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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yu€tom (enepaibHON padouelt nporpamMmbl Bociutanusi u Konnenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
COJIEp’KaHME, YCTAHABIMBAET PEKOMEHAYEMYIO IMMOCIEI0BATEIBHOCTh U3YUYEHUS
TEM U pa3/lelioB y4yeOHOTO TMpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4YeOHOro MpoIecca, BO3PACTHBIX
ocobenHocTeil odyvatonuxcs. [Iporpamma no ¢usuke Aaét mpencTaBlieHUe O
HEesiX, COoAepKaHuU, OOIIel cTpaTeruu OOydYeHHUs, BOCIHMTAHUS U PA3BUTUA
oOyuJaronuxcsi cpeacrBamMu ydeOHoro mpenMera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca Gusznku yriiy0JI€HHOTO YPOBHS MO3BOJISIET PeaIn30BaTh
3aaun MpoeCcCUOHANTBHOM OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsi B OpraHu3anusix MNpopecCUOHATBHOrO 00pa3oBaHMs IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIICIIUATBLHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensoTcs IUIAaHUPYEMbIE Pe3yJbTaThl
OCBOCHMSI Kypca (U3MKM Ha ypOBHE CpeIHero ooOimero oOpa30BaHUS:
JUYHOCTHBIE, METalpeIMETHbIE, NpeIMETHbIe (Ha YIIIyOJIEHHOM YPOBHE).
HaydHo-Meromonornyeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIIuXcCs,
OCBOMBIIIMX MPOrpaMMmy IO (PU3MUKE HA YPOBHE CPEAHETO OOIIero oopa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO0.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uMke HMMEET MNPUMEPHBIM XapakTep M MOXKET ObITh
UCIIOJIb30BaHA YUUTEISIMU (DU3HUKH IS COCTABIICHUSI CBOMX pabOUMX MPOTPaMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTENCH
U TPEAOCTABISET BO3MOXKHOCTH Ui PEATU3ALMU PA3TUYHBIX METOJUYECKHUX
MOJIXOJIOB K TPENojaBaHui0 (HU3UKU Ha YTIIYOJIEHHOM YPOBHE TNPHU YCIOBUU
coxpaHeHus1 00s13aTeIHHOM YaCTH CoIepKaHuUs Kypca.

®du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KadyecTBe ydeOHOTO MpeaMeTa B IIKOJEe, BHOCUT CYIICCTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lIkonpHBIT Kypc OQU3NKH —
CHUCTEMOOOPA3yIONUi 11 €CTeCTBEHHO-HAYYHBIX YyUEOHBIX TMPEIMETOB,
MOCKOJIbKY (PU3WYECKHUe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHrne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHWKM OIMPEIeTHiIio
XapakTep ©W OypHOE pa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIy4Y€HUsI HOBBIX MAaTE€pPUAJIOB C
3alaHHBIMU  CBOMCTBaMu. I3ydeHue (u3MKu BHOCHT OCHOBHOW BKJIAJ B
dbopMHUpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa O0O0yd4aromerocsi, B



dbopMHpoBaHWE YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUH UMHU YY€OHBIX HCCIIEIOBAaHUM.

B ocHoBy kypca (u3uku Ha ypOBHE CpeAHEero oOuiero oOpa3oBaHUS
MOJIOKEH Psii UJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK MPUHIMUIBI €ro
OCTPOCHHUSI.

Hoea yenocmnocmu. B coOOTBETCTBUM C HEH KypC SIBJISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COICPKUT MaTepuall U3 BCeX pas3zesioB (U3HMKHU, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (GU3UKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BegymmuMm B Kypce sIBIseTCS
dbopMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanvzaius npeanosiaraeT UCIoiIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3M PA3BUTHS
bu3uKM ¢ pa3BUTHEM OONIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3Mku yriryOn€HHOTO
YpOBHS TMpeArojiaraéT 3HAKOMCTBO C IMUPOKUM KPYroM TEXHUUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUM M 3akoHOB. [Ipu sTOM
paccMaTpUBalOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKUM TMpo0jIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH, a Takke 00CYXICHHUS
npo0ieM  palMOHAILHOTO  MPUPOJIONOJIB30BAHUS M IKOJOTHYECKOM
0€30I11aCHOCTH.

OcBoeHnue cojiepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeILHOCTHOrO Toaxoaa. g husuku peanusaius
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CaMOCTOATEIHLHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOMIETO hakTopa ydyeOHOro Iporiecca.
Jlist yriyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHUYECKUE OMbBITHI TPHU
W3Y4YCHUU HOBOTO MaTepHalia, JIabopaTopHbie pabOThl U PabOTHI MPAKTHKyMa.
[Ipu 5TOM BO3MOKHBI JiBa Criocoba pean3anuu (PU3NYecKoro mpakTukyma. B
NIEPBOM cClIydae MPaKTUKyM MpoBoAUTCs b0 B koHIe 10 u 11 kmaccos, 6o
IIOCJIE TIEPBOTO M BTOPOrO MOJYTOAWMKA B Ka)XJIOM M3 3THX KjIaccoB. Bropou
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JTaOOpaTOPHBIX padoT,
KOTOpbIE TIPOBOJSITCS B Mpollecce M3ydeHus: pasaena (temsl). [lpu stom mox
paboTaMu MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE
IIPOBOJIUTCS TI0O PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BUAa 0€3 MOIIaroBoi
UHCTPYKITUH.

B nporpamme mo ¢uzMKe cucTeMa YUYEHWYECKOTO OKCIEPHUMEHTA,
1a00paTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Borioop
TEMAaTUKH IS 3TUX BUJIOB YUYCHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 0Opa3oBaTEeIbHOTO Tpollecca HUCX0Ad U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaleHus kaOwHeTa ¢usuku. [Ipu sTOoM
obecrieunBaeTcs OBNAJieHUE OOYJArOIUMUCS YMEHUSIMH MPOBOANTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEITUYUH U
MTOCTAaHOBKY OIIBITOB TIO MPOBEPKE MPEJIOKCHHBIX TUIIOTES.

Bonbioe BHUMaHUE yIEnseTCs PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM 1151 pacU€THBIX 337124 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO



3alaHHOM M HESBHO 3aJaHHOW (U3MYECKOM MOJEINbl0, TO3BOJISIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJHOIO0 paszjeia
Kypca, TaKk M HHTErpUpys NPUMEHEHUE 3HAHUW M3 pa3HbIX paznuenoB. s
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpYXKalolllel KM3HU, TPeOyIoIne BbIOOpa PU3NYECKON MOJIECTH JIsl CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro mpoiecca Kypc GU3UKU yriayOaEéHHOTo
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3y4aThCsl B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKM TOJDKHO OBITH
HeoOxonuMoe JabopaTopHoe OOOpYJOBaHUE Jisl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEHHUYECKUX OMBITOB, JaOOpPaTOPHBIX paboT U pabdoT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000PYI0BaHKE.

JlemoHCTpaniuoHHOE 000py/oBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIeYrMBaeT MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO (U3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W TMPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 00OpyAOBaHHE JJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a60paTOPHOTO 00OPY/IOBAHUS JODKHBI OBITH MOCTPOEHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabOpaTOpuid.

OCHOBHBIMHU I1IEJIIMU M3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

dbopMHpOBaHHE HWHTEpECAa W CTPEMIICHHUS OOYyYalolUuXxcsi K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TTO3HAHUS U (POpMUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

dbopMHpoBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yUYEHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
(bu3HUecKX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O POIM (U3HKU ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUIA;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHaNbHON NESITEIbHOCTH, CBS3aHHBIX C (U3HKOM, TMOATOTOBKA K
nanbHeeMy oOy4eH!IO B 3TOM HAlpaBIICHUU.

JlocTkeHre dTUX 11eNiei 00eCTIeYBASTCS PEIICHUEM CIICTYIONINX 3a1a4 B
mpoiiecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPEAHETO OOIIero oOpa30BaHuUS:

IpHUOOpeTeCHUE CUCTEMBbl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSIPHYIO
(bu3HKY, STEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HUKY;

dbopMHupoBaHWEe YMEHHN TNPUMEHATh TEOPETUYECKUE 3HAHUSA  JJIS
00bsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pPELIEHN B MOBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHMS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
¢du3nUecKoil MOJIENbIO, 3a71a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE CO3/IaHNE



¢u3nueckoil Mozenu, aJeKBaTHOW YCJIOBHUSIM 3aJaud, B TOM YHCIE 3a]ad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYKAIOMIIYIO
cpeny;

OBJIAJICHUE METOJAMH CaMOCTOSITEJIbHOTO TUJIAHUPOBAHMSI U TMPOBEACHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W UWHTEpHpeTanud UHGOpMaInH,
ornpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3J]aHUE YCIOBUHM JUISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE WuHTEpeca K cdepam npodeccHoHaTbHON  JesSTEIbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3zoBaHusl BBHIOMpAETCS OOYYaIOMIUMHUCS, IUIAHUPYIOMIMMH TPOJAODKCHHE
0o0pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YpPOBHE CPEIIHETrO
obmero oopazoBanusa orBoautcs 340 yacos: B 10 kimacce — 170 gacoB (5 yacoB
B Hezento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKe MepedyeHb J1abopaTopHBIX U
PAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJIaeT BHIOOD
IpOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIMBUIYATbHBIX
0COOEHHOCTEM 0Oy4Jaronnxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMSI IPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o npupozae. Hayunelii Meron
MO3HAHUS U METO/Ibl UCCIIeIOBAHUS (PU3UYECKUX SIBIICHUU.

DKCHepuMEHT U Teopusl B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl m3MepeHus: (puU3NUecKuXx BEIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHui (U3MYECKUX BEIMYMUH (AOCOJIOTHASsT W
OTHOCUTEJIbHAs).

MopenupoBanue (PpU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHUasibHAs
TOYKa, a0CONIOTHO TBEPJOE TENO, HWJCAIbHAs JKUIKOCTb, HJCANbHBIA Ta3,
To4euHBIN 3apsya). [ unoresa. Gusnveckuit 3aKoH, rPAHUIIBI €0 TPUMEHUMOCTH.
dusnueckast TEOpus.

Ponb 1 mecto ¢pusznku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KApTUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3MepeHne cuiibl TOKa M HANpPsDKEHUS B LEMNH MOCTOSHHOTO TOKA IpHU
MIOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoi JabopaTopueit o ¢usuke. [Ipumepsr nzmepenus
(bu3HUEeCKUX BEIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKUUMU HA OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemenienue, cKOpocTh (CpeaHsss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) H
YCKOPEHUE MATEPUAIIbHOW TOYKH, UX MPOEKUMHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MaTE€PUATIBbHON TOUYKH
OT BPEMEHH U UX TpaduKu.

CBoOosHOE TajieHre. Y CKOpeHHe CBOOOHOTO majcHus. J[BrkeHue Tena,
OpOIIIEHHOTO TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUATILHON TOYKH OT BPEMEHU U UX TpauKU.

KpuBonuuenHnoe nBuxkeHue. JIBUKEHUME MATEPUAIIBHOM TOYKH TIO
OKPY>XKHOCTH. YTJIOBasi U JIMHEWHass CKOpocTh. [lepron u vacrota oOparieHus.
LentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HUUAIbHOE) |
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIHUIOMETP,
JIBI)KCHUE CHApSJOB, IIENHbIE, IIeCTepEHUYAThle U PEMEHHbIC Iepeayu,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monenn CUCTEMBI OTCU€Ta, WUTIOCTpAlUs ~ KUHEMAaTHYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.



Nnmoctpauyss npeaenpbHOro Iepexola M HU3MEpPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IMyTel, TPAaeKTOPHM, CKOPOCTEN ABUIKEHHS OJHOTO M TOTO XKeE
T€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyenne HEpPAaBHOMEPHOTO JABMXKEHHS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3mepeHne yckOpeHHs TpU  OPSMOJIMHENHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 11O HAKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpUn).

N3yuenue pnBuKeHUs Tena, OPOIIEHHOrO TOpH30HTaNbHO. I[IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLHOHAIBHON 3aBUCUMOCTH MEXIY AalbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune ABUKEHUSA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue  3aBUCHMOCTH — Tiepuojia  OOpallieHuss KOHHYECKOIro
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuka.

Ilepspii 3akoH HproTrona. MHeprumanbHble cuctemsl orcuéra. IlpuHiumn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHAa 1151 MaTepuaabHOU TOUKHU.

Tpernii 3ak0oH Hpr0TOHA 1JIs1 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh TI'PAaBUTALlMOHHOW U
WHEPTHOU MacCBhl.

Cuna tsoKecTd. 3aBUCUMOCTh YCKOPEHHST CBOOOTHOTO TMaJIEHUS OT BHICOTHI
HaJ| TOBEPXHOCTHIO TUIAHETHI M OT Teorpapuueckol MmupoThl. JIBUKEHUE
HeOECHBIX Tel W uX chyTHUKOB. 3akoHbl Keruepa. IlepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttenma, aBmxyiierocs c
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBKEHHSI U CUJIa TPECHHS
nokost. Koadurment tpenust. Cuna CONPOTUBICHUS NPH [BIKCHAN TeNa B
AKUJKOCTH WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

JlaBneHue. FHHpOCTaTI/I‘-IeCI(OG napienue. Cuiia Apxumesa.

TexHuyeckre ycTpoNCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B WHEPIUAIBHBIX W HEWHEPIHATBHBIX
CHUCTEMAax OTCUETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.



Kauenue nByx LWIMHAPOB WIM LIApOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE pABHOACHCTBYIOIIEH TMPUIIOKEHHBIX K TEIy CHJI C
IPOU3BENCHUEM MAacChl Te€la Ha €ro YCKOPEHHUE B MHEPLUHUAIbHOW CHUCTEME
OoTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LeHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CHJT TIpU JABMKEHUU Opycka 1O
HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCUMOCTH BPEMEHHU JABUKEHUS OpycKa I10
HAKJIOHHOM IUIOCKOCTHY HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCBhI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydeHne IBUKEHHS CUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOU
yepe3 JIETKHil OJI0K.

N3mepenne  koaddunmenta  TpeHUs 1O  BEIWYUMHE  YIJIIOBOTO
ko3¢ dunrenta 3aBucuMoct Frp(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM IUIOCKOCTH  C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3ydenne nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

Ab6comoTHO TBEpoe Teno. [locTtynaTenbHOe U BpaliaTeabHOE JABUKEHUE
TBEPAOro Tejma. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pelI€T4yaTble KOHCTPYKIIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombsl, HPAKMUKyM.

UccnenoBanue ycnoBui paBHOBECUS TBEPAOIO Tella, MMEIOLIETO OCh
BpaIlCHUS.

KoncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydyeHne ycToMumBOCTH TBEPAOIO TEJIA, UMEIOLIETO IJIOIIAAb ONIOPHI.

Tema 4. 3axonst coxpanenus 6 Mexanuke.

Nmnynee mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalbHbIX TOUYeK. LleHTp
MAacC CHUCTEMBI MAaTEPUATIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynbe CUITbl 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnyibca MaTepualibHON TOUKHU. [IpencraBiieHue 0 coXxpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJbHBIX MOJISX.

PabGora cuimbl Ha MajgoM W Ha KOHEYHOM IepemerieHuu. I'padudeckoe
MPEACTABICHUE PAOOTHI CHIIBI.



MoIIHOCTb CHUIIBI.

Kunernueckas sHeprusi mMaTepualibHOM Touku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaTepUaJIbHON TOUKHU.

[ToTeHIMaNbHBIE M HEMOTEHIMAIbHBIE CUJIbl. [lOoTeHIMabHAs SHEPrus.
[ToreHunanbHas DHEPIUs YIpYro nehopMHUpPOBaHHON MIPY>KUHBI.
[loreHumnanbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpH U BHe miapa). Bropas kocMmuueckasi CKOPOCTb. TpeThsi KOCMUYECKas
CKOpOCTBb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHHEM MEXaHMYeCKOU
SHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

VYpaBaeHue bepHymm s UACanbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON IHEPTHH.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKCHUE
pakeT, BOJOMET, KONEP, NMPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

W3meHeHune sHepruu Tena npu COBEPIICHUH PaOOTHI.

B3anmHbIe npeBpallleHus] KHHETUYECKOW U MOTEHINAIbHON SHEPIUuil Mmpu
JNEUCTBUU HA TEJIO CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUH NPy CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue numirynbca tena no TOpMO3HOMY IYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE U MOIITHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanune coxpaHeHHs! UMITYJIbCa TPU YIIPYTOM B3aUMOJECHCTBHM.

N3mMepenre KNHETHYECKON SHEPTUHU TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAILHON SHEPTUU MPYXKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CUIBI TPEHUS MPHU JBWKECHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyisipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHYeckoil Teopun (MKT), ux
ombITHOe oOocHoBanme. Jluddys3usa. bpoyHoBckoe nBHKEeHHE. XapakTep
JNBIKCHUST M B3aMMOJICHCTBUSI 4YAaCTHI] BellecTBa. Mojeln CTpPOECHHS rasos,
KUIAKOCTEH W TBEPIBIX TEN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE DTUX
Mojenei. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u cnocoOwl €€ m3mepenus. Illkama
temneparyp Llenbcusi.

Mogenp wuAeambHOr0 rasa B MOJEKYJSIPHO-KMHETUYECKOW TEOPUM:
YaCTHUIIbI Ta3a JIBHXKYTCS XaOTUYECKHU U HE B3aUMOJIEHCTBYIOT APYT C IPYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcCorOTHas
Temmneparypa (mkana temneparyp KenbsBuna). 3akon JlansToHa. M3omponecchl



B HJCAJIbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe
Ipe/ICTaBlIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [aBICHUEM W CPEAHEH KHUHETHYECKOW HHEpruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJ UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYIISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKON CHUCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

HabGnronenue u vicciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue mponecca YCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMJI000MEHE MEXKITY TOPSUYEH U XOJIOAHOU BOJOM.

N3yuyenne mM30TepMUYECKOTO Ipoiiecca (PEKOMEHOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUH Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHHE IapaMeETphL.
IlapameTpbl TEPMOIMHAMUYECCKON CHCTEMbI KaK CPeJHHE 3HAYCHHS BEIMYMH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOITIMYECKOM YPOBHE.

HyneBoe Hawano tepMoauHamukud. CamMONpoOM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKOW CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopaens uaeanbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMa YPABHEHWM:
ypaBHeHne Menaeneesa—Kiianeiposa v BeIpaKEHUE 1Sl BHYTPEHHEN YHEPTUU.
YcioBusT NPUMEHUMOCTM O3TOM MOJENIH: HU3KAas KOHIEHTpAlMUs 4YacTHll,
BBICOKME TEMIIEPATYPHI. BeIpaxkeHue 1yl BHYTPEHHEN SHEPTUHA OJJHOATOMHOIO
UJICAJIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE ITPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAuWHaMuKe. Brrumciienne paboThl 110
rpaduky nporecca Ha PV-auarpamme.

Teronepenaya kak  cmoco0d  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUH
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss pabotel. KouBekIus,
TEIUIONPOBOHOCTD, U3JTyUYCHHE.

KomnuectBo Ttemnotel. TennoéMKoCTh Tenma. YaenpHas W MOJIApHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenbHas TEIIOTa CropaHus
ToruiBa. Pacuér kommuecTtBa TeEIJIOTHI mpu Terwionepenade. llonstue 00
aauabdaTHOM IIporiecce.



[TepBbiii 3akOH TepMoauMHAMHUKH. BHyTpeHHsia sHeprus. KonuuecTtBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEW DHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMHUYECKON CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpMOJWHAMHUKH [IJI1 HEPABHOBECHBIX IIPOIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOJIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX HPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

OKOJIOTUYECKUE  ACTHEKThl  MCIOJb30BAaHUS  TEMJOBBIX  JBHUTATEJCH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHU4ecKre YCTPOMCTBA U TEXHOJOTMYECKUE MPOIECCHI: XOJOAMIbHUK,
KOHJIUITMOHEP, NTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOuHa,
MOJIYYEHUE CBEPXHU3KHX TEMIIEPATYp, YTHUIM3AUUA «TEIUIOBBIX» OTXOHOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCa, YTUIW3AIUs OMOOPraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKH «TETJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CniocoObl U3BMEHEHUS] BHYTPEHHEH SHEPTUH.

UccnenoBanue annadbaTHOTO Tpoliecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

Hccnenosanue mmponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanne agmadaTHOTO TIpoIiecca.

N3ydyeHne B3aMMOCBA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAEUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KOHIeHcarus. lVcrapeHne W KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

HacelllleHHBIE YW HEHAChIIEHHbIE Mapbl. KauecTBEHHAs: 3aBUCUMOCTH
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTrypbl, WX
HE3aBUCUMOCTh OT OOBEMA HACHIIMIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl
KUIIEHUS OT AaBJICHUS B )KUIKOCTH.

BnaxxnocTh Bo3ayxa. AOCONIOTHASE U OTHOCUTEIIbHAS BIAKHOCTb.

Tépnoe temo. Kpucrammueckune u amopdHble Tena. AHU30TPONUS
CBOMCTB KpHUCTAUIOB. [InaBineHne u kpucrtayumsanus. YAeldbHas TEMIoTa
maBiaeHus. Cyommmanus.

Hedbopmaru TBEpHoro tena. Pactsokenne u cxartue. Cnur. Mopyib
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupenue XKUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHW 4YacTHUI[ BEIIECTBAa Kak
MIPUYMHA TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



HosepxuocTHOe HaTsDKeHNE. KO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHISL.
Kanumnsipasie aBneHus. JlaBneHune 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: IKUJIKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBeHus.

Mopenn HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN MCTIAPEHUSI )KUIKOCTEN.

N3MmepeHne yaenpHON TEMI0THI MJIABJICHHUS JIbJA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX IAPOB.

N3mepenne aOCONIOTHOM BIIaKHOCTH BO3AyXa M OILIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne ko3 duiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMoOcTH JedopMaliid  pEe3WHOBOTO o0paslia oOT
PUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JiekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsaoB. [IpoOBOAHUKH, OMAJIEKTPUKA M IOIYNPOBOJHUKHU.
DJIEMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsaa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanabl. 3akoH Kynona.

DnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSbI.

Hampsox€anocts  anexktpudeckoro moinsa. [IpoOueiit  3apsia.  Jluaum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MoJjsl. OHOPOIHOE ANEKTPUUYECKOE MOJIE.

[ToTeHIHUAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTh MOTEHIHAIOB U
Hanpsbkenue. [loTeHnuanbHas >HEprus 3apsga B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan snekTpoctaTudeckoro moss. CBs3p HANPSHKEHHOCTH TMOJS U
Pa3HOCTH MOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJTHOTO).

[IpuHIMD Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [Tome
PaBHOMEPHO 3apsLKEHHOTO 1o 00bEMy mmapa. [lone paBHOMEpHO 3apspKEHHOM
OeCcKOHEYHOW TUIOCKOCTH. KapTWHBI NWHWNA HampsHKEHHOCTH STUX TMOJEH H
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JIMdIIEKTpUKM B DJIEKTPOCTATHYECKOM  mousie.  Jludnexkrpudeckas
MIPOHUILIAEMOCTh BEILIECTBA.



Kongencatop.  DneKTpoEMKOCTh  KOHJIEHCATOpa.  DJIEKTPOEMKOCTH
IIJIOCKOTO KOHJIEHCATOPa.

[TapamnenbHOoe  coeauMHEHHME  KOHJeHcaTopoB.  IlociegoBarenbHOE
COEJIMHEHUE KOHEHCATOPOB.

DHeprus 3apsyKeHHOTO KOHAEHCATOpA.

JIBr>KeHUE 3apsHKEHHOW YacTHUIBI B OJTHOPOJHOM SJIEKTPUUYECKOM II0JIE.

TexHudeckre yCTpONMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: JIEKTPOCKOII,
AJICKTPOMETP, DJICKTPOCTaTHYECKas 3alluTa, 3a3eMJICHHE JJICKTPONpuOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIapUKOB.

DIIEKTPUUYECKOE TOJIE JIBYX 3apsS>KEHHBIX TUIACTHH.

Mogens asekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aLUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAdu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U AUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailleHus 3HEPTrUU  3apsHKEHHOTO  KOHJIEHCATOpa B
SHEPIHUI0 U3JIYyYECHUS CBETOANOMA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILECH KOHICHCATOP.

Pacripenenenue pPa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

YcCioBusL  CyIIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Ucrounuku Toka. Hanpsokenne U u DJ1C &.

3akoH OMa [ yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOI0 IPOBOJHHUKA OT €ro JUIMHBI U IUIOIIAJAN MONEPEYHOrO0 CEUYEHUS.
Y nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, IapajijieabHOE, CMEIIaHHOE COEMHEHUE
IIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JneKTpuyeckux ueneu. I[IpaBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH J[xoyns—JIena.

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TermnoBasi MOIIHOCTb, BbIAEIsIEMas Ha
pesucrope.

OJIC m BHyTpeHHEe CONMPOTUBJIEHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »BJIEKTpUUECKOM Ienu. MONIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3aMbikaHue.

Konpnencarop B nenu noCTOSHHOTO TOKA.

TexHn4eckre yCTpPOMCTBAa M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



N3mepenure cuibl TOKa U HAIPSIAKECHUS.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAMNPSKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKaJMBaHUS M CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IIJIOIIA/U TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKa OT COINPOTUBIICHUSA TIPU
MOCTOSSHHOM HANPSIKEHUH.

IIpssmoe wu3mepenue OJIC. KopoTkoe 3amblkaHuE TaIbBAaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

CrniocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC OaTapeil.

HccnegoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHUKA
TOKa OT CUJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanne cMEIaHHOTO COSAMHEHUST PE3UCTOPOB.

N3Mmepenne yaenbHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJINBaHUS.

YBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTUBJIEHUS UCTOYHUKA TOKA.

Uccnenoanne 3aBucumoct I/[C TralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHU MPH KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXIY IMOJIOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MONIHOCTHM HMCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTb TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[MonmynmpoBonuuku.  CoOcTBeHHass W MOpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DINEKTPOJIUTHUECKAS TUCCOLMAIIUS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITCIIbHBIN
paspsa. PazmuuHble TUIIBI CAMOCTOSTENBRHOIO pa3pana. Monnus. [Lazma.

TexHuyeckre ycTpoCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psaIHbIe
JIAMIIbI, AJIEKTPOHHO-Ty4YeBas TpyOKa, IMOJYIPOBOJHUKOBBIC MPHUOOPHI: TUOI,
TpaH3ucTOp, (HOTONMOMA, CBETOAMOJ, TallbBaHWKA, pPaPUHUPOBAHHE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAILIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue ammekTpoimsa.

N3mepenue 3apsiga 0IHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AHAJOrOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeauurH. OleHKa TPaHull TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHM, WCCIECNOBAHUNA 3aBUCUMOCTEU
(Gu3NUecKuX BEIUYHMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKHUX paslienax «YUYEHUYECKHH OSKCIIEPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIEe CBSI3H.

N3yuenune kypca ¢usuku yriyonéuHoro ypoBHs B 10  kimacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHbIE C U3YYEHUEM MeEMmOo008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOJIOIEHUe, HKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMbl ypaBHeHUW. JluHeilHas GyHKIMS,
napabona, rurnepbona, ux rpadUKd U CBONCTBA. TpPUTOHOMETPUUYECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonozcusa: mexaHnudeckoe JIBIDKEHHWE B KUBOM mpupojne, auddysus,
0CMOC, TEIJIO0OOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPY>KaIOIIEH
Cpelbl, yTUIU3aIus OMOOPTraHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
IPUPO/JIE, FTEKTPUUECKHUE SBJICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpHUaJOB, TEIJIOBBIE
CBOWCTBAa TBEPABIX TE€I, JKUJIKOCTEM W Ta30B, JKHUIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOICTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JHUCCOLMALIMS,
rajbBaHHUKa, FJIEKTPOHHAs MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozun:  tnpeoOpa3oBaHHWE  JBMKEHUW €  HMCIOJIB30BAaHUEM
MEXaHHU3MOB, YYET CYXOTO M KHUIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMU (KPOHIITEWH, pemeéTdyarble KOHCTPYKIMH), MCIOJIb30BaHUE
3aKOHOB COXPAaHEHMSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJAOMET U JIpyTHUe),
JIBUTATE)Ib BHYTPEHHETO CTOPaHMsl, MapoBas TypOUHA, OBITOBON XOJIOJAWIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TOJYYEHHUS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEpPUAJIOB, M HAHOTEXHOJIOTHHU, JJIEKTPOCTATHYECKAs 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbl, TOTYIPOBOIHUKOBHIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHaAMMKA.
Tema 4. Maznummnoe none.



B3anmoneiicTBUEe TMOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MaruutHoe nosie. Bektop MarHUTHOW WHAYKUMH. [IpuHOMN cynepno3uuuu
MAarHMTHBIX N0JIeH. JIMHUM MarHUTHOW UHIAYKILIUU.

MarsuTHoe€ 1oJje NpoBOAHUKA C TOKOM (TPSIMOTO MPOBOIHUKA, KATYIIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, e€ HampaBlieHUE W MOAYJb. JIBW)KEHHE 3apsiKEHHOU
YacTHI[bl B OJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MaruuTtHoe nosie B BeuectBe. PeppoMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre ycTpoWcTBa M TEXHOJOTMYECKHE IPOIECCH: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIHN 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa nuHMM MHAYKUMM  MAarHUTHOTO TIOJISE  TOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO IMOCTOSIHHBIX MarHUTOB.

KaptuHa nuMHUNA MarHUTHOM HWHAYKIHUM TOJS JJIMHHOTO MPSIMOIO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBrE ABYX TIPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrkeHUsI Myyka 3JICKTPOHOB B MAarHUTHOM I10JI€.

[TpunHUn JICUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnegoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoMCTB (heppOMarHEeTUKOB.

HccnenoBanue AelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHATHOM UWHIYKIIMU HA OCHOBE HW3MEPEHUS CHJIBI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME BNIEKTPOMAarHUTHOW HHAYKUMHU. [loTOK BeEkTOpa MAarHUTHOMU
uHaykiuu. IJC uHAyKIUU. 3aKOH 3JEKTpOMarHuTHOM uHAaykiuu Dapajes.
Buxpesoe anekrpuueckoe nozne. Toku Pyxko.

OJIC uHAYKUMM B MPOBOJHUKE, NBHUXKYIIEMCS B OJIHOPOJHOM MarHUTHOM
ToJIe.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karyllika MHAYKTUBHOCTH B 1I€MH ITOCTOSHHOTO TOKA.
SAsnenue camouHaykiuu. I1C caMOUHAYKIIHH.

DOHeprusi MAarHUTHOTO TOJISl KATYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE MOJIe.

TexHuyeckre yCTpoHUCTBa U TEXHOJOTHUECKUE MPOUECCHl: MHIYKIIMOHHAS
1e4Yb, COJICHOM], 3alllUTa OT JJICKTPU3ALUM T MPH JABUKEHUU B MAarHUTHOM
roJjie 3eMJIn.

Jemoncmpayuu.

HaGnronenue ssBeHUs 2JI€KTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IDJIC MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MarHUTHOTO TTOTOKA.

[Ipasuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOMN (METHON) TpyOe.



SIBneHne CaMOMHAYKIHUU.

Uccnenoanne 3aBucumoct IDJ(C caMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHAH.

Ornpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

apmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omHcaHue. DJHEPreTUYeCKoe OINKCaHue (3aKOH COXpPAaHEHHUS MEXaHMYeCKOU
sHepruu). BrIBoJ TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOaHUM U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMHUCAHUSI.

Awmiutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYHUHBI C aMIUTUTYIaMU KOJIeOaHHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora kosnebanuid. Ileproa mManbIx CBOOOJIHBIX KOJIEOAHMIA
MaTeMaTu4yeckoro MastHuka. [lepuon cBOOOAHBIX KOJIEOAHMM MPYKUHHOTO
MasTHHUKA.

[lonsitTue o 3aryxammux KoneOaHusX. BbIHYXIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BnusiHue 3aryxaHus Ha BUJ PE30HAHCHOM
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE IMIPOLIECCHl: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHHOTO IBHKCHHUS.

HabGnronenue He3aBUCUMOCTH MEPUOIa MAJBIX KOJEOAHHM rpy3a HAa HUTH
OT aMIUIUTYIbI.

UccnenoBanue 3aryxarommx KojieOaHWW ¢ 3aBHUCHUMOCTH TEpUOja
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUSI.

UccnenoBanune konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 HICaTbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHs PHEPTUH MPU KOJICOAHUSIX Ipy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Ha6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne mepuoga cBOOOAHBIX KOJEOAHWI HUTSHOTO WU TMPY>KUHHOTO
MasTHUKOB.

N3yuenue 3akOHOB [BIDKCHMSI Tela B XOA€ KOJEOAHWM Ha yIpPyrom
IOJBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B PY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXAOMIUX KOJIEOAHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuuole Konedanus.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
HJICATIBHOM KosieOarenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJEHCATOpa C aMIUTUTY/ION CHIIBI TOKa B KOJIeO0aTeThbHOM KOHTYPE.

3aK0H COXpaHEHUS PHEPTUH B UACAUTHHOM KOJeOaTeIbHOM KOHTYPE.



3aTtyxaronme AIEKTPOMArHUTHBIE KoJIeOaHusl. Brinyx)neHHbIE
AIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MOIIHOCTP MNEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSKEHUS MPU pa3audyHoud (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbld IEPEMEHHBIN TOK. Pe3UcTOp, KOHAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO IEPEMEHHOT0 TOKa. P€30HaHC TOKOB.
Pe3zonanc HanpsikeHuUN.

Nneansubiii Tpanchopmarop. [IpousBoacTBo, nepeaadya u moTpediieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPU NPOU3BOACTBE 3eKTposHepruu. Kymprypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckue yCcTpoicTBa U TEXHOJIOTHYECKNE TPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHUW OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuusuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUI.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEpaTopa.

BoiHyX/1I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pesucrop, kaTyIlka MHAYKTUBHOCTHA U KOHJIEHCATOP B LIENU IIEPEMEHHOIO
TOKa.

Pe3oHanc npu mnocnegoBaTelibHOM COEAMHEHUM PE3UCTOpa, KaTyIIKU
VHJIYKTUBHOCTHU U KOHJIEHCATODPA.

Y cTpolcTBO U IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4epe3 NOCIEA0BATENbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 25eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAHUNHbLE G0JIHbI.

Mexannueckre BOJHBI, YCIOBHsS UX pacrpocTtpaHeHus. llomepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepmon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)K€HHUE, MpejoMiieHrne, UHTephepeHIus u
nudpaxius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[IlymoBOE 3arpsi3HEHHUE OKPYKAIOLIEH CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS DIECKTPOMATHUTHBIX
BOJIH. B3anMHast opueHTanusi BEKTOPOB B 3JICKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMArHUTHBIX  BOJIH:  OTPA)XXE€HHUE, MPEIOMIICHUE,
noJisipu3arysi, HTepdepeHnus u qudpaxims.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [IpuMeHeHne 3IeKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.



TexHuyeckre ycTpOMCTBA M NMPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
UHCTPYMEHTBHI, pajap, pajauolpuEéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue otpakeHus: U IpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION U
4acTOTOM KOJIeOaHUH.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPa)KEHHE,
pesioMJIeHUE, MoJspu3alus, udpaKius, uHTephepeHITus.

Oo6HapyxeHue nHGPaAKPaACHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacHpOCTpaHEHHWE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. TOYeYHbIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n3oopakeHui
B T1ockoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBeta. 3aKOHBI NPENIOMJICHHS cBeTa. AOCOIIOTHBIN
nokaszarenab npeiaomsieHus. OTHOCHUTENBHBIM MOKa3aTelb  MPEJIOMIICHHUS.
[TocTOSTHCTBO 4YAacTOTBI CBETA W COOTHOLIEHWME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOT'0 CBETA YePe3 I'PaHULLy pa3Jielia IBYyX ONTHYECKUX CPEL.

Xon nyueit B npusme. [ucnepcust cBera. ClOXKHBIN cOCTaB O6€7I0TO CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

ColOuparomyie ¥ paccewBarolue JWH3bI. ToHKas auH3a. DOKycHOE
pPacCTOSITHUE W ONTHYECKash CUJia TOHKOW JMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSTHUSI TOHKOM CeprUveCcKOil JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
IIOKa3aTes MPeIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIIEro JWH3Y IO/ IMPOU3BOJIBHBIM YIJIOM K €€ IJJaBHOU
ontuueckoil ocu. [locTtpoeHune wu3o00pakeHUN TOUKHM W OTpe3Ka MPsIMOM B
coOUparoIIX M paCCEMBAIOIINX JIMH3aX U UX CUCTEMaXx.

Ontuueckue mnpubopsl. Paspemaromas cmocobHOCTh. [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBusi HaOMIOAEHNUS MAaKCHMYMOB M MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€PEHTHBIX HWCTOYHHUKOB. IIpuMepbl Kilaccuueckux
UHTEePHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaxiuonHas pemérka. YciioBue HaOIIOICHHUS
[JIaBHBIX MAaKCUMyMOB NpPH NaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckre ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyINa,
nepUcKoM, (oToarmapaTr, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenosanne npesioMIeHUs CBETA.

Hab6nronenue noHOro BHyTpEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMAPAIUIETbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mogenn MUKpOCKoma, TEJIECKOIA.

Habmronenue narepdepeHu ceera.

Habmronenne iBETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenune audpakiinoHHON permETKY.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSKECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mMepenue nokasaresns npesioMIIeHUs CTEKIIA.

UccnenoBanue 3aBucuMocTH (OKYCHOTO PACCTOSHUS OT BellecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne poKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[ToyyeHnue n300pa>keHrs B CUCTEME U3 TIOCKOTO 3epKaJia U JTUH3BI.

[Tomy4yeHnue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrnpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJSIpU3aIUU CBETA.

N3yyeHne mnonsgpu3alvu  CBETA, OTPAXKEHHOTO OT  ITOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune uaTepPEepeHINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UMHBI CBETOBOM BOJIHBI.

[Tomyyenne  crnekTpa  M3JIyYEeHMsT  CBETOAMOAA  IIPU  [OMOUIU
TUGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OCHOBBI CIeIHAILHOM TEOPUH OTHOCUTEIbHOCTH.

I'panunbpl  OPUMEHMMOCTH  KJIAaCCHUYECKOM  MexaHuku. Iloctynarsl
CIIELIMAJIbBHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanus Jlopenna.
YcnoBrue mpuYMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrUE€d M HMITYJIBCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprusi moKosl.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKHUE IMPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHn4eCcKuil HIKCIIEPUMEHT, JIa00paTOpPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenue UMIIyJIbCa UM SHEPTUU  PEISITUBUCTCKUX YacTHl] (110
doTorpadgusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.



Tema 1. Kopnyckyaapno-601an060ii oyaausm.

PaBHOBecHOE TemiIoOBOe u3NyueHHE (M3TydyeHUe aOCOJIOTHO UEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet  A. ['. CroneroBa. 3akonsl (ororddexra.
VYpaBuenue DitHireiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBl€HUE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpa)arolryro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBeie cBoricTBa yactull. BonHel e bpoiins. [InrHa BoiHb! 1e bpoiiis
U pa3Mephl 00JIaCTH JIOKaJW3allMM JBIOKYyIIeHcs dacTuilsl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka U3MEPEHUN B MHKPOMUDE. CooTHomeHus
HeonpeaenéHHocTel I 'eizendepra.

TexHuyeckne ycTpoHWCTBa U TEXHOJOTMYECKHUE MPOLIECCHI: CIEKTPOMETP,
doTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAUO/.

Jemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILEHHOCTH.

Cseroauon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuUKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

UccnenoBanne 3aBUCUMOCTM CWJIBl TOKAa 4YE€pPe3 CBETOAMOJ  OT
HaIpPsKEHHUS.

Tema 2. Duzuka amoma.

OnbITEl IO UCCIEIOBAHUIO CTpOoeHUs aroMa. [liianeTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u mornomieHne (GPOTOHOB TpH TEPEXOje
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUU aTOMA BOJIOPO/A.

CnoHTaHHOE M BBIHYXKJICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHU4eCcKre yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: CIIEKTPAIBHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

Habmronenune nuHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYMKA MOHU3UPYIOIINX YACTHLL.

OrnpeneneHue JIMHBI BOJIHbBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Ha6nronenue muueiyaToro cnekrpa.

UccnenoBanne coekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpOJAa U
M3MEpeHHe MoCTOosTHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHLIX YACHUY.

Hyxnonnas moxens snpa ['eitzenoepra—Banenko. 3apsina siapa. MaccoBoe
yucio sapa. U3oromsl.



PannoaktuBHOCTh. Ajb(a-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTHUBHBIE M30TONBI B IPUPO/IE.
CBOIICTBAa HOHMU3UPYIOUIETO M3Iy4YeHUs. BirsiHue paAOaKTUBHOCTH HA KUBBIE
opranusmbl. EctrecTBeHHBIN QoH uznydyeHus. Jlozumerpus.

DHeprus CBsA3M HYKIJIOHOB B sifipe. SAnepHbie cuibl. Jleext maccsl spa.

Anepnsle peakuuu. JlenmeHne W CcuUHTE3 SAAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHOU SHEPTETUKH.

Metoapl perucTpaluy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIbHBIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEIb aJpPOHOB.

®dusuka 3a npenenamu CtangapTHoW Mojenu. TémHas maTepus U TEMHAs
SHEPrusl.

EnuncTBO mznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakTOp, TEPMOSIAEPHBINM pEaKTOp, aTOMHAas
6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKMUKYM.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbel pa3BUTUS acTpoHOMHH. [IpHKIagHOE W MHUPOBO33PEHUYECKOE
3HaUYE€HHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JIi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTUYECKUE
TEJECKOIbI, PAJMOTEIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bup 3BEé3qHoro Heba. Co3Be3ausi, sipKue 3BE3MbI, MUIAHETHI, UX BUIUMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnriie. CosiHeuHast akTUBHOCTb. McTouHuk sHeprun CoJHIIA U 3BE3I.

3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKU. [lnarpamMma «CIEKTpaiabHBII
KJIaCC — CBETUMOCTHY». 3BE3/bl TJIABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTBY» ISl 3BE3]] TJIaBHOUM MOCJEeN0BaTEIbHOCTH. BHYTpeHHee
cTpoeHue 3BE311. COBpEeMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUU U SBOTIOLUH
ConHua u 3B€3/1. DTaIbl )KU3HH 3BE3].

Muieunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tunsl ramaktuk. Paguoranaktuku u kBazapbel. UEpHbIE AbIPBHI B
SA/Ipax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66nma. PazGeranwue
rajnakTuk. Teopus bosbiioro B3peiBa. PenkToBOE M3nydeHue.

MacmrabHas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3THOTO HeOa HEBOOPYKEHHBIM rJ1a30M c
WCIIOJB30BAaHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN ISl ONPENSICHUS MOJIOKEHHS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBI.

HaGmonenuss B Teneckon JlyHbl, IUlaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUIEHUH.



DuU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (U3UYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AaHAJIOTOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeanurH. OLeHKa TPaHull OTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
(Gu3NUecKuX BEIUYHMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paslienax «YUYEHUYECKHH OSKCIICPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

O06o001maonee NOBTOPEHHUE.

O6oOmieHue W cuUcTeMaTu3alis  COJIepXaHUs — pasfielioB  Kypca
«MexaHukay, «MounekynsgpHas busnka u TEPMOJUHAMUKA,
«QnexrpoauHamukay, «Konedanust 1 BoJHbDY, «OCHOBBI CIIEIUATBLHON TEOPHUH
OTHOCUTENbHOCTH», «KBaHTOBas ¢usuka», «IJIEMEHTbl aCTPOHOMHUH U
acTpoU3uKm».

Ponp Qusukum U acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIBHOW W 3TUYECKOW cdepax IesTeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3UKKM U acCTPOHOMHUM B COBPEMEHHOW HAy4yHOM KapTUHE MHUpa, 3HAYCHUE
OMHCATENIbHON, CHUCTEeMAaTHU3UPYIOIIeH, OOBICHUTEIbHOW M TMPOTHOCTUYECKOMN
byHKIUNA (HU3MYIECKOM TEeOopuH, Pojb (U3NUECKOW Teopud B (HOPMHUPOBAHUU
NPEICTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3UYECKONW KAPTUHBI
MHUpa B 00IEeM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUPOJIE.

MexnpeaMeTHbI€ CBSI3H.

N3yuenune «kypca ¢usuku yriuyon€HHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHbIE C U3YYEHUEM MeMmo00s
HAYYHO20 NO3HAHUA: SBIICHWE, HAay4YHbIH (QakT, THUnoresa, ¢u3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOIIOJeHUe, HKCIEPUMEHT, MOJEINPOBaHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPENTHOCTH H3MEPEHUN, WU3MEPHUTENIbHbIE MPUOOPHI,
rugpoBast 1aboparopusi.

Mamemamuka: pelIEeHUE CHUCTEMbl YpPABHEHUH. TpPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMU HA OCH KOOPIUHAT,
clokeHue BeKTOpoB. [Ipom3BogHbie d3reMeHTapHBIX (yHkIuMi. [IpusHaku
oI00MsT TPEYTOJILHUKOB, OMpENeNieHre IUIONIAId TIOCKUX (Quryp u oobéma
TeI.

buonozus: >nekrpuyeckue SIBJICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHbIC
IBIKEHUSI B KUBOW NPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJCTBE
ANEKTPOIHEPTHH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIoUIEH Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOMU
MIPUPOJIE.

Xumusa: CTPOEHHE aTOMOB W MOJIEKYJ, KpHUCTaJUIMYECKasi CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

T'eocpaghua: wmarnuTHbie TmOMIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX PYII,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusn: NPUMEHEHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMATHUTOB,
ANEKTpOoABUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUM  DJIEKTpONEpeaad, d3JIEKTPOJBUIaTellb, paaap, pPaguoOnpUEMHUK,



TeIeBU30p, aHTeHHa, TenepoH, CBY-meus, ynbTpasByKoBas AMArHOCTHKA B
TEXHHKE, MPOCKIMOHHBIH almapar, BOJOKOHHAsl ONTHKA, COJMHEYHas Oarapes,
CIIyTHUKOBBIE TPUEMHHKH, JIepHAs SHEPreTUKa M HKOJIOTHYECKUE aCIeKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YuyeOHoro mnpeamera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHUMCKOTO OOIIecTBa,
pacUIMpEeHHUE >KU3HEHHOTO OMbITa U ONbITa JESITEIbHOCTH B MPOIEcce
peanu3alid OCHOBHBIX HAaINpaBICHUN BOCHUTATENILHOM NESITeIbHOCTH, B TOM
YHCJI€e B YACTH:

rPaKJAAHCKOT0 BOCIIUTAHMSA:

e COOPMUPOBAHHOCTh ~ TPAKIAHCKOW TO3WIUU  OOydaromerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 0O0IIECTBA;

e IPUHATUE TPAJUIUOHHBIX OOIEYETOBEUECKMX TyMaHUCTHYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;

eTOTOBHOCTh BECTHU COBMECTHYIO  JICITEIbHOCTh B  HMHTEpecax
TPAKIAHCKOTO  O00IllecTBa, YyYacTBOBaTh B  CaMOYINPABJICHUH B
o0pa3oBaTeNbHON OpraHu3allny;

e yMEHUE B3aUMOJICMCTBOBaTH C  COIMAJIBHBIMM  HMHCTUTYTaMU B
COOTBETCTBHUH C UX (QHYHKIMSIMHU U HA3HAYCHUEM;

¢ TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM 1€ATETbHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e COOPMUPOBAHHOCTh ~ POCCHUMCKOM  TPAKJAHCKOW  UIACHTHUYHOCTH,
NaTpUOTU3MA;

e [[GHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e C(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJICHUS;

e CITOCOOHOCTH OIIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IEATEILHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMUBOTO OYIyIIIETO.

ICTETHYECKOT0 BOCITUTAHMS:

¢ OCTETUYECKOE OTHONIICHHWE K MHUPY, BKJIIOYAas JCTETHUKY HAYyYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPY/J0BOI0 BOCIIUTAHUSL:

e UHTEPEC K Pa3INYHBIM chepaM MpoPeCCHOHAIBHON AeATeIbHOCTH, B TOM
YHUCJIE€ CBS3aHHBIM C (U3UKONM M TEXHUKOW, yMEHHUE COBEpIIATh
OCO3HaHHBIM BBIOOp Oyaymiedt mnpodeccun W peaTu30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHbI;

¢ TOTOBHOCTh W CIIOCOOHOCTH K 0Opa3oBaHHWIO W CaMOOOpa30BaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCIIUTAHMS:

e COOPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPhI, OCO3HAHUE TJI00ATHHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

e INITAHUPOBAHUE U OCYLIECTBJICHHUE JIEUCTBUN B OKPYXKAIOUIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;



e paclIMpEHUE OMbITa ACSATEIBHOCTU HKOJIOTMYECKON HalpaBICHHOCTH Ha

OCHOBE UMEIONINXCS 3HAaHUM 10 (pU3uKe.
LHEHHOCTH HAYYHOI'0 MO3HAHMSA:

e ¢(hOPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

e OCO3HAHUE ILIEHHOCTU HAYYHOW JESTeNIbHOCTH, TOTOBHOCTH B IpoOIiecce
U3YYCHUS! (PU3MKU OCYIIECTBISITh MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jiornyeckue AecTBHA:

e CAMOCTOATENIBHO  (OPMYJIMPOBATh U  aKTyaJUu3UpoOBaTh MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

e OTIPEACIIATH LIENIU JESITEIBHOCTH, 3a/1aBaTh MapaMmMeTpbl U KPUTCPUU HX
JIOCTHKCHHUS,

¢ BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PacCMaTpHUBAEMBIX
(bU3UYCCKUX SIBICHUSX;

e pa3pabaTbiBaTh IUTAH pEIICHHS TpoOjJeMbl ¢ y4€TOM aHaiIM3a
UMEIOITUXCSl MaTepUATIbHBIX M HEMaTepUAJIbHBIX PECYPCOB;

¢ BHOCUTb KOPPEKTHUBBI B JIE€ATCIBHOCTh, OIIEHUBAaTh COOTBETCTBHUC
Pe3yJbTaTOB IIEJISIM, OIICHUBATH PUCKH MOCIEACTBUM IEITCIHHOCTH;

e KOOPJAUHUPOBATh M BBHINIOJHATH pabOTy B YCIOBUAX peaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

e Pa3BUBATh KPEaTHUBHOE MBIILJICHHUE IMPU PEIICHUN KU3HEHHBIX TIPOOJIEM.

ba3oBble ncciaenoBarejabCKHue J1eCTBUSA.

e BJIaJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUYECBBIMU TOHATHUSIMHU U METOJaMHU
busnuecKol HayKu;

eBJIAJICTh  HaBBIKAMH  y4E€OHO-MCCIICIOBATEIIbCKOM M MPOSKTHOM
NEATCIbHOCTH B 001acTH (DU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB pelieHHs] 3aaad (pHU3UIECKOTO
COJICpKaHMSs, TIPUMEHECHHIO Pa3IMYHbBIX METOJIOB IMO3HAHNS,

e BJIAJICTh BUJAMH JICSITCIHLHOCTH II0 ITOJYYEHHIO HOBOT'O 3HAHMS, €ro
UHTEpIIpeTalii, IpeoOpa3oBaHUI0 M IPUMCHEHHUIO B Pa3IUYHBIX
y4eOHBIX CHUTYaIUsAX, B TOM YHCJIE TIPU CO3JIaHUH YIeOHBIX MPOSKTOB B
o0nacTu GU3HKY;

e BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJlU3UPOBaTh 3ajauy,
BBIJIBUTaTh THUIOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHTBI IS
JI0OKa3aTeIbCTBA CBOMX YTBEPKACHUM, 3aJaBaTh IMapaMeTpbl U
KPUTEPUHU PEIICHUS;

e QHAJIM3UPOBATh TOJYYCHHBICE B XOJ€ PEIICHHs 3a7adll pPe3yJIbTaThl,
KPUTHYECKA  OIIEHWBAaTh WX  JIOCTOBEPHOCTh, IIPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBHUSAX;

e CTaBUTh W (POpMYyIHMPOBATH COOCTBEHHBIC 3a/ladyu B 00pa3oBaTEIbHOMN
TeSTeTLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

e TaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

e yMETh TEPEHOCUTHh 3HAHUS MO0 (U3NKE B MPAKTHUYECKYI0 OOJACTh
KU3HENEATEIHLHOCTH,

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;



e BBIJIBUTaTh HOBBIE WJIEU, IMpeaJiaraTh OpPUTHMHAIBHBIE TOIXOJbl U
pelIeHMUS;

e CTAaBUTH MPOOJIEMBI U 337241, JOITYCKAIOIINE AIbTePHATUBHBIE PEILICHUS.

Pabora ¢ undpopmaumeii:

e BJIQJICTh HABBIKAMH MOJyYeHUs] MHPOPMALUU (PU3UUECKOTO COJACPIKAHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBLHO OCYIIECTBIISATH MOUCK,
aHaJIN3, CUCTEMATU3alUI0 U UHTEPIPETAINI0 HH(OPMAIIUU Pa3InYHbIX
BUJIOB U ()OPM TPEACTABICHHUS;

e OIICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

* UCIIOJIB30BaTh CpEACTBA HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B pEHICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lady C COOJIOJEHHEM TPeOOBAHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW O€3011aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHMS B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3zHAYeHUs HH(POpMAIMKM M IEJEBOM ayJIUTOPHH, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

¢ OCYIIIECTBIISITh OOLIEHUWE HAa YypoKax (U3UKK U BO BHEYPOUHOU
NeSITeHbHOCTH;

e pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMii H CMAr4arh
KOH(DIIUKTHI;

e pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e[IOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
UHANBUYaTbHON paOOThI;

e BHIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUN C y4E€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YjeHa KOJIJICKTHUBA,

e IPUHUMATh 1€ COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH M
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHWIO: COCTAaBJISTH IUJIaH
NEUCTBUM, pACIpElesATh pOJAM C YYETOM MHEHHUM YYACTHHUKOB,
00CyX1aTh pe3yiabTaThl COBMECTHOM paOOTHI;

e OIICHMBATh KauyeCTBO CBOETO BKJAJa M KAKJOTO YYaCTHHKA KOMAaHIIbI B
oO1uit pe3ysabTar 1Mo pa3pabOTaHHBIM KPUTEPUSIM;

e IIpe/IJIaraTh HOBBIC MPOEKTHI, OICHUBATH HJEH C TMO3UIIMH HOBH3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

e OCYIIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3TUYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BooOpakeHHE, OBIThH
WHUIMATUBHBIM.

PeryasiTuBHbIE YHMBepPCAJbHbIE YueOHbIEe 1eliCTBUSA
Camoopranusanus:

e CAMOCTOSITENIbHO ~ OCYIIIECTBIIATh TO3HABATEIBHYIO JICATEIBHOCTH B
obnmactu (U3UKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

e CAMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHHS PACUETHBIX U KaUeCTBEHHBIX
3a/ay, TUIAaH BBITIOJIHEHHSI TMPAKTHYECKOM paboThl ¢  y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

e TaBaTh OIICHKY HOBBIM CUTYAITUsIM;

e paCHIMPATH PpaMKH y4yeOHOTO TMpeAMeTa Ha OCHOBE  JIMYHBIX
NpEeANOYTCHUN;



e JICJIaTh OCO3HAHHBIM BBIOOP, ApPryMEHTHpPOBaTh €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

e OIICHUBATh MTPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHUIO IPYIUIIUA B 00JIaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

e JaBaTh OIIGHKY HOBBIM CHUTyallUsiM, BHOCHTh KOPPEKTHBHI B
NeATEeIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB 1IEJISM;

e BJIaJICTh HABBIKAMHM TIO3HABATEIBHOM pedueKCMM KaK OCO3HaHUs
COBEpIIIAEMbIX JICHCTBUM M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB
1 OCHOBAHMU;

e HCTIOJIb30BaTh MPUEMBI pedIeKCHH JUI OIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PEIICHHUS;

e YMETh OILICHMBATh PUCKH U CBOCBPEMEHHO IMPUHUMATh PEIICHUS 10 HX
CHIDKEHHIO;

e IPUHUMATh MOTHUBBI M apryMEHTBHI JAPYTUX IPU aHAIM3E€ PE3yIbTaTOB
NEeATEIIbHOCTH,

e IPUHUMATH Ce0s1, TOHUMAsI CBOM HEJOCTATKH U JIOCTOMHCTBA;

e IPUHUMATh MOTHUBBI M apryMEHTBHI JAPYTUX IIPU aHAIM3Ee PE3yJIbTaTOB
NEeATEIIbHOCTH,

e IPHM3HABATh CBOE MIPaBO U MPaBO APYTUX HA OIIUOKH.

B nporiecce mocTrkeHNs TMYHOCTHBIX PE3yJIHbTATOB OCBOCHHUS ITPOTrpaMMBbI 110
dbu3uKe IS YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHUsA Yy OOyYaroIIuXcs
COBEPIIICHCTBYETCSI ~ DMOIIMOHAJIBHBIA  HHTEIJIEKT, IIPEATIOJIararoIIi
c(hOpMHUPOBAHHOCTH:

e CAMOCO3HAHHUA,  BKIIOYAIOMIETO  CHOCOOHOCTh  IMOHUMATh  CBOE
OMOIIMOHAJILHOE  COCTOSIHHME, BHUJETh  HAMpaBJICHUS  Pa3BUTHSA
COOCTBEHHOW SMOITMOHAIILHOM cdepbl, OBITh YBEPEHHBIM B ce0¢;

e CAMOPETYJIMPOBAHMS, BKITIOUAIOIIETO CAMOKOHTPOJIb, YMEHHUE TIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJICHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOITMOHAJILHBIM U3MEHEHUSIM M TIPOSIBIISATH THOKOCTD, OBITh OTKPBITHIM
HOBOMY;

e BHYTPCHHEH MOTHBAIIMM, BKIIOYAIOMIECH CTPEMJICHHE K JOCTHXKCHHIO
IeJId U yCrlexXy, ONTUMH3M, WHUIIMATUBHOCTh, YMCHHE JICHCTBOBATH,
HUCXO/Js U3 CBOMX BO3MOXKHOCTEH;

e ODMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMOHMMAaTh 3MOIMOHAIBHOE
COCTOSTHUE APYTUX, YYUTBIBATh €r0 IPH OCYIISCTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

e COIMAJIBHBIX  HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAMBATH
OTHOIIICHUS C JIPYTUMH JIFOAbMHU, 3a00THUTHCS, MPOSBISITH UHTEPEC H
paspeniaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e IOHUMATh POJb (U3UKU B DKOHOMHUYECKOW, TEXHOJOTHYECKOH,

AKOJIOTUYECKON, COLUMAIbHOM M ASTUYECKOM cdepax [IesaTeIbHOCTH



YeJioBeKa, poJib U MeCTO (PU3MKM B COBPEMEHHOW HAy4yHOH KapTHUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEIILHON M MPOTHOCTHYECKONU (DYHKIUN (HU3NUECKON TEOpUHU —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM U  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B (OPMUPOBAHUU TPEJICTABICHUN O (PU3NUECKON
KapTUHE MUDA;

e pa3nMyYaTh YCJIOBUS NPUMEHUMOCTH MOJeNel (PU3NUecKux Tea W
IpOLIECCOB (SIBJICHUI): MHEpLHUabHAs CHCTEMa OTCuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE JBHKCHUE,
CBOOOJHOE TajieHHe, abCOMIOTHO ympyras acdopmaliys, aOCOJIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIU rasa,
KUAKOCTH U TBEPAOTO (KPUCTAILUIMYECKOTO) Teja, UACAIbHBbIA Tras,
TOYEUHBIN 3apsij, OJHOPOIHOE JIEKTPUUECKOE MOJIE;

e pa3nuyaTh yclOBUA (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TOHUMATh BCEOOIIUI XapakTep (HyH/IaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e QHAJIM3UPOBATh U OOBICHATH MEXAHMYECKHE TPOLIECCHl U  SIBJICHHUS,
UCIIOJIb3YySl ~ OCHOBHBIC  ITIOJIOKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHUS, (DOPMYIbI KUHEMATUKU
PAaBHOYCKOPEHHOT'O  JIBIKEHMsI, TMpeoOpasoBaHusi [amumes s
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIMII
OTHOCUTEJIBHOCTU [ 'anuiiesi, 3aKOH BCEMHUPHOI'O TSTOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON IHEPTUH, CBS3b paOOThI CHUIIBI
C U3MEHECHUEM MEXaHUYECKOU SHEPIUU, YCIOBUs PABHOBECUS TBEPIAOTO
Tena), MPU ATOM HCIOJIB30BATh MAaTEMAaTHUYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSL ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuil ['ammiesi, BTOpOro u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHUS HMITYyJIbCa U MEXAHUYECKOM DSHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUS;

e AHAJIU3UPOBATH U OOBSICHATH TETJIOBBIE MTPOLIECCHI U SIBJICHUS, UCTIONIb3YSI
ocHoBHble moJoxkeHuss MKT u 3akoHbI MOJEKyJISpHOW (QU3UKU U
TEPMOJIMHAMUKHU (CBS3b JABJICHUS HWJEAIBHOTO Ta3a CO CpeaHein
KUHETUYECKOW SHEPrueu TEIUIOBOTO JIBMKCHUS M KOHIEHTPALMENH €ro
MOJIEKYJI, CBA3b TEMIIEPATypbl BEIIECTBA CO CPEAHEU KHUHETUYECKOMU
JHEPrUeu TEIJIOBOIO JBW)XXEHHS €ro 4YacTHll, CBS3b JaBJICHUS
UJCAIBHOTO Ta3a ¢ KOHLIEHTPAlUEW MOJIEKYJ W €ro TeMIepaTypou,
ypaBHeHue MeHnneneeBa—KnanelipoHna, nepBblid 3aKOH TEPMOIMHAMUKH,
3aKOH COXPAaHEHHWS SHEPrUd B TEIUIOBBIX IMPOLECCAX), MPU 3STOM
UCIIOJIb30BaTh MAaTEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh
yCJIOBHUSI TPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Knanernpona;

e QHAJIU3UPOBATh W OOBSCHATH DJICKTPUUECKHE SIBJICHUS, HCIIOJIb3Ys
OCHOBHBIE  TMOJIOKEHUSI W  3aKOHBl  BJIEKTPOJUHAMHUKUA  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, MOTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIsl, IPUHLMI CYNEPHO3ULIMU SIIEKTPUUECKUX
MOJIEH, TIPU 3TOM YKa3bIBas yCJIOBUs PUMEHUMOCTH 3akoHa KyiioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOILICHMS: 3aKOHbI OMa Jyisl yyacTka
LENU U Uil 3aMKHYTOW DJJIEKTPUYECKOU Lenu, 3akoH Jlxoynsa—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 11 3JIeKTPOoIIn3a);

e OMUCHIBATh (PU3MUECKHUE TMPOIECCHl W SBICHUS, HCIOIb3Ys BEINYUHBI:
MIEPEMEIIECHHUE, CKOPOCTh, YCKOPEHUE, UMIYJIbC TEJIA U CUCTEMBI TEI,
CHWJla, MOMEHT CWJbl, [JaBJI€HUWE, IIOTCHIMAJbHAS  JHEPIus,



KUHETHYECKas »HHEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTOCTH,
CUja TpPEHHsI, MOIIHOCTh, PHEPrus B3aUMOJCHCTBUS Teja C 3eMIIEN
BOIM3M €€ MOBEPXHOCTH, DHEPrusi ynpyrou nedopmaiuul NpyKUHbI,
KOJMYECTBO TEIUIOTHI, a0COJIIOTHAas Temreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACAIbHOTO OJHOATOMHOIO
ra3za, paboTa HA€aNbHOIO Ta3a, OTHOCUTENbHAs BIAKHOCTb BO3/yXa,
KITJI wunmeanpHOrO TEIUIOBOIO JBUTATENsl; AJIEKTPUYECKOE IOJIE,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJS,  HANpSKEHHOCTh  MOJIA
TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
JTUDJIEKTPUKE, TMOTEHIMANT AJIEKTPOCTATUYECKOTO TMOJsl, Pa3HOCTh
NOTEHIIMAJIOB, AJICKTPOJBIKYINAsi CHJIa, CUJa TOKa, HamNpsKeHUe,
MOIIIHOCTh TOKa, 3JIEKTpUYecKas EMKOCTh IUIOCKOIO KOHJIEHCATopa,
CONPOTHUBJICHUE YUYaCTKa LIETH C MOCJIEI0BATENbHBIM U MapaljieIbHbIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPIUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOPa;

¢ OOBSCHATL  OCOOCHHOCTH  MPOTEKaHUs  (QUBUYECKUX  SIBJICHUIL:
MEXaHUYECKOE JIBIDKCHHE, TEIJIOBOE JBI)KCHHE YacTHIl BEIleCTBa,
TEIJIOBOE  paBHOBecHE, OpOYHOBCKoe  JBWXeHHE, aAuddy3us,
UCIapeHue, KUMEHWEe U KOHJCHCAIUsl, TUIABJICHHE U KPUCTAJIN3alUs,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3AIUS TeN,
AKBUINIOTEHIIMAIbHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;

e IIPOBOJIUTH UCCIIECOBAaHUE 3aBUCUMOCTH OJHON (hM3MUECKOU BEIMYUHBI
OT JpYyrol ¢ UCHOJb30BAaHUEM TMPAMBIX M3MEPEHUH, MPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHpOBATh pe3yibTaThl MOJYYCHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJAEC TpadUKOB C Y4ETOM
aOCONIOTHBIX  IMOTPEUIHOCTEM M3MEPEeHHH, JieaTh BBIBOJBI IO
pe3ynibTaTam HCCIIeIOBAHUS;

 IPOBOJIUTH KOCBEHHBIE HM3MEpPEHUs (PU3NYECKUX BEJIUYUH, TPU ITOM
BBIOMPATh ONTUMAJILHBIN METOJ U3MEPEHHUS, OLIEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;

e IIPOBOJIUTH OMBITHI 110 MPOBEPKE MPEAJIOKEHHON THUITOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTATILHYIO YCTaHOBKY,
aHAIM3UPOBATh TOJIYYCHHBIC PE3yIbTaThl U JIENIaTh BBIBOJ O CTATyCe
MPEIOKEHHOW TUITOTE3bI;

e COOJTIO/1aTh MpaBmUiia 0E€30MACHOTO TPYy/a PH MPOBEIECHUN UCCIICT0BAHUIMA
B paMKax y4yeOHOro OJKCIEpUMEHTa, TMpaKTUKymMa U y4eOHO-
UCCJIEIOBATEILCKOM U TPOEKTHOW JEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPONCTB U J1a0OPaTOPHOTO 000PYAOBAHMUS;

epeIIaTh pPACUETHBIC 3aJa4d C SBHO 3aJlaHHOW W HESIBHO 3aJlaHHOM
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBUS 000CHOBBIBAThH
BBIOOP (M3UYCCKOM MOJENH, OTBeYaromield TpeOOBaHUAM 3aauw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(bu3HUeCKUX TEOpHUl MPU HMCIOJIb30BAHUM MATEMAaTHYECKUX METOJI0B
pemieHuss 3ajad, MPOBOAUTH PAcUEThl HA OCHOBAHUM HMMEIOIIUXCS
JTAHHBIX, AHAJU3UPOBATH PE3YNbTaThl M KOPPEKTHUPOBATH METOIbI
perieHus ¢ y4ETOM MOJTYyYEHHBIX PE3YJIbTAaTOB;

e peIIaTh KAYECTBEHHBIC 3aJa4M, TPEOYIOIHNE NPUMEHEHUS 3HAHUU U3
Pa3HBIX pas3fe’oB Kypca (PU3WMKH, a TaKKe HUHTETPANHM 3HAHUN U3
IpPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH



JIOTHYECKYIO IIETIOUKY PAacCYXICHUW C OMOPON Ha M3y4eHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

¢ UCTIONIb30BaTh TEOPETUUYECKHE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
NPUHIUAIIOB ~ padOThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTHUECKUX TPOIIECCOB;

e IPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKHX W 3apyOekKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

e AHATM3UPOBATH U OIICHUBATh TIOCTICICTBHS ObITOBO W
NPOU3BOACTBCHHONH  JEATCIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(GU3NIECKUMU TIPOIIECCAMM, C TIO3HIIMA YKOJIOTHUECKON 0e30MacHOCTH,
NPEICTABICHUNA O palMOHATFHOM TPUPOJIONOIB30BAHUM, a TaKKe
pa3yMHOM HCITOJIb30BAHUN JOCTHKCHUM HAYKH WM TEXHOJOTHH s
TaJIbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTRA;

e IPUMEHSTH pa3JInYHbIe CIOCOOBI pabOThl ¢ MHGOpMALIHEH (HU3HUUECKOTO
CoJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TOUCKA, MEpPepadOTKU M TMPEAbSABICHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHON uHdopmaIu, CTPYKTYPUPOBAHUS u
UHTEpHpeTanud  uHGOpPMAIMU,  MOJYYEHHOW M3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYyYaeMyr HH(OPMAIUIO
U OLICHUBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOPMAIIUK;

e TIPOSIBIISITH OpraHu3alMOHHbIE U MO3HABATENIbHbIE  YMEHHUS
CaMOCTOSTENILHOTO MPUOOpPETEHUsT HOBBIX 3HAHWM B  IIpoliecce
BBITIOJIHEHHUS ITPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX padoT;

e paboTaTh B TPYIIE C HCIOIHEHUEM pPa3IUYHBIX COLUAIBHBIX PpOJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PaIMOHAIBHO  pacIpelemsiTh
NeSITeIbHOCTh B HECTAHJAPTHBIX CHUTYallUsIX, aJeKBaTHO OIICHUBATh
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAaeMON
poOJIeMBI;

e IIPOSIBJISITh MOTHBAIMIO K Oyayied mpodeccHoHambHOM esTeTbHOCTH
0 CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOUIIs.

K xonimy oOyuenust B 11 knacce npenMeTHbIe pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e IOHUMATh POJIb (U3UKH B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIIMAIBHOW M JTHYECKOW cdepax NeaTelbHOCTH YeJOBEKa, POjb U
MeCTO (U3MKM B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, pPOJib
ACTPOHOMHH B MPAKTUYECKOU AECATEIIBHOCTU YEJIOBEKA U JAJbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHUH, 3HAYEHUE ONMCATENBHOM,
CUCTEMATU3HUPYIONIEH, O0OBICHUTEILHON U MPOTHOCTUYECKON (DyHKITUN
¢us3nueckoil TeOpUM — OICKTPOJAMHAMHKH, CHEIUAIBHOU TEOpUU

OTHOCUTEJILHOCTH, KBAHTOBOW (DU3WKH, POJIb (PU3UUECKOW TEOpPUH B
(bopMHUpPOBAHUY TIPEACTABICHUA O (PU3MUECKOUW KapTHHE MHUpa, MECTO
¢usnueckoil KapTUHBI MHpa B OOIMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O IPUPOJIC;

e pa3NMYaTh YCJIOBHUS TPUMEHUMOCTH MOJENel (PU3MUECKHX Tel W
MPOLECCOB (SIBJIICHUI): OJHOPOJHOE HJIEKTPUUECKOE M OJHOPOIHOE
MarHuTHOE TIOJsl, TAapPMOHHYECKHE KOJICOAHWS, MaTeMaTUYeCKHU
MasTHUK, UJCANbHBIA TPYKUHHBIM MasTHUK, TAPMOHUYECKHE BOJIHBI,



UJcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEW aToma,
aTOMHOTO sIJIpa ¥ KBAHTOBOM MOJIENIN CBETA;

e paznuyaTh ycloOBUA (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDb MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATh U OOBACHATH JIECKTPOMATHUTHBIE MPOIECCHl U SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TOJIOKEHHMSI M 3aKOHBI D3JEKTPOAMHAMUKHU U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
AJNIEKTpPUUECKOro 3apsiia, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMATHUTHON  uMHAyKuuu, npaBwio Jlenma, cBs3p JJIC
CAMOMHAYKIIMM B DJEMEHTE JJIEKTPUUECKOW IEMU CO CKOPOCThIO
U3MEHEHHUS  CUJIbI  TOKa, IMOCTYJaThl  CIHEHUAaJIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

e QHAJIM3UPOBATh W OOBSCHATH KBAHTOBBIE TMPOIECCHl U  SIBJICHHUS,
UCIIOJIb3Ys TIOJIOKEHUS] KBAHTOBOM (M3HMKK (ypaBHEHHE ODWHINTEHHA
st poTodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIIICHHS HeomnpeneneéHHocTen [ eizenOepra, 3akOHBI COXpaHEHUS
3apsAI0BOTO ¥ MAacCOBOTO YHCEI U SHEPTHUH B SIJICPHBIX PEAKIUAXK, 3aKOH
PaAMOAaKTUBHOTO pacnaia);

e OMIUCHIBaTh (PU3UUECKHE MPOIECCHl U SBJICHUS, HCIOIb3Ys BEIUYUHBI:
HaANPsHKEHHOCTD AIEKTPUIECKOTO oI, MOTEHITHAI
AIEKTPOCTATUYECKOTO oJIA, Pa3HOCTh MOTEHIIHAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJisi, MarHUTHBINA
NOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DSJIEKTPOABUXKYIAsS CHIIA
CAaMOMHAYKIIMHM, SHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PESTUBUCTCKUM  WMMITYyJIbC, TIOJIHAsE OHEPTUsl, DHEPrus  IOKOS
CBOOOJTHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apAl sapa, SHEPTUsI CBSI3H SIIpa;

¢ OOBSCHATh  OCOOCHHOCTM  MPOTEKaHUS  (UBMYECKUX  SBJICHHIA:
AIEKTPOMArHUTHAS WHITYKITUS, CaMOMHYKITHS, pe30oHaHC,
uHTEpPEpEeHINs BOJIH, IU(pakius, AUCIEPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (oroanekrpuueckuii pdext (dbotodrddexr), anpda- u
OeTa-pacniajipl siiep, raMMma-u3aydeHue sjaep, Gu3nuecKue MPUHITUITBI
CIEKTPaJIHLHOTO aHalIu3a U paboThI J1a3epa;

e OTIPENIETISATh HAMpPABJICHUE WHAYKIIMM MArHUTHOTO TMOJSi MPOBOJHHUKA C
TOKOM, CHJIbI Amriepa u cuiisl JIopeHia;

e CTPOUTHh HM300paKEHUE, CO3/1aBaEMOE IUIOCKUM 3€pPKaJioM, TOHKOM
JIUH30M, U paCCYUTHIBATh €T0 XapaKTEPUCTUKH;

e IPUMEHSATH OCHOBOTIOJIATAIOIINE ACTPOHOMHUYECKUE TMOHSATHUS, TEOPUHU H
3aKOHBI JIJII aHajdu3a W OOBACHEHUS (U3MYCCKHX IIPOIIECCOB,
MIPOUCXOAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEKTATAKTUYECKOM
cpene; ABKESHHSI HEOSCHBIX TeJl, DBOITIONNH 3BE3/] U BeeneHHoM;

e IPOBOJIUTH HMCCIICIOBAHWE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3YJNbTAThl TOJTYYEHHON 3aBUCUMOCTH
¢u3nUecCKuX BETWYMH B BUJE TpPapUKOB C Yy4ETOM aOCOIMFOTHBIX
MOTPEITHOCTeH  M3MEPEHHM, JieJlaTh BBIBOABI IO  pe3yJbTaTaM
MCCJICIOBAHMUS,;

 IPOBOJIUTH KOCBEHHBIC HM3MEpPEHUs (PU3NYECKUX BEJIUYUH, MPH ITOM
BBIOMPATH ONITUMAJIbHBIN METOJ U3MEPEHUS, OLICHUBATh A0COJIIOTHHIE U
OTHOCUTEJIbHBIC MIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHI;



e [IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEAJIOKEHHONW TUITOTE3bI: MIJIAHUPOBATh
AKCIIEPUMEHT, coOupaTh AKCIIEPUMEHTATIbHYIO YCTaHOBKY,
aHAJIM3UPOBaTh MOJIYYCHHBIC PE3YJbTaThl U JIeNaTh BBIBOJ O CTATyCe
PEJI0KEHHON TUITOTE3bI;

e OIIMCBIBATh METO/IbI MOTYUYEHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e cOOJTI0/1aTh MpaBmUiia 0E€30MaCHOTO TPya IPH MPOBEICHUHU UCCIIET0BAHUM
B paMKax Yy4yeOHOro DJKCIEpUMEHTa, TMpaKTUKymMa U Yy4eOHO-
UCCJIeIOBATENILCKOM U MPOEKTHOM JEATEIbHOCTH C HUCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPONCTB U J1a0OPaTOPHOTO 00OPYIOBAHMUS;

e pelIaTh pacy€THBIC 3a7aud C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nueckoil MOENbIO: HAa OCHOBAHMM aHaliM3a YCJIOBHS BBIOUpATh
(du3nueckue MoJIeNu, OTBEYaloIIne TPEOOBaHUSM 3a/lauu, PUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI (DU3NUECKUX TEOPUI
OpU  HCIOJIb30BAHMM MATEMAaTHMYECKUX METOJO0B pEIIeHHs 3ajad,
OPOBOJUTH  pacu€Thl HAa  OCHOBAHUM  HMEIOIIMXCA  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

e pelIaTh KAa4YECTBEHHBIC 3aJauM, TPEOYIOIIHE NPUMEHEHUsS 3HAHUU U3
pPa3HBIX pa3feloB Kypca (PU3MKH, a TaKXKe HMHTETpallud 3HaHUN u3
JIpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO ILIETIOYKY PaCCYkKIACHHUIN C OMOpOoN HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

* UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB;

e IPUBOJIUTh TPUMEPHI BKJIa/Ja POCCUUCKUX U 3apyOEHKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOUIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHAJTU3UPOBATH u OIICHUBATh MOCJIC/ICTBHUS OBITOBOI u
IIPOM3BOACTBEHHOW  JIEATEJIIBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
bu3HUeCKUMU TPOIIeCCaMu, ¢ TTO3UIIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTABICHU O pPaIMOHAIILHOM TMPUPOJIOINOJIB30BAHUHU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTHXKCHUN HAyKW M TEXHOJOTUH ISt
JaTbHEHIIET0 pa3BUTHS YEJIOBEYECKOTO 00IIECTBA;

e IPUMEHSTH Pa3JInYHBbIE CIIOCOOBI pabOThl ¢ MHGOPMAIHEH (HU3UIECKOTO
CoJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCTOIB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, MepepabOTKU U TPEIbSABICHUS y4eOHOU H
HAYYHO-TIOMYJISIPHON uHdopmaIu, CTPYKTYPUPOBAHUS u
UHTEpIpeTanud  uHGOpPMAIMK,  TMOJIYYEHHOM U3  Pa3IMYHBIX
MCTOYHHMKOB, KPUTHYCCKH aHAIM3MPOBATH MOJTYYaeMyH0 HH(OPMALMIO
U OIICHWBATh €€ JIOCTOBEPHOCTHh KaK HAa OCHOBE WMMEIOIIMXCS 3HAHHM,
TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA HH(OPMAIIUK;

e TIPOSIBIISITH OpraHU3aIMOHHbIE u MO3HABATEIIbHbIE yMEHUS
CaMOCTOSITENILHOTO MPUOOpPETEeHUsT HOBBIX 3HAHWW B TIpoIEecce
BBITIOJIHEHUSI IPOEKTHBIX U Y9€OHO-UCCIIeI0BATEILCKUX PabOT;

e paboTaTh B TPYIIE C HCIOTHECHUEM PA3IUYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh ~ pabOTy  TPYMIbI,  PAIMOHAIBHO  pacHpenemsiTh
NeSTETPHOCTh B HECTAaHAAPTHBIX CHUTYallUiX, aJCKBAaTHO OIICHWUBATH
BKJIQJl K&XJIOTO M3 YYACTHUKOB T'PYIIHI B PEIICHUE pacCMaTpUBaeMOn
MPOOJIEMBI,



e IIPOSIBJISITh MOTUBALIMIO K Oyayied mpodeccuoHambHOM esTeIbHOCTH
o CHEUATBHOCTSIM (UBHKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HanmenoBaHmue pa3jie/ioB U TeM JuiekTpoHHbIE (UG POBbIE)
KoHnTpoJubHbie IIpakTHYeckue
n/m | MmMporpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoTshI
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
11 Hayunsblii MeTO1 MO3HAHUS 6
' HPUPOIBI
Utoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpIOTO Tea 5 1
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
OcHoBBI
3.1 MOJIEKYJISIPHOKNHETUYECKON 15 1
TEOpPUH
Tepmonunamuka. TeroBeie
3.2 P 20 1
MAaIIHHbI
3.3 ArperatHble COCTOSIHUSI BEIIECTBA. 14 1




®a30BbIe IEPEXOIBI

Uroro no pazaeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DIEKTpUUECKOE 1101 24
4.2 IToCTOSIHHBIN JEKTPUUCCKUNA TOK 24
4.3 ToKM B pa3nu4HbIX cpeiax 6
Hroro no pazneny 54
Paznen 5. PUBHUYECKUHN MPAKTUKYM
51 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pasaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10
170 16

[NPOTPAMME




11 KIIACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarnutHoe nose 14
DneKTpOMarHuTHas
1.2 P 13 1
WUHIYKINS
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJTHBI
21 Mexanuueckue 10
KoseOaHus
59 DNIeKTpOMarHuTHBIC 15
Kose0aHus
Mexanuveckue u
2.3 AJIEKTPOMArHUTHBIC 10 1
BOJTHBI
24 OnTuka 25 1
Hroro mo pazneny 60
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBbHOCTH
3.1 Ocnossl CTO 5 1
Uroro no pazgeny 5




Paszgen 4. KBAHTOBAS ®PU3UKA

41 KOpl‘IyCKE/J'IHpHO- 15
BOJIHOBOM JTyaJin3M

4.2 dusuka atoma 5

®du3uKa aTOMHOTO f/1pa

4.3 1 DJIEMEHTAPHBIX 5
YaCTHII
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

OJeMeHThl aCTPOHOMUHU
5.1 12
U acTpopU3UKU

Hroro no pazgeny 12

Pazzea 6. PUSUUYECKUN MPAKTUKYM

duzndeckui
6.1 16
NPaKTUKYM
Hroro mo pazueny 16

Paznea 7. OBOBIIAIOIIEE ITOBTOPEHHUE

CucreMmaTtuzanus u
00001IEeHne
IPEAMETHOTO

7.1 P 15
COJIep>KaHUs U OTbITa

ACATCIIBHOCTH,

puoOpEeTEHHOTO TIPH




U3y4eHHUH Kypca
¢uzukm 10 — 11
KJIacCOB

Uroro no pazgeny 15
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO
- 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
U3ydeHust
1o MJIAHY

Jlara
H3y4eHust
(paxkTnueckn

JJIeKTPOHHbIE
uudgponbie
oOpa3oBaTesibHbIE

pecypchl

®dusuka —
dbyHIamMeHTaIbHAs
HayKa O IpUpoJIe

Hayunsb1ii MeTox
MO3HAHUS U METOJIbI
WCCJICIOBAHUS
bu3HYeCKUX SIBJICHUIN

OKCIIEPUMEHT U TEOpUs
B TIpoLIecce MO3HAHMS
npupobl. Habmonenue
N OKCIICPUMCHT B
buzuke

Crioco6b1 U3MepeHus
(OUBUYECKUX BEITUYUH

AbcomoTHas U
OTHOCHUTEJIbHAs
MOTPEIIHOCTH
U3MEepeHH PU3nIecKux
BEJIMYMH




MoaenupoBaHue B
¢usuke. Ponp u Mmecto
bu3uKy B
bopMHUpPOBaHUH
COBPEMEHHOMN Hay4HOM
KapTUHBI MUDA, B
IIPaKTUYECKON
JIESATEIIbHOCTH JIFOACH

Mexanunueckoe
neuxenue. Cucrema
oTcUeTa.
OTHOCUTENHHOCTD
MEXaHUYECKOTO
newxenus. [Ipsamas u
oOpatTHas 3a1a41
MEXaHUKHU

Pannyc-Bexkrop
MaTepHAIbHON TOYKH,
€ro MPOEKLUU Ha OCH
KOOpPJMHAT.
Tpaexropus.
Ilepemenienue.
Cxopocts. Ux
IIPOEKIMU HA OCH
KOOpJIMHAT

PaBHOMEpHOE
MPSAMOJIMHEITHOE




JIBHKCHUE.
['padmyeckoe onmcanme
PaBHOMEPHOTO
IPSIMOJIMHEHHOTO
JIBYDKECHUS

10

Crnoxenne
nepeMeIeHui u
ckopoctei. Pemenune
3aja4

11

HepaBHomepHoOe
JBUKEeHNE. MrHOBEHHAas
CKOPOCTb. Y CKOpEHHE.
IIpssMonuHeliHOE
JIBUKEHHUE C
ITOCTOSTHHBIM
YCKOpEHUEM

12

I'paduueckoe onucanue
IIPSIMOJIMHEMHOTO
JIBUJKEHHUS C
MTOCTOSTHHBIM
YCKOpEHUEM

13

CBo0OoiHOE TTasieHue.
YckopeHne cBOOOTHOTO
HajcHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH
U UX Tpaduku




14

JBr>xeHue tena,
OpOILIEHHOT0 MO YIJIOM
K TOPU30HTY

15

Kpusonunelinoe
JIBUKEeHUE. [[BUKEeHUE
10 OKPY>KHOCTH.
YrioBas u nuHeMHas
ckopocts. [lepuon u
yacToTa.
LenTpocTpemMuTenbHOE
Y MOJIHOE YCKOPEHUE

16

KoHTtposbHas padoTa mo
teme "Kunemaruka"

17

ITepBbIif 3aK0H
HrroToHa.
WNuepuunanbHbie
CHCTEMBI OTCUETA.
[TpuHIMD
OTHOCHUTEIBHOCTH
lammnes.
HewnnepunansHbie
CUCTEMEI OTCUETa

18

Cuna.
PaBHozelicTByOIIAs
cuna. Bropoii 3akoH
Hrrotrona. Macca

19

BzaumoneiicTBue Ten.




Tpernii 3akoH HproToHa

20

[TpuHIMn
CYNEPNO3ULIUU CHUJL.
Pemenne 3amag Ha
MIPUMEHEHUE 3aKOHOB
HrroTrona

21

3aKOH BCEMUPHOIO
TATOTEHUS.
OKBUBaJIEHTHOCTh
IrPaBUTALMOHHON U
MHEPTHOM MacChl

22

Cuna TspKEeCTH U
yCKOpeHue cBOOOIHOTO
naieHus

23

JIBmkeHre HeOEeCHBIX
TeN U UX
HCKYCCTBEHHBIX
CcIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kenuepa

24

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

25

Cuna tpenus. [Ipupona
Y BUJIBI CHJT TPEHUSI.
JIBr>KeHUE B )KUAKOCTH
Y ra3e ¢ Y4ETOM CHUJIbI




COIIPOTUBJICHHUA CPCIbL

26

JlaBneHue.
I'mppocratudeckoe
nmasieHue. Cria
Apxumena

27

AGCONIOTHO TBEPLIOE
teno. [loctynarensHoe
U BPAIlaTEIbHOE
ABVKCHUC TBEPAOTO
Tena

28

MOMEHT CuJIb
OTHOCHUTEIILHO OCH
BpaieHus. [lneqo cuibl

29

CrnoskeHHe CHUlI,
MIPHIOKEHHBIX K
TBEpAOMY Temy. LlenTp
TSIKECTH Tejia. Y CIIOBHUS
paBHOBECHSI TBEPIOTO
Tena. Buasl paBHOBecHS

30

Penrtenue 3anau

31

KonTponbnas pabota mo
teme "JIuHaMuKa.
Cratuka TBEepaoro tena"

32

Nmirynse
MaTepualbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX




touek. LlenTp macc
CHUCTEMBbI MaTepUAIIbHBIX
touek. Teopema o
JBUKEHHUH LIEHTPa Macc

33

HMritynbC cuiibl ©
VU3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsS
uMmnyisca. PeaktuBHoe
JBUKCHHE

34

MomMeHT uMItysbca
MaTepuanbHOU TOUKHU.
[Ipeacrasnenue o
COXPaHEHUHU MOMEHTA
MMITyJIbCa B
LHEHTPAIBHBIX MOJISAX

35

Pemenne 3agau

36

Pabota cuiel Ha MaJIoM
1 HAa KOHCYHOM
MepPEeMEIICHHH.
['paduueckoe
npecTaBiIeHne paboThI
CHJIBI. MOIIIHOCTD CUJIBI

37

Kunernueckas 3Heprusl.
Teopema 006 U3MEHEHHUH
KMHETUYECKOW YHEPTUU
MaTepHaJIbHOU TOYKU




38

[ToreHumanbHbIE U
HEMOTEHIMATbHBIC
cuibl. [loTeHuumanpHas
sHeprus. Bropas
KOCMHYECKAasi CKOPOCTh

39

Tperbs kKocMuyecKas
ckopocTb. CBs3b
paboThI
HEMOTEHIUAIbHBIX CHJI
C UBMEHEHUEM
MEXaHUYECKON IHEPIUn
CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS
MEXaHUYECKON IHEPTUn

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpaBHenue beprymum
U1 UaeaIbHOU
JKUJIKOCTH

41

KonTponbhas pabota no
TeMe ""3aKOHBI
COXpaHCHHUS B
MexaHuke"

42

PazButne
MPEJCTaBICHUN O
MPUPOAE TEIIIOTHI.
OCHOBHBIE TTOJIOKCHUS




MKT. duddyzus.
bpoyHoBckoe nBuxkeHuE

43

Crpoenue
ra3000pa3HbIX, KUIKUX
Y TBEPJIBIX TEJL.
Xapakrep JBUKECHUS U
B3aMMOJICHCTBHS YACTHI]
BEIeCTBa

44

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonuuecTBo BemecTna.
[TocrosinHas ABoraapo

45

Temneparypa. Teriosoe
paBHoBecue. [lIkana
Lenbcus

46

Pemenue 3agau

47

W neansHblii ras.
I"'a30BEIE 3aKOHEI

48

YpaBHeHue
MenaeneeBa-
Knaneiipona. Pemenue
3a1a4

49

AOGcomrorHas
TeMIiepaTypa. 3aKkoH
JlanbToHA

50

N3onpoueccel B




nacaJbHOM Ira3€ C
IIOCTOAHHBIM

KOJIMYECTBOM BCIICCTBa

51

['paduueckoe
IpeCTaBICHNE
M30TIPOLIECCOB:
U30TEepMa, U30X0pa,
n3zobapa

52

OcHOBHOE ypaBHEHHUE
MKT

53

Pemenue 3amau

54

CBs13b a0COMIOTHON
TEeMIIepaTypbl
TEPMOJIUHAMUYECKOI
CHUCTEMBI CO CpeaHen

KUHETUYECKON IHEpPTUen

MOCTYIIAaTCJIbHOT'O

TEIJIOBOTO JIBIDKEHUS €€

YaCTHI]

55

0O0001eHne n

cUCTeMaTHu3anus 3HaHUHU

o teme "OCHOBEI
MKT"

56

KonTponbhas pabota no

Tteme "OcuoBsl MKT"

57

TepMoguHaMmuyeckast




crucrema. 3aj1aHue
BHEILIHUX YCIIOBUU ISt
T/ cucrembl. BHennne
Y BHYTPEHHUE
napametpsl. [lapameTpsl
Tl cuctemsl Kak
CpeIHHE 3HAYCHUS
BEJIMYHH,
OMMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM
YpOBHE

58

Hynesoe nauano
TEPMOJIMHAMHUKH.
Camonpou3BoJibHas
penakcauus T/1
CHUCTEMBI K TEIJIOBOMY
PaBHOBECHIO

59

Monienb nearsHOTo
rasza B TEepMOJMHAMUKE.
Ycnosus
MPUMEHUMOCTH 3TOU
MOJEIIN

60

YpaBHeHue
Menneneena-
Knaneiipona u
BBIPKEHHE JIJIS
BHYTPEHHEHN YHEPTUHN




61

Beipaxenue s
BHYTPEHHEHN SHEPrun
OJIHOATOMHOT0
UJCAIBHOTO rasa.
KBasucratnueckue u
HECTaTHUYECKUE
IIPOLIECCHI

62

DOnemeHTapHasi paboTa B
TEPMOJMHAMHUKE.
Brrancnenue paboTsl 1o
rpaduky mporecca Ha
pV-auarpamme

63

Temonepenaya kaxk
croco0 U3MEHEHus
BHYTPEHHEHN HEPrun
TJI cuctemsl 6e3
COBEpIIEHUSI pabOThI

64

Konpexkius,
TETJIOTPOBOHOCTbD,
U3IIy9CHUE

65

KonnuecTBO TEIIOTEHL.
TemnoémkocTs Tema.
VenpHas U MOJIIpHas
TEIMIOEMKOCTHU
BeIlecTBa. Y AeabHas
TEIJIOTa CropaHus
TOIJINBA




66

Pacuét xoinmuectBa
TCIIJIOTHI HpI/I
Temionepeaaye

67

[TousiTue 00
aanabaTHOM Iporiecce.
IlepBblil 3aK0H
TEPMOIUHAMUKHN

68

KosnuecTBo TemnoTsl u
paboTa Kak Mepbl
WU3MEHEHUS BHYTPEHHEN
sHepruu TJ[ cucrembl

69

Bropoii 3akoH
TEPMOMHAMHKH JIJIS
PaBHOBECHBIX U
HEpPaBHOBECHBIX
IPOLIECCOB.
HeoGpatumocTs
HPUPOTHBIX TIPOLIECCOB

70

[IpuHIMIIBI AENCTBUS
teroBbix MamuH. KITJ]

71

MakcumanbsHOe
3nauenue KITJI. [ukn
Kapno

72

Penrtenue 3anau

73

DKOJIOTUYECKHE
aCIIEKTHI




HCIIOJIb30BaHUS
TCIUIOBBIX JIBUTATEIICH.
TennoBoe 3arpsi3HEHUE
OKPY’KaIOIIIECH CpeIb

74

Pemenue 3amau

75

O06o0061IEHNE U
cucTeMaTu3aIus 3HaHui
10 TEME
"TepMoaMHAMUKA.
TenmoBrie MalInHb"

76

KonTponbhas padota 1no
teme "TepMoauHamMuKa.
TerioBble MaHb"

77

[Tapoo6pa3zoBanue u
KOH/JICHCAIIUS.
Hcnapenue u KAIeHue.
VY nenbHas TemioTa
napooOpa3zoBaHus

78

Hacrwrmennsle u
HEHACHIIIICHHBIC TTapHI.
KauecTBennas
3aBHCUMOCTD TNIOTHOCTH
W JaBJICHUS
HACBIILIEHHOTO 11apa OT
TEeMIIepaTyphbl, UX
HE3aBHCHUMOCTB OT
00BEMa HACKIILIEHHOT'O




napa. 3aBUCUMOCTb
TEeMIIEpaTypbl KUIICHUS
OT JIaBJICHHS B
KHUJIKOCTH

79

BnaxnocTs BO3ayXa.
AOconoTHas U
OTHOCHUTEJIbHAsA
BIIQYKHOCTh

80

Pemenue 3amau

81

TBépnoe Temno.
Kpucrannnueckue u
amopQHbIe Terna.
AHU30TpONUs CBOMCTB
KpPHUCTAJIJIOB

82

IInaBmenne n
KpUCTAJUTH3AIIUS.
VY nenpHas TemaoTa
IJIaBJICHHS.
Cyb6numarus

83

Hedbopmaruu TBEpAOTO
tena. Pactskenne n
cxkarue. Casur. Moaynb
FOwnra. IIpenen ympyrux
nedopmaruit

84

TennoBoe pacmmpenue
JKUJIKOCTEN U TBEPJIBIX




Tel. AHFapMOHU3M
TEIUIOBBIX KOJIeOaHUit
YaCcTHI] BELIECTBA

85

[IpeoOpazoBanue
SHEPTuu B (a30BbIX
nepexoaax

86

YpaBHEHUE TEIIOBOTO
Oaanca

87

Pemenne 3agau

88

[ToBepxHOCTHOE
HaTsKEHUE.
Kanunnsipusie sBieHus.
JlaBneHue mo
VCKPHUBJICHHON
MMOBEPXHOCTBIO
)kunkoctu. Popmyna
Jlannaca

89

0O00011eHue u
cucTeMaTn3anus 3HaHUI
1o Teme "ArperaTHble
COCTOSTHUSI BEIIECTBA.
®da30BbIe IEPEXOBI"

90

KonTponbhas pabota no
TeMme "ArperaTHble
COCTOSTHUSI BEIIECTBA.
®dazoBble epexoas”




91

OnexTpu3anus Tea u eé
IIPOSIBJICHUS.
DJIEeKTpUYECKUM 3apsi.
JlBa Buaa
ANEKTPUUECKUX
3apsaoB. [IpoBogHuKH,
TUAJICKTPUKU U
MOJIYTIPOBOJHUKHU

92

DJIeMEHTapHBII
SIEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3aps/ia

93

BzaumoneiictBue
3apsiioB. ToueuHble
3apsansl. 3akoH Kynona

94

Pemenne 3agau

95

DIIEKTPUUIECKOE TIOJIE.
Ero neiictBue Ha
ANEKTPUUECKUE 3aPS/IbI

96

HampsxénHocTs
3JIEKTPUYECKOTO TOJIA.
[TpoOuslii 3apsia. Jluauu
HaIpPsHKEHHOCTH
AJIEKTPUYECKOTO TOJIA.
OnHopoaHoe
EKTPUYECKOE 10JIE




97

IToTeHmuanbHOCTD
AJIEKTPOCTATUUECKOTO
rmoJist. PasHocTh
IMOTCHITUAIOB B
HaIpsHKeHUE

98

ITorenmuanpHas
SHEprus 3apsja B
3JIEKTPOCTATUYECKOM
noie. Ilorennman
3JIEKTPOCTATUYECKOTO
TTOJIA

99

CBs13b HANPSHKEHHOCTH
MOJISI U Pa3HOCTHU
MOTEHIMAIOB JJIs1
AIIEKTPOCTATUYECKOTO
OJIS

100

[TpuHIMDO
CyNEpPIO3ULIUU
ANEKTPUYECKUX TOJIEH

101

Pemenue 3amau

102

ITone Toyeunoro 3apsna.
ITone paBHOMEPHO
3apsHKEHHOMN cdepsl

103

ITone paBHOMEPHO
3apsKEHHOTO 110
00béMy mapa. [Tose




pPaBHOMEPHO
3apsKCHHOU
OeCKOHEYHOH
IIJIOCKOCTH

104

IIpoBoHMKY B
ANEKTPOCTATHYECKOM
rmose. Y cloBue
paBHOBECHS 3apsi/I0B

105

JvsnexTpuky u
MOJIyTIPOBOJJHUKH B
JIEKTPOCTATUYECKOM
noJje

106

Konnencarop.
DNEeKTPOEMKOCTh
KOHJICHCATOPA.
DIEKTPOEMKOCTh
TJIOCKOTO KOH/IEHCATOpa

107

[TapannensHoe
COEIMHEHUE
KOHJIEHCATOPOB

108

ITocaenoBaTenbHOE
COeTMHEHHE
KOHJIEHCATOPOB

109

OHeprus 3apsyKeHHOTO
KOHJICHCATOPa

110

Penrenue 3anau




111

JIBrkeHue 3apsyKeHHON
4aCTULbl B OJHOPOJHOM
JJEKTPUYECKOM I10J1€

112

Pemenue 3amau

113

0O0001EeHuEe 1
cUCTEeMaTH3aIlHs 3HAHUH
o TeMe
"DnekTpuueckoe mose"

114

KonTponbhas pabota no
TeMe "DIeKTpuyecKkoe
nosie"

115

Cwuia ToKa.
ITocTOSAHHBIN TOK.
Ycenosus
CYIIECTBOBAHUSA
MMOCTOSTHHOTO
AIEKTPUYECKOTO TOKA

116

HcTtouyHuku TOKA.
Hanpsixenne n 9/1C

117

3akon OMa aJ1s1 yyacTka
LEenu. DIEKTPUYECKOe
COIPOTHBIICHUE

118

3aBUCUMOCTH
CONPOTHUBIIEHUS
OJIHOPOJIHOT'O
MIPOBOJIHUKA OT €0




JJIMHBI U IIJI0OIaau
MOICPCUYHOTO CCUCHUA

119

Y aenbHOE
CONPOTHUBIICHUE
BemiecTBa. Pemenue
3aJa4

120

ITocaemomarenbHOE,
napajuiejabHoe,
CMEIIIAaHHOE COCTMHCHHE
IMPOBOAHUKOB

121

Pacuér pa3zBeTBIEHHBIX
ANEKTPUYECKUX LIETICH.
[TpaBuna Kupxroda

122

Pemenue 3agau

123

Pabora anekrpudeckoro
TOoKa. 3aKkoH Jlxoyns —
Jlenma

124

Pemenne 3agau

125

MontHOCTh
AJIEKTPUIECKOTO TOKA.
TemoBass MOIITHOCTb,
BBICIIAEMAs Ha
pe3ucrope

126

Penrtenue 3anau

127

OJIC u BHyTpeHHEE
COIPOTHBIICHUE




HCTOYHHUKA TOKa

3axoH Oma i1 MOJIHOU

128 (3aMKHYTOH)
ANEKTPUYECKOMN LETH

129 Pemenue 3amaq
MOIIIHOCTb UCTOUYHUKA

130
TOKa

131 Kopotkoe 3aMbIkanue

132 Konnencarop B menu
IMOCTOSIHHOT'O TOKa

133 Pewmenue 3amau
Pemenue 3agad mo reme

134 "TTocTOSTHHBIHI
ANEKTPUUECKUI TOK"
Pemenue 3agad mo reme

135 "TTocTOSTHHBIN
ANEKTPUUECKUI TOK"
Penrenue 3amad mo teMe

136 "TlocTOSTHHBIN
3IIEKTPUYECKUM TOK"
0O00011eHne n

137 cUCTeMaTH3alus 3HaHuH
o TeMe "IlocTOSTHHBIH
3NIEKTPUYECKUM TOK"

138 KoHnTtponbhas padoTa mo




teme "llocTossHHBIN
ANEKTPUUECKUHN TOK"

139

DeKTpuueckas
MPOBOJANMOCTH
pa3IMYHBIX BEIIECTB.
DIIEKTPUUECKHUI TOK B
MeTaax.
CBepXnpoBOIUMOCTD

140

DNEeKTPUUECKUN TOK B
pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®apanes s
ANEKTPOIU3A

141

DIIeKTPUUECKHUI TOK B
razax. Ilimazma

142

DIIeKTPUUECKHUI TOK B
BakyyMe. BakyyMmHbIe
npuOOpbI

143

DJIEKTPUUYECKUI TOK B
MOJTYITPOBOTHAKAX

144

[TorynnpoBOIHUKOBBIE
npuOopbI

145

dusnueckun
NPaKTUKYM I10 TeMe
"M3MepeHue CUIIbl TOKA
Y HaIlpsDKEHUS B LIENU




MOCTOSTHHOTO TOKa TpH
MIOMOIIM aHAJIOTOBBIX H
(G poBbIX
U3MEPUTENbHBIX
npuOopoB" Win
"3HaKOMCTBO C
udpoBoi
nabopaTopueit 1mo
¢uzuke. [Ipumepsl
U3MEepeHus: PU3NIECKUX
BEJIMYMH TIPH TTOMOIIA
KOMITBIOTEPHBIX
JATYMKOB"

146

duznyeckui
IIPAKTUKYM I10 TEME
"N3y4yeHnune
HEPABHOMEPHOIO
JBUKEHUS C LETBIO
OIpeeIeHus
MIHOBEHHOM cKopocTh"

147

Dduznueckuit
MPaKTUKYM I10 TEME
"N3mepenune yckopeHus
IIPU IPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBYDKEHUH T10
HAKJIOHHOM INTIOCKOCTH"




nin "ccnenoBanue
3aBUCHUMOCTH TyTH OT
BpEMEHU TIPU
PaBHOYCKOPEHHOM
JIBYDKECHUH"

148

dusznyeckuit
MPAKTUKYM I10 TeMe
"NU3Mepenune yCKopeHus
¢BOOOHOTO IageHusa"
nin "U3yuenue
JBIKEHUS TETa,
OpOIIEHHOTO
TOPU30HTAJIBHO"

149

Pusnyeckui
MIPaKTUKYM T10 TEME
"N3ydyeHue qBUKEHUS
TeJa Mo OKPY>KHOCTH C
MTOCTOSIHHOW 110 MOJTYJIEO
CKOpOCTBHIO" WIIH
"UccnenoBanue
3aBUCUMOCTH NIEPHOJIa
oOparneHus
KOHUYECKOTO MasITHUKA
OT €ro napameTpon"

150

duznueckuit
MPaKTUKYM I10 TEME
"U3mepenne




PaBHOICMCTBYIOILIEH
CHUJIBI TIPU ABUKECHUU
Opycka Mo HaKJIOHHOM
IJIOCKOCTH" WU
"[IpoBepka runoTe3sl 0
HE3aBUCHUMOCTH
BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOM
MJIOCKOCTH Ha 3aIaHHOE
paccTosiHue OT €ro
Macchr"

151

Dduznmueckuit
MPAKTHKYM I10 TeMe
"UccnemoBanue
3aBHCUMOCTHU CHII
YIPYTOCTH,
BO3HUKAIOIIHX B
NPYXUHE U PE3UHOBOM
oOpasiie, OT ux
nedhopmaruu' uin
"U3ydyeHue nBHKEHUS
CHCTEMBI TEJI,
CBSI3aHHBIX HUTHIO,
NIEPEKUHYTOU uepe3
JErkui 0oK"

152

duznueckui
MPAKTUKYM 110 TEME




"Uzmepenue
KOd(pUITUEHTA TPCHUS
0 BEJIMYMHE YTIIOBOTO
koa(durmenta
3aBucumoctu Frp(N)"
nnu "UcciaenoBanue
JBIKEHUS OpycKa 1o
HAKJIOHHOM IUIOCKOCTH €
MIEPEMEHHBIM

KO3 hUIIIEeHTOM
Tpenust" win "M3yuenue
JBUKEHHS Tpy3a Ha
BaJly ¢ TpeHuem"

153

duznyecKkuit
MPaKTUKYM I10 TEME
"UccnenoBanue
YCIIOBHI paBHOBECHS
TBEPAOIO TENA,
HMMEIOLIErO OCh
BpallleHus" I
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T
CHJI yIIPYrocTu'" Wi
"N3y4yeHnue
YCTOMYUBOCTH TBEPAOTO
TeJ1a, UMEIOLLETO
iouaab onopst”




154

Dusnyeckuin
MPaKTUKYM I10 TEME
"NU3Mepenune uMirysabca
TeJa 0 TOPMO3HOMY
nytu" wim "U3mepenue
CHUJIBI TATH, CKOPOCTHU
MOJIEIIN 3IEKTPOMOOHUIIS
Y MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE
W3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM
CuiIbl" WIn
"UccnenoBanue
COXpaHEHHUs UMITYJIbCa
IIpU YIIPyroM
B3aUMOJICUCTBUU" WIIN
"Nzmepenune
KMHETUYECKON SHEPrUu
TeJa 1o TOPMO3HOMY

nyTH

155

duznyeckui
MPaKTUKYM T10 TEME
"N3yuenne
MU30T€PMUYECKOTO
nporecca
(peKOMEHI0BaHO
UCII0JIb30BaHUE




udpoBoi
naboparopun)" UIU
"N3ydyeHue u30XopHOIo
npouecca’ uimn
"N3yuenue n3o0apHOTO
nporecca’ uin
"IIpoBepka ypaBHEHUS
cocTossHus"

156

Ddusznueckuit
MPAKTUKYM I10 TeMe
"U3mepeHue yaeapHou
TEINIOEMKOCTH'" MIIN
"UccnemoBanue
mpoliiecca OCThIBaHUS
BelecTBa" MM
"UccnemoBanue
aaunabatHoro mporecca”
nn "U3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJICKYJISIPHOTO
B3aNMOJEUCTBUS 1
TEeMITepaTypbl KUTICHHS
JKUakocten"

157

duznyeckui
MPaKTUKYM T10 TEME
"N3yuenne
3aKOHOMEPHOCTEM




UCIapeHus Kuakoctei"
i "U3mepenue
yIE€TbHOM TEIIOTHI
IUIABJICHUSA JIbaa" WIn
"U3y4yeHue CBOMCTB
HACBILIEHHBIX MapoB"
i "U3mepenune
a0COJIFOTHOM BJIAYKHOCTH
BO3JlyXa U OIIEHKa
MaccChl TapoB B
moMelreHun".
N3zmepenune

ko3 Punnenta
MOBEPXHOCTHOTO
HaTSKEHUS

158

Dduznueckuit
MPaKTUKYM I10 TEME
"HaOmroneuue
MIpEBpAICHUS SHEPTUN
3apsHKEHHOTO
KOHJIEHCATOpa B
SHEPTHIO U3ITYUYCHHS
cBeTonuonma’ min
"N3y4eHne MpoTEeKaHUs
TOKA B IICIIH,
cozepKallen
KOH/JIeHcaTop" Win




"Pacnipenenenue
Pa3HOCTHU MOTEHIUAIOB
(HampspKEeHMs ) TPy
MoCIe0BaTEIbHOM
COCIMHEHUU
KOH/IEHCATOPOB"

159

Ddusznueckuit
MPAKTUKYM I10 TeMe
"UccneqoBanue
CMEIIaHHOTO
COCIMHCHUS
pe3ucTopoB" uiu
"Usmepenue yaenpHOTo
COTIPOTHUBIICHUS
MPOBOJIHUKOB" UK
"UccnenoBanne
3aBHCHMOCTH CHUJIbI TOKA
OT HANPSHKEHUS 715
JIaMITHI HaKaJIMBaHUA"

160

Dduznueckuit
MPaKTUKYM I10 TEME
"HaOmroneuue
3NIEKTpOn3a" Win
"U3mepenue 3apsana
OJTHOBAJIEHTHOTO MOHA"
mim "HccaenoBanne

3aBHCHUMOCTH




CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win
"CHATHE BOJBT-
aMIIepHOM
XapaKTEePUCTUKHU quoaa"

161

Pe3epBHBI ypOK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HAaHUH
o TeMme "Kunemarnka"

162

Pe3epBHBIii ypoOK.
O06o0061IEHNE U
cHUcTeMaTU3aIs 3HaHUI
no Teme "Jlunamuka"

163

Pe3epBHBIN ypOK.
O6o61eHne u
CUCTeMAaTH3aIHsI 3HAHHHA
no teme "Craruka
TBepJ0ro Tena'

164

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEeMAaTU3alusl 3HaHUH
1o TeMe ""3aKOHBI
COXpaHEHUS B
MexaHuke"

165

PesepBHBIi ypOK.
0O000menue n




crucTemMaTu3auurs 3HaHUI
1o Teme "OCHOBBI
MOJIEKYJIIPHO-
KMHETUYECKOU Teopun"

166

PesepBHBIi ypOK.
O0o061IeHNE U
cHCTeMaTH3amus 3HaHUuH
10 TEME
"TepMoHaMUKa.
TenmoBrle MalTuHEL"

167

Pe3epBHbIii ypoK.
O06o0061IEHNE U
CUCTEMAaTH3alMsl 3HAaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®a3oBbIe IEPEXO0bI"

168

Pe3epBHBIN ypOK.
O6o61eHne u
crUcTeMaTU3alus 3HaHUI
110 TEME
"OnekTpuueckoe nose"

169

PesepBHBIi ypOK.
0O00011eHne n
cHUcTeMaTu3alus 3HaHUI
o TeMe "IlocTossHHBII
AIEKTPUYECKHUM TOK"

170

Pe3epBHBIiT ypOK.




O060061EeHNE U
cUCTeEMaTHU3alus 3HaAaHUN
o teme "Toku B

pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

170

16




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4YeHH s
10 IVIAHY

Jlara
U3ydeHusi
dakTuyecku

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

BzaumoneiictBue
IMOCTOSIHHBIX MarHUTOB U
MIPOBOJIHUKOB C TOKOM.
MarsuTtHOe I0JIE.
['unoreza Amnepa

Bektop MarHutHOM
uHAyKIuu. [IpuHomn
CyNEepHo3UIUU
MarHUTHBIX TTOJICH.
JIMHUM MarHUTHOM

WHIYKIINH

MarautHoOE 11071€
MPOBOJHUKA C TOKOM.
OmnbIT OpcTena

Cuna Ammepa, e€
HaIpaBJICHUEC U MOOYJIb

Pemenue 3amau

[TpumeHeHnue 3akoHa
Awmrmepa.
DNEeKTPOU3MEPUTENBHbBIE




puOopbI

Cuna Jlopenia, eé
HaIpaBJICHUE U MOAYIIb.
JIBrKeHue 3apsyKeHHON
4acTULbI B OAHOPOJHOM
MarHUTHOM I10J1€

Pemenue 3amau

Pa6ota cuibl Jlopenna

10

Pemenue 3amau

11

MarunutHoe nose B
BEILECTBE.
deppoMarHeTukH, rnapa-
U JMaMarHeTHKU

12

OcHOBHBIE CBOMCTBA
(beppOMarHeTUKOB.
IIpumeHeHne
dbeppoMarHeTUKOB

13

Pemenue 3agad mo reme
"MarautHoe noJe"

14

Perienue 3agad mo reme
"MarautHoe mose"

15

SIBnenue
JIEKTPOMAarHUTHOU
uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WHIYKIUU




16 OC unayKmn
3akoH

17 AJIEKTPOMATrHUTHOMN
nHaykuuu Papanes

18 BuxpeBoe anekTpudeckoe
nosne. Toxku dyko
O/C nngykuuu B

19 JBUKYITUXCS
MIPOBOTHUKAX

20 Pewmenue 3amau

21 [TpaBuiio Jlenna
NHIyKTUBHOCTS.

29 Karymika vHIyKTHBHOCTH
B IIEIIM ITOCTOSIHHOTO
TOKa

93 SIBieHre CaMOMHTYKITUH.
O/1C camonHyKIIMHU
DHeprust MarHUTHOTO

24 10JIs1 KaTYILIKH C TOKOM.
DNIeKTPOMarHUTHOE TOoJIe

25 Pemenue 3amau
0O0001eHne n

26 cUCTeMaTH3aIus 3HaHui

10 TEME
" "
JICKTpOAWHAMHKa




27

Konrponbnas padora mo
TEME
"OnexkTpoaguHamMuka"

28

KonebarenbHas cucrema.
CB00OoaHBIE KOJICOAHUS.
I"apmonunyeckue
KoJieOaHus

29

Kunematnueckoe u
JIUHAMHYECKOE OIMCaHue
KOJIeOaTEIbHBIX
BVKEHUN

30

DHepreTuyeckoe
onucanue. BeIBox
JMHAMHYSCKOTO
OITMCaHHUS
rapMOHHMYECKHUX
KoJIEOAHMH U3 UX
HSHEPreTUYECKOro u
KUHEMATHYSCKOTO
OITMCaHMS

31

Ammuintyna u ¢asza
KosieOaHui

32

[Tepuon u yactoTa
konebanuii. [lepuon
MaJIbIX CBOOOTHBIX
Kosie0aHuit
MaTeMaTHIECKOTO




MasTHUKa. [lepuon
CBOOOIHBIX KOJICOaHUHA
NPYKHHHOTO MasiTHUKA

33

3aryxaromue KoieOaHus.
BriHyX1cHHBIE
Kosiebanus1. Pezonanc

34

ABTOKOJICOAHUA

35

Pemenne 3agau

36

Ypoxk-koHpepeHuus
"MexaHndecKue
KOoJIEOAHMUS B
MY3BIKaJIbHBIX
MHCTpyMeEHTax"

37

O06o06mIeH e U
CHCTEMAaTH3alMs 3HAaHUH
mo TeMe "MexaHnuyeckue
Konebanus"

38

DNeKTpOMarHUTHHIE
KoJIeOaHusl.
KonebaTenbHbIi KOHTYP

39

®opmyna Tomcona.
CBs13p aMIUIMTY/IBI 3apsiia
KOHJIEHCATOpa €
aMIUIMTY/I0M CUJIBI TOKA B
K0JIeOaTeIbHOM KOHTYpe

40

3aKOH COXpaHEHHUS




SHECPTIHUU B UACAIIBHOM
K0JIe0aTeIbHOM KOHTYpE

41

3aryxaroiiue
AJIEKTPOMATrHUTHBIE
KoJIeOaHusl.
BriHyXcHHBIE
3JIEKTPOMArHUTHBIE
KoseOaHus

42

IlepemeHHBIH TOK.
Pe3ucrop n koHIEeHCATOD
B LIEIIY [IEPEMEHHOTO
TOKa

43

KaTYHIKa HHAYKTUBHOCTHU
B OCTIM IEPEMEHHOTO
TOKa

44

3akon Oma aiis
AIEKTPUYECKOM LETH
MEePEMEHHOTO TOKa

45

MoOUIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JIEUCTBYIOIEE 3HAYECHUE
CHUJIbI TOKA U HAIPSKEHUS

46

Pe3onanc B
AIIEKTPUYECKON LIETTH

47

Pemenue 3amau

48

NneanbHbrif




Tparcdopmarop.
IIpousBoacTBo, nepenaya
1 IOTpeOIecHrE
ANEKTPUUECKONW IHEPTUN

49

DKOJIOTUYECKUE PUCKU
IIpU [IPOU3BOJICTBE
3JIEKTPOIHEPI UH.
KynbTypa
UCIIOJIb30BaHUS
3JIEKTPOIHEPIUU B
IIOBCEJHEBHOM KU3HH

50

Pemenne 3agau

o1

Pemenue 3agau

52

0O00011eHNEe U
cucTeMaTu3aIus 3HaHui
10 TEME
"DeKTpOMarHuTHhIE
KoyicOaHus"

53

MexaHudeckue BOJIHEL
XapakTepucTUKu
MEXaHNYECKNX BOJIH

54

CBoiicTBa MEXAaHNYECKUX
BOJIH

55

3BYyK. XapaKkTEpUCTUKH
3ByKa

56

WNudpassyk u




yibTpa3Byk. lllymoBoe
3arpsi3HEHUE
OKpYXKarollen cpesbl

S7

Pemenue 3amau

58

:‘)HGKTpOMaFHI/ITHHG
BOJIHBI. I/IBHy‘ICHI/IC
SJICKTPOMArdMTHBIX BOJIH

59

OHeprus
3JICKTPOMAarHUTHBIX
BostH. CBolicTBa
AJIEKTPOMATrHUTHBIX BOJIH

60

IIxana
JJIEKTPOMArHUTHBIX
BOJH. [Ipumenenune
ANIEKTPOMATHUTHBIX BOJIH
B TEXHUKE U OBITY

61

[IpuHUMIIBI paIOCBA3U U
TCIICBUICHUS.
Pagnomoxamust.
DJIEKTPOMArHuTHOE
3arpsi3HEHUE
OKpPY’KaloIllel cpebl

62

KonTponbhas pabota no
teme "KoneOauusa u
BOJIHBI"

63

Csert. 3akoH




IIPSIMOJIMHEMHOTO
pacnpoCTpaHeHHs CBETA

64

Pewenne 3anau Ha
IIPUMEHEHHE 3aKOHa
IIPSIMOJIMHEMHOTO
pacIpoCTpaHEHHUsI CBETA

65

OtpaxkeHue cBera.
ITmockoe 3epkaiio.
Cdepuaeckoe 3epkaio

66

ITpenomiieHue cBera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN
IIOKa3aTellb
npesnomiuenus. [lomnoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yrou
MIOJIHOTO BHYTPEHHETO
OTpaXKCHHUS

67

Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
OTPaKEHUS U
MPEJIOMJIEHUS CBETA

68

Xox J1y4eil B Ipu3Me.
Hucnepcus ceera.
CHOXHBIH cOCcTaB 0€JI0ro
cBeta. IIBer




69

JInnsel. DokycHoE
paccTrosiHue u
ONTHUYECKAs CUJIA JTUH3BI

70

IToctpoeHue
M300pakeHH B JIMH3aX U
UX CHCTEMaX.
YBenu4YeHue JINH3bI

71

Pemenne 3amaq Ha
MIOCTPOEHUE
M300paxKeHui,
MOJIy4a€MbIX C IOMOILIBIO
JIMH3

72

I'na3 xak onrnueckas
cucrema

73

Pemenue 3agau.
[Ipenens npUMEHUMOCTH
r€OMETPUYECKON ONTUKHU

74

CxopocTh cBeTa U
METOTBI €€ U3MEPCHHUS

75

Hucniepcus ceera

76

WnTepdepenmus ceera

77

KorepenTHsie
WCTOYHHKU. Y CIIOBHUSI
HaOJIFOIEHUS
MaKCUMYMOB 1
MHUHHUMYMOB




78

Pemenue 3amau

79 [Ipumenenue
UHTEpEpEeHINH

80 Hudpakmaus ceera
Judpakiuonnas

81 peméTka. Y ciaoBue
HaOJI0/IEHUS TTIaBHBIX
MaKCHMYMOB

82 Pemenue 3amau
ITorepeyHOCTh CBETOBBIX

83 BouH. [lonmspusanus
cBeTa

84 Pewenue 3anau

85 CBeToBbIC SBIICHUS B
pupoje
0O00011eHue u

86 cHUcTeMaTu3aIs 3HaHUI
no teme "Onrtuka"

87 KonTponbnas pabota no
teme «OnTuka»
['paHuUIBI TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.

88 3aKOHBI

SJIEKTPOJUHAMUKHI U
MIPUHLIUIT
OTHOCHUTEJIHHOCTU




89

[ToctynaTel cneuuanbHOM
TEOPUH OTHOCUTEIBHOCTH

90

IIpocTpaHcTBEHHO-
BPEMEHHOM UHTEPBAal.
[IpeoOpazoBanus
Jlopenua. YcnoBue
MPUYUHHOCTH.
OTHOCUTEIBHOCTD
OJIHOBPEMEHHOCTH.
3amensieHrEe BPEMEHU U
COKpAILEHHUE JITUHBI

91

3Hepr1/m " UMITYJIBC
pCHHTHBHCTCKOﬁ
YaCTHUIIbI

92

CBs13p Macchl ¢ SHEprUen
U UMITYJIbCOM
PENATUBUCTCKOMN
4acTULBI. DHEPIHsl MOKOS

93

PaBHOBecHOE TEIIOBOE
U3JIy4YEHHE

94

3akoH cMmenieHus Buna

95

I'unotesza M. Iimanka o
kBaHTax. ®oTOHBI

96

DHeprusi U UMITYJIbC
dotona

97

®otoadppext. OnbIThH A.




I'. CroneroBa. 3aK0oHEBI

dororddekra

98

YpaBHeHnue DiHIITEITHA
st poroaddexra.
"Kpachas rpanuna”

dororddekra

99

JlaBnerue cBeta. ONBITHI
I1. H. JleGenenBa

100

BoaHoBEIE cBOMCTBA
YaCTHUILI

101

Bonnsr ne bpoitns.
Jnvua BosiHbl ne bpons
U pa3Mephl 00J1acTH
JIOKaJIM3aIlin1
JIBUKYILIEUCS YaCTULIBI

102

KopnyckynspHo-
BOJIHOBOM lyallu3M

103

Judpakius 37eKTpOHOB
Ha KpHUCTaJIax

104

Crneuunduka usmepeHuii B
MHUKPOMHUpE.
CootHomeHus
HEOIPEAETEHHOCTEN
['eiizenOepra

105

Pemenune rpadpuuecknx
3a1a4y




106

Pemenne pacu€THbIX
3aja4

107

Konrponbnas padora mo
temaMm: "OcHoBel CTO",
"KopmyckynspHo-
BOJIHOBOM JTyasin3m"

108

OnbITHI 110
UCCIICIOBAaHHUIO CTPOCHHS
aroma. [Iimanerapnas
MOJIeINTb aToMa
Pezepdopna

109

IToctynatel bopa

110

Bunsl cnexktpoB. CriekTp
YPOBHEN SHEPTUU aTOMaA
BOZIOpOAA

111

CroHTaHHOE U
BBIHYKJICHHOE
W3JIy4CHHE CBETA

112

Jlazep

113

Hyxknonnas mozgens sigpa
['eiizen0Oepra-lBaneHko.
3apsa 1 MaccoBOE YHCIIO
anpa. 3oTomsl.
PagnoaktuBHOCTH

114

3aKOH paJluOaKTUBHOTO
pacnaga. CBoiicTBa




MOHU3HUPYIOLIETO
u3ny4yeHus. Bnusaaue
PaAOAKTUBHOCTH Ha
JKUBBIE OpPraHU3MBI.
Hozumerpus

115

DHeprus CBA3U HYKJIOHOB
B s7pe. SInepHbIe CUTBL.
Jedext maccol sapa.
SnepHbie peakiuu.
SnepHbie peakTOpHI.
[TpoGnembr
YIIPaBIISIEMOTO
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI
pa3BUTHSL AepHON
SHEPreTUKU

116

Meroasl perucTpanuy u
WCCIIEI0BAHMS
DJIEMEHTApHBIX YaCTHII.
DyHIaMEHTAIIbHBIE
B3aUMOJICUCTBUS.
bapuoHsbl, ME30HBI U
JIENTOHBI.
IIpencraBnenue o
CrangapTHON MOJENH.
KBapk-rintoonHnas MoJienb
aZpOHOB




117

®du3suKa 3a npeaeaaMmu
CranpapTHO#l MoJiemH.
Témuas marepus 1
TEMHAS SHEPTHUS.
EnuncTBO hnszmueckoit
KapTUHBI MUpa

118

Otanbl pa3BUTUS
aCTpOHOMHUHU. 3HAYCHUE
aACTPOHOMHUHU

119

IIppuMeHNMOCTB 3aKOHOB
bu3uKH 11 O0BSACHEHUS
PUPOJIBI KOCMHYECKUX
00BEKTOB. MeTobI
ACTPOHOMUYECKUX
HCCIICTOBaHUM

120

CoBpeMeHHbIE
ONTUYECKHE TEJIECKOIIBI,
pauoTeNeCKOIbI,
BHeaTMoc(epHas
ACTPOHOMHS

121

Bun 3Bé31HOTO HEOA.
CozBesaus, spKue
3BE3MBI, INTAHETHI, UX
BHJINMOE JBUKCHUE

122

ConHeuHas cucreMa.
Comnure. Conaeunas
aKTUBHOCTE. MIcTOUYHUK




sHepruu CoJiHIa U 3BE3]

123

3BE31bI, UX OCHOBHBIC
XapaKTEPUCTHUKHU.
Huarpamma
"CHeKTpaJIbHBIN Kilacc —
CBETUMOCTB"

124

3Be3 a6l TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

125

BHyTpenHnee crpoeHue
3BE311. CoBpeMEHHBIE
MIPEJICTABICHHSI O
MIPOUCXOXKICHUU U
spoyronu CoHIa U
3BE3. OTaMbl )KU3HU
3BE3]

126

Muneunsiii [Iyte — Hama
I"aymakTuka. Tumel
rajiakTuK. Y€pHble IbIpbI
B JJpax rajakTHK

127

Bcenennas. Pacimpenue
Bcenennoii. 3akoH
Xab606ma. Teopus
Bonsioro B3peiBa.
PenukroBoe nzmyuenue

128

MacmrabHast cTpyKTypa
Bcenennoi.




Meraranaktuka

129

Hepeménnsie npobieMsl
ACTPOHOMHH

130

DuU3NYECKUH MPAKTUKYM
o teme "UccneqoBanue
MAarduTHOTO MOJIS
MMOCTOSIHHBIX MarHUTOB"
i "UccinenoBanne
CBOICTB
dbeppoMarHeTukoB" uiIn
"UccneqoBanue
JIEUCTBHUA MOCTOSTHHOTO
MarHuTa Ha paMKy C
TOKOM"

131

Pu3nUeCcKul IPAKTUKYM
o teme "U3mepenue
cuibl Amnepa" uinm
"N3y4eHne 3aBUCUMOCTH
cuibl Amriepa OT CHIIbI
toka" wim "OnpeneneHne
MarHMTHON MHIIYKIIUU Ha
OCHOBE U3MEPEHHUSI CUJITBI
Amrmepa"

132

Pu3NYeCcKuil TPAKTUKYM
o teme "HcciaeqoBanue
ABJICHUS
AJIEKTPOMATrHUTHON




WHIYKIUA" WK
"Onpenenenre HHIYKIUH
BUXPEBOTO MarHUTHOTO
moJrs"

133

Pu3n4eCcKuil NPAKTUKYM
o teme "Hccnenosanue
SBJICHUS] CAMOMHIYKLIUH"
i "COopka Moaenu
3JICKTPOMArHUTHOTO
reseparopa"

134

Du3nyeCcKui MPaKTUKYM
o Teme "N3mepenue
nepuoza CBOOOTHBIX
KOJIEOAHNUN HUTSHOTO U
NPYXKUHHOTO MasiTHUKOB"

135

Pu3nYeCKul IPAKTUKYM
10 TEME
"TIpeoOpa3oBanue
SHEPrUM B MPYKUHHOM
MasiTHUKe"

136

Pu3n4eCcKu IPAKTUKYM
no teMe "HccnenoBanue
IIEPEMEHHOT0 TOKA Yepe3
IIOCJIETI0BATEILHO
COCINHEHHBIE
KOHJICHCATOP, KaTyIIKy U
pesuctop" uiamn




"UccnenoBanue paboThI
MCTOYHUKOB CBETA B LIETIN
MEPEMEHHOTO TOKa"

137

Pu3n4ecKuil NPAKTUKYM
no teme "NU3yuenue
MapaMeTpOB 3BYKOBOM
BOJIHBI"

138

Pu3n4ecKuil TPaKTUKYM
no teme "M3mepenue
MOKa3aTest
npeaomMiIeHus cTekia"
nn "[lonyyenue
n300pa’keHMsl B CUCTEME
13 IJIOCKOTO 3epKajia U
JTUH3bI"

139

Pu3nYeCKul IPAKTUKYM
no teMe "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTOsIHUA OT BEIlECTBA
(Ha mpuMepe KUJIKUX
auH3)" nim "U3mepenue
(OKYCHOTO PACCTOSTHHS
paccenBaroIuX JNH3"

140

Pu3NYeCcKuil TPAKTUKYM
mo teme "HaOmronenue
nudpakum,
uHTepepeHIn 1




noJisipu3anuu ceera'

141

DuU3nYeCKui NMPaKTUKYM
no teme "OnpeneneHune
MMITYJIbCa U SHEPTUHU
PEISITUBUCTCKUX YaCTHIL
(mo ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

142

Pu3n4ecKuil IPAKTUKYM
no teme "M3mepenue
nocrosiHHoU [limanka Ha
OCHOBE HMCCJIEJOBAHUSA
dororddexra" nunum
"UccnenoBanue
3aBUCHUMOCTH CHUJIBI TOKA
4yepe3 CBETOAUO OT
HanpspkeHus"

143

Pu3nUeCcKul IPAKTUKYM
no teme "HccnenoBanue
CIIEKTpa pa3peKeHHOT 0
aTOMapHOI0 BOJOPOAA U
M3MEPEHUE MOCTOSTHHOMN
Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM
o teme "HcciaeqoBanue
paanoakTUBHOTO (PoHA ¢
UCIIOJIb30BaHUEM




no3umMeTpa’ miu
"N3yueHue noraoneHus
OeTa-4acTuIl
amoMyuHIEM"

145

Pu3n4eCcKuil NPAKTUKYM
no teme "Habmronenus
3BE3IHOI0O HeOa
HEBOOPYKEHHBIM TTIa30M
C UCIOJIb30BaHHEM
KOMITBIOTEPHBIX
IIPUIOKEHUH IS
OTIPEICTICHUS TTOJIOKEHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIE CO3BE3IUSA
CesepHoro nosymapus 1
SApKHE 3BE3bI" WIIN
"HabmroneHus B
teneckon JIyHbl, MIaHer,
TYMaHHOCTEH U 3BE3HBIX
CKorieHui"

146

O6o0meHue u
CHCTEeMAaTH3aIus 3HAaHUH.
Pounb dusuku u
aCTPOHOMUH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOH,




COLIMAJIbHON U 3THYECKOU
cdepax AesITeTbHOCTH
yeJIoBeEKa

147

O06o01menue u
CUCTEMaTU3alus 3HAHUM.
Pousb 1 MmecTo ¢puzuku u
ACTPOHOMHH B
COBPEMEHHOM HAay4HOU
KapTHUHE MHUpa

148

O06o0mmenue u
CHCTeMaTH3alus 3HAHUH.
Ponb dusnueckoit
TEOpHH B (HOPMUPOBAHUU
IpeCTaBIeHUN O
¢buznyeckoil KapTuHe
MUpa, MECTO (PU3NUECKON
KapTHUHBI MUPA B 00111EM
Py COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeJCTaBICHUN O
npupoze

149

0O0001eHne n
CcHUCTEMAaTH3allHsl 3HAHUH
o teme "Kuuemaruka"

150

0O0001eHne n
cUCTeMaTH3alus 3HaHUH
o teme "Kuuemaruka"




151

O6o0mmeHue u
CUCTEMAaTH3alMs 3HAHU N
o teme "Jlunamuka"

152

O0o061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMe "CraTtuka
TBEpAOro Tena"

153

O0o061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMe ""3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

154

O6o0mmeHue u
CUCTEMAaTH3alLMs 3HAHUH
o TeMe "OCHOBBI
MOJIEKYJIIPHO-
KMHETU4YeCKOU Teopun”

155

0O00011eHNEe U
cucTeMaTu3aIus 3HaHui
10 TEME
"TepmoIMHAMHUKA.
TenmoBrle MalTuHb"

156

O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
®da30BbIe IEPEXOBI"




157

O06o6mieHue u
crucTemMaTu3auurs 3HaHU
1o TeMe "DJIEKTPUUYECKOE
nosie"

158

O0o061IeH e U
CHCTEMAaTH3aIus 3HAaHUU
o TeMme "IlocTosHHBIN
SJIEKTPUYECKUM TOK"

159

O0o061IeHuE U
CHCTEMAaTH3aIus 3HAaHUU
o Teme "Toku B
pa3JIMYHBIX cpeaax"

160

0O00011IeHne "
cucTeMaTHu3aIus 3HaHui
o TeMe "MaruuTHoe
moje"

161

PesepBHBIi ypOK.
0O00011eHue u
cucTeMaTH3anus 3HaHUH
10 TeMe
"DneKTpoMarauTHas
UHIyKIus"

162

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEeMAaTU3alusl 3HaHUH
mo TeMe "MexaHnuyeckue
KoyieOanus"




163

PesepBHBII ypOK.
Ob6o006uenne u
CUCTeMaTH3alusl 3HAaHUH
1o TeMe
"DeKTpOMarHUTHHIC
KoseOaHus"

164

Pe3epBHbIii ypoK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HAaHUH
o TeMe "MexaHnuyecKkue
U DJIEKTPOMArHUTHBIE
BOJIHBI"

165

Pe3epBHBIN ypOK.
O06o06mIeH e U
CHCTEeMAaTH3aIUs 3HAHUH
o teme "OnTuka"

166

Pe3epBHBIN ypOK.
O06o06mIeH e U
cucTeMaTu3aIus 3HaHui
o Teme "OcHoBel CTO"

167

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEeMaTH3aIus 3HaHUH
10 TEME
"KopnyckynsipHo-
BOJIHOBOM JTyanu3m"

168

Pe3epBHBIiT ypOK.




O060061EeHNE U
cUCTeMaTHU3alus 3HaAaHUN
o teme "dusuka atroma"

PesepBHBIi ypOK.
O0o061IeH e U

169 cucTeMaTu3aIus 3HaHWi
o TeMme "du3uka
aTOMHOTO spa 1

3JIEMEHTAPHBIX YaCTHUII"

PesepBHBII ypOK.
O06o0061IEHNE U

170 cucreMaru3anus 3HaHuil
o Teme "DIeMEeHThI
actpouzuxu”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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