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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHOM mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbsl BocnuTanus U KoHnenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ ®enepanuy,  pealu3ylolMX  OCHOBHbIE  00pa30BaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOTo MpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PaCTHBIX OCOOEHHOCTEW OOy4arouuxcs.
[TporpamMMa mo ¢u3uke Aaé€T MpEeACTaBICHHE O LEsAX, COAEpKaHUM, OOIei
CTpaTerud OOy4YeHHs,, BOCIMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuenue kypca (u3uKA YriayOJIEHHOrO YpPOBHSI MO3BOJISIET PEATM30BATh
3aJa4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM NS
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEH KaxabIM
OoOy4JarommMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx HnpodecCHOHAaTBLHOTO O00pa3oBaHUd M0 Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBLHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHMs: JTNYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyYalolIUXCsl, OCBOMBIIMX
nporpamMmy 10 (U3MKE HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHus Ha
yI1yONE€HHOM YPOBHE, SIBJISIETCS] CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/I.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBbIE pEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaeéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIE PE3YJIbTAThI 10 ro1aM 00yUEHHUS;

cozieprkanme yueonoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o @u3uKe HMEET NPHUMEPHBIA XapakTep U MOKET ObITh
UCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPEIOCTaBIIET BO3MOXKHOCTH I peaju3alid pPa3IUYHbIX METOJUYECKHUX
MNOJXOJOB K MpenoAaBaHui0 (U3UKK Ha YriayOJ€HHOM YpOBHE IMpPH YCJIOBHUU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHue (U3UYECKUX 3HAHUU ONPENEIWIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHs] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (popMUpOBaHUE YMEHUN NPUMEHSATh Hay4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea wyenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (HHU3UKH
o0beIMHEH BOKpPYr (u3nyeckux Teopuid. BenymwuMm B Kypce sBIseTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonon nanpasiennocmu. Kypc gusvku yriyoiEHHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
npo6JieM pallMOHAIBHOTO MPUPOIOIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO noaxona. s ¢usuku peanuzanus 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkrtopa y4yeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIOIIETO (PpPOHTAJIbHBIE YUYEHMYECKHE ONBITHl MPU HM3YYEHUH HOBOIO
MaTtepuaia, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyuae
IPaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOJATCA B Mpouecce u3ydeHus paszgena (temsel). [Ipum satom mox paboramu
MPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIbBHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BH/1a O€3 MOMIaroBO HHCTPYKLUU.

B nmporpamme 1mo (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEJCTaBlICHA €IUMHBIM NepedHeM. Bribop
TEMAaTUKHU JJI1 3THX BHJIOB YUECHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBISAETCA
y4aCTHHKaMHU 00pa30BaTEIbHOrO MpoIecca UCXO0I U3 OCOOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBaHMUsS M OCHalleHus kaOuHera ¢usuku. [Ipum sTOoM obOecneunBaercs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPENTIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YIENAETCA PEUIEHUI0 PAcYETHBIX U KAuE€CTBEHHBIX
3amay. [Ipy 3TOM I pacd€THBIX 3a1ad NPUOPUTETOM SIBIIIIOTCS 3aJa4d C SIBHO
3QITAHHOM W HESBHO 3aJIaHHOW (DM3WUYECKOM MOJENBIO, TIO3BOJISIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjenia Kypca, TaKk M
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3ienioB. (s kayecTBEHHBIX 3a/1ay
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpencKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME Js1 BBHIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHE (OpPMHPYETCI B COOTBETCTBHHM C
OPUHLAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpalud s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, OMIUPUUECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTcsi B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O00OPYIOBaHUS JOJAKHBI OBITH TIOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE IIU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PUZUKHU B 001IeM 00pa30BaAHUU SBIISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXcsi K HaydHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHPOBO33PEHMs KaK pe3yJbTaTa W3Y4YEHHs] OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSITH SIBJICHUS C UCIOIB30BaHUEM (DU3UYECKHUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrmxeHne 3TUX Lened o0ecreyrBaeTCsl pelieHHeM CIEeIyIoMMX 3ajad B
npoIriecce u3yueHus Kypca GU3MKU Ha YpPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3nuecKkux SBJICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB pEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
buznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaay
WHKEHEPHOIO XapaKTepa;

NOHMMaHue (U3MUYECKUX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IPOLECCOB, UX BIMSHMS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEIBHOIO IUIAHUPOBAHHUS M IPOBENCHHUS
bu3MUEeCKUX OKCIEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  UHGOpMaIKH,
OTpEENIeHHs TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BUTHE HHTEpeca K cepaM npodeccuoHaNbHON AeATEIbHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsl BbIOMpaeTcss OOYYaAIOLUIUMUCS, IUIAHUPYIOIIUMH IPOJIOJDKEHHUE
o0pa30BaHMsl 110 CIIEUHUATIBHOCTAM (PU3UKO-TEXHUUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 yacoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Tpennaraemelii B mporpamMme Mo (U3MKE IEpeueHb JIabOpaTOPHBIX U
IPAKTUYECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupojsl. HabmroneHue u
HKCIIEPUMEHT B (PU3HUKeE.

Croco0b1  m3MepeHnsi (U3UYECKUX BEIMYWH (QHAJIOTOBBIE W IH(POBHIE
WU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuil  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIAKOCTb, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbI €ro MpUMeHUMOocTU. Dusnueckas
TEOPHSL.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN NEATEIIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LENU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo ¢usuke. [Ipumepsl nsmMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4yll MEXAHHUKHU.

Panuyc-BekTop MaTepuasbHON TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemeriienne, CKOpOCTh (CpemHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOPIMHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEpPUaJIbHONW TOUYKU OT BPEMEHU U UX
rpaduky.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBonuneitHoe  aBmkeHue. [IBukeHHe  MarepuajibHOM TOYKH 1O
OKPYXXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m yactora oOparnieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KaCcaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogens cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus mpeiebHOro nepexojia U u3BMEepeHue MrHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue aBmkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpapieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3yueHne HEPaBHOMEPHOTO ABMXKEHUS C IETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBUDKCHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yyenune nBWXXKEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHATIBHOM 3aBUCUMOCTH MEXKIY JaJIbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3yueHne JBHXKEHHUS Tella MO OKPY>KHOCTH C TOCTOSIHHOM IO MOJYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH TepHoJia oOpallleHus] KOHUYECKOr0 MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeeseHue,
PUMEDHI).

Macca Tena. Cuia. [IpuHImn cynepno3uuuu CuJ.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoil IMmMUPOTHL. JIBUXKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cumia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBMKymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokost. Koapduuuent tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUHM Tejia B
KUJKOCTU WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JBUKEHMUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHu4yeckrue yCTPOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: NOAIINITHUKH,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIMAIbHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TP JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUS Opycka IIo
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAKOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

N3ydyeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepes
NETKuit OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tena. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
Croxenune Cuil, IPUIOKEHHBIX K TBEpIoMy Teny. LleHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO TUIOIIAAb OTIOPHI.

Tema 4. 3akonvl cOXpaneHusn é mexaHuxe.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MAaTEPUAIBHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEpPHUAIBbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa Macc.

NmMnynbC CHITBI 1 U3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUsS] UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomMeHT ummynbca MartepuaibHOUW TOUkU. [IpencraBieHue o coxpaHeHHUH
MOMEHTA UMITYJIbCA B HEHTPAJIBHBIX MOJISAX.

PaGora cuiasl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUATIBHOW TOUYKHU.



[loTeHUMabHBIE W HENOTEHUUAJbHbIE CUJbl. lloTeHumanpHas >HEprus.
[ToTeHmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHImanbHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I0JIE OJHOPOJHOIO Iapa (BHyTpH M BHeE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Csi3b pabOThl HEMOTEHIUATBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHne bepHymu s MACATbHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJIOMET, KOMNEP, MNPYNKUHHBIA THUCTOJET, THUPOCKOM, (UTypHOE KaTaHHUE Ha
KOHbKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM W MOTEHLIHAIBHOW SHEpPruil mpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIbI yIIPYTOCTH.

CoxpaHeHue SHepruu mpu CBOOOHOM MaJCHUMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3mepenne uMmimysbca Tela o TOpMO3HOMY Iy TH.

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

CpaBHEHHE U3MEHEHUSI UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanre cCOXpaHeHUs] UMITYJIbCa MIPU YIIPYTOM B3aUMOIEHCTBHH.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TIOTCHIIMAIILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
MJIOCKOCTH.

Pa3znea 3. MoaexkyasipHas pu3uka 1 TepMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopULL.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckor Tteopun (MKT), ux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JNBIKEHUS M B3aUMOJICUCTBHS 4YacTHI] BelecTBa. MoJeian CTpOEHHs Ta3oB,
KUIKOCTEN M TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE JITHX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. I[llkama
temneparyp Llenbcust.

Mopenbs HaealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHEe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B
UJCAIBHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM M  CPEIHEH  KHUHETUYECKOW SHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KUHETUYECKOU SHEPruei MOCTyNnaTeIbHOIO TEIMIOBOIO JIBUKEHUS €€ YACTHII.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTyYeHnEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IputsxeHne MOJEKyJI.

Mopenu KpucTamIn4ecKuX peueTok.

HabGnrogenue u vcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXITy ropsUeii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO mpouecca (PEKOMEHIOBAHO MCIOJIb30BaHUE
rudpoBoii 1adopaTopun).

N3yuyenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHelHne u BHyTpeHHUe napaMeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUsI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMuku. (CamMonpoOM3BOJIbHAs — peJlaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenaeneeBa—KianeipoHa u BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTypbl. BeipaxxeHue 1uisi BHYTPEHHEW SHEPTUU OAHOATOMHOTO MIEAIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

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

Temonepenayua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KonnuectBo Ttemnorel. TerumoéMKocTh Tena. YAelbHas W MOJSpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YenbHass TemioTa CropaHus
tormBa. Pacuér KoauuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKH. BHyTpeHHsAs odHeprus. Kosmuectso
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBbl MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IepeaTh TEIIOTY OT O0Jiee XOJIOAHOTO Tena K 0ojiee HarpeTtomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunumne! aecTBus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHrueckue yCTpONCTBA M TEXHOJOTMYECKHE IMPOLIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3CNbHBIA M KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIM3aIHs OMOOPTraHUYECKOTO TOILINBA IS
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KoMmbroTepHble MO/IENN TEMIOBBIX JIBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, nPAKMUKYM.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3yyeHue B3aMMOCBSI3U DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJCHUCTBUS U
TEMIIEPATYPhbl KUTICHUS AKUTKOCTEH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. Mcrmapenue u KureHue. Y IelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacehllieHHble M HEHaChIIIEHHblIE TMapbl. KayecTBEHHas 3aBUCUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamv3auusa. YJIeJbHAas TEIIOoTa IUIABJICHUS.
CyOnumarnus.

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

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO PACHIUPEHHs Tell (Ha KaYECTBEHHOM yYpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0aax.

YpaBHeHuUE TEII0BOTO OaiaHca.

[ToBepxHocTtHOe HaTsDKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpONCTBA W  TEXHOJOTUYECKHE MPOIECCHI:  KHUJIKHUE
KpPHUCTaJUIbl, COBPEMEHHbIE MaTEPHUAIIbI.

Hemoncmpayuu.

TermnoBoe pacupeHue.

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunaer nepopmarmii.

HaoGmronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, navopamopmsie padomuol, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIIICHUH.

N3mepenue ko3¢ duiieHTa mOBEpXHOCTHOTO HATSKCHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3MHOBOro obOpasma OT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. DJNEKTpUYecKuil 3apsn. JlBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKM, MHUAJIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DJIEMEHTApHBIN JNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onektpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsoxk€anocts  anektpuueckoro  mosit.  [IpoOueiit  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHimuanbHas BSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 31eKTPOCTaTUYECKOTO NoJist. CBA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIUAJIOB JI1 3JIEKTPOCTATUYECKOTOo ToJisl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpyuHIMT CYTIEPIO3UIIUN PIECKTPUUECCKUX TTOJICH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO 1o 00béMy 1mapa. [losme paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
AKBUIIOTEHIIMAIHHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexkTpuku B AIEKTPOCTATUYECKOM noJie. Jusnextpuueckas
IIPOHUIIAEMOCTb BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEeHCATOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TTOJIE€ IBYX 3apsKEHHBIX IUIACTHUH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOJTHUKH B 3JIEKTPUYECKOM IIOJIE.

DnexkTpocTaTHdecKas 3amuTa.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA IOCTOSTHHOM ¥ IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJICKTPUYECKON ITPOHUIIAEMOCTH.

DHeprus 3JIEKTPUYECKOrO OIS 3apsSHKEHHOTO KOHJIEHCATOpa.

3apsaKa U pa3psika KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

OneHka cui B3auMOJENCTBUS 3apSKEHHBIX TEJ.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
U3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEpKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIUAJIOB (HanmpsKEeHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHIECHCATOPA Yepe3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mok.

Cwuiia Toka. [TocTosiHHBINM TOK.

VYcmoBusl cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTOYHMKHM
toka. Hanpsikenue U u DJ1C é.

3akon Oma 1Jid yyacTka IeMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro MJIMHBI M IUIOIIAJA IONEPEYHOTO CEUCHHS.
VY ienpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX 3neKkTpuueckux menei. [Ipasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBIAENsEMas Ha
pe3ucTope.

OJIC u BHyYTpEeHHEE CONPOTHUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mis
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIE PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJ1C GaTapeil.

Hccenenoanre pa3HOCTH NMOTEHIMANIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanrie CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBl TOKAa OT HANpsOKEHUS JJIS  JIaMITbI
HaKaJIMBaHMUSI.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCHUMOCTh COMNPOTHBIICHUSI METAIIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTD.



DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpOoBOIHUKWY. Cob6cTBeHHas U pUMECHast MIPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTAYECKAS TUCCOLHALMS.
OnekTponus. 3akonsl apajnes s AIEKTPOIHN3a.

DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHUE: Tra30pas3psiaHble
JaMmIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TpaH3UCTOp, (HOTOAUON, CBETOJIUOM, TalbBaHHWKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METANIOB OT TEMIEPATYPBHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OJHOBAJIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIMYUH C UCIOJIB30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NpPOBEpKa MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYUIIECTBIISIETCSl C YUETOM COJIEPKATEIIbHBIX MEXKIPEIMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemnule noOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHOZ0
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTe3a, (PU3MYECKass BEIUYUHA, 3aKOH,



Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJEINPOBAHUE, MOJIENb, H3MEpPEHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTOpusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIuS,
napaboia, runep0bona, ux rpaQuKu U CBOWCTBA. TpUroHoMeTpuyeckrue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BeKTOopsl 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTHWIH3auusl OHMOOPraHMYECKOr0 TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSHKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHE HaHOMAaTepUaloB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUIKAE KPUCTAIUIBI, JICKTPHUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeodOpa3oBaHue ABW)KEHUN C HCIOJIB30BAaHHMEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYrHE€), ABUTATE]Ib BHYTPEHHETO
cropanusi, napoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBBIE PUOOPHI, T'AJIbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTrpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEW. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnuTHoe 1o0Jie MPOBOJHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruuTtHoe nosne B BeuecTBe. PeppOMArHeTHKY, Mapa- U AUaMarHeTUKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptuHa  7auHMI  WHAYKIMA ~ MArHUTHOTO  MOJA  IOJOCOBOIO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlenictBre cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaOmnronenue nBukeHUsI MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomol, NPAKMUKYM.

HccnenoBaHnre MarHUTHOTO TOJI MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OnpeneneHne MArHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InekmpomazHumHuas UHOYKYU.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM uWHAyKiuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC vHAYKIMK B MPOBOJHUKE, NBMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€NM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne YCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: HMHAYKIMOHHAS
Me4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMHU TEJ NIPU ABUKCHUN B MAarHUTHOM T0JIE
3emun.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MEeIHOMN) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd J{C caMOMHIYKIHMH OT CKOPOCTH M3MEHEHHS
CWJIbI TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OrnpeneneHue HHIYKINY BUXPEBOTO MAarHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarenbHast cuctema. CBOOOIHBIEC KOJICOAHUS.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMCaHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JMHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OMTUCAHUSI.

Ammuintyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepwon u uacrora konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckne yCTpOMCTBA U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO IBUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHUl rpy3a Ha HUTHU OT
aMILTATYIBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPHO1a CBOOOTHBIX
KOJICOAHMI OT COTPOTHBIICHHUS.

HccnenoBanne KkojeOGaHUW Tpy3a HA MACCHBHOM MNpYXHHE C LEIbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 HACATHPHON MOJIENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU NP KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUI.

Hab6mronenne pe3oHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSIHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPyTOM IO/IBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIC KOJCOAHWS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHJEHCaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

IlepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycOMaNbHBI NIEPEMEHHBIA TOK. PE3MCTOp, KOHIEHCATOpP M KaTylIlKa
VMHIYKTUBHOCTH B LIE€NM CHHYCOMJAIBHOIO IEPEMEHHOIO0 TOKa. PEe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsICHHE
AIEKTPUYECKON SJHEPTUH.

DKOJIOTMYECKHE PHUCKM TpPU MPOU3BOACTBE 3ieKkTpodHepruu. Kynbrypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIEepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenp 3IeKTpOMarHuTHOTO TeHEepaTopa.

BhIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUSL.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAVMHEHUWH PpE3UCTOPa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCPOpMATOpA.



Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKym.

Nzyuenue tparncopmaropa.

HccnenoBanre NEpeMEHHOrNO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBolicTBa MEXaHMUYECKHMX BOJH: OTpa)K€HHE, NpeIoMJIeHHE, HUHTepPEepeHLUs U
nupakius.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IY4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHUYecKue YCTPONCTBA M MPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Hemoncmpauuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue oTpaskeHus: U MpeoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJeOaHUM.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Judpakuus, UHTephepeHIIus.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacHpOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Tpenomnenue cBera. 3aKOHBI IPEITOMIICHUS CBETA. AOCOIFOTHBIN MTOKA3aTENh
npesnomMieHusi. OTHOCUTENbHBIA MOKa3aTelb npeaomiieHus. [10cTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpa”ully paszenna IByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
IBerT.

IlonHoe BHyTpeHHee OoTpakeHHe. IIpenenbHbIi yroa IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

Cobuparonie U pacceuBaromive JuH3bl. ToHkasg nmH3a. DoKycHOe
paccTOSIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpPUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOTO
II0Ka3aTess MPEeJIOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIUX U PACCEUBAIOIIMNX JMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Pa3pematomnias cnoco6HocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HWCTOYHUKH.
VYcnoBus HaOMIOJEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTUHE OT JBYX KOTIEPEHTHBIX HWCTOYHHUKOB. [IprMepsl KIIacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLIECChl: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue noHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBOIA.

HccmenoBanne xoaa CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPaJUICIBbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmonenue narepdepeHny cBeta.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuenne nudppakiiMOHHON PEIETKH.

Hab6mronenue nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluy CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHune nokasaress npeioMIeHUs CTeKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKHUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[Tomy4yenune n300pakeHus: B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[Tonyuenune n300paxkeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHInN 1 MONISIpU3alii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIa3ePHOTO U3TyUYCHUS HA IBYX IIETSAX.

HaOmronenue aucnepcum.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIIEKTpa.

N3mepeHnune IJrHbI CBETOBOM BOJIHBI.

[Tomydyenune criekTpa U3IMy4eHHUS] CBETOIMO/A TMPU MOMOIIN AUGPAKITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  IlocTymarel
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcioBue mnpudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH M COKpAIlCHUE JTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MOKOS.



TexHrueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apsSXKEHHBIX YaCTHII.

YYeHN4eCKui IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DJHEPIUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBasi pusunka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YAaCTHOCTHM, /aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnbl ne bponns. lnuna BoiHb! 1e bpoiiis u
pa3Mepbl 00JacTH JIOKAJIM3aluu JABWXKYyIIelcsa vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Crneunduka usmeperuit B Mukpomupe. COOTHOLICHUSI HEONPENeIEHHOCTEH
['eiizenbepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
¢doTodneMEeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®doTo3dQdeKT HAa YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanre 3ak0HOB BHEIIHEToO (poToaddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrossaHoM [lmanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Mojeilb aroMa
Pezepdopaa.

[Toctynater bopa. M3nyuenue u nornonierre (pOTOHOB MPHU MEPEX0ie aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTrOM.



Buapl ciektpoB. CIEKTp YpPOBHEN S3HEPTUH ATOMA BOJLOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

Habronenue TMHeHyaToro CrekTpa.

HccenmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacman. ['amma-n3inydeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE H30TOIBI B IIPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHuEe paanoakTHBHOCTH HAa >KUBBIE
opranu3Mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B fAjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON IHEPTETUKMU.

Mertons! perucTpanvy U UCCIIETI0OBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

@uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZNKH.



Otansl pa3BUTUs acTpoHomMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKHU JUISI OOBSICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConuHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJIacC —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW TMOCJEN0BaTeIbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HMCHOJb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3ILI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pasfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O06o001maromiee NOBTOPEHUE.



O0o001IeHNe U cucTeMaTU3alus CoAepkKaHUsl pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
duznka», «IIEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm M acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TeOpuu B (HOPMUPOBAHUU TPEICTABICHUIN
0 (pu3muecKol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbie CBA3M.

WU3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBI3E€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmnvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
nO3HaHUuA: SBICHHUE, HAay4YHbId (DAKT, rumotesa, (pu3MYecKas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJAECIb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pEWICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPIMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX (QyHKUUW. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Buonozua: >nektpuueckue SBJICHHUS B JKUMBOM mpupojie, KosieOaTelbHbIE
JOBW)KCHUS B JKUBOW MNPHUPOJAE, OKOJOTMUYECKHE PHUCKA TPH NIPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXAIIEH  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKA B MEIWLIMHE, OINTHYECKHE SBIEHUS B JKUBOU
IIPUpPOJIE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAJUIMUECKOM PpEIIETKH, CHEKTpalbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOJABUTaTENb SKOOM, TeHepaTop NMEPEMEHHOTO0 TOKAa, WHIYKIMOHHAs Ieyb,
JMHUAU 3JIEKTpONepeaay, 3JIEKTPOABUraTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAasA OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA H SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OIBITA M OMBITA JEATEIBHOCTH B IIPOLIECCE PEAIM3ALMU OCHOBHBIX HaIPABJICHUN
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUSA:

e C(OpMUPOBAHHOCTh TIPaXXJAHCKOW  MO3MLIMM  OOydarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO O0OIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B HHTEPECAX T'PAKITAHCKOTO
oOlIeCTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3allly;

e yMEHHE B3aUMOJCHCTBOBAaTH €  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLUHSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOW NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTHU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U ILIEHHOCTH, B TOM
YHUCJIE B IESTEIILHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOT'O BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HCHHBIC TIJTAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0O W CamMo0Opa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHHE JEHCTBUII B OKpYyXarollel cpene Ha
OCHOBE 3HaHUS LN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUU 1O (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
W3yYeHUs] (PU3BUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NeATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOSITeTbHO  (OPMYJIUPOBATh U AKTyaJIU3UpPOBaTh  MpolJieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh eI ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH  3aKOHOMEPHOCTH W IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
pE3yIAbTaTOB LEISAM, OLIEHUBATh PUCKHU MOCIEICTBUM ACITEIIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBrie ucciienoBarejbCKue 1eMCTBUA.

BJIaJIeTh HAYYHON TEPMHHOJIOTHEH, KIIOUEBBIMH MOHATUAMU U METOIAMU
buznueckoil HayKu;



BJaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIILCKOM M MPOEKTHOM
JeSITeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HUecKoro
CoJIepKaHusl, MPUMEHEHHIO Pa3INYHBIX METOOB ITO3HAHUS;

BJIaJeTh BUIAMU JEATEIHHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyalusiX, B TOM YHUCJI€ MPHU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/audy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TOMYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYJIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
YMETb NEPEHOCUTh 3HAHMS 1O (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MIPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunopmanmueii:

BJIa/I€Th HaBbIKAMHU MOJyuyeHUs MHpopManuu (U3NUECKOro COAep KaHUs
U3 HCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHPOpPMALUU PaA3ITHYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONIb30BaTh CPEACTBa MH(POPMALMOHHBIX H  KOMMYHHUKAIlMOHHBIX
TEXHOJOTHA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PAa3IMUHBIX (opMaTax c
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTU3ALINH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYILECTBIATh OOLIEHME Ha ypokax (U3UKKM M BO BHEYPOUHOU
NEATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAThb W MCIOJb30BATh  IPEUMYLIECTBA  KOMAHIHOM W
VHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr0 YJI€HA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOODAMHUPOBATh JEUCTBUSA II0 €€ JOCTHKEHHUIO: COCTABJIATH ILIAH
NENUCTBUMN, pacIpelessiTh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOr0 y4aCTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATEIMYECKOE IIOBEJCHHUE B Pa3IMYHBIX
CUTyallusiX,  IpPOSBISATH  TBOPYECTBO M  BOOOpa)xkeHHe,  ObITh
WHULMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO ~ OCYILIECTBIISAITh ITO3HABATEJIBHYIO  JCSTENBHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHMS MPAKTUUYECKONW paboThl ¢ yYETOM HMEIOLIUXCA
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
IIPEAIIOYTECHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OIIEHKY HOBBIM CUTYAallMsIM, BHOCUTbh KOPPEKTUBBI B ACATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIBHOM pediaekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MpUEMBI pedIIeKCHU JJI1 OIEHKU CHUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHIDKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E pPEe3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M APryMEHTBI JIPYTUX IIPU AHAIU3E PE3YIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIICHCTBYETCS AMOIUOHAJIbHBIN HUHTEJUJIEKT, peAnoJiaratonui
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOIIMOHAJIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B cE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEACHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBISATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIIeXy, ONITUMH3M, UTHULIUATUBHOCTh, YMEHHE JI€HCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JAPYIMX, Y4YWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIIECHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH  BBICTPaMWBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKON TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3UKU ¥ TEPMOAWHAMHUKH, POJIb (U3UYECKON TEOPHH B
(dbopMUpOBaHUY TIPEJICTABICHHU O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
MpolecCOB (SIBIICHUM): HWHEpIMaNbHAas cUCTeMa OTcuéTa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOO/JIHOE mMajieHue, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTU
U TBEPAOTO (KPUCTALTMYECKOTO) Teja, UIeadbHbIi ra3, TOUCYHBIN 3apsij,
OJTHOPOJHOE DJIIEKTPUUECKOE I10JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh M OOBACHITH MEXAaHHMYECKHE TIPOLECCHl U SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIXKECHUS, (POPMysIbl KHUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUSI, 3aKOHBbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBHUSI paBHOBECUS TBEPAOrO Tena), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (U3HUECKUX 3aKOHOB: TTpeoOpazoBanwmii [ ammies, BTOporo
U TPEThero 3aKkoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIYJibca U
MEXaHUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsipHOW GU3UKA U
TEPMOJUMHAMHUKNA (CBA3b JABJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIEpAaTypbl BEIIECTBA CO CpPEIHEH KUHETHYECKOU
AHEPruel TEIJIOBOTO JABMIXKEHUS €r0 YacTHIl, CBS3b JABJICHUS HACaTbHOTO
ra’a ¢ KOHLEHTpPalUMUE MOJIEKYJI W €ro TeMIEepaTypou, ypaBHEHUE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIEccax), MPU 3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHANMM3UPOBATh M OOBSICHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3biBasl yCJIOBHsS NMPUMEHUMOCTH 3akoHa Kyiona, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
HenyM WU JJId 3aMKHYTOM JJIEKTPUUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl dapajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHl M SBJICHUS, UCHOJb3Yysl BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrUs, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOPEHHE, CHJIA TSHKECTH, CUJIa YIPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BONM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol paedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
OHEPrys WACATILHOTO OJHOATOMHOIO rasa, pabdoTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TEMIoBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apshKEHHOro Inapa B
BAKYyME M B JUAJIEKTPUKE, IMOTECHIHAN 3JIEKTPOCTATUYECKOTO IO,
pa3HOCTh  MOTEHIMAJOB, AJEKTPOJABIKYIIAs CUJa, CWIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKAa, JJIEKTpUYECKass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapajiyIeJIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUs FIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE 4YAaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAITM3alusl, HAPABICHHOCTh
TeIIonepeaayu, dJAEKTPpU3aLUs Tell, SKBUIMOTEHIIMATbHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
JIpyrol €  HCHOJIB30BAHUEM  TIPSAMBIX  W3MEPEHUH, TIpU  ATOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3YyJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBObI [0 Pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC HM3MEPEHHS (U3MYECKUX BEIMYHUH, IMPU ITOM
BBEIOMPATh ONTHUMAIBHBIA METOJl M3MEPEHUs, OICHWBATh A0COJIOTHBIC U
OTHOCHUTENBHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIAHUPOBAThH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce MPEAJIOKEHHOU
TUTIOTE3bL;

coOJI01aTh IpaBuiIa 0€30MacHOr0 TPy/Ja IMPH MPOBEIACHUU UCCIEIOBAaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
HCCIICIOBATEIIbCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJa4yd C SIBHO 3aJaHHOM M HESIBHO 3a/IaHHOU
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (¢u3MUecKOW MOJENH, OTBEYalIIe TpeOoBaHUSAM 3aauH,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
(GbU3MYECKUX TEOpUl MPU HCIOJIH30BAaHUM MATEMaTHYECKUX METO0B
peLIeHHUs 3a/1a4, POBOJUTh pACUY€Thl HA OCHOBAHWH UMEIOIINXCS JAHHBIX,
aHAJIM3UPOBAaTh pPE3YyJIbTaThl W KOPPEKTHPOBATH METOMAbI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTaTOB;

pelarh Ka4yeCTBEHHBIC 3ajayd, TpeOylolue NPUMEHEHHUS 3HAHUN U3
pPa3HBIX pa3zenoB Kypca PU3NKU, a TAKKE UHTETpalliy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ ONOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJIB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLECCOB;

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPY>KAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAM3UPOBATh U OICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (PU3MUYECKUMHU TIPOIeCcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIOTNIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JOCTHUKEHUN
HAYKA W TEXHOJIOTUM JJI1 JAJbHEUILErO0 Pa3BUTHS YEJIIOBEYECKOrO
00I11eCTBa;



MPUMEHSTh pa3lInuHble CIOCOObl padOThl ¢ MH(popManuen (Guznueckoro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro HMHQOpMAIMI0O W  OIEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCSA 3HAHWH, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBAaTHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoheccuoHanbHONW AESTENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonuy oOyuenusi BII knacce mpeaMeTHBIE pe3yJbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  DKOHOMHYECKON, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb AaCTPOHOMHUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBEKa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIbHOM, CUCTEMATU3UPYIOILEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIMN (Pu3ndeckoil Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (pusmdyeckoit Teopurn B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nuecKoil KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00IIEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUN O PUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel U
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUsI, MAaTEMaTUUYEeCKU MasTHUK,
UJCANBbHBIA TPYKUHHBIH MAasSTHHK, TAPMOHUYCCKHUE BOJIHBI, HJICaTbHBINA
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBaHTOBOM MOJIC/IM CBETA;



paziuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTh UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
UCIIOJNIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJIIEKTPOJAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHHUS  CHJIBl  TOKa,  IOCTYJIaTbl  CHEUUAJbHOM  TEOpUHU
OTHOCUTEIHHOCTH DUHINTEHHA);

aHAIM3UPOBAaTh U OOBICHATH KBAHTOBBIE IPOLIECCHI U SBJICHHMS, UCIIOJIBb3YS
MOJIOKEHUS! ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
dboTorpdexra, mepBpii U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO M MacCOBOT'O YHCENl M DHEPIUU B SIEPHBIX PEAKLUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh MOTEHUUAJIOB, DJIEKTPOJBIXKYILAS CHUJA, WHIYKIUS
MarHUTHOTO TOJIsl, MarHUTHBIM TMOTOK, cuia Amriepa, UHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CUJIa CAMOMHIYKLMH, 3HEPruss MArHUTHOTO MOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJbC, MOJIHAS SHEPIHUs,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMITYJIbC (POTOHA,
MacCOBOE YHCJIIO U 3apsi Ipa, SJHEPTHs CBA3H s1pa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SBJICHUIA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakius, JTUCIEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpuueckuii dhdext (dororddexr), ambda- m Oera-pacmambi
anep, raMMa-uslydeHue sjep, (PU3nYecKue MPUHIUIBI CIEKTPATLHOTO
aHaju3a v paOoThI Jia3epa;

ONpENENATh HaIpaBiIeHUE WHIYKIWA MAarHUTHOTO MOJsi MPOBOJAHHMKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IIIOCKUM 3€pKaJIOM, TOHKOM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MPUMEHSTH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpele; IBIKEHUs HeOSCHBIX T, SBOJIIONNH 3BE3N U Beenennoii;



IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEN (IU3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHHMH, IMpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBUCHMOCTH
¢uznyeckux BEMMYUH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTE  M3MEPEHUH, JenaTh  BBIBOJABl IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYeHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOU
TUMOTE3bI;

OIKCHIBaTh METO/bI NIOJYUYEHHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;
co0JII01aTh MpaBuiia OE30MaCHOTO TPyla IPU MPOBEJAECHNUN UCCIIEIOBaHUN
B paMKax ydueOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3znyecKkoil MOJENnbl0: HAa OCHOBAHMM aHalM3a YCJIOBMSI BBIOMpATH
du3nueckue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPUN
OpU  HUCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pEIICHUd 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHUM MMEIOIMXCS TaHHBIX, AaHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOTYYEHHBIX
pe3yIabTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTPaMBaTh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI C ONIOPOil HA N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOSKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JIESITEIbHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH TMpolLieccaMu, C



HO3ULMI 3KOJOTNYECKON 0€30IaCHOCTH, MPEACTABIECHUIN O pallMOHAIbHOM
IIPUPOAOIIOIB30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JTOCTHKCHHM
HAyKM M TEXHOJIOTMM JUIs JAJbHEHMIIErO0 Ppa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

OPUMEHATh pa3iNyHble CIOocOObl paboThl ¢ MH(popManuen (HU3NUECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTHI, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4eOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaALIUU;

IPOSIBIISTH OpraHU3alMOHHbIE " II0O3HABATEJIbHBIE yMEHUS
CaMOCTOSITEIBHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIl€ C HCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIbI, PALIMOHATIBLHO PACIPENCTATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXJOIr0 U3
YYaCTHUKOB TPYIIIBI B pELICHHE pacCMaTPpUBAEMOM MPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU ASSITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1.HAYUHBII METO/I IO3HAHUS ITPUPO/IbI
. bubnuotexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 3 0 0 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 3
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritka 10 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 Hurammica 10 0 0 https://m.edsoo.ru/f16b68d7
" bubmuorexa [JOK
23 Cratika TBEpAOrO TeNA 4 1 0 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHBI COXpaHEHHS B MEXaHUKE 9 1 0 httos://m.edsoo.ru/fL6b68d7
Hroro no paszneny 33
Paznen 3.MOJIEKYJISAPHASI ®U3UKA U TEPMOJIMHAMUKA
. bubnmoreka [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHUHETHYECKON TEOPUHN 3 0 https://m.edsoo.ru/fL6b6847
3.2 Tepmoannamuka. TerioBbie MaITMHBI 18 1 0 bubmorexa LOK

https://m.edsoo.ru/f16b68d7



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

33 ArperaThble cocTosiHUS BelecTBa. da3oBbie 8 0 bubnuoreka [IOK
' HePEXO/Ib https://m.edso0.ru/f16b68d7
Wroro no pazueny 39
Paznen 4.9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 DUIKTpHICCKOE NOe 22 0 https://m.edso00.ru/f16b68d7
. . bubmuorexa [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 15 0 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 TOKI B pasMIHEIX cpefax > 0 https://m.edso0.ru/f16b68d7
Hroro no pazgeny 42
Paznen 5.0PM3UYECKH TIPAKTUKYM
. bubnuotexa [JOK
>l (usHuecKuil npakTikyM 1 1 hitps://m.eds00.ru/f16068d7
Hroro no pazneny 11
bu6mmoreka [JOK
PesepBHOe Bpems 6 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



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

KonnyecTBo yacoB DJIEKTPOHHBIE
HaumMeHoBaHuUe pa3iejioB H TeM uu(poBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1.9JIEKTPOAUHAMUKA
bu6mmoreka [IOK
11 Martitiioe nosie 10 0 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 SUCKTPOMArHHTHAS HHAYKLHS 1 1 0 https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 21
Paznen 2.KOJIEBAHUSI U BOJIHbI
bu6mmorexa [IOK
21 Mexareckue konebais 8 0 0 https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 11 0 0 https://m.edsoo.ru/39859¢f1
53 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 9 1 0 bubnnorexka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bu6mmorexa [IOK
24 Onrika 22 1 0 https://m.edsoo.ru/39859¢f1
Hroro 1o pasneny 50
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bu6mmorexa [IOK
31 Octoser CTO 16 1 0 https://m.edso00.ru/39859ef1
Hroro 1o pasneny 16



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

Pa3zgen 4. KBAHTOBASI ®PU3UKA

. bu6mmoreka [IOK
4.1 KopnyckynsipHO-BOJIHOBOU Ayanu3m 5 0 https://m.eds0o.ru/39859ef1
bu6mmoreka [IOK
42 Pusiika atoma 2 0 https://m.eds00.ru/39859ef1
43 ®du3rKa aTOMHOTO /1pa U dJIEMEHTapPHBIX 5 0 bubnunoreka [HOK
' YaCTUIL https://m.eds00.ru/39859¢f1
Hroro no pasneny 9
Pa3znea 5.9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
bubmuorexa [JOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 10 0 https://m.edsoo.ru/39859f1
Htoro no paznemny 10
Paznen 6.OM3MUYECKHUM MPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 1 11 https://m.eds00.ru/39859ef1
Hroro no pazneny 11
Pa3znea 7.0 BOBIIAIOIIEE IOBTOPEHUE
CucremaTu3anus u 0000IIeHHE
71 IIPEIMETHOTO COEP KAHUS U OTIbITA 13 0 bubnuorexa [IOK
' JEeSITEIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 13
PesepBHOE Bpems 6 bubmorera [JOK

https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer  KoHTpoJsbH
0 ble paboThI

[MpakTnyeck
ue padoTsl

Jara
H3y4YeHH
s

JIeKTPOHHBbIE U (pPOoBbIE
o0pa3oBaTejibHbIE pecypchl

dusuka —
¢byHIaMeHTalbHAs HayKa
o npupoje. Hayunbri
METO/]I IO3HAHUS U
METO/Ibl UCCIIEI0BAHUS
(bu3nYecKuX SIBICHUN

bu6mmoteka IIOK https://m.edsoo.ru/1beef346

DKCIIEpUMEHT U TEOopus B
nporiecce MO3HaHUs
npupossl. Habmonenue u
9KCIIEPUMEHT B (pu3MKe

bubnuoteka [{OK https://m.edsoo.ru/34c49931

CrniocoOsb1 u3mepeHus
(hbUBUYECKUX BEITHYMH.
AbGcomtoTHas U
OTHOCHUTEIIbHAs
MTOTPEIIHOCTH U3MEPEHUI
(bu3NYEeCKUX BETUUYNH

bubnuoreka [{OK https://m.edsoo.ru/ca2def03

MexaHn4ueckoe
nemwkenne. Cucrema
oTCUeTa.
OTHOCHUTENIBLHOCTD
MEXaHUYECKOTO
neukenus. [Ipsmast u

bubnuotexa [{OK https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/e9a52f02

oOparHas 3a1a4n
MEXaHUKU
Paauyc-BexkTop
MaTepHaIbHON TOUKH,
€ro MPOEKLUH Ha OCH
KoopauHar. Tpaexkropus.
[Iepemenienue.
Ckopoctb. X nmpoekunu
Ha OCH KOOPJMHAT

bubmuoreka I{OK https://m.edsoo.ru/30a108a5

PaBrOMepHOE
MIPSMOJIMHEMHOE
neuxkenue. ['papudeckoe
OIMCaHUe PABHOMEPHOTO
IPSIMOJINHEHHOTO
JIBYDKEHUS

bubmnorexa 1{OK https://m.edsoo.ru/89ba7190

CrnosxeHue nepemeieHni
U ckopocreil. Pemenue
3a1a4y

bubnuoteka [{OK https://m.edsoo.ru/761d18aa

HepasHomepHoe
NIBIDKeHHEe. MTHOBEHHAS
CKOPOCTb. Y CKOpEHHE.
[IpssMmonuHeiHOE
JBUKEHHE C TIOCTOSTHHBIM
YCKOpEHUEM

bubnuoteka [{OK https://m.edsoo.ru/a99549a7

I'paduaeckoe onrcanue
MPSMOJIMHENHOT O
JBUKEHHSI C TOCTOSTHHBIM
YCKOpEHUEM

bubnuoteka [{OK https://m.edsoo.ru/b7560bbf



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf

10

CBo0OoHOE TTaZICHHE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMEHU H
ux rpaduKu

bubnuoreka IIOK https://m.edsoo.ru/f738109c

11

JIBr>keHue Tena,
OpOLICHHOTO IO/ YTIIIOM
K TOPU30HTY

bu6mmoteka IIOK https://m.edsoo.ru/71cbb4f5

12

Kpusonnnueiinoe
JIBUKEeHUE. [[BUKEeHUE 110
OKPY>KHOCTH. YTJIOBasi U
JIMHEWHAasA CKOPOCTb.
[lepuon u yacrora.
LlenTpocTpeMuTensHoOE U
MOJTHOE YCKOPEHHUE

bubmuoreka I{OK https://m.edsoo.ru/33196fbe

13

KonTponbHas padota no
teme "Kunemaruka"

bubnuoteka IIOK https://m.edsoo.ru/1242f32e

14

Ilepssiii 3akoH HetoTOHA.
HNuepimanbHble CHCTEMBI
orcuéra. [ TpuHmun
OTHOCHUTEIIBHOCTH
lNanmnes.
HewnnepuunansHbie
CHUCTEMBI OTCUETA

bubmuoteka [TOK https://m.edsoo.ru/5a9e4a64

15

Cua.
PaBHOelicTBYIOIIAS
cuna. Bropoi 3akox
Hrrotona. Macca

bubmmoreka [{OK https://m.edsoo.ru/141d3837



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837

16

17

18

19

20

21

BzaumoneiicTBue Te.
Tpernii 3akoH HproToHa
[TpunIun cynepno3uiuu
cui. Pemenue 3aga4 Ha
MIPUMEHEHUE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBaJICHTHOCTh
rPaBUTALMOHHOMN U
MHEPTHOU MacChl

Cuia TSDKeCTU U
yCKOpEHUe CBOOOIHOTO
HaJeHus

JIBr>xeHre HeOeCHBIX Tel
U UX HUCKYCCTBEHHBIX
cyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kernepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

bubnuoreka ITOK https://m.edsoo.ru/57dba505

bubnuoreka ITOK https://m.edsoo.ru/bdf997fb

bubnuoreka [{OK https://m.edsoo.ru/9aba2b0a

bubnuoreka I{OK https://m.edsoo.ru/22757f26

bubnuoreka ITOK https://m.edsoo.ru/11abfa0a

bubnuoreka ITOK https://m.edsoo.ru/Oae2cd84

22

Cwuta Tpenus. [Ipupona n
BU/JIbI CUJI TPEHUSL.
JIBu>KeHHE B KUAKOCTU U
rasze ¢ y4€TOM CHJIbI
COIIPOTHUBIIEHUS CPEJIBI

bu6nuoreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

23

JlaBiienue.
I'mppocraTtnyeckoe

bubnuoteka [{OK https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

24

25

26

27

napienne. Cuna
Apxumena

AOGCOJIFOTHO TBEPIOE
teno. [locrymarenasHoe U
BpallaTeIbHOE ABIKCHUE
TBEPAOTO Tela

MomMeHT cribl
OTHOCHUTEIHHO OCH
Bpaienus. [1neqo cuibl

CrnoxxeHue cui,
MPUIIOKEHHBIX K
TBepAoMy Temy. LleHnTp
TSDKECTH Tefia. Y CIIoBUs
PaBHOBECHSI TBEPJIOTO
Tena. Buael paBHOBECHs

KonrtpomnbHas pabora no

Teme "JlMHaMUKa.
Crartuka TBepnoro rena'

bu6numoreka LIOK bubmnoreka [JOK
https://m.edsoo.ru/2b95d57e

bubmuoreka [{OK https://m.edsoo.ru/653d3459

bubnuoreka I{OK https://m.edsoo.ru/9aa79a7d

bubnuoreka [{OK https://m.edsoo.ru/9f5a574c

28

29

NmMnynsc maTepuaibHON
TOYKHU, CUCTEMBI
MaTepualbHbIX TOYEK.
IlenTp Macc cucrteMsl
MaTepUalbHBIX TOUEK.
Teopema 0 IBUKEHUH
LIEHTpa Macc

NMiynsc cuitbl 1

HU3MCHCHUC UMITYJIbCA
Tena. 3aKkoH COXpPAaHCHUA

bubmuoreka [{OK https://m.edsoo.ru/4bb8294b

bubnuoreka ITOK https://m.edsoo.ru/13f0a221



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

30

nMIrynbca. PeaktuBHoe
JBUYKEHUE

Pemrenue 3anau

bu6nmoteka LIOK https://m.edsoo.ru/f7706d63

31

32

PaGora cuibl Ha MajoM U
Ha KOHEYHOM
MepEeMEIICHHUH.
I'paduueckoe
NpeCTaBICHUE Pa0OTHI
CHJIBL. MOIIIHOCTD CHJIBI

Kunernyeckas sHeprus.
Teopema 06 usmeHeHun
KHHETUYECKOU SHEPTUN
MaTepUaIbHOM TOUKH

bu6nmmoteka IIOK https://m.eds00.ru/913974c7

bubnuoreka ITOK https://m.edsoo.ru/9a5e2e74

33

TloTeHumaabHbIE U
HEIIOTEHIINAJIbHEIE CUIIBI.

IloTenunanpHast SHEPTH.

Bropas kocMuueckas
CKOPOCTb

bubmuoreka I{OK https://m.edsoo.ru/554bafcc

34

35

Tperbs kocMuyeckas
ckopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CHJI C
N3MEHEHUEM
MEXaHUUYECKOHN HEPTun
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKON IHEPTUN

Ynupyrue u Heynpyrue
CTOJIKHOBEHHUSI.

bubnuoreka ITOK https://m.edsoo.ru/f57b4e01

bubmuoreka ITOK https://m.edsoo.ru/f30f43b6



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6

VYpasHenue bepHymum
JUIA UAcanbHOU
JKUIKOCTH

36

37

38

39

40

41

KontposnsHas pabora no
TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHUKe"

PaszButue Hpe,Z[CTaBJ'IeHI/Iﬁ
O IMpHUpOAC TCIIJIOTHI.
OCHOBHBIE TTOJIOKEHHS

MKT. duddyzus.
BbpoyHOBCKOE nBHXKEHUE

CtpoeHnue ra3000pa3HbIX,
YKUJIKUX U TBEPJbIX TEII.
XapakTep ABUKECHUS U
B3aMMOJECHCTBHS YaCTHI]
BeIIleCTBA

Macca u pasmepsl
MOJIEKYJI (ATOMOB).
KonnuecTtBo BemecTna.
[TocTostHuast ABoraapo
Temneparypa. Temiosoe
paBHoBecue. [lIkana
[lenwscus. Pemenue 3amau
WneanwHelii ras. ['azoBsie
3aKOHBI

bubnuoreka ITOK https://m.edsoo.ru/474e7c4a

bubnuoreka I{OK https://m.edsoo.ru/b0a4445f

bubnuoreka [{OK https://m.edsoo.ru/c44d02e2

bubmuoreka [{OK https://m.edsoo.ru/c5b72ab7

bubmuoreka [{OK https://m.edso0.ru/0070d493

bubnuoteka [{OK https://m.edsoo.ru/1deb2367

42

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

bubnuoteka [{OK https://m.edsoo.ru/8d12c328



https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328

43

AoGcomoTHas
TeMreparypa. 3aKkoH
JanpToHa

bubnuoreka [{OK https://m.edsoo.ru/14e02d1f

44

45

46

47

48

49

H3onporieccel B
HJICaILHOM Ta3e C
MOCTOSIHHBIM
KOJIMYECTBOM BEIISCTBA

I'paduueckoe
MPEJCTaBICHHUE
M30TPOIIECCOB:
n30TepMa, U30X0pa,
n3obapa

OcHOBHOE ypaBHEHHE
MKT. Pemenune 3amau

CBs13b a0COIIOTHOM
TeMIepaTypsl
TEPMOJIUHAMUYECKOMN
CUCTEMBI CO CpeHen
KUHETUYECKOHN DHEpPruen
MOCTYNAaTEIbHOTO
TEIJIOBOI'O IBMXKCHUS €€
YaCTHI]

O0600111eHE U
cUCTEMaTH3aInsI 3HaHUH
o teMe "OcHosst MKT"

KonTponbHas pabota mo
Teme "OcuoBsl MKT"

bubmuorexa [TOK https://m.edso0.ru/68878d51

bubmnorexa 1OK https://m.edso00.ru/1344327b

bubnuoreka [{OK https://m.edsoo.ru/c8094721

https://m.edsoo.ru/c38af875

bubnuoteka [{OK https://m.edsoo.ru/09d12fd8

bubmuoreka [{OK https://m.edsoo.ru/13adad59

50

Monenb ueaIpHOTO Ta3a

bubnuotexa [{OK https://m.edsoo.ru/29355001



https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/29355001

B TEPMOJMHAMUKE.
YcnoBus IpUMEHUMOCTH
9TOU MOJEIHN

o1

52

YpaBHenue Menpeneena-
Kianeiipona u
BBIPAKEHUE [
BHYTPEHHEHN SHEPrUuun

Beipaxenue ns
BHYTPEHHEH 3HEpruun
OJTHOAQTOMHOT'O
HACaIbHOTO rasa.
KBasucratuueckue u
HECTATUYECKUE MPOLIECCHI

bubmuoreka ITOK https://m.edsoo.ru/bal178d0

bu6mmoteka IIOK https://m.edsoo.ru/ac5cacl5

53

DnemeHTapHas paboTa B
TEPMOJIUHAMUKE.
Brruucnenue paboTs 1o
rpaduky mpoiiecca Ha
pV-auarpamme

bubmuoteka [IOK https://m.edsoo.ru/741d5738

54

Temonepenaya kak
Croco0 N3MEHEHUS
BHyTpeHHeH sHeprun T]]
cUCTEeMBI 0e3
COBepIICHUs paboThI

bubmuoreka [{OK https://m.edsoo.ru/3d734561

55

56

Konsekmus,
TETUIONPOBOIHOCTb,
W3JTy4YEeHHE

KonnuecTBO TEILIOTHI.
TemnoéMKoCTh Tena.

bubmuoteka [TOK https://m.edsoo.ru/157b54cd

bubmuoreka [TOK https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

VY nenvbHas U MOJIApHas
TCIUIOEMKOCTH BEIIIECTRA.
VaenpHas TemioTa
CropaHus TOTUTMBA

S7

58

59

60

61

62

PacuéT xommuectBa
TEIUIOTHI [IPU
TemIoneperaye

[Tonsarue 00 aquabaTHOM
nporuecce. [lepBblii 3aK0oH
TEPMOIUHAMUKH

KonunuecTBo TEmIOTH U
paboTa KaKk Mepbl
W3MEHEHUs BHYTPEHHEHN
sHepruu T/ cuctemsl

Bropoii 3akoH
TEPMOJUHAMUKY TSI
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
Heob6patumocts
MPUPOIHBIX MPOLIECCOB
[IpuHIMIIBI AEACTBUSA
TeroBbiX MamuH. KITJ]

MaxkcumanbHoe 3HaYeHHe
KITA. Huxn Kapno.
Pemenue 3agau

bubnuorexa I{OK https://m.edsoo.ru/ldb5ad4e

bubnuoreka [{OK https://m.edsoo.ru/d8098824

bubnuoreka [{OK https://m.edsoo.ru/b047alcd

bubnuoreka ITOK https://m.edsoo.ru/c6f4f464

bubmuoreka [{OK https://m.edsoo.ru/2e945513

bubnuoreka ITOK https://m.edsoo.ru/fe3857b9

63

OKOJIOTUYECKUE aACIIEKTHI
HUCIOJIb30BAHUA

bubnuoteka [{OK https://m.edsoo.ru/9867aaa7



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/9867aaa7

TEIUIOBBIX JIBUTATENICH.
TernnoBoe 3arps3HeHne
OKpY>Karollen cpeibl

64

O06001menue u
CHCTEMAaTH3aINsI 3HaHUHN
10 TEME
"TepMoarHAMHUKA.
TennoBbie MaIuHb"

bubnuoreka I{OK https://m.edsoo.ru/28d62b3f

65

66

67

68

Kontposbhas pabota mo
teMe "TepmoarHaMuKa.
TermtoBeie MaIuHbL"

[TapooGpa3zoBanue u
KOHJICHCAIIHSL.
Hcnapenue u kumeHue.
VaenpHas TemioTa
nmapoo0pa3oBaHus

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTtBenHnas
3aBUCHUMOCTD IIJIOTHOCTH
W JaBJIICHUS
HACBILIEHHOTO TIapa OT
TEeMITepaTyphl, UX
HE3aBUCUMOCTE OT
00BEMa HACHIILIEHHOI'O
napa. 3aBUCUMOCTb
TeMIepaTypbl KUTIEHUS
OT JaBJIEHUS B )KUIKOCTHU

Bnaxnocts Bo3ayXa.

bu6mmoteka 1IOK https://m.edsoo.ru/1b6e26¢5

bubnuoreka IIOK https://m.edsoo.ru/6f8e6777

bubnuoteka [{OK https://m.edsoo.ru/f5c17d02

bubnuoreka ITOK https://m.edsoo.ru/30ebbb79



https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79

AOcomoTHas 1
OTHOCHTEJIbHAS
BJIAXXHOCTh. Pemenue
3amaq

69

TBEpaoe Teno.
Kpucramnngeckue u
amopQHbIe Tena.
AHM30TpONUS CBOWCTB
KPHUCTAJIJIOB

bu6mmoteka 11OK https://m.edsoo.ru/20a88a03

70

IInaBnenue n
KpUCTAJUTU3AIIUA.
VaenpHas TemioTa
rtanerns. CyOmumanus

bu6mmoteka 1IOK https://m.edsoo.ru/6ee91e9f

71

Jlebopmarniu TBEPIOTO
Tena. Pactsokxenue u
cxarue. Casur. Monyinb
HOwura. Ilpenen ynpyrux
nedopmariuit

bubnuoteka [{OK https://m.edsoo.ru/dalaabl0

72

73

74

YpaBHEHHE TEIIOBOTO
Oananca. Pemenue 3amau

KonrtpomnbHas pabora no
TeMe "ArperaTHble
COCTOSIHUS BEILIECTBA.
da3oBbIe IEPEXOABI"

DnekTpu3anus Ten u eé
MPOSIBJICHUSI.
DNEeKTPUUYECKUIL 3apsi.
JIBa BU/Ia DIEKTPUIECKUX

bubnuoreka [{OK https://m.edsoo.ru/ab1521fb

bubmuoreka I{OK https://m.edsoo.ru/7dc2a739

bubmuoreka [{OK https://m.edsoo.ru/laff445f



https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/7dc2a739
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3apsanoB. [IpoBoHuKY,
JUDJIEKTPUKU U
IIOJIYIIPOBOIHUKHU

75

76

77

78

79

80

DJIeMEHTapHbIN
BJIEKTPUYECKUN 3apsil.
3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsiaa

BsaumogeiicTBue
3apssioB. ToueyHbie
3apsabl. 3akoH Kyiona.
Pemenne 3amaqa

DJIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
AICKTPUICCKUE 3aPsiJIbI

HanpsoxkéaaocTs
JIEKTPUYECKOTO TOJIA.
[Tpo6uslif 3apsa. Jlunuu
HaIpPsHKEHHOCTH
JIEKTPUYECKOTO T1OJIA.
OnnopoaHoe
JIEKTPUYECKOE T0JIe
IToTreHnmanbHOCTH
3JIIEKTPOCTATUYECKOTO
noiis1. PasHocTh
ITOTEHIIUAJIOB U
HaIpsDKEHNe

[ToreHmuanbHast SHEPrus
3apsijia B

bubnuoreka IIOK https://m.edsoo.ru/f49afd24

bubmuorexa 1{OK https://m.edso0o.ru/445b7746

bubnuoreka ITOK https://m.edsoo.ru/05c6bfal

bubmuoreka [{OK https://m.edsoo.ru/3dac6957

but6mmoreka [IOK https://m.edsoo.ru/80021447

bubnuoreka [TOK https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/05c6bfa1
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3IEKTPOCTATUUECKOM
noxae. Ilorenmman
3JEKTPOCTATUUECKOTO
IOJIS

81

CBs13p HaNPsSYKEHHOCTU
H0JIS1 U Pa3HOCTH
MTOTEHIIUAJIOB JUIs
JIEKTPOCTATUYECKOI O
OJIst

bu6mmoteka IIOK https://m.edsoo.ru/df7a6838

82

83

84

85

86

[IpuHnun cyneprno3unumn
3JIEKTPUYECKHUX ITOJEH.
Pewenne 3anau

ITone Toueunoro 3apsaa.
ITone paBHOMEpPHO
3apsKeHHOU cepbl
ITone paBHOMEpHO
3apsHKEHHOT0 10 00BEMY
mapa. [lone paBHOMEpHO
3apsKEHHOU
0ECKOHEYHOM! MIOCKOCTH

IIpoBonHMKY B
AIEKTPOCTATUUECKOM
noJie. Y ciaoBue
paBHOBECHS 3apsI0B

JIMDIIEKTPUKY U
IIOJIYIIPOBOJIHUKU B
JIEKTPOCTATUUECKOM
oJie

bu6mmoteka 1IOK https://m.edsoo.ru/Ocfeda6e

bubnuoreka [{OK https://m.edsoo.ru/b297b5c3

bubmuoreka [{OK https://m.edsoo.ru/f7a665ee

bubmuoreka [{OK https://m.edsoo.ru/32405eab

bubmuoreka I{OK https://m.edsoo.ru/060ebab5



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5

87

Konpaencarop.
DNEeKTPOEMKOCTh
KOHJIEHCATOopa.
DIIEKTPOEMKOCTh
IJIOCKOT'0 KOHAEHCAaTopa

bubnuorexa I{OK https://m.edsoo.ru/845b4f73

88

[TapamensHoe
COEIMHEHUE
KOHJIEHCAaTOpOB

bubnuoreka LIOK https://m.edsoo.ru/d11e8ce?

89

90

91

[TocnenoBarenbHOE
COCIMHCHUE
KOHJICHCATOPOB

DHeprus 3apsKEeHHOTO
KOHJIeHcaTopa. Pemienue
3aa4y

JIBr>KeHUE 3apsyKEHHOU
YaCTHUILbI B OJHOPOJHOM
JIEKTPUYECKOM II0JIE.
Pewenne 3anau

bubnuoreka [{OK https://m.edsoo.ru/1e992920

bubnuoreka IIOK https://m.edsoo.ru/73a34f18

bubmuoreka I{OK https://m.edsoo.ru/8341d6ac

92

O0600mmenue u
CUCTEMaTHU3alus 3HAaHUM
1o TemMe "DIEeKTPUUECKOoe
nosne"

bubmuoreka [{OK https://m.edsoo.ru/5752603f

93

KonTponbhas pabota no
Teme "DIEeKTpUIEeCKoe
nosie"

bubmuoteka [{OK https://m.edsoo.ru/cefe90e9

94

Cuia Toka. [TocTosTHHBIH
TOK. Y CJIOBUA
CYIIECTBOBAHHUS

bubmuoreka [{OK https://m.edsoo.ru/233311b5



https://m.edsoo.ru/845b4f73
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95

96

IIOCTOSHHOTI'O
QJICKTPHUYCCKOI'0 TOKa

Hctounukn ToKa.
Hanpsixenue u 3/1C
3axon OMa aJ1s1 yyacTka
enu. DIEKTPUIECKOe
COTPOTHUBJICHUE

bu6nmmoteka IIOK https://m.edsoo.ru/0839a115

bu6numoteka LIOK https://m.edsoo.ru/f14f251e

97

3aBUCHUMOCTH
COHpOTHBHeHHﬁ
OJIHOPOIHOTO
IIPOBOJIHHUKA OT €ro
JUIMHBI U IO 1
MOTIEPEYHOIO CCUCHHUS

bubnuoreka [{OK https://m.edsoo.ru/95fcdf51

98

VaenpHoE
CONIPOTUBJICHUE
BemiecTBa. Pemenue
3ajau

bubmuoreka I{OK https://m.edsoo.ru/437f8300

99

IlocnenmoBarensHOE,
napajuiebHOE,
CMEIIaHHOE COSIUHCHHE
MIPOBOJIHUKOB

bubnuoreka [{OK https://m.edsoo.ru/236f7e07

100

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LIETEN.
[IpaBuna Kupxroda.
Pemenue 3anau

bu6mmoteka 1IOK https://m.edsoo.ru/1794cf37

101

PaGora snexkrpuyeckoro
ToKa. 3akoH J[>oyms —
Jlenna. Pemenne 3amau

bubnuoteka [TOK https://m.edsoo.ru/a3605c5¢



https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
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102

Mo1mHoCTh
AIEKTPUUYECKOTO TOKA.
TennoBas MOIIHOCTB,
BbIJICIIIEMast Ha
pesucrope. Pemenue
3a71a4

bubnuorexa I{OK https://m.edsoo.ru/99750a6f

103

O/1C u BHyTpEeHHEE
COIIPOTHBIICHUE
HCTOYHMKA TOKA

bu6mmoteka IIOK https://m.edsoo.ru/72d453af

104

3axon Oma Jij1s IMOJIHOM
(3aMKHYTOM)
BJIEKTPUYECKOMN LIETIH.
Pemenne 3amaq

bu6mmoteka 1IOK https://m.edsoo.ru/221f40fb

105

106

MOoIIHOCTh UCTOUYHUKA
TOKa

KOpOTKOC 3aMbIKaHHUC

bubnuoreka [{OK https://m.edsoo.ru/a0ae51d8

bubnuoreka I{OK https://m.edsoo.ru/546f5632

107

Konpgencarop B uenu
IIOCTOSSHHOI'O TOKA.
Pemnrenue 3anau

bubnuoreka I{OK https://m.edsoo.ru/35368f3e

108

109

110

Pemenue 3anau nmo reme
"TlocTosTHHBIH
BJIEKTPUYECKUN TOK"

O06o06mieHue U
CHCTEMAaTH3allus 3HaHUH
o Teme "TlocToSHHBIH
AJIEKTPUYECKUAN TOK"

KonTponpHas pabota mo
TeMme "[locToAHHBIN

bubmuoreka [{OK https://m.edsoo.ru/a7340a29

bubnuoreka ITOK https://m.edsoo.ru/bfd7a050

bubmuoreka [{OK https://m.edsoo.ru/1885ddf1
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111

112

113

114

AIEKTPUUYECKUNA TOK"

DJIeKTpuyecKas
MIPOBOJAMMOCTH
Pa3IMYHbIX BELIECTB.
DNEeKTPUUYECKHUI TOK B
MeTaJulax.
CBepXIpoOBOIMMOCTh

DNEeKTPUYECKHI TOK B
pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes 1
ANEKTPOJIN3A
DIEeKTPUYECKHI TOK B
ra3zax. [limazma

DNeKTpUYecKuil TOK B
BakyyMme. BakyymHble
pubopsI

bubnuoreka ITOK https://m.edsoo.ru/da794295

bu6mmoteka IIOK https://m.edsoo.ru/4b423491

bubnuoreka I{OK https://m.edsoo.ru/92d92f76

bubmuoteka ITOK https://m.edsoo.ru/2E+160

115

DNEeKTPUUIECKHI TOK B
MOJTYTTPOBOTHUKAX..
[TomynpoBoIHUKOBBIE
npubopsI

bubnuoreka [{OK https://m.edsoo.ru/ab61c660

116

Pu3NYeCKUil IPAKTUKYM
o teme "N3mepenne

CHJIBI TOKA W HAIIPAKCHUS

B IICIIHM ITOCTOAHHOT'O
TOKa IIpHu MOMOIIn

AHAaJIOT'OBBIX U I_[I/I(l)pOBBIX

HU3MCPUTCIIbHBIX

bubmuoreka [{OK https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
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117

118

119

npubOpoB" UK
"3HaKOMCTBO C
udpoBoi TabopaTopueit
o ¢usuke. [Tpumepsr
M3MEPEHUsT PU3NIECKUX
BEJIMYMH MTPH TOMOIIN
KOMITBIOTEPHBIX
JaTYNKOB"

dusnueckuil NpaKTUKyM
o teme "U3yuenue
HEpaBHOMEPHOI'O
JBYKEHUS C LEIIBIO
OIIpEIeJICHUS
MIHOBEHHOH cKOpocTH"

Du3nuecKuil IPaKTUKYM
o teme "U3mepenue
YCKOpEHUS NpU
MPSMOJIMHETHOM
PaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU
IJIOCKOCTH" WU
"UccnenoBanue
3aBUCHUMOCTH IIYTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
IBIOKeHUN"
Pu3nYeCKUil IPAKTUKYM
o teme "U3mepenue
YCKOPEHUs! CBOOOIHOTO

bubmuoreka [{OK https://m.edsoo.ru/f6292f5f

bubnuoreka [{OK https://m.edsoo.ru/6960b6ef

bubmuoreka [{OK https://m.edsoo.ru/d1ea2402



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402

najgenus” win "U3yuenue
JBKEHUS TeNa,
OpOIIIEHHOTO
FOPU30HTAJIBHO"

120

121

122

Pu3NYECKU IPAKTUKYM
o teme "U3yuenue
JBUKEHUS TeJa 110
OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOAYJIIO
CKOpOCTBIO" WJIN
"UccneqoBanue
3aBUCUMOCTH IIEpHOJIa
oOpareHus KOHMIeCKOTro
MasiTHUKA OT €ro
napamerpoB"
Pu3nuecKuil NPaKTUKYM
o teme "U3mepenue
PaBHOJICHCTBYIOIIEH
CHUJIBI TIPH IBUKCHUHT
Opycka 1o HaKJIOHHOM
IJIOCKOCTH" WU
"[IpoBepka runoTe3sl 0
HE3aBHCUMOCTH BPEMEHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3aJIaHHOE PAcCTOSTHUE OT
ero mMaccor"

Du3nYECKUl IPAKTUKYM
1o reMe "HccnenoBanue

bubnuoreka IIOK https://m.edsoo.ru/bcf53514

bubnuoteka [{OK https://m.edsoo.ru/0b34db84

bubmuoreka [{OK https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/bcf53514
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https://m.edsoo.ru/b55b81a1

123

3aBUCHMOCTH CHII
YIpYrocTy,
BO3HUKAIOIIUX B
MPYXUHE U PE3UHOBOM
oOpasiie, OT uX
nedhopmaruu' uin
"N3yuyenue NBUKEHUS
CUCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
gepes NErkuit 010K"

Ou3nyeckuil NpakTUKyM
o teme "N3mepenue
HMITYJIbCA TeJIa M0
TOPMO3HOMY NIyTH" WK
"U3mepeHue Cuiibl TATH,
CKOPOCTH MOJIEITH
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nnu "CpaBHeHue
W3MEHEHUS UMITYJIbCa
Tea ¢ UMIYJIbCOM CUIIbI"
nin "UccienoBanue
COXpaHEHUS UMITYJIhCa
MIpU yIIPyTroM
B3aUMOJICVCTBUM" WIIH
"U3mepenue
KUHETUYECKON SHEpTUu
TeJa 0 TOPMO3HOMY

"

yTH

bubnuoreka ITOK https://m.edsoo.ru/856fb28e



https://m.edsoo.ru/856fb28e

124

PuU3NYECKU IPAKTUKYM
o teme "U3mepenue
YAEIbHOU
TEIUIOEMKOCTH" HITH
"UccneqoBanue
MpoIiecca OCThIBAHUS
BelrecTna" Win
"UccnenoBanue
agunabatHoro mporecca'
win "U3ydenune
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TEeMIIEpPaTyphl KUTICHUS
JKUIKocTen"

bubmnorexa I1{OK https://m.edsoo.ru/2f2faa61

125

PuU3NYECKUN IPAKTUKYM
o reMe "M3yuenue
3aKOHOMEPHOCTEN
WCIapeHus Kuakocren"
nunu "M3mepenue
YI€IbHON TEIIOTHI
TIABJICHHS ThIa" WITH
"N3y4yeHue cBOMCTB
HACBIIICHHBIX TapOB"
nm "M3mepenue
a0COJIOTHON BIIaXXHOCTH
BO3/lyXa U OLIEHKA MacChl
MapoB B OMEIIEHUH".
N3mepenue

bubnuoteka [{OK https://m.edsoo.ru/6b1a23b5



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

KodunreHTa
MTOBEPXHOCTHOTO
HaTAXKCHUA

126

Du3nYeCKuil MPaKTUKYM
o teme "HaGmronenue
MIpEBpaIICHUS YHEPTUU
3apsHKEHHOTO
KOHJIEHCATOpPa B SHEPTHUIO
M3IIy4eHHs cBeroanoa”
nmu "N3yuenue
MPOTEKAHUS TOKA B IICTIH,
cojieprKailei
KOHJIeHcaTop" uin
"Pacnipenenenue
Pa3HOCTHU MOTEHITUAIOB
(HampsiKeHUs ) IPU
MOCJIe/I0BATEIbHOM
COEIMHEHUH
KOHJIEHCATOpOB"

bubnuoreka [{OK https://m.edsoo.ru/ec424377

127

PuU3HYECKUN IPAKTUKYM
o TeMe "HccnenoBanue
CMEILIAHHOTO COEANHEHHUS
pe3nucTopoB" MU
"N3mepenue yaenpHOoro
COIIPOTUBIICHUS
MIPOBOIHUKOB" WJIH
"UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
OT HaNPsDKEHUs A5

bubmuoreka [{OK https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

128

129

130

131

132

JIaMIbl HaKaJIMBaHus"

Ou3nYeCKUi MPaKTUKYM
o teme "HaOironenue
AJIEKTpOan3a" WIn
"U3mepenue 3apsiga
OJIHOBAJIEHTHOIr0 HoHa"
niu "Hccnenosanue
3aBUCUMOCTH
COINPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMIeparypsl" Uiu
"CHsiTUE BOJIBT-
aMIIEpHOU
XapaKTepUCTUKU anoaa”

PesepBHbIii yPOK.
O06o06meHue u
CHCTEMAaTHU3allNs 3HAHHUI
o teme "Kunemaruka"

PesepBHbIii yPOK.
O60061eHue u
CUCTEMaTHU3alus 3HAHUM
o teme "Jlunamuka"

PesepBHBIit ypoOK.
O06o06mieHue U
CHCTEMAaTH3allNs 3HAHHUI
o Teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECK
oii reopun"

PesepBHbIii ypOK.

bu6mmoteka IIOK https://m.edsoo.ru/64b6e901

bubmuoreka [{OK https://m.edsoo.ru/ed017d93

bubmuoreka [{OK https://m.edsoo.ru/3149956b

bubmuoreka [{OK https://m.edsoo.ru/de148976

bubmuoreka I{OK https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/de148976
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O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUHN
110 TEME
"TepmouHaMUKa.
TennoBrie MaTUHEL"

133

PesepBHbIii ypOK.
O06o0061IeHNE U
CHCTEeMaTH3alus 3HaHUI
1o Teme "ArperaTHble
COCTOSIHUS BEIECTBA.
®da3oBble epexo b

bu6mmoteka 11OK https://m.edsoo.ru/59ca5c91

134

PesepBHBIii ypOK.
Oo6o06menne u
CUCTEMaTHU3alus 3HAaHUU
1o TemMe "DIEeKTPUUECKOe
none"

bubnuoreka [{OK https://m.edsoo.ru/f2381c0c

135

PesepBHbIii ypOK.
O06o0menue n
CUCTEMAaTU3alMsl 3HAHUH
o reMe "[locTosHHbIN
ANEKTPUYECKUH TOK"

bubnuoreka ITOK https://m.edsoo.ru/3cae6dal

136

PesepBHBIil ypoOK.
O06o0menue n
CHUCTEMAaTH3alMsl 3HAaHUU
o reme "Toku B
pa3Iu4YHbIX cpenax”

bubmuoreka [{OK https://m.edsoo.ru/cc7681d4

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136

13



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIie
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue A bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
B3aumoneiicTBrue MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LHOK
POBOA ' https://m.eds00.ru/487a8593
MarnautHoe nosie. ['unoresa Ammnepa
BekTop MarHuTHOM MHIYKIIUH.
2 IT I/IHIII)I/IH cyre n031/1u1/n?1fK MarHUTHBIX 1 bubmorexa LHOK
P . yHep . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarauTHo€e noJie MPOBOIHUKA C 1 bubnnoreka [JOK
TokoM. OnbIT Dpcreaa https://m.eds00.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubnuoreka [IOK
MoAyJib. Pemenune 3anay https://m.edsoo.ru/26d9c5ba
5 [Ipumenenue 3akoHa AMrepa. 1 bubnnorexka [JOK
DIeKTpOU3MEpUTEIbHbBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
6 MoyJib. JIBH>KEHUE 3apsKEeHHON 1 bubnuoreka [IOK
YaCTHUIIbI B OJTHOPOJHOM MarHUTHOM https://m.edsoo.ru/c97afaal
nose. Pemenne 3amau
7 Pabora cunel Jlopenua. Pemenne 1 bubnuoreka [IOK
3aaad https://m.edsoo.ru/d518be4b
MarauTHoe 1oJje B BeIECTBE.
8 deppomMarHeTuku, napa- u 1 bubmorexa HOK
PP > 11ap https://m.edso00.ru/30ff9608
JTUaMarHeTUKH
9 OCHOBHBIC CBOICTBa 1 bu6mmoreka [IOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/30ff9608

dbeppomarneTnkoB. [Ipumenenue
dbeppoMarHeTUKOB

Pentenue 3anau mo teMe "MarautHoe

https://m.edsoo.ru/0b58190a

bu6mmoreka [IOK

10 mojie" https://m.edso0.ru/5b55¢307
SIBneHne ANEKTPOMArHUTHOM
11 HH nn. IToTok BekTOpa bubmorexa [IOK
YR N p https://m.edsoo.ru/b3efa0cl
MarHUTHON UHIIYKIIUU
bu6mmoreka [IOK
12 IAC unnyKumH https://m.eds00.ru/48150bd8
13 3aK0H JIEKTPOMArHUTHON UHIYKIIHH bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
14 Buxpesoe anexrpuueckoe nose. Toku bubnuoreka [IOK
Dyko https://m.edsoo.ru/15abe140
15 OJ1C uHAYKIMY B ABUKYIIUXCS bubnuoreka [JOK
MpOBOJHUKAX. Pemenne 3anau https://m.edsoo.ru/0235cc02
bu6mmorexa [IOK
16 IT JI
paBiio Jienta https://m.edsoo.ru/bbc22726
NunyktuBHOCTH. Karymika
17 HH HYKTI/IBHOCTI/I B el'i/I/I MMOCTOSHHOTO bubmorexa [JOK
YK H https://m.edsoo.ru/621eae9d
TOKa
18 SBnenune camonnaykiuu. IJ1C bu6mmorexa [IOK
CaMOUHIYKIIUU https://m.edsoo.ru/7ee60ca8
DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
19 TOKOM. DJIEKTPOMAarHUTHOE I10JIE bubmorexa [JOK
’ P ' https://m.edsoo.ru/b3cOad1l
Pemenue 3agau
20 O06o0011eHnEe U cUCTeMaTH3aIHs bubmmoreka [IOK
3HaHMUU 110 TeMe "DIIeKTpoInHaMuKa" https://m.eds00.ru/76484025
21 KoHnTtponbHas pabota 1mo teme bubnuorexa [JOK
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"OnexkTpoauHaMuka"

Konebarensraasg cucrema. CBOOOIHBIE

https://m.edsoo.ru/8ae09b98

22 KoJiebanus. 'apmMoHnyeckue Bubmaorexa ITOK
-Lap https://m.edsoo.ru/7c1db385
KoJIeOaHus
23 KunemaTnueckoe u TMHAMHUYECKOE bubmuoreka [JOK
OIMCaHue Koje0aTeIbHbIX ABIKEHUN https://m.edso0o.ru/87ce9498
DHepreTudeckoe onurcanue. BeBo
JUHAMHAYECKOr0 OITUCAHUS
24 TapMOHHUYECKUX KOJIeOaHUN U3 UX bubnmorexa LHOK
P https://m.edso0.ru/e3c99692
SHEPIreTHYECKOr0 M KHHEMATHYECKOTO
OITHCAHUS
bu6mmoreka [IOK
25 A a a3za KoJieOaHni
MILTATYAa 1 ha3a KoseOanuii https://m.edsoo.ru/7a0c439a
[Tepuona u yacTora KoseOaHUH.
[Tepuoa manbx cBOOOAHBIX
26 Ko1e0aHnil MaTEMaTHYECKOTO bubmorexa [TOK
https://m.edso0.ru/e0399319
MasiTHUKa. [leproa cBOOOIHBIX
KoJie0aHu MPY>KUHHOTO MasiTHUKA
97 3aryxaroiye KojaeOaHusl. bubnuoreka [JOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e¢93d09
bubmuorexa [JOK
28 ABTokoneOanus. Pemenne 3aqau
a https://m.edsoo.ru/6add2644
O00011eHNEe U CUCTEMATU3ALIS
29 3HaHUH 110 TeMe "MexaHndecKue bubnmorexa [IOK
. https://m.edsoo.ru/eb84182f
KOJIeOaHUs
30 DNEeKTPOMAarHUTHBIE KOJICOaHMUS. bubnmnoreka [JOK
KoneGaTenbHbIil KOHTYp https://m.edsoo.ru/d4adabde
31 ®opmyna Tomcona. Cs3b bubnmoreka [JOK
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aMILUTUTY/IBI 3apsiia KOHJEHCaTopa ¢
aMHHHTYI[Oﬁ CHJIBI TOKA B
K0JIe0aTeIbHOM KOHTYpE

https://m.edso0.ru/093f9afl

3aKoH COXpPAaHCHUSA DHCPIUU B

bu6mmoreka [IOK

32
UIeaTbHOM K0JIe0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue 31eKTPOMarHuTHLIE
33 KOH}e,)éaHI/I;IjI Brmn >1<p €HHbBIE bubmorexa LHOK
' YA https://m.eds00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS
[Iepemennslit TOK. Pe3ucrop u
34 KOHJIEHCATOP B I[ENU IEPEMEHHOIO bubmmorexa [TOK
A pEI P https://m.eds00.ru/84836152
TOKa
Karymka MHIYKTUBHOCTH B LIETIN bubnuoreka [IOK
35
MIEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
36 3akoH OMa [J1s 5eKTPUYECKON Lenu bubnunoreka [JOK
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOI0 TOKA.
37 AMIIATYIHOE M JEHCTBYIOIIEE bubmorexa HOK
YA A yrom https://m.edsoo.ru/lcac6c4c
3HAUEHUE CUJIBI TOKA U HAMIPSHKCHUSI
38 Pe3onaHc B 25IeKTpUUECKOMN LIETIH. bu6mmoreka [IOK
Pemenne 3amau https://m.edsoo.ru/087506df
Wneansublif TpanchopmaTop.
[Tpon3BoaCTBO, Mepeava u bubmuoreka [JOK
39 -
MOTpeOIECHUE IIEKTPHUECKOM https://m.edso00.ru/f97418ae
sHepruu. Pemenue 3agau
O0001IeHNE U CHCTEMATH3AIINS
40 3HAHUU 10 TeMe "DIEKTPOMArHUTHEIE bubnnorexa [IOK
p https://m.edso0.ru/401024a9
koneOanus"
41 MexaHu4ecKue BOJIHBI. bubmuoreka [JOK



https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
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XapakTepUCTUKA MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f

42 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa [JOK
https://m.edso00.ru/d9ae1000
bu6mmoreka [IOK

4 . X

3 3BYK. XapakTepUCTHKH 3BYKa https://m.eds00.ru/138b6f09
HNudpasByk u yaprpasByk. [llymosoe
44 3ar(b$II)3He}}IIII/I<€ o}llc paIO yeﬁ c ye bl bubmmorexa [TOK
P PYAIOMIEH CPEAERL. https://m.edso00.ru/7380038f
Pemenue 3agau
45 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnunoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
46 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
47 IIprumeHeHne 3J1eKTPOMarHuTHBIX bubmmorexa [JOK
P p https://m.edso00.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
48 TeJIeBUIeHNA. Pagnonokamus. bu6nmoreka [JOK
DNeKTpOMarHUTHOE 3arps3HeHNe https://m.eds00.ru/9f96f1f8
OKPYKaIOIE Cpebl
49 KonrtponbHas pabora no reme bubnuoreka [IOK
"KonebGanus 1 BOTHBI" https://m.edso0.ru/4f7985a0
50 CgerT. 3aKOH NMPSMOIMHEHHOTO bubmuorexa [JOK
pacnpocTpaHEeHHs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4 Ha IpUMEHEHUE
51 3aKOHA MPSIMOJIMHEHHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBeTa
59 Ortpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK

Coepuueckoe 3epKao

https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHUTEIBbHBIN MOKa3aTelIb

53 npenomiienus. IlonHoe BHyTpeHHEE buGnnorexa LIOK
p ) . yp https://m.edsoo.ru/bc2e55cd
oTtpaxkenue. [IpenenbHpIil yrom
MTOJTHOT'O BHYTPEHHETO OTPaKEHUS
Pemenue 3agau Ha npuMeHEHUE
54 3aKOHOB OTPaKEHUS U IIPEIIOMIIEHUS buGnnorexa LIOK
p p https://m.edso0.ru/49d830a9
CcBeTa
Xop nydeit B mpusMme. ucnepeust
55 cBeta. CII0KHBIA cocTaB OeI0ro bubnmorexa [IOK
' https://m.edsoo.ru/d8elc3be
cBera. L{Ber
56 JInnssl. POKyCHOE PacCTOSIHUE U bubnnorexa [JOK
onTHYecKas Cuiia JIMH3EI https://m.edso00.ru/60441359
57 [TocTpoenue n3o0pakeHni B IMH3aX U bubnnorexka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
58 A300paXkeHUH, TOJIYYAEMBIX C bubmmorexa [IOK
p ’ yi https://m.edso00.ru/5a868f09
IIOMOIIIBIO JTUH3
59 I'ma3 xak onTuyeckas cucreMa bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agad. IIpenensl
60 I I/IMeHI/IMOf:TI/I re(I)JMﬂm NYECKOU bubmnorexa [IOK
p p https://m.edsoo.ru/cd174al10
OITUKHA
61 CKOpoCTh CBETA U METOBI €€ bubnmoreka [JOK
U3MEpEHUs https://m.edsoo0.ru/f32aab06
62 Hucnepcus ceera. atepdepenius bubmuorexa [JOK
cBeTa https://m.edsoo.ru/lel6ccbe
63 KorepeHTHBIC HCTOYHHUKH. Y CIIOBHSI bubnuorexa [JOK



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
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HaOJI0IeHUST MAKCUMYMOB U
MUHHUMYMOB. Pemenue 3anay

https://m.edsoo.ru/c6416d48

64 [Ipumenenne uaTephepeHIn bubmmorexa LIOK
https://m.edso0.ru/668edbc8
bu6mmoreka [IOK

o Jlugpartis ceera https://m.edsoo.ru/12ed04b5

66 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK

HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubmuoreka [JOK

o7 Penterme saat https://m.edsoo.ru/d58c411a

68 [TonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK

ITonapuszanus ceera. Pemenue 3anau https://m.edsoo.ru/e9890fe9

69 CBeTOoBBIE ABJICHUS B IPUPOJE bubmorexa HOK
https://m.eds00.ru/0b36363d

70 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmorexa [IOK

3HaHu# no Teme "OnTtuka" https://m.edsoo.ru/8a14748b
71 KonTponbHas padbora no teme bubnnorexka [JOK
«OnTuka» https://m.edso00.ru/82315dd4
I'paHUIIB MPUMEHIUMOCTH

79 KJIACCHYECKON MEXaHUKHU. 3aKOHEI bu6nmoreka [JOK
AJIEKTPOIMHAMUKY U TTPUHLIMIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTENIbHOCTH

73 [TocTynarsl cnennanbHOU TeOpUN bubnuoreka [IOK
OTHOCUTEIIBHOCTHU https://m.eds00.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOU

74 unTepBail. [IpeobpazoBanus Jlopenua. bubnnorexka [JOK

Ycaopue MIPUYNHHOCTH.

OTHOCHUTEILHOCTh OIHOBPEMCHHOCTH.

https://m.edsoo.ru/d83742bb
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33.MCI[JI€HI/I€ BPEMCHHU U COKpAIICHUC
JJIMHBI

DHEPrus U UMITYJIbC PEIATUBUCTCKON

bu6mmoreka [IOK

75
YJACTULILI https://m.edsoo.ru/853a64fc
CBs13bp Macchl ¢ 3HEPTUEN U
76 AMIIYIbCOM PEJIITUBUCTCKOM buGnnorexa LIOK
Y p https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPTHUS ITOKOS
77 PaBHOBeCcHOE TEIUIOBOE U3IIYUEHUE bubnmorexa LOK
yd https://m.edsoo.ru/f54035a5
78 TI'unotesa M. [litanka o kBaHTax. bu6mmorexa [IOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6mmorexa [IOK
v
9 Jueprus u uMIyILe Gotona https://m.edsoo.ru/7fb307ec
80 ®oroaddext. OnbiTe A. T bubnuoreka [IOK
CroneroBa. 3akonbl hoTodPdexra https://m.eds00.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151
81 doroaddekra. "Kpacnas rpanuna” bubmmorexa LIOK
- BP panii https://m.edsoo.ru/01ef4556
dboTtordpdexra
82 Hasnenue cera. OnwiThl [1. H. bu6mmoreka [IOK
JleGenena https://m.edso0.ru/64b4f966
N bubmuorexa [JOK
83 BonHoBEIE CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bomasl ne bpoing. /tnHa BOJIHEI 1€
84 b oﬁns{i aI;Me bl §6J'IaCTI/I ! bubmmorexa [TOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH JBUKYIICHCS YaCTHIIBI
85 KopnyckynapHo-BOJIHOBOH Ayalli3M bubmmorexa [TOK
PHyCKYIAp y https://m.edsoo.ru/8ccab62a
86 Pemenue rpadgudeckux 3a1aq u bubnuorexa [JOK
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pacu€THBIX 3a4a4.

KonTponbhas pabota no remam:

https://m.edsoo.ru/e70195bd

bu6mmoreka [IOK

87 "O CTO", "K -
CHOBHv ’ "()pHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIM3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOCHUS
88 aroMa. [ImanerapHas Mozens aroma bubmorexa [IOK
' P a https://m.eds00.ru/312b750a
Pezepdopna
bu6mmoreka [IOK
89 Hocryxarer bopa https://m.edsoo.ru/404dfa9a
90 Buns ciektpoB. CriekTp ypoBHE# bubnuorexa [JOK
SHEpPryuu aToMa BoJ0poja https://m.edsoo.ru/cf74blla
bu6mmorexa [IOK
1
9 Hasep https://m.edsoo.ru/2288a0c4
92 3apsii 1 MaccoBOE YHCIIO Spa. bubnmnorexa [JOK
M3oTonbl. PannoakTUBHOCTE https://m.edsoo.ru/34ada5de
3aKoH paJInOaKTUBHOTO pacraja.
CBoOMCTBa HOHU3HU ero
93 A3JIYYEHUS BJ‘II/IHPI:I/}IIGI:O n bubmorexa LOK
ya ’ https://m.edsoo.ru/aab98bef
pPaIuoOaKTUBHOCTU Ha KUBHIE
opranusmsl. Jlozumerpus
DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepusie cunbl. JledekT Macchl sapa.
SnepHEIe peakuu. SAnepHrIe
94 éIaIfTo BIpH :6J'IeMbiI i aBJIIEMOTO bubmiorexa LOK
P PBL. 1IP yrp https://m.edsoo.ru/ff1758d0
TEPMOSIICPHOTO CUHTE3a.
DKOJIOTHYECKUE aCTIEKThl Pa3BUTHS
AIEPHOMN DHEPrEeTUKH
95 MeTonbl perucTpanuu u bubnuotexa [JOK
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MCCJIEI0BAHMS DJIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
bapuonbl, ME30HBI U JIEITOHBI.
[Ipencranenue o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAENb
aJIpOHOB

https://m.edsoo.ru/lac08a5b

DTanel PasBUTHUA aCTPOHOMUU.

bu6mmoreka [IOK

96
3HavYeHHEe aCTPOHOMHUH https://m.edsoo.ru/ad73e145
[TprMEHHMOCTh 3aKOHOB (PM3UKHU IS
97 00BSICHEHUS TPUPOIbI KOCMUYECKHUX bubnunoreka [JOK
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HUCCIeN0BaHuN
CoBpeMEHHBIC ONTHYCCKUE
98 TEJIECKOIIBI, PAAUOTEIIECKOIIBI Bubmorexa ITOK
- pan ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMHUS
Bun 38é3nHoro He6a. Co3Be3aus,
99 SIPKUE 3BE3/bL, INIAHETHI, UX BUIUMOE bubmmorera [TOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHUE
Comnreynas cucrema. CoJHIe.
100 ConHeuHas akTUBHOCTE. MCTOUHUK bubmorexa LHOK
o https://m.edso00.ru/22748eb4
sHepruu ConHIa U 3BE3]T
3BE31IBI, NX OCHOBHEIE
101 xapakTepucTuku. [lnarpamma bubmorexa LHOK
., Pakrep o Snarp \ https://m.eds00.ru/42169944
CIIEKTPAIILHBIN KJIAaCC — CBETUMOCTD
102 3Be3/1BI TJIaBHOM IOCJIEN0BATEILHOCTH bubnnorexa [IOK
2 https://m.edsoo.ru/b3cb766¢
103 BuyTpennee ctpoeHue 3BE31. bubnuorexa [IOK

CoBpeMeHHbIe MPECTABICHUS O

https://m.edsoo0.ru/d09da494



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

104

105

MPOUCXOKICHUH U 3BOoMK ColHIa
U 3BE311. DTanbl KU3HU 3BE3

Muineunsiit [1yte — Hama ["aakTuka.
Tunbl ranaktuk. YEpHbIE BIPHI B
sJipax rajJjakTUK

Bcenennas. Paciiupenue BeeneHHOM.

3akon Xab6mna. Teopus bonbiioro
B3pbIBa. PeTMKTOBOE M3ITyYeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

bubmuoreka [JOK
https://m.edsoo.ru/3dbdf0d2

106

107

108

109

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"NccneqoBaHue CBOWCTB
(dbeppoMarHeTuKoB" UiIu
"UccneqoBanue neiCTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OmnpeseneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue sSBIEHU
3JIEKTPOMArHUTHON MHIYKIIMU'" WIIH
"Onpenenenrie MHAYKIIMA BUXPEBOTO
MarHuTHOTO Mos"

DuU3nyeCcKui MPAKTUKYM 110 TEME

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

bu6nmoreka [JOK
https://m.edsoo.ru/fcae91e9

https://m.edso0.ru/c36658da

bu6mmoreka [JOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/7cd10a0a
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"HccnenoBaHue sBJICHUS
camounaykiun" win "COopka Moenu
JIEKTPOMAarHUTHOTO reHepaTopa"

110

111

112

113

114

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepenue nmepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U TIPYKUHHOTO
MasITHUKOB'"

Ou3nyecKkuil MPakTUKYM IO TEME
"IIpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

®dusnyeckuii MPaKTUKYM 110 TeMe
"HccnenoBanue NepeMEeHHOTO TOKA
Yepes3 MOCIIeA0BaTEIbHO COSANHEHHBIC
KOHJICHCATOp, KaTylIKy ¥ pe3ucTop”
wi "Hccnenosanue paboTsl
HCTOYHHKOB CBE€TAa B IICIIN
MEPEMEHHOT0 TOKa"

Du3nUeCKUu IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns
IIpEeOMJIEHUS CTeKIa" Win
"TTonnyueHnne n300pakxeHus B CUCTEME
13 TUIOCKOTO 3€pKajia U JIMH3bI"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

bu6mmoreka [IOK
https://m.edsoo.ru/5d159d35

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

bubmuorexa [JOK
https://m.edsoo.ru/89dc2d90

bu6nmoreka [JOK
https://m.edsoo.ru/42569eal

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

Pu3n4eCKui IPAKTUKYM 110 TEME
"Habmonenue nudpakmmu,

bubmuoreka [JOK

115
uHTEp(EPEHITNH U TTOJIIPU3AIUU https://m.edsoo.ru/8b7ac737
ceera"
Pu3N4eCKuil IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
116 EISITUBUCTCKUX YacTull (110 Eubmorexa ITOK
P https://m.eds00.ru/63756c47
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"
O06o001IeHre U CHCTeMAaTH3 AN
3HaHuil. Posb pu3uKku u acTpoHOMHH
. . bubnuorexa [JOK
117 B DKOHOMHYECKOH, TEXHOJIOTNICCKOM,
. 8 https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIEATEeTLHOCTH YeJIOBEKa
O00011eHNEe U CUCTEMATU3ALIS
118 3HaHu#. Posib u MecTo Gu3NKU U bubnmnorexa [JOK
aCTPOHOMHUH B COBPEMEHHON HAy4YHOU https://m.edsoo.ru/18f19f7c
KapTHUHE MHpa
119 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [JOK
3HaHui o teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
120 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
121 O00011eHNEe U CUCTEMATU3ALIS bu6mmorexa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o0mIeHre U cucTeMaTr3aIus
123 3HAHUHU 10 TeMe "3aKOHBI COXPaHEHHS bubmotexa [JOK
" P https://m.edso00.ru/32a4d1a0
B MEXaHUKE
124 O06o01IeHre U cucTeMaTr3aIus bubmuorexa [JOK



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
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https://m.edsoo.ru/32a4d1a0

3gauui 110 TeMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKOU TeOpUH'

O000111eHrE U CUCTEMATU3 AL

https://m.edsoo.ru/ed440ca8

bu6mmoreka [IOK

125 3HaHui 1o teme "TepmoauHaMuKa.
PMOA https://m.edsoo.ru/c63f7c10
Termnossie Manab"
O000111eHrE U CUCTEMATU3 AL
126 3HaHUM 10 TeMe "ArperaTHble bubnuorexa [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O000I11IeHNE U CUCTEMATU3AIUS
127 3HAHUU 110 TEME "DIEKTPUUECKOE bubmaorexa LIOK
! P https://m.eds00.ru/3bf0defo
[oJie
O00011IEHNE U CUCTEMATHU3AIUS
128 3gaHui 110 Teme "I1oCTOsTHHBII Brommozexa [IOK
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUN TOK
O00011eHNEe U CUCTEMATU3ALIS
129 3gaHui 110 TeMe "TOoKM B pa3InyHBIX Bubmorexa ITOK
" P https://m.eds00.ru/3d40077a
cpenax
130 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaHUU 110 TeMe "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
131 CI/ICTIe)MaTmZp WS 3HAHUH 10 TEME bubmorexa LIOK
" B " https://m.eds00.ru/053e2248
DNEeKTpOMAarHUTHAST UHTYKIIHSI
PesepBurrii ypok. O000111€HIE U
132 CI/ICTIe)MaTmZEHsI 3HAHUH 110 TEME bubmmorexa LIOK
https://m.edsoo.ru/d6310bfd
"Mexanndeckue xonebanus"
133 Peseprubriit ypok. O6001eHuE 1 bu6mmoreka [JOK

cUCTEMaTu3anusa 3HAHWH 10 TEME

https://m.edsoo.ru/5e2bb83d



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
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"DNeKTpOMAarHUTHBIE KOJIeOaHus "

PesepBHbIil ypok. O0001ICHHE 1

CHCTEeMaTU3alMsl 3HaHUH 110 TeMe bubmuorexa [JOK
134 1
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBublil ypok. O0001IEHNE U
135 CI/ICTIe)MaTI/BZp Hst 3HaHPII>I'IH 110 TEME 1 bubmorexa LOK
" " B https://m.edso0o.ru/52ad1603
Onruka
PesepBueiil ypok. O0001mEHE U
P P iH bubnuorexa [JOK
136 cUCTEMATH3AalHA 3HAHUH 110 TEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsl CTO"
OBLIEE KOJIMYECTBO YACOB I10 136 11

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Mosxkumes I'. SI. ®usnka. 11 kmacc: yueb. nis o0mieoOpa3oBaTenbHbBIX
opranuzanuii: 6a3oBslii u yrinyoiu. yposuu /I'. 1.Msxumes, b. b. byxosues,
B.M. Yapyrun; nox pen. H. A. IlapdenrbeBoit.- 9-e uza. — M.
[Ipocsemenune, 2021 — (Knaccuueckuii Kypc).

e Misxkumes I'. . ®uzuka. 10 knacc: yueO. 11 0011e00pa3oBaTeIbHBIX
opraHu3auuii: 6a30Bbli U yriyon. ypoau /I'. SI.Mskumes, b. b. byxoBiies,
B.M. Yapyrun; nox pen. H. A. [TapdentbeBoii.- 9-e uza. — M.:
[Ipocsemenue, 2021 — (Knaccuueckuit kypc).

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

®usuka. Paboune nporpammel. [IpenmerHas nuHust y4eOHUKOB CEpUM
«Knaccuueckuit kypce».10—11 kmaccsr : yueb. mocodue i 001eoopa3onar.
opranuzanmii / A. B. lllaranuna.- M. : TIpocsemienue, 2017

* Mosxumes I'. 5. ®usnka. 11 kmacc: yue6. nms o0meodpa3oBaTenbHbIX
opraHu3zaimii: 6a30Bbii U yriayoi. ypoau /I'. SI.Msxkumies, b. b. byxosries,
B.M. Yapyrun; o pen. H. A. [TapdentneBoii.- 9-e uza. — M.: [Ipocsernienue,
2021 — (Kimaccuueckuii Kypc).

* IlapdentbeBa H.A. CoopHuk 3aaau o ¢pusuke.10-11 kinaccel: yueGHoe
nocobue aiis ob1eoOpazoBaTebHbIX opranuzamuii / H.A. [Tapdentrsena. - 8-
u3a. - M.: [Ipocsemienue, 2018

* Caypos HO.A. Iloypounsie pazpadotku. 10 kiacc.

* Mapon A.E., Mapon E.A. OnopHbie KOHCHEKTHI U TUdPepeHIIpOBaHHbIE
3a/1auu

» 3ab6otun B.A., Komuccapos B.H. Koutpons 3Hanmii, ymeHnii 1 HaBbHIKOB

y4amnmxcs



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

* info@infourok.ru

» https://phys-ege.sdamgia.ru/

« http://kvant.mccme.ru/

¢ http://school-collection.edu.ru
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