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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma no ¢u3uke Ha ypoBHE CpeAHEro 00Iero oOpazoBaHus pa3padboTaHa Ha
OCHOBE TOJIOKEHUI U TpeOOBaHMI K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM
nporpammsl, npeactaBieHHbx B PI'OC COO, a takxke ¢ yu€toM (penepanbHoOil pabouei
nporpamMmbl BocnuTanus u KoHuenuuu npenojaBanus yuyeOHoro npenMera «Ousnkay B
oOpa3oBaTenbHbIX Opranu3zanusax Poccuiickoit ®enepaiuu, peann3yIOUUX OCHOBHBIC
o0Opa3oBaTelIbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke omnpenaenseT o0A3aTeNbHOE MPEAMETHOE COJEp)KaHUE,
YCTaHABJIMBAET PEKOMEHAYEMYIO TOCJIEIOBATEIbHOCTh M3YyUYECHUS TEM U Pa3zeiioB
y4e0HOro mpeaMera ¢ Y4ETOM MEXMIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JOTMKHU
y4eOHOro mpolecca, BO3pacTHBIX 0coOeHHOCTeN oOydatomuxcs. [IporpamMma no ¢usnke
JNAET Mpe/ICTaBICEHUE O LENsIX, COACPKAHUU, OOLIEH CTpaTernu 00y4YeHUs, BOCIIUTAHUS U
pa3BUTHS OOyYarOUIMXCs CpeAcTBaMHU y4deOHOro mpenMera «@usuka» Ha yriayOIEHHOM
YPOBHE.

N3yuyenue kypca ¢Gu3MKd yriayOJEHHOTO YpPOBHS IO3BOJISIET PEAIM30BaTh 3a/1ayu
npo(ecCUOHANBHON OpUEHTAllMU, HANpPAaBICEHO HAa CO3/IaHHUE YCIOBUW JUIsl MPOSIBICHUS
CBOMX HHTEJUIEKTyaJIbHbIX M TBOPYECKUX CIIOCOOHOCTEH KaXAblM OOyYarolmuMcs,
KOTOpbIE ~ HEOOXOAMMBI  JUIsl  IPOAOJDKEHHS  OOpa3oBaHHMA B OpraHU3alusax
npodeccuoHanbHOTO 00pa30BaHUS M0 PA3IUYHBIM (PU3UKO-TEXHUYECKUM U WHKEHEPHBIM
CIEUUATBLHOCTSIM.

B nporpamme no gu3uke onpeAenstoTcs IaHupyeMble pe3ybTaTbl OCBOEHUS Kypca
Gbu3MKKM Ha YpPOBHE CpeIHero o0OImero o0pa3oBaHUS: JIMYHOCTHBIC, METaNpeJIMETHbIC,
npeaMeTHole (Ha yriayOnéHHoM ypoBHe). HaydHo-meTomosornueckoil OCHOBOW IS
pa3paboTKu TpeOOBaHMN K JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyyJarouuxcsi, OCBOMBIIMX MpPOrpaMMmy MO (U3MKE HAa YpPOBHE CpPEIHEro OOUIero
00pa3zoBaHMs Ha YIIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-AEATENbHOCTHBIN MOIXO/I.

[TporpamMma 1o (pusmKe BKIIOYAECT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha yriayOiaEHHOM ypOBHE, B TOM
YyuCIie MPeAMETHBIE pe3ybTaThl 10 ToAgaM 00ydeHus;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢u3Mke MMeeT NMPUMEPHBIA XapaKkTep U MOXKET ObITh HMCIOJIb30BaHA
YUUTEISIMU (PU3UKHU JJIs1 COCTABIICHUSI CBOUX pabOYUX MPOrPaMM.

[IporpaMMa 1o (u3KMKe HE CKOBBIBA€T TBOPYECKYIO HHUIMATHBY YyUUTEIEeH U
MPEIOCTABISAET BO3MOXKHOCTU ISl peaM3allii Pa3IMYHbIX METOAMYECKUX MOJIXOJIOB K
NpenojaBaHuio  (PU3MKKM Ha  yrIyOJIEHHOM YpPOBHE TMPU  YCJIOBHHM COXpaHEHUs
00s13aTeNFHOM YacTH COJIeP KaHus Kypca.

®duszuka kaKk Hayka 0 Haubosiee OOIIMX 3aKOHAaX MPHUPOJIbI, BBICTYMAs B KaueCTBE
y4e0HOro mpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKIJIaJ B CHCTEMY 3HAHHUHA 00
okpy»xatoiieMm mupe. IIkoapHbIN Kypc GU3HKK — CUCTEMOOOPA3YIOIIHMA AJ1 €CTECTBEHHO-
HAy4YHbIX YYE€OHBIX MPEAMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI JIEKaT B OCHOBE
IPOLIECCOB U SBJICHUHM, M3y4aeMbIX XHUMHUEH, Ouoinorued, ¢usnueckoil reorpaduein u



actpoHomuei. Mcmonb3oBaHME W aKTUBHOE MpPUMEHEHHE (DU3UYECKUX 3HAHUU
OmpeNenio Xapakrep M OypHOe pa3BUTHE pPa3HOOOpa3HbIX TeXHOJOTHil B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMIOJYyYEHHsI HOBBIX MaTEpPUATOB C
3aJJaHHBIMU CBOMCTBaMHU. M3yueHne (u3MKu BHOCHUT OCHOBHOW BKJIaJ B (pOpMHpOBaHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa oOydaromerocs, B (HOpMHUpPOBaHHE YMEHHI
MPUMEHSATH HAYUYHbIH METO]I MO3HAHUSI IPY BBITIOJIHEHUHU UMU YY€OHBIX HCCIIEIOBAaHUMN.

B ocHOBY Kkypca (u3HMKK Ha YpOBHE CpPEJHEro OOIIero 0Opa30BaHUS IMOJOXKEH PsiT
UJei, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK PHUHIIUIIBI €I0 TOCTPOEHUS.

Hoea wuyenocmunocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKU
3aBEpUICHHBIM, OH COJEPKUT MaTepHal W3 BCEX pa3leNioB (U3HMKH, BKIIOYAET Kak
BOIPOCHI KJIACCUUECKOM, TAK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTCTBUM C HEW Marepuain Kypca QU3MKU o0beAUHEH
BOKpYT (pu3nueckux teopuil. Begymum B Kypce siBisieTcs (popMUpOBaHUE NPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanusanus IpeANnoaraeT  MCIOJIb30BaHUE
ITYMaHUTApHOTO MOTEHIMANa PU3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3UKHU C
pa3BuTHEM OOIIeCTBa, a TaKkKe€ C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonou nanpaenennocmu. Kypc ¢Gusuku yriayOJa€HHOTO YpOBHS
IpEeAnojgaraeT 3HAKOMCTBO C IIHPOKUM KPYroM TEXHHYECKHX M TEXHOJOTHMYECKHX
IIPUJIOKEHUM W3YUYEHHBIX TEOpUMU M 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCs Ha YpPOBHE
00IIMX NPEICTAaBIECHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOICTBA, U TEXHOJIOTHH.

Hoea rkonocuzayuu peannsyeTcsi IOCPEACTBOM BBEJICHUS JIEMEHTOB COJEP KAHMS,
NOCBSALIEHHBIX OSKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pa3BUTHEM TEXHUKU U TEXHOJOTWH, a Takke OOCYyXACHHUS NpoOJieM palUOHAIBHOTO
IPUPOIONOIB30BAHUS U SKOJOTMUECKON OE€30MaCHOCTH.

OcBoeHME colepKaHUsl TporpaMMbl 1O (PU3UKE JOMKHO OBITh MOCTPOEHO Ha
OPUHIMIAX CHUCTEMHO-ACSITENbHOCTHOrO mnoaxona. Jmga ¢dusuku peanuzanusi 3THX
OPUHLUIIOB Oa3UpyeTcsi Ha HCIOJIb30BAHUM CaMOCTOSITEJIBHOTO JKCIEPUMEHTa Kak
MOCTOSIHHO JeHCTBYIOIIEeTro ¢dakropa ydebHoro mporecca. Jns yrinyO0néHHOro ypoBHS —
3TO CHCTEMA CaMOCTOSITEJIBHOTO  YYEHHMYECKOTrO 3KCIEPUMEHTA, BKJIIOYAIOLIErO
(GpoHTaNbHbIE YYEHUYECKUE OMbITHI MPU HM3yYEHUH HOBOTO MaTepuasa, J1abopaTopHbIE
paboTel W paboThl mnpakTukyma. [Ipu 3TOM BO3MOXKHBI JBa Clocoba peanu3anuu
¢duznyeckoro mpakTUKyma. B mepBom ciydae npakTUKyM MpoBOIUTCS 100 B KoHLe 10 u
11 kmaccoB, OO MOCIE MEPBOTO M BTOPOTO MOJYTOAMM B KaXKIOM M3 ITHX KIJIACCOB.
Bropoii cnocod — 310 uHTerpamus paboT MpakTUKyMa B CUCTEMY JabOpaTOpHBIX padoT,
KOTOpbIE MPOBOASTCS B Ipoliecce M3ydeHus pasaena (temsl). [Ipu stom nox paboramu
MPAaKTUKyMa IOHUMAETCSl CAMOCTOSTENBHOE HCCIECIOBAHUE, KOTOPOE IPOBOAUTCSA IIO
PYKOBOJCTBY CBEPHYTOr0, 00001IEHHOTO BH1a 6€3 MOIIaroBOi HHCTPYKLUH.

B mporpamMmMe mo ¢usmnke cucTeMa y4€HHYECKOro SKCIEPHUMEHTa, J1abopaTOPHBIX
paboT U MpakTUKyMa MpeJCTaBiIeHa eAMHbIM MepeuHeM. BriOOp TeMaTuku AJis 3TUX BUIOB
YUYEHMUECKUX MPaKTUYECKUX pPAOOT OCYIIECTBIISIETCS YYaCTHUKAMH OOpa30BaTENbHOIO



mpoliecca UCXosl U3 0COOCHHOCTEN MOYPOUHOIO IMJIAHUPOBAHUS M OCHAIICHHs] KaOuHeTa
¢busuku. [Ipu 3TOM obecrieunBaeTcsi OBlaJieHue OOYYAONIMMUCS YMEHUSMU MPOBOJUTH
IpsiMble U KOCBEHHbIE U3MEPEHHUSI, UCCIAEAOBAHMS 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs pelIeHUI0 pacu€THBIX U KauyeCTBEHHBIX 3ajad. [Ipu
ATOM JIJIsi PACUETHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3a/laud C SBHO 3aJJaHHOW M HESBHO
3alaHHON  (PU3UYECKON MOJIENbI0, TO3BOJISIONINE TMPUMEHATh HM3YyUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjeiia Kypca, TaKk U MHTETpUpYsl MPUMEHEHUE 3HAHUIM
U3 pasHbBIX paszznenoB. [l KauecTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIOTCA 3a/laHUsl Ha
oOBsiICHEHUE/TIPE/ICKa3aHne TMPOTeKAaHUs (PU3UYECKUX SBICHWA UM  MPOLECCOB B
OKpY>KaroIllen *u3HHU, TpeOyrolue BbI0opa GU3NuecKoi MOJIEIH ISl CUTyal[ul MPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro mporecca Kypc (QU3MKM yriayOJE€HHOTO YPOBHS Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus JOJDKEH U3ydaThCsl B YCIOBUSIX IIpeIMETHOro KabuHeta. B
kaOuHere (GUBMKKA JOHKHO OBITh HeoOxoaumoe sabopatopHoe 000pydOoBaHUE IS
BBIMIOJHEHMSI YKa3aHHBIX B IPOrpamMMe Mo (pU3MKE YYEHUUYECKUX OIBITOB, JIAOOPATOPHBIX
paboT u paboT MpaKkTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCcTpalioHHOE 000pyA0BaHUE (POPMHUPYETCSI B COOTBETCTBUHU C MPUHIUIIOM
MUHUMAaJIbHON JIOCTaTOYHOCTH UM OOECIEeYMBaeT IIOCTAHOBKY II€PEYUCICHHBIX B
nporpaMMme 1o (pU3MKe KIFUEBbIX IEMOHCTPAIMM ISl HCCIEI0BAaHUS N3y4YaeMbIX SIBJICHUM
U TPOIECCOB, OMIUPUYECKUX H (PYHIAMEHTAIBHBIX 3aKOHOB, HMX TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe 000pyJ0BaHUE ISl YYHEHUUECKUX MTPAKTUYECKUX paboT hopmupyercs
B BHUJI€ TEMATUYECKUX KOMIUIEKTOB M 00ECIEYMBAECTCS B pacyére OJHOTO KOMIUIEKTa Ha
NBYX oOyuaromuxcsi. TeMaTnueckue KOMIUIEKTHI JaO0OpaTOPHOTO 000PYAOBaHUS JOHKHBI
OBITh MOCTPOCHBI HA KOMIUIEKCHOM MCTIOJh30BAaHUHM aHAJIOTOBBIX W MU(POBBIX MPUOOPOB,
a TaKkKe KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUE MU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMHU TICJISIMHU H3y4eHUs PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

dbopMupOBaHHE HHTEpEca M CTPEMIICHHS OOYy4alouMxcs K HAYYHOMY H3YYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUM O HAaydHOM METOJe TMO3HAaHUS U (OPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUS Kak pe3ysibTaTa HW3Y4Y€HHUS OCHOB
CTPOCHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopmupoBaHrUe YMEHUN OOBACHSTH SIBJICHUS C UCIIOJb30BaHUEM (U3HMYECKUX 3HAHUN
Y Hay4YHBIX JIOKA3aTebCTB;

dbopmupoBaHUe MPEACTABICHUN O POJU (GU3UKHU JUIsl pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAYyK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TMPEACTABICHUI O BO3MOXHBIX cdepax Oynymeid mnpodeccuoHaIbHON
NEeSATEIbHOCTH, CBSI3aHHBIX C (PU3MKOMW, MOATOTOBKA K JalibHEWIIEMy OOYyYE€HHUIO B HTOM
HaIpaBJICHUU.



JlocTikeHue 3TUX 1eseil 00ecrneunBaeTcs pelieHueM CIeayoMX 3a1a4d B mpolecce
U3y4YeHUs Kypca (PU3MKHU Ha YPOBHE CPEHEr0 0011ero 00pa3oBaHus:

npUOOpEeTEeHNE CUCTEMBI 3HAaHUHN 00 00IUX (HU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKIIOUAsS MEXAHUKY, MOJICKYJISAPHYIO (U3HKY, AJIEKTPOIUHAMUKY, KBAHTOBYIO
(bu3MKY U IIEMEHTHI aCTPOPUBUKH;

dbopMHpOBaHUE YMEHHUH NPUMEHITh TEOPETUYECKUE 3HAHUSA MJs OOBSICHEHUS
bu3nuecKkux SBJICHUM B MNpPUPOAEC W Uil TNPUHATHUS TMPAKTHUECKUX pEHICHUH B
MMOBCEHEBHOM JKH3HMU;

OCBOGHHUE CIIOCOOOB pEIICHUS Pa3IMYHBIX 337ad C SBHO 3aJaHHOM (U3UYECKOM
MOJIeJIbIO, 33/a4, MOAPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3/1aHue (PU3MUECKON MOJeNHu,
aJICKBaTHOM yCIIOBHUSM 3a/1a4d, B TOM YHCIIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHuEe (PU3NYECKUX OCHOB M MPUHIIMIIOB JIEUCTBUS TEXHUYECKUX YCTPOMNCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJAaMHU CaMOCTOSITEJIbHOTO INIAHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
HKCIIEPUMEHTOB, aHaJIU3a U UHTEPIpeTalud UHPOPMAILUU, ONPENEIICHUs JTOCTOBEPHOCTH
MOJIYYeHHOTO pe3yJIbTaTa;

CO37aHME YCIOBMM JUIsi Pa3BUTHS YMEHUW MPOEKTHO-MUCCIIEAO0BATEIIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE HHTEpeca K cdepaM MNpOPECCHOHAIBHON JEATEIbHOCTH, CBSI3aHHOW C
bU3HUKOIA.

B cootBerctBum ¢ TpeboBanusmu OGI'OC COO yrinyOnéHHBIH YpOBEHb U3YYCHHS
yuebHoro npeamera «dusnka» Ha YpoOBHE CpelHEro oOIIero oopa3oBaHUsl BHIOMpAETCs
oOyJarouMMucs, IUIAHUPYIOIIMMHU MPOJIOJDKEHHE O00pa30BaHUsl MO  CIEHHATIBHOCTSM
(U3UKO-TEXHUUYECKOTO MTPOQHIISL.

Ha wusydyenue ¢usuku (yrinyOn€HHBIM ypOBEHb) Ha YpPOBHE CpEOHEro OOIIEro
obpazoBanus orBogutcst 340 wacos: B 10 kiacce — 170 gacoB (5 gacoB B Henento), B 11
kiacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraemsiii B mporpamMme 1o ¢Gu3uKe MepeueHb Ja00paTOPHbIX U MPAKTUYECKUX
paboT SABJIAETCS PEKOMEHIOBAHHBIM, YUUTENh JENAeT BHIOOP MPOBEACHUS Ja00OPaATOPHBIX
palboT U OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroIuXxcsl.



COAEPKAHUE OBYUEHUSA
10 KIIACC
Paznen 1. Hayunblilt MeTOJ IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

OKCIIEpUMEHT W TEOpHsl B Mpollecce MOo3HaHus Npupoasl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(pOBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
abCOJIOTHO TBEPAOE TENO, WAcalbHAs >KUIKOCTb, HJCANBHBIA Ta3, TOYECUYHBIH
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusndeckas
TEOpHs.

Pons m mMecto Qu3uku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IEATEIIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBOK nadbopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKH.

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

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpad UK.

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPJAMHAT, CKOPOCTH M
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHWE  MaTepuarbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.



[lenTpocTpeMuTeibHOE (HOPMAJIBHOE), KacaTelbHOE (TaHT€HI[MAIbHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMsl OTCUETA, WILTIOCTPALUSA KMHEMATHUYECKUX XAPAKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

MtrocTpanys NpeaenbHOro nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[lameHne Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOrO TMOJ| yrioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUH, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NTYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBUOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOrO  majeHHs  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yuenune nBWXEHHS Tena, OpOIIEHHOTO TOpu30oHTaNbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TENA.

N3ydeHne IBHKEHHMS Tella N0 OKPY>KHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa oOpamieHus KOHHYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuHepuumanpHbie cuctemsl orcyé€ra. IlpmHnmn
oTHocuTenbHOCTH ['anmunes. HenHepuumanbHble CUCTEMBI OTCUETa (ONpENETIECHUE,
IPUMEDBI).

Macca tena. Cuna. [IpyHuun cynepno3unmm cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraaibHON TOUYKH.



Tperuit 3axkoH HproTOHA 1151 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHUsSI. DKBUBAJIEHTHOCTh TPABUTALIMOHHON U
WHEPTHOM MAaCCBI.

Cuna TspkecT. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJCHUS OT BBICOTHI Haj
HOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBrkeHNEe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koapduuuent tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUM Tejla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JBUYKEHUE NCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHrne nByX LHMIMHAPOB WM IIAPOB PA3HOM MacCcel € OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHJI, BOZHUKAIOLIUX B PE3YyJIbTaTE B3AUMOJIEHCTBHS TEI.

N3mepenune macc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBHKEHHMS Opycka I0
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.

HccenenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MPYKHUHE U
pe3nHOBOM 00paslLie, OT UX AepopMaiu.

W3yyeHue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN depes
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYUHE YIIIOBOTO KoddduimenTa
3aBucuMocTu Fp,(N).



HccnenoBanue nBHXeHUS OpycKa MO HAKIOHHOM MJIOCKOCTU € MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpalllaTeIbHOE JIBUKEHUE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUNBOE, Oe3pa3TuYHOE paBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBUsI paBHOBECHS.

Bubl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

W3ydeHne ycTOWYUBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MexaHukxe.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

MMnysibe CHITIBI M U3MEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJISAX.

PaGora cuiapl Ha MajaoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuanbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHuumaneHass >Heprus.
[ToTenmmanbHas 3Heprust ynpyro neGopMupoBaHHON NpyxuHbl. [loTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAUMOHHOM moje. [loTreHimanbHas sHeprus
TeJaa B TPABUTALIMOHHOM I0JIE OJHOPOJHOTO IIapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUM CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKOUN SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.



YpaBHenue bepHyinu s WMICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTrBHOE IBMXEHUE.

N3mepeHre MOITHOCTHU CHUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JEMCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUuH NpU CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne nMimyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCA ITPH YIIPYTOM B3aMMOJIEHCTBHH.

N3mepeHne KHHETHYECKOM YHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CHJIBI TPEHHS] TPU JIBIDKCHUHM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gusnka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KUHEeTHUeckol Teopun (MKT), wux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUST M B3aMMOJICHCTBUS YACTHUIL] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUJKOCTEW U TBEPIBIX Te M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX
Mozeneii. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBo BeliecTBa.
IToctostnHass ABorapo.

TennoBoe paBHOBecwe. Temrepatypa u crmocodbl e€ m3mepenus. [llkana
temneparyp Llenbcusi.

Mopenbs uieanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
rasza IBHXKYyTCs XaOTHUECKHU U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3ompoiiecchl B
UJeabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
MPE/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.



CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOM  3Hepruei
NOCTYINATEJIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJl HIECATIBHOIO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETUYECKOW dHEPrUel MOCTYNaTEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOMCTBA M TEXHOJOTUYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MOTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTHL] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

Juddy3us :xuIKocTen.

Mogens onsita llTepHa.

[IpuTsIKEeHNE MOJIEKYL.

Moenu KpuCTaINIMYECKUX PEIIETOK.

HabGnronenue u rcciieoBaHUuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnepoBanne mpouecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUS IIPU
TEIJI000MEHE MEXTy TOPSUYEH U XOJIOTHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PEeKOMEHIO0BAaHO HCIOJb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mpoiecca.

N3ydenne nzobapHOTro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3amaHue BHEUIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpEHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CamMOnpOW3BOJIBHAA — peJIaKCalUs
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMAa YPaBHEHHUM:
ypaBHeHHEe MeHnaeneeBa—Knanelpona U BeIpaKEHUE [JII BHYTPEHHEW SHEPTHM.
VY ClI0BUS TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHIEHTPALUsl YaCTHUIL], BBICOKHE
TeMIepaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MIEAJIbHOIO
rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

OnemeHnrtapHas paboTa B TepMoanHaMuKe. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.



Tennomepenaya  kKak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHYECKOW  CHUCTeMbl 0e3  coBepmieHuss paborel.  KoHBekius,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMKocTh Tena. YAelbHas W MOJISIpHas
TETJIOEMKOCTH BEIIECTBA. YpaBHeHUe Maliepa. YenbHas TEIIOTa CrOpaHus
TorMBa. Pacu€r KkoiuuecTBa TEIUIOTHI Npu Temionepenade. I[lonstue 00
aanabaTHOM TpoIiecCe.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpe3
3aJIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHUCTEMBI MPOXOJUT
eMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

BTtopoii 3ak0OH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh mpUpOHBIX MPOIIECCOB.

[TpunHMmnb! ecTBrs TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKHE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUrarteineil. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
UCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U DJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3menenue Temneparypsl pu aanadaTuiecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne annabaTHOTO mpoiiecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

N3mepenue yaeapHON TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne anqnabaTHOTO MpoIiecca.

N3yueHne B3aMMOCBSA3M SHEPTHU MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.



[TapooOpa3oBanue u KoHAeHcanwms. lcmapeHue W KureHue. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllieHHble W HEHAChIIEHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTD
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbl KUTICHUS OT JTaBJICHHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHMS CBOWCTB
kpuctaiuioB. [lmaBieHne W KpucTam3anusa. YJIEJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarus.

Hedopmanmu tBEpOro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIUJIOBBIX KOJI€OaHU YaCTHUI] BEIECTBA KaK MPUYMHA
TEIJIOBOTO paclIpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEXOaAX.

VYpaBHeHUE TEMIOBOTO OajiaHca.

[ToBepxHoctHoe HaTspKeHHE. Kod(phuimeHT MmOBEPXHOCTHOTO HATSHKCHUS.
Kanusspusie sBneHus. J[aBiaeHne noa MCKPUBIEHHON NTOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHHYecKue YyCTpOMCTBA W  TEXHOJOTHYECKHE MPOLECCHI:  KHUJIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermioBoe paciupeHue.

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiaeHUS.

Mopnenu HEeHbIOTOHOBCKOM KUIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuUKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TENJIOTHI IIJIABJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NIAPOB.



N3mepenne abCOMIOTHOW BIIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenne koddduirenTa noBepXHOCTHOTO HATSKCHHS.

N3mepenne monyis FOnra.

HccnenoBaHue 3aBUCHUMOCTH  JAeQopMal pEe3MHOBOro  obOpasua  oT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznea 4. JaekTpoanHamMuka.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3anus Tell U €€ INMPOSIBICHUS. OJIEKTpHUYECKUi 3apsa. JlBa Buaa
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOIAHUKU.
DJeMEHTapHbIA JJEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsna.

Bsaumopaeiicteue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyoHa.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  noiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTennman snexTpocrarnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
pPaBHOMEPHO 3apsKEHHOro mo o0béMy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANps>KEHHOCTH 3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JlvdnekTtpukn B DJIIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHOE coenMHeHNE KOHIeHcaTopoB. [locnenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAToPa.

JIBrKeHUE 3apsyKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHYECKas 3alluTa, 3a3eMIJIEHHE 3JIEKTPOIPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIMUII ICUCTBUS BJIEKTPOMETPA.



DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUUECKOE T0JIE IBYX 3aPSKEHHBIX MJIACTHH.

Monens anekTpocTatndeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTAaTUYECKAS 3aLIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSTHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

O1eHKa CUJT B3aUMOJICHCTBUS 3apSKEHHBIX TEI.

HabGnronenue npeBpaliiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3yueHne npoTekaHus TOKa B LIEMH, COAEPKAIIeH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) pu
MOCJIEIOBATEILHOM COEUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwstil 31eKMpUiecKuii mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJIGKTPUYECKOTOo Toka. MCTOYHMKH
toka. Hampsokenune U u DJ1C é&.

3akod OMa Jisl yyacTKa MeIu.

DIEeKTpUUECcKOe CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M IUIONMIAJM TONEPEYHOTO CEUCHHS.
VY aenbHOE CONMPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenbHOE, NapalieIbHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpudeckux meneil. [IpaBmina Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerioBas MOIIHOCTb, BbIAC/seMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHBJIECHHWE HUCTOYHMKA TOKa. 3akoH Oma miid
MOJHOW (3aMKHYTOM) DJJIEKTPUYECKOW 1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SHEPTHUHU.

Hemoncmpauyuu.

W3mepeHne Cuilbl TOKa U HaIlpSKEHUS.



HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANpSHKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe uzmepenne DJIC. KopoTkoe 3aMbikaHKE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Osl coeTMHEHUsT HICTOYHUKOB Toka, D /[C Gatapeil.

HccnenoBanne pa3HOCTU MOTEHIMAIOB MEXIY MOJIIOCAMHA MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IICTH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMEMAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HaMpsDKEHUST JJISI  JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepmerpa (BoJabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd J/]C ranbBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXIY MOJIFOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIx cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOANUMOCTE TBEPABIX METAIJIOB. 3aBUCHUMOCThH COIMPOTUBICHHUS METAJUIOB OT
TemnepaTrypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKHY. CobOcTBeHHas u pUMecHast MIPOBOJAUMOCTh
noynpoBoHUKOB. CBocTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJHUTAX. DIEKTPOJIUTHYECKAsT JUCCOIUALIUS.
Onektponus. 3akonsl Dapajes 17 AIEKTPOIH3a.

DJIEKTpUUECKUl TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIIbI, JJIGKTPOHHO-JTydeBash TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: JTUOM,
TpaH3UCTOP, (OTOAMOM, CBETONWOM, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.



3aBUCUMOCTb CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

[TpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3za dapazes.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

CpaBHEHHE IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HabGmronenue snekrposnusa.

N3mepeHune 3apsiaa OJHOBAICHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHOM XaPAKTEPUCTUKH THOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, MPOBEpKAa MPEMIOKEHHBIX THUNoTe3 (BBIOOp u3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTe€MaTHUKH, ONOJIOTHUH, XUMUHU, T€Orpauu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUIA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusnyeckas BETUUYMHA, 3aKOH,
Teopusi, HaOJIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAaHHUE, MOJIENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopHsl.

Mamemamuxka: peunieHUe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napa6ona, runepbona, ux rpadpuku U cBoiicTBa. TpuroHomerpuyeckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozcusa: mexannueckoe IBWXKEHHE B KUBOUM npupoae, nuddysus, ocmoc,
TEMJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEH Cpeibl,
yTUAu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKM «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumua: NHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOECHUE aTOMOB U MOJEKY,
MOJb BEIIECTBA, MOJSpPHAs Macca, IOJIYyYEHUE HAaHOMATEpUAJIOB, TEIUIOBBIC



CBOMCTBA TBEPIBIX TN, KUIAKOCTEH U ra3oB, )KUAKUE KPUCTAIUIbI, FIEKTPUUECKUE
CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

TI'eocpagpua: Bna>xxHoCTh BO3/yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJKOTO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTrHUE), ABUTATEb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHAJlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONPHUOOpPOB,
razopaszpsaHble JaMIIbl, TOIYIIPOBOIHUKOBBIE TPUOOPHI, ralbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe no.e.

B3aumonieiicTBUEe TMOCTOSHHBIX MArHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MaruutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarunuTtHoe nose B BemecTBe. PeppoOMarHeTHKy, rapa- U AMaMarHeTUKy.

TexHu4eckrue yCTpPOMCTBA W TEXHOJOTMYECKUE TMPOLECChl: MPUMEHEHUE

MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

KaptuHa  nuHMM  UMHIOYKIMA ~ MAarHUTHOIO  MOJ  TOJOCOBOIO  H
MOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna MM MarHUTHOM UHAYKIUY TOJIST JIMHHOTO TPSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuiibl JIopeH11a Ha MOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUMI JNEUCTBUS AJIEKTPOU3IMEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



HccnengoBanne MarHUTHOTO TTOJISI ITIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTUKOB.

HccnenoBanne AeMCTBUA NOCTOSTHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOW UHIYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBneHne DIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHaykauu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC uHAYKIMU B MPOBOJHUKE, NBMKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[IpaBuo Jlenua.

NuayktuBHOCTh. KaTyllika WHIYKTUBHOCTH B LI€NU IOCTOSIHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuYecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE IPOIECChl: MHAYKIIMOHHAS
Meyb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMHU TEJI IPU ABMKCHUM B MArHUTHOM T0JIE
3emin.

Hemoncmpauuu.

HaOGmroienne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIOYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBieHMEe CAaMOMHIYKIIMH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMKM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

OnpeneneHne MHIYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHas cucrema. CBoOO HEIE KOJICOAHUS.

["apmonnueckue konebanus. KunemaTnueckoe M IUHAMHUYECKOE OIMHUCAHHE.
DHEPreTUUecKoe OMUCaHue (3aKOH COXpaHEHUsS MEXaHW4YeCKoW sHepruu). BoiBon



JTUHAMAYECKOTO OMUCAHUS TAPMOHMUYECKUX KOJICOAHUHN U3 UX DHEPTreTUYECKOTO U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amruntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJEOAHUIN HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m 4actora kKojeOauuid. [lepuon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTEeMaTUYeCKOro MasTHHKA. llepuos CBOOOAHBIX KOJICOAHWN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux konebanusx. BeiHyxaeHHbIe KoneOanus. Pe3onanc.
PesonancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa U TEXHOJIOIMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeILHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH NIEPUOJIA MANBIX KOJIEOAHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

HccnenoBanne koyie0aHWW Tpy3a Ha MACCUBHOM TMPYKHUHE C IEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUU NIPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBanre BRIHYKICHHBIX KOJIEOaHUI.

HabGmronenne pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTAHOTO M MPYKUHHOTO
MasITHUKOB.

N3y4yenune 3aKOHOB JBMIKEHUS TeJla B XOJ€ KOJIeOaHU Ha yIIPYTOM IOIBECE.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

NccnenoBanrie yObIBaHMS aMILTUTY/IbI 3aTYyXaIOIINX KOJICOAHUIA.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUIM.

Tema 2. dnekmpomacHummubple KOAeOAHUA.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHUS YHEPTUH B UACATHHOM KOJICOATEIIbHOM KOHTYPE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KOJIeOaHMsI. BrinyxeHHbie
AIIEKTPOMATHUTHBIE KOJICOAHUS.



IlepemenHbli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCHCTByIONIEE 3HAUYCHHWE CHJIBI TOKA W HAMNpSOHKEHHS MpH pa3indHor (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIM TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOI0 TOKAa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOieHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpoIepeiay.

Jlemoncmpayuu.

CB0OOOHBIE AIIEKTPOMAarHUTHbIE KOJIeOaHusl.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTpPOMAarHuTHOTO TE€HEPaTopa.

BbIHYXI€HHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO ¥ MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Mopaenb AMHUY 3JIEKTpONepeIayu.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomuol, nPAKMUKYM.

Nzyuenue tpancpopmaropa.

HccnenoBanre nmepeMEeHHOrO TOKa 4Yepe3 MOCHeAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO pEe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 6OJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS HUX pacnpocTpanenus. llomepeunsie u
IIPOJIOJIBHBIE BOJIHBL. llepron, CKOpOCTh pPACHpPOCTPAHEHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHe, MHTephepeHlHs u
nudpaKims.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.



DONEeKTPOMArHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  3JIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anus, uHTepdepeHns u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBUaAcHUA. Pannonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyecknue yCTpOMCTBa M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJOIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIPpUMEHEHUE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHUIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTo U yIbTPaPHOIETOBOTO U3TyUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3yyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCcTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpoOCTpaHEHUE CBETa B OAHOPOJHOW cpene. Jlyu csera.
To4YeuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIIeHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHUYECKOTO CBETA
4yepe3 IpaHully pasjiesia AByX ONTHYECKUX CPE.

Xon myueit B mpusme. [ucnepcus cBera. CroXKHBIM cOCTaB O€IOro CBeTa.
IIBeT.

[lonHoe BHyTpeHHEe oTpaxeHue. [IpenenapHplil yroyl MOJIHOrO BHYTPEHHETO
OTPaKECHMUS.



Cobuparoniie U pacceuBamomue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOsIHME ¥ ONTHYECKas Cujla TOHKOW JIMH3BL. 3aBUCHMOCTH (DOKYCHOTO
pPacCTOSIHUS TOHKOW C(HEpUYECKON JMH3BI OT €€ TeOMETPUH W OTHOCHTEIHLHOTO
MOKA3aTes MPETOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYCHUE, JaBAEMOE JIMH30M.

Xoa ay4da, MPOLICANIETO JWH3Y IOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckoir ocu. IlocTpoeHune wu3zo0pakeHWd TOYKM M OTpe3Ka MpPSAMON B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
cUucCTeMa.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kiaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckorn, Qortoamnmapar, MHUKPOCKOI, MPOCKIMOHHBIN arfmapar, MPOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHAs CBETA.

HabGnrogenue noJHOro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOA.

HccnenoBanre xoJa CBETOBBIX IYYKOB 4YEpe3 IUJIOCKOMapauieNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaoOmronenue natepdepeHinm ceera.

Hab6nronenune nBeTOB TOHKUX TMJIEHOK.

Hab6mronenune nudpaxium crera.

N3yyenue nudppakiinoOHHON perETKY.

HaGmronenune nudpakiimOHHOTO CIIEKTpa.

HaOnronenue nucnepcuu cBeTa.

HaOnronenue nosisipuzanuu CBETA.

[IpuMeHeHue NOSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHne nokasaress NpesioMJIEHNs CTEKJIA.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJIKHUX JIHH3).

H3mepenne pOKyCHOTO pacCTOSHUS PACCENBAOIINX JIUH3.

[Tonyyenue n300paxxeHusi B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpPEHIINN U TOISPU3AIIH CBETA.

N3ydeHne noyisipru3alry CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue nHTEpPEepeHIINU JIa3epHOTO U3ITyUYCHUS HA IBYX IIEISIX.

Hab6mronenue nucnepcumu.

HaOmronenue u ucciaegoBanve Iu(ppakiimOHHOTO CIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[TonydyeHue crekTpa U3ITy4eHHUS! CBETOMO/A MPU MOMOIIN AUGPAKIIUOHHOM
PEIIETKMY.

Paszges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  KJIacCM4Yeckod — MmexaHuku.  [loctynatsl
CHEeUaTbHOU TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEISTUBUCTCKON YaCTHUIbl. DHEPTHUS
MIOKOSI.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOUECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHndeckuil SKCIIEpUMEHT, J1a00paTOPHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX 4acTUIl (MO
dboTorpadusM TPEKOB 3apSXKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. KopnycKyaapHo-601H0801 0yaIu3Mm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3IydyeHUe aOCOTIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Ouamreitna s hotodddexra. «KpacHas rpanunay gotodrddekra.

JlaBnenve cBeta (B 4YaCTHOCTH, [JaBJEHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIOTHO OTpakaromrytro moBepxHOCTh). Ombrter I1. H.
JleGenena.



BosHoBBIE cBOMCTBa yacTul. Bonnel ne bpoira. Jlnuna BosHb! 1e bponns u
pasMepbl 00JacTH JIOKAJIM3alUUu JABWXKYyLIeWca dactulbl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHn4eckrue YCTpPOMCTBA M TEXHOJOTHUYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTodnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUOI.

Jemoncmpayuu.

®doTo3ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.

HUccnenoBanne  3aBUCHUMOCTM  CONPOTUBIICHUS  IMOJIYNPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroguon.

Conneunas Oartapest.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

UccnenoBanue ¢poTope3ucropa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe HcciieoBanus hoTodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/L OT HAIPSKECHUS.

Tema 2. @usuka amoma.

OnbITHl 1O KCCIEAOBAHMUIO CTPOCHUsSI aroma. llnaHerapHas monenb aTtoma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MPHU MEPEX0ie aToMa
C OHOTO YPOBHSI JHEPIUU HA IPYTOM.

Buapl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJCHHOE U3JlyueHue ceera. Jlazep.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mogens onbita Pezepdopaa.

HaOmronenue muHeNYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHS.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKYM.

HaOmronenue muHe4aToro crnekTpa.

HccnenoBanne cnekTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOAA U U3MEPEHHUE
nocTossHHON Punbepra.

Tema 3. Qu3uka amomnozo A0pa u 31eMeHMAPHLIX YACHUY,.

Hyxnonnass moxens snapa [elizenOepra—lMBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.



PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nyuyeHue.

3aKkoH paJMOAKTUBHOTO pacmnaga. PagnoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBoOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B siape. SAaepubie cuibl. JledekT Macco sapa.

Anepurie peaknuu. [lenenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHHTE3a. JKOJOTHYECKUE acCIEeKThl pPa3BUTHUS
AJIEPHOM SHEPrETUKH.

Mertonbl perucTpanuy U UCCIEAOBAHUS AJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTABHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI M JIEOTOHHI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOAENb apOHOB.

@uzuka 3a npenenamu CrangaptHo Mozaenu. TéMHas Marepus U TEMHas
DHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
BunibcoHa, SAEpHBI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs: TOMOoTrpadus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanre paguoakTUBHOIO (POHA C UCIIOJIB30BAaHUEM JO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMHUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHuH. [IpyMEHUMOCTh 3aKOHOB (U3MKKA JUIsi OOBICHEHUS MPUPOJIbI
KOCMHYECKUX 0OBEKTOB.

Metoasl aCTpOHOMHYECKUX HcciieqoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIBI, PAJANOTEIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHMSI.

Buna 3Bé3nHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHUE.

ConHeuHas cucrtema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW NOCJIENOBATENBHOCTH. BHYTpeHHee cTpoeHHue
3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonu ColiHIa U
3BE3/1. DTallbl )KU3HU 3BE3 /.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U kBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3TydeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIIOJIB30BAHUEM
KOMITBIOTEPHBIX MPHUIIOKEHHUMN JIs ONpEAesieHUs MMOJI0KEHN HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3aus (CeBEepHOro IOJIyIIapus U SpKUe
3BE3ILI.

HabGmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JHBIX
CKOILJICHHM.

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEITUYHUH.
OneHka rpaHull MOrpeurHOCTeM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUKA  3aBUCHMOCTEU
bu3MYecKuX BETUYHMH, MPOBEpKAa MPEMIOKEHHBIX THUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01maroiee MOBTOPEHUE.

O0o01eHne U cucTeMaTH3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoauHamuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHMUYECKOH c(hepax AedaTeTbHOCTH YeJIOBeKa, POjib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIMIA
bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (u3MyUecKoW KapTHUHE MUpPA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBS3€U C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, T€OTpaPUH U TEXHOJIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C UZYUCHUEM MEMO008 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHUE,
NOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusl.



Mamemamuka: pelieHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHYECKHUE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMH HA OCH KOOPJMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKUMA. [lpu3Haku nogoOus TPEYroJbHUKOB,
OIpeieNIeHUE MIIOMAAN IIJIOCKUX GUryp u 00béMa Tell.

Buonozcun: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyieOaTeabHbIE
JBWKEHUA B JKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJICTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMArHOCTUKA B MEIWLHMHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAs: CTPYKTypa TBEPIABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

I'eocpagpua: mMarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHHE IIOCTOSHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANEKTpOoABUTaTENb IKOOH, reHepaTop MEPEMEHHOI0 TOKa, MHAYKIMOHHAS IEYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOIBUraTelb, pajgap, paiuonpuEMHUK, TEIEBU30D,
anTeHHa, TteiepoH, CBY-meub, ynabTpa3ByKoBass JMarHOCTUKa B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, AI€pHAs SHEPTreTUKA U IKOJIOTUYECKUE ACTIEKThI €€ Pa3BUTHS.



I[INIAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMBI [10 ®U3VKE HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI
JInyHOCTHBIE pe3yabTaThl OCBOECHUA y4eOHOro npeamera « DU3HKay JT0JKHbI

OTpakaTb TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCS PYKOBOACTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEH MO3UIMEN TNYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHUM, COOTBETCTBYIONINX TPAAUIIMOHHBIM [IEHHOCTSIM
pOCCHIICKOTo 00IIECTBA, PACIIMPEHUE )KU3HEHHOTO OMBITA U OTbITA ACSITEIHHOCTH B
IIPOIIECCE PEANM3ALMN OCHOBHBIX HAIPABJICHUIN BOCIIUTATEIIBHON IEATEIIBHOCTH, B TOM
YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHMSA:

e COPMUPOBAHHOCTH TPAKIAHCKON MOZUIIMK 00YUaIOIIErocs KaKk aKkTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

e IPUHATHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTUUECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JACATEIBHOCTh B HUHTEPECAX IPAkKIAHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIiy;

e YMEHHUE B3aUMOJEHCTBOBATh C COLMAJIbHBIMA HHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIUSAMU 1 HA3HAYCHHEM;

e TOTOBHOCTH K TYMAaHUTaPHOM Y BOJIOHTEPCKOM JIESITEIBHOCTH.

NAaTPUOTUYECKOI0 BOCITUTAHUSA:

e ChOPMUPOBAHHOCTh POCCUHCKOM IpaKqaHCKOW MICHTUYHOCTH, MATPUOTHU3MA;

e [IEHHOCTHOE OTHOILIEHHUE K TOCYIapPCTBEHHBIM CUMBOJIAM, JOCTHUKEHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STHUECKOTO TOBEICHUS;

e CIIOCOOHOCTDH OLIEHUBATH CUTYAIUIO U TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYSACH HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTHU, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOIO OYIyLIETO.

ICTETHYECKOI0 BOCIIMTAHUA:

¢ 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIKOYAsl SCTETUKY HAy4YHOTO TBOPUYECTBA,

npucyero pu3nvyeckoil Hayke.
TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEPEC K Pa3IUYHbIM cepaM MpodhecCHOHATBEHOM NesSTEIBHOCTH, B TOM YUCIIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;

e TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOI0 BOCIIUTAHMSA:



e cC(hOPMHUPOBAHHOCTD IKOJIOTUYECKOM KYIBTYPBI, OCO3HAHUE TTI00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIEM;

e IUVIJAHUPOBAHUE U OCYILECTBICHUE AEUCTBUN B OKPYKAIOIIEN CPEJIe HA OCHOBE
3HAHMS 1IeJIe YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

e paCUIMPEHHE OIBITA IEATEIbHOCTH YKOJIOTMUYECKON HAMPABIEHHOCTH HA OCHOBE
UMEIOLINXCS 3HAHUU 10 (pusmKe.

LEHHOCTH HAYYHOI'0 NIO3HAHMSA:

e C)OPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3HMUECKON HAYKH;

e OCO3HAHHE LICHHOCTU HAyYHOH JESITEIIbBHOCTH, TOTOBHOCTB B IIPOLIECCE U3YUCHUS
(U3UKK OCYHIECTBISATh MPOECKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble Jlornyeckue JeicTBus:

e CAMOCTOSITEIBHO (POPMYJIMPOBATH U aKTyaIM3UPOBaTh MPOOJIEMY, paCCMATPUBATh
€€ BCECTOPOHHE;

* OIIPEIEIATH LIEJINA IEATEIBHOCTH, 3a1aBaTh [IapaMeTPhl U KPUTEPUHU UX TOCTHUKECHHUS;

¢ BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHUBOPEYHS B paCCMaTPUBAEMBIX (PU3NYECKUX
SABJICHUSAX;

e pa3pabaThIBaTh IUIAH PEUIEHUS IPOOJIEMbI C YUETOM aHAIM3a UMEIOLUXCS
MaTEepUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

e BHOCUTb KOPPEKTUBHI B JEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU NIOCIIEICTBUH JEATEIBHOCTH;

e KOOPAMHUPOBATH U BHITIOJIHATH pa0OTY B YCIOBUSX PEATbHOI0, BUPTYAJIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

e Pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELIEHUH KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

e BJIQJICTh HAYYHOU TEPMHUHOJIOIMEN, KIIFOUEBBIMU NTOHATHUAMHA U METOAAMU
bu3nYecKoil HayKH;

e BJIaJIETh HaBbIKAMH YUEOHO-UCCIEA0BATEILCKON U MMPOSKTHOM 1EATEIbHOCTH B
o0nactu (PU3HMKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY ITOMCKY
METOJIOB pELIeHUs 3a/1a4 (PU3UUECKOTO COAEPIKAHUS, TPUMEHEHUIO Pa3INYHbIX
METOJ0B ITIO3HAHUS;

e BJIQJIETh BUJIAMH JICSTEIBHOCTH IO TOJIYYEHUIO HOBOTO 3HAHUS, €T0
WHTEpHIpEeTaluu, TPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX Y4€OHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX POEKTOB B 00J1acTH (DU3UKH;



e BBISIBJISITh IPUYMHHO-CIIEICTBEHHBIE CBA3U U AKTYyAJIM3UPOBATH 3a/1a4y, BbIJIBUTaTh
TUINOTE3y €€ pelIeHHs], HAaXOAUTh apTyMEHTHI ISl I0Ka3aTENbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPbl U KPUTEPUU PEILICHHUS;

 AHAJIU3UPOBATH MOTYUYEHHBIE B XO/I€ PEUICHUS 33]1a4M pPe3yIbTaThl, KPUTHUECKH
OILICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

e CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIHLHON
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

e 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

e YMETb MIEPEHOCUTH 3HAHUS M0 PUBHUKE B MPAKTUUYECKYIO 00JIaCTh
KU3HEIEATEIIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTEH;

e BBIJIBUTaTh HOBBIE HJIEU, TPEAJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI M PEILEHUS;

e CTaBUTb IIPOOJIEMBI U 33]1a4H, JOMYCKAIOILIUE AIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nndopmanueii:

e BJIaJIETh HaBbIKAMU MOJYyYEHUsI HHPOPMaLUU (PU3NIECKOTO CONECPKAHUS U3
MCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYILIECTBIIATH MOMCK, aHAJIU3,
CUCTEMATHU3ALMIO U HHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUAOB U (hopm
IIPE/ICTABIICHHUS];

e OLICHUBATh JIOCTOBEPHOCTh MH(OPMALIUY;

e HCMOJIB30BATh CPEACTBA UH(OPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pELIEHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALMOHHBIX 33]1a4 C
coOJroIcHueM TPeOOBAHUM SPTOHOMHUKH, TEXHUKH O€30MTaCHOCTH, TUTHUCHBI,
pecypcocOepexeH s, MPaBOBbIX U ATUYECKUX HOPM, HOPM UH(DOPMALIMOHHON
0e30I1acHOCTH;

e CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPHKAHUS B PA3IMUHBIX (hopMaTax ¢ yu€ToM
Ha3HauYeHUs UHPOPMALIUU U LEIEBON ayJUTOpUH, BEIOMpas ONTUMAIBHYIO (GopMy
IIPEICTABIICHUS U BU3yaJIU3aLUU.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

e OCYILIECTBJIATH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU J€ATEIbHOCTH;

e PaCIlO3HaBaTh MNPEANOCHIIKA KOHQIUKTHBIX CUTYalMi U CMIT4aTh KOHMIUKTHL;

e Pa3BEPHYTO M JIOTUUHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

e IOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUYaIbHOU pabOTHI;

e BBIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX MHTEPECOB
Y BO3MOXHOCTEH KaK/10T0 WieHa KOJIJIEKTHBA;

e IPUHUMATH LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JICUCTBHS 10 €€ TOCTUKEHUIO: COCTABJIATH IUIAH AEUCTBUN, PACIPEAEIATH POJIM C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXKIaTh pe3yabTaThl COBMECTHOM pabOTHI;

e OLICHMBATh KAYECTBO CBOETO BKJIAJa M KaXKI0T0 YYaCTHUKA KOMAaH/Ibl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;



e Ip€JIaraTh HOBbIE MPOEKTHI, OLEHNUBATH UJIEU C TO3ULIUN HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

¢ OCYILIECTBIISATh IO3UTUBHOE CTPATErMUYECKOE MMOBEICHUE B PA3JIMYHBIX CUTYyAIUsX,

MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.
PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanms:

¢ CAMOCTOATEIHHO OCYIIECTBIISATH O3HABATENIBHYIO IEATEILHOCTh B 00JaCTH (QU3UKHU
Y aCTPOHOMUHU, BBISIBIISTH MPOOJIEMBI, CTAaBUTh U (hOPMYIUPOBATH COOCTBEHHbIE
3a/1a4y;

e CAMOCTOSITEIILHO COCTABJIATH IUIaH PEUICHUS PACUETHBIX U KAY€CTBEHHBIX 3a/a4,
IJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

e PACHIUPSITH PAMKH Y4€OHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

e ICJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pEIICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OMBIT;

e CIIOCOOCTBOBATH (POPMHUPOBAHUIO U TPOSIBIICHUIO dPYIUIINU B 00J1acTU (HU3UKH,
MOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJJIeKT:

e 1aBaTh OI[EHKY HOBBIM CUTYAIIUsIM, BHOCUTh KOPPEKTUBBI B ICSITEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

e BJIaJICTh HaBBIKAMH TIO3HABATEILHON pedIEKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YITATOB U OCHOBAHUN;

e HCMOJIB30BATh MPUEMBI pe(PIIEKCUU 17151 OLICHKU CUTYAaIllH, BBIOOpa BEPHOTO
pEeLIeHHUS;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO TPUHUMATh PEIICHUS IO UX CHIXKEHUIO;

e IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPHU aHAIHU3E PE3YIbTATOB JIESITEIHbHOCTH;

e IPUHUMATDH ce€0s, TOHMMAsi CBOM HEAOCTATKU U IOCTOMHCTBA;

e IPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX MPU aHAIU3E PE3YIbTATOB JEATCIBHOCTH;

e PU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKHU.

B mporuiecce nOCTHKEHUS TMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS IPOTPAMMBI IO (pU3HKE
JUTSL YPOBHS CPEIHETO 00IIero 00pa3oBaHus y 00yUJarOIMMXCs COBEPIICHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, IPeAnoiaralomuii copMupoBaHHOCTD:

e CAMOCO3HAHMSI, BKIIOYAIOIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOILIMOHATBHOE
COCTOSIHHE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOM SMOIIMOHATBHOM CEPHI,
OBITh YBEPEHHBIM B ce0e;

e CAMOPETYJIUPOBAHMS, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEICHHE, CIIOCOOHOCTh aaNTUPOBATHCS K
HMOIIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEN MOTUBALIMY, BKIIOYAIOIIEH CTPEMIICHUE K TOCTUKEHHUIO LIEJIH U
yCIIEXY, ONTUMU3M, MHUIIUATUBHOCTh, YMEHHE JIEMCTBOBATH, HUCXO/ISI U3 CBOMX
BO3MOKHOCTEH;

¢ DMIIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh SMOLIMOHAILHOE COCTOSHUE
JPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUN OOIICHUS, CIOCOOHOCTH K
COYYBCTBHIO U COIEPEIKUBAHUIO;

e COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIIICHUS C
JPYTUMH JIFOJbMHU, 3a00TUTHCS, TIPOSIBIISATh HHTEPEC U pa3pemiaTb KOHMIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K kon1y o0yuenus B 10 knacce npeaMeTHbIE Pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:

e IOHUMATh POJIb (PU3UKH B SIKOHOMHUECKOH, TEXHOJIOTUUECKON, IKOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKOU c(pepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PUBUKHU
B COBPEMEHHOM HAy4YHOU KapTUHE MUPA, 3HAUEHUE ONUCATEIBHOM,
CUCTEMATU3UPYIONIEH, O0BICHUTEIHLHON U MTPOTHOCTUYECKON (PYHKITUH
buznyecKoil Teoprun — MEXaHUKHU, MOJIEKYJIIPHON (DU3UKU U TEPMOJUHAMUKH,
poJib (pusmveckoil Teopuu B (GOPMUPOBAHUU MTPEACTABICHUN O (PU3UUECKOM
KapTUHE MUPA;

e pa3IMyaTh yCIOBUS IPUMEHUMOCTHU MojieNiel (PU3MYECKUX TeJl U MPOLECCOB
(s1BIEHMI): MHEpLIMATIbHAS CUCTEeMa OTCU€Ta, aOCOTIOTHO TBEPIOE TEIO,
MaTepuagbHas TOUKa, paBHOYCKOPEHHOE JIBUYKEHUE, CBOOOJHOE MaJICHHE,
abcoIIIoTHO yripyras Aedopmaliusi, abCOIOTHO YIPYroe U aOCOIIOTHO HEYNPYToe
CTOJIKHOBEHMSI, MOJIEJIH Ia3a, )KUJKOCTU U TBEPAOTO (KPUCTAIIIMYECKOI0) TENa,
WJICAJIBHBIN T'a3, TOUCUHBIN 3apsiJl, OQHOPOJHOE JIEKTPUUECKOE MOJIE;

e pa3IMYaTh YCIOBUS (TPAHULIBI, 00JIACTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB,
MOHMMATh BCEOOIINI XapakTep QyHAaMEeHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATH U OOBSICHATH MEXAaHUUECKHUE TPOLECCHI U SIBJICHUS, UCTIOb3Ys
OCHOBHBIE TIOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTENBHOCTh MEXaHUYECKOTO
JBUKEHUS, (POPMYIIbI KHHEMATUKN PABHOYCKOPEHHOTO JIBUKECHHUS,
npeoOpazoBanus ["anunes st CKOPOCTH U nepemMelieHus, 3akousl HproTona,
MPUHIIUI OTHOCUTENbHOCTU ["anuses, 3aKkoOH BCEMUPHOTO TATOTEHUS!, 3aKOHbI
COXpaHEHUsI UMITYJIbCA U MEXAHUYECKON IHEPTUH, CBSA3b pabOThI CUIIBI C
U3MEHEHUEM MEXAHUYECKOW SHEPIHH, YCIOBHS pABHOBECHS TBEPIOTO TEINA), IPH
3TOM HCIIOJIb30BATh MATEMATHYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBAaTh YCIIOBHUS
MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB: MpeoOpa3oBaHuil ["anues, BTOporo u
TPETHEro 3aKOHOB HbIOTOHA, 3aKOHOB COXPAHEHHS UMITYJIbCA U MEXaHUYECKON
HHEPIUH, 3aKOHA BCEMUPHOI'O TATOTEHHUS;



 AHAJIM3UPOBATH U OOBICHITH TETUIOBHIE TIPOIIECCHI U SIBJICHHUS, HCTIOIB3YSI OCHOBHBIC
nosioxkenust MKT 1 3aKkoHBI MOJIEKYJISIpHOM (PU3UKK U TEPMOJIUHAMUKHU (CBS3b
JABJICHUS UCATBHOTO Ta3a CO CpeAHEN KMHETUYECKOU SHEPrUue TeII0BOIO
JBH>KCHUS U KOHILICHTPAIUEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO
CpeIHEN KNHETUYECKOW SHEPrUE TEIJIOBOTO JBUKEHUS €r0 YaCTHUIL, CBS3b
JIaBJICHUS UCATBHOTO Ta3a ¢ KOHIIEHTPAIMe MOJIEKYJI U €ro TeMIIepaTypou,
ypaBHeHHe MeHneneeBa—Knaneiipona, nepBblid 3aKOH TEPMOJNHAMUKH, 3aKOH
COXpaHEHUS IHEPTUU B TEIJIOBBIX MPOIECCaX ), IPU ITOM HCIIOJIb30BATh
MaTeMaTUYECKOE BBIPAXKEHNE 3aKOHOB, YKa3bIBATh YCIOBUSI IPUMEHUMOCTH
ypaBHeHHs1 MeHeneeBa—Knanelpona;

e AHATM3UPOBATH U OOBACHATH IECKTPUUECKHUE SIBJIICHUS, UCIIOJIb3YSl OCHOBHBIC
MOJIOKEHUS ¥ 3aKOHBI AJIEKTPOJIMHAMUKH (3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiia, 3akoH KylioHa, MOTEeHIHAIBHOCTh 3JIEKTPOCTATUYECKOTO MOJISA, IPUHIIUI
CYNEPHO3ULIUH SJIEKTPUUECKUX OJIEH, IPU 3TOM YKa3bIBasl YCIOBUS
MPUMEHUMOCTH 3akoHa KysoHa, a TakKe MPaKTUYEeCKU BaXKHBIE COOTHOIICHUS:
3aKkoHbI OMa JJIsl ydacTKa LENH U I 3aMKHYTOU 3JIEKTPUUECKOM 11eMH1, 3aKOH
Hxoynsa—Jlenua, npaBuia Kupxroda, 3akonst @apajes 11 2JIEKTPOJIN3a);

e OTNIMCHIBATH (DU3UYECKUE TIPOLIECCHI U SIBJICHUS, UCTIONB3YS BETUYUHBI:
MEPEMEILICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHJIbI, IaBJICHUE, TOTEHIIUAJIbHAS YHEPTUsI, KHHETUUECKasl SHEPIus,
MEXaHUUYEeCKas SHEeprus, paboTa CHJIbI, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE, Chla
TSYKECTH, CHJIA YIIPYTOCTH, CUJIA TPEHUS, MOLTHOCTb, SHEPTHUS B3aUMOJECHCTBUS
Tesa ¢ 3eMiéit BOM3U e€ OBEPXHOCTH, SHEPTHsl YIIPYyroil nedopmaruu
MPY>KUHBI, KOJIMYECTBO TETUIOTHI, A0COJIIOTHAS TEMIIepaTypa Teja, padoTa B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTUSI UICAILHOTO OJTHOATOMHOIO Ta3a, pabora
WJICAJIBHOTO ra3a, OTHOCUTEIIbHASA BIaXHOCTh Bo3ayxa, KII/ nneansHoro
TEIUIOBOTO JIBUTATEIS; DJIEKTPUUYECKOE T0JI€, HAPSHKEHHOCTD AEKTPUUYECKOTO
MOJIs1, HAPSKEHHOCTD TOJISl TOYEUHOTO 3apsijia WIK 3aps>KEHHOTo 1apa B
BaKyyMe€ M B JUAJIEKTPUKE, MOTCHITUAT DJIEKTPOCTATUYECKOIO MOJIs, Pa3HOCTh
MOTEHIIUAJIOB, AJIEKTPOABIIKYIIAs CUJia, CUjla TOKA, HAINIPsHKEHHUE, MOIIIHOCTh TOKa,
AIEKTpUYecKas EMKOCTh TIJIOCKOTO KOHICHCATOPa, COMMPOTUBJICHNE yYacTKa IeMu
C TIOCJIEIOBATENBHBIM U TTapaJICIbHBIM COSIMHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUUYECKOTr0 MOJII KOHAEHCATOPA;

¢ O0OBACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SBJICHUN: MEXaHUUECKOE
JIBH>KEHHUE, TEMJIOBOE JIBUKEHUE YACTULL BEIIECTBA, TEIJIOBOE PABHOBECHE,
OpoyHOBCKO€ NBrKeHHE, MU y3usi, ucmapeHre, KUMeHNE U KOHICHCAIIHS,
MJIABJICHUE W KPUCTAUIM3ALIMs], HATPaBJIECHHOCTh TEIUIONEPEAauH, JICKTPU3ALIUS
TeJ1, SKBUMIOTEHIIUATILHOCTh MOBEPXHOCTHU 3apsKEHHOTO MTPOBOAHUKA;

e POBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTH OAHON (DU3UYECKOI BEIMUYUHBI OT JPYTOi ¢
MCIIOJIb30BaHUEM NPAMBIX U3MEPEHUM, P ’TOM KOHCTPYUPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YNHTATHI MOJTYICHHOW 3aBUCUMOCTH (DU3MYECKUX BEIIMUUH B



BUJIE TPAPUKOB C YUETOM aOCONIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, IenaTh
BBIBO/JIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMUS,

o MPOBOANTH KOCBEHHBIC H3MEPEHUS (PM3UUECCKUX BEIIMUUH, TIPH 3TOM BBEIOMPATH
ONTUMAJIbHBIA METOJT U3MEPEHHUS, OLIEHUBATh A0COTIOTHBIE U OTHOCUTEIIbHBIE
MOTPENTHOCTHU MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

e IPOBOJIUTH OMBITHI 110 IPOBEPKE MPEJI0KEHHOMN TUIIOTE3bI: TIAHUPOBATD
IKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YJIbTATHI U JIeNIaTh BHIBOJ] O CTATYCE MPEIOKEHHOMN TUIIOTE3bI;

e COOMIOAATH MpaBuiia 6€30MaCHOTO Tpya MpU MPOBEACHUH UCCIICJOBAHUN B paMKax
y4e0HOT0 HKCIIEPUMEHTA, IPAKTUKYMA U yueOHO-UCCIIeIOBATEIHCKON 1
MPOEKTHOM IEATETHHOCTH C NCIOJIb30BaHNEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

e pelIaTh pacu€THBIC 3a1a41 C SBHO 33JIaHHOM M HESIBHO 3aJJaHHON (pU3NUYECKOn
MOJICJIbIO: HA OCHOBAHUU aHAJIM3a YCJIOBHsI 0OOCHOBBIBATH BHIOOD (pr3ndecKoi
MOJIeJIM, OTBEYAIOIIEH TpeOOBaHUAM 3a/1auu, IPUMEHSITh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJAThl PU3NIECKUX TEOPUH MPH UCTIOTH30BAHUU
MaTeMaTHYECKUX METOOB PEIICHHUs 33a]a4, TPOBOAUTH Pacu&Thl HA OCHOBAHUH
UMEIOIINXCS JAaHHBIX, aHATM3UPOBATH PE3YIbTAaThl U KOPPEKTUPOBATH METO/IbI
pemIeHus ¢ Y4ETOM MOTYUYEHHBIX PE3YJIbTATOB;

e peIIaTh KaueCTBEHHBIC 3a]]a4M, TPEOYIOIIe MPUMEHEHUS 3HAHUN U3 Pa3HBIX
pas3zenoB Kypca (M3HKH, a TAKKE HHTETPALlK 3HAHUHN U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA: BEICTPAUBATh JIOTHUECKYIO IIETIOUKY PACCYKIACHUMN
C ONOPOM Ha N3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

e ICTION30BATh TEOPETHUUECKUE 3HAHUS JUTsl OOBSICHEHUS OCHOBHBIX TTPUHIIUIIOB
pabOThI K3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTHUECKHIX
MPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJIA POCCUHUCKHUX U 3apyOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHUE MPOILIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

e AHATTM3UPOBATH U OLIEHUBATH TIOCIIEACTBUS OBITOBOM 1 TIPOU3BOIACTBEHHON
JIeSITEIIbHOCTH YEJIOBEKa, CBA3aHHOMN C (PU3NUECKIUMHU MPOIIECCaMU, C TTO3UITUH
HKOJIOTUYECKOM 0€30MacHOCTH, MPEACTABICHUHN O palllOHATIEHOM
MPUPOIOTIOIH30BAHNH, & TAK)KE PA3yMHOM HCTIOJIB30BaHUM JTOCTHKEHUN HAYKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTUS YeJIOBEUECKOTo 00IeCTRa;

e IPUMEHSATH PA3JIMYHbBIC CIIOCOOBI pabOThI ¢ HH(pOpMaIuen Ppuznueckoro
COJIEP>KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOIOTHH,
IIPU 3TOM UCIOJIb30BaTh COBPEMEHHBIC NH(DOPMAITMOHHBIC TEXHOJIOTUH JIJIS
MOWCKA, IEPEepabOTKU U MPEIbABICHUS YI€OHON U HAYYHO-TIOMYJISIPHON
uH(pOopMaIuK, CTPYKTYPUPOBAHUS U MHTEPIPETALNUA UHPOPMAILIUHU, TTOTyYEHHOU
U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYYAEMYIO



uH(GOPMAIIUIO U OLIEHUBAThH €€ JOCTOBEPHOCTh KaK HAa OCHOBE UMEIOIIUXCS
3HAaHUH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA WH(OPMALIUH;

e IPOSIBIISATh OPTraHU3ALMOHHBIE U [I03HABATEIbHBIE YMEHUS CAMOCTOSITEIIBHOTO
IpUOOPETEHNUS] HOBBIX 3HAHUN B IIPOLIECCE BBIITOJIHEHUS IPOEKTHBIX U Y4eOHO-
UCCIIEI0BATENICKUX padoT;

e paboTaTh B IPYIIIIE C UCTIOTHEHUEM PA3IMYHBIX COLUATBHBIX POJIEH, MIaHUPOBAThH
paboTy rpymnmnsl, pAlMOHAIBHO PACIPEAEIIATh I€ATEIbHOCTh B HECTAHAAPTHBIX
CUTyalUsIX, aJIeKBaTHO OLICHUBATh BKJIAJl KaXJA0I0 U3 YYaCTHUKOB TPYIIIIHI B
pelIeHre paccMaTpUBaeMon IPOOIIEMBI;

* IPOSIBJISITH MOTHUBALIMIO K OyAyLIei npodeccuoHanbHOMN AEATEIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K koniy o0yuenus B 11 knacce npeIMeTHbIE PE3YIbTAThl HA YTIyOJIEHHOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e IOHUMATh POJIb (PU3UKU B IKOHOMUYECKOM, TEXHOJIOTUUECKOM, COLIMATILHOUN U
ATUYECKON cepax AesITENbHOCTH YEI0BEKa, pOJIb U MECTO (DU3HUKHU B
COBPEMEHHON HayYHON KapTUHE MUPA, POJIb ACTPOHOMMHU B IIPAKTUYECKOMN
JEATEIIbHOCTH YEJIOBEKA U JAIbHENIIIEM HAYyYHO-TEXHUYECKOM Pa3BUTHUH,
3HAYEHUE OMUCATENbHON, CUCTEMATU3UPYIOLIEH, OOBICHUTEIBLHOMN U
MPOTHOCTHYECKOW (PYHKIMI (PU3HUECKONW TEOPUH — IEKTPOJUHAMUKH,
CHEIUaTbHOU TEOPUH OTHOCUTEIIBHOCTH, KBAHTOBOW (DU3UKHU, POIIH (PU3UIECKOM
TE€OpuU B GOPMUPOBAHNH NPECTABICHUN O (PU3NUECKON KapTUHE MUPa, MECTO
($u3nyecKoil KapTUHBI MUpa B OOIIEM PsiIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEJICTABICHUIN O MPUPO/IE;

e pa3IyaTh yCIOBUS IPUMEHUMOCTH MoJIeNel (U3HUECKUX TEJ U MPOIECCOB
(sIBJIEHUI): OTHOPOJIHOE DJEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE TOJIS,
rapMOHUYECKUE KOJIeOaHus, MAaTeMaTHUYECKUN MasiTHUK, UJ1€aTbHBIN MPY>KHHHBINA
MasITHUK, TAPMOHUYECKHUE BOJIHBI, HJI€aJIbHBIN KOJIeOaTeIbHbIM KOHTYP, TOHKAS
JIMH3a, MOJIEJIE aTOMa, aTOMHOTO SIIpa U KBAHTOBOM MOJIENIN CBETA;

e pa3IM4aTh yCIOBUS (TPaHUIIBI, 00JIACTH ) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB,
MOHMMATh BCEOOIINI XapakTep (yHAaMEHTaIbHBIX 3aKOHOB U OTPAaHUUYEHHOCTD
VCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

e AHAJIU3UPOBATH U OOBACHITH DJIEKTPOMATHUTHBIE MTPOLIECCHI U SIBJICHUS, UCTIOIb3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI AJIEKTPOAMHAMHUKY U CIIEHMAIIBHON TEOPUHU
OTHOCUTEIBHOCTH (3aKOH COXPAHEHMSI JIEKTPUUYECKOI0 3apsAaa, cuia Amnepa,
cuia JlopeHua, 3aK0H 3JEKTPOMarHUTHOM MHAYKIMY, paBwuiio Jlenua, cesa3p J/1C
CaMOMHIYKIIMM B DJIEMEHTE DJIEKTPUUECKOMN LENN CO CKOPOCTHIO U3MEHEHUS CHIIbI
TOKa, IOCTYJIaThl CIIEHUAIbLHON TEOPUU OTHOCUTEIBHOCTH DUHINTEHHA);

* AHAJIU3UPOBATH U OOBICHATH KBAHTOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONB3YS
MOJIOKEHUS KBaHTOBOMU (pr3uku (ypaBHeHHE DWHINTEHHA 11t hoTodPdekra,
IIEPBBIM U BTOPOM MOCTYJIAThl bopa, IpUHIUIT COOTHOIIEHUS HEONIPEAECIEHHOCTEN



['eiizenOepra, 3aKOHBI COXPAHEHUSI 3aPAOBOIO M MACCOBOTO YHCET U SHEPTUU B
AJIEPHBIX PEAKLHUAX, 32KOH PaJMOAKTUBHOTO paclaia);

e OMTUCHIBATDH (DU3HUECKUE MTPOLECCHI U SIBJICHHUSI, UCIIOIb3YS BEIHMUNHBI:
HaMPsHKEHHOCTD AJIEKTPUUYECKOTO TO0JISA, MOTEHINAN 3JIEKTPOCTATUYECKOTO MO,
Pa3HOCTb MOTEHITUAIOB, AIEKTPOJBIKYIIAS CUIIA, MHIYKIMS MarHUTHOTO MOJIs,
MarHUTHBIHN MOTOK, cujia AMIIepa, UHIYKTUBHOCTb, JJIEKTPOIBIKYIIAs CHUIIA
CaAaMOWHIYKIIMH, YHEPTUS] MAaTHUTHOTO TOJIS MTPOBOJAHHUKA C TOKOM,
PENASATUBUCTCKUI UMITYJIBC, TIOJIHAS SHEPTHUSL, SHEPT Ul TOKOS CBOOOHON YaCTHIIbI,
DHEPrUs U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsl Spa, SHEPTHUSI CBSI3U S]1pa;

¢ 00BSCHATH OCOOEHHOCTHU MPOTEKAHUS PUZNUYECKUX SBJICHUHN: JIEKTPOMAarHUTHAS
WHAYKINS, CAMOMHIYKITUS, pe30HaHC, MHTep(epeHIus BOIH, TudpaKkius,
JUCIIEPCHS], TOJTHOE BHYTPEHHEE OTPAXKEHUE, POTOINEKTPUIECKUI IP(DHEKT
(potoaddexr), anbda- u 6GeTa-pacnasl sep, raMMma-u3IydeHUeE saep,
¢du3nyecKre NPUHIUIBI CIEKTPAIIbHOTO aHaliu3a U paboThI Jla3epa;

e OTIPE/ICIIATH HAMPABIECHNUE UHAYKIIMU MAarHUTHOTO MOJIsI IPOBOAHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl Jlopenna;

e CTPOUTH U300pAKEHHUE, CO3/]TaBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M, U
paccuuThIBATh €r0 XapaKTEPUCTUKH;

e IPUMEHATH OCHOBOIIOJIAratoIle aCTPOHOMHUYECKHUE MOHSTHSI, TEOPUU U 3aKOHBI JJIS
aHanu3a u O0ObsICHEHUS (PU3NYECKUX MPOLECCOB, MPOUCXOIALIUX B 3BE3/1aX, B
3BE3JIHBIX CUCTEMAX, B MEXXTaJJAKTUUECKOW CPEJIe; IBHKEHHSI HEOECHBIX TeT,
ABOJIIOLIMH 3BE3/ U BeeneHHol;

e IPOBOJUTH MCCIIE0OBAHNE 3aBUCUMOCTEN (PU3NUECKHUX BEIMUMH C UCIIOJIb30BAHUEM
OPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCUPOBATh
pPE3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH (PU3UUECKUX BEJIMUMH B BUJIE TPAPUKOB C
y4€TOM a0COJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1eJ1aTh BHIBOBI 1O
pe3yJbTaTaM HCCleI0BaHNUS;

e IPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKHUX BEIUUUH, IPU 3TOM BBIOUPAThH
ONTUMAJIbHBI METOJT U3MEPEHMSI, OLIEHUBATH A0COTIOTHBIE U OTHOCUTEIIbHBIE
MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHHIA;

e IPOBOJIUTH OMBITHI MO MPOBEPKE MPEATI0KEHHOM TMIOTE3bI: MNIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY, AaHAJTU3UPOBATh
MOJTyYEHHBIE PE3yJbTaThl U I€JaTh BHIBOJ O CTATyCe NMPEASIOKEHHON THIOTE3bI;

e OMTUCHIBATH METOIbI TTOTYYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHMUIA,

e cOOMIOAATH MpaBuiia 0€30MaCHOTO TpyAa MNPy MPOBEACHUH UCCIICOBAaHUN B paMKax
y4e0HOT0 SKCIIEPUMEHTA, MPAKTUKYyMa U y4eOHO-UCCIIEI0BATENBCKOMN U
MPOEKTHOM IEATETHHOCTH C UCMOJIb30BAHUEM U3MEPHUTENbHBIX YCTPOUCTB U
1abopaTopHOTO 000PYIOBAHUS;

e pelIaTh pACUETHBIE 337241 C SBHO 3a/IaHHOM U HESIBHO 33JIaHHOM (U3HUECKOU
MOJIEJIbIO: HA OCHOBAHMH aHAJIM3a YCJIOBHS BBIOUpATh (PU3MUYECKUE MOJIETH,
OTBEYalole TPeOOBaHUAM 3aa4l, IPUMEHATH (DOPMYJIbI, 3aKOHBI,



3aKOHOMEPHOCTH U MOCTYJIAaThl PU3NUECKUX TEOPUH MPU UCTIOTIb30BAHUU
MaTEMaTUYECKUX METOJ/IOB PEIICHUS 3a7a4, IPOBOIUTH PACUETHl HA OCHOBAHHUH
UMEIOIINXCS JaHHBIX, aHATU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOIBI
peuIeHus ¢ y4ETOM MOJYyYEHHBIX PE3yIbTaTOB;

e peIIaTh KAUECTBEHHBIE 3a]]a4l, TPeOYOIe NIPUMEHEHNS 3HAHUN U3 PA3HBIX
pas3zenoB Kypca (PU3MKH, a TAKKE HHTETPALU 3HAHUN U3 APYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA: BEICTPAUBATH JIOTHYECKYIO [IENOYKY PacCyKICHUN
C OIIOPOM Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS;

e HICII0JIB30BATh TEOPETUUECKHE 3HAHUS JUIsl OOBSICHEHUSI OCHOBHBIX IIPUHLUIIOB
pabOThl U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX
IIPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJIa POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

* AHAJIU3UPOBATH U OLIEHUBATH MOCJIEICTBUSI OBITOBOW 1 TPOU3BOICTBEHHOM
JeSATEIbHOCTH YEJI0BEKa, CBA3aHHON ¢ (PU3NYECKUMHU MPOLIECCAMHU, C ITO3HULIMMA
HKOJIOTUYECKOM 0€30MMaCHOCTH, IPEICTABIICHUN O palliOHATBHOM
IPUPOAOIIOIB30BaHNH, & TAKKE PA3yMHOM HMCIOJIb30BAHUH JTOCTHXKEHUI HAYKHU U
TEXHOJIOTUH VISl JaTbHEHIIIEro pa3BUTHS YEJIOBEUECKOTo 00IIeCTRa;

o IPUMEHSITH pa3JInyHble c0cOObl pabOThI ¢ HHpOpMaLKel pU3NIECKOTO
COJIep>KaHMsl C UCIOJIB30BAHMEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIA,
IIPU 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH(OPMALIMOHHBIE TEXHOJIOTUHN AJIS
MIOMCKa, epepadOTKU U MPEIbABICHUS Y4eOHON U HayYHO-TIOMYJISIPHON
uHpOpMaIK, CTPYKTYPUPOBAHUS U UHTEPIPETAUU HHPOPMAIIUH, TOJTyYEHHOM
U3 Pa3IMYHBIX UCTOUHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO
MH(OPMAIUIO U OLIEHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOLIUXCS
3HAaHUH, TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA WH(OpMaLIUY;

e IPOSIBIISATh OPTraHU3ALMOHHBIE U [I03HABATEIbHBIE YMEHUS CAMOCTOSITEIIBHOTO
npUOOPETEHUS] HOBBIX 3HAHUI B MPOIIECCE BHIMOIHEHUSI TPOCKTHBIX U y4eOHO-
HCCIIeIOBATENbCKUX padoT;

e paboTaTh B IPYIIE C UCIIOTHEHUEM PA3IMYHBIX COLMATBHBIX POJIeH, INIAHUPOBATh
palboTy rpymnIbl, palMOHAIEHO PACHPEIENIATh ASSITEIbHOCTh B HECTAaHAAPTHBIX
CUTYalMsIX, aJIEKBATHO OLIEHUBAThH BKJIAJl KAKJIOTO U3 YYaCTHUKOB I'PYMIIbI B
pelIeHne paccMaTpuBaeMon MpoOIeMbl;

« IPOSIBJIATh MOTHUBALIMIO K OyAyIIel MpodeccuOHaNbHOMN NEATEIbHOCTH 0
CHELHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. HAYUHBII METO/1 IIO3HAHMS IIPUPO/IbI
11 Hayunslii MeTO MO3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpAOTrO TENa 5 1
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TerioBbie MalTMHBI 20 1
33 ArperaTHble cocTosiHUS BenecTBa. DazoBbie 1 1
Mepexobl
Hroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE 10JIE 24 1
4.2 [TocTOSIHHBIN PTEKTPUYECKUN TOK 24 1




4.3 Toku B pa3nuuHbIX cpenax 6
Wroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM
51 | duznUecKuil IPaKTUKYM 16 16
Hroro mo pazueny 16
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. OJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask MHIYKIUs 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHBIE KOJIEOaHUS 15
53 MexaHn4YeCcKre U JICKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Htoro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOI Ayanu3m 15
4.2 ®duznka aToma
4.3 ®du3nka aTOMHOTO Spa U JIEMEHTAPHBIX




YaCTHI]

Uroro no pazgeny

25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH

12
Hroro no pazgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 ‘ Ouznyeckuil NPakTUKYM 16 16
Htoro no pazneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JESTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHnu kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHPIH :)lﬁ[()l;l;OBaTeanue
padoThI padoTsbI pecypen
1 Ouszrka — pyHIaMeHTalbHas HayKa O 1 109.23
npupojie
5 HayuHblii MeTOI IO3HAHUS U METOJbI 1 1.09.23
uccienoBaHus PU3NYECKUX SIBICHUI T
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 no3Hanus npupoasl. Habmonenne u 1 4.09.23
IKCIIEPUMEHT B (PU3UKE
4 CniocoObl u3mMepeHus: GU3NIECKUX BEIUYUH 1 5.09.23
AOCOII0THAs M OTHOCUTENIbHAS
5 HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 7.09.23
BEJITMYUH
MopnenupoBanue B ¢pusuke. Posb u mecto
6 (1)I/I3I/IKI/IUB (hOopMHPOBAHUN COBPEMEHHOM ) 1 8.09.23
HAay4YHOW KapTHUHBI MUPA, B MPAKTHYECKOU
JEATENBHOCTH JIIOJEH
Mexanndyeckoe apmxenue. Cucrema
7 orcyeTa. OTHOCUTEIBLHOCTh MEXaHUYECKOTO 1
nBwkenus. [Ipsamas u oOpaTHas 3a1aun 809.23
MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH, €TO
8 IIPOEKIIMY Ha OCH KoopAauHaT. Tpaekropusi. 1 11.09.23

[Tepememnenue. CkopocTh. X mpoeknuu Ha




OCH KOOp/MHAT

10

PaBHOMepHOE NIPSAMOJIMHENHOE ABUKECHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBHXKCHUS

Ciio)keHue nepeMeleHU U1 CKOPOCTEH.
Pentenue 3anau

12.09.23

14.09.23

11

HepaBnomepnoe nBuxenne. MruoBeHHas
cKopocTb. Yckopenue. [Ipsamonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

15.09.23

12

13

14

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBobosHoe najsieHue. Y cKopeHue
CcBOOOJIHOTO Na/IeHusl. 3aBUCUMOCTh
KOOPJWHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduKu

JIBr>xeHue Tena, OpOIIEHHOTO MOJT YITIOM K
TOPU30HTY

15.09.23

18.09.23

19.09.23

15

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBasi U TMHEHHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHE

21.09.23

16

KonTposnbHas pabora no teme
"Kunemaruka"

22.09.23

17

IlepBsiif 3akoH HproToHa. HEpunanbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.
HenuepunaneHble cCTEMBI OTCUETA

22.09.23




Cuna. PaBHonelicTByromas cuna. Bropoit

18 25.09.23
3akoH HrrotoHna. Macca
Bzaumopeiictue ten. Tperuit 3aKoH

19 26.09.23
Herorona
[Ipunnun cynepriozunuu cuil. Pemenue

20 puHL yep I 28.09.23
3a/1a4 Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHOMN 1 29.09.23
MHEPTHOM Macchl
Cuna TsKeCTH M YCKOpeHHe CBOOOHOIO

22 yCKop A 29.09.23
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas 2.10.23
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuia ynpyroctu. 3akoH ['yka. Bec tena 3.10.23
Cuna tpenus. [Ipupona u BUIIbI cui

25 TpeHus. J{BUKEHHE B KUJIKOCTH U Ta3e ¢ 5.10.23
Y4E€TOM CHJTBI COITPOTUBIICHUSI CPEIBI

aBleHue. [ 'ugpocraruueckoe JaBjaeHUE.

26 A AP 8 6.10.23
Cwia Apxumena
AGCOIOTHO TBEPZIOE TEJIO.

27 [ToctynarensHOE 1 BpalaTeabHOE 6.10.23
JIBUKEHUE TBEPJOTO Tella
MOMEHT CUJIbI OTHOCUTEIIBHO OCH

28 9.10.23
Bpaienus. [1neqo cubl
CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TspkecTH Tena. Y cIoBHs 10.10.23

paBHOBECHS TBEPJOTO Tea. Bubt




paBHOBeCHs

30

31

Pentenue 3anau

KonTtponsHas padora no teme "/lunamuka.
Cratuka TBEepaoro tena"

12.10.23

13.10.23

32

HNMnynbec MmaTepualbHOW TOUYKHU, CUCTEMBI
MaTepualbHbIX ToueK. LlenTp Mace
CHUCTEMBbI MaTEpPHUAIIBHBIX TOYEK. TeopeMa o
JBUKCHUM LIEHTPA Macc

13.10.23

33

34

35

NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

Mowment HMITYJIbCa MaTepHaHLHOﬁ TOYKH.
Hpe,I[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX IOJIAX

Pemenue 3amau

16.10.23

17.10.23

19.10.23

36

Pabota cuibl Ha MaJIOM U HA KOHEYHOM
nepemernieHnu. ['papuueckoe
MIpEICTaBJICHUE padOThI CUIIBl. MOIIIHOCTH
CHUJIbI

20.10.23

37

38

39

Kunernueckas sueprus. Teopema 06
M3MEHEHNUU KHHETUYECKON IHEPTHH
MaTepUaIbHOU TOUKH

IloTenumanbpHBIe M HEMOTEHIIMAIBHEIE
cuibl. IloTeHnanpHas SHEpPTIUs. BTOpaH
KOCMHYECCKasA CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b

pa6OTLI HCIIOTCHIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHMIECKOMN SHEPTHUU

20.10.23

23.10.23

24.10.23




CHCTEMBI TeJl. 3aKOH COXpPAaHCHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHnue bepHyium 1 uaeaibHOM 26.10.23
KUJKOCTHU
KoHTposbHast pabota 1o teme "3akoHbI
41 " 27.10.23
COXPaHEHHUS B MEXaHHUKE
PazBuTHne npeacTaBieHuil 0 Ipupoie
42 TeroThl. OcHOBHBIE nonoxenust MKT. 27.10.23
Huddysus. bpoyHOBCcKOe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TeN. XapaKkTep ABUKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
44 KonnuectBo Bemectna. [locrosinHas
ABoraapo
45 Temneparypa. TemnoBoe paBHOBECHE.
[[Tkana [enbcus
46 Pemenne 3amau
47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI
48 YpaBaenue Menzeneesa-Knaneiipona.
Pemenue 3anau
49 AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHa
50 M3onporneccel B UaeanbHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA
51 I'paduueckoe npeacrapneHue

HU30IIpOoHeCCOB: U30TCPMA, U30X0pa,




n3zobapa

52
53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOU dHEprueH mocTynaTeIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

55

56

O000111eHrEe U cUCTEMATU3ALMS 3HAHUI 110
teme "OcuoBer MKT"

KonTponbnas pabota no teme "OCHOBBI
MKT"

57

TepMoanHaMuyeckasi cuctema. 3aJjlaHue
BHEIIHUX ycnoBul i T/ cucremsl.
BremHue u BHyTpeHHUE TapaMeTpBI.
[Tapametpsl T/l cuctemsbl kak cpegHue
3HAYCHUS BEIMYMH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOgUHAMUKH.
Camonpou3sBodibHas penakcarus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

59

Moaens naeansLHOTO ra3a B
TepMOI[I/IHaMI/IKe. YCJ'IOBI/HI HpI/IMeHI/IMOCTI/I
3TOI MOJIENIN

60

61

VYpasuenue MenpeneeBa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPTruu
BolpaskeHue 1 BHyTpeHHEN 3HEprun

OJHOATOMHOI'O HACAJIBHOI'O ra3a.
KBasucrarnueckue u HeCTaTHYSCKHUE




HPOLIECCHI

62

63

64

DOnemeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 M3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
COBepIIeHHS paObOTHI

KOHBCKI_[I/IH, TEILIOIIPOBOJHOCTD,
H3JTy4YCHUC

65

KommaectBo Teninortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y IEIbHAS TEMJIOTA CTOPAHUS
TOIIJINBA

66

67

Pacuér konuyecTBa TEIUIOTHI IPH
Temioneperaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU

68

KonunuectBo TennoTsl u paboTa Kak Mepbl
WU3MEHEHUs BHYTpeHHeW sHepruu T/1
CUCTEMBI

69

BTopoii 3ak0H TEpMOIMHAMUKY IS
PAaBHOBCCHBIX 1 HCPABHOBCCHBIX
npoueccoB. HeoOpatumocTs NpupoIHBIX
IPOLIECCOB

70

71

[TpyuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KII

MakcumansHoe 3uaueHue KITM, Iukmn
Kapno




72

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATEIEd. TeIuioBOe
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl

Penrenue 3amau

75

O00011IeHNE U CUCTEMATU3AIUs 3HAHUM 110
teme "Tepmoaunamuka. TemioBbie
MaluHe!"

76

77

78

79

KonTtponpsHas pabora o Teme
"Tepmonunamuka. TerniaoBbie MalIuHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y aenpHas TerioTa
napooOpa3oBaHus

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC I1aphI.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3AaBUCUMOCTD OT
00BEMa HACBIIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

80

Pemenue 3agau

81

82

TBépnoe teno. Kpucraminueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KpPHUCTAJIJIOB

IInaBneHue u KpucTtauin3anus. YV nenbHas
TCIJIOTA IJIaBJICHU . CY6J'II/IM3.I_II/I$I




83

Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. Ilpenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJIEOAHMI YaCTHI] BEIIECTBA

85

86

[IpeoOpazoBanue sHEprUu B (Ha30BBIX
nepexoaax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

89

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlieHHe 1O HICKPUBJICHHOM
MOBEPXHOCTHIO KUAKOCTU. Dopmyra
Jlammaca

O00011eHNEe U cUCTEMATH3AlMs 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®dazoBble Iepexoas”

90

KontponbHas padota o Teme "ArperaTHsie
cocTosiHus BemiecTBa. Pa3zoBble Mepexoabl”

91

DJeKkTpu3aIys Tel U e€ mpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buma
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92

93

DJIeMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
Bzaumopeinicteue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona

94

Pemenue 3agau




95 Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUYECKUE 3aPsI/IbI

Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
[TpoOubIii 3apsa. JIluaum HanpsKEHHOCTH
aJIeKTpruYecKoro nosst. OqHOpPOIHOE

96

SJICKTPHUYCCKOC I10JIC

[ToTeHIaTbHOCTh 3JEKTPOCTATHUECKOTO
97 oJis. Pa3HOCTh IMOTEHUIMAIOB U
HaIMpsHKCHUE

IToTreHnnuanpHas OHCPIruA 3apsjia B
98 QJICKTPOCTATUYCCKOM IIO0JIC. ITorennman
QJICKTPOCTATHUYCCKOI'O IT0JIA

CBs13b HaprDKéHHOCTI/I I1OJII 1 Pa3HOCTH
99 MOTCHIUAJIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I10JIA

100 [IpyuHOHI cynepno3unuy JIEKTPUIECKUX

noJieu

101 Pemenue 3amau

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apshKEHHOMN chepbl

[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpPHO 3apsKEHHOM
0EeCKOHEYHOM! MI0CKOCTH

104 [IpoBOJHUKY B BJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

I[I/I3J'ICKTpI/IKI/I " NOJIYIIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

105

106 Konpaencarop. DIeKTpoEMKOCTh




KOHACHCATOpAa. 9H€KTp0éMKOCTB IIJIOCKOT'O

KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemenue 3amau

111 JIBr>KeHuMe 3apsiKEHHOW YaCTHULIbI B
OJIHOPOJHOM JJICKTPUIECKOM TI0JIe

112 Pemenue 3amay

113 O06o01IeHre u cucTeMaTu3alys 3HaHu| 1o
TeMe "DnekTpuyeckoe nosue"

114 KonTpomnpHas padboTa mo Teme
"DnexkTpuueckoe moie"
Cuna Ttoka. [locTossHHBIN TOK. Y Cl10BUSA

115 CYILLECTBOBAHMSI IOCTOSIHHOTO
AIIEKTPUIECKOTO TOKA

116 HcTtounuku Toka. Hanpspkenne u 31C

117 3akon OMa 11 yJacTKa [EeTH.
DNEeKTPUUECKOEe CONIPOTUBIICHHE
3aBUCHUMOCTh COMTPOTUBICHUS OJJHOPOTHOTO

118 MPOBOJIHUKA OT €r0 JIMHBI U MJIOIA N
MOTIEPEYHOTO CCUCHUS

119 Y aenbHOE COMPOTUBIICHUE BEUIECTBA.
Pemenue 3agau

120 [TocnenoBarensHOE, MapauIeIbHOE,

CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1
nenei. [IpaBuna Kupxroga

122 Pemenne 3amau 1

123 PaboTa snexkrpruyeckoro Toka. 3aKoH 1
Hoxoyns —Jlenua

124 Pemenne 3amau 1
MOIIHOCTB IEKTPUIECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1
pe3ucrope

126 Pemenue 3amay 1

127 O/1C u BHyTpEeHHEE CONPOTUBIICHNE 1
HMCTOYHHKA TOKA

128 3akon OMa 715 OJTHOM (3aMKHYTO) 1
AJICKTPUUYCCKOM TIENH

129 Pemnrenne 3amau 1

130 MOoOIIHOCTh UCTOYHHKA TOKA 1

131 KopoTkoe 3ambIkaHue 1

132 Konpnencarop B 11enu NoCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amaa no Teme "llocTostHHBIN 1
ANEKTPUIECKUIN TOK"

135 Pemenne 3amad mo teme "IlocTosTHHBIN 1
ANEKTPUYECKUI TOK"

136 Pemenne 3amau mo Teme "IlocTOSTHHBIHM 1
ANEKTPUUECKUI TOK"

137 O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110 1

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIM3a

DneKTpuueckuil Tok B razax. [lnasma 1

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune cuiibl TOKa U HAIPSKEHUS B
[ETH TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETUYUH MTPU
MOMOIIIM KOMITBIOTEPHBIX 1aTYUKOB"

146

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOTO JBUKEHHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBWKEHHUH 110 HAKJIOHHOH IIIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHU IPU PABHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOAYJIIO CKOPOCThIO" MK
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIEH CHIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
iy "V3ydeHne NBUKEHNs CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME




153

"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wmm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C NTEPEMEHHBIM KO3 PUIIEHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Du3nyecKuil MPaKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" win "HU3ydenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHune UMItysibca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune




n3o0apHoro npomecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue nporecca OCThIBAaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3M YHEPTUU MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHou
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Uzmepenne kodgpuirenta
MOBEPXHOCTHOTO HATSHKEHUS

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue npeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
u3ny4yeHus ceeroauona” uim "Mzydenue
MPOTEKAHUA TOKA B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSKEHUs ) IpU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3MepeHnue yienbHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanue 3aBUCUMOCTHU
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

Peseprubiit ypok. O600111eHIE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBep0ro Tena'

164

165

166

Peseprubiit ypok. O60011eHIE U
CHUCTEeMaTH3aIlus 3HaHUH 10 TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKON Teoprun"

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allKs 3HAaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MaIIUHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"DnexkTpuueckoe mnoie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucreMarus3anus 3Hagui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KoJsnvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoabusie  Ipaxrueckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:ll;OBaTeJIbele
padoThbI padoThsI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nHaykiuy. [TpunHimn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 10JIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 [Ipumenenue 3akoHa Amriepa. 1
DIIEKTPOU3MEPUTEIIbHBIE TPUOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrkeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMarHeTHKA
12 OcHoBHBIE CBOICTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON UHIYKIIMHU

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuso Jlenna

99 WuayktuBHOCTH. KaTymka HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cUCTEMAaTU3aIMs 3HAHUHN 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbhas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHEIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematudueckoe U TUHAMHUYECKOE

OIHCaHue KoJIeOaTeNbHBIX ABHKEHUI




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYECKOTO OIMMMCAHUS TAPMOHHYCCKUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTo 1
KMHEMaTU4YeCKOro OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MareMaruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0aHUS

35 Pemenwue 3amau

36 Ypok-koHpepenmus "MexaHuyeckue
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHWUI 110
teMe "MexaHnndeckue Konebanus"

38 DNeKTPOMarHUTHBIE KOeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa C aMITUTYION CUIIBI
TOKa B KOJIeOATeTLHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika iHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JEHCTBYIOIIEE 3HAUCHHE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpuyecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBojicTBO, IEpeiaya U NOTpedICHUE
AEKTPUYECKON SJHEPIUU
DKOJIOTUYECKUE PUCKU TIPH MTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoas30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHne u cucTeMaTu3alys 3HaHu| 1o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHMYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Undpa3syk u yabTpassyk. lllymosoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/IC
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CBolicTBa OJICKTPOMAarduTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHntposbHas padora no teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIMHENHOTO
pacnpocTpaHeHus CBEeTa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTelb MPEIOMIICHUS.
[lonHOoe BHyTpeHHEE OTpaKEeHHE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMJICHUSA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceust cBeTa.
CrnoxHbIif cocTaB Oenoro cBera. LBet




JInn3bl. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKas CUJIA JTMH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cucTeMax. Y BEJIMYCHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak ontuyeckas cucreMa

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepennus cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJIOICHUST MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHne uHTEpHEpEeHINN

80 Judpakmus ceera

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbIE ABJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTU3aIMsl 3HaHUH 110

Teme "OnTuka"




87 KontponbsHas padora no teme «OnTuKa» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKH U 1
HOPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCUTEJIBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeoOpazoBanust Jlopenma. Ycinosue

90 NPUYUHHOCTU. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BPEMEHU 1
COKpAIlleHUE JITHHBI

01 DHeprusi 1 UMITYIIbC PEISITUBHCTCKOM 1
YaCTHUIIBI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHUIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

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

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbitel A. I'. CTonerosa. 1
3akoHsb! poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTorPdeKTa. 1
"Kpachas rpanuna” pororddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 0071aCTH JIOKATA3AITUH 1

JIBUKYILIECUCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOoTHOIIICHHs HEOTIPEACIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHbIX 33124
KonTponpHas padora mo Temam: "OCHOBBI

107 CTO", "KopryckyJsspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 [Toctynater bopa

110 Bunei ciektpoB. CriekTp ypoBHEH 3HEpTUU
aToma BOAOpOAa

111 CrioHTaHHOE M BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens sinpa I'eiizenGepra-

113 HBanenko. 3apsia 1 MacCOBOE YUCIIO sAJpa.
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJinoaKTUBHOTO pacrnana. CBONCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTH Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
OHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie

115 cuiel. Jleext maccol aapa. SnepHbie

peakmuu. Snepasie peaktopsl. [Ipobiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe acleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
3JIEeMEHTapHbIX YacTull. OyH/IaMEeHTaJbHbIE
B3aUMOJICUCTBUA. bapnoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb aApOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMMHCTBO Qpu3MuecKoi KapTHHBI
Mupa

118

119

120

121

Oranel pa3BUTHS aCTPOHOMUHU. 3HAYEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPUBHKH IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3pe3ausi, spkue
3BE3/1b1, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comaeuynas cucrema. Comaite. CoirHeuHast
aKTUBHOCTH. McTounuk sHeprun CoiHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jnarpamma "cneKkTpajbHBIN Ki1ace —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IIOCICI0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38é31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIE OBIPBI B AAPAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoii. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznydyenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue MAarHUTHOTO T10JI
MMOCTOSSHHBIX MarHUTOB' MJIH
"UccnemoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha paMKy C
TOKOM"

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cunsl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenrne MarHUTHON MHYKIIUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOro moJjs"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENHN 3JEKTPOMArHUTHOTO
reseparopa"

134

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUN HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIEI0BATENBHO COEUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3nUeCKUul IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHue nokasaress npeaoMIIeHUs]
crexsa" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIMH3bI"

®u3NYecKuil TPaKTUKYM I10 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pacCcTOSIHUS OT BelllecTBa (Ha puMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3N4eCKUu IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U ToJsipu3alnuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TeMe
"U3mepenue noctosHHoM [lanka Ha
OCHOBe ucciieioBanus Gorodpdexra” mimm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

145

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocTtostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' UIn
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH JIst




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOIYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011IeHNEe U cUCTEMAaTU3aLNS 3HAHUI.
Ponb ¢usuku u actpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeSTECIILHOCTH YeJIOBEKa

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb 1 MecTo pu3MKM ¥ aCTPOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O060011IeHre U cUCTeMaTH3alus 3HAHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 (U3NYECKOl KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHbIX IPEJCTaBICHUN O IPUPOJIE

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O00011eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
Teme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
teme "Jlunamuka"

O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110
teme "Craruka TBepaoro tena'"




153

O0o01IeHNe U CHCTeMAaTH3alns 3HAHUHN T10
TeMme "3aKOHBI COXPaHEHUS B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
Teopun"

O0001eHre 1 cucTeEMaTU3ALMS 3HAHUI 110
teme "Tepmoaunamuka. TernnoBbie
MaluHb!"

O00011eHNEe U cCUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alns 3HAHUN T10
teMe "DnekTpuyeckoe nose"

158

159

O06o00mIeHre U cuCTeMaTH3aIMsl 3HAHUH 110
teMme "[locTosHHBIN 21eKTpUuYecKuii ToK"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "MaruutHoe noie"

161

162

163

Peseprubiit ypok. O60011eHIE U
cHCTEMaTHU3alMs 3HAHUH 10 TEME
"DeKTpoMarHuTHas UHIYKIus"

PesepBHeIit ypok. O600IIEHNE U
CHCTEMATH3alMsl 3HAHUI 110 TEME
"Mexannyeckue Koneobanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"J1eKTpoMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHHIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucTreMaru3anms 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O0001ICHNE 1
cucreMarusanusa 3HaHui 1mo teme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH [0 Teme
"KopnyckynsipHO-BOJIHOBOM Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucTeMatus3anys 3HaHui mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaTu3ais 3HaHui 1mo reme "dusmka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTHUIl"

170

PeseprubIit ypok. O60011eHUE U
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka (B 2 yactax), 10 knace/ I'enpenmreitn J1.O., bynaroa A A.,
Kopuuneses U.H., Komkuna A.B.; non penakuueit Opnosa B. A., O0uiectBo ¢
OorpaHu4eHHoON 0TBeTCTBEHHOCThI0O « BMTHOM. Jlaboparopus 3HaHu»;

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU

UHTEPHET
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