4YHCJIE HAHOMATEpPUAJIOB, W HAHOTEXHOJOTHUH,
AIEKTPOCTATUYECKAS 3aIlunTa, 3a3eMJICHUE AIEKTPONPUOOPOB,
ra3opas3psiIHbIC JTAMIIbI, TOJIYITPOBOTHUKOBBIE TPUOOPHI, TalIbBAHHUKA.

11 KITACC

Paznen 4. JieKkTpoauHAMMKA.

Tema 4. Macnummnoe noJe.

B3aumopnencTBHE OCTOSHHBIX MAarHUTOB U IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM — MHAYKUMHU.  [IpuHiun
CYNEPHO3UIINN MAaTHUTHBIX TOJIEH. JIMHUM MarHUTHON UHIYKIUH.

MarHutHOoe TMoje MPOBOAHUKA C TOKOM (IIPSIMOro MPOBOJHUKA,
KaTYIIKU U KPyroBoro Butka). OneIT Jpcrea.

Cuiia Amnepa, e€ HarpaBJIEHUE U MOJ1YJIb.

Cuia Jlopenua, e€ HampaBlieHHE U MOJYJib. JIBUYKEHHE 3apSyKEHHOM
YaCTHIIBI B OJHOPOJHOM MarHuTHoM moJje. Pabora cunsl Jlopenna.

MarautHoe mone B BemecrBe. {PeppomMarHeTuku, IMapa- u
TMaMarHEeTHKU.

TexHuueckne yCTPOMCTBA U TEXHOJOTMYECKUE  IMPOLIECCHI:
IIPUMEHECHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-
MYJBTUMETP, DSJEKTPOABHUTaTENh SKOOM, YCKOPUTENTH SJIEMEHTAPHBIX
YaCTHL.

Hemoncmpauuu.



KaptuHa nuHUA WHAYKUUM MArHUTHOTO TIOJIE TIOJIOCOBOTO U
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MAarHUTOB.

Kaprrna nuHWII MarHUTHOW WHIYKUHWHU TOJISI JJIMHHOTO MOPSIMOTO
MIPOBOJAHUKA U 3aMKHYTOT'0 KOJBLIEBOTO TPOBOJIHUKA, KATYIIKU C TOKOM.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmkeHus mydyka 3JIEKTPOHOB B MAaTHUTHOM TIOJIE.

[TpuHnmn JNEUCTBUS DJEKTPOU3MEPUTEIILHOIO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckui IKCnepumenm,  1adopamopmuvie  padombol,
NPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISL TIOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHETHKOB.

UccnenoBanue neicTBUSI MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuiibl AMrepa.

N3ydenne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKLIMH HA OCHOBE M3MEPEHHS CHUJIBI
Awmrepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SBinenne  snekTpomMarHuTHOW — MHAYKUMU. [loTok  Bektopa
MarHuTHOW wuHAYKUUU. DJIC uHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunn @apanes. Buxpepoe snekrpuueckoe nose. Toku Pyko.

OJC uHAYKUMH B NPOBOJHHKE, ABUXKYIIEMCS B OJHOPOJHOM
MAarHuTHOM IIOJI€.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika MHIYKTUBHOCTH B LENU IMOCTOSHHOTO
Toka. SIBnenune caMmouHAyKuuu. 3J1C caMOMHIyKITUH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuuecknue yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
MHIYKIMOHHASl T€Yb, COJICHOWJ, 3allUTa OT JJIEKTPU3AMU TENl MpH
JIBUKEHUU B MArHUTHOM I10J1€ 3EMJIH.

Hemoncmpauuu.

HabOmronenne SBIeHHS 2JICKTPOMArHUTHON WHIYKIIHH.

Uccnenoanne 3aBucumoctu JDJIC HMHAYKOUMH OT CKOPOCTH
M3MEHEHHS] MArHUTHOIO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B aIFOMUHUEBON (METHOMN) TpyoOe.

SIBneHne caMOMHAYKITUH.

UccnenoBanne 3aBucumoctd IJ[C caMOMHAYKUHUH OT CKOPOCTH
M3MEHEHHUSI CUJIbl TOKA B LEIH.

Yuenuueckui IKCnepumenm,  1adopamopmuvie  padombol,
NPAKMUKYM.

UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.

Onpenenenue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIHH.

COopka mMoJienu 2JIEKTPOMarHuTHOTO TeHepaTopa.

Pa3zpnen 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.



'apmonmnyeckue konebanus. KuHemaTumdeckoe W JIUHAMHYECKOE
OIMCAaHUE. DHepreTuyeckoe ONMCAaHUE (3aKoH COXpaHEHHUS
MEXaHMYECKON  dSHepruu). BpBog  JUHAMHYECKOTO  OMHUCAHUS
TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTO U KMHEMATHYEeCKOTO
ONMUCAHUS.

Amrnutyna u ¢aza kxonebanuid. CBs3b aMIUTUTYIBI KOJIEOAHHIA
MCXOJTHOM BEJIMYMHBI C aMIUIMTYJaMU KoJeOaHuil €€ CKOpOCTH U
YCKOPEHHUSI.

Ileppuonq wu wyactora koneOanuid. Ilepwon ManmbIX CBOOOIHBIX
KOJIeOaHMI MaTeMaTUYECKOTO MasgTHUKA. [lepros; cBOOOIHBIX KoJeOaHU
MPY>KUHHOTO MasTHUKA.

[Tonsitue o 3aryxaromux KojiebaHusAX. BeIHYXIeHHBIE KOJeOaHUSI.
Pezonanc. Pe3oHancHas kpuBas. BiusHue 3aryxaHuss Ha BHUJI
PE30HAHCHOM KPUBOI. ABTOKOJICOAHUS.

TexHuuecknue yCTPOMCTBA W TEXHOJOTMYECKUE  IPOLIECCHI:
METPOHOM, YacChl, KaYeJIH, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0J1e0aTeIHLHOTO IBHKCHHS.

HaGnronenne He3aBUCHMOCTH TepUoa MajlbIX KoJieOaHU Tpy3a Ha
HUTH OT aMILTATYbI.

HccnenoBanne 3aTyXaronux KoJIeOaHM M 3aBUCHMOCTH IEepHOja
CBOOOJHBIX KOJICOAHHI OT COMPOTUBICHUS.

UccnenoBanne kosie0aHUN Tpy3a HA MACCUBHOM MPY>KUHE C IIEIBIO
dbopMHUpOBaHUS TPEJCTABICHUNH 00 HCaTHLHON MOJAENN MPYKUHHOTO
MasiITHUKA.

3aK0H COXPAaHEHHS YPHEPTUH MPU KOJICOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanne BRIHYKIACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

Yuenuueckuu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.

N3mepenne mepuoga CBOOOAHBIX  KOJICOAHWUH  HUTIHOTO U
MPY>KUHHOTO MasiTHUKOB.

N3yuenune 3aKOHOB JBMKEHUS TeJa B X0JI€ KOJEOaHUI HA yIpyrom
MoJBeCe.

N3ydenne ABUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUN B IPYKMHHOM MAasTHUKE.

HccnenoBanne yObIBaHUST aMIUTUTY/IbI 3aTyXalOIIMUX KOJICOAHMIA.

HccnenoBannie BRIHYXICHHBIX KOJICOAHUIA.

Tema 2. InekmpomazHumusle KoaeOaAHUA.

Konebarenbupii  koHTYp.  CBOOOJHBIE  DJIEKTPOMArHUTHBIC
KoJieOaHus B uaealbHOM KojebatenbHoM KoHType. Dopmyna Tomcona.
CBsi3b aMIUIMTYbl 3apsia KOHJEHCATOpa C aMIUIMTYJO0M CHJIbl TOKa B
KoJiebaTeIbHOM KOHTYpE.

3aK0H COXpAaHEHHS YHEPTUH B UACATBHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxarone DJIeKTpOMarHUTHbIE KoJjeOaHus. BbIHYyXIeHHBIC
AIIEKTPOMArHUTHBIE KOJICOaHUSI.

ITepemenHbIil TOK. MOITHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
NEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANPSHKEHUS TMPU Pa3TUUHOM
(dbopme 3aBUCUMOCTH TIEPEMEHHOTO TOKAa OT BPEMEHHU.



CunycouanbHbli NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcAaTop H
KaTylIKa MHIYKTUBHOCTH B LIENU CHHYCOUJAJIBHOIO IEPEMEHHOIO TOKA.
Pe3onanc TokOB. Pe30HaHC HaNpsy)KEHUN.

Uneansubiii  Tpanchopmatop. IIpousBoactBo, mepegada
noTpeOIeHNE dIEKTPUIECKON IHEPTUH.

OKOJIOTUYECKHE PHUCKU TPU TPOU3BOJCTBE  AJIEKTPOIHEPTHH.
KynbTypa ucnonp30BaHus 3J€KTPOIHEPTUM B IOBCEIHEBHOW KU3HM.

TexHuuecknue yCTPOMCTBA U TEXHOJOTMYECKUE  IMPOLIECCHI:
AJIEKTPUYECKUN 3BOHOK, TIE€HEeparop NEPEMEHHOr0 TOKa, JIMHUU
3JIEKTponepesay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJICOAHUI OT HHAYKTUBHOCTH H
€MKOCTH KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMUX JIEKTPOMArHUTHBIX KOJIEOAHU.

Mojenb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX/1eHHbIE CHHYCOUIATbHBIE KOJICOaHUSI.

PesncTop, Karymka HWHIYKTUBHOCTM M KOHAEHCATOP B LENU
IIEPEMEHHOr0 TOKA.

Pe3onanc 1mpum mocienoBaTENbHOM — COEOUMHEHUU  PE3UCTOPA,
KaTYIIKU UHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpOoKCTBO M MPHUHIIUI IEUCTBHS TpaHchopmaTopa.

Mojenb JIMHUY 3JEKTPONEPENAYN.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.

N3yuenue tpancpopmaropa.

HUccnenoBaHnne NEPEMEHHOTO TOKA 4YEpe3  IOCIEA0BATEIBHO
COEIMHEHHBIE KOHAEHCATOP, KaTyILIKY U PE3UCTOP.

Hab6nrogenue >5ekTpoMarHiTHOTO pe30HaHCA.

UccnenoBanre pabOThl MCTOYHUKOB CBETa B IEMH MEPEMEHHOTO
TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMAZHUMHbLE 60JIHbI.

Mexanuyeckue  BOJIHBL,  YCIOBHSL ~ MX  PAacHpOCTPAaHCHMUS.
ITonepeunsie U [OPOAOJIbHBIE  BOJIHBI. [Tepuon, CKOPOCTH
pacrpocTpaHeHUss M JJIMHA BOJIHBL. (CBONCTBA MEXaHUYECKUX BOJIH:
OTpaxxeHue, MpeIoMIICHHE, UHTephepeHIUs U AUPPAKITUSL.

3Byk. Ckopocth 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TeMOp

3BYyKa.
[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOLIEH CPEBI.
DJIEKTPOMAarHUTHBIE BOJIHBL. YcnoBus W3J1y4ECHUS

AJEKTPOMArHUTHBIX BOJIH. B3auMHass opueHTalusi BEKTOPOB B
3JIEKTPOMArHUTHOU BOJIHE.

CBoiiCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpa)X€HUE, IPEIOMIICHHUE,
noJisipu3anusi, HHTepdepeHnns u qudpaKims.

[IIxana 31eKTpOMarHuTHHIX BOJIH. [IpuMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[TpuHLMTBI paguOCBsI3U U TeNEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOUIEN CPEIbI.

TexHuueckne  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
My3bIKaJbHbIE WHCTPYMEHTBHI, pajap, paguonpHUEMHUK, TEIEBU30D,



anTeHHa, Tenedon, CBY-meus, ynpTpa3ByKoBas JHArHOCTHUKA B TEXHUKE
Y MEAULIMHE.

Hemoncmpauuu.

OOpa3oBaHue M PACHPOCTPAHEHHE IMOMEPEUHBIX W TMPOIOIBHBIX
BOJIH.

Konebmromeecs Teno Kak UCTOYHHUK 3BYKa.

3aBUCUMOCTbH JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Hab6nronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJH.

Ha6nronenune natepdepennnu u qudpakiny MEXaHUYECKUX BOJTH.

AKYCTUYECKUI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGnrogenue CBsSI3W TPOMKOCTH 3BYyKa W BBICOTBI TOHA C
aAMIUTUTYION W YaCTOTON KOJICOAHHIA.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH: OTPa)KCHHE,
pesioMJICHUE, MOspu3anus, Tudpakius, UHTephepeHITus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIbTPahUOIETOBOTO U3ITYUCHHI.

Yuenuueckuiu IKcnepumenm,  Jj1adopamopHvie  pabomol,
NPAKMUKYM.

N3yuyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacnopocTpaHEHUs] 3BYKOBBIX BOJH B 3aMKHYTOM
IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHEHOE pPacCHpOCTPaHEHUE CBETA B OJHOPOJHOM Cpele.
JIyua cBera. ToueuHblii ICTOYHUK CBETA.

Otpaxenue cBera. 3akoHbl oOTpaxeHus cBeta. llocTpoeHue
n300pakeHuit B rtockoM 3epkaiie. Cepuueckne 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIICHUSI CBETA. AOCONIOTHBIN
nokaszarenb npenomiieHus. OTHOCUTENbHBIN MOKa3aTelb MPEIOMIICHUS.
ITocTOSIHCTBO 4acTOTHI CBETA U COOTHOILIEHUE JUIMH BOJIH IPU IEPEXOIE
MOHOXPOMAaTHYECKOTO CBETA Yepe3 TPaHUIly pa3zesia JABYX ONTHYECKUX
cpen.

Xon mydeit B mpusme. Jucnepcus cseta. CIOXKHBIN cocTaB 0e0ro
cBera. L[BeT.

ITomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli yrojg MOJHOrO
BHYTPEHHETO OTPAKEHUSI.

Coluparomue U pacceuBaroniue JUH3bl. ToHKas nuH3a. DokycHoe
PACCTOSIHME M ONITUYECKasi CUjla TOHKOM JIMH3bI. 3aBUCUMOCTH (DOKYCHOTO
paccTostHUS TOHKOM cdepuueckol IJHMH3BI OT €€ TEOMETpUU U
OTHOCHUTEJIBHOTO MMOKAa3aTeNs MPEIIOMIICHUS.

dopmyia TOHKOM JIMH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

Xoa nyda, OPOLIEAIIErO JIMH3Y IOJ IMPOU3BOJBHBIM YIJIOM K €€
IIaBHOM onTuueckoil ocu. IlocTpoeHne n300pakeHU TOYKH U OTpe3Ka
MPSIMOI B COOMPAIONTUX U PACCEUBAIOIINX JTMH3aX U UX CUCTEMaXx.

OnTtuyeckue mnpubopel. Pazpemraromias crmocoOHOCTh. [7a3z kak
ONTUYECKAs CUCTEMA.

[Ipenenbl NPUMEHUMOCTH FEOMETPUYECKON ONITUKH.

BonnoBass  onrtuka. Uuatepdepenmms  cBera.  KorepeHTHbIe
WMCTOYHUKHU. YCIOBUS HAOMIOIEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEePPEPEHIITMOHHOW KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHHKOB.
[Tpumeps! Ki1accuyecKux HHTEPPEPEHITMOHHBIX CXEM.



Hudpakums  cera.  [udpakuuonnas  pemérka.  YcioBue
HAOJIOCHUS TJIaBHBIX MAKCUMYMOB MPU TAJACHUH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuYeCKHe yCTPOWCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH,
Jyma, mepuckor, QoroamnmnapaT, MUKPOCKOI, MPOCKIIMOHHBIN armapar,
MIPOCBETIICHUE ONTUKH, BOJOKOHHAS ONTHKA, TU(paKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHbI OTPaYKEHUSI CBETA.

HccnenoBanue npeioMIIeHUsI CBETA.

HaGnrogenne moOMHOTO  BHYTPEHHETO  OTpakeHHs.  Mojenb
CBETOBOJA.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Y€pe3 MI0CKONapaIebHY IO
IJIACTUHY U NIPU3MY.

HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.

Mopenu MuKpocKkora, TeJIeCKona.

Habmronenne natepdhepeHIny CBeTa.

Hab6nronenue BeTOB TOHKUX TIEHOK.

Hab6nronenune nudpaximu crera.

N3yuenune audpakiinoOHHON pEIETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

Habmronenne nucnepcuu cBera.

Hab6nronenune nonsipuzanuu cBeTa.

[IpumeHenue  MOJNSIPOUJIOB  JUISI  HM3YUYEHUS  MEXAHUYECKUX
HaNpsKCHUM.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  pabomol,
NPAKMUKYM.

N3mepeHune nokazaress npeaoMiIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIECTBA
(Ha mpuMepe KUAKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSTHUSI PACCEUBAIOIIUX JIMH3.

[Tomy4yenune n300pakeHrs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tomy4yenune n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEPEeHIINH U TTOJSIPU3AIUN CBETA.

N3ydenne mnoisipu3zaluu CBETa, OTPAXKEHHOIO OT IOBEPXHOCTH
TUAJIEKTPHUKA.

N3yuenune uaTEpPEpEeHIINH JIA3ePHOTO U3ITYUYCHHS HA JIBYX IIETISX.

Habmronenune nucnepcun.

Hab6nronenue u uccnenoBanue AUQGPaKIMOHHOTO CIIEKTPA.

N3mepenune 1irHbl CBETOBOM BOJIHBI.

[Tonyuenne crHekTpa U3JIy4EHUs CBETOAMOAA NIPU  IOMOIIU
TuGPaKIUOHHON PEIIETKH.

Pa3znen 6. OcHOBBI cienAJIBLHONH TEOPUU OTHOCHUTEJIbHOCTH.

I'panuubl IPUMEHUMOCTH KJIACCHYECKOW MexaHuku. lloctymartsl
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHOU VHTEpBal. [IpeoOpazoBanus
Jlopenua. ¥YcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpAIIEeHUE JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C YHEPTUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIBI.
DOHeprus MmoKos.

TexHuueckne yCTPOMCTBA W TEXHOJOTMYECKUE  IPOLIECCHI:
CITyTHUKOBBIE MPUEMHUKH, YCKOPUTEIIH 3aPSAKEHHBIX YACTULI.

Y4yeHn4ecKui IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMITyJbCa U 3HEPTUM PEISATUBUCTCKUX YacTull (1o
doTorpadusM TPEKOB 3apsHXKEHHBIX YACTUIl B MATHUTHOM TIOJIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemoBOoe U3MydeHHe (M3Iy4eHHE aOCOIIOTHO
yépHOro Tena). 3aKoH cMmenienus Buna. ['unores3a [inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoapdekr. Ompitel A. I'. CroneroBa. 3akoHbl (orodddekra.
VYpaBuenue OiHmTelina s porodddexra. «Kpacnas rpanumay
dhoroaddexra.

JlaBneHnue cBeta (B 4YaCTHOCTH, JaBJIEHWE CBETa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0 U aOCOMIOTHO OTPAXKAIOIIYI0 MOBEPXHOCTH). OmbiThl 1.
H. JleGenena.

BosnoBble cBouicTBa yactul. Bonnel ae bpoins. [{nuHa BoiaHBI 1€
bpoitns u pasmepsl 007acTH JOKaNM3alMK JABWXKYIIEHCS YaCTHIIBI.
KopnyckynsapHo-BorHOBOM — nyanusm. Jludpakius SJIGKTPOHOB  Ha
KpUCTaJLJIaX.

Crnemmnduka  u3MEpeHU B MHUKPOMHpE. CooTHomieHust
Heonpeaenénnocreit I'eiizendepra.

TexHuueckne  yCTPOMCTBA U TEXHOJOTMYECKUE  IMPOLIECCHI:
CeKTpoMeTp, (GOTOdIEMEHT, (POTOAATUMK, TYHHENBHBIA MHUKPOCKOII,
COJIHEYHas1 OaTapesi, CBETOUO/I.

Hemoncmpauuu.

®oTo3(heKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanre 3akoHOB BHEMHETO (GoToddhdeKTa.

HccnenoBanrie 3aBUCUMOCTH COIPOTUBIICHHS MOJTYITPOBOJIHUKOB OT
OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckui IKCnepumenm,  1adopamopmuvie  padomol,
NPAKMUKYM.

UccnenoBanne ¢poTope3ucropa.

N3mepenne mnocrosHHoM Ilmanka Ha OCHOBE HCCIENOBaHUS
dhoroaddexra.

HccnenoBanre 3aBUCUMOCTM CHJIbI TOKA 4Ye€pe3 CBETOAMOJ OT
HaIpsHKEHUS.

Tema 2. Quzuka amoma.

OnbITHI IO KUCCIIEIOBAHUIO CTpOEHHs aroMa. [lnaHerapHas monelnb
atoma Pezepdopna.

[loctynatet bopa. W3nyuenume u mornomieHue ¢GOTOHOB TIPH
MEPEX0/I€ aTOMA C OJJHOTO YPOBHS SHEPIUU Ha APYTOil.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aTOMa BOJOPO/A.

CrnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHuuecknue yCTPOMCTBA U TEXHOJOTMYECKUE  IMPOLIECCHI:
CHEKTPAJIbHBIN aHAIN3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.



Mopens onbita Pesepdopna.

Habmronenune muHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETYMKA HOHU3UPYIOIINX YACTHULL.

Onpenenenue JUIMHBI BOJIHbBI JJa3€PHOTO U3TyYCHHUS.

Yuenuueckuiu IKcnepumenm,  1adopamopHvie  padomol,
NPAKMUKYM.

Hab6nronenue nuHeiyaToro cnekTpa.

HccnenoBanue cCrekTpa paspe’eHHOr0 aTOMapHOTO BOAOpOAA U
M3MepeHue nocTositHHou Punbepra.

Tema 3. Qu3uka amomHO20 A0PaA U INEMEHMAPHBIX UACHUY,

Hyxnonnass mopens siapa ['enzenOepra—MBanenko. 3apsan spa.
MaccoBoe uncio sapa. M30Tomnsl.

PannoaktuBHOCTE. AJb(a-pacnan. DIEKTPOHHBIM M MO3UTPOHHBIN
6era-pacnaj. ["'amma-uznydenue.

3aKOH paJMOaKTUBHOrO pacnajga. PaanoakTWBHBIE HW30TOIBI B
IIPUPOJIE. CBoiicTBa  MOHM3UPYIOLIETO  MU3JIYUYEHUS. Bnusiaue
PaAMOAaKTUBHOCTH Ha KUBble OpraHu3mbl. EcTtecTBeHHBI  (oH
n3nydyeHus. Jlozumerpus.

DHeprus CBsi3W HYKJIOHOB B simpe. SnepHbie cuibl. JledekT macch
sanpa.

Anepuble peakuuu. Jlenenue u cuHTes suep. AaepHbple peakTOpPBI.
[IpoGnembl  ympaBieMOro TEPMOSIEPHOTO CHHTE3a. JKOJIOTHYECKHE
ACIIEKTHI PA3BUTHS AIEPHON IHEPIETUKHU.

MeTtoabl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE  B3aUMOJCHCTBUSA. bapHOHBI, ME30HBI U
nentoHbl. IlpencraBnenue o CrangapTHoil monenu. KBapk-rirooHHas
MOJIEJIb AJAPOHOB.

®uzuka 3a npexnenamu CrannaptHod moaenu. TémHas Marepus U
TEMHAas DHEPIUs.

EnunHcTBO pmznueckoi KapTUHBI MUDA.

TexHuuecknue yCTPOMCTBA U TEXHOJOTMYECKUE  IPOLIECCHI:
NO3UMETp, KaMmepa BuibcoHa, SOEpHBIA peakTop, TEPMOSACPHBIN
peakTop, aroMHasi 0(oM0a, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuiu IKcnepumenm,  j1adopamopHvie  padomol,
NPAKMUKYM.

HccnenoBanre TpeKoB 4acTull (110 TOTOBBIM (GoTorpadusim).

UccnenoBanne  paguoakTUBHOTO (oHA C  HCIOJIH30BAHHEM
JNO3UMETPA.

N3yuenue norsomienus 0eTa-4acTull aTlOMUHUEM.

Pa3zznen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpOHOMHHU. [IpukiiagHOoe 1 MUPOBO33PEHUYECKOE
3HauUe€HHE acTpoHOMHH. [IpUMEHMMOCTH 3aKOHOB  (UBUKHA IS
00BSICHEHUSI IPUPOJIBI KOCMUYECKUX OOBHEKTOB.

Mertonel  acTpoHOMUYEcKuX  HccienoBaHuil.  CoBpeMeHHbIE
ONTUYECKUE TEJIECKOIIBI, PaIUOTEIIECKOIIBIL, BHeaTMoc(hepHas
ACTPOHOMHS.

Bun 3Bé3mHoro Heba. Co3Be3mus, spKUe 3BE3IbI, IUIAHETHI, UX
BUAUMOE JIBUKECHHE.

ConneuHas cucrtema.

Connne. ConHeyHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U
3BE3 L.



3BE3 I, 170, OCHOBHBIE XapaKTEPUCTUKU. Jnarpamma
«CIEKTPATbHBIN KJ1acc — CBETUMOCTDY. 3BE3 bl TJIaBHOM
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTBbY» IJisl 3BE3]
IJJABHOM  MOCJIENOBATEIbHOCTH.  BHyTpeHHee  CcTpoeHue  3BE3N.
CoBpeMeHHbIE TPEACTABIEHUS O MPOUCXOXKICHUH U 3Botounn CoyHIa U
3BE3]. DTanbl )KU3HU 3BE3I.

Mueunbii Ilyte — Hama ['anaktuka. Ilosio)keHHWE W JIBUYKEHUE
Connna B Tamaktuke. Tumbl ramakTuk. PaavoranakTUKd U KBas3aphbl.
UEpHbie IbIPHI B sIAPAX TAITAKTHUK.

Bcenennas. Pacmiupenue Bceenennoit. 3akon Xa0606ma. Pa3zGeranme
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsnyueHue.

Macmrabnas crpykrypa Beenennoit. Metaranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaGnrogenust 3BE3qHOrO0 HEOa HEBOOPYKEHHBIM — TJIA30M  C
UCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH JUIsl  ONpEeNETICHUs
MOJIOKEHUS HEOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usa CeBepHOro NoJymapus 1 ipkue 3BE3/1bl.

Hab6mronenus B Teneckon JIyHbI, TUTaHET, TYMAHHOCTEN U 3BE3/IHBIX
CKOIUICHUU.

Du3uYeCcKUil MPAKTUKYM.

Croco06bl m3MepeHus: (PU3NYECKHX BEIMYUH C HCIOJIb30BAHUEM
AHAJIOTOBBIX U MU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEIbHBIE TMOTPEIIHOCTH
u3MepeHui pusnyeckux BeanurH. OlEeHKa TPaHUIl TOTPEITHOCTEH.

IIpoBeneHre KOCBEHHBIX U3MEPEHUM, UCCIIEIOBAHNN 3aBUCUMOCTEN
(bU3NYeCKUX BEITWYMH, MPOBEPKa MPEUIOKEHHBIX TUMOTE3 (BBIOOD U3
paboT, OMHCAHHBIX B TEMATHYECKUX pazienax «YUYeHUYeCKUn
AKCIIEPUMEHT, JTa00PaTOpHBIE PAOOTHI, MPAKTHKYM).

O06o01maromee NOBTOPEHHUE.

O6oO0meHne W cucTeMaTH3alvs COJEPKaHMs pPas3JeioB Kypca
«Mexanuka», «MonekynsapHas ~ Qu3UKa W TEPMOJMHAMHKAY,
«OnexrpoauHamukay, «Komebanuss u BOMHBD», «OCHOBBI CIHEIUATBHON
TeOpuH  OTHOCUTENbHOCTHY», «KBaHTOBass  (usuka»y, «IIEeMEHTHI
aCTPOHOMUU U aCTPODU3UKIY.

Ponp pu3uku M acTpOHOMHM B DKOHOMHUYECKOM, TEXHOJIOTHUECKOM,
COIIMAJIbHOM U 3TUYECKOM chepax AesITeIbHOCTH YEIOBEKa, POIb U MECTO
GU3UKM U AacCTPOHOMHH B COBPEMEHHOW HAy4dyHON KapTUHE MU,
3HAUEHUE OIUCATEIBHON, CHUCTEeMATHU3UPYIOIIeH, OOBSCHUTEIBHON U
MPOTHOCTHYECKOW (DYHKIMI (QU3NYECKOH Teopuu, poyib (pundeckoin
Teopur B (POPMUPOBAHUM MPECTABICHUN O (HU3NIECKON KapTHHE MHPA,
MecTo (U3MYECKOW KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IPUPOLE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéanoro ypoBHs B 11 kmacce
OCYIIECTBIIETCA C YUYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3EU C
KypcaMu MaTEMaTUKH, OMOJIOTHH, XUMUH, Teorpad il ¥ TEXHOJIOTHH.

Meosinpeomemmnole nOHAMUA, C6A3AHHBIE C U3YUEHUEM MEMO006
HAYYHO20 NO3HAHUA: SBICHHWE, HAY4YHBIN (hakT, TUIOTE3a, (Ppuznueckas
BEIIMYMHA, 3aKOH, TeOpusi, HAOIIO/IEeHNE, IKCIIEPUMEHT, MOJICIIMPOBAHNE,



MOJEIb, W3MEpPEHHE, TMOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIC
pubopsI, udpoBas JadbopaTopusi.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHU.
Tpuronomerpuyeckue (QyHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIU Ha
OCH KOOpJAHMHAT, CJIOXKE€HHE BEKTOpoB. [Ipom3BoaHBIE 3JIEMEHTapPHBIX
¢bynkuumii. [IpusHakyn mogoOus TPEYroJbHUKOB, OMPEIEICHUE TUIONIAIH
I0CKUX QUryp u 00bEma Tel.

buonozua: »snexrpuueckue SABJIEHUS B JKMBOM  IpUpPOJIE,
KoJieOaTeNbHbIE ABUKEHUS B )KUBOU MPUPOJIE, IKOJIOTHIECKUE PUCKU TIPU
MPOU3BOJICTBE  DJIEKTPOIHEPIUU,  AJIEKTPOMArHUTHOE  3arpsA3HEHUE
OKpY>Kalollel cpenbl, yIbTPa3ByKOBas AUArHOCTUKA B MEAUIMHE,
ONTUYECKHE SIBJICHUS B )KUBOU MIPUPO/IE.

Xumus: CTpOEHHUE aTOMOB U MOJIEKYJI, KpUCTAJUITMYECKasi CTPYKTypa
TBEPIBIX TEJN, MEXAaHU3Mbl OOpa30BaHUs KPUCTALTUMYECKON PEIIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

T'eocpaghusa: marHuTHBIE MONIOCA 3€MJIM, 3aJI€KU MArHUTHBIX PYI,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozus: IPUMEHEHHE MOCTOSTHHBIX MarHuTOB,
AIIEKTPOMArHUTOB, SJEKTPOJABHUTaTeNh SIKOOW, TeHepaTop MEPEeMEHHOTO
TOKa, UHIYKIIMOHHAS M€4Yb, JUHUU JIJIEKTPONEPEaay, 3JICKTPOIBUTATENb,
pagap, paguoNpuEéMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
yAbTPa3BYKOBas [IMarHOCTMKAa B TEXHUKE, MPOEKIIMOHHBIN amnmapar,
BOJIOKOHHAsI OITHKA, COJIHEYHasi OaTtapesi, CIYTHUKOBBIC NPUEMHHKH,
SAIepHasl dJHEpPreTUKa W DJKOJOTUYECKUE AaCHEeKThl €€ pa3BUTHUSL.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yabTAaThl OCBOCHUS y4yeOHOro mpeamera
«Duzuka» MOIKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIINXCsI
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIIUEH JTUIHOCTH,
CUCTEMOM  IIEHHOCTHBIX  OpPUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX
yOCXKICHUI, COOTBETCTBYIOIIHNX TPaAUIIMOHHBIM EHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMbITa W OIbITa
JESTENHPHOCTY B TPOILIECCE pealn3allid  OCHOBHBIX  HallpaBJICHUUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJI€ B YACTH:

rpaJaaHCKOr0 BOCIIUTAHUS:

e c(hOopMUPOBAHHOCTH TPAKAAHCKON MOZHUIIMH 00YyYaIOMIErocs Kak
AKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX 00IIEUETOBEUECKUX TYMAaHUCTUIECKUX
U JIEMOKPAaTHUYECKHUX [IEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIHbHOCTh B HHTEpEcax
TPaKJAHCKOTO OOIIeCTBa, y4yacTBOBATh B CaMOYIPABICHUU B
o0pa3oBaTeIbHON OpraHU3allny;

e yMEHHE B3aMMOJICHCTBOBATH C COIHAIBHBIMA WHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIMSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTH K TyMaHUTApPHOW U BOJIOHTEPCKOM NEITEILHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e cOPMHUPOBAHHOCTHh POCCHMCKON TIpa)KAaHCKOW HIACHTUYHOCTH,
NaTPUOTU3MA,

e I[IGHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJaM,
JOCTIDKEHUSIM POCCHMCKUX VYYEHBIX B 005acTd GU3HKKA |
TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(opMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO
MOBEICHMUS;

e CIIOCOOHOCThH OIIEHWBATHh CUTYAIMI0 W MPHUHUMATh OCO3HAHHBIC
pelIeHusi, OpUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBICE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

e OCO3HAaHWE JIMYHOTO BKJIAJa B TMOCTPOCHHUE YCTONYHBOTO
OyIyIIero.

ICTETHYECKOr0 BOCIIUTAHUS:

e OCTETUYECKOE OTHONICHHE K MHPY, BKIIOYAsl ICTETUKY HAyYHOTO

TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOT0 BOCTIMTAHUS:

e HUHTEpPEC K  pa3muuHbiM  cdepam  TpodeccruoHaTbLHOM
JESITETHHOCTH, B TOM YHCJI€ CBA3aHHBIM C (DM3UKON M TEXHHUKOM,
yMEHHUE COBEpINATh OCO3HAHHBINA BBHIOOp Oynmymieit mpodeccun u
peanu30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBL;

e TOTOBHOCTH U CIIOCOOHOCTH K 00OpPa30BaHUIO M CAMOOOPa30BaAHHUIO
B 0051acTH (PM3UKHU HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCTUTAHMS



c(OPMHUPOBAHHOCTh  JIKOJIOTHYECKOW  KYJIbTYpbl, OCO3HAaHHUE
TJI00AIBHOTO XapaKkTepa dKOJIOTUUECKHUX MPOOIeMm;
IUJAHUPOBAHUE M OCYILIECTBICHUE JACHUCTBUUA B OKPYXaKOLIEH
cCpele Ha OCHOBE 3HAaHMS LEJIed YCTOMYMBOIO Pa3BUTHSA
YEeJI0BEUECTBA;

pacupeHue OIbITa NEATENBbHOCTH JKOJIOTUYECKOU
HAIPaBJICHHOCTHU Ha OCHOBE MMEIOITUXCS 3HAHUHN TTO (PUBHKE.

HEHHOCTH HAYYHOTI'O MIO3HAHMUA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHU, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (DU3UUECKON HAYKHU;

OCO3HAHUE LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B
nporecce u3ydeHuss (U3UKH OCYIIECTBIATH TMPOEKTHYIO U
VICCIIEIOBATEIIbCKYIO EATEIIBHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJbHbIE yUeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue 1eicTBHUA:

CaMOCTOATENbHO (OPMYITUPOBATH U AKTYaJTU3UPOBATH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNsITh IENH JEATeNbHOCTH, 3aJaBaTh IapaMeTpbl U
KPUTEPHUH UX JOCTHKEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH u IPOTHUBOPEYUHS B
paccMaTpuBaeMbIX (PU3NUYECKUX SBICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbl C y4€TOM aHalln3a
UMEIOIINUXCSl MAaTEPUAIBHBIX M HEMATePUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHBHI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE
pe3yibTaTOB  MENsM,  OIECHWBAaTH  PUCKU  TOCIEACTBUHN
NeSITENHHOCTH;

KOOPJIMHUPOBATh M BBIMOIHATH paOOTy B YCIOBHSIX PEAIBHOTO,
BUPTYAJIILHOTO U KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE NPH PEIICHUU >KU3HECHHBIX
pooIeM.

Ba3oBble ucciienoBarejbLCcKue 1eHCTBUA:

BJIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMHU IOHATHIMHU U
MeToIaMH (PU3NYECKON HAYKU;

BJIQJICTh HABBIKAMHM Yy4eOHO-HCCISIOBATEIBCKON W IMPOCKTHOM
NesSTeNbHOCTH B o0nacTd  (U3UKH, CHOCOOHOCTHIO H
TOTOBHOCTBIO K CaMOCTOSATEILHOMY TMOWCKY METOJOB PEIICHHUS
3a1a9 (DU3NYECKOTO COJICpKaHUS, IPUMCHEHHUIO Pa3IMYHbIX
METOJIOB TTIO3HAHUS;

BJIQJICTh BHUJIAMH JICATECIIBHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHUSA,
€ro HMHTEpHIpeTauy, IpeoOpa3oBaHUI0 W MPUMEHEHUIO B
Pa3JIMYHBIX YUYEOHBIX CHUTYyalUsAX, B TOM YHCIIC NPH CO3JIaHHUH
y4eOHBIX ITPOCKTOB B 00J1aCTH (PU3UKHU;

BBISIBJISITh TTPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTYaJIM3UPOBATh
3a/1a49y, BBIJIBUTATh TUIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTBI
JUISL JI0KQ3aTelIbCTBA CBOMX YTBEPIKICHUM, 3aJ1aBaTh IapaMeTpPhl
U KPUTEPUHU PEIICHUS,



aHAIM3UPOBATh TOJYYEHHbIE B XOJ€ pEIICHHs 3aJaud
pe3ynbTaThl, KPUTUYECKH OIEHHWBATh HX JOCTOBEPHOCTD,
IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTh W  (OpMyIuUpoBaTh  COOCTBEHHBIE  3aJaydl B
o0pa3oBaTeNbHON ACSATENBHOCTH, B TOM YHUCJE MPU HU3YyUYEHUU
busnKy;

J1aBaTh OILIEHKY HOBBIM CHUTYyaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN
OTIBIT;

YMETh MEPEHOCUTh 3HAHUA MO (PU3UKE B MPAKTHUECKYIO 00JIacTh
KUZHENIEATEITbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE UJCH, NMPEIaraTh OPUTrHHAIBHBIC MOAXObI U
pEIICHMUS;

CTaBUTh TPOOJIEMBI W 3a7aud, JOIMYCKAIOIINE aTbTEePHATUBHBIC
perIeHus.

Pabora ¢ undgopmanmei:

BJIQJICTh HABbIKAMHU TMOJy4YeHUs WHPOpMAUU (PU3NIECKOTO
COIEPkKaHMUS U3 HMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSTEIBHO

OCYILIECTBJISTh IIOUCK, aHanus, CHUCTEMAaTHU3ALUIO 151
UHTEpHIpETalni0 MHPOPMAIMK PA3IMYHBIX BHJAOB H  (PopM
IIPEJCTABIICHUSI;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIINH;

UCIIOJIb30BATh cpeacrTna UH(OPMAITMOHHBIX 151

KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B PEIICHMH KOTHUTHUBHBIX,
KOMMYHHMKATHBHBIX M OPTraHM3allMOHHBIX 33J1a4 ¢ COOJII0ICHUEM
TpeOOBaHUM JPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THTHCHBI,
pecypcocOepeKeHHs, TPABOBBIX M JITHYECKHUX HOPM, HOPM
UH(OPMAITMOHHON O€30TaCHOCTH;

co3/1aBaTh TEKCTHI (DU3UYECKOTO COJEp)KaHHS B PA3TUUHBIX
dbopmaTax ¢ y4€ToM Ha3Ha4YeHUsS HHPOpMAIMU U IICICBOM
ayJMTOPUH, BBIOMpAs ONTHMaIbHYIO (OpMY MpEICTABICHUS WU
BHU3yaJTM3alIAH.

KoMmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe NeiCTBUA:

OCYIIECTBJIATh OOIIEHHE HAa YpoKax (M3UKA U BO BHEYPOUHOU
NeSITENHHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallMid U
CMSTYATh KOH(JIMKTHI,

pa3BEPHYTO H JIOTUYHO M3JaraTb CBOIO TOYKY 3pEHHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh M HCIOJIb30BaTh NPEUMYIECTBA KOMAHIHOW U
WHINBUIYATbHON paOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JACHCTBUHN C yUETOM
00IIMX MHTEPECOB U BO3ZMOXKHOCTEH KaXKJI0T0 WICHA KOJIJICKTHBA,
NPUHUMATh 1€ COBMECTHOU JESITEIIbHOCTH, OPTaHU30BBIBAThH U
KOOPJIMHUPOBATh JIEUCTBUS TO €€ JOCTHIKEHHUIO: COCTaBISAThH
IUIAaH JICMCTBUM, pacupedcisTb poJd C YYETOM MHEHUU
YY9aCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM padOTHI;
OIICHMBATh KAaueCTBO CBOETO0 BKJaJa M KaXJOT0 Y4YacTHUKA
KOMaH/IbI B OOIIHI pe3ybTaT Mo pa3pad0TaHHBIM KPUTEPHSIM;
npenjaratb HOBBIE TPOEKTHI, OIICHWBATh HIACH C MO3UIUU
HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUIECKON 3HAYNMOCTH;



OCYIIECTBJISITh TIO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B
Pa3UYHBIX CUTYAIHIX, MPOSIBISATH TBOPUECTBO U BOOOpaKEHUE,
OBITh MHUIIUATUBHBIM.

PerynsiTuBHbIE YHMBepPcaJIbHbIE YueOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIIATh MO3HABATEIBLHYIO JCSATEIBHOCTD
B 001acTH (DM3UKHU U aCTPOHOMUU, BBISBIIATH MTPOOJIEMBI, CTABUTH
1 (OpMyIHPOBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOATENILHO COCTaBIATh IUJIaH pEHIEHUS pPAcu€THBIX U
KaueCTBEHHBIX 3aJ1a4, IJIAH BBITTOJIHEHUS TPAKTUYECKON padOThI
C YYETOM UMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
IIPEAIIOYTCHUM;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacIMpsaATh pPaMKH Yy4eOHOTO IMpeJMeTa Ha OCHOBE JUYHBIX
IIPEAIIOYTCHUM;

JieNaTh OCO3HAHHBIM BHIOOP, apryMEHTHUpOBaTh €ro, OpaTh Ha
ce0s1 OTBETCTBEHHOCTH 32 PEIICHNUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHHUIO JPYAUINHA B
o0nacTu (PU3MKH, MOCTOSTHHO TOBBINIATH CBOM 00pa30BaTEIbHBIN
U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTpOJIL, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaThb OILICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTUBBI B
NEeATENbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEIISIM;
BJIQ/ICTh HABBIKAMM TO3HABATEIHHOU peIeKCUU KaK OCO3HAHUS
COBEpUIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HX
pe3yJIbTaTOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUU 1T OIEHKH CHUTYaIlHH,
BBIOOpA BEPHOTO PEIICHUS;

yYMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS
0 UX CHHXKEHUIO;

NPUHUMATh MOTHBBI W apPryMEHThl JPYTrUX NpU aHAIHU3E
pEe3yJbTATOB ESITEIbHOCTH;

IpPUHUMATH ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA,;
IPUHUMATh MOTHBBI W apPryMEHThl JPYrUX NpU aHAIHU3E
pEe3yJbTATOB IESITEIBHOCTH;

NPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mporecce gocTHMXKEHUS JIMYHOCTHBIX — PE3YJIHTATOB  OCBOCHHS
porpamMmsbl 10 (pU3UKe IS YPOBHS CPEHETO 00IIero oOpa3oBaHUs Y
OOyYaromMXxcsi  COBEPIICHCTBYETCS  OMOIIMOHAJIBHBIM  HMHTEIICKT,
MpeAnoararmmi copMUpPOBAaHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIEr0 CIOCOOHOCTh MOHHMATh CBOE
SMOLMOHAJILHOE COCTOSIHUE, BHJIETh HAIPABICHUS Pa3BUTHUS
cOOCTBEHHOW AMOITMOHAIILHOM C(hephl, OBITh YBEPEHHBIM B ce0¢€;
CaMOpPEryJIMPOBaHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJCHUE, CIIOCOOHOCTH
aJanTUPOBATHCSI K AMOLMOHAJIbHBIM U3MEHEHUSM U MPOSBISTH
TUOKOCTbh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEW  MOTMBAlMH, BKIIOYAKOUIEH  CTPEMJIEHHE K
JOCTHKEHUIO LENW M YyCHeXy, ONTHUMHU3M, WHUIIMATUBHOCTb,
YMEHHUE JEUCTBOBATh, UCXOAS U3 CBOUMX BO3MOKHOCTEN;



SMIIaTHH, BKJIIOYAIOLIEH CIIOCOOHOCTH IMOHUMATh
SMOLIMOHAJIBHOE COCTOSIHUE JIPYTMX, YUYWTBIBATh €ro IpHU
OCYIIECTBICHUU OOIIEHUSI, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHMUIO;

COIMAJIbHBIX HAaBBIKOB, BKJIIFOYAIOIINX CIIOCOOHOCTH BHICTpauBaTh
OTHOIIEHUSI C JPYTUMH JIIOJbMHU, 3a00TUTHCS, TMPOSBISATH
UHTEPEC U pa3peniaTb KOHQIUKTHI.

INPEIAMETHDBIE PE3VYJIbTATEI

K konmy oOyuenus B 10 Kiacce TpeIMETHBIE pe3yiabTaThl Ha
yIIIyONEHHOM ypOBHE JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTH Y
00y4aroIuXxcs YMEHHIA:

NOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH,
9KOJIOTMYECKOM, COLIMATIBHOM U ATUYECKOM chepax AesaTeIbHOCTH
YeloBeKa, pOJib M MECTO (U3UKH B COBPEMEHHOW HAYyYHOH
KapTUHE MHUpA, 3HAYECHUE OINMCATEbHOM, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTENIHOM M MPOTHOCTUYECKOW (YHKUUN (U3NIECKOM
TEOPUH — MEXAHUKHU, MOJIEKYJISIPHON (PU3HKU U TEPMOJUHAMUKH,
ponb (hu3HUecKol Teopuu B (POPMHUPOBAHUU MPEICTABICHUHA O
(du3nyecKoil KapTUHE MHPA;

pa3inyaTh YCIOBHS MPUMEHUMOCTH MOJENeH (PU3NYECKUX Tl U
IpolecCOB  (SBICHUM): HHEpLMaNbHAs CHUCTEMa OTCU€Ta,
abCOIOTHO TBEpPIOE TEJNO, MaTepHuaibHas TOYKa,
PaBHOYCKOPEHHOE BIDKCHHE, CBOOOJHOE TaJeHHE, abCOIIOTHO
ynpyras zaedopmaiusi, aOCOMIOTHO YyHOpyroe u aOCOJIIOTHO
HEYNPYyroe CTOJIKHOBEHHUS, MOJENHU ras3a, KUAKOCTH U TBEPAOIO
(KpUCTAJZIMYECKOT0) Tesa, WJEaJbHBbIM Ta3, TOYEUYHBIA 3apsj,
OJIHOPOJHOE 3JIEKTPUUYECKOE TI0JIE;

paziuuath yclIOBUS (TpaHHUllbl, 00JIACTH) MNPUMEHHUMOCTH
¢u3nUeCKMX  3aKOHOB, IMOHMUMATh  BCEOOIMH  XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH HMCIIONb30BAHMS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBSICHATH MEXaHHMYECKHE MPOLECCHl |
SBJICHHSI, UCII0JIb3YSl OCHOBHBIE IOJOKEHUS U 3aKOHbI MEXaHUKHU
(OTHOCHUTENHHOCTh ~ MEXAaHHYECKOTO  JIBWXKCHHS, (OPMYIIbI
KMHEMAaTHUKUd pPaBHOYCKOPEHHOIO JBH)KEHHUSA, NpeoOpa3zoBaHUs
lanuiiest 1 CKOPOCTM M IepeMeEIleHMs, 3aKOoHbl HproTOHA,
OPUHLIMI ~ OTHOCHUTEIBHOCTH ['anmuies, 3aKkoH BCEMHPHOIO
TATOTEHMSI, 3aKOHBl COXPAHEHUS HUMITYJIbCA U MEXaHUYECKOU
SHEPrUuu, CBS3b PadOThl CWIBI C U3MEHEHHUEM MEXaHUYECKOU
SHEPruH, YCIOBHUS pAaBHOBECHS TBEPAOrO Teia), MPU ITOM
UCII0JI30BaTh MATEMATHYECKOE BBIPAKEHNUE 3aKOHOB, YKa3bIBaTh
YCJIOBUSI IPUMEHUMOCTH (DU3UYECKUX 3aKOHOB: MPE0oOpa3z0BaHUMA
lanuness, BTOporo u TpeThero 3akoHOB HbOTOHA, 3aKOHOB
COXpaHEHUsl HMIIyJbCA M MEXaHUYECKON DSHEpruu, 3aKOHa
BCEMUPHOTO TATOTEHUS;

AHAIM3UPOBAaTh M OOBSCHATH TEIUIOBBIE MPOLECCHl U SBIICHHUS,
ucnosib3yss  ocHoBHble — monoxeHnss MKT wu  3akoHsl



MOJICKYJIIPHON (PU3UKK M TEPMOJIMHAMHUKHU (CBSI3b JABICHUS
UJICAILHOTO Ta3a CO CPEJHEM KUHETUYECKOW DHEPrueu
TEIUIOBOTO JBW)KEHUSI M KOHILIEHTPALMEHM €ro MOJIEKYJ, CBS3b
TeMIIEpaTyphbl BEIIECTBA CO CPEIHEH KHUHETUYECKOW SHEPrueu
TEIUIOBOTO JBHMXKEHHUSI €r0 YaCTHULl, CBSA3b JABIICHUS HUJICAIBHOTO
raza C KOHIEHTpalMed MOJIEKYJd UM €ro TeMIIEpaTypou,
ypaBHEHUE Menneneesa—Kianenposna, IIEPBbBIN 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHUs DSHEPIUM B TEILUIOBBIX
mpoieccax), IpUd 3TOM  HCIOJIb30BaTb  MaTeMaTHYECKOe
BBIDQKCHUE 3aKOHOB, YKa3blBaThb YCIJIOBUS IPUMEHUMOCTHU
ypaBHeHuss MeHnneneeBa—KnaneiipoHna;

aHAMM3UPOBaTh U  OOBSCHATH  DJIGKTPUUYECKHE  SIBIICHUS,
WCIIOJIb3YSI OCHOBHBIE IIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMUKU
(3aKOH COXpaHEHHUs >JIEKTPUUECKOTO 3apsiaa, 3akoH KylioHa,
MOTEHIIUAJIBHOCTh  JJIEKTPOCTATUYECKOTO  MOJIA,  IPUHIMUII
CYIIEPIIO3ULUMA DJIEKTPUUYECKUX IIOJIEH, IPU ITOM yKa3bIBas
YCJIOBHUS IPUMEHUMOCTH 3akOoHa KysoHa, a TakKe NMpaKkTHUYECKH
BA)KHBIE COOTHOIIEHUS: 3aKOHbI OMa Il y4yacTKa LEenu U s
3aMKHYTOM 3JIEKTpUYECKOM 1menu, 3akoH J[xoyma—JleHua,
npasuia Kupxroda, 3akonsr dapajes ais 31€KTpoan3a);
OMHCHIBATh (PU3WYECKUE TIPOLIECCHl M SIBJICHUS, HCIOIb3YS
BEJIMYUHBL: IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa
Y CUCTEMBI TEJl, CHAJIa, MOMEHT CHJIbI, JAaBJIICHUE, TIOTCHIMAJIbHAS
SHEpPrusi, KHWHETUYECKas DJHEPrusi, MEXaHW4ecKass DHEeprus,
paboTa CuIIbl, IICHTPOCTPEMHUTEIILHOE YCKOPEHHUE, CHIIA TAKECTH,
Chjla  YIPYrocTH, CHWJIA TPEHHUS, MOIIHOCTb, DJHEPIUs
B3aMMOJICUCTBHSL Tena ¢ 3emi€il BOMM3M €€ TMOBEPXHOCTH,
SHEPTUs YyNnpyrou nedopmaiuu npy>KuHbl, KOTUIECTBO TEIUIOTHI,
abcomioTHas TeMmIlepaTypa Tena, pabora B TEpMOJIUHAMUKE,
BHYTPEHHSISI DHEPrusi WACAIBHOIO OJHOATOMHOTO Trasza, pabora
UJICAUTLHOTO Ta3a, OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJI
UJCAIBHOTO  TEIUIOBOTO  JBUIATENS; JJIEKTPUYECKOE MOJIE,
HaNPsHKEHHOCTD  JIEKTPUYECKOr'0 I0JIs, HAIPsKEHHOCTH I10JIA
TOYEYHOI'0 3apsja WM 3apsoKEHHOrO IIapa B BaKyyMe U B
JIURJIEKTPUKE, MMOTEHUHUAN JIEKTPOCTATUYECKOTO TOJIS, Pa3HOCTh
IIOTEHIIMAJIOB, YJIEKTPOABMXKYILAS CUJIA, CHJIA TOKA, HAIIPSKEHUE,
MOILIHOCTh  TOKa,  JJIEKTpUYECKAass  €MKOCTb  IUIOCKOTO
KOHJIEHCATOpa, COITPOTUBIICHUE y4acTka enu Cc
IIOCJIEIOBATENBHBIM U MMAPAJUICIBHBIM COCIMHEHUEM PE3UCTOPOB,
SHEPIuUsl JJIEKTPUUECKOTO OIS KOHAEHCATOPA;

OOBSACHATH OCOOCHHOCTH TPOTEKAHUA (HUUUYECKUX SBIICHUIA:
MEXaHUYECKOE  JBWKECHUE, TEIUIOBOE JBH)KEHHUE  YACTHUIL
BEIIECTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE JBI)KCHHE,
i dy3us, ucmapeHue, KUIMEHUEe U KOHJIEHCAIUA, TUUIaBICHUE U
KpUCTaJUIM3anusl, HaIIPABJIEHHOCTh TEIUIoNEpeaauH,
JJIEKTpU3auus  TeJl, OKBUIIOTEHUUAIBHOCTh  MOBEPXHOCTH
3apsKEHHOTO MMPOBOJIHUKA;

IPOBOJUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOU
BEJIMYMHBI OT JPYrOM C HCHOJIb30BAHUEM IPSMBIX HW3MEPEHUU,
Opu  3TOM  KOHCTPYMpPOBaTh  YCTaHOBKY, (UKCHUPOBATH
pe3yibTaThl MOJIYYCHHOW 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B



Buje TpaduKoB ¢ y4E€TOM aOCONIOTHBIX MOTPEHIHOCTEH
U3MEPEHUH, AeNaTh BEIBOABI 10 PE3YJIbTaTaM HCCIIEI0BAHUS;
IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3MUYECKUX BEIWYUH, MPU
9TOM BBIOMPATh ONTUMAJBHBIM METOJ HM3MEPEHHS, OIEHUBATH
aOCONIOTHBIE ¥ OTHOCHUTENBHBIE TOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPECHUN;

IPOBOJAUTH OIBITBI 1O MPOBEPKE MPEIIOKEHHOM TUIOTE3bI:
IUTAHUPOBATh JKCIEPUMEHT, COOMpaTh OSKCIEPUMEHTAIBHYIO
YCTAHOBKY, aHAJU3UPOBATh IOJIYyYECHHBIE PE3YIbTaThl U JIENIATh
BBIBOJ] O CTaTyC€ MPEAJI0KEHHON TUIIOTE3bI;

coOmoaTh mpaBmwiia O€30MacHOr0 TpyJa MpU TPOBEICHUU
UCCJICIOBAHUI B paMKaxX y4eOHOTO JKCIEPUMEHTa, MPaKTUKyMa
U y4eOHO-MCCIIEIOBATEILCKOM M TIPOEKTHOW JESITEIbHOCTH C
UCIIOJIb30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIa0OPAaTOPHOTO
000pyI0BaHUS,

peuaTh pacu€THbhIC 3aJ]a4d C SIBHO 33JIJaHHOM M HESBHO 3aJJaHHOM
¢u3nueckoili MOJENbI0: Ha OCHOBAHMHM aHajin3a YCIOBUS
000CHOBBIBaTh BBIOOp (U3UUECKOM MOJENH, OTBEUaIOIIeH
TpeOOBaHMUSIM  3a/add, MNPUMEHATh  (OPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH U TOCTYJaThl (U3MUECKUX TEOpUH TpH
UCIIOJIb30BAaHUM MAaTEMAaTHYECKUX METOJIOB pEUICHUs 3a/ad,
IPOBOJWTH PAcy€Thl HAa OCHOBAHUU HMEIOLIUXCA JIaHHBIX,
aHaJIM3UPOBATh PE3YIBTATHI U KOPPEKTUPOBATH METO/IbI PEIICHUS
C YU4ETOM MOJTYUYEHHBIX PE3YJIbTATOB;

peniaTh Ka4eCTBEHHbIE 3a/1auu, TpeOyIoue MPUMEHEHUs 3HAHU T
U3 Pa3HBIX pa3/ieNioB Kypca PU3UKH, a TAK)KE MHTETPAIUU 3HAHUN
U3  JIpyruxX  TOpPEeAMETOB  €CTECTBEHHO-HAyYHOTO  LIMKJA!
BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYXICHUHN C OIOpOM Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKHE SIBJICHUS;
UCIIOJIb30BaTh  TEOPETUYECKHME 3HAHUA Uil  OOBSCHEHUS
OCHOBHBIX TPHUHIIMIIOB paOOThl HM3MEPHUTEIBHBIX TPUOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUUECKUX IPOLIECCOB;
NPUBOJUTH TIPUMEpPHl BKJIaJa POCCUHUCKHX H 3apyOesKHBIX
y4€HBIX-(PU3UKOB B Pa3BUTUE HAYKH, B OOBSCHEHUE IMPOIIECCOB
OKpPY>KaroILlEro Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAIM3UPOBaTh W  OIICHUBATh TMOCJECACTBUS  OBITOBOM U
IIPOM3BOACTBEHHOW JEATEIBHOCTH YEJIOBEKA, CBS3aHHOU C
dbu3nuecKUMU  TpoOIecCaMu, C  TO3UIUH  JKOJOTHUYECKOU
0e30MacHOCTH, NpeACTaBICHUI 0 palMoOHaIbHOM
IPUPOJIONOIB30BAHUM, a TaKKE€ Pa3yMHOM HCIOJIb30BaHUU
JOCTHKCHUW HAYKHM U TEXHOJIOTMU I JAJbHEHMIIEro pa3BUTHUSA
YeJIOBEYECKOro O0IIEeCTBa;

OPUMEHSTh PA3TUYHbIE CHOCOOBI paboThl ¢ uHpOpMalnuen
(Gu3HUeCcKOro COJEpKaHusl C MCIHOJb30BAaHUEM COBPEMEHHBIX
UH(GOPMAITMOHHBIX ~ TEXHOJOTHUW, TPHU OSTOM HCIOIH30BaATh
COBpPEMEHHbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJIsl TIOUCKA,
nepepadoTKU U MPEIbSIBICHUS YUeOHOW U HAYyYHO-TIOMYJISIPHOU
uH(pOpMaIIH, CTPYKTYpHUPOBAHUS u HMHTEpIpeTaluu
uH(boOpMaIMK, TOJYyYEHHOW W3 Pa3IUYHBIX HCTOYHHUKOB,
KPUTUYECKA aHAJIM3UPOBATh TOJydyaeMylro HHOpMaIuio u



OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOIIHUXCS
3HAHWM, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHHKA HH(POPMAIIHH;
NPOSBJIATh OpPTraHW3AIMOHHBIE W TIO3HABATEIbHBIE YMEHUS
CaMOCTOSATENILHOTO MPUOOPETeHHUs HOBBIX 3HAHUW B Ipoliecce
BBITIOJTHEHHUS MTPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;
paboTaTth B Tpymme C HMCIOJHEHUEM PAa3JIMYHBIX COIHAIBHBIX
poiiel,  IUIaHUpPOBaTh  pabOTy  TPYIIbI,  PAIHOHAIBHO
pacupenensiTh JeATEIbHOCTh B HECTAHAAPTHBIX CHUTYaIlUsX,
aJICKBaTHO OIICHMBAThH BKJIAJl KAKJOTO U3 YYaCTHUKOB TPYMIBI B
pelieHne paccMaTpuBaeMoi PoOIeMBbI;

OpOSBIATH MOTHBAIMIO K Oyaymied mpodeccrnoHanbHOU
NESATENBPHOCTH TI0  CHEIUATBHOCTSIM  (DU3UKO-TEXHHUUECKOTO
npodus.

K konmy oOyuenus B 11 Knacce TpeIMETHbIE pe3yJbTaThl Ha
yIIyOJNEHHOM ypOBHE JOJDKHBI OTpaXkaTb C(OPMUPOBAHHOCTH Y
o0y4Jaronmxcs YMEHUH:

MOHUMATh POJIb (PU3MKH B DKOHOMHUYECKOM, TEXHOJIOTHUYCCKOM,
COIMAJIbHOW M ATUYECKOH cepax MesTeTbHOCTH YEIOBEKa, POJib
U MecTO (PU3MKU B COBPEMEHHOW HAyYHON KapTHHE MHpPA, POJIb
ACTPOHOMHMHM B IIPAKTUYECKOM JIESITEJIBHOCTH 4YEJOBEKa U
JNaJdbHEWIIEM  HAayYHO-TEXHUYECKOM  pPa3BUTUHU,  3HAYCHHE
OMHCATENIbHON, CHUCTEMATU3HUPYIOMeH, OOBICHUTEIbHON U
NPOTHOCTHYECKOW  (QYHKIMHA  (QU3NYECKOW  TEeopuu  —
AIEKTPOAMHAMUKH, CHEIUAIbHOM TEOPUU OTHOCHUTEIIBHOCTH,
KBaHTOBOW (DM3HKH, pOJib (PU3UIECKON Teopur B (HOPMHUPOBAHUU
NpeICTaBICHU O (PU3NYECKOW KapTHHE MHUpPa, MECTO
¢du3nuecKkoil KapTUHBI MHpa B O0OIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPO/IE;

pasznuyaTh YCJIOBHUS IPUMEHUMOCTH MOJENed (PU3NIECKUX Tell U
NpOIECCOB  (SBJICHUI):  OJIHOPOJHOE  DJIEKTPUUYECKOE U
OJIHOPOJTHOE MAaTrHUTHOE TIOJIsl, TapMOHHYECKHE KoseOaHus,
MaTeMaTH4YEeCKUN MAasTHUK, WJACAIbHBIN MPYXWHHBIM MAasiTHUK,
TapMOHUYECKUE BOJHBI, HACAIBbHBIA KOJIEOATEIbHBIN KOHTYD,
TOHKAas JIMH3a, MOJEJEW aroma, aTOMHOTO SiJipa U KBAaHTOBOWU
MOJEJIH CBETA;

paznuyaTh ycnoBusi (TpaHUIbI, 00JacTH) MTPUMEHUMOCTH
¢u3nueckux  3aKOHOB, TOHUMAaTh  BCEOOIIMM  XapakTep
(dyHIaMEHTAIbHBIX 3aKOHOB M OTPAHUYCHHOCTh MCITOJIb30BAHUS
YaCTHBIX 3aKOHOB;

aQHAM3UPOBATh U OOBICHATH SJIEKTPOMATHUTHBIE MPOILECCH U
SBJICHUS, HCIOJb3Yysl OCHOBHBIE IIOJOXKEHUS U  3aKOHBI
ANEKTPOAUHAMHUKNA W CHEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH
(3aKOH COXpaHEHUS JIEKTPUUECKOI0 3apsjia, cuia AMiepa, cuia
JlopeHnua, 3aKOH 3JIEKTPOMarHuTHOW MHIYKUMH, ITpaBuiio JleHna,
cBa3b DJIC caMOMHIYKIIMU B DJIEMEHTE AJIEKTPUYECKOU IEMU CO
CKOPOCTBIO M3MEHEHHUSI CUJIbl TOKA, IMOCTYyJaThl CHEUUATbHOU
TEOPUU OTHOCHUTEIBHOCTH DUHILTEHA);

aHAM3UPOBATh M OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHUSA,
UCIIONIb3YsI  TIOJIOKEHUS  KBAaHTOBOM  (u3uku  (ypaBHEHHUE
OiinmTerHa aa Gotoddderra, mepBeliii U BTOPOH MOCTYIAThI



bopa, MIPUHLIATL COOTHOILLIEHUS HEOIPEICIIEHHOCTEN
['eii3enOepra, 3aKOHBI COXPAHEHHS 3apsIOBOIO M MacCOBOTO
YUCEeJl U DHEPIUM B SJICPHBIX PEAKLMAX, 3aKOH PAAMOAKTUBHOTO
pacmaja);

OMHCHIBATh (PU3WYECKUE TIPOLIECCHl U SIBJICHUS, HCIOIb3Ys
BEJIMYUHBL: HANPSKEHHOCTDh AJIEKTPUYECKOTO IMOJIs, MOTEHIUAI

3JIEKTPOCTATUYECKOTO o, Pa3HOCTh MOTCHIIMAIOB,
SJICKTPOJBYKYIAS  CWJIa, HWHAYKIUS  MArHUTHOTO  IIOJIf,
MarHUTHBIN MOTOK, cuia Awmrepa, WHIYKTUBHOCTb,

ANEKTPOJBIKYIIAST CHJIa CAaMOWHAYKIIUH, DHEPTHs MarHUTHOTO
MOJII TIPOBOJTHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TOJTHAS
OHEPTUs, DSHEPIrHsl TOKOS CBOOOJHON YACTHIIBI, HSHEPTUS H
UMITYJIbC (DOTOHA, MACCOBOE YHMCIIO M 3apsA[l siApa, SHEPTHS CBSI3U
anpa;

OOBSACHATH OCOOCHHOCTH TPOTEKAHUA (HUSUUECKUX SBIICHUIA:
ANIEKTPOMArHUTHAS ~ WHAYKIUS, CAMOUHIYKIHUSA, PE30HAHC,
uHTEpPEpEeHIMs  BOJNH, Judpakius, AUCTIEPCUs, IOJTHOE
BHYTPEHHEE  OTpaKCHHUE, dotosnexkTpudyeckui  hPexr
(boToaddexr), anbda- u Gera-pacnansl AP, raMMa-U3TyICHUS
sanep, GU3nvYecKrue MPUHIIUIBI CIIEKTPATLHOTO aHAIM3a U PadOThI
naszepa;

OTpEeNeNsITh  HalpaBlIE€HUE WHIYKIUM MArHUTHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHIIBI AMTiepa u cuiibl JIopeHiia;

CTPOUTH N300paKEeHHE, CO3/]TaBaeMOE TIIOCKUM 3€pPKaJioM, TOHKOU
JMH30H, ¥ paCCYUTHIBATH €T0 XapaKTEPUCTUKH,

IPUMEHSTh OCHOBOTIOJATAIONINE ACTPOHOMUYECKUE TOHATHUS,
TEOpUM M 3aKOHBI I aHaIW3a U OOBSCHEHUS (HUIUIECKUX
MPOLECCOB, MPOUCXOAAIINX B 3BE3/1aX, B 3BE3JHBIX CUCTEMAX, B
MEXTaJIAKTHUECKOU CpeJie; NBIKEHUSI HEOCCHBIX TeJ, SBOJIOLUU
3BE31 M BceeneHnHol;

IPOBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (DU3UYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUN, npu ITOM
KOHCTPYUPOBATh  yCTaHOBKY,  (UKCHPOBATH  PE3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJE
rpauKoB ¢ y4€ToM aOCOJIOTHBIX IMOTPEITHOCTEH H3MEpEHUH,
JIeNIaTh BBIBOJIBI T10 PE3YJIbTaTaM UCCIIEOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIWYUH, MPU
9TOM BBIOMPATh ONTUMAJBHBIM METOJ HM3MEPEHHS, OIEHUBATH
aOCONIOTHBIE ¥ OTHOCHUTENBHBIE TOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH OIBITHI TIO TPOBEPKE MPEAJIOKEHHOM THIIOTE3bI:
IUTAHUPOBATh JKCIEPUMEHT, COOMpATh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIC PE3yJbTaThl U JENaTh
BBIBOJI O CTaTyCe MPEAJIOKEHHON TUTIOTE3HI;

OMKCHIBATH METOJABl TONYYCHUS HAYYHBIX aCTPOHOMHUYECKHX
3HAHUM;

coOmoaTh mpaBwiia O€30MacHOr0 TpyJa MpU TPOBEICHUU
UCCJIEIOBAaHUI B paMKaxX y4eOHOTO JKCIEPUMEHTa, MPaKTUKyMa
U y4eOHO-MCCIIEIOBATEILCKOW M TPOEKTHOW JMESITEIbHOCTH C
UCIIOJIb30BAaHUEM H3MEPUTEIBbHBIX YCTPOWCTB M JIa0OPAaTOPHOTO
000py0BaHUS,



peuaTh pacu€THbBIC 3aJ]a4d C SIBHO 33JJaHHOM M HESBHO 3aJJaHHOM
¢u3nueckoil MOJENbI0: Ha OCHOBAHMHM aHajin3a YCIOBUS
BBIOMpaTh (PU3MYECKHE MOJENIH, OTBEYarolue TpeOOBaHUAM
3a/layd, MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH H
noctyjaaTbl  (U3UYECKUX  TEOPUH  TPU  HCIOIH30BAHUU
MaTeMaTUYeCKUX METOJIOB PELICHUS 3aAay, MPOBOJIUTH PACUETHI
HA OCHOBAHUM MMEIOLIMXCS IaHHBIX, aHAJIM3UPOBATh PE3YJIbTAThI
U KOPPEKTUPOBATH METOJbl PEMICHUS C YYETOM MOJYyYEHHBIX
pEe3yJbTaTOB;

peniaTh Ka4eCTBEHHbIE 3a/1auu, TpeOyIoue MPUMEHEHUs 3HAHU T
U3 Pa3HBIX Pa3/ieNioB Kypca PU3NKH, a TAK)KE MHTETPAIUN 3HAHUN
U3  JpyruxX  TpPEeAMETOB  €CTECTBEHHO-HAyYHOTO  LIMKJIA!
BBICTPAUBATh JIOTUYECKYIO LIEMIOYKY PACCYXICHUHM C OIOpPOM Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3HUECKUE SIBJICHUS;
UCIIOJIb30BaTh ~ TEOPETUYECKHME 3HAHUA Uil  OOBSICHEHUS
OCHOBHBIX TPHUHIIMIOB paOOThl HM3MEPHUTEIBHBIX TPHOOPOB,
TEXHUYECKUX YCTPONCTB U TEXHOJIOTUUECKUX IPOLIECCOB;
NPUBOJUTH TIPUMEPHl BKJIaJa POCCUUCKHX H 3apyOesKHBIX
y4€HBIX-(PU3UKOB B Pa3BUTUE HAYKH, B OOBSCHEHUE IPOIIECCOB
OKpPY>KaroILlEro Mupa, B pa3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAMM3UPOBaTh W  OICHUBATH TMOCJEACTBUS  OBITOBOM U
IIPOM3BOACTBEHHOW JIE€ATEIBHOCTH YEJIOBEKA, CBS3aHHOW C
dbu3nuecKUMU  TpoOIleCCaMU, C  TO3UIUH  DKOJOTHUYECKOU
0e30MacHOCTH, MpeACTaBIICHUI 0 palroOHaIbHOM
IPUPOJIONOIB30BAHUM, a TaKKE€ Pa3yMHOM HCIIOJIb30BaHUU
JOCTHKCHUW HAYKHM U TEXHOJIOTMHU I JAJbHEMIIEro pa3BUTHUSA
YeJIOBEYECKOro OOIIEeCTBa;

OPUMEHSTh PA3IUYHbIE CHOCOOBI paboThl ¢ uHpOpMaluen
(Gu3HUeCKOro COJEpKaHUsl C MCIHOJIb30BAaHUEM COBPEMEHHBIX
WH(GOPMAITMOHHBIX ~ TEXHOJOTHUW, TPHU OSTOM HCIOIH30BAThH
COBpPEMEHHbIC HMH(POPMAIIMOHHBIE TEXHOJOTUU [IJISl TIOUCKA,
nepepadoTKU U MPEAbSIBICHUS YUeOHOW U HAYyYHO-TIOMYJISIPHOU
uH(pOpMaIH, CTPYKTYpHUPOBAHUS u HMHTEpIpETaluu
uH(boOpMaIMK, TOJYyYEHHOW W3 Pa3IUYHBIX HCTOYHHUKOB,
KPUTHYECKHA aHAJIM3UPOBATh TMOJydyaeMylro HUHpOpMaIuoo u
OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HWMEIOLIUXCS
3HAHWM, TaK ¥ HA OCHOBE aHAIM3a UCTOYHHKA HH(POPMAIIHH;
HOPOSIBISATh OPraHU3allMOHHBIE W IO3HABATEIbHBIE YMEHUS
CaMOCTOSATENILHOTO MPUOOPETeHHUsT HOBBIX 3HAHUW B Ipoliecce
BBITIOJTHEHHUS MTPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX PadoT;
paboTaTth B Tpymme ¢ HCIOJHEHUEM PAa3IMYHBIX COIHAIBHBIX
poiiel,  IUIaHUpPOBaTh  pabOTy  TPYIIbI,  PAHOHAILHO
pacrpenensiTh JeSITeNbHOCTh B HECTAHJAPTHBIX CUTYallUsX,
aJIeKBaTHO OLICHMBATh BKJIAJl KaXKJ0T0 U3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMon IPOOIeMBbI;

OpOSBJIATH MOTHUBAIMIO K  Oyaymied mpodeccrnoHanbHOU
NESATENBPHOCTH TI0  CHEIUATBHOCTSIM  (DU3UKO-TEXHHUUECKOTO
npodus.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM JueKkTpoHHBbIe (L (pPOBbHIE)
KoHTpoJbHbIe IIpakTHYeckue
n/nm | mporpaMmbl Bcero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznen 1. HAYUHBIM METO/] TIO3HAHUWS ITIPUPO/IBI
11 HayuHblii MeTOT TO3HAHUSA 6
’ TPHPOIBI
Hroro no pazueny 6
Pasznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO TEna 5 1
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1
Uroro no pazueny 35
Pasznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
OcHOBBI
3.1 MOJIEKYJIIPHOKMHETUYECKOI 15 1
TEOPUH
Tepmoaunamuka. TeroBsie
3.2 PMOA 20 1
MaIlIuHbI
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 14 1




da3oBrIe Nepexoabl

Hroro no pazneny 49
Paznea 4. JIEKTPOJJUHAMUKA
4.1 DIEKTpUYECKOE T0JIe 24
4.2 IToCTOSTHHBIN 2IIEKTPUYECKHI TOK 24
4.3 Toxku B pa3nu4HbIX cperax 6
Hroro no pazneny 54
Paznea 5. PUSNUYECKUIN MPAKTUKYM
5.1 DuU3nYeCKUl TPaKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME




11 KIIACC

HaumenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3ieyioB U TeEM KonTpoabsublie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NMporpamMmbI padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHO€ noJie 14
DNeKTpOMarHuTHas
12 P 13 1
WHTYKIHS
Uroro mo pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
Mexanuueckue
2.1 10
KoJIeOaHus
29 DNeKTpOMarHUTHbIE s
KoseOaHus
Mexanunueckue u
2.3 3JIEKTPOMAarHUTHbHIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro no pazueny 60

Pasnea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

Hroro no pasneny

5




Pasznen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsipHo- 5
’ BOJIHOBOM JIyajin3M

4.2 duszuka aroma 5

®du3uka aTOMHOTO s/1pa

4.3 Y 3JIEMEHTapHBIX 5
JaCTHI]
Htoro mo paznemy 25

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

DneMEeHTBl aCTPOHOMUU

5.1 12
U acTpoU3NKU

Hroro no pazneny 12

Paznea 6. PUSUUYECKUIN MPAKTUKYM

dusnueckui
6.1 16
HNPaKTUKYM
Hroro no pazgeny 16

Pa3nes 7. OBOBIAIOIIEE IIOBTOPEHHUE

CucreMarusaius u
00001EeHne
IPEIMETHOTO

7.1 p 15
COJICPKaHUS U OIBITA
JIEATENHHOCTH,

MpUOOPETEHHOTO TP




U3y4YCHUH Kypca
¢u3uku 10 — 11 kmaccoB

Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO
i 170 16

YACOB I10 ITPOTPAMME







ITOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

®uszuka — pyHIaMeHTaIbHas HayKa
0 MPUPOJE

Hayunslii MeTO O3HAHUS U
METO/IbI UCCIETOBAHUS
bu3NYeCKUX SIBICHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupossl. Habmonenue
¥ OKCTIEPUMEHT B (pr3uke

Crioco6b1 n3MepeHus (HU3NIeCKUX
BEJINYMH

AOCONIOTHAS M OTHOCHUTEIIbHAS
MIOTPELIHOCTH U3MEPEHUIN
(GU3NYECKUX BETUINH

MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3HUKHU B OPMUPOBAHUU
COBPEMEHHOM HAYYHON KapTUHBI
MHpa, B IPAKTUYECKON
JESTCIIBHOCTH JIIOACH

Mexanuueckoe JBHKEHUE.




Cucrema orcyera.
OTHOCHUTENBHOCTD MEXAaHUYECKOTO
nswkenus. [Ipsimast u o6paTHast
331444 MEXaHUKHU

Paguyc-BekTop marepuanbHON
TOYKH, €T0 IIPOEKIUU HA OCH
KOOpaMHAT. Tpaekropus.
[lepememenune. Cxopocts. MUx
IIPOEKIMHU HA OCH KOOPAWHAT

PaBHOMEpPHOE ITPAMOIMHENHOE
nBmkenue. ['papuueckoe onucanue
PaBHOMEPHOTO IIPSIMOJIMHEWMHOTO
JIBHKEHUS

10

CrnosxeHue nepeMelieHni u
ckopocrei. Pemenue 3agau

11

HepaBHomepHOe ABHKEHHE.
MrHoBeHHasi CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JABMXXCHHUC C ITIOCTOSAHHBIM
YCKOpPEHHEM

12

I'paduueckoe onucanue
IPSMOJIMHEHHOTO IBUIKECHUS C
MIOCTOSIHHBIM YCKOPEHUEM

13

CBobosHoe nasieHue. Y cKopeHue
CBOOOTHOTO Ta/ICHUS.
3aBUCUMOCTbh KOOP/IMHAT,




CKOPOCTH, YCKOPEHHUS OT BPEMEHH
U UX TpaduKu

14

JIBrkeHue Tena, OpOIIeHHOr0 O
YIJIOM K TOPU30HTY

15

KpuBosmHeliHOE nBUXKEHUE.
JIBr>KEHUE 110 OKPYKHOCTH.
VYrnoBas v JIUHEITHASA CKOPOCTb.
[Iepuon u yacrora.
LleHTpoCcTpeMUTENBHOE U MTOJIHOE
YCKOpEHHE

16

KoHTponbHas paboTta 1mo teme
"KunemaTtuka"

17

[TepssIif 3akoH HproTOHA.
NHepumanbHble CUCTEMBI OTCUETA.
[IpuHUIKIT OTHOCUTENBHOCTH
lNanunes. HennepuuaneHbie
CHCTEMBI OTCUETa

18

Cuna. PaBHOz€MCTBYIOIIAs CUJIA.
Bropoii 3akon HeroTona. Macca

19

B3anmopericteue ten. Tperuit
3akoH Hprotona

20

[IpuHuuMn cynepno3uiuu Cuil.
Pemenue 3aga4 Ha npUMEHEHUE
3ak0oHOB HproTOHA

21

3aKOH BCEMUPHOTO TATOTEHUS.
DKBUBAJIEHTHOCTH




TPaBUTALMOHHON U UHEPTHOU
MacChl

22

Cuna TSOKeCTH U YCKOPEHHUE
CBOOOIHOTO MaJACHUS

23

JIBmkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHHKOB.
IlepBast kocMu4ecKast CKOPOCTb.
3axonsl Kerutepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

25

Cuna tpenus. [Ipupoaa u Buasl
cui TpeHus. [[BrkeHune B
KHUAKOCTHU U Ta3e ¢ y4ETOM CUIIbI
COINPOTHBIICHUS CPEJIBI

26

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

27

AOGCOTIOTHO TBEPAOE TEIO.
ITocTynarenbHOE U BpalaTesbHOE
ABVIKCHUC TBCPAOTO TCJIa

28

MoMeHT cHIIBI OTHOCHUTENBHO OCH
BpateHus. [1nevo cubl

29

CrnoxeHue cuil, IPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsoxecTu
Tesa. YCI0BUS paBHOBECHS
TBEpAOro Tesa. Buasl paBHOBECHS

30

Pemenue 3amau




31

KonTponbHas pabora o teme
"Tunamuka. CTaTuka TBEpOTO
Tena"

32

HNmnynsc MaTepraibHONM TOUYKH,
CUCTEMBI MaTEpUAJIbHBIX TOYEK.
LlenTp macc cucrembl
MaTepHalbHBIX TOUEK. Teopema o
JBHKEHHUHU LICHTPA Macc

33

HNMnynbsc cumbl 1 U3MEHEHUE
MMITYJIbCA TeJa. 3aKOH COXPaHEHUs
uMIlyibca. PeakTuBHOE nBHKEHUE

34

MoOMEHT uMIlyJIbca MaTEPUAIbHOM
touku. [IpencraBnenue o
COXpaHEHUU MOMEHTA UMITyJIbCa B
LEHTPAJIbHBIX IOJIAX

35

Pemenue 3amau

36

PaGoTa criibl Ha MaJIOM U Ha
KOHCYHOM TICPEMEIICHHH.
I'paduueckoe npencraBneHue
paboThI crITbl. MOLITHOCTH CHITBI

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KHHETHUECKON
SHEPTUU MaTepUANTBHON TOUKU

38

IToreHnmaabHBIE U
HEMOTEHI[UAIbHBIE CUJIBI.
[TorennmansHas sHeprus. Bropas




KOCMHYCCKasA CKOPOCTh

39

TpeTbs KocMUYECKasE CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMAIBHBIX
CHJI C U3MEHEHUEM MEXaHUUYECKOU
SHEPIUH CUCTEMBI TeN. 3aKOH
COXpaHEHUs1 MEXaHUYECKON
SHEPrUU

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE
bepnyinu ns uaeansHOM
JKUJIKOCTH

41

KonTtponbHas pabota o teme
"3aKOHBI COXpPAaHEHUS B MEXAHUKE'

42

Pa3BuTue npeacraBieHuit o
npupoze TemioTsl. OCHOBHBIE
nonoxxkenuss MKT. Tuddyzus.
BpoyHOBCKOE IBIDKEHHE

43

CtpoeHue ra3000pa3HbIX, KUIKHX
U TBEPJBIX Tell. XapakTep
JBUKCHHSI U B3aMOJICHCTBHS
YaCTHI] BELLIECTBA

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmndecTBo BeriecTa.
[Toctosinnas ABoraapo

45

Temneparypa. TemnoBoe
paBHoBecue. [IIkana [{enbcus




46

Pemenue 3amau

47 Nneanpublii ras. 'a3oBble 3aKOHEI

43 YpaBHenue Menzeneena-
Kianeiipona. Pemenue 3amau

49 AbcomoTHas TeMiieparypa. 3aKoH
JlanbToHa
N3onponecchl B uaealbHOM rase ¢

50 MMOCTOSIHHBIM KOJIMYECTBOM
BeEllleCTBa
['padpuaeckoe nmpeacraBieHne

51 M30IPOLIECCOB: U30TEPMA, U30X0Pa,
nu3o06apa

52 OcHoBHoe ypaBHeHne MKT

53 Pemenne 3amau
CBs13b a0COTIOTHON TEMIIEPATYPhI
TEPMOJNHAMUYECKON CUCTEMBI CO

54 CpPEIHEYN KMHETUYECKON DHEPTUEH
MOCTYTATEIHLHOTO TEIJIOBOTO
IBYOKCHUSA €€ 4aCTHIL

55 O0001IeHrEe U CHCTEMATH3AINS
3Hanuii mo teme "OcHoBel MKT"

56 KonTponbHas pabora o teme
"OcuoBsl MKT"

57 TepMoauHamMuyeckas cucrema.

3ajaHre BHEIIHUX YCIOBUM IS




T/1 cuctembl. BHenHue u
BHYTPEHHUE MTaPaMETPBI.
[Tapamerper T/] cuctemMsl kak
CpEHUE 3HAYECHUS BEJIUYUH,
OMMCHIBAIOIIMNX €€ HA
MHUKPOCKOITHMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKHY.
CamMonpoun3BojIbHas peraKcanus
TJ1 cuctemsl K TEMIOBOMY
PaBHOBECHIO

59

Moenp neanbHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUSA
IIPUMEHUMOCTH 3TOW MOJEIIH

60

YpaBHeHue Menzeneena-
Kianeiipona u BelpakeHue Ais
BHYTPEHHEHN YHEPTrUn

61

Bripaskenue 111 BHyTpEHHEN
OHEPIrUH OAHOATOMHOIO
UJCAIBHOIO rasa.
KBasucrarnueckue u
HECTaTUYECKHE MPOLECCHI

62

OnemenTapHas paboTa B
TepMOJMHAMUKE. Brruncienue
paboTHeI 1O rpaduKy mporecca Ha
pV-nuarpamme

63

Tennonepenaya Kkak crnocod




W3MCHEHHS BHYTPEHHEH SHEPTUu
TJ1 cucrembl 6€3 coBepIICHUS
paboThI

64

KOHBGKHI/IH, TCIUIOMPOBOAHOCTD,
H3JIYUYCHUC

65

KonndecTBO TENIOTEHL.
TenmoéMKkocTh Tea. Y aeabHas i
MOJIIpHAs TeTIOEMKOCTH
BEIleCTBa. Y AeJbHAs TEII0Ta

CT" OpaHI/ISI TOILJIMBA

66

Pacuét xonuuecTBa TEIIIOTHI IPH
TeIuIonepeaye

67

[NousTHe 00 agabaTHOM
nponecce. [lepBrbIil 3aK0H
TEPMOJUHAMHUKHU

68

KonunuecTBo Temnotel u paboTa Kak
Mepbl U3MEHEHUS] BHYTPEHHEH
sHepruu T/l cuctembl

69

BTopoii 3aK0OH TepMOAMHAMUKH
JUTsS PaBHOBECHBIX H
HEPaBHOBECHBIX MPOIECCOB.
HeobpaTtuMocTs IpUpOIHBIX
MIPOIIECCOB

70

[TpuHIMIIBI AEHCTBUS TEMIIOBBIX
maruH. KITJT

71

MaxkcumanrHoe 3HaueHue KI1JI.




Huxn Kapno

72

Penrenue 3amau

73

DKOJOTHYECKHE aCIIEKTHI
HCIIOJIB30BAaHMS TEIUIOBBIX
nsurareiei. TemioBoe
3arpsi3HCHUE OKPYIKAIOMICH cpebl

74

Pemenue 3agag

75

O00011IeHNE U CUCTEMATH3AIUS
3HaHUHU 110 TeMe "TepMoauHaMUKa.
Termnosrie MauHb"

76

KonTponbHas pabora o teme
"Tepmonunamuka. TermnoBbie
MAaIIuHe!"

77

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue u kurneHue. Y aenbHas
TEIUIOTa MapooOpPa30BaAHUS

78

HacepimeHHbIe 1 HeHACHIIIEHHbIE
napsl. KauecTBeHHas 3aBHCUMOCTD
IUTOTHOCTH U JTaBJICHHS
HACBILICHHOTO Tapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPhI
KUTICHHSI OT JIABJICHUS B KUIKOCTH

79

BnaxHocTts Bo3ayxa. AGCOMOTHAS
Y OTHOCHUTEIbHAS BIAKHOCTh




80

Pemenue 3amau

81

Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe TeIa. AHU3OTPOITUS
CBOICTB KPHUCTAJIIOB

82

[TnaBneHre U KPUCTATUTH3AIIHSL.
VnenpHas TeIUIoTa MIaBIEHUS.
CyOnumarust

83

Jledopmaruu TBEPIOTO TENA.
Pactsoxenne u cxxatue. CrBur.
Monayns FOwnra. [Ipeaen ynpyrux
nedopmaruit

84

TermmoBoe paclIMpeHne KUIKOCTEN
U TBEPABIX TEJI. AHTAPMOHHU3M
TEIIOBBIX KOJIEOAHWH YaCTHI]
BEIIECTBA

85

[IpeobpaszoBanue sHEpruu B
(ha3oBBIX TIEpexoaax

86

YpaBHEeHHE TEIUIOBOTO OamaHca

87

Pemenue 3amau

88

[ToBepXHOCTHOE HATSIKEHUE.
Kanunnspueie sisnenus. JlaBnenue
M0J1 UICKPUBJIEHHOW MOBEPXHOCTHIO
)kunakoctu. Popmyiia Jlamnaca

89

O00011eHNE U CUCTEMATU3ALMS
3HaHUU 1O TeMme "ArperaTHbie
cocTosIHUA BenecTBa. Da3oBbIe




nepexoanl"

90

KoHnTtponbHas paboTa mo teme
"ArperaTHbl€ COCTOSIHHS BEILIECTBA.
®dazoBble epexoas”

91

DneKkTpu3anus Ten u eé
MPOSIBJICHUS. DIIEKTPUIECCKHI
3apsa. [IBa Buaa 3J€KTpUUECKUX
3apsnoB. [IpoBogHuKH,
TUDIIEKTPUKU U TIOTYTIPOBOJHUKU

92

DJIeMEHTapHBIN AIEKTPUUECKUN
3apsi. 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsa

93

B3anmoneiicTBue 3apsi0B.
Toueunsie 3apsapl. 3akoH Kynona

94

Pemmenue 3agag

95

Onexrpuueckoe noie. Ero
JIECTBHE HA JJIEKTPUUYECKUE
3apsiibl

96

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
noJisi. [Ipo6usbiit 3apsia. Jlunuu
HAIPSKEHHOCTH DIIEKTPUYECKOTO
nosst. OJHOPOAHOE NEKTPUUECKOE
noje

97

IToTeHnuansHOCTD
ANEKTPOCTATUYECKOTO IOJIS.
PasHocTh MOTEHIIMAIOB U




HaIIPsS’KCHUEC

98

[ToTeHmanpHast YHEPTUA 3apsiia B
3JIEKTPOCTATHYECKOM TIOJIE.
[ToTenuman 3MeKTPOCTATHIECKOTO
OJIA

99

CBs13b HAaNPSHKEHHOCTH TOJIS U
Pa3HOCTH MOTEHIIMAJIOB JIJIs
AMEKTPOCTATUYECKOTO OIS

100

[IpuHnun cynepno3unun
BJIEKTPUYECKUX TOJIEH

101

Pemmenue 3agag

102

[Tone Toueunoro 3apsna. [one
PaBHOMEPHO 3apsKEHHOM cephr

103

[Tosre paBHOMEPHO 3apsKEHHOTO
o 00béMy mapa. [Tone
PaBHOMEPHO 3apsKEHHOU
0ECKOHEUHO! TIOCKOCTH

104

[IpoBOgHUKY B
AMEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps/I0B

105

JIMdIeKTpUKY U TTOTYTPOBOAHUKHI
B DJIEKTPOCTATUYECKOM T10JIE

106

Kongencarop. DneKkTpoéMKOCTh
KOHJICHCATOpa. DIEKTPOEMKOCTh
IUIOCKOTO KOH/IEHCaTopa

107

[TapannensHOE coequHEHNE




KOHACHCATOPOB

ITocnenoBarenpHOE COETUHEHIE

108
KOHJICHCATOPOB
109 DHeprus 3apsKEHHOTO
KOHJIEHCATOpa
110 Pemenue 3amau
11 JIBr>keHue 3apsiKEHHON YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM MOJIe
112 Penrenue 3anau
O0o0011IcHNE U CHCTEMATH3AIIHS
113 3HaHUH 10 TeMe "DIEeKTPUIECKOoe
rojie"
114 KonTtponsHas pabota o teme
"DnexkTpuueckoe mnose"
Cwita Toka. ITocTOSTHHBIN TOK.
115 VYcnoBus cymecTBoOBaHUS
MOCTOSIHHOT'O 3JIEKTPUYECKOT0 TOKa
116 Hcrounuku Toka. Hanpsbxenue u

SC

117

3akoH Oma 1S ydacTKa LenHu.
DIIEKTPUUYECKOE CONTPOTHUBIICHHE

118

3aBUCHUMOCTh COIIPOTUBIICHUS
OJTHOPOJTHOTO TTPOBOJTHHUKA OT €TI0
JUTUHBI 1 TUIOMIAN IONEPEYHOT0
CEUCHHUS




‘yﬂeHBHOCCOHpOTHBHCHHe

1o BellecTBa. PemeHue 3agaq
ITocnenoBarenbHOE, MapaAJIIIEIBLHOE,

120 CMEIIaHHOE COEIUHEHNE
MIPOBOJIHUKOB
Pacuért pa3BeTBIEHHBIX

121 aNeKTpudeckux uenei. [IpaBuia
Kupxroda

122 Pemenue 3agag

123 Pabora aekTpudeckoro Toka.
3akon J[xoyns —Jlenma

124 Permrenue 3agau
MOUIIHOCTB AJIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTE, BRIACIIICMAs
Ha Pe3UCTOpe

126 Pemenue 3agag

127 O/1C u BHyTpeHHEe
COTIPOTUBIICHNE UCTOYHHKA TOKA

128 3axon OMa 111 HOJIHOH
(3aMKHYTOI) NIEKTPUIECKON TN

129 Penrenue 3amau

130 MOIIHOCTh UCTOYHHUKA TOKA

131 Kopotkoe 3ambikanue

132 Konpaencarop B 1ienu nocToSHHOTO

TOKa




133

Pemenue 3amau

134

Penrenue 3amad mo reme
"IToCTOSIHHBIN NEKTPUUECKUN TOK"

135

Pewenne 3anau o reme
"TTocTOSIHHBIN AMEKTpUYECKUil TOK"

136

Pewenue 3anau o reme
"TTocTOSIHHBIN AMEKTpUYECKUil TOK"

137

O00011IeHNE U CUCTEMATH3AIUS
3HaHu# 110 Teme "I1oCTOSTHHBIN
AJIEKTpUYECKUI TOK"

138

KonTtponbHas pabota o teme
"IlocTOsTHHBIN 3EKTPUYECKUNA TOK"

139

OnexkTpuyeckas IpoOBOJUMOCTb
pa3IUYHbIX BEIIECTB.
DJEeKTpUUECKUi TOK B MeTaslIax.
CBepXIpoBOIMMOCTh

140

DIIEKTPUYECKUI TOK B pacTBOpax U
pacruiaBax 3J€KTPOJIUTOB. 3aKOHbI
®dapanes a5 3MEKTPOIU3a

141

DJIEKTPUYECKUH TOK B ra3ax.
[Tnazma

142

DNEKTPUUECKUN TOK B BaKyyMe.
BaxyyMHbie ipruOopbl

143

DNEKTPUUECKUH TOK B
HOJIyIPOBOTHUKAX




144

[TomynpoBoAHUKOBBIE TPUOOPEI

145

DuU3NYECKU MPAKTUKYM 10 TEME
"M3MepeHue cuibl TOKa U
HANPSDKEHUS B IIEMH MOCTOSHHOTO
TOKA MY TOMOIIIH aHATOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" uiH "3HAKOMCTBO €

1 poBoH TabopaTopueii mo
¢usuke. [Ipumepsl usmepenus
bu3nYeCKUX BETNYHUH MPHU IIOMOIIU
KOMIIBIOTEPHBIX TaTYUKOB"

146

®u3nYeCKU NPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKCHHMS C LENbIO ONPENCICHUS
MTHOBEHHOU cKopocTH"

147

®u3nYeCKU NPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHusl Ipu
MPSMOJIMHEITHOM
PaBHOYCKOPEHHOM JIBH>)KEHHH I10
HAKJIOHHOM MJIOCKOCTU" WIIN
"UccnenoBanue 3aBUCUMOCTH My TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBIOKeHUN"

148

DuU3nyeCcKuil MPaKTUKYM 10 TEME
"N3mepeHune ycKopeHus
CBOOOTHOTO TaieHus" WIn
"N3yueHue NBUKEHUS Tena,




OpOILIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKU MPAKTUKYM 10 TEME
"N3yuyeHune IBM>KEHUA TeJla 1o
OKPYKHOCTH C TIOCTOSTHHOH 10
MOJYJIIO CKOPOCTBIO" MIIH
"UccnenoBanue 3aBUCUMOCTH
nepuoja oopalieHusi KOHH4eCKOTo
MasiTHUKa OT €ro napamerpos"”

150

DuU3nyeCcKuil MPaKTUKYM 10 TEME
"M3MepeHne paBHOAECHCTBYIOLIEH
CHJIBI TIPU ABIDKEHHH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH" WIN
"IIpoBepka runoTe3bl 0
HE3aBHCHMOCTH BPEMEHU
JBYOKEHUS OpycCKa 110 HAKJIIOHHOM
IUIOCKOCTH Ha 33JJaHHOE
paccTostHue OT ero Macchl"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenqoBaHue 3aBUCUMOCTH CHUII
YOPYTOCTH, BOZHUKAIOIINUX B
py>XUHE U Pe3NHOBOM oOpasiie, OT
ux aedopmarun” iy "N3yuenue
JBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTOU
yepe3 JAErkuit 6J0K"

152

Du3HUECKU IPAKTUKYM I10 TEME
"N3mepenue kodppuirenta




TPEHHUSI 110 BEIMYUHE YTIIOBOTO
KodUIIMEeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHMsI OpyCKa [0 HAKJIOHHOU
IUIOCKOCTH C NIEPEMEHHBIM
Koa(purmeHToM TpeHus" uiIn
"N3y4yeHue IBM>KEHUS Ipy3a Ha
BaJly C TpeHueM"

153

®u3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue yciaoBUid
paBHOBECHS TBEPAOTO TEIA,
MMEIOILIETO OCh BpallleHus" Win
"KoHcTpyupoBaHue KpOHIITEHHOB
Y pacy€T CUJ ynpyrocTu'" Win
"N3y4yeHue yCTONYMBOCTU
TBEPJOTO TEJIA, UMEIOIIETO
IO OTOPHI"

154

Du3HUECKUN IIPAKTUKYM 110 TEME
"N3mepenue umiybca Tejia 1o
TOPMO3HOMY IyTH" WK
"N3MepeHue CUiIbl TATH, CKOPOCTH
MOJICIIN AIEKTPOMOOHIIS 1
MOIITHOCTH CHUJIBI TITH'" UIIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA
TeJa C UMIYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIPYTOM




B3aUMOJIECUCTBUN" WU
"N3MepeHne KHHETUUECKON
SHEPTUHU Teja MO0 TOPMO3ZHOMY
nyTH"

155

DuU3nyeCcKuil MPaKTUKYM 10 TEME
"N3y4yeHne n30TepMUUECKOTO
nporiecca (PeKOMEHI0BaHO
UCTIOJIb30BaHNE IUPPOBOI
nabopatopun)" nwiu "M3ydenue
M30XOPHOTO Mpolecca"” uiu
"N3yuenne n3obapHoro mporiecca”
unu "[IpoBepka ypaBHEHUS
COCTOSAHHMS"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne ynenbHOu
TEIIOEMKOCTH" MJIN
"UccnenoBanue npouecca
OCTBLIBaHHUS BellecTBa" MIIN
"UccmenoBanue agnadaTHOrO
npouecca" nnu "M3yuenune
B3aUMOCBSI3M YHEPTUU
MEXMOJICKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPBI
KHUIIEHUS KUOKOCTEN"

157

®u3HUEeCKU IPAKTUKYM I10 TEME
"N3y4yeHne 3akOHOMEPHOCTEM
WCTIAPEHUS KUJIKOCTER" Wi




"N3mepeHue y1eabHOM TemIOThI
raBiaeHus Jbaa" uwin "Usyuenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCoOTHON
BJIQXKHOCTH BO3/lyXa U OLIEHKA
MacChI MAPOB B TOMELIECHHUH .
N3mepenne koddduiinenrta
MOBEPXHOCTHOT'O HATSKEHUS

158

®u3HYEeCKU IPAKTUKYM I10 TEME
"HaGmronenue mpeBpalieHus
SHEPTHUH 3apsHKEHHOTO
KOHJIEHCATOPAa B 3HEPTHUIO
U3JIy4EeHHs CBETOAMOAA" Un
"N3y4yeHne NpoTeKaHus ToKa B
LeMu, coJiepkalieit konaencarop"
iy "Pacnpenenenne pasHOCTH
NOTEHUUAJIOB (HaNpsHKEHUs ) IPU
MOCJIEI0BATEILHOM COEIMHEHUU
KOHJICHCAaTOPOB"

159

Du3HUEeCKU IPAKTUKYM I10 TEME
"HccnemoBanue CMEIIaHHOTO
COEJIMHEHMS PE3UCTOPOB" Min
"U3Mepenue yneabHoro
CONPOTHUBIICHHS TPOBOJIHUKOB" WIIH
"HccneqoBaHue 3aBUCUMOCTH
CUJIBI TOKA OT HANPSHKEHUS 1151
JIaMIThl HaKaJuBaHUA"




160

DuU3nyeCcKuil MPaKTUKYM 10 TEME
"Habmronenue anmekrponusa’ win
"N3mepenue 3apsiia
OJIHOBAJIEHTHOI'O MOHA" UiIn
"HccnenoBaHue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA
oT Temneparypsl" uinu "CHsitue
BOJIbT-AMIIEPHON XapaKTEPUCTUKU
nuona"

161

Peseprubiit ypok. O6001IEeHNE U
cUCTeMaTH3alusl 3HaHHUH 110 TeMe
"KunemaTtuka"

162

PesepBHeIil ypok. O600IICHHE 1
cCUCTEeMaTH3aIHs 3HAHUH 110 TeMe
"Ilmaamuka"

163

PesepBHeIil ypok. O600IICHHE 1
CUCTCMaTu3aluAa 3HaHI/II71 110 TEMC
"CraTtuka TBEp0TO TEena"

164

PesepBHeIil ypok. O6001IeHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"3aKOHBI COXpAaHEHUs B MEXaHUKe"

165

PesepBHelil ypok. O6001IeHNHE U
cUCTeMaTH3alMsl 3HaHUM 110 TeMe
"OcHOBBI
MOJIEKYJIIPHOKHHETHYECKOU
teopun"




166

PesepBHblit ypok. O0001IeHNE 1
cUCTeMaTH3alMs 3HaHUH [0 TemMe
"Tepmonunamuka. TernoBbie
MalIuHb!"

167

PesepBHblit ypok. O0001IeHNE 1
cUCTeMaTH3alMs 3HaHUH [0 TemMe

"ArperaTHble COCTOSIHHS BEILLECTBA.

®dazoBbie Iepexoan"

168

PesepBHblit ypok. O00011IeHNE 1
cUCTeMaTH3alMs 3HaHUH [0 TemMe
"Onexrpuueckoe noiue"

169

PesepBHblit ypok. O0001IeHNE 1
cucTeMaTH3alus 3HaHUH 10 Teme
"TToCTOSHHBIN IEKTpUYECKUI TOK"

170

PesepBHblit ypok. O0001IeHNE U
cucTeMaTH3alus 3HaHUH [0 Teme
"Toku B pa3nuyHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

Jara
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypcsl

BsanmoelicTBre MMOCTOSTHHBIX
MarHuTOB ¥ TIPOBOJHUKOB C
TOKOM. MarauTHoeE 1oJIe.
I'mnore3a Ammepa

BexTop MarHUTHOM MHAYKIUN.

[IpyuHIMT Cynepno3uLivu
MarduTHBIX nosei. JImaun
MarHUTHOM MHIYKIIUU

MarauTHoO€e 1oJie MPOBOIHUKA
¢ TokoM. OnbIT DpcTeaa

Cuna Amnepa, e
HaIlrpaBJICHUC U MOAYJIb

Pemenue 3amau

[Ipumenenue 3akoHa Amriepa.
DIEKTPOU3MEPUTEIILHBIE
npuOopbI

Cuna JlopeHua, eé

HaIpPAaBJICHUE U MOAYJIb.
JIBr>keHME 3apsKEHHOU
YaCTHULIBI B OJHOPOIHOM




MAarHuTHOM IIOJIC

Penrenue 3amau

9 Pa6ora cunsl Jlopenia

10 Permrenne 3agau
MarauTHO€e 1oJIe B BEIIECTBE.

11 deppomMarHeTUku, napa- u
IUaMarHeTHKU
OcCHOBHBIE CBOMCTBA

12 (dbeppOMarHeTHKOB.
[Ipumenenue
dbeppomMarHeTUKOB

13 Pemenne 3amau no reme
"MarautHoe 1moJe"

14 Pemenne 3amau no reme
"MaruaursHoe nose"
SIBneHue HNEeKTPOMArHUTHON

15 uHaykuuu. [loTok BekTopa
MarHUTHOW MHIYKIIUH

16 OJ1C unayKIMMn

17 3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

13 Buxpesoe anekrpudeckoe
none. Toku @yko

19 O/1C nnaykuuu B

ABVKYIIUXCA IMMPOBOAHUKAX




20

Pemenue 3amau

21

[TpaBuio Jlenma

22

WNunyxTuBHOCTB. KaTyka
WHAYKTUBHOCTH B LIETIN
MOCTOSTHHOTO TOKa

23

SIBiieHME CAaMOMHTYKIUH.
O1C camouHIyKIIUU

24

OHeprus MarHUTHOTO TOJIS
KaTyIIKH C TOKOM.
DNEKTPOMarHUTHOE MOJIe

25

Pemenue 3amau

26

O06o0061IEHE U
CHUCTEMAaTHU3aILMs 3HAHUH I10
Teme "DeKkTpoauHaMuKa"

27

KonTponbHas pabora o teme
"JnexkTpoauHaMuka"

28

KonebarenbHas cucrema.
CBoOoaubIe KOJIe0aHuUs.
lMapmonnueckue xonedaHus

29

Kunemarnueckoe u
IMHAMUAYECKOE OMUCAHUE
KOJIeOATEbHBIX IBUKCHUN

30

DHEpPreTU4YeCcKOe OMUCAHUE.
BriBog qiuHaMHUUECKOTO
OMMCaHUsl TAPMOHUYECKUX
KOJIeOAHHMH U3 UX




OHEPICTUICCKOTIO U
KHMHEMATHYCCKOI'O OITMCaHHUA

31

Ammntyaa u gaza koaebaHui

32

[Tepuona u yacToTa KoJIeOaHUH.
[Teproa MasTbIx CBOOOTHBIX
KOJIEOAHHMI MaTeMaTHYECKOTO
MasTHUKa. [lepuon
CcBOOOIHBIX KOJIEeOaHUMI
NPYXKUHHOTO MasiTHUKA

33

3aryxatomue KojaeOaHusl.
BriHyXneHHBIC KOJICOaHUSI.
Pesonanc

34

ABTOKOJIEOaHUSA

35

Pemenue 3amau

36

Ypok-koHbepeHIms
"MexaHndeckue KoieOaHus B
MY3bIKaJIbHBIX HHCTpyMEHTAXx"

37

O000meHue 1
CHCTEMAaTH3alMs 3HaHUH I10
TeMe "MexaHnueckue
Koye0auus"

38

DNeKTpOMarHUTHbIE
kosiebanus. KonebarelpHbIM
KOHTYD

39

®opmyna Tomcona. CBs3b
aMIUTUTYIBI 3apsiia




KOHJICHCATOpa C aMIUTUTY 10U
CUJIBI TOKA B KOJIEOATEIILHOM
KOHTYpE

40

3aKOH COXpaHEHUs SHEPTUH B
U/iealbHOM Koje0aTeTbHOM
KOHTYpe

41

3aTyxaroiiue
3NEKTPOMArHUTHBIE
KosneOaHus. BeiHyXk/IeHHBIE
3H€KTpOMaFHI/ITHBIe
KOJIEOaHU

42

[Iepemennslii Tok. Pe3uctop u
KOHJICHCATOp B LIENU
IIEPEMEHHOT0 TOKa

43

KaTYIJ_IKa WHAYKTHBHOCTH B
HCIH IICPEMCHHOI'O TOKa

44

3akoH Oma s
AIIEKTPUYECKON LIETH
MEPEMEHHOTO TOKa

45

MOIIHOCTh EPEMEHHOTO
TOKa. AMITUTYTHOE U
JICUCTBYIOIIIEEC 3HAUYCHHUE CUITBI
TOKAa U HaIpSKEHUS

46

Pe3onaHC B 351eKTpHUYECKON
LEeH

47

Pemenue 3amau




WneanbHeblif TpancopmaTop.
[IpousBoxacTso, nepenaya u

48
noTpebIeHUE IEKTPHISCKON
SHEPTrUHn
DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE

49 anekTpo3Hepruu. Kynerypa
HCITIOJIb30BaHUS
3JICKTPOIHEPTUH B
IIOBCEIHEBHOM KU3HU

50 Pemenne 3amau

51 Permrenne 3agau
O0001eHue 1

57 CHUCTEMAaTHU3aLMs 3HAHUH I10
TeMe "DJIEKTPOMarHUTHbIE
koneOanus"
MexaHndecKre BOJHBI.

53 XapakTepuCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYKa
WNudpasByk u ynpTpa3ByK.

56 IIlymoBoe€ 3arpsi3sHEeHHE
OKpPY’KaIOIIeH cpe/ibl

57 Penrenue 3amau

58 DNIEeKTPOMarHUTHBIC BOJTHBI.




H3znyuenue
JIEKTPOMATHUTHBIX BOJIH

59

DHEeprus AIEKTPOMarHUTHBIX
BoJiH. CBolicTBa
ANEKTPOMArHUTHBIX BOJH

60

[Ikana 31eKTpOMarHUTHBIX
BOJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIUTIBI paTnOCBA3U U
TeNeBHAeHNs. Panuookamus.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKPYIKaroIIeh
cpeabl

62

KonTponbHas pabora o teme
"Konebauus 1 BOJIHBL"

63

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3agaq Ha
MPUMEHEHHUE 3aKOHA
MPSMOJIMHEITHOTO
pacrpoCcTpaHeHHUs CBETa

65

Otpaxenue csera. [1nockoe
3epkaino. Chepruueckoe
3epKaJIo

66

[IpenomiieHue ceera.




AOGCONIOTHBIN U
OTHOCHUTEJIbHBIN II0Ka3aTelb
npesnomienus. [lonnoe
BHYTPEHHEE OTpPaKECHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPaKECHUS

67

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTPaXKEHUS U TIPEITOMIICHUS
cBeTa

68

Xox J1y4en B Ipu3Me.
Hucniepcus cBera. CrioxHbIN
cocrtaB Oeoro ceta. L[er

69

JInn3el. @OKyCHOE pacCTOsIHUE
Y ONTUYECKAs CUJIa JINH3BI

70

[TocTpoenue n3odpaxkeHmil B
JMH3aX U UX CUCTEMAaX.
YBenuyeHue JuH3bI

71

Pemienue 3anay Ha
HOCTPOCHHUE U300pAKEHUIH,
MIOJIy4aeMBbIX C TIOMOILBIO JINH3

72

I'ma3z xak onTuyeckas cucreMa

73

Pemenue 3anau. [Ipenenst
MMPUMCHHUMOCTHU
reOMETPUYECKON ONTUKHU

74

CKOpOCTb CBETA U METO/BI €€




N3MCPCHUS

75 Hucnepcus cBeta

76 WnTepdepenmus ceera
KorepeHnTHble HCTOYHUKH.

77 VcnoBust HaOIIOICHUS
MaKCHUMyMOB U MUHUMYMOB

78 Permrenne 3agau

79 [Tpumenenne nHTEpHEpEHITNH

80 Hudpaxius ceera
JudpakmonHas pemeTka.

81 VY ciaoBue HAOIIONEHUS
TJIABHBIX MAaKCHMYMOB

82 Penrenue 3amau

23 [Tonepe4HOCTH CBETOBBIX
BOJH. [lonspuzamnus ceeta

84 Penienne 3agau

85 CBeTOBBIE SIBIICHUS B IPUPOJIE
O6o0mmeHue u

86 CHUCTEMAaTHU3aLMs 3HAHUH I10
teme "OnTuka"

87 KonTtponsHas pabota o teme
«OnTuka»
['paHuIBl MPUMEHUMOCTH

88 KJIACCHYCCKON MEXaHUKH.

3aKOHBI JIEKTPOIUHAMUKU U




MNPpUHOUIT OTHOCHUTCIIBHOCTH

89

[ToctynaTel cnenuaibHOM
TEOPUU OTHOCUTEITFHOCTHU

90

[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBal. [IpeoOpazoBanus
Jlopenua. YcnoBue
NPUYMHHOCTH.
OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH.
3aMmeIeHHe BpEMEHU U
COKpallleHUEe JUINHBI

91

DOHeprust 1 UMILyJIbC
PENATUBUCTCKOMN YaCTULIBI

92

CB43b MACChI C DHEPTUEH U
UMITYJIECOM PENSITUBUCTCKON
YaCTHULbl. DHEPrUs MOKOs

93

PaBHOBecHOE TemIoBOE
U3ITyYCHUE

94

3akoH cMemeHns Buna

95

I'unmoreza M. Il1anka o
KkBaHTax. DOTOHBI

96

OHeprus ¥ UMIyJIbc GOTOHA

97

®otorddext. OnpiTer A. T
CroneroBa. 3aKOHBI
dotordpdekra

98

VYpaBHeHue DiHIITEHA 17151




dororddexra. "Kpacnas
rpanuna” Gororddexra

Jasnenne ceera. OnbiTol I1. H.

9 JleOeneBa

100 BoHOBEIE CBOMICTBA YaCTHIL
Bounsl ne bpoiina. Inuna

101 BOJIHBI e bpoiins u pazmepsl
o0JacTH JoKaJlIn3aluu
JBUKYIIEHCS YaCTHUITBI

102 KopnyckynspHo-BoaHOBOM
Ty aliu3M

103 Judpakiys 37eKTpOHOB HA
KpHUCTAITaxX
Crnenuduka u3MepeHuii B

104 mukpomupe. COOTHOLICHUS
HEOIPEAETIEHHOCTEN
I'eiizenbepra

105 Pemenue rpadudeckux 3amaq

106 Pemenne pacu€THbIX 33124
KonrtponbHas pabora o

107 temaM: "OcnoBrl CTO",
"KopmyckyisipHO-BOJIHOBOM
nyanu3m"
OMBITHI 110 UCCIIETOBAHUIO

108 cTpoeHus aroma. [Inanerapnas

Mozelnb atoma Pesepdopaa




109

ITocrynater bopa

110

Buasl ciektpoB. CriekTp
YPOBHEW SHEPTUU aTOMaA
BOJIOpOAA

111

CroHTaHHOE U BBIHYKACHHOC
N3JIY4YCHUC CBCTA

112

Jlazep

113

Hyxnonnas monens sapa
I'eiizenOepra-lBaHeHKO.
3aps 1 MaccoBOE YHUCIIO siIpa.
M3oTtonel. PagnoakTHBHOCTD

114

3aKOH pasliOaKTUBHOTO
pacnana. CBoiicTBa
VMOHU3UPYIOLIETO U3ITyUECHHUS.
BnusiHue paanoakTUBHOCTH Ha
YKUBBIE OpraHU3MBI.
Hozumerpust

115

OHeprus CBA3U HyKJIOHOB B
sape. Snepubie cwibl. Jedekt
Macchl sapa. SAnepHeie
peakuuu. AnepHbie peaKkTophbl.
[TpoGaemMsbl yripaBiasieMoro
TEPMOSIICPHOTO CHHTE3A.
DKOJOTUYECKHE ACTIEKThI
pa3BUTHSA AEPHON SHEPTETUKU

116

Mertobl peructpanuu u




MCCJIEIOBAHMSI DJIEMEHTAPHBIX
yacTul. OyHIaMEHTAIbHbIE
B3aUMOJCUCTBUSA. bapuoHsl,
ME30HbI U JIETITOHBHI.
[IpencraBnenue o
CrangaptHoit Mmogenu. KBapk-
TJIFOOHHAs MOJZIENb aJPOHOB

117

®dusuka 3a npeenaMmmu
CrannmapTHO# MoJIeTH.
Témuas Matepusi 1 TEMHAs
sHeprud. EnuHCTBO
buznyecKoil KapTUHBI MUpa

118

Dramsl Pa3sBUTHUA aCTPOHOMUU.
3HaYeHHUE ACTPOHOMHH

119

[IpruMeHHMOCTB 3aKOHOB
bu3uKy 151 OOBSICHEHUS
MPUPOIBI KOCMHUYECKUX
00BEKTOB. MeToIbI
ACTPOHOMHUYECKUX
HUCCIIeJOBaHUHN

120

CoBpeMeHHbBIE ONTHYECKUE
TEJIECKOTIBI, PAIMOTEIECKOIIBI,
BHeaTMoc(]epHast aCTpOHOMHUS

121

Bun 38é3nH0T0 HEDA.
CozBesaust, spkue 3BE31bl,
IUTAaHETHI, UX BUIAMMOE
JIBIDKCHUE




122

Conneunas cucrema. ColHiie.
ConHeyHast aAKTUBHOCTb.
Ucrounuk sneprun CosHua u
3BE3/1

123

3BE3/bI, UX OCHOBHBIE
XapakTepucTuKU. /luarpamma
"creKTpaJIbHBIN KJlacc —
CBETUMOCTD"

124

3Be3IbI TIIaBHOU
IIOCJIEAOBATEILHOCTH

125

BuyTpennee crpoenue 3BE311.
CoBpeMeHHbIE TPEACTABICHUS
0 MPOUCXOKICHUH U
sposmonyy CoHIA U 3BE3/.
DTanbl JKU3HU 3BE3]

126

Muteunsiii [1yTs — Hamma
lanaktuka. Tunsl ragakTuk.
UYépuble ObIPHI B ApaAX
raJlakTUK

127

Bcenennas. Pacumpenue
Bcenennoii. 3akon Xa606ma.
Teopus bosbmoro B3peIBa.
PennkToBOE H3iyyeHue

128

MacmrabHasi CTpyKTypa
Bcenennoii. MeTarainakTuka

129

Hepeménnsie nmpobieMbl




ACTPOHOMHHU

130

DuU3NYECKU TPAKTUKYM T10
teme "UccienoBanue
MAarHUTHOTO IOJIS
IMOCTOSTHHBIX MarHUTOB' HIJIN
"HccnemoBaHue CBOMCTB
dbeppoMarHeTUKOB" WU
"UccnenoBanue ASHCTBHS
ITOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

131

Du3HYECKU MPAKTUKYM 110
teMme "M3mepenne cuiibl
Awmnepa" wiu "V3yuenue
3aBHCHMOCTH CHJIBI AMIIepa OT
CUJIBI TOKA" WIH
"OnpeneneHrie MarHUTHOM
MHAYKIHMH HA OCHOBE
n3MepeHus cuiibl Amrepa"

132

DU3NYECKU TPAKTUKYM T10
teme "UccienoBanue IBiIeHUS
AIEKTPOMArHUTHOM
WHIYKUUAA" WK
"OnpeneneHne HHAYKIUH
BHUXPEBOI0 MarHUTHOTO MOJs"

133

PuU3nYECKU IPAKTUKYM I10
teme "HccaenoBanue sIBIEHUS
camounaykiun" wim "Coopka




MO/JIEJIN 3JIEKTPOMATrHUTHOTO
reHeparopa"

134

DU3NYECKU TPAKTUKYM T10
teMe "M3mepeHue nepuoaa
CcBOOOIHBIX KOJIEeOaHUI
HUTSHOTO U NIPY>KUHHOTO
MasITHUKOB"

135

PuU3nYECKU IPAKTUKYM I10
teme "[IpeoOpazoBanue
SHEPIUM B NPYKUHHOM
MasiTHUKE"

136

PuU3nYECKU IPAKTUKYM I10
teme "Uccnenosanue
IIEPEMEHHOT0 TOKA Yepe3
1I0CJIE0BATEIBHO
COEIMHEHHBIE KOHAEHCATOD,
KaTyIlIKy U pe3ucTop" wiu
"UccnenoBanue paboOThI
MCTOYHHUKOB CBETA B LICNIN
NEepEMEHHOT0 ToKa"

137

®u3HYECKUI NPAKTUKYM I10
teme "M3yyeHnue mapameTpoB
3BYKOBOM BOJIHBI"

138

®u3HYECKU NPAKTUKYM 110
teMme "M3mepenune nokazaTens
MPEIOMIIEHUSA CTeKIA" WIN
"I[Tonyuenne n300pakeHHs B




CUCTEMeE U3 IJIOCKOTO 3epKala
U JTAH3E"

139

DU3NYECKU TPAKTUKYM T10
teme "Uccnenosanue
3aBUCHUMOCTHU (POKYCHOTO
paccrosiHus OT BellecTBa (Ha
IpUMEpE KUIKUX JIMH3)" WU
"U3mepenune GoKyCHOTO
pacCTOSTHUS PACCEUBAIOIINX
uH3"

140

Du3HYECKU MPAKTUKYM 110
teme "HaOmonenue

TG paKum, nHTEpHepeHITUN
U nojsipu3aiuu ceera'

141

Du3HYECKU MPAKTUKYM 110
teMme "OrnpeneneHne UMITyIbca
Y SHEPTUH PEIIITUBUCTCKUX
yactull (o pororpadusim
TPEKOB 3apsKEHHBIX YacTHUIL B
MarHuTHOM ToJje)"

142

®u3HYECKUI NPAKTUKYM I10
teme "M3MepeHune mocTosHHOM
[Inanka Ha OCHOBE
uccienoanus Gporosapdexra"
nnu "UcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HaIpsHKeHUs"




143

PuU3nYECKU IPAKTUKYM I10
teme "HccaenoBanue ciekTpa
pa3peKEHHOT0 aTOMapHOI 0
BOJZIOPO/IA U U3MEPEHUE
noctosiHHOM Punoepra"

144

Du3HYECKU MPAKTUKYM 110
teMe "HccaenoBanue
paaroOaKTUBHOTO (OHA C
UCIIOJIb30BaHUEM JT03UMeTpa"
unu "M3ydeHne noraonieHus
Oera-yacTUIl aJIFOMHUHIEM"

145

®uU3NYECKUI NPAKTUKYM 110
teme "HabmroneHus 3BE31HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M
C UCTOJIb30BaHUEM
KOMIBIOTEPHBIX MPUI0KEHUN
JUTSL OTIPEICTICHUS TTOJI0KEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3nusi CeBepHOro
NOJTyIIapus U apkue 3BE3ab1"
win "HaOmroneHus B TEIECKO
JIyHBI, 1aHET, TYMaHHOCTEW U
3BE3IHBIX CKOILICHUN"

146

O000mmenne u
cucTeMatusanus 3Haguii. Poib
(GU3UKK U aCTPOHOMUU B




3KOHOMUYECKOM,
TEXHOJIOTUYECKOM,
COIIMAIbHOM 1 3THYECKOH
chepax nesaTenbHOCTH
YyeJsioBeKa

147

Ob6o061enne u
cucTtemMaTusanus 3HaHui. Posb
U MeCTO (PM3UKH U
ACTPOHOMHUH B COBPEMEHHOM
Hay4YyHOU KapTHHE MUpa

148

O06o6mieHue u
crucTemMaTu3anys 3HaHuil. Ponb
¢buznueckoil Teopuu B
dbopMHupoBaHUH
MIPEACTABICHUH O (PU3UICCKOM
KapTHUHE MUpPa, MECTO
buznyecKoil KapTUHBI MUPA B
00I11eM Py COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTABICHUI O MPUPOJIE

149

O06o061IEHNE U
CUCTeEMAaTHU3alusd 3HaHUH 110
teme "Kunemaruka"

150

O06o061IEHNE U
cucTeMaTU3alus 3HaHUM 110
teMme "Kunemartuka"

151

O0001eHue n




CHUCTEMaTH3aIUs 3HAHUH 10
teme "JIluHamuka"

152

O0001eHue 1
CHCTEMAaTH3alMs 3HaHUH I10
teMe "CraTuka TBEpIOro
Tena"

153

O0001eHue 1
cucTeMaTH3alys 3HaHUH 1o
TeMe "3aKOHBI COXPAHEHUS B
MeXxaHHUKe"

154

O000meHue 1
cucTeMaTH3alys 3HaHUH 1o
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHHETU4eCcKoU Teopun"

155

O06o061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teMe ""TepmoanHaMuka.
TenmaoBrsle MalIMHB"

156

O06o061IEHNE U
cUCTEeMaTu3alus 3HaHUM 110
TeMe "ArperaTHble COCTOSTHUS
BellecTBa. Pa3oBbie
nepexonr"

157

O06o061IEHNE U
cUCTeMaTHU3alys 3HaHUHU 110
TeMe "OneKkTpudeckoe noiue"




158

O06o061IEHNE U
cucTeMaTu3aIus 3HaHuM 110
teMe "I1oCTOSAHHBIN
ANEKTpUYECKUi TOK"

159

O06o061IEHNE U
cucTeMaTu3aIus 3HaHuM 110
teMe "ToKHU B pa3IndHbIX
cpemax”

160

O06o061IEHNE U
CUCTeMaTH3alusd 3HaHUH 110
teme "MarautHoe noJe"

161

PesepBHblit ypok. O0001eHne
U CUCTeMaTu3alus 3HaHUH 1o
TeMe "DJIeKTpOMarHuTHast
UHIyKIUs"

162

PesepBHblit ypok. O0001eHne
U CUCTeMaTu3alus 3HaHUH 1o
teMe "MexaHuueckue
Kosiebanus"

163

PesepBHblit ypok. O0001eHne
U CUCTeMaTu3alus 3HaHUN 10
TeMe "DIIeKTPOMarHUTHbIE
KoneOanus"

164

PesepBHblit ypok. O0001meHne
U CUCTeMaTu3alus 3HaHUN 110
teMe "MexaHuueckue u




3JIEKTPOMAarHUTHHIE BOIHBI"

165

Peseprubriil ypok. O60011eHIE
Y CUCTEMaTH3alUs 3HaHUH 110
teMe "OnTuka"

166

PesepBHEIit ypok. O000mICHME
¥ CHCTEMAaTH3alus 3HAaHUH 110
teme "OcHoBbl CTO"

167

PesepBHEIit ypok. O000IICHME
U cucreMarusalus 3HAHUH 110
teme "KopnyckymisipHo-
BOJIHOBOU Jyanu3m"

168

PesepBHeIit ypok. O000mIcHME
¥ CHCTEMAaTH3alus 3HAaHUH 10
teme "duznka aroma"

169

PesepBHEIit ypok. O000IIcHME
1 CUCTEMAaTHU3alusa 3HaHI/II\/'I 110
teme "®du3nka aTOMHOTO siApa
Y BJIEMEHTAPHBIX YaCTHUIL"

170

PesepBHEIit ypok. O000IICHME
U cucreMarusalus 3HAHUH 110
TeMe " DIEeMEHThI
actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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