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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHUM U TpPeOOBaHUW K pEe3yJbTaTaM OCBOCHUS
OCHOBHOHM o0Opa3zoBaTeapHON Mporpammbl, mpejactaBieHHbx B OI'OC COO, a
Takke ¢ yd€toM (enepanbHOi paboueit mporpamMmbl BocniuTanug U KoHuenmmu
npenoaBanus yueOHoro npeamera «Ousnkay B 00pa30BaTEIbHBIX OpraHU3AIMIX
Poccuiickonn ~ @enepanmu,  peaM3yrOIIMX  OCHOBHBIC oOpa3oBaTenbHbIC
MIPOTPaMMBI.

[Iporpamma no gusuke onpenensieT 00s3aTeabHOE MPEAMETHOE COJIEpKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO TOCIIEI0OBATEIBbHOCTh U3YUECHHSI TEM U Pa3JIeIIoB
y4eOHOTO TpeaMeTa C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH  0O0ydJarommxcs.
[Iporpamma mo ¢usuke Aa€T mpeAcTaBIEHHWE O IENAX, COJAEP)KaHWHU, OOIIeH
CTpaterud OOydYeHHs, BOCIUTAHWUS M Pa3BUTHS OOYYAIOIMIUXCSA CPEJICTBAMHU
yueOHoro npenMera «Pusnkay Ha yriyOoJIEHHOM ypOBHE.

N3yuyenne kxypca (u3uku yriyOoJEHHOTO YpPOBHS IO3BOJSIET pPEau30BaTh
3a1auu MPoGeCCHOHATBHOW OPUEHTAIIMH, HAMIPABICHO HAa CO3JaHWUE YCIOBHM IS
MIPOSIBJICHUSI CBOMX HMHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
0o0yJaromumMcs, KOTOpble HEOOXOIUMBI IJii MPOJOJDKEHUS O00pa3oBaHUsl B
opraHm3anusx mpodecCHOHaTbHOTO 00pa3oBaHUs 1O pa3IUYHBIM  (PHU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATLHOCTSIM.

B nmporpamme 1m0 ¢usnke omnpenenstoTcs IIaHUPYEMble  Pe3yJbTaThl
OCBOCHHMS Kypca (DU3MKHU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus: TUYHOCTHEIE,
MeTanpeAMETHbIe, TpeAMEeTHbIe (Ha  yriiyoséHHoM  ypoBHe). HayuHo-
METO/JO0JIOTUYECKOM OCHOBOM uisi pa3pabOTKu TpeOOBaHMN K JIMYHOCTHBIM,
METalpPeAMETHBIM U TPEAMETHBIM PE3yibTaTaM OOYYaIOUIUXCs, OCBOWBIINX
nporpamMmy 10 (U3MKE Ha YpOBHE CpemHero oOmero oOpa3oBaHuS Ha
yriyOJI€HHOM ypOBHE, SIBJISIETCS CUCTEMHO-/IESITEIIbBHOCTHBIN MOXO/.

[Iporpamma o (pu3uke BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (U3MKA Ha  yriyOJIEHHOM
YpOBHE, B TOM YHCJI€ TIPEIMETHBIE PE3yJIbTATHI 10 T0JIaM 00yUYEHUS;

cojiepkanue yueOHoro npeamMera « Ou3nka» mo rojgaM o0ydeHus.

[Iporpamma 1o (Qu3MKe HMEET TPUMEPHBIA XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUYUTEISIMU (DU3UKH JITIS1 COCTABJICHHUS CBOMX Pab0OvMX MpOTrpamm.

[Tporpamma mo (u3MKe HE CKOBBIBAET TBOPUYESCKYIO MHUIIMATUBY yUUTEICH H
MPEIOCTAaBIACT BO3MOXKHOCTH JUIA peaiu3alliid  Pa3InIHBIX METOJAUYECKUX
MOJXO/J0B K TMpenojaBaHuio (PU3MKU Ha yriayOJE€HHOM YypOBHE MpHU YCIOBHUH
coXpaHeHUs 00s13aTeIHLHOM YaCTH CoJIepKaHus Kypca.



®duzrka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyIAs B
KayecTBe Y4eOHOro MpeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIA BKIIJ] B CUCTEMY
3HaHUU 00 okpyskaromeM Mupe. [1IkonbHbII Kype PpU3UKN — CUCTEMOOOPa3yIOIIHIA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JeKaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHMHUEH, OHOJIOTHEH,
dbuszndeckorr reorpadueir u actpoHomueid. Vcmosib30oBaHME W aKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHWNM OMPEAeNnIo XapakTtep W OypHOE pa3BUTHE
pPa3HOOOpPAa3HBIX TEXHOJOTHH B cdepe HHEPreTHKH, TPAaHCIOPTa, OCBOCHUS
KOCMOCa, MOJIYYeHHUs] HOBBIX MaTepualioB ¢ 3aJaHHbIMH CBONCTBaMu. M3yueHue
(U3MKKM BHOCHUT OCHOBHOW BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAyYHOU
KapTUHBI MUpa oOydaromierocs, B (OpMUPOBAaHHWE YMEHHUN MPUMEHSITh HAay4YHBIM
METO]I IO3HAHMSI IPY BHITIOJIHEHUH UMHU YI€OHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca (pu3uku Ha ypOBHE CpeTHEro 001Iero 00pa30BaHuUs MOJIOKEH
pAI uael, KOTOPbIe MOKHO PACCMATPUBATh KAaK MPUHITUIIBI €TI0 TOCTPOCHUSI.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3/iesioB (GU3HMKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzauyuu. B cOOTBETCTBUM C HEW Marepuan Kypca (QU3NKU
oObeMHEH BOKPYr (¢u3MUeCKuX Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSAX MAaTE€pPUH, BEUIECTBE U
nouie.

Hoea zymanumapuzayuu. EE peanuzanus TPEIonaracT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAYyKU, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3ukn ¢ pa3BuTMEM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU TIpoOIeMamu.

Hoen npuxnaonoit nanpasinennocmu. Kypc ¢busuku yriayOaéHHOTO ypOBHS
MPEANnoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKUX
NPUJIOKEHUN W3YyYECHHBIX TEOpUU M 3akOHOB. [lpm 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUH U COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U
TE€XHOJIOTUHU.

Hoea »3rKkonocuszayuu peanusyerTcss MOCPEICTBOM BBEJIECHUS 3JIEMEHTOB
collepKaHusl, TMOCBSIMIEHHBIX 3KOJIOTMYECKHMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKH W TEXHOJOIMH, a TakkKe OOCYKIEeHUSA
po6JieM palMOHAILHOTO MPUPOAOIIOJIb30BAHUS U 3KOJIOTHYECKON 0€3011aCHOCTH.

OcBoeHue cojJiep:kaHusi MporpamMmbl MO (U3KUKE JOJHKHO ObITh MOCTPOCHO HA
MPUHIIUIIAX CUCTEMHO-JEATEIbHOCTHOTO moaxoa. s Gu3uku peanusamus dTHUX
IPUHIUIIOB 0a3UpPyeTCsl Ha UCIOJb30BaHUM CaMOCTOSITENIBHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTByoero (akropa ydeOHoro mporecca. s yriayOn€HHOro
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHHUYECKOTO IKCIIEPUMEHTA,



BKJIIOUAIONIETO (PPOHTAJIbHBIE YYEHMUYECKHE ONBITHl MPU HU3YYEHUU HOBOIO
MaTepuana, 1aboparopHbie paboThl U paboOThl MpakTukyma. [Ipu 3TOM BO3MOKHBI
IBa cmocoba peamuzanuu  (QU3MYECKOro MpakThKyma. B mepBom  ciyyae
MPaKTUKyM TpoBoautTcs nu6o B koHIe 10 u 11 xiaccos, nubo mocie mnepBoro u
BTOPOTO TMOJYTrOAWA B Ka)XJOM M3 OTHUX KjaccoB. Bropoit cmocod — 23To
UHTETpanus paboT MNpakTUKymMa B CHCTEMY JabOpaTOpHBIX paldOT, KOTOpPHIC
NPOBOAATCS B Mpoliecce M3ydeHusi pasnena (temsl). Ilpu stom mox pabotamu
IPAaKTUKyMa TMOHUMAETCS CAMOCTOSITEIIbHOE HCCIIEOBAHUE, KOTOPOE MPOBOJUTCS
0 PYKOBOJCTBY CBEPHYTOT0, 00001mIEHHOTO BHIa 6€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme 1o (¢u3MKe cuUCTEMa YUYEHHYECKOTOo JKCIEPHUMEHTA,
7a00paToOpHBIX paboOT M MpaKTUKyMa IpeicTaBieHa €AUHbIM TepeuHeM. Brioop
TEMATUKU JUIS 3TUX BUJOB YYCHHUECKHUX MPAKTHUYECKUX PaOOT OCYIIECTBISAETCS
YY4aCTHHKaMU 00pa30BaTEIbLHOTO MpOIecca UCXO0sl U3 OCOOEHHOCTEHN MOYypOYHOTro
IJIAaHUPOBAHMSI W OCHalleHus kaOuHera ¢usuku. Ilpu s3TOM oOecneunBaercs
OBJIaJIcHHE OOYyYalOUMMHUCS YMEHUSMU MPOBOJUTH TNPSAMbIE U KOCBEHHBIE
U3MEPEHUs], UCCIEeNOBAaHUS 3aBUCHMOCTEH (DU3MUECKHX BEIMYUH M TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

bonpmioe BHUMaHWE YIENSIETCS PEHICHUIO PACYETHBIX U KauyeCTBEHHBIX
3anad. [Ipu 3TOM A pacy€THBIX 3a]1a4 MPUOPUTETOM SIBISIOTCS 3a/ladl C SIBHO
3QIaHHON M HESIBHO 3aJIaHHOM (PU3MUECKON MOJEIbI0, TTO3BOJISIONINE PUMEHSTh
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjesia Kypca, Tak U
UHTETPHUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3/enoB. [ KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCA 3a7aHusl Ha OOBSICHEHHE/TIPEACKa3aHUE MPOTEKAHUS
bu3nUecKuX SBICHUN U MPOIECCOB B OKPYXAIOIIEH >KU3HH, TpeOyrolue BriOopa
(duznyecKoil MoeNu ISl CUTyal[uH PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu DPI'OC COO k maTepuanbHO-
TEXHUUYECKOMY OOECIEUeHUI0 Y4eOHOro mpolecca Kypc (DU3UMKU yTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CpPETHETO 00IIEro 00pa3oBaHUsl JIOHKEH U3ydaThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOunere Gu3uMKM JOKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpYyIOBaHUE JMJIsi BBINOJHEHHUsS YKa3aHHBIX B IPOrpaMMe [0
(u3MKEe YYEHHYECKUX OIBITOB, JIAOOPATOPHBIX PabOT W paboOT MpaKkTHKyma, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pYA0BAHHUE.

JleMOHCTpallMOHHOE  000pyAOBaHHE (POPMHUPYETCSI B COOTBETCTBUH C
OPUHLIMIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH U 0OecreuyuBaeT IOCTaHOBKY
INEPEYUCIIEHHbIX B HporpaMMe Mo (U3MKE KIIOUEBBIX JEMOHCTpaUud IS
UCCIIEJIOBAaHMUSI U3Yy4YaeMbIX  SIBJICHMM M  IPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pylnOBaHHE JJISI YUYEHMUYECKHX IPAKTUYECKUX padoT
dopMupyeTcss B BHUJIE TEMaTHUYECKUX KOMIUIEKTOB M OOECIeYMBAETCs B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOydyaromuxcsi. TeMmaThueckue KOMIUIEKTHI
1a60paTOpHOTO OOOPYAOBAHUS TOJDKHBI OBITh TMOCTPOEHBI HA KOMIUICKCHOM
WCIIOJIb30BAaHWN AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKIKE KOMITHIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHM LEJISIMU U3YUYEHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBJISIFOTCS:

dbopMupoBaHHE UHTEpeca M CTpeMJICHUS OOydaloluxcs K HaydHOMY
U3YYEHUIO TPUPOABI, Ppa3BUTUE MX HMHTEIUICKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TMO3HaHUS U (HOPMHPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHKWE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa M3yuyeHUs] OCHOB
CTPOCHUS MaTepUH M PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3HKH;

dbopmMupoBaHrue YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O POJIM (PUMKU IS Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MpEACTaBIEHUM O  BO3MOXHBIX  cdepax  Oynyuieit
npoheCCUOHAIBHOM  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeIeMy oOy4eHHIO B 3TOM HalpPaBIICHUU.

JlocTrxeHne 3TUX Liejed oOecrneunBaeTcsl peuieHueM CIeAYIOIUX 3a/1ady B
mpoliecce 3ydeHus Kypca PU3nKu Ha YPOBHE CPETHEr0 0011Iero 00pa3oBaHus:

IpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIApHYI0  (HU3HKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIIEMEHTHI aCTPO(DHU3UKH;

dbopMHpoBaHUE YMEHHUI MPUMEHATh TEOPETUUECKHUE 3HAHUS JIJIST O0OBSICHEHUS
bU3MYEeCKUX SBJICHUN B MPUPOJC W JJIsI NMPUHATHS TMPAKTHUYCCKUX PEHICHUN B
MOBCEHEBHOM JKU3HHU;

OCBOEHHE CIOCOOOB pEIICHUsS PA3IUYHBIX 3aJady C SBHO 3a/IaHHOM
¢u3nueckoil Mojenblo, 3a4ay, MOAPA3yMEBAIOLIUX CAMOCTOSTEBHOE CO3JaHHE
bu3MYecKo MOJeNIM, aJeKBaTHOM YCIOBUSM 3ajJaud, B TOM YHCIE 3ajad
MHXEHEPHOI'0 XapaKTepa;

noHMMaHue (U3MYECKUX OCHOB M TMPUHIIMIOB JIEUCTBUS TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUSA HAa OKPYXKAIOIILYIO CPENY;

OBJIQJICHUE METOJIaMU CaMOCTOSITEJILHOTO TIJIAHUPOBAHHUS W TPOBEICHUS
bu3MYecCKuX OKCIIEPUMEHTOB, aHajln3a W MHTEpIpeTanuu uH(opMaiuu,
OnpeeyeHUs JOCTOBEPHOCTH MOITYYEHHOTO pPE3yJIbTaTa;

CO3JaHUE YCJIOBUH IJisi Pa3BUTHS YMEHUU MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH;



pa3BuUTHE MHTEpeca K cepaM NpoPecCHOHANbHON NeATENbHOCTH, CBA3aHHON
¢ pU3UKOI.

B cootBerctBun ¢ tpeboBanusiMu DPI'OC COO yrayOnéHHBIM ypOBEHB
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpPOBHE CpEIHEro OOILero
oOpa3oBaHHsl BbIOMpaeTCs OOYYAIOIIMMHUCA, IUIAHUPYIOMIMMU MPOJOJIKEHHE
00pa30BaHMsl 10 CIEHHUATBHOCTAM (DPU3HKO-TEXHUUECKOTO MPOPUIIS.

Ha uzyuyenune ¢usuku (yriayOnEHHBINA ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
ob6pazoBanus otBoAuTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 knacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMMe 1O (U3HKE IEpeUYeHb Ja0OpaTOPHBIX MU
MPAKTUUYECKUX padoT SBISIETCS PEKOMEHJIOBAaHHBIM, YUMTENIb JIelaeT BbIOOp
NIPOBEJICHUS JTA0OPATOPHBIX PAbOT ¥ OMBITOB C YYETOM WHAMBHAYAIbHBIX
0COOCHHOCTEHN 00yJarOIIUXCA.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. HayuyHblid MeTOX MO3HAHUS NPUPOABI.

dusuka — pyHIaMeHTalIbHasg Hayka o mpupojie. HayuHslil MeTo mo3HaHus u
METO/Ibl UCCIIEIOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIIepUMEHT W TEOpHsl B Ipolecce Mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (pU3UKeE.

Criocobbl  u3MepeHus: (PU3MUECKUX BEJIMYMH (aHAJIOTOBblE M LHU(POBBIC
W3MEpUTENbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHH  (GU3MYECKUX BeJIMYMH  (aOCOIOTHAs |
OTHOCHUTEJIbHAs).

MonenupoBanue (U3NUECKUX SBICHUI U MpOLEecCOB (MaTepuaibHasl TOUKA,
a0CONIOTHO TBEPIOE TENO, WJIealbHAs XUIAKOCTh, WICATBHBIA Ta3, TOUYCUHBIN
3apan). ['unore3a. @PU3NYECKHl 3aKOH, TPAHULIBI €M0 TPUMEHUMOCTH. PU3nyecKast
TEOpHsl.

Pons u Mecto ¢usuku B (HOpMHPOBAHUM COBPEMEHHOM HAay4YHOW KapTHHBI
MHpa, B IPAKTUYECKOU IE€ATEILHOCTH JIFOIEH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npAKMUKYM.

W3mepeHne cuiibl TOKAa W HaIpsSOHKEHUS B ILENM MOCTOSHHOTO TOKa MpU
MTOMOIIIY aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKoMCTBO ¢ HudppoBoi jabopatopued no ¢usuke. [Ipumepsl U3MepeHus
(bu3NYECKUX BEIIMYUH MPHU MOMOIIN KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXAHHYECKOIO JBHIKEHHS.
Cucrema orcuéra.

[Ipsimas u oOpaTHast 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepHalbHOM TOYKHM, €ro NPOEKIMHM Ha OCH CHCTEMbI
KoopauHat. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOPEHUE MAaTE€pPUANbHOM TOYKHM, MX HPOEKIMHM HAa OCH CHUCTEMBI KOOPJWHAT.
CroxeHue nepeMenieHui U CI0KeHue CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE IBUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEepUAIbHOM TOYKU OT BPEMEHH U MX
rpauku.

CBobOosHOE mMajeHUe. YCKOpeHue CBOOOIHOTrO majeHus. J[BuxkeHue Tena,
OpOLIEHHOTO MOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH W
YCKOpEHUsl MaTepuaibHON TOUYKUA OT BPEMEHH U UX TPaPUKH.



KpuBonuHeitHoe  aBkeHue. JIBMXKEHME  MarepuaibHOM TOYKH IO
OKPYXXKHOCTH. YTJIOBas W JWHEWHas ckopocTh. [lepuon m yactora oOpaiieHus.
[lenTpocTpeMutesibHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHME€HIIUAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOYKH.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTMYECKUE TIPOLIECCHI: CIIUAOMETP,
JBI)KCHUE CHApAJIOB, LIEMHBIE, IIeCTepEHYAThie U PEMEHHBIE Iepelayu,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauyuu.

Mopenbs cUCTEMBI OTCUETA, WIUTKOCTPALASI KHHEMATUYECKUX XAPAKTEPUCTUK
JBU>KCHUSL.

Crioco0bI HiCCIIeTIOBAHUS ABUKEHUM.

Nnnroctpanus npenesbHOro NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUN C UCIIOJIH30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue nBukeHus tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

HanpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHEHUE MTyTEW, TPACKTOPUN, CKOPOCTEM IABHKEHHUS OJHOTO M TOTO K€
TeJIa B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaolt, nPAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JABMIKEHHS C LI€JIbIO OMPEICICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpeHus MpU MPSMOJIUHEWHOM PAaBHOYCKOPEHHOM JBH)KECHUU
10 HAKJIOHHOM TTIOCKOCTH.

Uccnenoanre 3aBUCHUMOCTH MYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpeHUs CBOOOJHOTO  MaJieHUs (pEKOMEHI0BaHO
UCIIO0JIb30BaHue 1M (PpOBOI TabopaTopun).

N3yuenne JBHXKEHUSI Tella, OpOLIEHHOrOo TOpU3OHTaIbHO. IIpoBepka
TUIIOTE3bl O MPAMOW NPOMOPIUOHATBLHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
MOJIETA ¥ HAYaJIbHOU CKOPOCTHIO TEJIA.

N3yueHne JBMXKEHUS Tejla MO OKPYXHOCTH C TIOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTU TEPUOJIA OOpAIEHUsS KOHHMYECKOTO MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. MHepumanbHble cucTeMbl OTCYé€TA. [IpwHIMIT
oTHocuTenbHOCTH ['anmunes. HenHepumanbHble cUCTEMBI OTCUETA (OINpPEAEIICHUE,
IIPUMEDPBI).

Macca tena. Cuna. [IpuHIuUI cynepro3uiuy CHil.

Bropoii 3akoH HproToHa 17151 MaTepruaabHON TOUKH.

Tperuii 3akoH Hpr0TOHA 111 MaTe€pUAIIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh TPAaBUTALMOHHOMW H
MHEPTHOU MACCHI.

Cuna TsokecTH. 3aBUCUMOCTDh YCKOPEHHUsI CBOOOAHOTO MAJCHHSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpapuueckoid MmUpOTHl. JIBHXKeHHE
HeOECHBIX TeJ U X ciyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuyeckast CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tenma. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHHMS! CKOJIBKEHHUS UM CUJIa TPEHUS
nokosi. Koaddumument tpenus. Cuna CONPOTHBICHHS TPU JIBIDKCHHHM Tella B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBUKCHUSI.

Hasnenue. ['mapocratuueckoe napienue. Cuna Apxumena.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTHYECKHME NPOLECCHI: IMOAUIMITHUKM,
JBU)KECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHus Tejl B MHEPLHUAIBbHBIX U HEMHEPIUAIbHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne aByx HWIMHAPOB WM WIAPOB PA3HOW MAaCChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMATILHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaABHOJCWUCTBYIONIEH  MNPWIOKEHHBIX K TEIy CHI C
IIPOU3BEAECHUEM MACCHI TEJIA HA €r0 YCKOPEHHUE B MHEPLIUATIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOICUCTBUSA TEIL.

N3mepenue macc mo B3auMOJICUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[lenTpoOeKHbIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUSI TTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padomaol, npaKmMuKym.

N3mepenrie paBHOAEHCTBYIOUIEH CUJI MPU JBUKEHUU OpycKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka runore3sbl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHHUS OpycKa 1o
HAKJIOHHOU ITOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €T0 MAaCCBHI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOMIMX B MPYXHUHE U
pe3HOBOM 00pasiie, OT ux AehOpMaIIHH.

W3ydeHne OBUKEHHSI CHCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depes
NErKuii OJIOK.

N3mepenne korduimeHTa TpeHUs MO0 BEIMYMHE YIIIOBOTO Kod(dduineHnTta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBuxKeHHs] OpyCKa MO HAKIOHHOW TUIOCKOCTH C MEPEMEHHBIM
KO2(pPUIIUEHTOM TpEeHHUS.

N3yueHne ABMKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mea.

AGcomoTHO TBEpAoe Teno. [locTymarenbHoe M BpallaTelbHOE JBUXKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaileHus. Ilmedo cuibl.
CrnoxxeHue cuJl, NPUII0KEHHBIX K TBEpAOMY Telly. LIeHTp TskecTu Tena.

Y ciioBust paBHOBECHS TBEPAOTO TEA.

VYcroitunBoe, HeyCTOWYMBOE, 0€3pa3IMuYHOE paBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECChl: KPOHIITENH,
CTPOMTENBHBIN KPaH, peIIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ci1oBUsI paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnusie padomaol, npaKmMuKym.

UccnenoBanue ycioBUil paBHOBECUS TBEPAOrO TeENd, HMMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacu€T CUJT yIIPYTOCTH.

N3ydenune ycTOMUNBOCTH TBEPAOTO TENA, UMEIOLIETO ILIOIAAb OIOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NmMnynbc maTepuaabHON TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LIeHTp Macc
CUCTEMBbI MAaTEPUAIIBHBIX TOYEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

NMnynibe cUIlbl M1 U3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT uMItysbca MaTepuanbHOi Touku. [IpeacraBienne o COXpaHEeHUN
MOMEHTA UMITYJIbCA B HEHTPAJIbHBIX MOJISX.

PaboTa cunbpl Ha MajioM UM Ha KOHEYHOM mepemenieHuu. ['paduueckoe
MpeACTaBICHUE PAOOTHI CUIIBI.

MOoIHOCTD CUJIBI.
Kunernueckasi sHeprus marepuaibHOM Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOW 3HEPTUU MAaTEPUAIBHON TOUKH.



[loTeHUMaIbHBIE W HEMOTEHUHUAJIbHBbIE CHIIbL. [lOTEHIManbHAsh SHEPrusl.
[lorenuuanbHas sHeprus ynpyro AedopMUPOBAHHOM MpykuHBL. IloTeHumanbHas
DHEprus Teja B OJHOPOJHOM IpaBUTALMOHHOM moJje. llorenumanbHas sHEprus
T€Ja B TPABUTALIMOHHOM I10JIE€ OJHOPOJHOIO mapa (BHYTpH M BHE I1apa). Bropas
KOCMHUYECKASI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThl HEMOTEHUUAIBHBIX CHUJI C HW3MEHEHHEM MEXaHWYECKON
DHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHECHHS] MEXaHUYECKOW SHEPTUU.

VYpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyuM Ui UACAIbHOM KUIAKOCTH KakK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, NPYXKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHUE Ha
KOHbBKaXx.

Hemoncmpauyuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

HN3mepeHne MOIHOCTH CUJIBI.

W3MmeHeHue sHeprun Tesna Ipyu COBEPIICHUH PaOOTHI.

B3auMHble npeBpanieHnss KHHETUYECKON U MOTEHIHAIBHOW YHEPTUU TIPU
JIEMCTBUM HA TEJO CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu pu CBOOOHOM MaJICHUU.

Yuenuueckuit sxcnepumenm, navopamopnsie pabomaoi, nPAKmMuKym.

N3mepenne nMmysbca Tea 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue COXpaHeHU UMITYJIbCA ITPU YIPYTOM B3aUMOJIECHCTBUU.

N3mepenne KHHETUYECKON YJHEPTUH TEJIA IT0 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHHSI MOTEHIIMATBFHOM SHEPTUH MPY>KUHBI C pabOTOMN CHUJIBI
TPEHHUSL.

Omnpenenenre pabOThl CUJIbl TPEHUS MPU ABWKEHUU Tela MO HAKIOHHON
IIJIOCKOCTH.

Pasnen 3. MoJiekyasipHasi pu3uKa ¥ TEpMOJAMHAMHUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU MEOPULL.

OcCHOBHBIE MOJOKEHUSI MOJEKyJIsIpHO-KHHeTHUeckod Teopun (MKT), ux
ombpiTHOE oOocHOBanue. Jludbdysus. bpoyHoBckoe mBmxkeHue.  Xapaxrep
JBW)KEHUS M B3aWMOJCHUCTBUS YacTHL BemlecTtsa. Monaenn CTpoeHus Trasos,
KUIKOCTEH U TBEPABIX TeN U OOBSCHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE 3THX



mozeneid. Macca u  pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocrosinHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocodObl e€ um3mepeHus. Illkana
temnepatyp Llenbcus.

Mopenps uaeanbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TECOPHUM: YaCTHILIbI
rasa JIBU>KyTCsl XaOTUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue Menneneesa—Kianeiipona. AOcoaroTHas
teMriepatypa (mkaia temneparyp KenbBuna). 3akon [ansTona. M3ompouecchl B
UJealbHOM Ta3e C T[IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy [JIaBIIEHHEM M  CpedHEHd  KHUHETUYECKOM  DHEprueu
MOCTYINATEIbHOTO TEIUIOBOTO JIBMXKEHHSI MOJIEKYJl HMJI€AIbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUECKOM TEOPUH UJI€aIbHOTO Ta3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKOW CUCTEMBI CO CpeTHEN
KMHETUYECKOU DHEPrUeH MOCTYNaTEIbHOIO TEIUIOBOIO IBWKEHUS €€ YaCTHLL.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTePUaJIOB.

Hemoncmpavuu.

Mopenu nBUKEHHs 4YaCTUL] BEILECTBA.

Mopenb OpOyHOBCKOTO ABUKCHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEN.

Mogaens onbita LTepHa.

[IputsxeHne MONEKYIL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnronenue u nccnegoBanye U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopuvie padomul, RPAKMUKYM.

HccnenoBanne 1mponecca YCTAaHOBIEHUS TEIUIOBOTO PABHOBECUSA IIPH
TEIJIO00MEHE MEXAY TOPSYE U XOJIOAHOU BOJOM.

N3yuyeHne H30TEPMHUUYECKOrO0 Mpouecca (PEKOMEHIOBAHO HCIOJIb30BAHNE
udpoBoii 1abopaTopun).

N3yuenue n30XopHOTO Ipolecca.

N3yuenue n3o0apHOTro mpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennosvie mawiunbl.

Tepmonunamuueckass (T/[]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMUYECKON CUCTEMBI. BHEIIHNE U BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAYCHMS BEJIIMYMH, ONUCHIBAOLINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hauamo TtepmoauHaMuku. (CaMONpPOU3BOJIbBHAS — PENaKCALUs
TEPMOJMHAMUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopgenp wuaeasbHOrO raza B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KiianeiipoHa U BbIpaXXEHUE ISl BHYTPEHHEW SHEPIUHU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENH: HU3Kasi KOHLEHTPAIMs YaCTHUILl, BHICOKHE
TeMnepaTrypbl. BolpaxkeHue N1 BHyTPEHHEH 3HEPTHHU OJIHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HECTaATUYECKUE TIPOLIECCHI.

DneMeHTapHas pabora B TepMoauHaMuKke. Beruncienue padoTel 1Mo rpaduky
nporecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco0  M3MEHEHMs]  BHYTpPEHHEH  SHepruu
TEPMOJIMHAMMYECKOW  cucTeMbl 0e3  coBepuieHus paborel.  KonBekius,
TEIJIONPOBOIHOCTb, U3IyYEHHUE.

KomnuectBo Ttemnorsl. TemmoéMKoCTh Tena. YaenpHas UM MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHME Maliepa. YenbHas TEIoTa CrOpaHUs
TormBa. Pacu€r KoiMuecTBa TEIUIOTHI Npu Teruionepenade. llonstue 006
aauabaTHOM IpoIiecce.

[lepBbIii 3akOH TepMOAWHAMUKU. BHyTpeHHssi »sHeprus. KoaudecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  OSHEPIrHH
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJAMHAMHMKH JUIsI PAaBHOBECHBIX IPOLIECCOB: YEpe3
3a/lJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOJUT
eMHCTBEHHAas anrabdara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3akOH TEpMOJAMHAMHMKH JUISI HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOJKHO TI€peIaTh TEIUIOTY OT 00Jiee XOJOIHOTO Tela K Oojiee HarpeTomy 0e3
komrencanuu (Kimaysuyc). HeoGpatumocTs MpupoOIHBIX TPOIIECCOB.

[Tpunnumns! gecteus TerioBbix MamuH. KII/I.

Makcumansnoe 3nauenue KII/. ukn Kapno.

DKOJIOTUYECKHE ACTEKTHl MCIOJIb30BAHUS TEIUIOBBIX ABUTaTenel. TermnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOIECCHl: XOJOUIIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIM M KapOHOpaTOpHBIA JBUTATENM, TapoBas TypOUHa,
MOJYyYCHHE CBEPXHU3KUX TEMIIepaTyp, YTUIM3AIUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIIM3als OMOOPTaHUYECKOTO TOTUIUBA JJIs
BBIPAOOTKU «TEIJIOBOM» M DJIEKTPOIHEPTUH.

Jemoncmpauuu.

N3menenue Temmneparypsl pu aanadbaTtuieckoM paclIupeHUN.

BosznymiHoe orsuso.

CpaBHEHUE yACTBHBIX TEIUIOEMKOCTEN BEILIECTB.



CriocoObl U3BMEHEHMsI BHYTPEHHEW SHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KomrbroTepHble MOENH TEMIOBBIX ABUTATEIICH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKMUKYM.

N3mepenne yaenbHON TeII0EMKOCTH.

HccenenoBanne nporecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadbaTHOro Mpolecca.

N3ydeHne B3aMMOCBS3U SHEPIUU MEKMOJEKYISIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYPhI KUTICHUS KUTKOCTEH.

Tema 3. Acpezcamnwie cocmoanus eeujecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHAeHcalus. VcnapeHnue u KumneHue. Y eiabHas
TEIJI0Ta MapooOpa3zoBaHusl.

Haceiliennsle ¥ HeEHachlllleHHbIe Taphl. KadecTBeHHass 3aBHUCUMOCTH
IJIOTHOCTY M JABJIEHUS HACBIIIEHHOI'O Mapa OT TEMIIEPaTypbl, UX HE3aBUCHMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIAXKHOCTb.

Tsépnoe teno. Kpucrammueckue u amop@Hbie Tesa. AHU30TPOIUS CBOMCTB
kpuctauioB. [lmaBieHue W KpucTauM3auus. YAelbHas TEIUIOTa ILJIABJICHHUS.
CyOmumariusi.

Hedbopmaru tBEpAoro Tena. Pactsokenne u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue KUIKOCTeH U TBEPABIX TeJ, 0OBEMHOE U JIMHEWHOE
pacmmpenne. AHTapPMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHUI] BEMIECTBA KaK MPUYNHA
TEIIOBOTO pacIIUpPEHuUst Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprun B (ha30BbIX MEPEeXoaax.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHUE. KO3 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmsipasle saBnenus. Jlapnenue noa HCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHHM4ecKue yCTpOMCTBA M TEXHOJOTMYECKHME IPOLIECCHI:  JKUJKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jemoncmpayuu.

TennoBoe pacuiMpeHue.

CBOMCTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHMkE€HHOM JaBICHUU.

N3MepeHne cuiibl TOBEPXHOCTHOTO HATSHKEHUS.

OnbITHI C MBUIBHBIMY TJIEHKAMM.

CmauuBaHue.



Kanumisipabie sBieHusl.

Moaenu HeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0ObI M3MEpEeHUs BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOIO BEIIECTBA.

Buner nedopmaruii.

Hab6mronenue manbeix nedopmaruii.

Yuenuueckuit 3xcnepumenm, navopamopuvie padomul, nPAKMuUKyMm.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IIaBICHNS JIbIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX MapOB.

N3mepenne abCOIIOTHON BIAKHOCTH BO3/AyXa U OIEHKA MaccChl MapoB B
NOMEUIEHUHU.

N3mepenne ko3 duiimeHTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayisa FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3suHOBOro  oOpasma  oT
MIPUJIOKEHHON K HEMY CHUJIBL.

Pa3znen 4. DiiekTpoaAnHAMHUKA.

Tema 1. Inekmpuueckoe none.

OnekTpu3anus TeJl U €€ MpOSBICHUSA. JJEKTpUYEeCKUd 3apsa. JBa Buma
ANEKTPUYECKUX 3apsioB. [IpOBONHMKHM, [UANEKTPUKA W IMOJIYIPOBOJHUKH.
DJeMEHTapHbIM AJIEKTPUUYECKUI 3apsii. 3aKOH COXPaHEHUs JIIEKTPUYECKOIrO
3apsaa.

B3anmoneiictBue 3apanoB. Todeunsie 3apsiabl. 3akoH Kymnona.

Onektpuyeckoe nojie. Ero neiictere Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpspk€anocts  anmektpudeckoro  mons.  [IpoOubeiit  3apsg.  Jlunum
HaNpsKEHHOCTH DJIEKTPUUECKOTO 1MoJis1. OTHOPOIHOE 3IEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOrO TMOJsA. Pa3HOCTP NMOTEHUMATIOB U
HanpspkeHue. lloTeHunanbHas 3HEPTUs 3apsAa B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuman 3nexkTpocTaTuyeckoro mnoist. CBsA3p HANPSHKEHHOCTU MOJIA U Pa3HOCTH
MOTEHIUATIOB Il 3JEKTPOCTATHUYECKOro Mojs (KaKk OJHOPOJHOIO, TaK H
HEOTHOPOJIHOTO).

[IpuHIMIT CYNIEPNO3ULINU INEKTPUIECKUX ITOJIEH.

[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apsikeHHOM cdepsnl. [lore
PAaBHOMEPHO 3apsKEHHOro mo o00bEéMy mmiapa. [lone paBHOMEPHO 3apsKEHHOM
OecKOHEYHOW TUIOCKOCTH. KapTWHBI NWHUNA HAmpsHKEHHOCTH OTUX TMOJEH U
SKBUIOTEHIIHMAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHHKH B 3JIEKTPOCTATHYECKOM I10JIE. Y CJIOBHE PABHOBECHS 3apsI/IOB.

JIMDNEeKTpUKN B IIEKTPOCTATUYECKOM  IIOJIE. JusniekTpryeckast
IIPOHMIIAEMOCTD BEILIECTBA.



KonnencaTop. DneKTpoOEMKOCTh KOHJEHCATOPA. DIEKTPOEMKOCTh MIIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHeHne KoHAeHcaTopoB. [locienoBarenbHOE COETUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHIEHCATOpA.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpoWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYECKasl 3allluTa, 3a3eMJICHUE DJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, renepaTop Ban ne I'paada.

Hemoncmpauuu.

YCTpONUCTBO U IPUHIIUII ICUCTBUS BJICKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3APSKEHHBIX IJIACTHH.

Mopaensb anekTpoctatuueckoro reaeparopa (Baun ge I'paada).

[IpoBOIHUKY B 3JIEKTPUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

YCTpOUCTBO 1 IEMCTBUE KOHJIEHCATOPA ITOCTOSTHHON Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJICKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUJIOIIAIU
IJIACTUH, PACCTOSAHUS MEXIY HUMH U IUJIEKTPUIECKOU MPOHUIAEMOCTH.

DHeprust JIEKTPUUECKOTO MOJIs 3apsHKEHHOTO KOHIEHCATOpA.

3apsnKa 1 pa3psaKka KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopusie padomul, RPAKMUKYM.

OrneHka cuil B3auMOJCHCTBUS 3apSXKEHHBIX TEl.

HaGnronenue npeBpaiieHnsi SJHEPTUU 3apsHKEHHOTO KOHIEHCATOPA B DHEPTHIO
W3JIyYCHUS CBETOAUOMA.

N3ydenune npoTrekaHus TOKa B LEIMH, COAECPKAIIECH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTECHIIMAJIOB (HampsiKEHUS ) npu
MOCJIEA0BATEILHOM COEAUHEHUH KOHIEHCATOPOB.

Hccnenosanue paspsaa KOHAEHCATOPA Y€peE3 PE3UCTOP.

Tema 2. Ilocmoanuwtii 31eKmpuiecKuii mok.

Cuina toka. IIocTOsHHBIH TOK.

VYcioBusi CymiecTBOBaHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsixenue U u D/1C €.

3akod OMa JiJ14 y4acTKa LeHu.

DIIEKTPUUECKOE CONPOTHUBJIEHUE. 3aBUCHUMOCTh CONPOTUBIICHUS
OJHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBI M IUIONIAAU IONEPEYHOr0 CEYEHUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenpbHOE, MapAILIEIBHOE, CMEIIAHHOE COCIANHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBnEéHHBIX AekTpuyeckux neneil. [Ipasuna Kupxroda.



Pa6ora snekrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOUIHOCTh 3JEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbleNseMas Ha
pe3ucrTope.

OJIC u BHYTpeHHEE CONPOTUBIECHHWE HMCTOYHHMKA TOKa. 3akoH Owma mjis
MOJMHOW (3aMKHYTO#M) JJIEKTpUYECKOM 1enu. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHzeHcaTop B ey NOCTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHL: aMIIepMETP,
BOJILTMETP, PEOCTAT, CYUETUUK DIICKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAIIPSKEHHUSL.

Uccnenoanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSIKEHUS JJISI PE3UCTOPa,
JIaMITbl HAKAJIMBAHUS U CBETOANO/A.

3aBUCHUMOCTh COMPOTUBIICHUS LIWIMHAPUUECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHHS U MaTepuaa.

HccenenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBJIEHUS IPU MOCTOSHHOM
HaIpsKCHUH.

[Ipsimoe n3mepenune 3/1C. KopoTkoe 3aMbIKaHHUE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CnocoObI coemMHeHUs1 NCTOYHUKOB Toka, DJIC Garapei.

HccnenoBanne pa3HOCTH MOTEHLUHMAIOB MEXKAY IMOJIOCAMU MCTOYHUKA TOKA
OT CHJIbI TOKA B LIEMN.

Yuenuueckuit s3xcnepumenm, nabopamopuvie padomuol, RPAKMUKYM.

HccnegoBaHne CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpoOTUBIEHUS IPOBOAHUKOB.

HccnegoBaHue 3aBUCUMOCTH CHJIBI TOKa OT HaNpsDKEHUS JUISL  JIaMIIbI
HaKaJIUBaHMUS.

VYBenuueHue npejena u3MepeHus aMmrnepMmerpa (BoJbTMETPa).

N3mepenne D/1C 1 BHYTpEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenoanue 3aBucumoctd D/IC raapBaHUYECKOro 3JIEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3sHOCTH MOTEHIMATIOB MEXKIY IMOJIOCAMHU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMN.

HccnenoBanre 3aBUCUMOCTH MMOJIE3HOM MOITHOCTH UCTOYHHMKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu ¢ paznuunvix cpeoax.

DneKkTpuyeckass NPOBOJMMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAsS
MIPOBOJIMMOCTB TBEPABIX METAILIOB. 3aBUCUMOCTb COITPOTHBIICHHUS] METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKkuil TOK B Bakyyme. CBOMCTBA ANEKTPOHHBIX ITYYKOB.

[TosrynpOBOJHUKH. CobctBeHHass U IpUMECHass  MPOBOAUMOCTD
MOJIyITpOBOHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoagHMKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJIEKTPOJIUTAX. IDNEKTPOIUTHYECKAS THUCCOLMALIUSL.
OnekTpoan3. 3akoHsl Papanes 15 AIEKTPOJIN3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Paznuuneie TUIIBI cCaMOCTOSTENBHOTO pa3psana. Monnus. [lnazma.

TexHHU4ecKue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: ra3opa3psaHble
JamIbl, 3JIEKTPOHHO-Ty4eBas TpyOKa, MOJIYIPOBOJAHUKOBBIE MPHUOOPHI: THOL,
TpaH3UCTOpP, (OTOAMON, CBETOAMOJ,, TajbBaHWKA, paQUHUPOBAHHE  ME[H,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

3akoHbI 1ekTpoau3a Papanes.

HckpoBoii paspsia U MPOBOAMMOCTD BO3AYXaA.

CpaBHEHUE TPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISE TPOBOIUMOCTD IMO/JIA.

Yuenuueckuit s3xcnepumenm, navopamopuvie padomul, npaKmMuKym.

HabGmronenue snexkrposusa.

N3mepeHne 3apsiia OAHOBAJIEHTHOTIO NOHA.

HccnenoBanne  3aBUCMMOCTH  CONIPOTHMBJIEHHS  TEPMOPE3UCTOpA  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIEPHON XapaKTEPUCTUKU THOAA.

DuU3NYeCKUIN MPAKTUKYM.

Crioco6b1 n3Mepennsi GU3NUECKUX BEJIMYWH C UCITIOIH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTETBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (HU3UUECKUX BEJIUYUH.
Ouenka rpaHul NOTPEMIHOCTEN.

IIpoBeeHME  KOCBEHHBIX WM3MEPEHMM, HMCCICIOBAHMM  3aBUCUMOCTEN
(¢u3znyecKkux BEIMYUH, MPOBEpPKa IMPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3leliax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe PaObOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBS3H.

N3yuyenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEXKIPEIMETHBIX CBSI3€M C KypCcaMH
MaTE€MaTUKH, OMOJIOTMH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnole nOHAMUA, C6AZAHHBIE C U3YUEHUEM MEN 0006 HAYUHO20
nO3HAHUA: SIBICHUE, HAYYHBINA (DakT, runoresa, pu3nyeckas BEITUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIIEPUMEHT, MOJIETUPOBAHUE, MOJENb, HW3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTEThHBIC TPUOOPHI, ITMppoBas 1adbopaTopusi.

Mamemamuxka: pelieHWe CHUCTEMbl YypaBHeHUMU. JluHelHas QyHKIMS,
napaboJa, runepoosia, ux rpaduku U cBoicTBa. TpUroHOMETpUUYECKUEe (HYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
BekTophl 1 X MPOEKIMU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Bbuonozusa: Mexanndyeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAIOIIEW Cpejbl,
yTHIM3alus OHWOOPraHUYECKOTO TOIUIMBA I BBIPAOOTKH «TEIUIOBOM» H
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSIKEHUE U KalMIUISIPHBIE SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHME BEIECTBA, CTPOCHHE aTOMOB W MOJEKYII,
MOJIb BEIECTBA, MOJISIpHAs Macca, MOJy4YeHHue HaHOMaTepHaloB, TEIJIOBBIC
CBOMCTBA TBEPJIBIX TEN, KUIKOCTEN U Ta30B, KUIKUE KPUCTAIUIbI, DJIEKTPUUECKUE
CBOMCTBAa METAJJIOB, SJIEKTPOJIUTHYECKAS TUCCOLIMAIMS, TallbBAaHUKA, DIEKTPOHHAs
MHUKPOCKOIIHS.

T'eozpagpusa: BnaxxHOCTh BO31yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozcusa: npeoOpazoBaHUE ABWKEHHUM C MCIIOJIb30BaHUEM MEXAaHU3MOB,
y4€T CyXOro H JKUJIKOTO TpPEHUSI B TEXHHUKE, CTATUYECKUE KOHCTPYKIIMHU
(KpOHIITENH, pemEéTyaThle KOHCTPYKIUH), UCIOIb30BAHUE 3aKOHOB COXPaHEHUS
MEXaHHKW B TEXHUKE (THPOCKOI, BOJAOMET U JPYyrue), ABUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MaTEpHalOoB, B TOM YHUCJIE HAHOMATEpPHUAJOB, H
HAHOTEXHOJIOTUH, J3JEKTPOCTATHUYECKAs 3allluTa, 3a3€MJICHHE 3JIEKTPOMPUOOPOB,
razopaspsiIHbIC JJaMIIbl, TOJIYITPOBOAHUKOBBIEC MPUOOPHI, FaIbBAHHKA.

11 KJTACC

Pa3znen 4. DuekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUe TOCTOSIHHBIX MAarHUTOB M IPOBOJHUKOB C TOKOM.
MaruntHoe mone. Bektop MarHuTHOM uWHAYyKUMM. [lpuHiun cynepno3unnn
MArHUTHBIX NOJIEH. JINHUM MarHUTHOW UHIYKIIUU.

MarsnuTtHoOe 1oJie POBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro BuTka). OneIT Opcrena.

Cuna Amriepa, €€ HarpaBJI€HUE U MOYJIb.

Cuna Jlopenuia, €€ HanpaBiIE€HUE U MOYJb. [[BUKEHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiel Jlopeniia.

MaruutHoe nose B Beuectse. DeppoMarHeTvuku, napa- U JuaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCEXHOJOIMYCCKHEC IIPOLECCChI: IIPUMCHCHHC

MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptnna 7uHMI  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KapTuna nuHuii MarHUTHOM MHAYKIMU TTOJIS JJIMHHOTO MIPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI AJIEKTPOJIUTA.

Habmoienne nBM>KeHUs MyvKa 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIIMD NENCTBUS AIEKTPOUZMEPUTEIBHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit s3xcnepumenm, nadopamopnusie padomaol, npAKMUKyM.

HccnenoBanre MarHuTHOTO TOJISL TIOCTOSIHHBIX MAarHUTOB.

NccnenoBanue cBOMCTB (peppOMarHETHKOB.

Hccnenoanue AeiCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl AMnepa.

N3ydenune 3aBUCMMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

Ornpenenenre MarHUTHOW MHIYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIIEpA.

Tema 5. dnekmpomazcHumuas UHOYKUuUs.

SIBiieHue ANEKTpOMarHUTHOW MHAYKUMHU. [IOTOK BekTOopa MarHUTHOU
uHaykuuu. OJIC uMHIOyKuuu. 3aKOH SJIEKTPOMArHUTHOW uWHAYKuuu PDapanes.
Buxpesoe snektpuueckoe noise. Toku Dyko.

OJC uHayKUMM B TPOBOJHHKE, ABUXKYIIEMCS B OJIHOPOJHOM MarHUTHOM
oJie.

IIpaBuno Jlenna.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B I€NU ITOCTOSSHHOTO TOKA.
Ssnenne camonnaykunu. 3J1C caMOUHIYKIUU.

DHeprusi MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

DNIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: WHIYKIMOHHAS
M€Yb, COJICHOU/I, 3alUTa OT JICKTPU3ALMH TEJ NPU ABUKEHUU B MArHUTHOM II0JIE
3emuIH.

Jlemoncmpayuu.

HaGumroienue siBineHus 3IeKTPOMarHuTHOM MHAYKIIHH.

Uccnenoanne 3aBucumoctd I/C HHOYKIMU OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenne MarauTa B aITOMUHUEBOH (MEIHOMN) TpyOe.

SBneHue CaMOMHIYKLIMH.

HccnenoBanue 3aBucuMoctd DJIC caMOMHAYKIMH OT CKOPOCTH HW3MEHEHUS
CWJIBI TOKA B LEIIH.

Yuenuueckuit 3xcnepumenm, nadvopamopuvie padbomuol, npaKmuKym.

HccnenoBanue sIBIEHUS JIEKTPOMAarHUTHOM MHIYKIIMH.

Onpenenenre UHIYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIHH.

COopka MoJieH AJIEKTPOMarHuTHOTO TeHepaTopa.

Paspnen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarensHas cucrema. CBoOOO HBIE KOJIEOAHU.

["apmonnueckue kosieOanusi. Kunematuueckoe W JUHAMHUYECKOE OIKCAHUE.
DHEpreTU4ecKoe ONMHMCAHME (3aKOH COXPAHEHWS MEXaHWYECKOW 3Hepruu). BriBon
JUHAMUYECKOIO ONMUCAHUsI FTAPMOHUYECKUX KOJIEOAHUH M3 MX SHEPreTHUYECKOro H
KMHEMaTHYECKOTO OMUCAHUS.

Ammutyna u ¢asza konebanui. CBs3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMUYMHBI C aMIUTUTYAaMU KOJeOaHu €€ CKOPOCTU U YCKOPEHHS.

[lepuon m wactora koneOanuii. I[lepmom Maybrx CBOOOTHBIX KOJICOAHWN
MaTeMaTH4ecKoro wmasTHuka. [leproa cBOOOIHBIX KOJIEOAHHM MPYKUHHOTO
MasITHUKA.

[TonsiTue 0 3aTyxaromux KojaedaHusx. BeiHyKneHHble koiebanus. Pe3oHaHc.
Pe3zonancHas kpuBas. BrausHue 3aTyXxaHus Ha BHJI PE30HAHCHOW KPUBOM.
ABTOKOJNICOaHUS.

TexHuueckne ycTpoicTBa U TEXHOJOTMYECKUE MPOIECChl: METPOHOM, YaCHl,
KaueJu, My3bIKaJIbHbIE UHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0J1e0aTeIbHOTO IBUKEHUS.

Ha6nroneHue He3aBUCUMOCTHY MEepUojia MallbIX KOJeOaHUl rpy3a Ha HUTH OT
AMIUTUTYIbI.

HccnenoBanue 3aTyxarommx Koue6aHuil 1 3aBUCUMOCTH TIepro/ia CBOOOIHBIX
KOJIEOAHUH OT COMPOTUBIICHHUS.

HccnenoBanne kojebaHWi Tpy3a Ha MACCHUBHOM TMpYXKHHE C LEJbIO
(opMupOBaHUS IPEACTABICHUNA 00 HI€aIbHON MOJIEIH MIPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPIUH NP KOJIeOaHUIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUIA.

HaOmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopmsie padomul, nPAKMUKYM.



W3mepenne mnepuoaa CBOOOJHBIX KOJIEOAHMH HUTSHOTO M MPY>KUHHOTO
MAasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B X0JI€ KoieOaHuil Ha yIIpyroMm MmojBece.

N3ydeHne IBUKEHUS HUTSIHOTO MasTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTUTYAbI 3aTyXaIOMINX KOJIECOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHU.

Tema 2. dnekmpomazHumHubsle Ko1e0aHusL.

Konebarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
uaeanbHOM KosiebareabHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIMTYABI
3apsa KOHAEHCAaTOopa C aMIUIUTYIOM CUJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUH B UJCAITBHOM KOJIeOaTeTbHOM KOHTYPE.

3aTyxarmmme AJIEKTPOMArHUTHBIE KoJIeOaHusl. Brinyx1eHHbBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHUsI.

IlepemenHbIl TOK. MOIIHOCTH MNEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHycOMQJIbHBI NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CHHYCOMJAJIBHOIO IIEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB.
Pe3onanc HanpsbxeHui.

WNneanvupiii  Tpanchopmarop. IlpousBojacTBo, mepenaya W MOTpeOICHUE
BJIEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICIIOJIb30BaHUs JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOWCTBA W TEXHOJOTMYECKHE NPOLECCHI: JIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeaay.

Jemoncmpayuu.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThl CBOOOIHBIX KOJIEOAHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumuiorpamMmsl 3JIEKTPOMAarHUTHBIX KOJICOaHUH.

I'eneparop He3aTyXarMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopnenp 3JIEKTPOMarHuTHOTO FeHepaTopa.

BriHyX/1eHHbIE CHHYCOUIaTIbHBIE KOJICOaHUSI.

Pesucrop, karymka MHIYKTUBHOCTA M KOHJEHCATOP B LEMU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu 1ocCnenoBaTeNbHOM COEAUHEHHM PE3UCTOpa, KAaTYIIKH
VHIYKTUBHOCTH U KOHAEHCATOPA.

Y CTpoiicTBO U IPUHIIUIT JSHCTBUS TpaHchopMaTopa.



Mopens IMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii 3xcnepumenm, nabopamopusie pabomaol, npaKmuxKym.

Nzyuenue tpancdopmaropa.

HccnenoBanre MepeMEHHOTO TOKAa 4Yepe3 MOCIE0BATEIbHO COEIMHEHHDBIE
KOHJICHCATOP, KaTyLIKy U PE3UCTOP.

Habmtoienue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNLHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBUSI HMX pacnpoctpaHeHus. [lomepeunbie u
npoAoibHbIe BOJMHBL. [lepuos, CKOpOCTh pachpOCTpaHEHUS M JUIMHA BOJHBIL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpPa)X€HUE, MPEJOMIICHHE, MHTEpPEpeHIUs U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHE OKPYKAIOIIEeH Cpebl.

DNEeKTPOMArHUTHBIC BOJHBI. Y CIIOBUSL U3IYYEHUS AJEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTalusi BEKTOPOB B JJIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJH:  OTPaKEHHUE,  MPEJIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[Ikana >1eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTpOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBuAcHUA. Paqnonokanys.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAOIIEH Cpebl.

TexHuueckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys,
yIIbTPa3ByKOBasl AMATHOCTHKA B TEXHUKE U MEUIIMHE.

Jemoncmpayuu.

O0bpa3oBanue 1 pacpOCTPAHEHNE TOTIEPEUHBIX U MPOAOIBHBIX BOJH.

Konebmromieecs Te10 Kak HICTOYHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJHBI OT YaCTOThI KOJICOaHU.

Habmonenue oTpaskeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHny u AuQpakini MEXaHHUYECKUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpuMEHEHHE.

HaGnronenue cBsizu rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYI0N U
4acTOTOM KoJeOaHuH.

HccnenoBanne  CBOMCTB  3JIEKTPOMATrHUTHBIX ~ BOJIH:  OTpPa)KeHHE,
pesioMJIeHUE, NoJspu3anus, Audpakuus, HHTephepeHIus.

Oo6nHapyxenue nHGPaKPaCHOTO U YIbTPA(PHOIECTOBOTO U3ITYyUCHUH.

Yuenuueckuit 3xcnepumenm, nabopamopmusie padomul, RPAKMUKYM.



M3ydeHne napameTpoB 3BYKOBOU BOJIHBI.

N3ydeHne pacipoCTpaHEHHs 3BYKOBBIX BOJIH B 3aAMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssiMmosiMHEHOE paclpOCTpaHEHUE CBETA B OJHOPOJHOM cpexae. Jlyu cBera.
To4eyHbIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKoHbI OTpaxkeHHs cBeTa. [locTpoeHue n3oOpakeHUi B
riockoMm 3epkaie. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHSI CBETa. AOCOIOTHBIN MOKa3aTeb
npesnomieHuss. OTHOCUTENBHBIN NTOKa3aTelb NpesoMiIeHus. [I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH IPHU NEPEXOJIE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpaHully pas3zieiia IByX ONTUYECKUX CPE/l.

Xon nmyueit B mpusme. Jucnepcusi cBeta. CIOXKHBIN cOocTaB O€IOTro CBETa.
IBer.

IlonHnoe BHyTpeHHEe oTpakeHue. [IpenenpHbIi yroa MmojJHOrO BHYTPEHHETO
OTPaKEHHSI.

ColOuparomie 1 paccewBarolive JMH3bl. ToHKas nuH3a. POKyCHOE
pacCTOSIHUE M ONTHYECKash Cujla TOHKOM JHH3bl. 3aBUCUMOCTh (HOKYCHOTO
paccTosiHUSI TOHKOM cdepuueckoil JIMH3bI OT €€ TeOMETPUU U OTHOCUTEIHHOTO
II0KA3aTeJIs MPEJIOMIICHUS.

dopMysia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.

Xon Jy4a, MPOWEAIIETO JUH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
onTtuueckoil ocu. IloctpoeHue wu300pakeHU TOYKM M OTpe3Ka MNpSAMOW B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspemaromnias cnocoOHOCTh. ['1a3 kak onTHueckast
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKOU OTITUKH.

BonnoBass ontmka. HWurtepdepenius cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBusi HaOMOIEHUST MaKCUMyMOB W MHHHMYMOB B HWHTEp(hEpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl KilacCMYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuoHHas pemeérka. YcCJIOBHE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IAaJ€HHWM MOHOXPOMATHYECKOIrO CBE€Ta HA
TU(GPAKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIHMOHHBINA ammapaT, MPOCBETICHHE
OINTUKH, BOJIOKOHHAsI ONTHUKA, TU(PPAKIIMOHHAS PELIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHHUSI CBETA.



HccenenoBanne npesioMiIeHNs CBETA.

HabnrogeHnue noaHoro BHyTPEHHEr0 OTpakeHus. Moienb CBETOBOAA.

HccnenoBanne xoAa CBETOBBIX IIYYKOB YEPE3 IIOCKONAPAUIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300pakKeHUI B TMH3AX.

Mopaenn MUKpOCKOTa, TEJIECKOIIA.

HaGmronenue untepdepeHiimm crera.

HaOmronenne 11BETOB TOHKUX IJIEHOK.

HaOmronenue nudpakiyu cBera.

N3ydenne 1uppakimOHHON perETKH.

Habmonenue nudpakiinoOHHOTO CHEKTpA.

HaOmronenue nucnepcuu cBera.

Hab6nronenue momnsipusaiyuy cBeTa.

[IpuMeHeHre MOJSIPOUIO0B 11l U3YUYEHUSI MEXaHUUECKUX HANPSLKEHUI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepeHne nokazaresns npeaoMiIeHUs CTeKa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO paccTOsSiHUA OT BenlecTBa (Ha
IpUMeEpE KUJIKUX JTHH3).

N3mepenne pokycHOTo pacCTOSHUS pacCEUBAIOIIUX JIHH3.

[TonyyeHue n300pakeHus B CUCTEME U3 MIIOCKOTO 3epKajia U JIMH3bI.

[Tonyyenue n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpyHnpoBaHU€e TENECKOMUYECKUX CHCTEM.

Habmonenue nudpakium, nHTEpPEpeHIINT U TOJISIPU3AIIHU CBETA.

N3ydeHnne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU TUAJIEKTPUKA.

N3yuyenue nHTepPepeHIinm Ja3epHOTO U3MYyUEHUS HA BYX LIEISX.

HabGnronenue nucnepcu.

Habmronenue u ucciaenoBanue Au(ppakiinoOHHOTO CIEKTpA.

N3Mepenue 1mHbl CBETOBOW BOJIHBI.

[Tomyuenue crekTpa U3My4YeHHUs] CBETOAMO/A MPHU MOMOIIU AUPPAKIIHOHHOM
PELIETKH.

Pa3znen 6. OcHOBBI clIeMAJILHOM TEOPUM OTHOCUTEILHOCTH.

['panunbl  OPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  lloctynaTer
CIEHHAIIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  wHTepBasl.  [IpeoOpaszoBanus  JlopeHa.
YcnoBue mnpudHHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHHU U COKPAILCHUE JIJIUHBI.

DHeprus U UMITYJIbC PEASATUBUCTCKONW YACTHULIBI.

CBs13b MacChl C DHEPTUEH U UMITYJIbCOM PEIIATUBUCTCKOM YACTULBI. DHEPTHS
HIOKOSI.



TexHuyeckne ycTpoHucTBa M TEXHOJOTHMYECKUE IMPOLIECCHI: CIIyTHUKOBBIC
MPUEMHUKH, YCKOPUTEHU 3aPSIKEHHBIX YACTHIL.

Y4eHnueckui IKCIEPUMEHT, 1a00paTOPHBIE PaOOThI, TPAKTUKYM.

OnpeneneHue UMIOyJbca MW DHEPIUM  PEISTUBUCTCKUX dacTull (10
dboTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TI0JIC).

Pazgea 7. KBanroBas (pusuka.

Tema 1. Kopnyckynapno-6011060ii oyanusm.

PaBHOBecHOE TeIsIoBOE M3NIydeHHUE (M3ydeHHEe aOCOJIIOTHO YEpPHOIO Tena).
3akon cmemnieHnd Buna. ' unore3a [lnanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJLC (HOTOHA.

®orordpdext. Ombitel A. I'. CroneroBa. 3akonsl Pororddexra. YpaBHEeHUE
OiHmTeitHa 11t potodaddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJIiEHHE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyr moBepxHocTh). OmbiTel [1. H.
JleGenena.

Bonnossle cBolicTBa yactull. Bonusl ne bpois. [{nvnaa BosHbl ne bponns u
pa3Mepbl 00JacCTH JIOKaNM3aluu JBWXKYyIlIecs dvactuibl. KopmyckynspHo-
BOJTHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KPUCTAIIAX.

Cnemnduka nzmepeHuit B Mukpomupe. COOTHOIICHUS HEOIPEACIEHHOCTEN
I"eiizenbepra.

TexHn4eckrue yYCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPOMETD,
¢dboTosneMeHT, (OTONATUMK, TYHHEIbHBII MHUKPOCKOI, COJHEYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®dotorh(pexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

NccnenoBanue 3akoHOB BHELHETO (poToadekTa.

UccnenoBanue 3aBUCUMOCTH  CONPOTHUBJICHUS  TOJYNPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToano.

Comnneunas Oarapest.

Yuenuueckuit 3xcnepumenm, nabopamopusvie padomul, RPAKMUKYM.

HccnenoBanue dpoTope3ucropa.

N3mepenune noctostnHoM [lnanka Ha ocHOBe uccnenoBanus Gorodrddexra.

UccnenoBanune 3aBUCUMOCTH CHJIBI TOKA YE€PE3 CBETOANO]T OT HAIIPSKECHHUSL.

Tema 2. @uzuka amoma.

OnbITBl IO HMCCIEIOBAaHUIO CTpoeHMs aroMa. llnanerapHas Mojenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHue GOTOHOB NIPH MEPEX0jie aToMa
C OZHOTO YPOBHS DHEPIUHU HA APYTOM.



Bune! ciektpoB. CriekTp ypOBHEH S3HEPTHH aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHue cBeTa. Jlazep.

TexHr4ecKue ycTpoucTBa M TEXHOJIOIMYECKUE MPOLECCHI: CIIEKTPAJIBHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTE.

Hemoncmpauyuu.

Mopuens onsita Pesepdopra.

Habmonenune inHeRvaTbIX CIEKTPOB.

YCTpONCTBO U ICUCTBUE CUYETUMKA MOHUZUPYIOIINX YACTHIL.

Onpenenenne JUIMHBI BOJIHBI JTA3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadbopamopuvie padomul, RPAKMUKYM.

Habnronenue nuHeyaToro cuekTpa.

HccenenoBanue CreKTpa pa3peKeHHOTO aTOMAPHOIO BOAOPOAA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomno20 A0pa u I1eMEeHMAPHHLIX YACMUY,

Hyxnonnas monens siapa I'eiizenOepra—lBanenko. 3apsn sapa. MaccoBoe
gucino sapa. M3oromnsl.

PamnoaktuBHOCTh. Anba-pacnaz. DIEKTPOHHBIM U TO3UTPOHHBIN Oera-
pacnaz. ['amma-usiydenue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOINBI B IPUPOJIE.
CBoiicTBa MOHHU3UPYIOLLIETO H3Iy4YeHUs. BiusHHE pagMOaKTUBHOCTH Ha JKHUBbBIE
opranu3mbl. EcrecTBeHHbIN PoH u3nydenus. JJozumerpus.

DOHeprus CBsA3M HYKJIOHOB B sizipe. SnepHsle cuiibl. Jledekt maccsl sapa.

Anepubie peakuuu. [enenue u cunres saep. Anepusie peakropsl. [IpoOaemsl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHUHTE3a. ODKOJIOIMYECKUE aCHEKThl Pa3BUTHS
AIEPHON SHEPIETUKH.

Mertonap! peructpanuy 1 UCCIECAO0BAHUS JIEMEHTAPHBIX YACTHLI.

@DyHIaMEHTAIBHbIE B3aUMOJCHCTBUSA. bDapuOHBI, ME30HBI U JICITOHBI.
IIpencraBnenue o CranpapTHON Mozaenn. KBapK-riroOHHas MOJIEIb aipOHOB.

®dusznka 3a npenenamu CranaaptHoil Moaenu. TéMmHas Marepuss U TEMHas
DHEPTHSL.

EnunctBo gusndeckoil KapTHHBI MUPA.

TexHr4ecKue yCTpONCTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbscona, saepHbIi peakTop, TEpMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomal, nPAKMuUKyMm.

HccnenoBanue TpekoB 4yacTHIL (110 TOTOBBIM (hoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCMOJI30BAHUEM JO3HMETPA.

N3ydenue noriomieHus 0eTa-4yacTHI] aTFOMUHUEM.

Pa3znen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPU3HKH.



Otansl pa3BUTUS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHHMMOCTh 3aKOHOB (U3UKH 71 OOBSCHEHUS MPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Metoapl acTpoHOMUYECKHX HccieaoBaHul. COBpPEMEHHbIE ONTHYECKUE
TEJIECKOIIBI, PAIMOTEIECKOIBI, BHEATMOC(EpHAS ACTPOHOMHUS.

Bun 3Bé3aHoro Heba. Co3Be3qus, sSpKUe 3BE3/BI, IUIAHETHI, WX BUIUMOE
JIBH)KCHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CosHIIAa W 3BE3.

3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CneKTpaJibHbINA Ki1acc —
CBETUMOCTb». 3BE3/bI TJIABHOW MOCJIENOBATENBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTbY» JUIsl 3BE3J TJIABHOM IMOCIEAOBATEIbHOCTU. BHyTpeHHEe CTpoeHue
3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIAECHNUU U 3Bosironuu ConHua u
3BE3/1. DTalbl )KU3HU 3BE3I.

Mneunstii [Iyte — Hama ['anaktuka. [lonoxenue u nmxenue CoyiHIA B
IN'anaktuke. Tunsl ranaktuk. PaguoranakTuku M KBasapbl. UEpHBIE IBIPHI B sJ1pax
TaJIaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa007a. Paz0eranue rajiakTuk.
Teopus bonbsuioro B3peiBa. PenmnkroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeiénnnie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Habmonenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJIa30M C HMCIOJIb30BaHUEM
KOMITHIOTEPHBIX TIPHIIOKEHUHN JJIT ONPEACIICHUS MOJ0KEHHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3Ausi CeBEepHOTo NOoJylIapusi U SIpKHe
3BE3/BL.

Habmronenuss B Teneckonm JIyHBI, IJIaHET, TYMaHHOCTEM U 3BE3AHBIX
CKOIUJICHUU.

PDu3nYecKUuil NPaKTUKYM.

Crioco6pl n3mMepennsi PU3NIECKNX BEIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JTAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHUHM, MCCIEIOBAHUW  3aBUCHUMOCTEHN
bu3MYecKuX BETWYHMH, MPOBEpPKAa MPEIIOKEHHBIX TUMOTEe3 (BBIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTUYECKUX  pazdenax «YUYEHUYECKHM  HKCIEPUMEHT,
J1a00paTopHbIE pabOThI, MPAKTUKYMY).

O06o0maroniee NOBTOPEHUE.



O0o00uIeHNE U cHUCTEMaTH3alusl COAEPKaHUs pa3AesioB Kypca «MexaHukay,
«MonexynspHas pu3uka U TEPMOAMHAMUKAY, «DNEKTpoAnHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHOM TEOPUH OTHOCUTENIBbHOCTW», «KBaHTOBas
buznkay, «IEeMEHThl ACTPOHOMHHU U aCTPOPUZUKI.

Ponr ¢usmku w acTpoHOMHUM B OIKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ATHYECKON cepax AesTeIbHOCTH YeOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHUM B COBPEMEHHOM Hay4yHOM KapTHMHE MHpA, 3HAYEHUE OINUCATEIIBLHOM,
CUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOM UM  MPOTHOCTHYECKOM  (DYHKIUN
¢buznueckoil Teopuu, poib GU3NUECKON Teoprur B (POPMHUPOBAHUH TPEICTABICHUN
0 Qu3nyecKkoll KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBSA3H.

NUzyuenne «kypca ¢usuku yrayOonéaHoro ypoBHs B 11 kiacce
OCYULIECTBJISIETCSL ¢ YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmnsie noHAmMUA, C6A3AHHBIE C UYUCHUEM MEM 0006 HAYYHO20
nO3HAHUA: SIBICHWE, HAy4YHbIH (DaKT, TMIIOTE3a, (PU3NYECKas BEIMUYMHA, 3aKOH,
TeOpus, HAOIIOACHHUE, OSKCIEPUMEHT, MOJEINPOBAHME, MOJIENb, H3MEpPEHHUE,
HOTPELIHOCTA U3MEPEHUH, U3MEPUTENIbHBIE TPUOOPBHI, LM(ppoBast 1adopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YypPAaBHEHHU. TpHUrOHOMETpPUYECKHE
(YHKIIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOKJI€CTBO. BEKTOpPBI M HMX IMPOEKLUMU HAa OCH KOOPAMHAT, CI0KEHHE BEKTOPOB.
ITpousBoaHble sneMeHTapHbIX (QyHKIMA. Ilpu3Haku nomoOust TpeyroiabHUKOB,
oTpe/iesieHUE TIOIAAN IIIOCKUX (GUTYp U 00bEMA Tell.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM MpHUpPOJE, KoJjebaTeabHbIe
JIBIKEHUS B JKMBOM TIPUPOJAE, SKOJOTMYECKHE PHUCKUM IIPU MPOU3BOJCTBE
JJNIEKTPOOHEPIUH,  JJIEKTPOMATHUTHOE  3arps3HEHUE  OKPYXKAIOWIEH  Cpensl,
yJIBTPa3BYKOBasl JMATHOCTUKA B MEIMIMHE, ONTHYECKUE SIBJICHHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTYpa TBEPBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMS KPUCTAIMUYECKOW PpEMETKH, CHEKTPaJIbHBIMN
aHau3.

I'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3a€KUM MArHUTHBIX  PYa,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
3JIEKTpoABUraTeNb SIKOOM, TeHepaTop NMEPEeMEHHOTO TOKa, MHAYKIIMOHHAs MedYb,
JMHUM 3JIEKTPONEpenay, 3JEKTPOABUIATENb, pajlap, PaauONpPUEMHUK, TEIEBU30D,
anteHHa, tenedon, CBY-neub, ynbTpa3ByKoBas IUAarHOCTHKA B TEXHHKE,



IPOEKLMOHHBIN anmapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas Oarapesi, CIyTHUKOBbIE
IIPUEMHMKH, JI€pHAst SJHEPreTUKA U SKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA ITPOI'PAMMUBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Y4eOHOro mnpenMera «Du3NKay
JOJKHBI OTPAKaTh TOTOBHOCTH U CITOCOOHOCTH 00YJarONTUXCsl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPECHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSM POCCHUHUCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMbITA AESATEIBHOCTH B MPOLECCE PEAIM3ANUU OCHOBHBIX HANPABICHUMN
BOCIIUTATEJILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TpaXJAHCKOM  MO3UIUMU  oOydaroumierocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIECYETOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIIBHOCTh B HHTEPECAX TPAXKAAHCKOTO
oOliecTBa, y4yacTBOBaTh B CaMOYIPABICHHMM B  00pa3oBaTebHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICHCTBOBAaTh C COLUUAIBHBIMA  HWHCTUTYTAMH B
COOTBETCTBUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMAaHUTAPHOW U BOJIOHTEPCKOM AEATEIbHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUSA:

e c(hopMUPOBaAHHOCTH POCCUICKON IPaKIaHCKOMN UJCHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHOUIIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, TOCTHXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHNUS,

e CIOCOOHOCTH OIEHMBATH CUTYAlUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHEHTHUPYSCh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B ACATEIBHOCTH YYEHOTO;

e OCO3HaHUE JIMYHOT'O BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHWE K MHUPY, BKIIOUYAsl JCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



UHTEpPEC K pa3inuHbIM chepaM NpodecCUOHATBbHON JESATENbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3MKOW U TEXHUKOM, yMEHHE COBepIIaTh
OCO3HaHHBIN BBIOOp Oyyiiel npoeccuu U pearTu30BbIBaTh COOCTBEHHBIE
YKU3HECHHbIC TUUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO U CaMOOOpPa30BaHUIO B
oOnactu (HU3UKHU Ha IPOTXKEHUU BCEH KU3HU.

IKOJOTNYECCKOI0o BOCIIMTAaHUA:

c(hOpMUPOBAHHOCTH IKOJIOTUYECKOHN KYJIbTYPhl, OCO3HAHUE TJI00ATILHOTO
XapakTepa 3KOJOTHIECKUX Po0ieM;

IJIAaHUPOBAHKME U OCYLIECTBICHUE JEHCTBUN B OKPY>KaIOIIEH cpeqie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA,
pacuIMpeHne ONbITa IEATeIbHOCTH KOJIOTMUYECKOW HAPaBIEHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAaHUH MO (PU3HUKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HaHUE IEHHOCTU HAYYHOW JE€ATEeNbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO M HCCIEAOBATENIbCKYIO
NesATEeIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Ba3oBble JJjoruyeckue J1eicTBHA:

CaMOCTOATENIbHO  (OPMYJIHUPOBATh M aKTyalU3HpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEACIIATh LENHU ACSITEIbHOCTHU, 3a7]aBaTh MApaMETPbl U KPUTEPHUH UX
TOCTHKEHHUS,

BBISIBIIAITh  3aKOHOMEPHOCTM U TNPOTHUBOPEYHMS B pPaccMaTpUBAEMbIX
(bu3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH PEIICHUS MPOOIEMBI C YUETOM aHAIM3a UMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTb, OLEHUBATh COOTBETCTBHUE
Pe3yIbTATOB LIEJSM, OLICHUBATh PUCKH MOCIIEACTBUN 1€ TEIIbHOCTH;
KOOPAMHUPOBATh U BBIMOJHATH pabOTy B  YCIOBHSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBILUICHNE MPU PEHICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBnle ucciienoBarejbcKkHe AeCTBUSA:

BJIa/IeTh HAYYHOW TEPMUHOJOTUEH, KIIOUEBHIMU MOHITUSIMH U METOJaMU
duznyecKoil HayKu;



BJIAJCTh  HaBBIKAMHU  YYCOHO-MCCIEAOBATEIIbCKOM W TPOSKTHOU
NEATEeTLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJOB peIIeHUs 3aaad (PU3UIecKoro
coJiep KaHusl, MPUMEHECHHIO Pa3JIMYHBIX METOOB ITO3HAHWS;

BJIAJCTh BHUAAMH JICATCILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
WHTEPIPETALNN, TPEOOPA30BAHNIO U PUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallMsAX, B TOM YHCJIC TPU CO3JaHMHM Y4YEOHBIX MPOCKTOB B 00JACTH
bu3uKy;

BBISIBIISITh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M W aKTyaJM3UPOBaTh 3a1ady,
BBIIBUTATh THUNOTE3y €€ peIeHus, HaXOAUTh apryMEHThl s
JIOKa3aTelIbCTBA CBOMX YTBEP)KICHHM, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pelieHus;

aHAIM3UPOBaTh TIOJYUYCHHBIC B XOJI€ PEIICHUS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCThH, MPOTHO3UPOBATH N3MCHECHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYJIUPOBATh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIILHOMN
NEATEILHOCTH, B TOM YHCJIE TIPU U3YyYEHUN (HDU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS MO (U3UKE B TPAKTUYECKYIO OO0JacCTh
JKM3HEEITEIbHOCTH;

YMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HbIX MIPEAMETHBIX 00JIaCTeiH;
BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTUHAIIBHBIE TIOIXO0/IbI U PEIIICHNUS,
CTaBUTH MPOOJIEMBI U 33]1a4H, TOMYCKAIONINE aThTePHATUBHBIC PEIICHHUS.

Pabora ¢ unopmanmeii:

BJa/Ie€Th HaBbIKAMHU IOJIy4€HUs MH(OpPMALMU (PU3UUECKOTO COACpKAHMS
U3 HCTOYHUKOB DPa3HBIX THIIOB, CAMOCTOSITEIIBHO OCYILIECTBIATH ITOMUCK,
aHaJln3, CUCTEMAaTU3allMI0 U HHTEPIpETali0 HH()OPMALKMU Pa3IUYHbIX
BUJIOB U (hOpM IIpEICTaBICHMS;

OLICHUBAThH JOCTOBEPHOCTh NH()OPMALINY;

UCIOJIBb30BaTh CPEACTBa MH(OPMAIMOHHBIX W KOMMYHUKallMOHHBIX
TEXHOJIOTMA B  PCIICHHMM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpPraHM3alMOHHBIX 3aJad C COONIOJICHHEM TpEOOBAaHUN SPrOHOMMKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PeCcypcocOepekKeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM O€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMs B Pa3IUYHBIX (hopmarax c
yu€TOM Ha3HayeHUs WHGOpPMALKMKW M UEJNEeBOH ayAUTOPHUH, BBHIOUpAs
ONTUMAJIbHYIO (POpPMY IIPEICTABICHMSI U BU3YyAIU3ALUH.

KoMmyHMKaTHBHBIE YHMBeEpPCAIbHbIe YUeOHbIe 1eliCTBUA:



OCYLIECTBJISATh OOIIEHWE Ha Yypokax (HU3MKKM U BO BHE-YPOUHOU
JESATENBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd M CMsT4ath
KOH(JIMKTHI;

Pa3BEPHYTO U JOTUYHO M3J1araTh CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MMOHMMAaTh M  HKCHOOJIb30BaTh  IMPEUMYLIECTBA  KOMAaHIHOM u
UHIUBUYaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHUM € Y4ETOM OOIIHX
MHTEPECOB U BO3MOYKHOCTEN KaXJOTO YJICHA KOJUIEKTUBA,

MPUHUMATh LEJIHM COBMECTHOM JEATENBHOCTH, OPraHU30BBIBATH U
KOODAMHUPOBATh JEUCTBUS 10 €€ JOCTHIKEHUIO: COCTAaBIAATH ILUIAH
JNEeUCTBUH, paclpeaessaTh POIu ¢ Y4ETOM MHEHUN YYACTHUKOB, 0OCYK/1aTh
pe3yibTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa M KaXKJIOTO YYaCTHMKA KOMAaHIbl B
001t pe3yabTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHWBATh WJAEU C MO3ULUHUA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISITh TMO3UTHBHOE CTPATETMYECKOE ITOBEJACHUE B PA3JIMYHBIX
CUTyalMsiX, TPOSBIATH  TBOPYECTBO W  BOOOpPaKEHHUE, OBITH
VHHUIMATUBHBIM.

PerynasiTuBHbIe yHUBEpCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh I[MO3HABATEIbHYIO JESATEIbHOCTh B
obnmactu (U3UMKM U aCTPOHOMMH, BBIABIATH MPOOJIEMBbI, CTaBUTh U
bopMyIUpOBaTH COOCTBEHHBIE 33]1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs PACUETHBIX U KaUueCTBEHHBIX
3a7a4, TUTAaH BBIMOJHEHHS MPAKTUYECKOW PabOThl C YyUETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MIPEANOYTEHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaThb Ha ceos
OTBETCTBEHHOCTD 3a PEILICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBAaTh (DOPMHUPOBAHUIO W MPOSBICHUIO SPYIUIMH B 00JIacTH
(GU3HUKK, TOCTOSHHO MOBBIIATHE CBOM 00pa3oBaTEIbHBIM U KyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJ'lb, IMOIUOHAJIbHBbIN HHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYAIMIM, BHOCUTh KOPPEKTUBBI B AEATECIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJICTh HABBIKAMM  TO3HABATEIBHOM pedeKCMM KaK OCO3HaHUS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTENBHBIX MPOILIECCOB, UX PE3YJTATOB U
OCHOBAaHUM;

UCIIOJIB30BaTh TPHUEMBI pedriekcuu I OIEHKH CHTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHMBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEHICHUS] MO HX
CHUIKECHUIO;

IIPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MPU AHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, MOHUMAasi CBOM HEIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M ApPryMEHTHl JPYIMX MpPU AHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3YJILTATOB OCBOCHHUS MPOTPAMMBI IO
¢bu3uKe s YPOBHSI CPETHEro OO0IIero oOpa3oBaHUS y 00YyYaroOmUXCs

COBEPILIEHCTBYETCS IMOITUOHATBHBIN UHTEJUICKT, MPEeIoIararoni
c(OPMHUPOBAHHOCTbD:
e CaMOCO3HAaHWsS,  BKJIIOYAIOIIETO  CIIOCOOHOCTh  MOHUMATh  CBOE

HIMOLIMOHAIILHOE COCTOSIHUE, BUIECTh HAMpPaBIEHUS Pa3BUTHsI COOCTBEHHOM
IMOLIMOHANIBHOM c(pephl, OBbITH YBEpEHHBIM B ce0e;

CaMOpETryJIMPOBAHUs, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTb aJalTHPOBATHCS K
HYMOLIMOHAIIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTMBALIMH, BKIIFOUAIOIIEH CTPEMIIEHHE K JOCTHKEHUIO LIETU
U yClexy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHHUE E€UCTBOBATh, HCXOAS U3
CBOMX BO3MO>KHOCTEH;

OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IOHMMaThb 3MOLIMOHAIBHOE
COCTOSIHUE JpPYIMX, YYMTBIBaTh €ro IIpU OCYLIECTBICHUM OOLICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMATIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTH  BBICTPAMBATh
OTHOIICHUSA C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISATH HHTEpPEC U
paspenarb KOHQIUKTHI.

IMTPEJIMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce npenMeTHble pe3yibTaTbl Ha YriyOJIEHHOM
YpOBHE JOJKHBI OTpaxaTh C(POPMUPOBAHHOCTH y 00YUaIOIIUXCS YMEHUM:

NOHUMAaTh POJb (U3UKM B  DIKOHOMHYECKOW, TEXHOJIOIMYECKOM,
HKOJIOTHYECKON, COIMAIbHOM W 3TUYECKOW cdepax AesTeNbHOCTU
YeJIoBEKa, PoJib U MECTO (PU3UKU B COBPEMEHHOI HAay4yHOU KapTHHE MUDPA,
3HAYEHUE OMNMCATEIbHOW, CHUCTEMATU3UPYIOLIEH, OOBSCHUTENbHON U
MPOTHOCTHYECKOW  (QYHKIMKA  (Pu3Mdeckoil Teopuu — MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOIUHAMUKH, POJib (PU3NYECKON TEOpuu B
dbopMUpPOBAHUU MPEJICTABICHUN O PU3HMYECKON KapTUHE MUPAa;

pa3nuuaTh YCJIOBHUA NPUMEHMMOCTH MoOJeNeld (PU3NYECKUX Tel U
MPOIIECCOB (SIBJICHUI): HHEpUHANIbHAsT CHUCTEMa OTCYETa, aOCOJIFOTHO
TBEpIOE TEJIO, MAaTepUaIbHAs TOYKA, PABHOYCKOPEHHOE JBH)KCHHE,
CBOOOJIHOE mMajeHue, a0CoNOTHO ympyras jaedopmaius, abCOIOTHO
yhapyroe u abCoIOTHO HEYNPYTroe CTOJIKHOBEHHUS, MOJENH Ta3a, >KUJIKOCTU
U TBEPAOro (KpUCTAUIMYECKOIO) TEa, UACAIBHBINA ra3, TOYEUHbINA 3apsi,
OJHOPOJHOE JIEKTPUUECKOE TOJIE;

pa3nuyath yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHHUMOCTH (PU3MYECKUX
3aKOHOB, MOHMMATh BCEOOHIMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OrpaHU4YEHHOCTDH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBICHATH MEXAaHWYECKHE TMPOIeCChl U  SIBJICHHUS,
UCITIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWXKEHUS, (HOpPMYJIbI KUHEMATHKH PaBHOYCKOPEHHOIO
NBUKEHUsA, TpeoOpa3zoBaHus [amuiies Uisi CKOPOCTH U TIEpEMEIlEHHUS,
3akoHbl HpIOTOHA, mNpUHOMN — OTHOCHUTENbHOCTH [ammnes, 3akoH
BCEMHUPHOT'O TATOTEHMS], 3aKOHBI COXPAHEHHS MMIYJbCa U MEXAaHHUYECKOU
SHEPruu, CBsI3b PabOThl CHIIBI C W3MEHEHUEM MEXaHUYECKOW SHEPIuH,
YCIOBHSI paBHOBECUs TBEPIOTrO Tena), NpPH ITOM HCHOJIb30BaTh
MaTeMaTUYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anues, BToporo
U TPEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpPAaHEHUs HMIyJbCa U
MEXaHUYECKOW HEPIHH, 3aKOHA BCEMUPHOTO TITOTEHUS;

aHAIM3UPOBaTh U OOBSACHSTH TEIJIOBBIE MPOLIECCH] U SIBJICHUS, UCIIONb3YS
ocHoBHble moJoxkeHUsT MKT wu 3akoHBl MOJEKyIspHOW QUUKU U
TEPMOJUMHAMUKU (CBA3b JABJEHUS HWJEAJbHOIO Ta3a CO CpelHel
KMHETHYECKOW JHEPrUel TEIUIOBOTO JIBUKEHHUS M KOHUEHTPAUUEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIAHENM KHUHETUYECKOU
SHEpPruey TEIJIOBOTO JBHKEHUS €ro YaCTHUll, CBS3b JABJICHUS HUIICAIBHOTO
raza C KOHLEHTpAalMEd MOJEKYJI M €ro TeMIIepaTypou, ypaBHEHHUE
MeunneneeBa—KiarnepoHa, nepBelii 3aKOH TEPMOJAUHAMUKH, 3aKOH



COXpaHEHUsl PHEPIHM B TEIUIOBBIX MPOLIECCaX), MPU STOM HUCIOJIb30BATh
MAaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiianenpoHa;

aHANMM3UPOBaTh W OOBACHITH DJIICKTPUUECKHE SBICHUS, HCIIONB3YS
OCHOBHBIE TOJOKEHUSI U 3aKOHbI AJIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHUHUAIBHOCTD
3JEKTPOCTATUYECKOTO TIOJS, MNPHUHIUIT CYHEPHO3ULIMHU DIEKTPUUECKHUX
MOJIEW, NPU 3TOM YKa3bIBasl yCJIOBHSI NMPUMEHUMOCTH 3akoHa Kynona, a
TaKKe€ MPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3aKOHbI OMma sl yyacTka
UEeNM WU JUIA 3aMKHYTOW JIIEKTPUYECKOM Lenu, 3akoH Jxoyna—JleHua,
npaBuia Kupxroda, 3akonsr @apajes 11 3JIEKTPOIn3a);

OMUCHIBaTh (PU3NYECKHE MPOLECChl U SBJICHUS, WCIOIb3YS BEIUYHHBIL:
NEpEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIBI, [aBJICHWE, NOTCHUHAIbHAS JHEPrus, KHHETUYECKas
DHEPrYs, MEXaHWYECKas SHEprus, padoTa CHIIbI, IEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIA TSHKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOLIHOCTD,
SHEPrusi B3aUMOJICUCTBUA Teja ¢ 3emMiél BOIM3M €€ TOBEPXHOCTH,
HEprus ynpyro aedopmanuu  TPYXKUHBI, KOJWYECTBO TEIUIOTHI,
abcomroTHas Temrmeparypa Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSS
PHEPrus WACATBHOTO OJHOATOMHOTO Ta3za, paboTa WHIeaqbHOTO Trasa,
OTHOCUTEJIbHAS BIaXHOCTh Bo3ayxa, KIIJI waeansHOro TEMiaoBOro
JBUTATENS; JIEKTPUYECKOE MOJIe, HAMPSKEHHOCTh 3JIEKTPUYECKOTO MO,
HaNpspDKEHHOCTh TMOJII TOYEYHOTO 3apsA/a WM 3apsHKEHHOro 1Iapa B
BAKYyM€ H B JUIEKTPHUKE, IMOTECHUUAT 3JIEKTPOCTATUYECKOIrO MOJI,
pPa3HOCTh  TOTEHIMAJIOB, JJICKTPOJBHXKYIAs Cuja, Ccwia  TOKa,
HaNpsOKEHWE, MOIIMHOCTh TOKA, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUWE y4YacTKa IENHU C IOCIEI0BaTEIbHBIM H
MapaJyICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JICKTPUUECKOIO IMOJIS
KOHJIEHCATOPA;

OOBACHATH  OCOOEHHOCTH  NpPOTEKaHWs  (U3UYECKUX  SIBJICHUM:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBW)KEHHE YacCTHLl BEILECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE ABMXKeHUE, Muddy3us, ucnapeHue,
KUIICHUE U KOHJICHCALIMS, IUIABJICHUE U KPUCTAJUIN3ALUS, HAITPABICHHOCTD
TEIUIONEPEAAYH, ICKTPU3ALUS TEJl, IKBUIIOTCHIIMAIIBHOCTh TOBEPXHOCTHU
3apsKEHHOTO ITPOBOIHHKA;

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYMHBI OT
IpYyrol C  HCHOJb30BAHUEM  TMPAMBIX  HW3MEPEHUH, TMpPHU  OTOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH PE3yJbTAaThl TOJYYCHHOU
3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BUAC T'PAPUKOB C yU4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, Ie1aTh BEIBObBI [0 Pe3yJibTaTaM
UCCJICIOBAHNUS,

IPOBOJUTh KOCBEHHbIE M3MEpPEHUs] (U3UYECKUX BEIUYHMH, MPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLIEHUBATh a0COIIOTHBIE U
OTHOCUTEIHHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTH OMBITHI TIO TIPOBEPKE MPEI0KEHHON THIOTE3bI: IAHUPOBAThH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY, aHATU3UPOBAThH
NOJIyYeHHBIE pe3yJbTaThl U JI€JaTh BBIBOJ O CTaTyce MNPeJI0KEHHON
TUIIOTE3bI;

coOro1aTh MpaBmiIa 0€30MacHOTO TPY/la MPU MPOBEICHUH HCCIICIOBAHUN
B paMKax yd4eOHOTrO DJKCIEpHUMEHTa, TMpakTUKymMa U  Yy4eOHO-
UCCJIEIOBATENILCKOW W MPOEKTHOM JESITEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTELHBIX YCTPOUCTB U J1a0OpaTOPHOro 000PY10BaHNUS;

pemaTth pacy€THbIE 3a/ladyd C SIBHO 3aJaHHOW W HESBHO 3aJaHHOM
bu3MYecKOo MOJENbIO: Ha OCHOBAaHWHM aHaliM3a yCIIOBUS OOOCHOBBIBATH
BEIOOp (M3MYECKOW MOJEenH, OTBeyaromeld TpeOOBaHUSIM 3aayH,
OPUMEHATh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MUecCKuX TEOpUil TPH HCIOIB30BAHUA MATEMAaTUYECKUX METOJI0B
pelIeHus 3a/1a4, MPOBOJIUTh pacu€Thl HA OCHOBAaHUYU MMEIOIINXCS JTaHHBIX,
aHAIM3UPOBATh PE3YJbTaThl W KOPPEKTUPOBATH METOABI PEIICHUS C
y4€TOM TOJTYYCHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3aJauyM, TpeOylollue NPUMEHEHUs 3HAHUU U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAK)KE€ MHTErpalliid 3HAHUM U3 JPYTUX
PEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH JIOTHYECKYIO
IIEMOYKY PACCYKIICHUI ¢ ONTOPOI HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3nYeCKUe SBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSCHEHUS OCHOBHBIX
NPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX TPOIIECCOB;

NPUBOANTh TIPUMEPHI BKJIaJla POCCHHCKUX W 3apyOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHWBATH TOCIECTBUS OBITOBOW U MPOU3BOICTBEHHOMN
NEATETLHOCTH YeJIOBEKa, CBSI3aHHOW C (U3MYECKUMHU IMPOIIECCaMH, C
MO3UIINN YKOJIOTUYECKON 0€30MMaCHOCTH, IPEICTABIICHUN O PAIMOHATBHOM
PUPOONOIH30BAHNN, & TAKXKE Pa3yMHOM HCIOJb30BaHUU JOCTHKEHUN
HAyKd W TEXHOJOTUWA JUIsl JaJbHEWIIEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



MPUMEHSTh Pas3JIMuHble CIOCOO0bI paboThl ¢ HHpOpMaIe (GU3NIECKOro
COJIEp)KaHUsI C HCIOJIb30BAaHMEM COBPEMEHHBIX HH(GOPMALMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIIOJIb30BaTh COBPEMEHHBIC WH()OPMAIMOHHBIC
TEXHOJIOTMUH JUIsl TIOMCKA, TEpPepadOTKM M TPEIbSIBICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(DOpMaIiK, CTPYKTYPUPOBAHUS U UHTEPIPETAIH
uHPOpMAIIMK, TOJYYCHHON U3 Pa3lIUYHBIX HCTOYHUKOB, KPUTHUYECCKH
aHAIM3UPOBATh  MOJy4aeMyr0  HUHQPOpMAlUIO W OIEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWUW, TaK MU HAa OCHOBE
aHaIM3a UICTOYHUKA UHPOpMaLUK;

TIPOSIBIISITh OpraHU3aIMOHHBIE u M03HABATEIILHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPUOOpPETeHHs] HOBBIX 3HAaHUM B Tpoliecce
BBITIOJTHEHMSI IPOCKTHBIX M Y4€OHO-UCCIIe0BATEILCKUX padoT;

paboTaTh B Tpynme C HCHOJHEHHEM Pa3IUYHBIX COLMUATIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYMIBI, PAlMOHAIBHO PACTIPEIENSTh NeATEIBHOCTD
B HECTaHJAPTHBIX CUTYaIllMsIX, aJeKBaTHO OIEHWBATHh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYIIIbI B PEIICHHUE pacCMaTpUBAeMON MPOOIEMBI;

MPOSIBIISATE MOTUBAIMIO K Oyaymiei mpodeccnoHaIbHOW AesSTeIbHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdHIIS.

K xouny oOyuenuss B 11 knacce npenMeTHbIE pe3yibTaTbl HAa YriyOJIEHHOM
YPOBHE JJOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUI:

NOHMMAaTh POJb (QU3MKM B HKOHOMHMYECKOH, TEXHOJOIMYECKOH,
COLIMAJIbHON M 3TUYECKON chepax ACSITENTbHOCTH YENOBEKa, pOJib U MECTO
Gu3MKN B COBPEMEHHOW HAy4YHOW KapTUHE MHpa, POJib aCTPOHOMHH B
IPAKTUYECKON JIEATENbHOCTH YEJIOBEKa U JajbHEHMIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTHH, 3HAUYECHUE ONUCATENIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTEILHON W MPOTHOCTHYECKOM (PYHKIMUK (U3UYECKOW TEOpUU —
IIEKTPOJUHAMUKH, CIELHAIBHON TEOPUH OTHOCHUTEIIBHOCTH, KBAHTOBOW
¢uzuku, ponb pusnMueckoi Teopuu B (HOpMHPOBAHUM MPEICTABICHUN O
bu3nUecKoil KapTUHE MUpPa, MECTO (PU3NYECKON KAPTUHBI MUpa B 0OIIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUIN O TPUPOJIE;
pa3nuuaTh YCJIOBHUS NPUMEHMMOCTH MoOJeNed (PU3NYECKUX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOAHOE BJIEKTPUUECKOE U OJHOPOIHOE
MarHUTHOE IOJI, TAPMOHUYECKUE KOJIeOaHHsI, MAaTeMaTHUECKUN MasiTHUK,
UJCANBHBIM NPYKUHHBIM MAasTHUK, TaPMOHUYECKUE BOJIHBI, WJCAJIbHBIHI
K0J1e0aTENbHBIN KOHTYp, TOHKas JIMH3a, MOJIEIEN aTOMa, aTOMHOTI'0 pa U
KBAaHTOBOM MOJIC/IM CBETA;

pa3nuuaTh yCIOBUS (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, NTOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBSCHATH DJIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS,
UCIIOJb3Yd OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOAUHAMUKU H
CIIELIMAIIbHOM ~ TEOPUM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANIEKTPUYECKOro  3apsiia, cuina Awmmnepa, cwia JlopeHua, 3akoH
BJIEKTPOMArHUTHOM  WHAyKIUU, npaBuio  Jlenma, cBa3p  DIJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM WLENH CO CKOPOCTHIO
U3MEHEHHUSI  CHJIbl  TOKa,  MOCTYJIaTbl  CHEUUAIbHOW  TEOpUH
OTHOCUTEIBHOCTU DUHINTEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  OWHINTEWHA IS
dboTorpdexra, mnepBbld W BTOpo mocTynaTel bopa, mnpuHIUI
COOTHOIIICHHUS HeompeaenéHHocTed ['eizenOepra, 3aKOHBI COXpaHEHUS
3apsiI0OBOTO M MACCOBOTO YMCEJ M DHEPTUM B SAJIEPHBIX PEAKLUAX, 3aKOH
pPaIMOaKTUBHOIO pacliajia);

OTHMCHIBATh (PU3UUYECKHE TMPOIECChl W SBICHUS, WCIOJIb3YS BEIMYWHBI:
HaIpsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHIUAT JIEKTPOCTATUHYECKOTO
MOJIs,, PA3HOCTh IMOTEHLHMAIOB, JJIEKTPOABWKYINAS CHJIA, WHIYKIHS
MarHMTHOTO TMOJsl, MarHUTHBIA TMOTOK, cuja AmIiepa, WHAYKTUBHOCTb,
AIEKTPOABUKYIAS CHUJIAa CAMOUHIYKIHMH, SHEPTUs MArHUTHOTO TOJIA
MPOBOJAHUKA C TOKOM, PEISITUBUCTCKUNA WMIYJIbC, TIOJHAs DSHEPTUs,
DHEPrusi TMOKOS CBOOOJHOW YacCTHUIIbI, SHEPrus W HMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsNl AIpa, JHEPTHUSI CBA3U AIPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWs  (PU3NYECKUX  SIBICHUM:
AJIEKTPOMATrHUTHAS WHTYKIIHSI, CAMOUHIYKIIHSI, PE30HAHC, UHTEeP(DEepEHITNs
BONH, Judpakmus, IUCIEPCUs, TIOJHOE BHYTPEHHEE OTPAKCHHUE,
dboroanekTpudeckuii dpdext (pororddekrt), anpda- m Oera-pacnajsl
A5ep, raMMa-u3JIydeHue sjiep, (U3NYecKue MNPUHIUIBI CIEKTPAIbHOIO
aHanu3a v paboThl J1a3epa;

ONpPEACIISITh HANpaBICHUE WHAYKIMM MAarHUTHOTO TMOJsi MPOBOJHHUKA C
TOKOM, cuJibl AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKE€HUE, CO3/1aBAEMOE TIOCKUM 3€pKaJIOM, TOHKOMN JTMH30M,
Y PaCCUUTHIBATBH €0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMHUYECKUE TOHSTHUS, TEOPUU H
3aKOHBI JJIS aHajuu3a W OOBSCHEHUs (UBUYECKUX  IPOIIECCOB,
MPOUCXOJAIINX B 3BE37]aX, B 3BE3/IHBIX CUCTEMAaX, B MEKIAIIAKTUUYECKOU
cpene; IBIKEeHUSI HEOSCHBIX TeJ, SBOJIONNH 3BE3N U BeeneHHoil;
IPOBOJUTH HCCIEIOBAHWE 3aBUCHUMOCTEH (U3MYECKUMX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, IpPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATH PE3yIbTaThl MOJTYyYEHHON 3aBUCUMOCTH



bu3nuecKkux BEIUMYMH B BHUAE TIpa@UKOB C Y4ETOM aOCOIOTHBIX
MOTPENTHOCTe  W3MEPEHWiA, JelaThb BBIBOABI IO  pe3yibTaTam
UCCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUS (PU3NYECKUX BEIUYWH, TPHU ITOM
BBIOWPATh ONTHMAIBHBIA METOJI M3MEPEHUs, OLICHUBATh a0COIOTHBIC U
OTHOCUTEJIbHBIE MOTPELUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMNBITHI MO MPOBEPKE MPETI0KEHHON TMIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
MOJIyYCHHBIC Pe3yJIbTaThl M JIe7IaTh BBIBOJ O CTaTyCce NPEIJIOKCHHOU
TUTIOTE3HI;

OTIMCHIBATH METObI TTOJTYICHHS HAYYHBIX ACTPOHOMUYECKUX 3HAHUN;
co0JroaTh npaBuia 0€30MaCHOIrO TPy/la IPU MPOBEICHUN HCCIIEIOBAHUI
B paMKax Yy4eOHOro DSKCHEpUMEHTa, NpakTUKymMa U  y4deOHO-
WCCIIEIOBATENIbCKOW M IPOEKTHOM JIESITEIbHOCTH C MCIOJb30BAHUEM
MU3MEPUTETHHBIX YCTPOKCTB U JIA0OPaTOPHOTO 000PYI0BAHNS,

pemiath pacy€THhIE 3aJayd C SBHO 3a/JlaHHOM M HESIBHO 3aJaHHOU
bu3nUecKkol MOJIeTbI0: HAa OCHOBAHMM aHAIM3a YCIOBUSA BBIOUPATh
dbu3nYecKue MOJeH, OTBEUalolue TpeOOBaHUSAM 3aJadd, TPUMEHSTh
bopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAaThl (PU3HUECKUX TEOPUI
IpU  HWCIOJB30BAHUM MATEMAaTHYCCKUX METOJOB pEIICHHWS 3ajad,
MPOBOJUTH Pacuy€Thl HA OCHOBAHMM MMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METOJbI PEUICHUSI ¢ YYETOM MOJYyYEHHBIX
pE3yNbTATOB;

pemaTh KadeCTBEHHBIC 3ajaud, TpeOyromue NPUMEHEHUS 3HAHUW U3
pa3HBIX pa3aenoB Kypca (PU3NKH, a TAaK)KE MHTETPAIlUU 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PACCYKJICHUI ¢ ONOPOI HA M3YYEHHbIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3NYECKUE SBJICHUS;

WCIIOJIP30BAaTh TEOPETUYECKHE 3HAHUS IS OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKIJIAJa POCCHHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IPOLIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

aHAM3UPOBATh U OIEHUBATH MTOCJIEICTBUS OBITOBOM U MPOU3BOJICTBEHHON
NESATEIbHOCTH YEJIOBEKa, CBS3aHHOM C (U3MYECKMMHU MPOLIECCAMH, C
MO3ULIKUNA 3KOJIOTUYECKON 0€30M1aCHOCTH, IPEJICTABICHUN O pallMOHAIIBHOM
MPUPOIONIOIH30BAHNM, & TAKXKE Pa3yMHOM HCIOJB30BAHUM JTOCTHKCHUI



HAyKH W TEXHOJOTMHA JUIS JaJbHEUIIET0 pa3BUTHUS YEIIOBEYECKOTO
00I111eCTBa;

MPUMEHSTh Pa3JIMuHble CIOCOO0BI paboThl ¢ uHpoOpMaIue (GU3NIECKOro
CONIEpP)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCIOJB30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJOTHH i1 TIOHMCKa, TepepabOTKM U TPEIbSBICHHUS y4eOHOU W
HAyYHO-TIOMYJISIPHOM WH(OPMAITUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAIIUN
uHPOpMAIIMK, TOJYYCHHON U3 pPa3lIUYHBIX HCTOYHUKOB, KPUTHUYECCKH
aHAIM3UpOBaTh  TOJy4aemMylro  HHPOpPMAIMIO W OICHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA HH(POpMAInK;

MIPOSIBIISATH OpraHU3aIMOHHBIC U MI03HABATEIIbHBIC YMCHHSI
CaMOCTOSITEILHOTO ~ TIPHOOpPETEHUs] HOBBIX 3HAHUH B TIpoOIEcce
BBITIOJTHEHMSI IPOCKTHBIX U Y4€OHO-UCCIIeIOBATEILCKUX padoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pA3IUYHBIX COIHUANBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbI, PAlMOHAIBHO PACHPEENATh AESITEIbHOCTD
B HECTaHAAPTHBIX CHUTYyalMsIX, aJ€KBATHO OIICHWBATh BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHNE pacCMaTpUBaeMOM MPOOIEMBI;

NPOSBIISATE MOTUBALMIO K Oyaymiei mpodeccnoHalbHON AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacoB JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. HAYUHBIVM METO/ ITIO3HAHUSI ITIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS IPUPOJIBI 6 0 0
Uroro no pazpeny 6
Pa3nen 2. MEXAHUKA
2.1 Kunemaruka 10 1 0
2.2 Jnnamuka 10 1 0
2.3 Craruka TBEpAOIO TENa 5 1 0
2.4 3aKOHBI COXpPAaHEHHUS B MEXaHUKE 10 1 0
Hroro no pazneny 35
Paznen 3. MOJIEKVYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOM Teopun 15 1
3.2 TepMmoauuamuka. TenaoBbie MalIMHbI 20 1
33 ArperaTHbl€ COCTOSIHUSA BellecTBa. Pa3oBbie 14 1 0
MIepex0/1bl
Hroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DJIEKTPUYECKOE TT0JIE 24 1
4.2 IToCTOSIHHBIN TIEKTPUIECKUN TOK 24 1




43 Toku B pa3auyHbIX cpenax 6 0
Hroro no pazneny 54
Paznen 5. PUSHUECKUMN ITPAKTUKYM

5.1 Pu3n4eCKUil IPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpemst 10 0
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

Kosau4vecTBOo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Kontpoabubie | IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznea 1. 3JIEKTPOJANHAMUKA
1.1 MarnuTHOe nosue 14 1 0
1.2 DneKTpOMarHuTHas UHAYKLUS 13 1 0
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoeOaHus 10 1 0
2.2 DNeKTpOMarHuTHbIE KOJIeOaHHs 15 1 0
)3 MexaHn4ecKue 1 3JeKTPOMarHUTHBIE 10 1 0
BOJIHBI
2.4 OnTuka 25 1 0
Hroro no pazneny 60
Paznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OcnoBel CTO 5 1 0
Hroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOH Ayasin3m 15 0 0
4.2 duznka aToma 5 0 0
43 ®du3nKa aTOMHOTO A1pa U 3JI€MEHTapHBIX 5 1 0

YaCTHI]




Hroro no pazgeny

25

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

5.1 DNeMEeHTHI aCTPOHOMHH B aCTPOPUZHKHU 12 0
Hroro no pasneny 12
Paznea 6. PUSHUECKUAMN ITIPAKTUKYM
6.1 @u3nYeCKUil IPAKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBLIAIOHIEE ITIOBTOPEHHUE
Cucremaruzamys 1 00001menne
71 MPEIMETHOTO COICPIKAHUSI U OTIbITA 15 0
’ NesITeIbHOCTH, TPUOOPETEHHOTO MPU
n3ydeHuu kypca ¢usuku 10 — 11 kmaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoThI

Jlara
H3YYeHH S

DJIEeKTPOHHBIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchl

®uszrka — pyHIaMeHTalbHas HayKa O
pupoje

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c32e2

Hayunslii MeTOZI IO3HAHKS U METOJbI
uccienoBaHus (PU3NIECKUX SBICHUIMA

DKCHEeprUMEHT M Teopusl B Ipoliecce
no3HaHus npupoasl. Habmonenue n
HKCIIEPUMEHT B (PU3UKE

Cnioco06s1 u3MepeHust pu3nIecKux
BEJIMYHH

AGComoTHaAs M OTHOCUTENbHAS
HOTPEIIHOCTH U3MEPEHHUN (PU3UIECKUX
BEJINYUH

MonenupoBanue B ¢pusuke. Ponb u
MecTo (GU3HKU B (POPMUPOBAHUHT
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA,
B MIPAKTUYECKOM ESATEILHOCTHU JIIOICH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c33e6

Mexanunueckoe nBmxenue. Cucrema
orcuera. OTHOCHTEIBHOCTD
MeXaHW4YeCKoro ABMxkeHus. [Ipsmas u
oOpaTHas 3a/1auu MEXaHUKH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3508

Paauyc-BekTop MarepualibHOM TOUKH,



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

€ro MpOeKLHU Ha OCU KOOPAUHAT.
Tpaektopus. [lepemenienue.
Cxkopoctb. X mpoekunu Ha ocu
KOOpAWHAT

PaBHOMEpHOE TIpsIMOTIMHETHOE
neuxenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSMOJIMHEHHOTO
JBHWKCHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3620

10

CroxeHue nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBHOMepHOE BUKEHHE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHE.
[IpsamonuHEeHOE ABUKEHHUE C
MIOCTOSIHHBIM YCKOPEHUEM

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c372¢e

12

['padpuaeckoe onucanue
NPSIMOJIMHEIHOTO IBUKCHUS C
IIOCTOSIHHBIM YCKOPEHUEM

13

CBoOogHOE nasieHue. Y CKOpeHue
CBOOOHOTO TaeHNs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHU U UX rpaduku

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c39cc

14

JIBukeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU3OHTY

15

KpuBonunerinoe npmxenue. [[Brmxenue
110 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopoctb. [lepuoa u yacrora.
[leHTpOCTpEMUTETHEHOE U TTOJTHOE
YCKOpEHHUE

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

16

KonTtponsnas padora Nel o teme
"Kunemaruka"

17

[TepBbiif 3akoH Hpr0TOHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.
[Tpunin oTHOCUTENbHOCTH [ anumnes.
HeunepuuanbHble cUCTEMBI OTCUETA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3be8

18

Cuna. PaBHOIEHCTBYIOIIAS CHIIA.
Bropoii 3akoH HeroTona. Macca

19

Bzaumopeiictue ten. Tperuit 3aKoH
HeroTona

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3be8

20

[TpuHIIUTT CyNIepIIO3UITUU CHIL.
Pemenue 3amad Ha npuMeHEHNE
3akoHoB HrroToHa

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c3be8

21

3aKOH BCEMUPHOTO TSATOTCHUS.
OKBUBAJICHTHOCTh I'PaBUTAIMOHHON U
WHEPTHOU MacChl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c3d00

22

Cuna TsKeCTH M YCKOpEHHe
CcBOOOIHOTO ITaIEHUS

23

JIBukeHre HEOECHBIX TE U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c3el8

25

Cuna tpenus. Ilpupona u BubI cun
TpeHUsl. [IBUKCHHE B )KUAKOCTH U Ta3e
C YY4ETOM CHJIBI COITPOTHUBIICHUS CPEbI

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c3f76

26

Hasnenue. ['unpocratuueckoe



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

nasienue. Cuiia Apxumena

27

AOGCOTIOTHO TBEPAOE TEIO.
[MocTynaTensHOE U BpalIaTeIbHOE
JIBM)KEHUE TBEPJIOTO Tela

28

MOMeHT CHUJIbI OTHOCUTCIIbHO OCHU
BpaieHus. [1neqo cubl

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c41a6

29

CroxxeHue Cuil, MPUIOKEHHBIX K
TBepaoMy Tery. LleHTp TsbkecTu Tena.
VYcnoBust paBHOBECHS TBEPAOTO Tea.
Bunel paBHOBECHs

30

Pemenue 3agau

31

KonTtponsHast padora Ne2 o teme
"Iunamuka. CtaTuka TBEpa0TO TEna'"

32

HNMnynbsc MmaTepualbHONM TOYKH,
CHUCTEMBI MaTepUAIbHBIX TOUEK. LleHTp
MacC CHCTEMBI MaTEPUAIBHBIX TOYEK.
Teopema o0 IBH)KEHUU LICHTPa Mace

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0c43d6

33

MITyibC CHITBI 1 U3MEHEHNE UMITYIIbCa
Tesa. 3aKOH COXPaHECHUSI UMITYJIbCa.
PeakTnBHOE IBHKEHUE

34

MoMeHT uMIysbca MaTepUAILHON
Touku. [IpencraBnenue o coxpaneHnn
MOMEHTA UMITYJIbCa B LICHTPAJIbHBIX
HOJIAX

35

Pemenue 3amau

36

Pabota cusibl Ha MaJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
Hpe/ICTaBICHNE PA0OTHI CHITBI.

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MoimHoCTE CHITEI

37

Kunernueckas sueprus. Teopema 06
U3MEHEHUN KHHETHYECKON YHEPTUHU
MaTepUAIbHON TOYKHU

Bbu6nmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

38

HOTGHI_II/Ia.HBHBIe 1 HCTIOTCHI U AJIbHBIC
CHUIJIBI. HOTGHI_II/Ia.HBHaSI SHCpPrus4.
Bropas kocMudeckasi CKOpocTh

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

39

Tpetrbsa kocMudeckas cKkopocTb. CBs3b
paboThI HEMTOTEHIIMATIBHBIX CUIT C
M3MEHEHHEM MEXaHUYECKON dHEPTUn
CUCTEMBI T€JI. 3aKOH COXPAHCHHUS
MEXaHUYECKON SHEPruu

40

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHnue bepHymum 115 uaeanbHOU
KUJKOCTHU

41

Kontponbnas padota Ne3 mo teme
"3aKOHBI COXpaHEHUS B MEXaHUKeE"

42

Pa3BuTue npeacTaBieHuil o npupoae

tertoTel. OcHOBHEBIE TTOT0KeHUuT MKT.

Huddysus. bBpoyHoBckoe nBUKEHHE

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

43

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPJBIX TeN. XapaKTep IBUKEHUS U
B3aUMO/ICVCTBUS YaCTHI] BEILIECTBA

44

Macca u pa3mepsl MOJIEKYJT (aTOMOB).
Konuuectso BeIIeCcTBa. IlocTrosaunas
ABoraznpo

45

Temneparypa. TemnoBoe paBHOBeCHE.
IlIkana I{enbcus



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4dc2

46

Pemenue 3agau

47 HNneansHuelii raz. I'a30BbIe 3aKOHBI buGnnorexa [IOK
https://m.edsoo.ru/ff0c4fde
43 VYpaBuenue Menaeneesa-Knamneiipona.
Pemenue 3agau
49 AOcomroTHas TeMiieparypa. 3aKoH bubmmoreka [JOK
JanpToHa https://m.edsoo.ru/ff0c511e
50 W3omporieccrl B u1€aaIbHOM Ta3e ¢ Bbu6nuorexa [JOK
MOCTOSIHHBIM KOJIMYECTBOM BeEIlleCTBa https://m.edsoo.ru/ff0c570e
['padpuaeckoe nmpenacraBieHue
51 M30MPOLIECCOB: U30TEPMA, U30X0DPa,
n3zobapa
52 OcnoBHoe ypaBHeHrue MKT
53 Pewenue 3anau
CBs13b a0COTIOTHON TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
54 CpeHEeN KNHETUYECKOW dHEpPIruei
MOCTYNAaTEeNbHOTO TEMJI0BOTO
IBIKEHUS €€ 4acTHI]
55 O06o01IeHre 1 cCUCTeMaTH3aIHs 3HAHHIA
o Teme "OcuoBsl MKT"
56 Kontponbnas pabora Ned o Teme
"OcHoBel MKT"
TepmoanHaMuyeckas CUCTEMA.
3ananue BHEMIHUX yciuoBuit ams T/]
57 CUCTEMBI. BHelIHNE U BHYTPEHHUE

napametpsl. [Tapamerpsr T/I cuctemsl
KaK CpeHHUE 3HAYEHUsI BEJIUYMH,



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

OIIMCBLIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosibHas penakcauus T[]
CHUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mojenp naeanbHOro rasa B
TEPMOJMHAMUKE. Y CIOBUS
MIPUMEHUMOCTH 3TOM MOAEIHU

60

VYpaBuenue Mengeneesa-Knaneiipona
U BBIPAXKEHUE AJIs1 BHYTPEHHEH
SHEPrUu

61

BeIpaxxenue 111 BHyTpEHHEN SHEPIUU
OJIHOATOMHOTO UJCAJIBHOIO rasa.
KBasucratnueckne 1 HeCTaTHYECKHE
IIPOLIECCHI

Bbubnmuorexa [JOK
https://m.edsoo.ru/ff0c5952

62

OnemenTapHas paboTa B
TepMoIMHAMHKe. Beraucienue padboTe
o rpaduky mpoiecca Ha pV-
IrarpaMme

63

Tennonepenaya Kak crnocod U3MEHEHUS
BHyTpeHHel 3Heprun TJI cucremsl 6e3
COBEPILICHUSI pabOTHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36

64

KonBekuusi, TEmI0npoBOJHOCTD,
U3ITy4yeHue

65

KomngectBo TemnoTel. TenaoéMKOCTh
Tena. Y IeIbHas U MOJISIpHAst
TENI0EMKOCTH BellleCTBA. Y JAebHAas
TEIJIOTa CTOPAHMSI TOTLJIUBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

66

Pacuér xonuyecTBa TEIUIOTHI IPU
TeIIonepeaye

67

[TonsiTue 06 aguabaTHOM TIpoIIECCE.
IIepBblil 3aKOH TEPMOAUHAMUKYI

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c5efc

68

KonudecTBo TemnoTs u paboTa Kak
MepbI U3BMEHEHUSI BHYTPCHHEH SHEPTHHI
T/ cuctemsl

69

Bropoii 3ak0H TEpMOAMHAMUKY JJIS
PaBHOBECHBIX H HEPAaBHOBECHBIX
nporeccoB. HeobpatumocTs
MIPUPOTHBIX TTPOIIECCOB

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6230

70

[IpuHIUITBI AERCTBUS TEIIIOBBIX
maruH. KITJT

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c600a

71

MakcumanbsHoe 3Hauerane KITJI. [ukn
Kapno

72

Pemenue 3agau

73

DKOJIOTHYECKUE aCIIEKThI
MCIIOJIb30BaHUs TEIUIOBBIX ABUTATENCH.
TermoBoe 3arpsi3HEHUE OKPYKAIOIIEH
cpensl

74

Pemenue 3amau

75

O0001eHNEe ¥ cUCTEMATHU3AINA 3SHAHUHA
no teme "Tepmoaunamuka. TemioBbie
MaIIuHb"

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6938

76

KonTtponsnas padora Ne5 o teme
"Tepmoaunamuka. TennoBbie
MAaIIuHb"

77

[TapoobpazoBanue 1 KOHACHCAIIUS.

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

Hcnapenue u kureHue. Y aenbHas
TEIJIOTa MapooOpa30OBaHM

https://m.edsoo.ru/ff0c63b6

78

HacepimenHbie 1 HEHACBIIIIEHHBIE TTapHhI.
KadecTBeHHas 3aBHCHMOCTD
IIJIOTHOCTHU U AABJICHHUA HACBIILICHHOI'O
mmapa oT TeMIEpaTypEl, UX
HE3aBUCHUMOCTE OT 00BbEMa
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TGMHepaTypBI KUIICHUA OT JAaBJICHUA B
JKUIKOCTH

79

BrnaxHocTs Bo31yxa. AOCOMIOTHAS U
OTHOCHUTEJIbHAs BIQXKHOCTh

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3agau

81

TBépnoe Teno. Kpucramnuueckue u
amop(HbIe Tena. AHU30TPONHUS
CBOMCTB KPUCTAJUIOB

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c6510

82

[TnaBiieHye ¥ KPUCTAITU3AITHS.
YV nenpHast TEIIOTAa IIABICHUS.
CyOnumarus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6708

83

Hedbopmaruu TBEpAOTO TENA.
Pactsxenue u cxxarue. Casur. Moayiib
HOwnra. Ilpenen ynpyrux nepopmannit

84

TernnmoBoe pacMpeHue KUJIKOCTEN U
TBEPJBIX TEJI. AHFAPMOHHU3M TEIUIOBBIX
KoJIe0aHUi YacTHI] BEIIeCTBa

85

[IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexoax

86

YpaBHEHHE TEIUIOBOTO OanaHca

Bbu6nuoreka [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

https://m.edsoo.ru/ff0c6820

87

Pemenue 3agau

88

IToBepXHOCTHOE HaATSKEHUE.
Kanunnsapuele saBnenus. JlaBnenue noj
VCKPUBJICHHON ITOBEPXHOCTBIO
s)kunkoctu. @opmyna Jlannaca

&9

O0001IeHNEe U CHCTEMATH3aLUs 3HAHUI
110 TeMe "ArperaTHble COCTOSIHUS
BemiecTBa. PazoBblie mepexoab”

90

KonTtponsHast padota Ne6 o reme
"ArperaTHbl€ COCTOSIHUS BEIIIECTBA.
®dazoBble niepexoan"”

91

DneKTpu3aius Tel u €€ MPOosIBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaaoB. [IpoBoHUKH,
JIUAJICKTPUKH U TIOTYTIPOBOTHUKH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

92

DJIeMEHTapHbIN AJEKTPUUECKUN 3aps/l.
3aKOH COXpaHEHHUsI FTEKTPUUECKOTO
3apsaa

93

BzaumopeiictBue 3apsaaoB. Toueunbie
3apsael. 3akoH Kymnona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c6ced

94

Pemenue 3agau

95

OnekTpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUECKUE 3aPSIIbI

96

Hanpsk€HHOCTD 3IIEKTPUYIECKOTO
nostst. [IpoOubIi 3apsn. Jlnanm
HaNpPsHKEHHOCTH JICKTPUUECKOTO TIOJISL.
OnHOPOIHOE HIIEKTPUUYECKOE TT0JIe

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2

IToreHMaILHOCTE

97 3JIEKTPOCTATHYECKOTO MoJjsi. Pa3HOCTD
MOTEHLIMAJIOB U HaNpsKEHUE
[ToreHuunanbHas 3HEprus 3apsjia B
bu6nmmoreka [IOK
98 3JIEKTPOCTATHYECKOM MoJie. [loTeHnman
https://m.edsoo.ru/ff0c6f00
3IEKTPOCTATHUECKOTO OIS
CBs13b HANPSHKEHHOCTH TOJISL U
99 pa3HOCTHU MOTEHIMAIOB JJIs1
3JIEKTPOCTATHYECKOTO OISt
100 [IpuHnMn cynepno3uuuu
BJIEKTPUYECKUX MOJIEH
101 Pemenue 3agau
102 [Tone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsKEHHOU Cepbl
[Tosie paBHOMEPHO 3apsSKEHHOTO 110
103 00Bémy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM TIOCKOCTH
104 [IpoBOTHUKY B 3JIEKTPOCTATUIECKOM bubmmoreka [JOK
noJie. Y CJI0BUE paBHOBECHS 3aps10B https://m.edsoo.ru/ff0c7018
105 JIMBNEKTPUKHY U ITOJIYIIPOBOJHUKH B bubnumoreka [IOK
3IIEKTPOCTATUUECKOM T10JIE https://m.edsoo.ru/ff0c72¢c0
Konpaencarop. 21eKTpoEMKOCTh
106 KOHJIEHcAaTOopa. DIEKTPOEMKOCTE buGnnorexa [IOK
pa- p https://m.edsoo.ru/ff0c7126
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE cOeTUHEHNE bubmmoreka [JOK
KOHJICHCATOPOB https://m.edsoo.ru/ff0c74{0
108 ITocnemoBarenpbHOE COSTUHEHIE Bbu6nuoreka [JOK

KOHICHCATOpPOB

https://m.edsoo.ru/ff0c74{0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

109

DHeprus 3apsHKEHHOTO KOHIEHCATOpa

110

Pemenue 3amau

111

JIBr>keHME 3apsiKEHHOW YaCTHULIbI B
OJHOPOTHOM 3JIEKTPUUECKOM TTOJIE

112

Pemenue 3agau

113

O0001IeHNEe U CHCTEMATH3aLUs 3HAHUI
o TeMe "DneKkTpuyeckoe mnojue"

114

Kontponbnas padora Ne7 o Teme
"DnexTpuueckoe noiue"

115

Cuna toka. [locTogHHbIi TOK. Y CI0BUA
CYIIECTBOBAHMS IIOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA

116

Wcrounuku Toka. Hanpsokenne u 91C

117

3akoH Oma 1S ydacTKa Lenu.
DIIEKTPUUECKOE COMTPOTUBICHUE

118

3aBUCUMOCTb COIIPOTUBIICHUS
OJJHOPOJIHOT'O IPOBOJHHUKA OT €TO
JUIMHBI ¥ TIJI0IIATU [TOTIEPEYHOTO
CeUCHHS

119

VY ienbHOE COPOTUBIICHUE BEIIECTBA.
Pemenue 3agau

120

HOCHGI[OB&TGJIBHOG, napajjiCJIbHOC,
CMCHIAHHOC COCAUHCHUC ITPOBOJHUKOB

121

Pacuér pa3BeTBIEHHBIX JIEKTPUIECKUX
nenei. [IpaBuna Kupxroga

122

Pemmenue 3agau

123

Pabora anekTpruyeckoro Toka. 3akoH
Hxoyns —Jlenua

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7838

124

Pemenue 3agau

125

MOIIHOCTB 3JIEKTPUUECKOTO TOKA.
TennoBast MOIITHOCTB, BbIJEIsIEMAs HA
pe3ucrope

126

Pemenue 3amau

127

OJIC v BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHMKA TOKA

128

3akon Oma 117151 IOJTHOM (3aMKHYTOI )
AJIEKTPUYECKON LIETIH

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

129

Pemenue 3amau

130

MoimHoCcTh HCTOYHHKA TOKA

131

KopoTtkoe 3ambikanmne

132

KoHnneHncarop B mienu mocTOSTHHOTO
TOKa

133

Pemenue 3agau

134

Pemenne 3anad no teme "IlocTOSTHHBIN
3JIEKTPUYECKUM TOK"

135

Pemenue 3amau o teme "l[locTOSHHBIN
3IEKTPUYECKHUM TOK"

136

Pemenue 3anad no teme "IlocTOSTHHBIN
3JIEKTPUYECKUM TOK"

137

O06o011eHNe 1 ccTeMaTH3alus 3HaHUH
1o Teme "I10CTOSHHBIN AJIeKTpUYECKU

TOK

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c88be

138

KonTtponbHas padora Ne§ o treme
"IToCcTOAHHBIN 2TEKTPUIECKHI TOK"

139

DneKTpudeckas IpOBOAUMOCTh



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be

Pa3IUYHBIX BELIECTB. DJIEKTPUUECKUI
TOK B MeTauiax. CBepXIIpOBOIUMOCTh

140

DJIEKTPUUYECKUI TOK B paCTBOpax v
paciuiaBax 3J€KTPOJIMTOB. 3aKOHbI
®dapajnes 1S AIEKTPoIn3a

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c82ba

141

DNeKTpuyecKui Tok B razax. [lmazma

Bbu6nuorexa [JOK
https://m.edsoo.ru/ff0c84ae

142

DIIEKTPUUYECKUI TOK B BAKYyME.
BakyymHbie mpu6opsl

143

DNEKTPUYECKUN TOK B
HOJIYIIPOBOTHUKAX

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c84ae

144

[TorynpoBOIHUKOBBIE TPUOOPHI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c86fc

145

Du3n4ecKuil IPaKTUKYM 110 TEME
"M3MepeHue CUIIbl TOKA M HATIPSKEHUS
B 1IENIH IOCTOSIHHOTO TOKA IIPU
IIOMOILY AHAJOTOBBIX U HU(PPOBBIX
HU3MEPUTEIIbHBIX TPUOOPOB" UK
"3HaKOMCTBO € IIUPPOBOH
naboparopueit o ¢pusuke. [Ipumepsr
U3MepeHus (PU3NUECKUX BETUYHH MPU
IIOMOIIY KOMITBIOTEPHBIX 1aTYMKOB"

146

DU3NYECKUN TPAKTUKYM T10 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBYDKEHUS C LEIIBIO ONPENEeIICHUS
MI'HOBEHHOM ckopoctu"

147

DuU3NYECKUN TPAKTUKYM T10 TEME
"N3MepeHue yCKOpEeHHUs IpU
IPSIMOJIMHEHOM paBHOYCKOPEHHOM



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

NBIDKEHUH 110 HAKJIOHHOU IIOCKOCTH"
iy "HccaenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHU MPU
PaBHOYCKOPEHHOM JIBUKEHHUH"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
naaeHus" unu "M3ydyeHne ABMKEHUS
Tesa, OpPOIIEHHOTO TOPU30HTAIBHO"

149

DuU3NYECKUN TPAKTUKYM T10 TEME
"N3y4yeHue qBUKEHUS Tea 110
OKPYXKHOCTH C IOCTOSTHHOM 110 MOAYJIIO
ckopoctbio" uiu "MccnenoBanue
3aBHCHUMOCTH MEepHOAa 00paieHus
KOHUYECKOT0 MasiTHUKA OT €ro
napaMmeTpoB"

150

DuU3NYECKU MPAKTUKYM 110 TEME
"N3Mepenne paBHOACHCTBYIONICH CHIIbI
IpY ABIKEHUH OpycKa Mo HaKJIOHHOU
iockocty" win "lIpoBepka runoTessl
0 HE3aBHUCHUMOCTH BPEMEHH JIBHXKCHHS
Opycka 1Mo HaKJIOHHOH IIOCKOCTH Ha
3aIaHHOE PACCTOSTHUE OT €ro MacChl"

151

Du3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOIINX B IPYKUHE
U PE3WHOBOM 00paslie, OT UX
nedhopmarun” unu "M3ydenne
JBUKEHHS] CUCTEMBI T€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM uepes3 JIETKui




0J10K"

152

Du3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue kodpuimenTa TpeHus mo
BEJTMYMHE YTII0BOTO KO3 PHUIIUECHTA
3aBucuMocTd Frp(N)" mm
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IMJIOCKOCTH C IEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" WU
"N3yueHue ABUKEHUS rPpy3a HA BaJly C
TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ycioBUN paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "KoHncrpynpoBanue
KPOHIITEHHOB U Pacy€T CUII
ynpyroctu" wiu "M3yuenne
YCTOMYMBOCTHU TBEPIOTO TEIA,
MMEIOIIIETO IIOIIAlb ONophI"

154

Du3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca Tena Mo
TopMo3HoMy nyTH" min "M3Mepenne
CHUJIBI TATH, CKOPOCTH MOJEIH
3IEKTPOMOOUIISI U MOIITHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TEJIA C UMITYJIbCOM CHJIBI"
nn "UccnenoBanue coxpaHeHus
UMITYJIbCa IPU YIIPYTOM
B3aumoeicteun" unu "Msmepenue
KMHETUYECKOM SHEPIUH TeNa 10




TOPMO3HOMY TTyTH"

155

Du3n4eCcKuil NPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUUECKOTO
npoiiecca (PEKOMEHI0BaHO
HCITOJIh30BaHue TU(PpoBOI
nabopatopun)" i "MU3ydenune
M30X0pHOTO nporuecca” unu "N3yuenune
n3o0apHoro nporecca" wim "lIpoBepka
ypaBHEHUS COCTOSIHUSA"

156

DuU3NYeCKU MPAKTUKYM MO TEME
"N3mepenue yaenpHoi TernaoéMkocT"
un "UccnegoBanue nporecca
OCTBIBaHMS BellecTBa" WIIN
"HUccnenoBanue aquabaTHOTO
nponecca’ wim "M3yuenne
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
Y TEMIIEPATYPhI KUTIEHUS KUJIKOCTE"

157

Du3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEMN
WCTIApEHUS KUJKOCTEN" I
"U3mepenne yeabHOM TENI0ThI
raByieHus apaa’ win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX MTAPOB' HIIN
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl MapoB B
nomenienun". U3mepenue
Kod(uUIMeHTa TOBEPXHOCTHOTO
HaTSHKEHUS




158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaGnronenne npeBpaiieHus SHEPTHu
3apsKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
U3JIy4eHHS CBETOAMOAA" HIIH
"N3y4yeHne NpoTeKaHNs TOKa B LIETIH,
coJiepsKalleil KoHeHcaTop" wiu
"Pactipenenenue pazHOCTH
MOTEHITMAIOB (HAMPSDKEHUS) TIPH
MOCJIEe0BATEILHOM COETUHEHUT
KOHJIEHCAaTOpOB"

159

DuU3NYECKUN TPAKTUKYM T10 TEME
"HccnenoBaHue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MIN
"N3mepeHue yaeapHOro
COIPOTUBIIEHUS IPOBOJAHUKOB" MIIH
"NccneqoBanue 3aBUCUMOCTH CHJIEI
TOKa OT HaNPSHKEHUS IS JIAMITbI
HakaJuBaHus"

160

DuU3NYECKU MPAKTUKYM MO0 TEME
"Habmroienue anmekrponusa’ win
"N3mepeHnue 3apsiia OTHOBAJIEHTHOTO
nona" unu "HccrnenoBanue
3aBUCUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATypbl" NN
"CHsTHE BOJNBT-aMIIEPHON
XapaKTEePUCTUKHU Anoaa"

161

PesepBHelil ypok. O600IICHHE 1
cUCTeMaTH3aIus 3HAHHUHA 10 TeMe
"KunemaTtuka"




162

PeseprubIil ypok. O600611eHNE 1
cucremMaru3anus 3HAHUHU IO TEME
"lnaamuka"

163

PeszeprubIit ypok. O6001IeHNE 1
CUCTCMaTHU3al s 3HaHI/II>'I 110 TEMC
"CraTtuka TBEpa0TO Tena"

164

PesepBHeiit ypok. O6001IeHNE 1
cHCTeMaTH3anus 3HaHUi 1o TeMe
"3aKOHBI COXpaHEHUS B MEXaHUKeE"

165

PesepBHeIil ypok. O600IICHHE 1
CUCTCMaTu3anusa 3HAHUHU 110 TEME
"OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON
Teopun"

166

PesepBHeIil ypok. O600IICHHE 1
CUCTCMaTHU3al s 3HaHI/II>'I 110 TEMC
"Tepmoaunamuka. TernnoBbie

MAaIuHe!"

167

PesepBHeIil ypok. O600IICHHE 1
CUCTEeMaTH3allus 3HaHHU 110 TeMe
"ArperaTHbl€ COCTOSIHUS BEIIECTBA.
®dazoBble iepexoan"”

168

PeseprubIil ypok. O6001IeHNE 1
cucremMatru3anus 3HAHUHU 10 TEME
"OnekTpuueckoe nose"

169

PeszeprubIit ypok. O6001IeHNE 1
CUCTCMaTu3anusa 3HAHUHU 110 TEME
"IToCcTOAHHBIN 2TEKTPUIECKHI TOK"

170

PesepBHeIit ypok. O6001IeHNE 1




cUcTeMaTu3alus 3HaHUM 10 TeMe
"Toku B pa3nuuHbIX cpeaax"

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Bs3auMoelicTBHE NOCTOSIHHBEIX MAarHUTOB U
MTPOBOTHMKOB C TOKOM. MarauTHOE ToJe.
['unore3a Amnepa

Bekrop MaruutHOM nHAyKUuU. [TpuHnun
CYyNEPNO3UIIMU MATHUTHBIX MOJel. JInHnn
MarHuTHON MHAYKIINU

MarHuTHOE 110JIe TIPOBOJJHHKA C TOKOM.
OmneIT Opcrena

Cuna Amrnepa, e€ HalpaBJICHUE U MOAYJb

Pemenue 3anau

[Ipumenenue 3akoHa Ammepa.
DeKTpoU3MepHUTEIbHBIE TIPUOOPHI

Cuna JlopeHnna, €€ HanpaBIeHUE U MOJYJIb.
JIBr>keHue 3apsiKEHHOM YacCTHUIIbI B
Ol[HOpOI[HOM MArHuTHOM I10JI€

Pemenue 3agau

Pa6ota cuier Jlopenia

Pemenue 3agau

11

Mar»auTHoe 1oJIe B BEIIECTBE.
DeppOMarHeTuKy, napa- U JuamMarHeTUK1

12

OcHoOBHBIE CBOWCTBA (DEpPPOMATHETHKOB.
[Tpumenenue peppoMarHeTHKOB




13

Pemrenue 3anaud mo teme "MaruutHoe nose"

Kontponbnas padora Nel mo Teme

14 "MaruuTHOe 1moJje"
1 SIBiIeHME YIEKTPOMArHUTHOM UHIYKIUU.
> [ToTok BeKTOpa MarHUTHON UHIYKIIUHI

16 OJ1C uHayKImu

17 3aKOH 3JIEKTPOMAarHUTHOM UHIYKIIUU
Qdapanes

18 Buxpesoe snektpuueckoe nojue. Toku Oyko

19 S/1C uHAYKIMH B JBUKYLIUXCS
MTPOBOTHUKAX

20 Pemrenue 3amau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTynika MHIYKTUBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKA

73 Ssnenne camonnaykuuu. J1C
CaMOMHAYKIUU

24 DHeprusi MAarHUTHOTO TOJISI KATYILKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

25 Pemrenue 3anau

%6 O06o001IeHrEe U CHCTEMAaTHU3aLUs 3HAHUH 110
Teme "DIeKTpoJuHaMuKa"

27 KonrtponsHas pabora Ne2 o reme
"OnexkTpoguHaMuka"

)3 KoneobarensHas cucrema. CBOOOIHEIE
kosnebanus. [lapmoHudeckue koneOaHus

29 KuneMaTtnueckoe 1 JUHAMHYECKOE




OITMCAHHE KOJIe0aTeNbHBIX I[BI/I}KGHI/II\/’I

DHepreTuueckoe onucanue. BeiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHHUYIECCKHX

30 KOJIeOaHUH U3 UX DPHEPTETUUECKOTO U
KHHEMAaTHYCCKOrO OIMMCAHUS

31 Ammuntyna u ¢a3za konebanuit
[Tepuonx u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHui

32 MaTeMaTU4YECKOro MasiTHuKa. [lepuon
CBOOOIHBIX KOJIEOaHU TPYKUHHOTO
MasiITHAKA

33 3aryxatomue kojaeOanus. BeIHYKeHHbIE
Konebanus. Pe3onanc

34 ABTOKOICOaHUS

35 Pemenue 3agau

16 O0001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "Mexanndeckue Koieoanus"

37 Konrponsnas padora Ne3 o Teme
"MexaHndeckue Koneoanus "

18 DNEKTPOMArHUTHBIE KOJICOAHMUS.
KonebaTenbHbI KOHTYD
®opmyna TomcoHa. CBS3b aMIUTUTY/ IbI

39 3apsiga KOHJEHCATOpa ¢ aMIUTUTYI0N CUJIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUU B UACATLHOM
KOJIeOaTeIbHOM KOHTYPE

41 3aTyxarlue NEKTPOMarHuTHbIE

KoJieOaHus1. BeIHYKIeHHbBIE




SJICKTPOMArHuTHBIC KoJIeOaHus

[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B LIETIH [TIEPEMEHHOT0 TOKa

43 Karymika nHIyKTUBHOCTHU B LIENU
MEPEMEHHOT0 TOKa

44 3akoH Oma JJ1sl 3JIEKTPUYECKON LIeTH
MEPEMEHHOT0 TOKa
MouHOCTh EPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U IEUCTBYIOIIEE 3HAUCHUE
CUJIBI TOKA U HAIIPSDKCHUS

46 Pe3oHaHC B 35I€eKTpUYECKON LIETH

47 Pemenue 3amau
WneansubIif Tpancdopmatop.

48 [TpousBoCcTBO, IEpeada 1 MOTpeOIeHNE
JIIEKTPUYECKON SJHEPIUU
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 3NeKTpo3Heprun. KynpTypa ncrosib30BaHus
AJIEKTPOIHEPTHH B TOBCEIHEBHOM JKU3HU

50 Pewrenue 3anau

51 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
Teme "DJeKTpOMarHuTHbIe KojeOaHus"

57 KonrponsHas pabora Ned o Teme
"DneKTpoMarHuTHbBIE KoJieOaHus!

53 Mexannyeckue BOJIHbI. XapaKTEPUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTEepUCTUKH 3ByKa




Wudpassyk u ynpTpassyk. [llymoBoe

20 3arpsA3HEHUE OKPYKAIOLIEH cpebl

57 Pemrenue 3anau

58 DneKTpOMarHuTHbIE BOJIHBIL. M3myuenue
3JIEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 3NeKTPOMAarHUTHBIX BOJIH.
CBolicTBa 2IEKTPOMAarHUTHBIX BOJIH
[ITkana 31eKTpOMarHUTHHIX BOJIH.

60 [IpuMeHeHne >EKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUIBI paAMOCBSI3U U TEJIEBUACHUS.

61 Paaunonokanus. D1eKTpOMarHuTHOE
3arpsAI3HEHUE OKPYKAIOLIEN CPeIbl

62 KonrtponsHas padora Ne5 o teme "Bomnbr"

63 CaeT. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHUsI CBeTa

64 Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
MPSIMOJIMHENHOTO paclpOCTPAHEHUS CBETA

65 Otpaxenue ceera. [Inmockoe 3epkaio.
Cdepuueckoe 3epkajio
[Tpenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJIbHBIN NIOKA3aTeNb PEIOMIICHHUS.

66 [TonHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIl yroJl OJIHOIO BHYTPEHHETO
OTpaKEHHUSI

67 Pemenue 3a1a4 Ha IpUMEHEHNE 3aKOHOB
OTPAKEHMsI U MPEJIOMIICHHS CBETa

68 Xon nydeit B mpusMme. [ucnepcus ceera.




CnoxHbIl cocTaB 6eoro ceera. LlBer

JInn3zpl. DOKYyCHOE pacCTOSTHUE U

69 1 0 0
ONITUYECKAs CUJIA JIMH3BI

70 [TocTpoenne n300pakeHUii B JIMH3aX U UX 1 0 0
cUcTeMax. Y BeJIMYeHHE JTHH3BI
Pemenue 3a1a4y Ha mocTpoeHue

71 M300pakeHUH, MTOTYy4aeMbIX C TTIOMOIIBIO 1 0 0
JIUH3

7 I'na3 xak onruueckas cucrema.Pemenue | 0 0
3az1ad.

73 Pemrenue 3amau 1 0 0

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHHUS 1 0 0

75 Hucnepcus cBera 1 0 0

76 WNuTepdepenius ceera 1 0 0

77 KorepeHTtHble HCTOUHHKHU. Y CTTOBUS | 0 0
Ha0JI0/IeHNsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemrenue 3amau 1

79 [Tpumenenne nHTEpPEpEeHIINN 1

80 Hudpakuus cBeTa 1

81 Judpaximonnas pemeéTka. Y cioBue 1 0 0
Ha0JII0/IeHNUs TTIaBHBIX MAKCMYMOB

82 Pemrenue 3anau 1 0 0

23 [TonepedyHOCTh CBETOBBIX BOJIH. | 0 0
[Tonspuzanus cBera

84 Pemnrenue 3amau 1

85 CBeTOoBbIC SIBJIICHUS B PUPOIE 1

86 O06001IeHre 1 cCUCTEMATH3AIHS 3HAHHH 110 1




TeMme "OnTuka"

KonrtponsHast pabora Ne6 o teme

87 1 1 0
«OnTuka»
['paHuUIBl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXAHUKH. 3aKOHBI MIEKTPOANHAMUKA U 1 0 0
MIPUHIIAIT OTHOCUTEIILHOCTH

29 ITocTynatsl cieniuaibHOU TEOPUU 1 0 0
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAI.
[IpeobpazoBanus Jlopenna. Ycmosue

90 NpUIMHHOCTH. OTHOCUTEIBLHOCTh 1 0 0
OJTHOBPEMEHHOCTH. 3aMe]IJIeHHE BPEMEHH U
COKpAIICHHE JUTUHBI
DHeprus U UMIYJIbC PEISITHBUCTCKOM

91 1 0 0
YaCTUIIbI

9 CBs3b MacChI C SHEPTUEH U UMITYJILCOM 1 0 0
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUS TTOKOS

93 PaBHOBeCHOE TETIIOBOE U3ITyUEHUE 1 0 0

94 3akoH cMenieHns Buna 1 0 0

95 I'mnoresa M. [1nanka o kBaHTax. @OTOHBI 1 0 0

96 DHeprust ¥ UMITYJIbC POTOHA 1 0 0

97 ®dororpdext. OnbiTel A. I'. CtoneTona. 1 0 0
3akonbl Gpororddexra

08 VYpasuenue DitHmreitHa 17151 hoTodPdekra. | 0 0
"Kpacnas rpanuma" ¢porordpdexra

99 JNasnenue ceeta. OnbiThl I1. H. JIeOGeneBa 1

100 BonHOBEIE CBOVICTBA YaCTHI] 1




Bounnbl ne bpoins. JlirHa BoHBI 1€

101 Bpoiinst u pazmepbl 00671acTh JIOKAIU3ALUT
JBHOKYILEUCS YaCTULIBI

102 KopnyckynsipHO-BOJIHOBO Tyanu3m

103 Judpaxius 31eKTPOHOB Ha KPUCTAILIAX
Cnenudurka U3MEpEHH B MUKPOMHUPE.

104 CooTHolIIeHHST HEONPEeAETIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3agau

106 Pemrenue pacuérHbix 3aa4
KontponbHas padota No7 mo Temam:

107 "Ocnossl CTO", "KopnyckynspHo-
BOJIHOBOM J1yanu3m"

108 OnBITHI 110 UCCIIETOBAHUIO CTPOEHUS aTOMa.
[Tnanerapnas monens atoma Pesepdopna

109 [Toctynater bopa

110 Bunel cniektpoB. CrieKTp ypOBHEW SHEPTUU
aToMa BoJiopoja

11 CrioHTaHHOE M BBIHYKJIEHHOE U3ITy4YeHUE
CBETa

112 Jlazep
Hyxnonnas monens sapa ['eitzendepra-

113 HBaneHko. 3apsa U MacCOBOE YHCIIO SAJIpa.
N3oTonel. PagnoakTuBHOCTH
3aKoH paJnoaKkTUBHOTO pacnaja. CBoiicTBa

114 HMOHU3HPYIOLIETro u3llydeHus. Biausinue

PaZOaKTUBHOCTH Ha )KUBbBIE OPTaHU3MBI.
Jo3umerpust




115

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl iepHble
cuibl. Jledext Maccrl siapa. SnepHbie
peakiuu. Snepusie peakTopsl. [IpobieMsr
YIIPaBISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTM4€ECKHE aCIIEKThI Pa3BUTHUS SACPHOU
SHEPIeTUKU

116

MerToibl perucTpanyy U UCCIIEI0BAHUS
3JIeMEHTapHBIX YyacTull. DyHIaMEHTATbHBIC
B3aUMOJICUCTBUS. bapruoHbI, ME30HBI U
nentoHnsl. [IpeacraBnenune o CTaHmapTHOU
Mozenu. KBapk-TiIroOHHAst MOJIENb aJIpOHOB

117

KontponbHas padora Ne§ o reme "®usuka
aTOMHOTO siapa"

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYECHHUE
aCTPOHOMUU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOJIBI KOCMUYECKHX
00BEKTOB. METO/IbI aCTPOHOMHUYECKUX
HCCIICIOBAHUH

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOIIBI,
panuoTenecKonsl, BHEaTMOc(hepHas
acCTPOHOMHUS

121

Bun 3Bé3an0ro Heba. Co3Besnus, sspKue
3Bé3£[BI, IIJTaHETHhI, UX BUAUMOC IBHXKCHHUC

122

Comnueunas cucrema. Comaue. CoHeyHas
aKTUBHOCTb. McTounuk sneprun CoiHua u
3BE3]T

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.




Juarpamma "CreKTpajabHBIA KJIacc —
CBETUMOCTB"

124

3Be3 bl IVIaBHOU ITOCIIEIOBATEILHOCTH

125

BuytpenHnee crpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
3BOJIIOIIUN COJIHI_Ia u 3Bé3£[. OTanel JKU3HU
3BE3]T

126

Mueunsii [1yte — Hama ["amaktuka. Tursl
raJlakTUK. YEpHBIE IBIPHI B SAPAX TATAKTUK

127

Bcenennas. Pacuiupenue Beenennoii. 3akoH
Xab6ua. Teopust bonbmioro B3peiBa.
PennkroBoe nznyyenue

128

MacmraGHast cTpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnsie npobieMbl acTpOHOMUU

130

Du3nYeCcKuil IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA
IMOCTOSIHHBIX MarHUTOB' WIIH
"HccnenqoBaHye CBOMCTB
dbeppomarnerukoB" wim "HcciaenoBanue
JEWCTBUSA MOCTOSHHOTO MarHWTa Ha PaMKY C
TOKOM"

131

Du3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuinsl Amnepa" win "N3ydenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
i "OnpeneneHre MarHUTHON UHIYKIIMA
Ha OCHOBE U3MEpEeHUs Cuiibl Ammepa"

132

@u3nuecKuil MPaKTUKYM 110 TEME




"UccneqoBanue SABJICHUS
3JEKTPOMArHUTHOM MHIYKIUU'" WIIN
"OnpeneneHne NHAYKIIMA BUXPEBOTO
MarHuTHOTO moisa"

133

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue sSIBICHUS CAMOUHTYKIIUH"
i "COopKa MOZJENH 3JIEKTPOMAarHUTHOTO
reHeparopa"

134

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nepruoia CBOOOTHBIX
KoJIe0aHUl HUTSIHOTO | MIPYKHHHOTO
MasTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPYKHHHOM
MasTHHUKE"

136

Du3nYeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY ¥ PE3UCTOP" HIIH
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOTO TOKa"

137

DuU3NYECKU TPAKTUKYM 10 TEME
"N3y4yeHne napaMeTpoB 3ByKOBOM BOJIHBI"

138

Du3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune nokaszaTelis IpeaoMIICHUs
crekna" wnu "Tlonydenne n3o0paxeHus B
CHUCTEME U3 IJIOCKOTr0 3epKaja v JIMH3bI"

139

@u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanne 3aBUCUMOCTH (DOKYCHOTO




paccTosiHus OT BellecTBa (Ha mpumepe
xuakux uH3)" unn "3mepenue
(hOKYCHOTO paCCTOSIHHSI PACCEHBAIOIINX
JH3"

140

OuU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue qudpakuuu, HTephepeHIINn
Y noJisipu3anuu csera'

141

DuU3NYECKU TPAKTUKYM 10 TEME
"OnpeneneHne UMITYJIbCa U SHEPTUU
PENATUBUCTCKUX YacTuIl (1o GoTtorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
none)"

142

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nocrostHHol [lnanka na
OCHOBe HccienoBanus Goroddexra” niu
"UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA
Yyepe3 CBETOAMO/] OT HarpsiKeHus"

143

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue crekTpa pa3peKeHHOro
aTOMapHOT'0 BOJOPOJIA U U3MEPEHUE
noctostHHOM Punbepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanne painoakTUBHOTO (hOHA C
KCIMOJIb30BAaHUEM JO3UMETpA" UITH
"N3y4yenne moriaoneHus 0eTa-4acTuly
alfoMuHNEM "

145

®uU3NYECKU MPaAKTUKYM IO TEME
"Habaronenus 386310010 HeOa
HEBOOPYKEHHBIM IIA30M C HCIIOJIb30BaHUEM




KOMIBIOTEPHBIX MPUIOKEHHUMN JJIsI
oTpeIeTIeHUS TTOJIOKEHHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiymapus 1 sipkue
3B€31b61" mian "HalOmroneHus B TEIECKO
JIyHbI, IUTAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOILICHH"

146

O06o001IeHNEe U CHCTEMATH3aLKs 3HAHHUI.
Ponw ¢usuku u actpoHOMuUU B
SKOHOMHYECKOM, TEXHOJIOTHUECKOM,
COIMAIBHON U ATHYECKOM cepax
NEeATeIIbHOCTH YeJIOBEKa

147

O06001IeH e U cucTeMaTU3alrs 3HAHUH.
Ponb 1 MecTo (hU3HKHU U aCTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE MHUPA

148

O06001IeHre 1 cUCTEMAaTU3aUs 3HAHUI.
Ponw ¢pusudeckoit Teopun B GOpMUPOBAHUHT
NPEJCTaBICHUN 0 PU3NUECKON KapTUHE
MUpa, MECTO (PU3MYECKON KapTHHBI MUpa B
o0IIIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEICTaBICHUN O PUPOJIE

149

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O
Teme "Kunemaruka"

150

O0001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMme "Kunemaruka"

151

O0001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
teme "JIluHamuka"

152

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "Crathka TBepaoro tena"




153

O06o001IeHre U cucTeMaTU3alrs 3HaHUN 110
Teme "3aKOHbI COXPAaHEHHS B MEXaHHUKE"

154

O0001IeHrEe U cCUCTEMAaTU3aLMs 3HAHUI 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KNHETUYECKON
Teopun"

155

O000111eHE ¥ CUCTEMATH3AaIUs 3HAHUH 110
teme "Tepmoannamuka. TemioBbie
MamIuHb"

156

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
dazoBble IEpexopl”

157

O06001IeHre U cUCTEMaTU3aLMs 3HAHUI 110
TeMe "OieKTpudeckoe nose"

158

O06o001IeH e U cCTeMaTU3alus 3HAaHUN 110
teme "TloCTOSIHHBIN ANeKTPUYECKUu TOK"

159

O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
teMe "Toku B pa3nuyHbIX cpepax”

160

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM 110
TeMe "MarautHoe moie"

161

PesepBHelit ypok. O600ICHHE U
CHCTEMATHU3allUs 3HAHUH 10 TEME
"JJeKTpOMarHuTHas MHAYKIus"

162

PesepBHeIil ypok. O600ICHHE 1
CUCTEMATHU3ALIUS 3HAHUIH 10 TEME
"Mexaunueckue Konebanus"

163

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTU3alys 3HaHUH [0 TeMe
"DIeKTpOMarHuTHbIE KoaeOaHus"




164

PeseprubIil ypok. O60011eHIE 1
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"MexaHUUYECKUE U DIIEKTPOMArHUTHBIE
BOJIHBI"

165

PeseprubIil ypok. O60011eHIE 1
cucTeMaru3anus 3HaHui no reMe "Onruxa"

166

PesepBHbIit ypok. O6001IEHNE H

cucreMaTu3anus 3Hagui mo reMe "OCHOBEI
CcTO"

167

PesepBHeIil ypok. O600ICHHE 1
cucTeMaTU3alys 3HaHUH [0 TeMe
"KopnyckynsipHO-BOIHOBOM yanu3m"”

168

PesepBHeIit ypok. O600ICHHE 1
cucTeMaTu3alnus 3Hagui mo reMe "dusuka
aroma"

169

PeseprubIil ypok. O600611eHIE 1
cucTeMaTu3alnus 3Hagui mo reMe "dusuka
ATOMHOTO SIIpa U 3JIEMEHTAPHBIX YACTHUIL"

170

PeseprubIil ypok. O60011eHIE 1
CUCTEMaTU3aluAd 3HAHUU 0 TEME
"DneMeHTsI acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16







YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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