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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke Ha ypoBHE CpeJHEro o0Iero oopasoBaHusi pa3padoTaHa
HAa OCHOBE TMOJOKEHU U TpeOOBaHMM K pe3yibTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBarenbHOIl mporpammsl, npeacraBieHHbIX B DI'OC COO, a Takxke ¢ ydéTtom
denepanbHOi paboueit mporpammbl BocmuTaHus W KoHuenmuu mpenonaBaHus
yueOHoro mnpeamera «®dusmka» B o00pa3zoBaTeNbHBIX OpraHu3anusax Poccuiickoi
denepanuu, peaiM3yoX OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

[Iporpamma mo ¢usuke omnpenensieT 00s3aTeIbHOE MNPEIMETHOE COJIepKaHUeE,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIENI0BATEILHOCTh HM3YYEHHS TEM M Ppa3/IesioB
y4eOHOr0o NpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKU
y4eOHOro Ipoliecca, BO3PACTHBIX OcoOeHHOCTel oOywatomuxcs. Ilporpamma 1o
¢usuke Aa€T MpeACTaBIEHUWE O LENSIX, COAEpKaHMM, OOIIeH cTpaTeruu OOydeHHs,
BOCIIMTAHUA U Pa3BUTHUS 00yYarolIMXCs cpeAcTBaMH yuyeOHoro npeamera «Pusnka» Ha
yriayOJIE€HHOM YpOBHE.

N3yyenue Kypca Qu3MKU yriiyOJEHHOIO YPOBHS MO3BOJIET PEaju30BaTh 33Ja4u
po(hecCHOHANIBHOW OpPUEHTAllMH, HAPABICHO HA CO3JaHMUE YCIIOBUHM Jis MPOSIBICHUS
CBOMX MHTEJUIEKTYalIbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM O0O0y4aroImuMcs,
KOTOphIE  HEOOXOAMMBI  JUISl  MPOJOJDKEHHs 00pa3oBaHUS B OpraHU3aLUAX
npodeCCUOHAIBHOTO  O00pa3oBaHUsl MO  Pa3iMYHbIM  (PU3UKO-TEXHUYECKUM U
VMHXEHEPHBIM CIIEHUATBHOCTSIM.

B mporpamme mo ¢usuke ONpenenstorTcs MJIaHUPYEMble pe3ysbTaThl OCBOCHMS
Kypca (U3MKA Ha YpPOBHE CpeIHEero oOmero oOpa3oBaHUsS: JUYHOCTHBIE,
METaIpeIMETHBIE, MPEIMETHBIE (Ha yTIIyOJIEHHOM YpOBHE). Hayuno-
METOJI0JIOTHYECKOM OCHOBOM JJisi  pa3paboTKM TpeOOBaHMM K  JIMUHOCTHBIM,
MeTaIpeAMETHBIM U MIPEAMETHBIM PE3yJIbTaTaM 00yUYaroIIMXCs, OCBOMBLIMX IPOrpaMMy
no (Qu3MKe Ha YPOBHE CpeaHero ooOimero oOpa3oBaHusi Ha YrIyOJIEHHOM YpPOBHE,
SBJIIETCS] CHCTEMHO-IEATEIBHOCTHBIN OIXO/I.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIaHUPYEMBbIE PE3YJIbTaThl OCBOCHMS Kypca (PU3MKH Ha YIIIyOJIEHHOM YpPOBHE, B
TOM YHCJIE TIPEeIMETHBIE PE3YIbTAThl IO roJjaM 00yUYeHUS;

coJepkanue yueOHoro npeamera « @usuka» 1mo rogam o0ydeHus..

[Iporpamma 1o (Qu3uke wuMeEeT MNPUMEPHBIM XapakTep U MOXET ObITh
MCIIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPYECKYI0 HHHUIMATHUBY YyUUTENEH H
IIPENOCTABIISIET BO3MOXKHOCTH JUISl pEaIn3alii PA3IMYHbIX METOJUYECKUX MOIXO0J0B K
npenojaBaHuio (QU3MKKM Ha yrayOJ€HHOM YpOBHE TMpPU YCIOBUHM COXPAaHEHUS
00s13aTEIbHON YaCTH COJIEPXKAHUS Kypca.

®du3rka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPOJIbI, BBICTYIAsl B KaYECTBE
y4eOHOro npeaMera B IIKOJIE, BHOCUT CYIECTBEHHBIM BKJAJ B CHUCTEMY 3HAHUU 00
okpyxarwmeM wmupe. HIkoapHBIH Kypc QU3UKH — CHUCTEeMOOOpa3yrOMIMi IS
€CTECTBEHHO-HAYYHbBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOIIECCOB W SBJICHUMN, H3ydyaeMbIX XUMHUEH, OuojorHeH, QuU3nIecKon



reorpadueii U actpoHomuel. VMcnonb30BaHNEe W aKTUBHOE MPUMEHEHUE (DU3UISCKHUX
3HaHUU OMpeNesusio Xapakrep U OypHOE pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHIl B
cdepe PHepreTUKU, TPaHCIIOPTa, OCBOCHUSI KOCMOCA, MOTYYEHUSI HOBBIX MAaTE€pPUAJIOB C
3aJlaHHbIMU cBoMcTBaMU. M3yueHue Gpu3mku BHOCUT OCHOBHOM BKJIaja B (popMupoBaHue
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOydaromierocsi, B (opMuUpoBaHUE YyMEHUUN
INPUMEHATH HAYYHbIA METO/I MO3HAHUSI IPY BBIIIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAHUM.

B ocHOBYy kypca (u3MKH HAa yPOBHE CpeaHETO 001Iero o0pa3oBaHus MOJIOKEH Psij
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MMPUHLIHIIBI €r0 MOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBUHM C HEW KypC SBISIETCA JIOTHYECKH
3aBEpUIEHHBIM, OH COJEPKUT MaTepHall W3 BCEX pa3lesioB (DU3MKH, BKIIOYACT Kak
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea cenepanuzayuu. B CcOOTBETCTBUM € HEW Marepuayl Kypca (U3UKU
0o0BbeIMHEH BOKpYT (pusmueckux teopuil. Benymmum B Kypce siBisieTcss (GOpMUPOBAHHE
IIPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoea cymanumapuszayuu. EE peamuszanus MNOpeArnoNara€T HMCIOIb30BaHUE
TYMAaHUTAPHOTO MOTEHIMaa (PU3NUECKO HAyKH, OCMBICIIEHUE CBSI3H Pa3BUTUS (PUBHKU
C pa3BUTHEM OOIIECTBAa, a TaKXKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TpoOIeMaMu.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku yriayOoa€HHOTO YpOBHS
IpeanojaraerT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTHYECKUX
MIPUJIOKEHUN M3YyYEHHBIX TEOPUH M 3aKOHOB. [Ipn 3TOM paccMarpuBaroTCs Ha YpOBHE
OOIIMX MPEACTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu  peanusyeTcss IOCPEACTBOM  BBEIEHHS  JJIEMEHTOB
COJIep KaHMsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpHIE
CBSA3aHbl C pPa3BUTHEM TEXHUKM W TEXHOJOTUH, a Takxke OoOCyXAeHHs NpodiieM
PaMOHAIBHOTO MTPUPOJIONOIB30BAHMS M SKOJOTUYECKON O€30aCHOCTH.

OcBoeHue coiepx aHusi MPOrpaMMbl MO (U3MKE JOHKHO OBITh IMOCTPOEHO Ha
IOPUHLIUINAX CHUCTEMHO-JESATENIbHOCTHOrO nonaxona. s ¢usuku peanuzanusi 3THX
NPUHIIMIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOIO JKCIEPUMEHTA Kak
MOCTOSTHHO JIUCTBYIOMIEro (akrtopa yaeOHoro mnporecca. [ yriayOaéHHOro ypoBHS —
3TO CHUCTEMA CAaMOCTOSITEIBHOTO YYEHHUYECKOTO OSKCHEPHUMEHTA, BKIHOYAKOLIETO
(bpoHTaNbHBIE YYEHUUECKHE OMBITHI MPU U3YYEHUU HOBOTO MaTepualia, J1abopaTOpHBIE
pabotel u paboTel mpakTukyma. [Ipm 3TOM BO3MOXKHBI JIBa CrHocoOa peav3ariiu
¢bu3nyecKoro NpakTukyma. B mepBom ciiydae npakTUKyM MPOBOAUTCA MO0 B KoHLE 10
u 11 knaccos, 1100 MOCJE MEPBOrO U BTOPOTO MOJYTOJUN B KaXJAOM U3 3TUX KIIACCOB.
Bropoii ciocod — 3To uHTErpaIus padoT MpakTUKyMa B CUCTEMY JIa0OpaTOPHBIX padoT,
KOTOpBIE POBOAATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu atom mox padoramu
MPAKTUKyMa MOHUMAETCSI CaMOCTOSITEJIbHOE HCCIEA0BAaHUE, KOTOPOE IMPOBOAUTCS IO
PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme no ¢usnke cucremMa YYEHUYECKOTO SKCIEPUMEHTA, JIa0OpaTOPHBIX
paboT W MpakTUKyMa MpEJCTaBlICHA €IUHBIM MepeuHeM. BriOop TeMaTuku Ui 3TUX
BUJOB  YUYEHHYECKUX  MPAKTUUYECKHX  pabOT  OCYIIECTBISETCS  YYaCTHHUKAMU
00pa30BaTeIbLHOTO MPOIEcca UCXOAsl U3 OCOOCHHOCTEN MOYPOYHOTO IMJIAHUPOBAHUS U



ocHameHus kabunera ¢pusuku. [Ipu sTomM obecrnieunBaeTcs OBIaACHUE 00YUYAIOIIUMUCS
YMEHHUSIMH TIPOBOJUTH MPSIMBbIE M KOCBEHHBIE U3MEPEHUSI, UCCIIEIOBAHMS 3aBUCUMOCTEN
(bU3MYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPE/TI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHUe yIeNsieTCsl PEeIICHUI0 paCUETHBIX U Ka4eCTBEHHBIX 3a1a4. [1pu
ATOM JIJIs pacYETHBIX 3aJ1ay MIPUOPUTETOM SIBIISIIOTCS 3a/layul C IBHO 33JaHHOW U HESIBHO
3aJJaHHOW (PU3UYECKOW MOJIENbI0, TO3BOJSIONIUE MPUMEHITh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiesa Kypca, TaK U HHTETpUPYs IPUMEHEHHE 3HAHUM
U3 pasHbIX pasnenoB. s kauecTBEHHBIX 3aJlay MPUOPUTETOM SIBIISIOTCS 3aJaHusl Ha
O0OBsICHEHUE/TIpE/ICKa3aHue TPOTEKaHUsI (PU3UYECKUX SIBICHUA W TPOLIECCOB B
OKpYXarlomel >Ku3HU, TpeOyromue BbIOOpa (U3MYECKOW MOAETU IS CUTYyaluH
PAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpeboBanusimu OI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecnieyeHn0 y4eOHOro mporecca Kypc (QU3MKU yriayOlEHHOrO YpOBHS Ha YPOBHE
cpenHero oo6mero oOpa3oBaHMsl JOJDKEH U3y4aTbCsd B YCJIOBHMSIX IPEIMETHOIO
kabuHeta. B kaOunere UBUMKM JODKHO OBITH HE0OXO0auMOE J1abopaTopHOE
00OpyIOBaHUE IJI BBIMIOJIHEHUS! YKA3aHHBIX B MporpaMMe Mo (M3HMKEe yUYEHUYECKHX
OIBITOB, JAOOPATOPHBIX PadOT U paboOT MpaKTUKyMa, a TakkKe JAEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMoHCcTpalMoHHOE 000pyAOBaHNUE (POPMUPYETCA B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEYMBAECT TIOCTAHOBKY IIEPEUYHUCICHHBIX B
nporpaMMe Mo (U3MKE KIIOUEBBIX JIEMOHCTpAIM MAJisi WCCIECTOBAaHHS H3ydaeMbIX
SIBJICHUH U MPOLIECCOB, SMIUPUUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe 00OpydOBaHHME MJIS YUYEHMUECKHUX MPAKTUYECKUX  PpadoT
dbopMupyeTcsi B BUJe TEMAaTUIECKIX KOMIUIEKTOB M 00ECIIEYNBACTCSA B pacuére OJHOTO
KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTHYeCKHe KOMIUIEKTHI J1abopaTOPHOTO
0o0Opy/lOBaHUSI JIOJDKHBI  OBITH TOCTPOEHBI HAa KOMIUJIEKCHOM  HCIIOJIb30BAHUU
aHaJIOTOBBIX U LU(POBBIX MPUOOPOB, @ TAKIKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BUJIe LU(PPOBBIX JabopaTopuil.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

dbopMUpOBaHHE MHTEpeca M CTPEMIJICHHUS OOYYAIOIIUXCS K HAYYHOMY H3YyUEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAaydHOM METOJA€ TNO3HaHWs U (QOPMUpPOBaHUE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa H3yYEHUS OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHUEe YMEHUW OOBSICHATH SIBICHUS C WCIOJIB30BAHHEM (U3HUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTaBICHUN O poid (QU3MKK 1 Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUN O BO3MOXKHBIX cepax Oymyiiel mpodeccruoHanIbHON
JeSITEIbHOCTH, CBSI3aHHBIX C (PU3UKOI, MOATOTOBKA K JaJbHEHIIEMY O0YYEHHIO B 3TOM
HaIpaBJICHUMU.



JlocTikeHne 3TUX 1ejedl 00ecreunBaeTcs peIIeHueM CIEAYIOIMMX 3a7ad B
mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero 0Opa30BaHuUs:

npUOOpeTEeHNEe CHUCTeMBl 3HaHWKW 00 O0mMX (U3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TCOPHIX, BKIIOYAs MEXAaHHWKY, MOJCKYJISPHYI0 (HU3HKY, SJICKTPOIUHAMHUKY,
KBAaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(U3UKH;

dbopMHpOBaHNE YMEHHHA NPUMEHITh TEOPETUUYECKHE 3HAHUSA I OOBSICHEHUS
bU3MYECKUX SBJICHUA B TPUPOAC W I TPUHATHS TPAKTUYCCKUX pEIICHUN B
MIOBCETHEBHOM JKU3HU;

OCBOEHHUE CTIIOCOOOB PEIIEHHUSI PA3TMUYHBIX 337a4 C SBHO 3alaHHOW (PU3NIECKOU
MOJIEJIbIO, 3a/1a4, IOIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3/JaHie (PU3NIECKON MOJIETH,
aJICKBaTHOM yCIIOBUSM 3a/1a4d, B TOM YHCIIE 3a]1a4 HH)KCHEPHOTO XapaKTepa,

MOHNUMaHue (HU3UICCKUX OCHOB W TIPHUHITUIIOB JCUCTBUSA TEXHHUUECKHX YCTPOHCTB
U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEILHOTO IUIAHUPOBAaHUSI MW MPOBEICHUS
(bU3NYECKUX AKCIIEPUMEHTOB, aHAJIM3a W WHTEPHpETalnu WH()OpMAIUH, OMpPEaeICHUS
JIOCTOBEPHOCTH TOJYYCHHOTO Pe3yibTarTa;

CO3JaHME YCIOBUW [UJII Pa3BUTHS yMEHUH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeccHoHaIbHON esATEeIbHOCTH, CBA3aHHOU C
(bU3UKOIA.

B cooterctBum ¢ TpeboBanuamMu ®I'OC COO yrnyOnéHHbI ypOBEHb U3YUCHUS
yaeOHoro npeaMera «dusnka» Ha ypoBHE cpeaHero o0iero oopa3oBaHus BHIOUpaeTCs
OOYYarOIIMMUCS, TUIAHUPYIOIMIMMH TPOJIODKEHHE 00pa30BaHMs IO CIEIHAIBHOCTSIM
(U3UKO-TEeXHUUYECKOTO MTPOQHIISL.

Ha wusyuyenue ¢uszuku (yriyOn€HHBI ypOBEHb) Ha YPOBHE CpEIHEro OOIIero
obOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B Henento), B 11
kiacce — 170 gacoB (5 9acoB B HEJEIIO).

[lpennaraempiii B mporpaMme TI0 (QU3MKE TIEPEUCHb JTA0OOPATOPHBIX M
MPAKTUYCCKUX padOT SABIACTCS PEKOMCHIAOBAHHBIM, YYUTENbh JEJacT BBIOOP
NpPOBENCHHUS Ja0OpaTOPHBIX pabOT W  OMNBITOB ¢ YYETOM  HWHIWBHIYyATBHBIX
0COOEHHOCTEH 00yJarommxcsl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsg Hayka o npupojae. HayuHslil MeTo/] MO3HAHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3HYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBJIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPpaHULIbl €ro NpuMeHuMocTu. Pusznueckas
TEOpHUs.

Ponb m Mecto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cwibl TOKAa M HampsDKEHUS B LENM TOCTOSHHOTO TOKa IpHU
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmkeHHe. OTHOCUTETBHOCTh MEXAHHUYECKOTO JIBMXKCHHS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKUHUH HAa OCH CUCTEMbI KOOpJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATIBbHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBosmHenHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJOoBas M JIMHEWHasi ckopocTh. Ilepuon u dactora oOparieHusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JNBWKEHUE CHapsAO0B, LEMNHbIE, IIeCTepEHYAThIE M PEMEHHBIE MepeaadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JBH>KCHUSL.

Croco0bI ucclie10BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MpU NPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue nABWXKEHHMS Tena, OpOIIEHHOro Topu3oHTaibHO. [IpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW [0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojia oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



[lepBbiii 3ak0oH Hprotona. MuHepumanpHbie cuctemsl oTcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHIumn cynepno3unmm Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoi MmUpOTHl. J[BHXKEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHME  PABHOJACHCTBYIOLIECH  MOPWIOKEHHBIX K TeIy CAI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIIBHOU CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenre paBHOACUCTBYIONIEH CUJI TIPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHUCHUMOCTH BpPEMEHHU JIBHKEHHS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMOcCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYMBOE, OE3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
Mpe/ICTaBIeHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukHu. Teopema 00 HW3MEHEHUU
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHIMaIbHBIE W HENOTCHUMAJIBbHbIE CHWIBL. lloTeHnManpHas >HeEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s MACaNbHON JKHIKOCTH Kak CIIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TEJIA 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYyJsipHO-KuHeTndeckol Tteopun (MKT), wux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBWKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUI] BellecTBa. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE STHX



Mozaeneil. Macca u  pasmepbl Mosekyd (atomoB). KomuuecTBO BermiecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopens uaealbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULIbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccs B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHYKEHUS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHnEe HaHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUAKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnronenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyenue H30TEpMUYECKOrO mponecca (PEeKOMEHJOBAHO MCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbt.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCJIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE N BHYTpeHHHE IapaMmeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano TepmonuHamukd. (CaMONpPOU3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuaeanpHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue A1 BHYTPEHHEH YHEPIruy OJTHOATOMHOTO HJI€AIBHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-nuarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKOM  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHHMe Maiiepa. YnaenpHas TEIUIOTa CrOpPaHHUs
ToruBa. Pacuér konuuecTBa TEMIOTHI Mpu Temonepenade. Ilonarue o0
aanabaTHOM Tpoliecce.

IlepBbiii  3ak0OH TEpMOAMHAMUKHU. BHyTpenHsist sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpE3
33JlaHHOE PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI MPOXOJIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOLIECCOB.

[TpuHume! gerctBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOPATOPHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Hemoncmpauyuu.

W3meHeHne TemnepaTypsl IPH aInadaTUYECKOM PaCIIMPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0ObI M3MEHEHUST BHYTPEHHEN YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTyphbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3anusa. YJIeJbHAas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO pacCIIUpPEHuUst T (Ha KAaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEepTrun B Pa3oBbIX MEPEX0OIaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. JlapineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasle siBneHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopnsie padomuol, nPpAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa NoBEpXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOueiid  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJst. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IONA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHuMan 3neKTpocTaTUYECKOro NoJist. CBA3b HANPSKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro 1Mo o0bémy miapa. [losie paBHOMEpHO 3apsiKEHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B BJIEKTPOCTATUYECKOM roJe. JlusnexTpuyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHIEHCATOpa YepE3 PEUCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTeKkaHusi TOKa B LIENH, COJEPKAIIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe uzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHHMYECKOTO 3J€MEHTa OT BPEMEHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpuyecKkuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass npUMeCcHas IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajnes I AIEKTPOIHN3a.

OnekTpudeckuidi TOK B Tra3ax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: Tra3opas3psiaHble
JaMIIbl, 3JIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAJJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHWE, Hay4yHbId (DaKT, rumotesa, (u3MyecKas BeIUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: Mexannueckoe JBIKEHUE B KUBOW mpupoze, nupdysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAIIUS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTbleé KOHCTPYKIIUK), UCTIOIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B Bemectse. @eppOMarHeTUKy, napa- 1 AMaMarHEeTUKH.



TexHuueckue YCTpOfICTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMMPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMU TOJIS ITTMHHOTO MPSIMOTO TPOBOHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI TOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SlBneHue DNEKTPOMAarHUTHOW MWHAYKIMU. IIOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC wmHAyKUMH B TPOBOJHUKE, ABMIXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B I1I€NMM TOCTOSIHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpauyuu.

HaOnronenue siBneHust 3eKTPOMarHuTHOM MHAYKIUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna u ¢asza konebanuil. CBsI3b aMIUITUTYIbI KOJEOAHUN HMCXOMHOU
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanne 3aTyxaromux KoiaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanue koyneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSHOIO M MPY>KUHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTYXaIOMINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KoJsiebatenpHOM KoHType. Popmyna Tomcona. CBs3b aMIUIMTYAbI
3apsja KOHAEHCaTopa C aMIUIMTYJOM CHIIbI TOKA B KOJ1e0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IUMYHOM (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIIEKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, JTUHUU AJIEKTPOINEepeaay.

Hemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpu mnocienoBaTeNIbHOM COENMHEHWU PE3UCTOPA, KATYLIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIMI ACHCTBUS TpaHCchopMaTopa.



Moenb TUHUY JJIEKTPOIIepEIavH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKyMm.

Nzyuenue tparncopmaropa.

HccnenoBanre mepeMeHHOr0 TOKa 4Yepe3 MOCHeOBATEeIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYIIKy U PE3UCTOP.

Habmroienue 3meKTpoOMarHiTHOTO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIGPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunbie u
POJIOJIbHBIE BOJNHBL. [lepuos, CKOpOCTh pachpoCTpaHEHUsT W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaXKCHHE, MPEIOMJICHUE, WHTEePhEpPEHIUSI |
nupakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbI.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBHSI MU3ITyUEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHHe 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIECH CPe/Ibl.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIBTPa3BYKOBask JUATHOCTHKA B TEXHUKE M MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTb JUTMHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

Hab6nroneHue oTpakeHUs M TIPEJTOMIICHHSI MEXaHUYECKHUX BOJTH.

Hab6nronenue uaTepdepeHnnn n qudpakiiui MEXaHHIECKUX BOJTH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMeHEHHUE.

HabGnrogeHue cBsI3W TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanwe  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
peoMIICHUE, MONSIpU3alus, AMPPaKIys, UHTEpPEepeHIus.

Oo6napyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUEHUHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[TonmHOE BHYTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON cepuueckoi JIMH3bI OT €€ T€OMETPUM U OTHOCHUTEIHHOTO
MOKa3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl Ki1acCMYeCKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: OYKH, JYIIa,
NEPUCKOII, (oToammapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpPOCBETICHUE
OTITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue nperoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKY.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEpPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  OPUMEHMMOCTM  KJIacCMYeckorm  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. ['mnore3a [1manka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

doTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoi [1manka Ha ocHOBE HccieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOoeHUs atoma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MpHU MEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0pOa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME pAaTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonsl perucTpalvy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTaIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue TpekoB 4acTHll (110 TOTOBBIM QoTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]l TJIABHOW MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Paz0beranue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCIHOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYeCKUX BEJIWYWH, MPOBEPKA MNPEIJIOKEHHBIX THNOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHHYECKUH  HKCICPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



OO0o0uIeHNe U cucTeMaTU3alus COJIep KaHUs pa3leloB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOprur B POPMUPOBAHUU MPEACTABICHUM
0 (pusmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, Hay4YHbId (AKT, rumoresa, (U3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeIbHBIC
JNBIKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TIPU MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IMIOCTOSHHBIX MArHHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTop MEepeMEeHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAs OaTtapes, CIyTHUKOBBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YyOEKJICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKTAHCKOM  TO3ULMH  OOYYaloOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, y4yacTBOBaTb B CaMOYIpPaBIEHWH B  00pa30oBaTEIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOM WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B IOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAs OCTETHUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEpEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHPHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP Oyaymiel mpodeccuu U peann30BhIBaTH COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TIPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs] (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JESATENbHOCTh UHAWBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LEIU IEATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHAPOBATh M BBIMOJHATH Pa0OTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciienoBarejabcKye 1eHCTBUSA.

BJIa/I€Th HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJaJeTh  HaBBIKAMU  Y4€OHO-MCCIIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3aaad  (PU3HYECKOro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMYHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJSITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3WpOBATh 3ajauy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIIeHNUS;

aHaAJIM3UpPOBaTh IIOJYYEHHbIE B XOJ€ pEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO (U3NKE B TMPAKTHYECKYIO 00JacTh
KHU3HEICSITSIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33a4H, TOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYUIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIpeTalni0 MHPOPMAIUU Pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, PECypcocOepeKeHusl, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KAHUS B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHHs WHGOpPMALWMKU M IIEJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKHM U BO BHEYPOUHOUH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aThb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBATh U
KOOPAMHHUPOBATh JCHCTBUS MO €€ JOCTHKCHHMIO: COCTABJIATH IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OIIEHWBATh HJAECU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ yYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAHULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUM, BHOCUTh KOPPEKTHUBBI B AEATECIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcuu s OICHKM CHUTyallud, BBhIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MIPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX IIPU aHAIM3E PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAILHOC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJBMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
paspenaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xonny oOyuenuss B 10 knacce mpenMeTHble pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:



NOHMMATh POJb (PU3UKK B  IKOHOMHUYECKOW, TEXHOJIOTMYECKO,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3MYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHUY TIPEJICTABICHHI O PU3NIECKON KapTUHE MHPA;

pasznuyarh YCJIOBHMS INPUMEHMMOCTH MoAeNed (QU3MYECKUX Tel W
IPOLECCOB (SBJICHUI): HHEpLUMaJbHAas CHCTEMa OTCYETA, aOCOIIOTHO
TBEPAOE TEJIO, MaTEpHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBHKEHUE,
CBOOO/IHOE mMajicHue, aOCONIOTHO yhpyras naedopmariusi, aOCOITIOTHO
yIpyroe u adCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) Tejla, UIealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH HCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATh MEXAaHMYECKHE IPOLIECChl M  SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOXKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBbHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMelIeHUs,
3akoHbl HprlooTOHa, mpuHIMI  OTHOCUTENbHOCTH [anmwies, 3akoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUSI WMITYJIbCAa U MEXaHUYECKON
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsSI HUMIYyJbca H
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TePMOJMHAMHUKUA (CBA3b JABJEHUS HUJEATbHOIO Tra3a CO CpelHel
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTpPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEepaTypod, ypaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, HCIOJIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIUHU DIEKTPUYECKUX
IIOJIEM, TIPY OTOM YyKa3blBas YCIOBHsS NPUMEHMMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuiia Kupxroda, 3akonsl dapanes 11 31eKTpoIn3a);

ONMKCHIBATh (PU3NYECKUE TPOLIECCHl M SIBICHUS, HCIOJIb3YyS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
SHEpPrusi, MEXaHUYecKas dHeprus, paboTa CUbl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CUJIa YIPYTOCTH, CHJIa TPEHWs, MOIIHOCT,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
SHEpPrusi WUACAIBLHOTO OJHOATOMHOrO rasa, paboTa HAEaJbHOro rasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmmioBOro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD JIEKTPUYECKOIO TOJIA,
HaIPsOKEHHOCTh TOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAT 3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTh  MOTEHLUHAJOB, JJEKTPOJBIKYIIAs  CHJla, CHJIa  TOKa,
HalpspKeHWE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COINPOTUBIICHUE YYaCTKAa LEMH C MOCIECI0BATEIbHBIM M
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBJICHUIA:
MEXaHHYECKOE JIBUKEHWE, TEIUIOBOE JIBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIUIONEepENaut, IEKTPU3aLUs TeJl, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOTO MTPOBOAHUKA,

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
APYroM C  HCIOJIB30BAaHMEM  IPSAMBIX  HU3MEPEHHM, NIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BHUAEC TIpapuKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IOJIy4YEHHBIE PE3yJbTaThl U JEJIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II0/1aTh MpaBuiia OE30MAaCHOTO TPYyia MPH MPOBEIECHUU UCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MaTEMaTHUYECKUX METOJIOB
penieHus 3a1ad, MPpOBOJANUTh PACUEThl HA OCHOBAHUHM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00111eCTBa;



NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISITH OpraHU3allMOHHbIE U N03HaBaTeJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAlIMOHATIBHO PacHpeaesiTh ACSITEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIS.

K xonmy oOyuenusi B 11 knacce mnpenMeTHBbIE Pe3yibTaThbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAy4HOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (pu3udeckoil Teopuu —
AIIEKTPOIMHAMUKH, CHCIHATBbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
psiy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TMPUMEHHMOCTA MOJele (U3ndeckux Ten U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHWYECKUE KOoJeOaHUs, MAaTeMaTHIECKUI MasTHUK,
UJCTbHBIA TIPY>KUHHBIA MASTHUK, TAPMOHUYECKUE BOJIHBI, WJICATHHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKasl TUH3a, MOJIEJIeil aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SABJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE J3JEKTPUYECKOM WENU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHWHINTEHHaA  JUIs
doToapdexra, mnepBbld U BTOpOM TocTydarsl bopa, nOpUHIMN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaAIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JEKTPOCTATHYECKOTO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHMTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA UMIMYJbC, TOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASI MHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHITs
BOJH, Judpakuus, JIUCIEPCHUs, T[OJHOE BHYTPEHHEE OTpakeHHe,
dbortoanextpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHITUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO MOJIsI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHalu3a ©W  OOBsACHEHUS (U3UYECKUX MPOIIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX TeJ, SBOJIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKMX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOW  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAJIbHBIA METOJlI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI 10 MPOBEPKE MPEIIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE Pe3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MpPEJI0KEHHON
TUIIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNd, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOpU
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajlaud, TpeOyrollue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJICHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE STBICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKUMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHIKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 Ppa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAlMIO U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

HPOSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U y4E€OHO-UCCIEI0BATENCKUX padoT;

paboTarh B TpyNIlE C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalHsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXIOTrO W3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayliel npohecCuOHaIbHON AESITeTbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.edso0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso0.ru/39859ef1
Htoro mo pazneny 5



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmorexa [JOK
' PHYCKYIAp Y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859ef1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso0.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne KonuuyectBo yacos Jara
n/n Tema ypoka Bcero KP NP H3y4yeHust
1 ®dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC 1
5 Hayunblif MeTo/1 O3HAHUS ¥ METO/IBI HCCIIEA0BAaHUS (DPU3HUECKUX 1

SIBJICHU
3 DKCIEpUMEHT U TEOPHs B TIPOIECCE MO3HAHUS TIPUPO/IBI. 1

HaGmroienre u 3KCepuMeHT B (PU3HKE
4 Crnioco0s1 n3mMepeHus GU3NIECKUX BEIMYUH 1
5 AOCOTIOTHAS M OTHOCUTENIbHAS TOTPEITHOCTH H3MEPEHUH 1

(U3HYECKUX BEIIMYUH

MonenupoBanue B ¢usuke. Poib u Mmecto Gu3uku B
6 (hopMHUPOBaHUH COBPEMEHHOM HAy4YHOU KapTUHBI MUpPa, B 1

MIPAKTUYECKON EATEIbHOCTH JIIOIEH

Mexannueckoe nBrxkenue. Cucrema orcyera. OTHOCUTEIBHOCTD
MeXaHU4ecKoro JBuxeHus. [Ipsmas u oOpaTHas 3a1auu MEXaHUKU
Pannyc-BekTop MaTepHalbHON TOYKH, €70 IIPOEKIIMU Ha OCH

8 koopauHat. Tpaekropus. [lepememenue. Ckopocts. VX npoekuun 1
Ha OCH KOOpJAUHAT

PaBHOMepHOE npsMonuHeliHoe nBuxkeHue. ['padpuueckoe onucanue

| PaBHOMEPHOTO MPSMOJIIMHENHOTO IBUKEHUS 1

10 CrnosxeHue nepeMelieHni U ckopocTell. Pemenne 3anaq 1

11 HepaBHoMepHOe BUKeHME. MTHOBEHHAs1 CKOPOCTh. Y CKOPEHHE. 1
[IpsimonuHETHOE ABUKEHHE C TIOCTOSIHHBIM YCKOPEHUEM

12 I'padnueckoe onucanue NPIMOIUHENHOTO TBUKEHHUS C 1
MIOCTOSIHHBIM YCKOPEHUEM
CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO Ta/IeHHS.

13 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BpEMEHU U UX 1
rpaduxu

14 JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY 1
KpuBonuneiinoe nBuxeHue. [[BrH>keHue 1Mo OKPY>KHOCTH. YTJIOBas U

15 TUHEeWHas ckopocTsk. [lepron u wacrora. L{lenTpocTpeMuTensHOe 1 1
MIOJIHOE YCKOPEHUE

16 Konrtponsnas padora no reme "Kunemaruka" 1 1
[IepBe1if 3ak0oH HproToHa. MHEpLIMabHBIE CUCTEMBI OTCYETA.

17 [Tpunnun otHOcuTenbHOCTH [ anmuies. HemnepuaibHbIe CHCTEMBI 1
oTcuéra

18 Cuna. PaBHOelicTBYIOmAs cuia. Bropoit 3akoH HetoTona. Macca

19 B3anmopencraue ten. Tperuit 3axkon HeroToHa

20 [Tpuniun cynepno3uiuu cui. Pemienue 3a1ad Ha IpUMEHEHUE 1

3axkoHOB Hprotona




3aKkoH BCCMUPHOI'O TATOTCHUA. DKBHUBaJEHTHOCTD FpaBHTaHHOHHOﬁ

21 Y UHEPTHOM Macchl

22 Cwuia TSOKECTH U yCKOPEHHE CBOOOIHOTO A ICHUS

93 JIBroxkeHre HeOEeCHBIX TeN U MX MCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHU4YecKasi ckopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuna tpenus. [Ipupona v Bunbl cui TpeHus. [[BrxkeHue B
KHUJKOCTHU U raze ¢ y4ETOM CHIIBI COITPOTUBIICHUS CPEIb

26 Hasnenue. I'mapocraruueckoe nasienue. Cuina Apxumena

97 AbcomtotHO TBepaoe Teno. [locTynaTensHoe u BpamareabHOe
JBUKEHHE TBEPAOTO Tella

28 MomMeHT Cuiibl OTHOCUTENBLHO OcH BpaieHus. [1nedo cumb

29 CrnosxeHue cull, MPUIOKEHHBIX K TBepAoMy Teny. LleHTp TsxecTu
Tena. Y CIoBUS paBHOBECHSI TBEPAOIO Tena. Buasl paBHOBECHS

30 Pewenue 3amau

31 KonTponbnas padora no teme "Ilunamuka. Ctatuka TBEpAOIro
Tena"
Nmnynbc MaTepuanbHONW TOYKH, CUCTEMbI MAaTEPUAIBHBIX TOUEK.

32 LlenTp Macc cucTeMbl MaTepUaIbHBIX TOUEK. TeopeMa O ABUKEHUH
LIEHTpa Macc

33 NmMnynbe cuiibl 1 M13BMEHEHUE UMITYJIbCa Teja. 3aKOH COXPAHEHUS
HMITyJbca. PeakTuBHOE IBH)KEHHE

34 MowmeHT umIysbca MarepruanbHoi Touku. [Ipencrasinenue o
COXPaHEHWH MOMEHTAa UMITYJIbCa B LIEHTPAJIbHBIX MOJIAX

35 Pemenue 3amau

36 PaGora cuibl Ha MaJOM U Ha KOHEYHOM IEpEMEIIECHUN.
I'padpuueckoe npescTaBiaeHne padoThl CHIIbL. MOIIHOCTD CHIIBI

37 Kunernueckas sneprus. Teopema 00 U3MEHEHUN KUHETHYECKOM
SHEPTUU MaTepHAIbHON TOUKHU

38 [ToTenumanpHble 1 HEMOTEHUUANIbHBIE CHIIbL. [loTeHInanbHas
sHeprus. Bropas kocMuueckas CKOpOCTh
Tpetbs kocmuueckast ckopocTb. CBsi3b pabOTHI HEMOTEHIIMAIBHBIX

39 CHJI C U3BMEHEHUEM MEXAHNYECKOW YHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHHUS MEXaHUUYECKOHN SHEPTUN

40 Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHeHUE bepHynm st
HaeaTbHOH KUIKOCTH

41 KonrtponbHas pabora o Teme "3akoHbI COXpaHEHUs B MeXaHUKe"
PazBuTue npeacraBieHuii o npupoie TemioTel. OCHOBHbBIE

42
nonoxxenus MKT. Jluddysus. bpoyHoBckoe nBukeHne

43 Ctpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEJ. XapaKTep
JBUKEHUS U B3aMOJICHCTBHS YaCTHI] BEILIECTBA

44 Macca u pa3zmepsl MoJiekya (aromoB). KonnuecTBo BemecTsa.

[TocTostHHast ABoraapo




45 Temneparypa. TermnoBoe pasHoBecue. [lkana Lenscus 1

46 Pemenue 3amau 1

47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI 1

48 VYpasuenue MenneneeBa-Knanelipona. Pemenne 3agau 1

49 AOcomoTHas Temnepatypa. 3akoH JaapToHa 1

50 N3omporieccsl B ueabHOM raze ¢ HOCTOSIHHBIM KOJIHYECTBOM 1
BelIeCTBa

51 I'padmueckoe mpencraBieHe U30MPOLIECCOB: U30TEPMa, U30X0Pa, 1
n3obapa

52 OcnoBHoe ypasaenue MKT

53 Pewenue 3amau
CBs13b a0CONIOTHON TEMIEpaTypbl TEPMOAMHAMUYECKON CUCTEMBI

54 CO CpeJHeN KMHETHYECKOU SHEPTHEH MOCTyNaTeIbHOTO TETIOBOTO 1
JIBMOKCHUS €€ 4aCTUIl

95 O06o06mIeHne u cucreMatusanus 3Hanui o teme "OcHoBsl MKT"

56 KonTponbnas pabota o teme "OcHoBsl MKT"
TepmoauHaMuueckasi cuctTemMa. 3ajanie BHEIHUX ycioBuid st T /1

57 cucreMbl. BHeninue u BHyTpeHHue napamerpsl. [lapamerpst T/{ 1
CUCTEMBI KaK CpeJIHAC 3HAYCHUS BEIIMYMH, ONTUCHIBAIONINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE

58 HyneBoe nauano TepmoannamMuku. CaMONpoOn3BOIbHAS peaKcalus 1
TJI cuctemsl K TEMJIOBOMY PABHOBECHIO

59 Monenb ueanbHOro ra3a B TepMOJIMHAMUKE. Y CIIOBUS 1
MPUMEHUMOCTH 3TOI MOJenu

60 VYpaBHenne MeHneneeBa-Kianelipona v BeIpaXeHue 1JIs 1
BHYTpPEHHEH dHEPTHH

61 Bripaxkenue nms BHyTpeHHEH SHEPTUU OJJHOATOMHOTO UIEAIbHOTO 1
raza. KBasucratuieckue u HeCTaTHUECKHAE TIPOIECCHI

62 DnemeHTapHas paboTa B TepMOAMHAMUKE. Borarcienue paboThl 1Mo 1
rpaduky mporecca Ha pV-nuarpamMmme

63 Tennonepenayda kak croco0 n3MeHeHus: BHyTpeHHel sHepruun T /1 1
CUCTEeMBI 0e3 coBepIlIeHUsI pabOThI

64 KonBekuusi, TemaonpoBOAHOCTb, U3ITYy4CHUE 1

65 KommuectBo Tenmnotsl. TemmoéMKOCTh Tena. Y aenbHas 1 MOJIsIpHast 1
TETJIOEMKOCTH BEIIeCTBa. Y IeTbHAs TEIUIOTa CTOPaHHsI TOTUIUBA

66 Pacuér xonmmuecTBa TEIUIOTHI PH TEIUIOTIepeIade 1

67 [Tonstre 06 aqnabarHom npouecce. [lepBolil 3aKoH 1
TEPMOIMHAMUKHU

68 KomnnuecTBo TemioTel 1 paboTa Kak Mepbl U3MEHEHHsI BHYTPEHHEN 1
sHepruu T/] cuctemsl

69 BTopoii 3aKOH TepMOJAMHAMUKY ISl PABHOBECHBIX U HEPABHO- 1

BECHBIX IporieccoB. HeoOpaTnMocTh MPUPOIHBIX MPOILIECCOB




70

[Ipunuune! aeiictBus Ternossix MammuH. KIT

71 MakcumansHoe 3HadeHue KIT/I. [ukn Kapuo

72 Pemrenue 3amau

73 DKOJOTHYECKHE aCIEeKThI UCIIOIb30BaHMS TEIIJIOBBIX JIBUTATEICH.
TennoBoe 3arpsi3HeHUE OKPY>KAIOLIEH cpebl

74 Pemenue 3anau

75 O06o0menre u cucTeMaTu3alys 3HaHui 1Mo Teme "TepMoarHaMuUKa.
TeroBble MaMHbI"

76 Kontponbnas padota o teme "TepmoauHamuka. TermoBsie
MaluuHb!"

77 [TapoobpazoBanue u KoHAeHCaNus. VcnapeHne u KuTtieHue.
VY nenpHas TEmiaoTa Mapooodpa3zoBaHus
Hacrimennsie u HeHachIIeHHbIE Tapbl. KauyecTBeHHAas 3aBUCUMOCTD

78 IJIOTHOCTHU U JaBJICHUS HACBIIIEHHOTO Mapa OT TeMIIepaTyphl, UX
HE3aBUCHUMOCTh OT 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTD
TEeMIIepaTypbl KUTICHUS OT JABJICHUS B KUJKOCTH

79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEJIbHAS BIIaXKHOCTh

80 Pemenue 3amau

81 Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIHS
CBOWCTB KPHUCTAJJIOB

82 [1naBnenue u kpucramumzanus. Y aenbHas TEIIOTa IUIaBICHUS.
Cybnumarus

83 Hedbopmaru TBEpAOTO Tena. Pactsxenue u cxarue. CaBur.
Monyns FOnra. [penen ynpyrux nedopmaruit

84 TennoBoe paciMpeHue KUIKOCTeN U TBEPABIX Tell. AHTAPMOHU3M
TEIUIOBBIX KOJieOaHU YacTHIl BEIIeCTBA

85 ITpeoOpa3oBanue sHepruu B (ha30BBIX MEpexoiax

86 YpaBHEHHE TEIIOBOTO OaaHca

87 Pemenue 3amau

88 [ToBepxHOcTHOE HaTskeHue. KannsipHasle siBiieHus. [{aBnenue
MOJT UCKPUBJIEHHOW MOBEPXHOCTHIO KUIAKOCTH. Popmyna Jlamnaca

89 O06o0muieHne U cucTeMaTu3alys 3HaHui 1o TeMe "ArperaTHbie
cocrosius BenecTBa. Ma3zoBbie nepexoan”

90 KonTponbHas pabota no Teme "ArperatHble COCTOSIHUSI BEILIECTBA.
®da3zoBble nIepexoab"
DIIeKTpU3alus TeJl U €€ MPOSBICHUS. DIIEKTPUUECKUH 3apsia. [IBa

91 BUJIA DJIEKTPUYECKUX 3apsiioB. [[poBOAHUKY, TUIIEKTPUKU U
MOJIYTIPOBOTHUKH

92 DneMeHTapHbIN AEKTPUIECKUH 3apsil. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

93 Bsaumopeiictsue 3apsoB. Toueunsie 3apsabl. 3akoH Kynona

94 Pemenue 3amau




95 OnexTpuueckoe nojie. Ero aelictBrue Ha 3JE€KTPUUECKUE 3apsaabl 1
HamnpspxénnocTs anexTpudeckoro nodist. [IpoOHebrit 3apsia. JIluaun

96 HaIpsHKEHHOCTH JIeKTpUUYecKoro mojis. OqHOpoaHOe 1
AIEKTPUYECKOE T10JIE

97 [ToTeHIIMaNBHOCTH IEKTPOCTATHUECKOTO NoJsl. PasHOCTD 1
MOTCHIIMAJIOB U HAIPSDKEHHE

08 [TorennmanpHast SHEPTrUA 3apsizia B 3JIEKTPOCTATHUECKOM TOJIE. 1
[ToreHmuan 3J7eKTPOCTATHUECKOTO OIS

99 CBs13p HANIPSHKEHHOCTH MOJISL M Pa3HOCTH MOTEHIINAIOB JUIS 1
AIIEKTPOCTATUIECKOTO TIOJIS

100  IIpuHOHMI CyHEepHO3HUINHU IEKTPUIECKHUX TTOJICH

101  Pemrenwne 3agau

102  Ilone Toueunoro 3apsiaa. Ilore paBHOMEPHO 3apssKEHHON cephl

103 [Tosie paBHOMEPHO 3apsKEHHOro 1o 00bEMY mapa. [lone 1
PaBHOMEPHO 3apsyKEHHOW OECKOHEUHOM MII0CKOCTH

104 [TpoBOAHUKY B AJIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 1
3apsI0B

105  JIudneKTpUKH U TMOIYIPOBOAHUKH B DIIEKTPOCTATUIECKOM I10JIE 1

106 Konpnencarop. DneKTpoEMKOCTh KOHAEHCATOPA. DIIEKTPOEMKOCTh 1
TUTOCKOTO KOHJ/IEHCATOpa

107 IlapamnenbHOe coeTMHEHHE KOHJIEHCATOPOB 1

108 TIlocmenoBarenpHOE COCTUHEHUE KOHICHCATOPOB 1

109  Dueprus 3apspKEHHOTO KOHJIEHCAaTopa 1

110  Pemenue 3amau 1

111 JIBH>KEHHE 3apsHDKEHHON YaCTHIIBI B OTHOPOIHOM 3JIEKTPUUYECKOM 1
nosue

112 Pemenue 3amau 1

113 O06o011eHre 1 cucTeMaTH3aIys 3HaHUH 1o TeMe "DJIeKTpuIecKoe 1
rosne"

114 KoutposbHas paboTa 1o teme "DiekTpuueckoe mnoe" 1

115 Cwuta Toka. ITocTOAHHBIN TOK. Y CIOBHS CYyHIECTBOBAHHUS 1
MTOCTOSTHHOTO 2JIEKTPHUYECKOTO TOKA

116 = Mcrounuku toka. Hanpsoxenue u 3/(C

117 3axon Oma ajis ygacTka 1enu. DIEeKTPUIECKOe COMPOTUBIICHUE

118 3aBHCUMOCTb COIIPOTHUBIICHHSI OTHOPOIHOTO IPOBOJHHUKA OT €r0 1
JUTMHBI ¥ TIJIOIIAIU TTOTIEPEYHOTO CeUEHUS

119  VnenbHOE compoTHBIIEHHE BemiecTBa. Pemenue 3amay 1

120 [TocnenoBarensHOE, MapamieaTbHOE, CMEIIAHHOE COCMHEHHE 1
MIPOBOJHUKOB

121 = Pacuér pa3BeTBNEHHBIX ueKTpHueckux nenei. [lpasuna Kupxroda

122 = Pemrenue 3amau

123 PaGora snekTpudeckoro Toka. 3akoH Jlxoyns —Jlenna




124 = Pemenue 3amau 1
125 MOUIHOCTB 3JEKTPUYECKOTr0 TOKa. TernnoBas MOIIHOCTb, 1
BbIIETIsiEMasi Ha pe3UCTope
126  Pemenue 3ama4u 1
127 BJ1C u BHyTpeHHEE CONMPOTUBIICHNE HCTOYHUKA TOKA 1
128  3akon Oma /1 MOTHOU (3aMKHYTOM) 3JIEKTPHUUECKOM LenH 1
129 @ Pemrenue 3amau 1
130  MOIHOCTE UCTOYHHUKA TOKA 1
131  KopoTkoe 3aMbIKaHHE 1
132  KonpaeHcaTop B LIeTIH MOCTOSIHHOTO TOKa 1
133  Pemenwue 3amau 1
134  Pemenue 3ama4 no teMe "[10CTOSHHBIN AIEKTPUIYESCKUI TOK" 1
135  Pemenue 3ama4 mo teme "[10CTOSTHHBIN IEKTPHUECKUI TOK" 1
136  Pemenwue 3ama4 no teme "I10CTOSHHBIN 3JEKTPUISCKUN TOK" 1
137 O06o061IeHre U cucreMaTu3anus 3HaHui 1o Teme "TlocTosTHHBII 1
AIEKTPUUYECKUN TOK"
138  KonTpoabsHas pabora 1o reme "[1oCTOSIHHBIN 3JeKTPUIECKUNA TOK" 1
139 DNeKTpUYECcKast MPOBOAMMOCTE PA3IMIHBIX BEIIECTB. 1
DNeKTpUUeCKUl TOK B MeTasuiax. CBepXIpOBOAMMOCTh
140 DNEKTPUUECKUN TOK B pACTBOPAX M paciuiaBax JICKTPOIHTOB. 1
3axonbl Qapazest ISl 3JIEKTPOIN3a
141  Dnextpuueckuii Tok B razax. [lnazma 1
142 = DnexTpuyecKHil TOK B BaKyyMe. BakyymHbIe TpHOOPHI 1
143 = DnexTpuueckuil TOK B MOIYIIPOBOAHUKAX 1
144  TlonynpoBOJHUKOBBIE IPUOOPHI 1
Ouzndeckuil mpakTukyM 1o teme "Vi3mepeHue cuiibl TOKa U
HAIPSDKEHUS B IIEMTU TIOCTOSTHHOTO TOKA IPH TIOMOIIN aHAJIOTOBBIX U
145 uudpoBbIX U3MEPUTENBHBIX PUOOPOB" MK "3HAKOMCTBO C 1
nudposoit maboparopueit o gusuke. [Ipumepsr n3mMepeHus
(U3HYECKUX BEIIMYUH MPU TIOMOIIHA KOMIBIOTEPHBIX JTATIYHKOB"
146 duznyeckuil mpakTukyMm o teme "M3ydeHre HepaBHOMEPHOTO 1
JIBH)KEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHOM CKOpOCTH"
duzndeckuii mpakTukym 1o teme "M3mMepeHue yCKopeHusl mpu
147 MPSIMOJIUHEIHOM PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM 1
mockocTu" unu "MccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHU
MIPU PABHOYCKOPEHHOM JIBHKEHUU"
®u3nueckuil NpakTUKyM 1o Teme "M3mepeHne yCKopeHus
148  cBoGoaHoro nagenus" uian "V3ydeHue ABMKEHHS Tela, 1
OpOIIIEHHOTO TOPU30HTAIEHO"
DuU3NYECKU MPaKTUKYM 110 TeMe "M3ydueHue qBrKeHus Tesia 1o
149  OKpPYXHOCTH C MOCTOSTHHOM IO MOJTYJTI0O CKOPOCTBIO" MITH 1

"HccnenoBaHue 3aBUCUMOCTH MepHOAa 00paleHnss KOHHYECKOTO




MasiTHUKA OT €ro napamerpos"”

150

151

152

153

154

155

156

157

®u3nYecKuil MpakTUKyM 1o Teme "M3MepeHne paBHOICUCTBYIOIIEH
CHWJIBI TIPU ABMXKEHUHU OpycKa 10 HaKJIOHHOM III0CKOCTH" WU
"[IpoBepka rumoTe3bl 0 HE3aBUCUMOCTH BPEMEHH JIBUXKEHUS OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €ro Macchl”

®dusnyeckuil mpakTUKyM 1o Teme "HccienoBanue 3aBUCUMOCTH CHJT
YIOPYTrOCTH, BO3HUKAIOIINX B MPYKHHE U PE3MHOBOM 00pa3Ile, OT UX
nedopmarun” uin "M3ydeHne NBMKCHHUS CUCTEMBI TEJl, CBA3aHHBIX

HUTBIO, IEPEKUHYTOHN Yepe3 JIErkuit 010K"

dusndeckuil mpakTukym 1o teme "M3mepenue kodddunmenrta
TPEHHUS 110 BEIMYMHE YTIIOBOr0 K03 PUIlreHTa 3aBUCUMOCTH
Frp(N)" mnu "UccnenoBanue ABMKeHUs OpycKa MO HAKJIOHHON
IJIOCKOCTH C MEPEMEHHBIM KO3 PUIIUEHTOM TpeHUs'" UIu
"N3yueHue NBUKEHHUS Ipy3a Ha Baly ¢ TpeHUEM"

®uznueckuil NpakTUKyM o reme "HcecnegoBanue ycnoBui
paBHOBeCHsI TBEPAOTO TEJa, UMEIOUIET0 OCh BpallleHus" Uiu
"KoHcTpynpoBaHue KpOHIITEHHOB U Pacu€T CUJI YIIPYrOCTH" UIn
"N3y4yeHne yCTOWYMBOCTH TBEPIOTO TeJa, UMEIOIIEro IUIOMIA b
onops!"

®dusnueckuil npakTUKyM 1o Teme "Vi3MepeHne uMIyinsca Tena no
TOpMO3HOMY IyTH" WK "MI3MepeHne Cuilbl TSIru, CKOPOCTH MOJETN
3JIEKTPOMOOMIIS U MOIIIHOCTHU CHJIbl TATU" nin "CpaBHeHHe
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM CHJIBI" WM
"UccnenoBanue coXxpaHeHUs UMITYJIbCA TIPU YIIPYTOM
B3auMoecTBUU" win "M3MepeHne KHHETHYECKON YHEPTUH Tea
10 TOPMO3HOMY ITyTH"

dusnyeckuil NpakTUKyM 1o teme "M3ydeHne n30TepMUUECKOTO
nporiecca (PeKOMEHA0BaHO UCIOIb30BaHUE U(POBOI
naboparopun)" win "M3ydeHue n30XopHOTO Ipoliecca’ win
"N3yuenue nzobapuoro npoiecca" uinu "[IpoBepka ypaBHeHUS
COCTOSIHHS"

dusnyeckuil NpakTukyM 1o teme "M3mepenue yaenpHon
TeroéMkocTH" Wi "MccnenoBanne npouecca OCTbIBAHUS
BemectBa" win "UccnenoBanue agunadbatHoro mpormecca' uin
"N3yueHne B3aMMOCBA3U YHEPTUN MEKMOJIEKYIIIPHOTO
B3aUMOJICVCTBUS U TEMIIEPATYPhl KUIIEHUS KUAKOCTEN"

dusndeckuil NpakTUKyM 1o teme "M3ydeHne 3aKOHOMEPHOCTEN
ucnapenus xuakocrei" niam "M3mepenue yaeapHOM TENI0ThI
riaByieHus apaa" win "M3ydeHrne cBOMCTB HACBIIIEHHBIX MapoOB"
i "M3mepenne abCoMOTHON BIaKHOCTH BO3/[yXa U OIICHKA
Macchl mapoB B momenienun". Msmepenue kosddurmenrta
MIOBEPXHOCTHOT'O HATSHKEHUS

158

dusnueckuii npakTukyM 1o Teme "HabmoaeHne npesparieHus
SHEPTUH 3apsHKECHHOTO KOHJICHCATOPa B DHEPTHUIO U3ITYyYCHUS
ceeroauoa" win "M3ydeHue npoTekaHus TOKa B LIETH,




cozeprkaliei konaeHcarop" win "Pacnpenenenue pasHOCTH
IIOTCHIMAJIOB (HaHpﬂ)KeHHﬂ) IIpU NMocCJaCa0BaATCILHOM COCIMHCHUN
KOHJIEHCaTOpoB"

®dusnyeckuil mpakTukyM 1o teme "MccienoBanue cMEIIaHHOTO
coequHeHus pe3uctopoB” ninn "M3mepeHue yaeabHoro

159 COMPOTHUBIIEHU MTPOoBOAHUKOB" uiu "VccienoBanue 3aBUCUMOCTH 1 L
CUJIBI TOKA OT HAMPSHKEHUS 1715 JTaMITbl HaKaIuBaHUs"
dusnyeckuii MpakTUKyM 10 Teme "HabmroeHue a5ekTpoau3a’ win

160 "U3mepenue 3apsiia oJHOBaIeHTHOTO HoHA" uinu "MccnenoBanue 1 1
3aBUCUMOCTH COIPOTHUBIICHUSI TEPMOPE3UCTOPA OT TeMIlepaTyphl"”
niu "CHATHE BOJIBT-aMIIEPHOIN XapaKTEpPUCTUKU Auoaa"

161 PesepBHblil ypok. O600111€HNE U CUCTEMAaTU3alHs 3HAHUM 110 TeMe 1
"Kunemartuka"

162 PesepBHEIi ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHUM 110 TeMe 1
"lmnamuka"

163 PesepBHEIit ypok. O000IICHNE U CUCTEMATH3AIHS 3HAHUIA 110 TeMe 1
"CraTtuka TBEpa0ro Tena

164 PesepBHblil ypok. O600111€HNE U CUCTeMAaTU3allHs 3HAHUH 110 TeMe 1
"3aKOHbI COXpaHEHUsI B MEXaHUKe"

165 PesepBubIil ypok. O60011IeHIE U CUCTEMATH3AIIMsI 3HAHUN 10 TEME 1
"OCcHOBBI MOJIEKYJISIPHOKMUHETHYECKOU Teopun"

166 PesepBubIil ypok. O60011IeHIE ¥ CUCTEMATH3AIIMsI 3HAHUN 110 TEME 1
"TepmoanHamuka. TernaoBsie MalIUHbI"

167 PesepBHelIil ypok. O6001IeHNE U CHCTeMAaTH3alHs 3HAHUH 110 TeMe 1
"ArperarHble cocTosiHus BemecTBa. da3oBbie nepexoanb"”

168 PesepBubIil ypok. O60011IeHHE U CUCTEMATU3AIIHS 3HAHUM 110 TEME 1
"JnexkTpuueckoe mose"

169 PesepBHblIil ypok. O6001IeHNE U CUCTeMAaTH3alHs 3HAHUM 110 TeMe 1
"I[ToCTOSTHHBIN 3JIEKTPUUYECKHUM TOK"

170 PesepBHbIil ypok. O0001IeHNE U CUCTeMAaTU3alHs 3HAHHUM 110 TeMe 1
"ToKH B pa3In4HbIX cpenax”

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KITACC

No KomngecTBo yacoB JlaTa
n/n Tema ypoka Bcero KP JIP H3Y4YECHUS

1 B3anMopeiicTBHE TOCTOSSHHBIX MAarHUTOB M MPOBOJHUKOB C 1
TOKOM. MarnutHoe nose. ['unoresa Amnepa

5 Bekrop maruuTHOM uHAYKUMU. [IpuHnmn cynepno3unuu 1
MAarHUTHBIX MoJjed. JIMHUY MarHUTHON MHIYKIIUU

3 MaruauTtHoe nosje npoBoJHUKA ¢ TOKOM. OnbIT Dpcrena

4 Cuna Amrmepa, e€ HanpaBJIE€HUE U MOIYJIb

5 Pemienne 3agau

5 [Ipumenenue 3akoHa Amriepa. DIEKTPOU3MEPHUTEIIbHBIC 1
IPUOOPHI

v Cua JlopeHuia, e€ HanpaBjIeHUE U MOYJIb. [IBHKeHne 1
3apsHKCHHOW YaCTHIBI B OJJHOPOAHOM MAarHUTHOM T10JIe
Pemenne 3amau

9 Pa6ota cunsl Jlopenna

10 Pemienne 3agau

1 MarnuTtHoe noJie B BemecTse. deppoMarHeTukH, rnapa- u 1
IHaMarHeTUKU

12 OcHoBHBIE CBOWCTBA (peppomMarHeTukoB. [Ipumenenue 1
dbeppoMarHeTuKoB

13 Pemienne 3agau o Teme "MarautHoe nose"

14 Pemienne 3agay mo Teme "MarautHoe nose"

15 SIBneHne anexTpoMarHuTHOM MHAYKIMU. 11oTOK BekTopa 1
MarHUTHON WHTYKITUU

16 OJ1C unayKIMMN 1

17 3aKoH AeKTpoMarHuTHOM nHaykuuu dapanes 1

18 Buxpesoe anekrpuueckoe nojue. Toku Dyko 1

19 OC uHAYKIMY B IBUKYIIUXCS TPOBOAHUKAX 1

20 Pemenue 3amau 1

21 [Tpasuio Jlenna 1

29 HNunykrtuBHOCTh. KaTylllka MHAYKTUBHOCTH B II€MH OCTOSIHHOT'O 1
TOKAa

23 SBnenue camonnaykiuu. /1C caMouHyKIMK 1

24 DHeprusi MarHUuTHOTO TIOJISI KATYIIIKHA C TOKOM. 1
DJIEKTPOMArHuTHOE TOJIe

25 Pemenue 3amau

26 O00011IEHNE U CUCTEMATU3AaLMs 3HAHUM 10 TEME




"OnexkTpoauHaMuka"

27 KoHnTtponbHas pabota 1mo teme "DneKTpoanHaMuKa"

28 Konebarenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.
lapmonnueckue KonebaHus

29 Kunemarnueckoe U THHAMHYECKOE ONUCAaHNE KOJIeOaTEIbHBIX
JIBIDKCHUN
DHepreTUIecKoe onucanre. BeIBOI JMHAMUYECKOTO OMTUCAHUS

30 TapMOHHMYECKHX KOJICOaHUH U3 X DHEPTreTUYECKOTO 1
KUHEMATHYECKOTO OIMMCAHMST

31 Awmmuintyna u ¢aza xonebanuit
[Tepuon n yactora kojebanui. [leproa ManbIx CBOOOHBIX

32 KOJIeOaHU MaTeMaTHIECKOTO MasiTHUKA. [lepro cBOOOIHBIX
KoJie0aHUH MPY>KUHHOTO MasiTHAKA

33 3aryxaromue konebanus. BeinyxxaeHnbie konedanus. Pezonanc

34 ABTOKOIC0aHUS

35 Pewmenue 3amau

36 Ypok-koH(pepenmus "MexaHndecKue KoJIeOaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

37 O060011IeHNE U cUCTEMATU3aIMs 3HaHUH 10 TeMe "MexaHudecKue
KoJieOanus"

38 OnekTpoMarHuTHele Kosebanus. KoieGaTenbHbli KOHTYP

39 ®opmyna Tomcona. CBsi3b aMILUTUTYABI 3apsiia KOHEHCATOPA C
aMIUTATYION CHJIBI TOKA B KOJIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeTbHOM
KOHTYpE

41 3aryxaroiue JIeKTPOMAarHUTHBIC KoyieOaHusl. BeIHYXIeHHBIC
AIIEKTPOMArHUTHBIC KOJIeOaHus

42 [IepeMeHnHBII TOK. Pe3ucTop ¥ KOHAEHCATOP B LENU
MIEPEMEHHOTO TOKa

43 Karymika HHIyKTHBHOCTH B IIENHU MEPEMEHHOTO TOKA

44 3akon OMa JJi SJEKTPUYECKOH IIeNMU IEPEMEHHOT0 TOKa

45 MOIIHOCTh MEPEMEHHOTO TOKA. AMILTUTYIHOE U IEHCTBYIOIIEE
3HAUEHUE CHJIbI TOKA U HAMPSKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH TeTH

47 Pemenue 3amau

48 Wneanbuerif Tpanchopmatop. [Ipon3BoacTso, nepeaaya u
noTpebiieHne NMEKTPUIECKONH IHEPTHH
DKOJIOTHIECKUE PUCKU TIPH MTPOU3BOJICTBE JIEKTPOIHEPTHH.

49 KynbTypa ncnoiib30BaHUs HJIEKTPOIHEPTHH B TOBCETHEBHOMN

KHNU3HU




50

Pemenue 3amau

51 Pemenue 3amau

59 O0o01IeHre U cHCTeMaTU3allus 3HAHUN TI0 TeMe
"DNeKTpOMAarHUTHBIE KOJIeOaHus "

53 MexaHnyeckue BOJHBL. XapaKTePUCTUKNA MEXAaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTePUCTUKH 3BYKa

56 Undpa3syk u yabTpassyk. LllymoBoe 3arpsisHeHUE OKpYsKarolei
Cpelibl

57 Pemenue 3agau

58 DNeKTpOMarHUTHbHIE BOJIHBL. M3mydyeHne 31eKTpoOMarHuTHBIX
BOJIH

59 DHeprusi MEKTPOMArHUTHBIX BoJIH. CBOWCTBa
AJIEKTPOMATHUTHBIX BOJH

60 [IIxana snekTpoMarauTHBIX BOJIH. [IpruMeHeHue
JJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

61 [TpuHIMIIBI pagOCBSI3U U TeleBUACHU. Pagronokanms.
DNIEKTPOMarHUTHOE 3arpsi3HEHHE OKPYKAIOIIEH CpeIbl

62 KonTponpHas padora o teme "Konebanus u BOJHBI"

63 Caert. 3aKOH MPSIMOJIUHEIHOTO PacpoOCTPaHEHHsI CBETa

64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA MTPSAMOJIMHENHOTO
pacmnpocTpaHEeHHs CBETa

65 Ortpaxenue ceta. [Lnockoe 3epkano. Chepuueckoe 3epKaino
[Tpenomnenue cBeTa. AGCOMIOTHBIN U OTHOCUTENBHBIH

66 nokasarenb npenomienus. [lomHoe BHyTpeHHee oTpakeHue.
[IpenenbHBINA Yol MOJTHOTO BHYTPEHHETO OTPAKEHHS

67 Pemienue 3a1au Ha MpUMEHEHNE 3aKOHOB OTPAKCHUS U
MIPEJIOMJICHUS CBETA

68 Xon nyueit B mpusme. Jucnepceus ceeta. CIOXKHBIN COCTaB
Oenoro cBera. L{Bet

69 JInn3el. @OKYCHOE PACCTOSIHUE U ONITUYECKas CUIIa JIMH3BI

20 [TocTpoenune n3o00pakeHu B JIMH3aX U UX CUCTEMAaX.
YBenuyeHue JTuH3bI

71 Pemenue 3a1a4y Ha MOCTpOSHHE U300PAKEHUH, TOTYIaEMBIX C
MTOMOIIIBIO JINH3

72 I'ma3 xak ontuyeckas cucrema

73 Pemrenne 3anau. IIpenenbl npuMEHMMOCTH T€OMETPUYECKON
OTITHKHU

74 CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS




75

Hucniepcus ceera

76 HNurtepdepenius ceera

77 KorepeHntHbie HCTOUHUKHU. Y CIOBUS HAOIIOIEHUS] MAKCUMYMOB H 1
MHUHUMYMOB

78 Pemenue 3amaq

79 [Ipumenenne uaTephepeHIn

80 Hudpakmaus ceera

81 JudpaxkiuonHas pemérka. Y cioBue HaOII0ACHUS TJIaBHBIX 1
MaKCHMYMOB

82 Pemenue 3anau 1

83 [ToniepeunocTh cBeTOBBIX BONH. [Tonspu3zanus cBeTa 1

84 Pemenue 3anau 1

85 CBeTOoBBIE ABJICHUS B IPUPOJE 1

86 O06o06uienne u cuctemMaru3anus 3HaHui 1o Teme "OnTuka" 1

87 KonTponbhas pabota no teme «OnTHKa» 1

88 ['paHuIIBI TPUMEHUMOCTH KJIACCHYECKON MEXaHUKHU. 3aKOHBI 1
ANEKTPOAUHAMUKH U MIPUHIIUIT OTHOCUTEIILHOCTH

89 [MoctynaTsl crienuabHONW TEOPHH OTHOCUTEIBHOCTH 1
[TpocTpancTBeHHO-BpeMeHHOM nnTepBai. [IpeobpazoBanus

90 Jlopenua. ¥Ycnoue npuunHHOCTU. OTHOCUTENIBHOCTh 1
OJIHOBPEMEHHOCTHU. 3aMeIJIeHHEe BPEMEHH U COKpallleHUE JUTUHBI

91 DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI 1

92 CBs13b Macchl C DHEPTUEH U UMITYIBCOM PENITUBUCTCKON 1
YaCTHUIIBl. DHEPTHS TTOKOS

93 PaBHOBeCHOE TEMIIOBOE U3ITyueHHE 1

94 3akoH cMereHust Buaa 1

95 I'unore3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadp¢ext. OnbiTel A. I'. Cronerosa. 3akoHbl poTo3ddexra 1

98 VYpaBuenue DitnimteitHa s potodddekrta. "KpacHas rpanuia" 1
dororddekra

99 Jasnenue ceera. Onbitel [1. H. Jlebenena

100 BosHOBBIE CBOIICTBA YaCTHIL

101 Bounnsl ne bpoiins. [nuna Bonssl 1e bpoiins u pasmeps! o01acti 1
JIOKAJIM3AIMH JBDKYIIEHCS YaCTHITHI

102 KopnyckynsipHO-BOIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaIax

104 Crennduka n3mepenuit B Mukpomupe. CooTHOLIEHHUS 1

HeonpenenénHoctei I'elizendepra




105

Pemenue rpaduyecknx 3amaq

106 Pemenue pacuéTHbpIX 3a1a4

107 Konrponsnas padora o remam: "OcHoBbl CTO", 1
"KopnyckyisipHO-BOIHOBOH Ayayin3m"

108 OnBITHI 110 UCCIIEIOBAHUIO CTpOeHUs atoma. I lnanerapHas 1
Mojieb atoma Pesepdopaa

109 IToctynatel bopa 1

110 Bunpl criektpoB. CekTp ypoBHEH 3HEPTUH aTOMa BOAOPOJa 1

111 CrOHTaHHOE U BBIHYXKJIEHHOE M3JTy4YeHHEe CBETa 1

112 Jlazep 1

113 Hyxnonnas monens snapa ['eitzen6epra-lBanenko. 3apsaa u 1
MaccoBoe uucio sapa. M3oronel. PagnoakTuBHOCTH
3aKOH paIM0aKTUBHOTO pacnaaa. CBONCTBAa HOHU3UPYIOIIETO

114 U3JIydeHMs. BiusHue palMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI. 1
JozumeTpust
DHeprus CBSI3M HYKJIOHOB B sizipe. SnepHbie cuibl. Jledekr

115 Macchl sapa. SnepHeie peaknuu. SnepHbie peakTophl. [Ipodiembl 1
YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3a. DKOJIOTHUYECKUE
aCIMEeKThl Pa3BUTHS SACPHON IHEPTETUKHI
Mertoapl perucTpalvy U UCCISAOBAHMS JIEMEHTAPHBIX YACTHII.

116 DyHIaMEHTAIbHBIE B3aUMOAECHCTBUSA. baprOHbI, ME30HBI 1 1
nentoHsl. [IpencraBnenne o CtannaptHoit Mmonenu. Kpapk-
TJIFOOHHAs! MOJIEIIb aJPOHOB

117 ®usuka 3a npegenamu CtaHgapTHOW MoAenu. TéMHas Marepust 1
u TéMHas SHeprus. EnuHcTBO (hU3MdecKoit KapTUHBI MHUpa

118 Oransl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE ACTPOHOMUHU 1
[TpuMeHUMOCTh 3aKOHOB (PU3UKU I OOBSICHEHUST TTPUPOIBI

119 KOCMHUYECKHX 00BEKTOB. MeT0/1bl aCTPOHOMUYECKHUX 1
HCCIeN0BaHuN

120 CoBpeMeHHbIE ONTUYECKUE TEIECKOTBI, PAIUOTEIECKOIBI, 1
BHeaTMoc(epHast aCTpOHOMHUS

121 Bun 38é31H0r0 Heba. Co3Be3nus, spKue 3BE3/IbI, ITAHETHI, UX 1
BUJIUMOE JBUKEHUE

122 Comnneynas cuctema. Conrrie. CoHeUHas aKTHBHOCT. 1
Nctounuk sHeprum CoJiHIa U 3BE31T

123 3BE3/1bI, UX OCHOBHBIE XapaKkTepUCTUKU. [luarpamMmma 1
"CHeKTpaIbHbIN KJIACC — CBETUMOCTD"

124 3Be3/1bI TJIABHOM MOCIIEI0BATEIBLHOCTH 1

125 Bnytpennee crpoenue 38€31. COBpeMEHHBIE TPEJCTABICHUS O 1

MIPOUCXOKICHUH U BoJonnK CoJTHIIA U 3BE3/. DTallbl )KU3HU




126

3BE3T

Mineunsiii [1yte — nama [Manaktuka. Tunsl ranaktuk. Y€pHbie
JIBIPBI B SIIPax TajJakTHK

127

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Teopust
bonbmoro B3peiBa. PenukToBoe n3iydeHue

128
129

Macimrabnas ctpykrypa Beenennoit. Meraranaktuka

Hepeménnsie npo6ieMbl aCTpOHOMUH

130

®dusnueckuit mpakTukyM 1o teme "MccnegoBanue MarHuTHOTO
MOJISI MOCTOSTHHBIX MarHuToB" uiu "VccnenoBanue cBOKUCTB
deppomarneTukoB" nin "VMccienoBanue qeHCTBUS TTOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

131

132

133

134

®dusnueckuil npakTukyM 1o teme "M3mepenue cuiibl Ammepa"
win "M3ydenne 3aBUCUMOCTH CUJIbl AMIIEpa OT CHUJIbI TOKA'" MU
"OnpeneneHre MarHUTHONM MHAYKLIMN HA OCHOBE U3MEPEHUS
cuibl Amnepa"

dusnueckuil npakTukyM 1o Teme "VccienoBanue sSBIeHUS
AJIEKTpOMarHuTHOW nHAYKIMK" win "OnpeneneHue UHIYKIUU
BHUXPEBOI'0 MAarHUTHOTO MOJIS"

dusnueckuil npakTUkyM 1o Teme "VcciegoBanue sBIeHUs
camounaykiuu" win "COopka MoeIH 3JIEKTPOMArHUTHOTO
reseparopa"

®uznyeckuil NpakTukyM no teme "M3mepenue nepuonaa
CBOOOJHBIX KOJe0aHUH HUTSHOTO U MPY>KUHHOTO MassTHUKOB"

135

136

137

O®uznyeckuil npakTukyM o teme "[IpeobpasoBanuie sHEPrUuu B
IPYXKUHHOM MasiTHUKE"

®uznyeckuil NpakTuKyM 1o teme "HccnenoBaHue NepeMeHHOro
TOKa 4€pe3 MOCIIEN0BATENBHO COEIUHEHHBIE KOHIEHCATOP,
KaTyuky u pesuctop" win "HccnenoBanue paboThl HCTOUHUKOB
CBETa B LIENH [IEPEMEHHOI0 TOKa"

®u3nueckuil NpakTUKyM 1o teme "M3yueHnue napameTpoB
3BYKOBOI BOJIHBI"

138

®uznyeckuil npakTukyM 1o teme "M3mepenue nokasarens
npenoMieHus crekna” wim "TlomydeHne n300pa>keHus B CHCTEME
13 IJIOCKOI'0 3epKaja U JUH3bI"

139

®usnueckuil NpakTuKyM 1o teme "MccnenoBanme 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BelllecTBa (Ha MpUMepe KHUIKHX
nuH3)" wm "M3mepenne PoKyCHOTO pacCTOSTHUS PAaCCEUBAIOIINX
nuH3"

140

141

dusnueckuii npakTukyM no teme "Habmonenune audpaximm,
uHTep(EepeHIINN U MOJIIpU3aLuu cBeTa"

®uznyeckuil NpakTUKyM 1o Teme "OnpenenacHue NMITyJIbca U




142

143

144

SHEPTUU PEIATUBUCTCKUX YacTHIl (1o (oTorpadusiM TPeKoB
3apsKEHHBIX YaCTHUI] B MATHUTHOM I10J1e)"

®uznyeckuil MpakTUKyM 1o teme "M3MepeHune nocTosHHOM
[Tnanka Ha ocHOBe uccienoBanus Gorodrddexra" wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOUO OT
HanpspkeHus"

®dusnyeckuil mpakTukyM no teme "MccnenoBanue crnekTpa
pa3pekeHHOr0 aTOMapHOT0 BOJIOPOa U U3MEPEHHE MTOCTOSHHOM
PunGepra"

®uznyeckuil npakTukyM no teme "HecnenoBanue
pPaZvoaKkTUBHOTO ()OHA C UCTOIB30BAHUEM JT03UMETpa UITU
"N3y4yenue noriouieHus 6erta-4acTull alrfoMuHueM"

145

Ousnueckuii mpakTHKyM 1o Teme "Habmonenns 38€31H0r0 Heba
HEBOOPYXEHHBIM I'JIa30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
NPUIIOKEHUH 1711 ONpeeTICHUS MTOJI0KEHHs HeOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE co3Be31usl CeBepHOro
nonymapus u sspkue 38€3ab1" nin "HabmoqeHus B Teneckon
JlyHbl, IU1aHET, TYMAHHOCTEHN U 3BE3AHBIX CKOILIEHUI"

146

O6o006menne u cuctemMaru3anys 3HaHui. Ponb ¢pusuku u
aCTPOHOMHH B 3KOHOMHYECKOH, TEXHOJIOTHUECKOH, COLTUATIbHOM
¥ 3THYECKOH cepax AesTeTbHOCTH YeIOBEeKa

147

148

149

O06o06menne u cuctemMaru3anus 3HaHui. Poib u MmecTo pu3uku u
aCTPOHOMHH B COBPEMEHHOM HAay4YHON KapTUHE MUpa
O06o061eHne u cuctemMaru3anus 3HaHui. Ponb puznyeckoit
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O (PU3NUECKOM
KapTHUHE MHUpPa, MECTO (PU3NUYECKON KApTUHBI MUpPA B OOLIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPOAC

0O0001menue u cucreMaTu3anus 3Haduii o reMme "Kunemaruka"

150
151

O06o006111eH1Ee U cucTeMaTH3alus 3HaHui no teme "Kunemaruka"

O06o0meHre U cucTeMaTr3als 3HaHui 1mo Teme "J[nnamuka"

152

0O0001eHne 1 cucreMaTu3anus 3Hannii o reMme "CraTuka
TBepJ0ro Tena'

153

154

O0001eHne 1 cucTeMaTH3aIis 3HAHUI 10 TeMeE "3aKOHBI
COXpaHEHHUsI B MEXaHHKE"

O0001meHue U cucreMaTu3anus 3Haduii o teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

155

O00011eHne 1 cUCTEMAaTU3aLNS 3HAHUI 110 TEME
"Tepmoannamuka. TennoBeie MalIuHbI"

156

157

O06o0011eHe U cucTeMaTU3alus 3HaHU# 10 TeMe "ArperaTHble
cocTosiHUS BemecTBa. @a3oBbie epexoas”

O00011eHHE U CUCTEMATU3ALMS 3HAHUI 110 TEME




"DnexkTpuueckoe moie"

0O0001menne u cucreMaTu3anus 3HaHuil 0o teMe "TlocTosHHEBIN

158 . " 1
INEKTPUYECKUN TOK

159 O06o01IeHre U crucTeMaTu3anus 3HaHuil 1o Teme "ToKu B 1
pa3nu4HbIX cpenax”

160 O06o01IeHre U crucTeMaTu3anus 3HaHui o TeMe "MarHuTHoe 1
nose"

161 PesepBHbIil ypok. O000IICHNE B CHCTeMAaTH3allus 3HAHUH 110 1
TeMme "DIeKTpOMarHuTHasE UHAYKIUA"

162 PesepBHeIil ypok. O000IICHHE U CHCTeMAaTH3aIHs 3HAHUIA 10 1
teMe "Mexannueckue KoneoaHus"

163 PesepBHrlit ypok. O60011IeHNE U CHCTeMAaTU3alHs 3HAHU 10 1
TeMe "DIeKTpOMarHuTHbIC Kojaebanus"

164 PesepBHrlit ypok. O60011I€eHHE U CHCTeMAaTHU3alus 3HAHU 10 1
TeMme "MexaHn4yecKue U AJIEKTPOMarHUuTHbIE BOJIHBI"

165 PesepBHeIil ypok. O000IICHHE U CHCTEMATHU3aIHS 3HAHUH 110 1
teme "OnTtuka"

166 PesepBHrlil ypok. O60011IeHHE U CHCTeMAaTU3alus 3HAHUH 10 1
teme "OcHoBel CTO"

167 PesepBHblit ypok. O60011IeHHE U CUCTeMAaTH3alus 3HAHH 110 1
teMe "KopnycKyJIspHO-BOJIHOBOU Jyanu3m"

168 PeseprubIil ypok. O60011eHHE ¥ CUCTEMATH3AIIMS 3HAHUM 110 1
teme "®uznka aroma"

169 PesepBHelil ypok. O60011IeHHE U CHCTeMAaTH3alus 3HAHUIH 10 1
TeMe "®u3nka aTOMHOTO Apa U AJIEMEHTapHbIX YacTull"

170 PesepBHelil ypok. O60011IeHNE U CHCTeMAaTH3alus 3HAHUI 10 1
Teme "DneMeHTHl acTpopu3nuKku"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




