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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHOM mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yu€Tom (enepanbHON paboueit nporpaMMbl Bocniutanus u Konnenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
COJICp’KaHUE, YCTAHABIMBAET PEKOMEHAYEMYIO IMMOCIEI0BATEIbHOCTh U3YUYEHUS
TEM U pa3lelioB y4yeOHOTrO TMpeaMera ¢ YY4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOro MpoIecca, BO3PACTHBIX
ocobenHocTeil odyvatonuxcs. [Iporpamma no ¢usuke Aaét npencTaBlieHUe O
HeNsiX, COAEep>KaHuU, OOIIel cTpaTeruu OOy4YeHHMs, BOCIHUTAHHUS U PA3BUTHUS
oOyuJaronuxcsi cpeacrBamMu yueOHoro mnpenmera «Dusmka» Ha yriayOneéHHOM
YPOBHE.

N3yuenue kypca ¢usznku yriryoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3aaun MpoheCCUOHANBHOW OpPUEHTAllUU, HAMpPABJICHO HAa CO3JaHUE YCIOBUUN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUICKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsI B OpraHM3alusix MPOPECCHOHAIBHOTO 00pa3oBaHUA IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATLHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensioTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOCHMSI Kypca (HU3MKM Ha ypOBHE CpeIHero ooOmero oOpa30BaHUS:
JUYHOCTHBIE, METAaNpeIMETHbIE, MpeaMeTHbIe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-Meromonornyeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM Pe3yJibTaTaM OOy4YarolInXcs,
OCBOMBIIIMX MPOrpaMmy IO (PU3MUKE Ha YPOBHE CPEAHETO OOIIero oopa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEITETLHOCTHBIN MOAXO0I.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHHUS Kypca (U3MKK Ha YIIIYOJEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uke UMeEET MPUMEPHBIA XapakTep U MOXKET OBITh
UCIIOJIb30BaHA YUYUTEISIMU (DU3HUKU IS COCTABIICHUSI CBOMX PabOUMX MPOTPaMM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH
U TPEAOCTABISET BO3MOXKHOCTH Uil PEATU3ALMU PA3TUYHBIX METOJUYECKHUX
MOJIXOJIOB K TperofaBaHui0 (HU3MKU Ha YriayOJEHHOM YPOBHE MPH YCIOBHH
coxpaHeHus1 00s13aTeIHHOM YaCTH CoJIepKaHuUs Kypca.

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOIbI, BBHICTyMAas B
KauecTBe Y4yeOHOro MpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (Quzukm —
CHUCTEMOOOPA3yIONUK 11 €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MMOCKOJIbKY (pU3WYECKUe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIPEESITHIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, MOJIyYEHHUsI HOBBIX MAaT€pUAJIOB C
3aJlaHHBIMU  CBOMCTBaMu. I3ydeHue (u3MK BHOCHT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa O0O0ydYaromerocs, B



dbopMHpoBaHWE YMEHUW MPUMEHSTh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4E€OHBIX UCCIIEOBaHUM.

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 COACPKUT MaTepuall U3 BCeX pa3zesioB (DM3MKHU, BKIIOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsSeTCs
dbopmMHpoBaHUe NMPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanvzaius npeanosiaraeT UCIoiIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANIa (U3UYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3nKM ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3uku yriyOi€HHOTO
YpOBHS TpeArojiaraéT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coJiepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKHM TMpo0jIemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTH, a TaKkkKe 00CYXICHUS
npo0iieM  palMoOHATILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTUYECKOM
0€30I11aCHOCTH.

OcBoeHnue cojiepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeIbHOCTHOrO noaxoaa. g dusuku peanusaius
ATUX TPUHIUIOB Oa3upyeTcs Ha HUCIOJB30BAHUU CAMOCTOATEIBHOTO
AKCIIEPUMEHTa KaK TMOCTOSHHO JIeHCTBYyIomero (aktopa ydeOHOro mpolecca.
Jlist yrimyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl U PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba peanu3anuy PU3NYecKoro mpaktukyma. B
NIEPBOM cClIydae MPaKTUKYM MpoBoaAuTCs b0 B koHIe 10 u 11 xiaccos, mmubo
IIOCJIE TIEPBOTO W BTOPOrO MOJYIrOAWMK B Ka)XIOM M3 3TUX KIIACCOB. BTopoi
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JTaOOpaTOPHBIX padoT,
KOTOpbIE TIPOBOJSATCS B Mpollecce M3ydeHus: pasaena (temsl). [Ipu sToM mon
paboTaMu MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE
IIPOBOJIUTCSL TI0O PYKOBOJICTBY CBEPHYTOT0, 000OIMIEHHOTO BHJIa O€3 MOIIAaroBOM
UHCTPYKITUH.

B nporpamme mo (¢usmke cucTeMa YYEHUUYECKOTO JKCIEPUMEHTA,
1a00paTOPHBIX PadOT U MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Borioop
TEMAaTUKH IS 3TUX BUJIOB YYEHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeNbHOTO TIpollecca HMCXONs U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaleHuss kaOwHeTa ¢usuku. [lpu sTOM
obecrieunBaeTcs OBNAJieHUE OOYJArONUMUCS YMEHUSIMH MPOBOANTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEITUYUH U
MMOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX THTIOTE3.

Bonbimoe BHMMaHWE yIENSETCS PEIICHUIO PACYETHBIX W KauyeCTBEHHBIX
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 OJIHOTO paszjeia
Kypca, TaK M HHTErpUpys MPUMEHEHHUE 3HAHUW M3 pa3HbIX pasnenoB. [ns
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KU3HU, TpeOyrolue Bbioopa (prU3ndeckoi MOJeu Jisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DI'OC COO k wmaTepuanbHO-
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 O0OpyJIOBaHUE JJIsl BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme no (pU3MKe YYEeHHUYECKUX OMBITOB, JaOOpPaTOPHBIX paboT U pabdoT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpallnoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U OOECIEYMBAET MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO (U3MKE KIIOUEBBIX JEMOHCTPAIMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a60paTOPHOTO 00OPYIOBAHUS JOKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MTPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabOpaTOpuid.

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

dbopMHpoBaHHE HWHTEpECa W CTPEeMJICHHS OOyYaroluXxcsi K HAyYHOMY
U3YYCHUIO TMPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ TTO3HAHUA U (OPMUPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBICHATH SBJICHUS C HCIOJIH30BAaHUEM
(bu3HUecKX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

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

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npoecCHOHaNbHON NESITEIbHOCTH, CBSI3aHHBIX C (U3HKOM, MOATOTOBKA K
nanbHeeMy oOy4eH!IO B 3TOM HAlpaBIICHUU.

JlocTkeHre dTUX 11eNiel 00eCTIeYMBASTCS PEIICHUEM CIICTYIONINX 3a71a4 B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro o0IIero oopa3oBaHUs:

npuoOpeTeHne  CUCTeMBbl  3HaHMM 00  o0mmx  (QU3WYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUAs MEXAHHKY, MOJICKYJSPHYIO
(buU3HKY, STEKTPOIMHAMHKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPODU3HKY;

dbopMHupOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS s
00bsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pEUIEHU B MOBCEHEBHOM KU3HU;

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



¢u3nueckoil MoJenu, aJeKBATHOM YCJIOBHSM 3aJaud, B TOM YHCIIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB W TNPUHIIMIIOB JEHCTBUSA TEXHHUYECKHUX
YCTPONCTB M TEXHOJOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYKAIOMIIYIO
cpeny;

OBJIAJICHHE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHpeTanud UHGOpMaInH,
oTnpeeeHus JOCTOBEPHOCTH MOTYYEHHOTO pPe3yJIbTaTa;

CO3JIaHUE YCIIOBUM JUISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATEIbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHaATbHON IesITeNbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanusmu GPI'OC COO yrayOnaEHHBIN ypOBEHBb
u3ydeHus: ydeOHoro mnpeamera «®Dduszmka» Ha YpPOBHE CpeIHEro OOIIero
o0Opa3oBaHMsl BBIOMpAETCs OOY4YaIOMIUMHUCS, IUIAHUPYIOMIMMH TPOJAODKEHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIs.

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

[Ipemyaraempiii B mporpamMme 1o (u3MKe MepeueHb JIabOpaTOPHBIX U
PAKTUYECKUX PaOOT SBISETCA PEKOMEHJOBAHHBIM, YYUTEIh JEJIacT BBIOOP
IpOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIMBUIYATbHBIX
0COOEHHOCTEM 00y4JaroIInXcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHblid MeTO MO3HAHMS TPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o npupozae. Hayunelii Meron
MO3HAHUS U METO/Ibl UCCIIEI0BAHUS (PUBUYECKUX SIBJICHUU.

DKCHepUMEHT U Teopusi B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl m3MepeHus: (puU3nUeCKUX BEJIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHui (U3MYECKUX BEIMYUH (AOCONIOTHASsT W
OTHOCUTEJIbHAs).

MopenupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHasibHAs
TOYKa, a0COJIIOTHO TBEPJOE TENO, HACANbHAs >KUIKOCTb, HJCANbHBIA Ta3,
TOYCUHBIN 3apsa). [ unoreza. Guznueckuit 3aKOH, TPAHUIIBI €T0 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 W HANPSDKEHUS B LEMHU MOCTOSSHHOTO TOKA MpHU
MIOMOIIY aHAJOTOBBIX U ITU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi JabopaTopueit o ¢pusuke. [lpumepsr nzmepenus
(bu3HUEeCKUX BEIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBuxeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKIUMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropust.

ITepemelienue, CKOpOCThb (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHHUE MATepUAIbHOW TOYKH, UX MPOEKIUHU HA OCHU CUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS M MyTH MaTE€pPUAJIBbHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBobOosHOE TajieHre. Y CKOpeHHe CBOOOJHOro majeHus. J[BukeHue Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUATILHON TOYKH OT BPEMEHU U UX TpauKU.

KpuBonuuenHnoe nBuxkeHue. JIBUKEHUME MATEPUAIIBHOM TOYKH TIO
OKPYXXKHOCTH. YTJIOBasi U JMHEHHass cKopocTh. [lepuon u vacrora oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HUUAIbHOE) |
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIHUIOMETP,
JIBI)KCHUE CHaApsJOB, IEMHbIE, IIeCTepEHYATHIE W PEMEHHBIE TEepeaayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monenn CUCTEMBI OTCU€Ta, WJUTIOCTPALINS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.



Nnmoctpauyss npeaenpbHOro Iepexola M HU3MEpPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJl YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBanue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MmyTel, TPAeKTOPHM, CKOPOCTEN ABUIKEHHSI OJTHOTO M TOTO XK€
T€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyenne HEpPAaBHOMEPHOTO JABMXKEHHS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3Mepenne yCKOpeHHs TMpU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKIIOHHOM TIOCKOCTH.

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

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

N3yuenue nBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANBbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLHOHAIBHOM 3aBUCUMOCTH MEXKIY HaTbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTBHIO TENA.

N3ydenune ABUKEHUSA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

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

Tema 2. lunamuxa.

IIepBpii 3akoH Hprotona. MHepumanbHbie cuctemsl orcuéra. [IpuHnmn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MatepranbHbIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh T'PAaBUTALMOHHOW U
WHEPTHOU MacCBhl.

Cuna tsoKecTd. 3aBUCUMOCTh YCKOPEHHST CBOOOTHOTO TMaJIEHUS OT BHICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckoil MmUpOTHl. JIBIKEeHHE
HEeOECHBIX Tel W MX chmyTHUKOB. 3akoHbl Kermepa. Ilepas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBmxyiierocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuiia TpeHUSI CKOJIBKEHHSI U CUJIa TPEHHS
nokost. Koaurment tpenust. Cuna CONPOTHBICHUS NPH JABHXCHUU Telld B
AKUJKOCTH WIIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIHHOTO JBUKEHHUSI.

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

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

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B HWHEPIUAIBHBIX W HEWHEPITUATHHBIX
CHUCTEMAax OTCUETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.



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

CpaBHeHHE pAaBHOACHCTBYIOIIECH MPUIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAaCChl T€Ja Ha €ro YCKOPEHHWE B WHEPLUAIBbHOW 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 CUIT TPEHUSA MOKOSI, KAUYECHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CHJT TIpU JABMKEHUU Opycka 1O
HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIXKEHHS Opycka IO
HAaKJIOHHOM IIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

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

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

N3mepenne  koadduumeHta  TpeHUs 1O  BEIUYMHE  YIJIIOBOTO
ko3¢ dunnenta 3aBucuMoctu F,(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. [locTymarensHoe U BpalaTeabHOE JBIKCHUE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalleHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcioBusl paBHOBECUS TBEPAOTrO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuuecKkne yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: KPOHILITEWH,
CTPOUTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombsl, HPAKMUKyM.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, UMEIOLIET0 OCh
BpaIlCHUS.

KoncTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydyeHne ycTomumBOCTH TBEPAOTO TEJA, UMEIOLIETO IJIOIIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynse mMaTepuaibHOM TOYKHM, CHCTEMBI MaTepUalbHbIX TOueK. LleHTp
MAacC CHUCTEMBI MAaTEPUATIBbHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPA Macc.

NMnynbe CUITbl 1 U3BMEHEHHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

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

Pabora cuimbl Ha MajgoM M Ha KOHEUHOM IepeMmernieHuu. I 'padudeckoe
MPEACTABICHUE PAOOTHI CHIIBI.



MoIIHOCTb CHUIIBI.

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

[ToTeHnManbHBIE W HENOTEHIMAIbHbIE CcUJibl. [lOoTeHIManbHAs >HEPrus.
[ToreHunanbHas SHEPTUs YIPYro nehopMHUPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToreHnManbHasi HEPTUsl Tejla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocMmuueckasi CKOPOCTb. TpeThsi KOCMHUYECKas
CKOpOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHHYeCKOU
SHEPIrUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

VYpaBaeHue bepHymm s UACanbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpaHEHUS] MEXaHUYECKOUN YHEPTUH.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTUYECKHE ITPOLIECCHI: JBHKCHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTYpPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3anmHbIe nIpeBpallleHus] KHHETUYECKOW U MOTEHINAIbHON SHEPIUil Mpu
JNEUCTBUU HA TEJIO CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUH NPy CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue umirynbca Teiia no TOpMO3HOMY ITYTH.

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

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanune coxpaHeHHs! UMITYJIbCa TPU YIIPYTOM B3aUMOJECHCTBHM.

N3mMepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUsSI TOTCHIIMAIBHON SHEPTUU MPYKHUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CUIBI TPEHUS MPHU JBWKECHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyisipHasi pU3UKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU MeopUlU.

OcHOBHBIE MOJIOKEHUSA MOJIEKYJIsIpHO-KuHeTHuYeckoil Teopunt (MKT), nux
onbITHOe oOocHOBaHme. Jluddy3us. bpoyHOBckoe IBIKEHHE. XapaKTep
JOBI)KCHUSI M B3aMMOJICMCTBUSL 4YAaCTHI] BellecTBa. Mojeln CTpPOECHHS rasos,
KUJAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOWCTB BEIIECTBA HAa OCHOBE ITHX
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:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3aUMOAEHUCTBYIOT JIPYT C APYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona. AOcCoiroTHas
Temrneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiieccol



B HJCAJIbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, 300apa.

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

CBsi3b aOCOJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKONM CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNAaTEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

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

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTei.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

HabGnronenue u vicciieqoBaHuE U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, PAKMUKYM.

HccnenoBanne mponecca YCTaHOBJICHHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yuyenne mM30TepMUYECKOTO Ipoiiecca (PEKOMEHOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmomunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUH Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHHE IapaMeETphL.
IlapameTpbl TEPMOJMHAMUYECKON CHCTEMbl KaK CPEJHUE 3HAYCHHS BCIMYMH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukud. CamMONpOHM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKOW CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopaenp uaeanbHOrO Ta3a B TEPMOJMHAMUKE — CHCTEMa YPABHEHHM:
ypaBHeHHe MenaeneeBa—KiianeinpoHa u BeIpaXXEHUE 11 BHYTPEHHEN YHEPTUU.
VYcioBusT NPUMEHUMOCTM O3TOM MOJENIN: HU3KAas KOHILEHTpAlMUs 4YacTHll,
BBICOKME TEMIIEPATYPHI. BeIpaxkeHue 1yl BHYTPEHHEN SHEPTUHA OJJHOATOMHOIO
UJICAJIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE ITPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAMHAMuKe. Bpruncienue paboThl TIO
rpaduky nporecca Ha PV-auarpamme.

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

KomnuectBo Ttemnotel. TennoéMKOCTh Tenma. YaenpHas W MOJISIpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEI0Ta CrOpaHUs
ToruiBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. llonstue 00
aauabdaTHOM IIporiecce.



IlepBbiii 3akOH TepMoaWMHAMHUKH. BHyTpeHHsia sHeprus. KomauuecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHUS BHYTpPEHHEW DHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

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

BTopoil 3akOH TEpPMOAWHAMHUKH [JI1 HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOJIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX HPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumansHoe 3HadeHue KII/I. [ukn Kapho.

OKOJOTMYECKUE  ACHEKThl  MCIIOJb30BAHMUSI  TEIUIOBBIX  JIBUTATEJICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4ecKkre yCTpOWCTBA U TEXHOJOTMYECKUE MPOIECCHI: XOJOAWIbHUK,
KOHJIUIIMOHEP, JU3EIbHBIH M KapOHOpaTOpHBIM JBUTATENH, MapoBas TypOHHa,
MOJIYYEHUE CBEPXHU3KUX TEMIIEPATYp, YTWIN3ALUA «TEIJIOBBIX» OTXOAOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCa, YTUIU3AIUs OMOOPTraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETLJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM paclIupeHUN.

Bo3znymHoe orauso.

CpaBHEHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUHU.

UccnenoBanue annadbaTHOTO Tpolecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

Hccnenosanue mpouecca OCThIBAaHUS BELIECTBA.

HccnenoBanue agnadaTHOTO TIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS KUJTKOCTEH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KoHAeHcamus. lMcmapeHue u KumneHue. Y aenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

HacelllleHHBIE YW HEHAChIIEHHbIE TMapbl. KauecTBEHHAs: 3aBHUCUMOCTH
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTypbl, WX
HE3aBUCUMOCTh OT OOBEMA HACHIIMIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEpaTyphl
KUIIEHUA OT JABJICHUS B )KUIKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAYKHOCTD.

Tépnoe temo. Kpucrammueckune u amopdHble Tena. AHU30TPONUS
CBOMCTB KpHUCTAUIOB. lInaBineHne w kpucrtajumsanus. YAeldbHas TEMIoTa
iaieHus. Cyomumarniusi.

Hedbopmarmu TBEpHoOro tena. Pactsokenne u cxartue. Cnur. Momyib
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupenue XUAKOCTeH U TBEPBIX TN, 00bEMHOE U JIMHEHHOE
pacmpeHne. AHTapMOHHM3M TEIUIOBBIX KOJIEOAaHW 4YacTHUI[ BEIIECTBAa Kak
MPUYMHA TEIIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (a30BBIX MEPEX0/IaAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



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

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHWE MPOLIECCHI: KUJIKUE
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 UCTIAPEHUS KUIKOCTEN.

N3MmepeHne yaenpHON TEMI0THI MJIABJICHHUS JIbJA.

N3ydyeHne CBOKCTB HACBILLIEHHBIX [IAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OlLIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne ko3 duiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne monyns FOnra.

UccnenoBanune 3aBucuMocTd Jedopmaliiu  pe3uHOBOro olpasla oT
MPUJIOKEHHOW K HEMY CHJIBI.

Paznen 4. JiekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsaoB. [IpoBOAHUKH, OHMAJIEKTPUKA M MOIYNPOBOJHUKHU.
DJIeMEHTapHbIM JJIEKTPUUYECKUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.

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

DnekTpuueckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSbI.

Hampsox€anocts  anexktpudeckoro moinsa. [IpoOueiit  3apsia.  Jluaum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MoJsl. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHUHUAIBHOCTD 3JIEKTPOCTATHYECKOTO T0JsA. Pa3HOCTh MOTEHIMAIOB U
Hanpsbkenue. [loTeHnunanbHas sHEprus 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan snekTpocTaTudeckoro moss. CBs3p HANPSHKEHHOCTH TMOJSA U
PA3HOCTHU MOTEHITMAJIOB IS JIEKTPOCTATHIECKOTO T0JIs (KaK OJTHOPOIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMN 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
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPsI0B.

JIMdIIEKTpUKM B DJIEKTPOCTAaTHYECKOM  mousie.  Jludnexkrpudeckas
MIPOHUILIAEMOCTh BEILIECTBA.



Kongencatop.  DneKTpOEMKOCTh  KOHJIEHCATOpa.  DJIEKTPOEMKOCTH
IIJIOCKOTO KOHJIEHCATOPa.

[TapamnienbHOE  coeAMHEHHME  KOHJAeHcaTopoB.  IlociegoBarenbHOE
COEJIMHEHUE KOHJEHCATOPOB.

DHeprus 3apsyKeHHOTO KOHAEHCATOpA.

JIBr>KeHUE 3apsHKEHHOW YacTHUIBI B OJTHOPOJHOM SJIEKTPUUYECKOM II0JIE.

TexHudeckre yCTpONMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: JIEKTPOCKOII,
AJICKTPOMETP, DJICKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE JJICKTPONpUOOpPOB,
KOHJIeHcaTophl, reHeparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIapUKOB.

DIIEKTPUUECKOE TOJIE JIBYX 3aps>KEHHBIX TUIACTHH.

Mogens asekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCaTopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailleHuss SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTUI0 U3JIYyYECHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILECH KOHICHCATOP.

Pacripenenenue pPa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) npu
IIOCJIEIOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcCioBusL  CyLIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Ucrounnku Toka. Hanpspkenne U u DJIC £ .

3akoH OMa [ yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO ITPOBOJHUKA OT €ro JUIMHBI U IUIOLIAJAN NONEPEYHOrO0 CEUYCHMUS.
Y nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

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

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIena.

MOUIHOCTh 3JIEKTPUYECKOro Toka. TermnoBasi MOIIHOCTh, BbIAEISEMAas Ha
pesucrope.

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

Konpnencarop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTpPOMCTBA M TEXHOJIOTHMYECKHUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



N3mepenure cuibl TOKa U HAIPSIAKECHUS.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAMNPSKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKaJIMBaHUA U CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LUIMHIPUUECCKUX MPOBOJHUKOB OT JJIMHBI,
IIJIOIIA/U TIONIEPEYHOr0 CEUCHUS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKa OT COINPOTUBIICHUSA TIPU
MOCTOSSHHOM HANPSIKEHUH.

IIpssmoe wu3mepenune IJIC. KopoTkoe 3aMblkaHME TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

CrniocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTtapeii.

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

Yuenuueckuii skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3Mepenune yaenbHOro CornpoTUBICHUS IPOBOAHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIb
HaKaJINBaHUS.

YBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoctd IJ[C rambBaHUYECKOrO 3JEMEHTa 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.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmympoBonuuku.  CoOCTBeHHass W NpUMECHas  MPOBOAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAS JTUCCOLAALIMS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBI M HECAMOCTOSTEIIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3pana. Monnus. [1mazma.

TexHuyeckre ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JIAMIIbI, DJIEKTPOHHO-Ty4YeBas TpyOKa, MOJYMPOBOJHUKOBBIC MPHUOOPHI: TUOI,
TpaH3ucTOp, (HOTONMOMA, CBETOAMOJ], TalbBaHWKA, pPAPUHUPOBAHHE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI ekTposinza Papazes.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIOB U MOJTYIIPOBOJHUKOB.

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  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BeauurH. OlleHKa TPaHuIl TOTPEITHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHM, WCCIECNOBAHUNA 3aBUCUMOCTEU
(Gu3NUecKuX BEIUYHMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKUX pasliefax «YUYEHUUYECKHM SKCIIEPUMEHT,
Jab0paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenune kypca ¢usuku yriyonéuHoro ypoBHs B 10 kimacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBS3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4YHbId (QakT, TrUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOJIOIEHUe, HKCIEPUMEHT, MOJEIUPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

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

buonocusa: mexaHnuueckoe IBWKEHUE B JKUBOW mpupojne, auddysus,
0CMOC, TEIJIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPY KaOIIEH
Cpelbl, yTUIU3aIus OMOOPTraHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
IPUPOJIE, FTEKTPUUECKUE SBJIICHUS B dKUBOU MPUPOJIE.

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, AJIEKTPOJMTHYECKAS] JUCCOLMALIMS,
rajbBaHHUKa, FJIEKTPOHHAs MUKPOCKOIIHSI.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonozun:  tnpeoOpa3oBaHHWE  JBWKEHUW €  HMCIOJIB30BAaHUEM
MEXaHHU3MOB, YYET CYXOTO M KUIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKUE
KOHCTPYKIIMM (KpOHIUTEHH, pEeLIETYaThle KOHCTPYKIWH), HCIOJb30BAHUE
3aKOHOB COXPAaHEHMSI MEXaHUKH B TEXHUKE (THPOCKOI, BOJAOMET U JIpyTHUe),
JIBUTATENIb BHYTPEHHETO CTOPaHMsl, MapoBas TypOUHA, OBITOBON XOJIOJAUIIBHUK,
KOHJIUIIMOHEDP, TEXHOJIOTUU TOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHYECKAasl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psaHbIC JaMIIbl, TOTYIPOBOIHUKOBHIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHaAMMKA.
Tema 4. Maznummnoe none.



B3anmoneiicTBie MOCTOSHHBIX MAarHATOB M MPOBOJHHUKOB 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). OneIT Ipcreaa.

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, €€ HampaBleHHME M MOIYyJdb. JIBMKEHUE 3apsiKEHHOU
YacTHI[bl B OJJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MaruuTtHoe nosue B BeuectBe. PeppoMarHeTHKH, Mapa- 1 JUaMarHeTHKU.

TexHuyeckue ycTpoWcTBa M TEXHOJOTHYECKUE IMPOLECCH: MPUMEHEHUE

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

KaptuHa nuHMM MHAYKUMM  MAarHUTHOTO  TIOJISE  TOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHa muMHUNA MarHUTHOM HWHAYKIMM TIOJNS JJIMHHOTO MPSIMOIO
MIPOBOJIHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBrE ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrKeHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[TpunHUn JICUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnegoBanre MarHUTHOTO MOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoMCTB (heppOMarHEeTUKOB.

HccnenoBanue nelicTBYS MOCTOSHHOTO 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 DBIEKTPOMAarHUTHOW HHAYKOMHU. [lOoTOK BekTOpa MarHUTHOU
uHaykiuu. 3JC uHAyKIuu. 3aKoH 3JIEKTPOMAarHUTHOM WHAyKIuu Dapajnes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJIC uHAYKUIMM B MPOBOJIHUKE, NBUXKYIIEMCS B OJIHOPOJHOM MarHUTHOM
ToJIe.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karyllika MHAYKTUBHOCTU B IIEM ITOCTOSIHHOTO TOKA.
SAsnenue camouHaykiuu. I1C caMOUHAYKIIHH.

DOHeprusi MAarHUTHOTO TMOJIS KaTYIIIKHA 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 2I€KTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IDJIC MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MarHUTHOTO TTOTOKA.

[Ipasuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOMN (METHON) TpyOe.



SIBneHne CaMOMHAYKIHUU.

Uccnenoanne 3aBucumoctn JIJJC  caMOMHOYKIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Ornpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoieNu 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

apmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omucaHue. DHEPreTMYeCKoe OIMCaHue (3aKOH COXpPAaHEHUS MEXaHMYECKOU
sHepruu). BrIBOJI TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX KOJIEOAaHUN U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO ONMHUCAHUSI.

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

[lepuon u wactora kosnebanuid. Ilepron Manmbix CBOOOAHBIX KoJeOaHUM
MaTeMaTU4YecKoro MasTHuka. [lepuon cBOOOAHBIX KOJ€OAaHUM MPYKUHHOTO
MasTHHUKA.

[lonsitTue o 3aryxammux KoneOaHusX. BbIHYXJIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BinsiHue 3aryxaHuss Ha BHUJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckne yCTpOHCTBA M TEXHOJOTMYECKUE IIPOLIECCHL: 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 COMPOTUBIICHUS.

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

3aK0H COXPAaHEHMsI SHEPTUH MPU KOJEOAHUIX Tpy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne mepuoga cBOOOAHBIX KOJEOAHWI HUTSHOTO WU TMPY>KUHHOTO
MasTHUKOB.

N3yuenne 3akOHOB JBIDKEHMsI Telda B XOA€ KOJEOaHUW Ha YIPyrom
IOJBECE.

N3ydenne nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KHHHOM MAasITHHKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYyXAOMIUX KOJIEOAHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHuuole Konedanus.

Koneb6arenbupiii koHTYyp. CBOOOIHBIE SJEKTPOMATHUTHBIE KOJIEOAHUS B
HJICAIIBHOM KosieOarebHOM KOHType. Popmyina Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJEHCATOpa C aMIUTUTY/ION CHIIBI TOKa B KOJIe0aTeThbHOM KOHTYPE.

3aK0H COXpaHEHUS PHEPTUH B UACAUTHHOM KOJeOaTeIbHOM KOHTYPE.



3aTtyxaronme AIEKTPOMArHUTHBIE KoJIeOaHMUsl. BoeiHyXeHHbIE
AIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MONIHOCTP MEPEMEHHOTO TOKa. AMIUIUTYAHOE U
JECUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSKEHUS MPU pa3audyHoud (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbld IEPEMEHHBIN TOK. Pe3ncTop, KOHAEHCATOp U KaTyIlKa
VWHIYKTUBHOCTH B LIENU CUHYCOUAAIBHOTO NIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3zonanc HanpsikeHuUN.

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

DKOJIOTUYECKUE PUCKU TPU TMPOU3BOACTBE 3yeKTpodHeprun. Kynberypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpocTBa U TEXHOJOTHUYECKUE MPOLIECCHL: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJIEOAHUW OT HHAYKTUBHOCTH H
€MKOCTH KOHTYpA.

OcuuuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUI.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEpaTopa.

BoiHyX/1I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pesucrop, kaTylika HHAYKTUBHOCTA U KOHJAEHCATOP B LEIH IIEPEMEHHOTO
TOKa.

Pe3oHanc npu mnocnenoBaTebHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
VHJIYKTUBHOCTHU U KOHJIEHCATODPA.

Y cTpolcTBO U IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOro0 TOKa 4epe3 MOCIEA0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Hab6nronenue 25eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpOMaHUMHbLE 0JIHbI.

Mexannueckrue BOJHBI, YCJIOBHsS UX pacrpoctpaHeHus. llonepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepmon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)K€HHUE, MpejoMiieHrne, UHTephepeHIus u
nudpaxius.

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

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOLIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anMHasi opueHTanust BEKTOPOB B 3JICKTPOMATHUTHOM BOJIHE.

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

[ITkayna 371eKTPOMarHuTHLIX BOJIH. [[puMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIHOCBA3U U TelIeBUICHUS. Pagnonokamusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.



TexHuyeckne ycTpoOMCTBA M NMPAKTHUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
UHCTPYMEHTBHI, pajap, pajauolpuEéMHUK, TEJIEBU30p, aHTeHHa, TeinedoH, CBU-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teno Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYIION U
4acTOTOM KOJIeOaHUH.

UccnenoBanne  CBOMCTB  DJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, UHTephepeHITus.

Oo6HapyxeHue nHGHPAKPaACHOTO U YIbTPAPUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, RPAKMUKYM.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

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

OTtpakenue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHuit
B T1ockoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokaszarenab mnpeiaomsieHus. OTHOCHUTENBHBIM MOKa3aTelb MPEJIOMIICHHUS.
[TocTOSTHCTBO 4YAacTOTBI CBETA W COOTHOLIEHWME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOT'O CBETA YEPE3 I'PAHULLy pa3Jielia IBYyX ONTHYECKUX CPEL.

Xon nmyueit B npusme. ucnepcust cBeta. ClI0XKHBINM COCTaB 0€JI0Or0 CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

ColOuparomyie ¥ pacceuBarolue JWH3bL. ToHKas muH3a. DOKyCHOE
pPacCTOSITHUE W ONTHYECKash CUJia TOHKOW JMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM CepUvecKOoi JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIHLHOTO
IIOKa3aTes MPeIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH30M.

XoJ Jiy4a, MPOLIEAIEero JIMH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoil ocu. Iloctpoenne u300pakeHUl TOUKHM M OTpE3Ka MPsSMON B
coOUparoIIX M paCCEMBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass onrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcaoBusi HaOmIOAEHNUS MAaKCUMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€pPEHTHBIX HWCTOYHHUKOB. IIpuMepbl Kilaccuueckux
UHTEePHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaximuonHas pemérka. YcClIOBHE HAOIIOACHUS
[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 anmapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(GPAKIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs 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 natepdepeHnm cBera.

Habmronenne iBETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3ydenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiimoHHOTO CIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHue MONISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mMepenue nokasaresns npesioMIIeHUs CTEKIIA.

UccnenoBanune 3aBucUMOCTH (DOKYCHOTO DPACCTOSIHUSI OT BellecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Toy4yeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomy4yeHnue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrnpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, tHTEpPEpEeHIINH U MOISTPU3aLMN CBETA.

N3yyeHne nonsgpu3alvu  CBETA, OTPAXKEHHOTO OT  ITOBEPXHOCTH
JIUAJIEKTPHUKA.

N3yuenune nuaTeppepeHIINm 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 cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

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

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanusi Jlopenna.
YcnoBrue mpuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

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

TexHuueckne yCTpOMCTBA U TEXHOJIOTHMYECKHE ITPOLECCHI: CITyTHHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHn4eCcKuil HKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenue uUMIyJIbCa UM SHEPTUU  PEISITUBUCTCKUX dYacTHl] (110
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHI] B MATHUTHOM I10JIE).

Paznen 7. KBantoBas pusuka.



Tema 1. Kopnyckyaapno-601ano060ii oyaausm.

PaBHOBecHOE TemiIOBOe U3NyueHUE (M3IyueHue abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YACTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpa)arolryio mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBeie cBoricTBa yactull. Bonubl e bpois. [nrHa BomHbl ne bpois
U pa3Mephl 00JIaCTH JIOKadW3allMM JBIOKYyIIeHcs vacTuilsl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka U3MEPEHUN B MHKPOMUDE. CooTHomeHus
HeonpeaenéHHocTel I 'eizendepra.

TexHuyeckre ycTponcTBa M TEXHOJOTMYECKHE MPOLIECCHI: CIIEKTPOMETP,
doTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBEILLEHHOCTH.

Cseroauon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

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

Tema 2. @uzuka amoma.

OnbITEl IO UCCIEIOBAHUIO CTpOeHUs atoMa. [liianeTapHas MoAenb aToma
Pesepdopna.

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

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

CnoHTaHHOE M BBIHYXKJICHHOE U3JIydyeHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUUYECKHUE ITPOLECCHI: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

Habmronenune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Onpenenenue JIMHBI BOJIHbBI JA3€PHOTO U3IyUYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Ha6nronenue muuaeityaToro cnekrpa.

UccnenoBanne cnekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpOAAa U
M3MepeHue MocTostHHoM Puabepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.

Hyxnonnas moxens snpa ['eitzenoepra—Banenko. 3apsiy siapa. MaccoBoe
yucio sapa. U3oronsl.



PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTra-
pacnan. ['amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacmnajaa. PaguoakTUBHBIE W30TONBI B IPHUPO/IE.
CBOIICTBa HOHMU3UPYIOUIETO M3Iy4YeHUs. BirsHue paguoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctrecTBeHHBIN QoH uznydyeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuiibl. JleexT maccsl spa.

Anepnsle peakuuu. J[leneHne u cuHTE3 sAAep. SIEepHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaliy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIIbHBIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtannapTHoi Moaenu. KBapk-TiirooHHas MOJEb aJpPOHOB.

®usuka 3a npenenamu CrangapTHord Mojenu. TéMHas MaTepusa U TEMHa
SHEPrusl.

EnuncTBO puznueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SAEpHBIM peakToOp, TEPMOSAEPHBIN pPEaKTOp, aTOMHas
6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTyll aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYE€HHUE AacCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3UKU [JISi OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuil. COBpEMEHHBIE ONTHUYECKHUE
TEJIECKOIbI, PAJMOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bup 3Bé3qHoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTUKHU. JluarpamMma «CHEKTpajbHbIN
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTBY» ISl 3BE3]] TJIaBHOUM MOCJEeN0BaTEIbHOCTH. BHYTpeHHee
ctpoeHue 3BE311. COBpEeMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUU U SBOTIOLUH
ConHua u 3B€3/1. DTaInbl )KU3HH 3BE3].

Muieunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku u KBazapbel. UEpHBIE IBIPHI B
SA/Ipax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66nma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PenukToBoe nsnydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3THOTO HeOa HEBOOPYKEHHBIM rJ1a30M c
HCIIOJB30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN ISl ONPENECICHUS MOJOKEHHS
HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBEepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBI.

HaGmonenuss B Teneckon JIyHBI, TUIaHET, TYMAaHHOCTEH U 3BE3MHBIX
CKOIUIEHUH.



DuU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AQHAJOrOBBIX W UU(MPOBBIX H3MEPUTENILHBIX TMPUOOPOB W KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTENbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BearnunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
(bu3MUecKX BEIUYMH, MPOBEpPKA MPEIJIOKEHHBIX TUnoTe3 (BhIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKUX paslienax «YUYEHUUYECKHH SKCIIEPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

O06o001maronee NOBTOPEeHHUE.

O6oOmieHue W cuUcTeMaTu3alis  COJIepXaHUs — pasfielioB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«QnexrpoauHamukay, «Konedbanust 1 BodHbD, «OCHOBBI CIEHUATBLHON TEOPHUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢usnka», «IJEMEHThl acCTPOHOMUU W
acTpoU3UKI.

Ponp Qusuku U acTpOHOMHUHM B DSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COIIMAIIBHOW W 3TUYECKOU cdepax IesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3NKKM U aCTPOHOMHUHM B COBPEMEHHOM HAy4yHON KapTHHE MHpa, 3HAYCHUE
OMHCATENIbHON, CUCTEeMATH3UPYIOIIEH, OOBICHUTENBHON M MPOTHOCTHYECKOU
byHKIUNA (HU3MYIECKOM TEeOpuH, POjb (PU3NUECKOW Teopud B (HOPMHUPOBAHUU
NPEICTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3UYECKONW KAPTUHBI
MHUpa B 00IlEeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTaBICHUN O
IpUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenune «kypca ¢usuku yriyonéuHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

MesicnpeOmemnsvie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo0os
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, rHUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOIIOJeHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, W3MEPEHHUE, MOTPENTHOCTH W3MEPEHUN, HU3MEPHUTENbHbIE MPUOOPHI,
rugpoBast 1aboparopusi.

Mamemamuka: pelIEeHUE CHUCTEMbl YpPABHEHUH. TpPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOPIUHAT,
cioxkeHue BeKTOpoB. [IpomsBogubie 3reMeHTapHbIX (yHKIUN. [IpusHaku
MoI00MsT TPEYTOJIbHUKOB, OMpENeNieHne IUIONIAId TIOCKUX (Quryp u oobéma
TeI.

Bbuonozus: >nexrpuyeckue SIBJICHUS B JKUBOW MPHUPOJIE, KOJeOaTeIbHbIE
IBIKCHUS B KUBOW MPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJCTBE
ANEKTPOIHEPTHH, BIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH Cpelbl,
yJIbTPA3BYKOBasi AUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SIBIICHHUS B JKUBOM
MIPUPOJIE.

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

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

Texnonozcusn: NPUMEHEHHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMATrHHUTOB,
ANEKTpOoABUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUM  DJIEKTpPONEpeaad, dJJIEKTPOJBUTaTeNlb, pajap, PpaJdONPUEMHHUK,



TEJIEeBU30p, aHTeHHa, TeneoH, CBY-meub, yiabTpa3ByKOBas NUAarHOCTUKA B
TEXHUKE, MPOCKIIMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE TIPUEMHHKH, JIEpHAs SHEPreTUKa M HKOJIOTHYECKUE aCIEeKThl €€
pPa3BUTHSL.



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

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTAaThl OCBOCHHUSA YuyeOHoro mnpenmera «Duszmka»
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA,
pacUIMpEeHHUE >KU3HEHHOTO OMbITa U ONbITa JESITEIbBHOCTH B MPOIEcce
peanu3alid OCHOBHBIX HAaINpaBICHUN BOCHUTATENILHOM NESITeIbHOCTH, B TOM
YHCJI€e B YACTH:
rPaJAAHCKOT0 BOCIIUTAHMSA:

e CcPOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOyYArOMIerocs Kak

AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00IEeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEUYECKUX TyMAaHUCTHUYECKUX M
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTM COBMECTHYIO JCSTEIbHOCTH B  HMHTEpecax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3alnu;

e yMEHHE B3aMMOJICHCTBOBATh C COIMUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CcOPMUPOBAHHOCTh  POCCHUICKONM  TpaxJaHCKOHW  WJACHTHUYHOCTH,
NaTpPUOTU3MA,

e IICHHOCTHOE  OTHOIICHME K  TOCYJapCTBEHHbIM  CHMBOJAM,
JTOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OIEHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIE
pEIIeHUs, OPUEHTUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETO.

ICTETHYECKOT0 BOCITUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PUINUECKON HAYKE.
TPY/J0BOIr0 BOCIIUTAHUSI:

e HHTEpPEC K Pa3au4HbIM cdepam NpodeccHOHaTBHON AesSTENHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaan30BLIBATH
cOOCTBEHHBIC KU3HCHHBIC TUTAHBL;

e TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMS:

e chOpMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
TJI00QTBHOTO XapaKkTepa dKOJIOTUUECKHUX MPOoOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBIICHUE JIEMCTBUM B OKPYXKAIOILIEH Cpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;



pacmrpeHUEC OIIbITa ACATCIIBHOCTU AKOJIOTUYECKOM HaIrpaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOM J1eATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS! (PU3MKU OCYIIECTBISITH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornyeckue AecTBHA:

CaMOCTOSTEJIBHO  (pOPMYJIUPOBaTh M aKTyaJH3UpOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH 1ENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEYHUS B paccMaTpHUBaeMbIX
(U3NIECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIONINXCS MaTEepUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLIEHUBATH PUCKH MTOCIICICTBUH JIEATEILHOCTH;
KOOPAWHHUPOBATh W BBINOJHATE padOTy B YCJIOBHSIX peajgbHOTO,
BUPTYAIBHOTO ¥ KOMOWMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHE TIPH PEIICHUU  KU3HCHHBIX
pooieM.

Ba3oBrlIe ucciieqoBareLCKHe 1eCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMH TMOHSATUAMH U
MeTOIaMH (PU3NYECKON HAYKU;

BJIAJETh HaBBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W TPOEKTHOM
NeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHUsl 3aaad (PU3nIecKoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOJIOB TTO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlMY, TMPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YUCJIE TIPHU CO3JaHUU YUEOHBIX MTPOCKTOB B
o0nacTu GU3HKHY;

BBISIBIISITh IPUYUHHO-CJICICTBEHHBIC CBSI3U M aKTyaJlM3UPOBATH 3a/1a4y,
BBIIBUTATh THUMOTE3y €€ peIlIeHus, HaXOAWTh AapryMEHThl A
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHWHM, 3a/laBaThb MapameTpbl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEHICHUS 3aJadydl pe3yiIbTaThl,
KPDUTUYECKH  OICHWBAaTh HMX  JIOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 0Opa30BaATEIBHON
NeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;
yMETh TEPEHOCUTHh 3HAHUS TO (PHU3MKE B MPAKTHUECKYIO 001acTh
KU3ZHENICATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



Bbl/IBUT'daThb HOBBIC HJACH, IpcjiaraTb OPHUIMHAJIBHBIC IIOAXOAbI U
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaumeii:

BJIaJ€Th ~ HABBIKAMM  TOJIy4eHHS  HUHPOpMauMU  (PU3UYECKOIO
colepKaHUsi M3 HCTOYHHKOB pA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBAa HMHGOPMAIMOHHBIX M KOMMYHHKalIMOHHBIX
TEXHOJIOTUA B pEIICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIOJEHHEM TPeOOBAHMUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUECKOTO COJIEPKaHUS B Pa3UYHBIX opMarax ¢
y4€éTOM Ha3zHAYeHUs HH(POpMAIMKM M IEJEBOM ayJIUTOPHH, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIIEHHEe Ha Yypokax (U3MKKM U BO BHEYPOUHOU
NeSITeHbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMST4arh
KOH(DIIUKTHI;

pa3BEPHYTO H  JIOTUYHO M3JlaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
UHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUU C y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YICHA KOJUICKTUBA;
OpPUHUMATh 1EeTM COBMECTHOM JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHWIO: COCTaBJISTH IUJIaH
NEUCTBUM, pAaCIpelesATh pPOJAM € Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 YyYaCTHHKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3UIIMH HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHMYECKOEe IMOBEJACHUE B Pa3IUYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BoOOpakeHHE, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIBHYIO JEATEIHLHOCTh B
obnmactu (UBMKA U aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSATENILHO  COCTaBISATh  IUIAH  PEIICHHUS  PacuY€THBIX U
KaueCTBCHHBIX 3a/lay, IJIAH BBIOJTHEHHUS MPAKTUYECKOW paboThl ¢
y4€TOM UMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;



e pacHIMpATH paMKH Y4yeOHOro TMpeIMeTa Ha OCHOBE JIMYHBIX
MIPEANIOYTEHUH;

e JICNIaTh OCO3HAHHBIM BBIOOP, ApPryMEHTUPOBAThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

e CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAUIIMN B 00JaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

e JlaBaTh OIIGHKY HOBBIM CHTYalusIM, BHOCHTh KOPPEKTHBBHI B
NeSATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

e BJIAJACTh HABBIKAMHM TI03HABATEIBHON pedIEeKCMU KaK OCO3HaHUs
COBEpIIIAEMbIX JICMCTBUM M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB
1 OCHOBAHMU;

e HCIOJIH30BaTh MNPHUEMBI peICKCUM I OIEHKH CHUTYyallud, BBIOOpa
BEPHOTO PEIICHUS;

e YMETh OIICHHUBATh PUCKU M CBOCBPEMEHHO NMPUHHMATh PEIICHUS MO0 UX
CHUKEHHUIO;

e TPUHUMATh MOTHBBI M apryMEHTHI JIPYTHX IPU aHAIN3E PE3YyJIbTaTOB
NeSITeTbHOCTH;

e TIPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH U JJOCTOMHCTBA;
IIPUHUMATh MOTHBBI M apryMEHTHI JAPYTUX MPH aHAIU3E pPe3yJbTaToB
NeSITeTbHOCTH;

e TIPH3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mportiecce 1ocTHkeHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPAMMBI 11O
bu3uKe UIsI YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHUsA Yy OOyYaroImuXxcs
COBEPIIICHCTBYETCSI ~ AMOIMOHAJBHBIA  MHTEJUICKT,  IPEAIoJIararoniui
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HaHHMS, BKJIIOYAIOMIETO  CHOCOOHOCTh  TMOHUMATh  CBOE
OMOIIMOHAJILHOE  COCTOSIHHME, BHUJETh  HAMpaBJICHUS  Pa3BUTHS
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;

e CaMOpPETyJIMpPOBAaHMS,  BKJIIOYAIONIET0O  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBENEHUE, CIIOCOOHOCTH
aJanTHPOBATBCS K OMOIMOHAIBHBIM M3MCHCHHSIM M IPOSBIIATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

e BHYTPEHHEH MOTHBAIIUH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKCHHIO
IeJd U yCHeXy, ONTUMH3M, WHHUIIMATUBHOCTh, YMCHHE JIEHCTBOBATh,
HUCXOJs U3 CBOMX BO3MOXKHOCTEH;

e DOMIIATUM, BKJIOYAIOMIEH CIIOCOOHOCTh TOHUMATh HAMOIMOHAIBEHOE
COCTOSIHUE JAPYTHX, YYUTBIBaTh €r0 MPHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

e CONHWATBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh
OTHOIIEHUSI C JIPYTUMU JIIOJABMH, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspemiaTh KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



NOHUMAaTh pPOJIb (PU3UKM B HKOHOMHYECKOM, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAIBbHOM M OSTUYECKON cdepax HAesiTeNbHOCTU
YeJIoBeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEILHON M MPOTHOCTUYECKOU (DYHKIUN (HU3NUECKON TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM W  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (puzmyeckoi
KapTUHE MUDA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): MHEpLHUabHAs CHCTeMa OTCuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PAaBHOYCKOPEHHOE [BHXKCHUE,
CBO0OJHOE TajieHHe, aOCOMOTHO ympyras aedopmalus, abCOIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIU Trasa,
KUAKOCTH U TBEPAOTO (KPUCTAILUIMYECKOTO) Teja, UACaIbHBIA Tras,
TOYEUHBIN 3apsi, OJHOPOIHOE IIEKTPUUECKOE MOJIE;

pasznuyaTh YCIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATh MEXAHWYECKHUE IMPOIECChl U SIBICHUS,
UCIIOJIb3YySl ~ OCHOBHBIC  IMIOJIOXKEHHWSI M 3aKOHBl  MEXAHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHHUS, (DOPMYJIbl KUHEMATUKU
PaBHOYCKOPEHHOTO  JIBIKEHMsI, TMpeoOpasoBanus [amumes  yis
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HproOTOHA,  IpUHIMUII
OTHOCHUTEJIBHOCTU ['anniiesi, 3aKOH BCEMHUPHOIO TITOTEHUs, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON PHEPTUH, CBSI3b pabOThI CHUIIBI
C U3MEHECHUEM MEXaHMYECKOW DHEPIUHU, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tena), MPU ATOM HCIOJIB30BATh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSL ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuii ['amuies, BTOporo u TpeTbero 3akoHOB HbroTOHA,
3aKOHOB COXPAHEHUS HMITYJIbCAa U MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE mnoyio)keHUsT MKT u 3akOoHBI MOJIEKYJISIpHOU
GU3MKK W TEPMOJWHAMUKHU (CBSI3b NABJICHUS] HWJCATBHOTO Ta3a Co
CpEeIHEW  KHHETUYECKOM DHEpPrueu  TEIJIOBOIO0  JIBMKEHUS U
KOHLICHTpAllUEX €ro MOJIEKYJ, CBsS3b TEMIIEpATypbl BELIECTBA CO
CpeIHEW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS HMJCAJBHOIO Ta3a C KOHUEHTPALMEW MOJIEKYJ U €ro
TeMmriepaTrypou, ypaBHeHne MenaeneeBa—Knanelpona, nepBbiii 3aKOH
TEPMOJAUHAMHKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
IIpU  O3TOM MCIIOJb30BATh MATEMAaTUYECKOE BBIPAXKECHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUS NPUMEHUMOCTH ypaBHEHUs MeHzaeneeBa—
Knaneripona;

aHATM3UPOBATh U OOBSCHATH DJIJICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIEC  TOJIO)KEHUS W  3aKOHBl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, moTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO MOJIsl, IPUHLMI CYNEPHO3ULIMU SIICKTPUUECKUX
MOJIEH, TIPU 3TOM YKa3bIBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa KyiioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIICHUS: 3aKOHBI OMa JJisl yyacTka
LENHU U Uil 3aMKHYTOW JJIEKTPUYECKOM Lienu, 3akoH Jlxoynsa—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 11 37IeKTPoIn3a);



ONMKCHIBATH (PU3NYECKHE TPOLECCHl U SIBJIEHUS, UCIOJIb3YsS BEITUYUHBI:
nepeMelIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI Tell,
CUla, MOMEHT CWJIbl, JaBlieHHE, [OTEHIUalIbHAs  DHEPrus,
KUHETUYECKasi »HEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbIL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTrOCTH,
Cuja TPEHHs, MOIIHOCTh, PHEPrUs B3aUMOJECHCTBUS Teja C 3eMIEN
BOM3M €€ MOBEPXHOCTH, PHEPrusi ynpyrou aedopmanuiu MpyKUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAas Temreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACATbHOTO OJHOATOMHOIO
raza, paboTa HAEaJbHOIO Ta3a, OTHOCUTEIbHAS BIAXHOCTh BO3/1yXa,
KITJI wunmeanpHOrO TEIUIOBOIO JIBUraTess; AJIEKTPUYECKOE TMOJIE,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJS,  HANpsSKEHHOCTh  IOJIA
TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
TUDJIEKTPUKE, TMOTEHIMANT AJIEKTPOCTATUYECKOrO TOJIs, Pa3HOCTh
NOTEHIIMAJIOB, AJICKTPOJBIKYINAsl CHJIa, CUJa TOKa, HamNpsKeHUe,
MOIIIHOCTh TOKa, JJIEKTpUYecKass €MKOCTb IUIOCKOTO KOHJIEHCATOpa,
COTPOTHUBJICHUE YUYaCTKa IIETH C MOCJIEI0BATEIbHBIM U MapaljIeIbHbIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPIrUsl  DJIEKTPUUECKOro  TOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHWS  (PU3UYECKUX  SBICHUM:
MEXaHUYECKOE JIBIJKCHHME, TEIJIOBOE JIBIJKEHHME 4YacCTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBeECcHE, OpOYHOBCKOoe  JBWXeHHE, auddys3us,
UCIIapeHue, KUMIEHWEe U KOHJCHCAIUsl, TUIABJICHHE U KPUCTAJIN3alUs,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3ALIUS TeN,
AKBUINIOTCHIIMAILHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTHU OJAHOM (PM3HUECKON BETUUHHBI
OT JpYrol ¢ UCHOJb30BaHUEM TMPAMBIX HM3MEPEHUH, TPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHpOBaATh pe3yibTaThl MOJYUYEHHOU
3aBUCUMOCTH (DU3UYECKUX BENUYMH B BHUAEC TpadukoB ¢ ydETOM
aOCONIOTHBIX  TMOTPEITHOCTEW HM3MEpPEeHWH, JeJaTh BBIBOJBI IO
pe3yibTaTam HCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHbBIE M3MEpEHUs (DU3NYECKUX BEIMYMH, TPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHMUIA;
IPOBOJUTH  OMBITHI IO  TPOBEPKE  MPEIOKEHHOW  THUIIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYUECHHBIE PE3YIbTATHI U JEJIaTh BHIBOJ O
cTaTyce MpeJIoKEHHOM TUTIOTE3HI;

coOmoaTh  mpaBwia  O€30MACHOTO  TpyAa TpH  TNPOBEICHUU
UCCJICIOBAHUI B paMKax y4eOHOro OJKCIIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-HCCIICIOBATEIbCKOH M TPOEKTHOM  JEATEIBbHOCTH  C
UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOMCTB U  J1AOOPATOPHOTO
000pyI0BaHUS;

pemaTrh pacuy€THhIC 3aJa4d C SBHO 3aJaHHOM M HESIBHO 3aJIaHHOU
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBHUSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOM MOJENIH, OTBeYaromield TpeOOBaHUAM 3ajauw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(bu3HUeCKMX TEOpUl MPHU HMCIOJIb30BAHUM MATEMAaTHYECKUX METOJI0B
perieHusl 3ajad, MPOBOJAUTHL PAcUu€Thl HAa OCHOBAHWHM HMMEIONTUXCS
JAHHBIX, AHAJU3UPOBATh PE3YNbTATBl U KOPPEKTUPOBATH METObI
pemieHus ¢ y4ETOM MOJTYyYEHHBIX PE3YJIbTATOB;



pemaTth Ka4eCTBEHHBIE 3a/ladyd, TpeOyroliue MpUMEHEHUs 3HaHWH U3
pasHBIX paslenoB Kypca (pU3WKH, a TakKe WHTETpald 3HAHUU W3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBaTh
JIOTHYECKYIO IIETIOUKY PAacCYKICHUN C OMOpO Ha M3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
NPUHIUAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIM3WPOBaTh U OICGHWBAaTh  TIOCIECACTBHS  OBITOBOM U
NPOU3BOACTBCHHONW  JEATCIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(GU3NIECKUMU TIPOIIECCAMH, C TIO3HMIIMNA YKOJIOTHUECKON 0e30MmacHOCTH,
NPEJCTABICHUNA O palMOHAILHOM MPHUPOJIOTIONH30BaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTMXKCHUM HAyKW U TEXHOJIOTHH IS
JabHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOoThHI ¢ HHGOpMAILIHEH PU3UYECKOTO
CoJlepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIS TOUCKA, MEPepadOTKU M TMPEIbSABICHUS yuyeOHOU U
HAYYHO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpIpeTanuid  uHGOpMAIMK,  MOJIYYEHHOM U3  pas3IMyHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYyYaeMyr UH(MOPMAIUIO
U OLICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIIUK;

OPOSBIISITH  OpPraHU3AIMOHHBIE W [O3HABaTeJIbHBIE  YMEHUS
CaMOCTOSTENIbHOTO MPUOOpETEeHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJIHEHHUS TPOCKTHBIX U yU4eOHO-UCCIIEIOBATEIBCKUX paloT;
paboTaTh B TpYIIEe ¢ WCIOJHEHHWEM PAa3JIMYHBIX COIMAJBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
JeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAaeMON
poOJIeMBI;

MPOSIBJISITH MOTHUBAITMIO K Oyaymied mpodecCHOHATBHON A TENbHOCTH
MO CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOhUIIs.

K xoniy oOyuenust B 11 knacce mpenMeTHbIC Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

MOHUMATh POJIb (U3UKK B OSKOHOMHYECKOM, TEXHOJOTHUECKOM,
COIMAIBHOW M JTHYECKOW cdepax NeaTelbHOCTH YeJIOBEKa, POJjb U
MeCTO (U3MKKM B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
ACTPOHOMMH B IMPAKTUYECKOU AEATEIIBHOCTH YEJIOBEKA U JdaJIbHEUIIEM

HAaYYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEILHON U MPOTHOCTUYECKON (DyHKITUN
¢us3nueckoil TeOpUuM — OICKTPOJAMHAMHKHU, CHEIUAIBHOU TEOpUHU

OTHOCUTEJILHOCTH, KBAHTOBOW (DU3WKH, POJIb (PU3NUECKOW TEOpHH B
(bopMHpPOBAHNY TIPEACTABICHUA O (PU3MUECKOUW KapTHHE MHUpa, MECTO
¢us3nueckoii KapTUHBI MHpa B OOIMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJIC;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJelell (PU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): OJHOPOJHOE DJIJIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKU
MasITHUK, UJCAIbHBIA NMPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI,
UJcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEeH aToma,
aTOMHOTO sIJpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTU (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDH MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH AIEKTPOMATrHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAUHAMUKUA U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpPUUECKOro 3apsiga, cuiaa Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMATHUTHON  uMHAyKuuu, npaBwio Jlenma, cBs3p JIJIC
CAMOMHAYKIIMM B DJEMEHTE JJIEKTPUUECKOW IIEMU CO CKOPOCTHIO
U3MEHEHUS  CHUJIbI  TOKa, IIOCTYJaThl  CHENUaJIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIC TIPOLIECCHI M SBJICHMUS,
UCIIOJIb3Ys TIOJIOKEHHSI KBAHTOBOW (M3HMKK (ypaBHEHHE ODWHINTEHHA
st potodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIICHHS HeomnpeneneéHHocTel [ eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO ¥ MAaCCOBOTO YHCEN U SHEPTHUH B SJEPHBIX PEAKIUIX, 3aKOH
PaAMOAaKTUBHOTO pacmaia);

OMKCHIBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCTOIb3Ysl BEIUYHUHBI:
HaANPsHKEHHOCTD AIEKTPUIECKOTO O, MOTEHITHAI
ANEKTPOCTATUYECKOTO oJIA, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJisi, MarHUTHBINA
NOTOK, cwia Awmrnepa, HWHAYKTHBHOCTb, OJJIEKTPOABMXKYIAs CHIIA
CAaMOMHIYKIIMHM, SHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM  WUMITYJIbC, TIOJIHAsE OHEPTUs, DHEPrus  IOKOS
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIPa;

OOBACHATH  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHTYKITUS, CaMOMHIYKITHS, pe30oHaHC,
uHTepPEpEeHINs BOJIH, IU(pakius, AUCIEPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (orosnekrpuyeckuii 3pdext (dporodrddexr), anbda- u
OeTa-pacniajipl siep, raMMma-u3aydeHue snuep, GU3nuecKue MPUHIIUIIBI
CIEKTPaJIBLHOTO aHaJIu3a U paboThI J1a3epa;

OTpeeNsaTh HaNpaBiIeHUEe WHAYKIIUU MAarHUTHOTO TIOJI MPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHia;

CTPOUTh U300paKEHHE, CO37AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JIUH30M, ¥ PaCCYUTHIBATh €T0 XapaKTEPUCTUKHU;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE MOHSATHS, TEOPUH U
3aKOHBI 11 aHajgu3a W OOBACHCHUS (U3UYCCKHX IIPOIIECCOB,
MIPOUCXOJISIININX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAJIAKTHUECKON
cpene; ABKSHHSI HEOCCHBIX Tel, DBOIIONNH 3BE3]] U BeeneHHol;
MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3YJNbTAThl TOJTYYEHHON 3aBUCUMOCTH
¢u3nUeCKMX BEIUYMH B BHUJE T'PAaPUKOB C y4E€TOM aOCOIFOTHBIX



NOTPENIHOCTE  WM3MEPEHM, JeJaTh BBIBOABI IO  pe3yJibTaTam
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHbIE U3MEpEHUs (PU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTH  OMNBITHI [0 MPOBEPKE  MPEIOKEHHOM  THIOTE3bI:
IUTAHUPOBATH HKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYYEHHBIE PE3YJIbTAThI U JEJIaTh BHIBOJ] O
cTaTyce MpeyioKEeHHOM TMIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  MNPOBEJECHUU
UCCJIEIOBAHUI B paMKax y4eOHOro OHKCIEPUMEHTA, MpPaKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATENBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOpAaTOPHOIO
000py10BaHUS;

pemiaTh pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJ]aHHOM
¢du3nuecKkoil MOJENbIO: HAa OCHOBAaHMM aHallM3a YCJIOBHUS BHIOMpATH
(du3nueckrue MoJIeNu, OTBEYaIOIINe TPEOOBAHUSM 3a/lauu, PUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThI (PU3UUECKUX TCOPUI
OpU  HCMOJIb30BAaHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJAUTH  pacu€Thl HAa  OCHOBAHUM  UMEIONIMXCS  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemniaTh KaueCTBEHHBIC 3aJlayu, TPEOYIOIIHE MPUMEHEHWs 3HAHWM W3
pPa3HBIX pas3feioB Kypca (PU3MKH, a TaKKe HUHTETpalld 3HAHUN U3
JIPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAWUBATH
JIOTUYECKYIO LETIOYKY PaCCYkKJACHUIN C OMOpOoN HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPONCTB Y TEXHOJOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAla POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
($U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JIEATEIIBHOCTH  YEJIOBEKAa,  CBSI3aHHOM  C
bu3HUecCKUMU TPoIecCaMu, ¢ TO3UIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTABICHU O pPaIMOHAIILHOM TMPUPOJIOIOJIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIB30BAHUU JTOCTMXKCHUM HAYKW U TEXHOJIOTHH IS
JaTbHEHUIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

PUMEHSTh Pa3INdHbIe CIOCOOBI paboThl ¢ HH(MOpMAIIHEH PU3UMIECKOTO
CoJlepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOIB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEPepadOTKH M TMPEAbABICHUS yuyeOHOU W
HAy4YHO-TIOMYJISIPHOM uHbOopMaI, CTPYKTYPUPOBAHUS u
UHTEpOpeTanuu  WHQOpMAIMK,  MOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTYYaeMyH0 MH(OPMALHIO
U OIICHWBATh €€ JOCTOBEPHOCTHh KaK HAa OCHOBE WMMEIONIMXCS 3HAHHM,
TaK 1 Ha OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAITNK;



NpOSIBIISITh ~ OpTaHW3allMOHHBIE W TO3HABAaTENbHBIE  YMEHUS
CaMOCTOSITENIFHOTO  TMPUOOPETEHHWsST HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHCHHS IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyNIe C WUCIOJHEHHEM pAa3IMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIBL,  PalMOHAIBHO  PACIPEACTSATH
JCSTEIbHOCTh B HECTAHJAPTHBIX CHUTYallUsAX, aJeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIHI B PEIICHUE pacCMaTpUBAEMOM
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyaymiel nmpodeccnoHaIbHON NeATeIhbHOCTH
o CTHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
No KoaunuecTBO 4acoB
HanMeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (pPOBHIe)
n/ KoHTpoJibHbIE IIpakTH4eckue
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE PECypPChl
n padoThI padoThI

Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

Hayunsiit MeToq mo3HaHusA bubnuoreka [JOK
1.1 6
IIPUPOJIBI https://m.edsoo.ru/f16b68d7
Utoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubnnoreka IIOK
21 Kutiematitka 10 1 https://m.edsoo.ru/f16b68d7
bubmmoteka [IOK
22| HAunawika 10 https://m.edso0.ru/f16b68d7
" bubmmorexa [JOK
23 CratiKa TBEPLOrO TEA S 1 https://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no pazgeny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI Bt OK
3.1 MOJIEKYJIIPHOKMHETHYECKOM 15 1 nommoreka L

TEOpUU

https://m.edsoo.ru/f16b68d7
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3.9 Tepmonnnamuka. TennoBble 20 bubmmoreka [IOK
' MAIIUHBI https://m.eds00.ru/f16b68d7
33 ArperaTHble COCTOSIHUSI BELLIECTBA. 14 bubnuoreka [JOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 49
Paznen 4. JIEKTPOANHAMUKA
bubnnoreka IIOK
41 DUICKTpHECKoe Hoie 24 https://m.eds00.ru/f16b68d7
492 n N . o4 bubnnoreka IIOK
' OCTOAHHEIH STCKTPHACCKHI TOK https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 Toxi B pasmIIHEX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUI TIPAKTUKYM
. bubmuotexa [JOK
>1 Dusiieckiit MpaTHicyM 16 16 https://m.edso00.ru/f16b68d7
Hroro mo pazueny 16
P 10 bubmmorexa [JOK
S3CPBIOC BpEMA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOI'PAMME
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KounyecTBO 4acoB JJIeKTPOHHbIE
Hara undgposbie
Tema ypoxka Kontpoabnbsie | Ilpakruyeckue
n/ Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
n pecypcsbl
®duszuka — pyHaaMeHTaIbHas HayKa bubmorexa HOK
1 https://m.edsoo.ru/1beef3
0 MIpUpoe
46
Hayunslii MeTo4 O3HAHUS U bubnnorexa [HOK
METO/bI UCCACAOBAHUS (PU3UICCKUX 1 https://m.edsoo.ru/3a7fde
SBJIEHUM 29
DKCHEPUMEHT U TEOpUs B IIpoLiecce bubnuorexa [JOK
no3HaHus npupoasl. Habmoaenue 1 https://m.edso00.ru/34c49
Y DKCIIEPUMEHT B (hU3HKE 931
Crnioco0rl n3MepeHust GU3NYECKUX bubmorexa HOK
1 https://m.edsoo.ru/ca2def
BEJINYUH
03
AOcomoTHAsS 1 OTHOCHUTEIbHAS bu6mmoreka [IOK
MIOTPELIHOCTH U3MEPEHUN 1 https://m.edsoo.ru/7f18fd
(bu3MUYECKUX BEIUYNH a3
MonenupoBanue B ¢pusuke. Ponb u
MecTO (pU3UKU B POPMUPOBAHUH bubmmorexa [JOK
1 https://m.edsoo.ru/eabbd

COBPEMEHHOM HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKON

edl



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/eabbded1

NESITEIbHOCTH JIIOJIEN

MexaHnueckoe IBUKEHHUE.
Cucrema orcuera.

bu6mmoreka [IOK

7 OTHOCHUTENBHOCTh MEXaHUYECKOTO https://m.edsoo.ru/e9a52f
nskeHus. [Ipsimas u oOpaTHas 02
3a]]a4i MEXaHHUKH
Pannyc-BekTop maTepuaibHON
TOYKH, €r0 MPOCKIIMU HA OCH bubnunoreka [JOK
8 KoopauHaT. TpaexkTopusi. https://m.edsoo.ru/30a10
[lepememenue. Cxopocts. Ux 8a5
IIPOEKIUH HAa OCU KOOPJMHAT
PaBHOMEpHOE IPSIMOJIMHEWHOE
bubmuorexa [JOK
9 asikeiie. Tpagirieckoe O?HcaHHe https://m.edsoo.ru/89ba7
PaBHOMEPHOTO MPSAMOJIMHEHHOTO 190
JIBYDKEHUS
CrnoxxeHue nepeMenieHni u bubnmnoreka [JOK
10 ckopocteit. CrapToBas https://m.edsoo.ru/761d1
TUarHocTUKa 8aa
HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHass CKOPOCTb. bubnmnoreka [JOK
11 VYckopenue. [IpsamonnneiiHoe https://m.edsoo.ru/a9954
JBM>KEHUE C TIOCTOSIHHBIM 9a7
YCKOpEHUEM
I'paduueckoe onucanue bubmuoreka [IOK
12 MIPSAMOJIMHENHOTO IBUKEHUS C https://m.edso00.ru/b7560

MMOCTOAHHBIM YCKOPCHUCM

bbf



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/b7560bbf

CBoOoaHOe mageHue. Y CKopeHue
CBOOOIHOTO MaacHUA. 3aBUCUMOCTD

bu6mmoreka [IOK

13 https://m.edsoo.ru/f7381
KOOPJMHAT, CKOPOCTH, YCKOPEHUS 09¢
OT BPEMEHH H UX Tpaduku o

bubmuorexa [JOK
JIBu>keHue Tena, OpoIeHHOTO MO/
14 https://m.edsoo.ru/71cbb
YIJIOM K TOPU30HTY
415
KpuBosmHelHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
. bubmuorexa [JOK
VYri0Bast ¥ IMHEWHAsI CKOPOCT.

15 https://m.edso00.ru/33196
[lepuon u yacrora. fbe
LlenTpoCcTpeMUTENBHOE U TIOJIHOE T
YCKOpEHHE
Kontposbnas paborta mo teme bubmorera [JOK

16 " " https://m.edsoo.ru/1242f

Kunemaruka
32e
IIepBbIif 3ak0H HproTOHA.
WNHuepunanbHble CUCTEMBI OTCUETA. bubnuoreka [IOK

17 IIpyHIMIT OTHOCUTEIBHOCTH https://m.edsoo.ru/5a9e4
lanunes. HennepuuanbHbie a64
CUCTEMBI OTCUETA

. bu6mmoreka [IOK
Cuna. PaBHOIEHCTBYIOIIIAS CHJIA.

18 . https://m.edsoo.ru/141d3
Bropoii 3akon HeroTona. Macca 837
B3aumoneiicteue tein. Tpernit bubmiorexa HOK

19 P https://m.edsoo.ru/57dba

3akoH HproToHa

505



https://m.edsoo.ru/f738109c
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505

[IpuHUUI cynepno3unuu CUil.

bu6mmoreka [IOK

20 Pemrenue 3a1au Ha npuMeHeHue https://m.edsoo.ru/bdf99
3aKoHOB HploTOHA 7fb
3aKOH BCEMUPHOTO TATOTCHHUS. bubnnoreka [HOK
21 OKBUBAJIEHTHOCTb I'PABUTALIMOHHON https://m.edso0.ru/9aba2
Y UHEPTHOM MacCChl b0a
Cuia TSOKECTH U YyCKOPEHHE bubmorexa OK
22 yOEop https://m.eds00.ru/22757
CBOOOTHOTO TIAJCHUS
126
JIBrokeHre HeOECHBIX Te M MX
MCKYCCTBEHHBIX CITYTHUKOB bubmorexa [JOK
23 Y vt i https://m.edsoo.ru/11abfa
[IepBas kocMu4ecKas CKOPOCTb. 0a
3akonsl Kemnnepa o
bubmuorexa [JOK
C octu. 3akoH ['yka. Bec
24 A yrpyr e https://m.edsoo.ru/0Oae2c
Tena d84
Cuna tpenus. [Ipupoaa u BUIbI cuil Bubmzorexa LIOK
https://m.edsoo.ru/1fa864
o5 TpeHus. [[BUKCHHE B )KUJIKOCTH U a9
Fase ¢ yACTOM CHIIbI https://m.edsoo.ru/2cb29
COIIPOTHBIICHUS CPEIIBI 676
JaBnenune. [ mapocrarnyeckoe bubmorexa [JOK
26 L P https://m.edsoo.ru/a28aa
nasnenue. Cuna Apxumena 7ad
AOGCOIOTHO TBEPOE TEIO. bubnmoreka [JOK
27 IloctynarensHo€e U BpaliaTeabHOE bubnuoreka [IOK

JIB>KEHUE TBEPJIOTO TeJla

https://m.edsoo.ru/2b95d



https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

Sle

MOMEHT CHJIIBI OTHOCHTEIBHO OCH

bubmuorexa [JOK

28 https://m.eds00.ru/653d3
BpaieHus. [1neyo cuibl
459
CrnosxeHue cuil, NpUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp Tsxkectu bubmorexa LOK
29 PAOMY TETY. P https://m.eds00.ru/9aa79
Tena. Y CIoBUS paBHOBECHS a7d
TBepAoro Tena. Buasl paBHOBecHs T
bu6mmoreka [IOK
30 Pemenue 3anau https://m.edsoo.ru/dclcaa
c0
KonTponbnas pabora no teme bubnuoreka [IOK
31 "Munamuka. CTaTuka TBEPIOTO https://m.edso00.ru/9f5a57
Tena" 4c
NMnynsc MmaTepualbHOM TOYKH,
CHUCTEMBI MaTepUATbHBIX TOYCK. bubnmnoreka [JOK
32 LlenTp mMacc cucTemMbl https://m.edsoo.ru/4bb82
MaTepuaIbHBIX TOUeK. Teopema o 94b
JBM>KEHUH LIEHTPA Macc
NMnynbe cuitbl 1 U3MEHEHHE bubnuoreka [IOK
33 UMITYJIbCa Tella. 3aKOH COXPAHCHUS https://m.edsoo.ru/13f0a2
uMnynbca. PeakTuBHOE BUKEHUE 21
MoMeHT uMITysibca MaTepUATLHON
Touku. IIpencrasienne o Eubmiorexa IIOK
34 P https://m.eds00.ru/d6532

COXpPaHCHUH MOMCHTA UMITYJIbCAa B
HCHTPAJIbHBIX IMOJIAX

eb9



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9

bubmuorexa [JOK

35 Pemenue 3amau https://m.edsoo.ru/f7706
de63
Pabora criel Ha MaJIoOM ¥ Ha
KOHEYHOM TE€PEMEILICHUN Bubmorexa LIOK
36 i https://m.eds00.ru/91397
I'paduueckoe npeacraBieHue 4c7
paboThl CHIIbl. MOIIHOCTD CHJIBI T
Kunernueckas sneprus. Teopema bubnnoreka [JOK
37 00 U3MEHEHUN KNHETUYECKON https://m.edsoo.ru/9a5e2
SHEPrUM MATEPUATBLHON TOUKH er4
IlorennuannpHble U
HEMOTEHIMAILHBIE CHJIBI Bubmzorexa LIOK
38 ' https://m.edsoo.ru/554baf
[TorenmanesHas 3Heprus. Bropas cc
KOCMHYECKAsI CKOPOCTh o
Tperbst KocMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITHATHHBIX
. bu6mmoreka [IOK
CHJI C U3MEHEHUEM MEXaHUYECKOMN
39 https://m.edsoo.ru/f57b4e
SHEPTUH CUCTEMBI TeNl. 3aKOH 01
COXpaHEHUs MEXaHUYECKOU _
SHEPIUU
Yupyrue u He e
Py YIpyT bubmuorexa [JOK
CTOJIKHOBEHUS. Y paBHEHUE
40 N https://m.edsoo.ru/f30f43
bepuymnnu nyis uaeansHoU b6
JKUIKOCTH T
bu6mmorekxa [IOK
KonTponpHas pabora mo Teme
41 https://m.edsoo.ru/474e7

"3aKOHbBI COXpaHEHUsI B MEXaHUKe"

cda



https://m.edsoo.ru/f7706d63
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https://m.edsoo.ru/f57b4e01
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Pa3BuTue npencrasienuii o
npupo/jie TerioTbl. OCHOBHBIE

bu6mmoreka [IOK

42 https://m.edsoo.ru/b0a44
nonoxxenus MKT. {uddyzus. 45]?
BbpoyHOBCcKOE nBMKEHHE T
Crpoenue ra3000pa3HbIX, )KUIKUX
U TBEPABIX Tel. XapakTep bubmorexa [JOK
43 ' . https://m.edso0.ru/c44d0
JBWKEHUS U B3aUMOJACHCTBUS 262
4acTHUI] BEIIeCTBa T
Macca u pazMepsl MOJIEKYII bubnunoreka [JOK
44 (aromoB). KonnuecTBo BelecTna. https://m.edso00.ru/c5b72
[TocTostHHAst ABOraapo ab7
bu6mmoreka [IOK
Temneparypa. Termnosoe
45 https://m.edso00.ru/0070d
paBHoBecue. [Ikana [enbcus 493
bu6mmoreka [IOK
46 Pemenue 3agau https://m.edsoo.ru/1531a
ba5
bu6nmoreka [JOK
47 Wneanpublii ra3. 'a3oBble 3aKOHBI https://m.edsoo.ru/1deb2
367
YpaBHenue Menpeneena- bubmorexa LOK
48 N https://m.edsoo.ru/8d12c
Knaneiipona. Pemenue 3agau 379
bu6mmoreka [JOK
AGcomtoTHas TemnepaTypa. 3akoH
49 https://m.edsoo.ru/14e02
JanpToHa
dif
50 N3omponeccsl B uAcanbHOM rase ¢ bubnuorexa [IOK



https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/14e02d1f

IIOCTOSAHHBIM KOJIMYCCTBOM
BCIICCTBA

https://m.edso0.ru/68878
ds1

I'paduueckoe npeacraBieHue

bu6mmoreka [IOK

o1 M30IPOIIECCOB: U30TEPMa, U30X0Pa, https://m.eds00.ru/13443
n3obapa 27b
bu6mmoreka [IOK
52 OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/c8094
721
bubmuorexa [JOK
53 Pemenwue 3amau https://m.edso00.ru/10265
a05
CBs13b a0COMIOTHON TeMIepaTyphbl
TEPMOJAMHAMUYCCKON CUCTEMBI CO
N . . https://m.edsoo.ru/c38af8
54 CpeIHeH KHHETUYECKOM dHepruei 75
MOCTYIATENBHOTO TEIJIOBOTO o
JIBIOKEHUS €€ 4aCTUIl
O06o001eHre U CHCTEMaTH3aIIHS bubmmorexa [IOK
95 . " " https://m.eds00.ru/09d12
3HaHui o Teme "OcHoBbl MKT fds
bu6mmoreka [JOK
KonTponbnas pabora no teme
56 " " https://m.edsoo.ru/13ada
OcuoBel MKT
ds9
TepMonnHaMuyeckasi cCHCTEMa.
3ajanue BHEMIHUX ycinoBuil ans T/] bu6mmorekxa [IOK
57 CUCTEMBI. BHEIIHNE 1 BHYTpEHHME https://m.edso0o.ru/5f8d3

napametpsl. [lapamerpst T/
CUCTEMBI KaK CpEHUE 3HAYECHUS

8a3



https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/5f8d38a3

BEJIMYUH, OMKUCHIBAIONINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camorpou3BobHas penaKkcanus

bu6mmoreka [IOK

58 https://m.edsoo.ru/8ec51
TJI cucTeMsl K TEIJIOBOMY 20
PaBHOBECHUIO T
Mopens ueanbHOro ra3a B bubmuorexa [JOK

59 TEPMOJMHAMHUKE. Y CIIOBUS https://m.edso00.ru/29355
MIPUMEHUMOCTH 3TOW MOJETU 001
VYpaBHenue MeHieneena- bubnnoreka [JOK

60 Knaneiipona u BeIpakeHUE JUIS https://m.edsoo.ru/ball?
BHYTpPEHHEH 3HEpruu 8d0
Bripaxkenue 111 BHyTpeHHEN
SHEPrUuu OJJHOATOMHOI'O bubnuoreka [IOK

61 HJI€AJIBHOTO Ta3a. https://m.edsoo.ru/ac5cac
KBasucraruueckue u 15
HECTaTHYECKUE TIPOIECCHI
DnemeHTapHas paboTa B

bu6nmoreka [JOK

TepMOIUHAMUKe. Beraucienue

62 https://m.edsoo.ru/741d5
paboThl o rpaduKy mpoiecca Ha 738
pV-auarpamme o
Temnonepenaua kKak crnocod
W3MEHCHHUS BHYTPEHHEH SHEPTHH bubmiorexa LIOK

63 yip P https://m.edsoo.ru/3d734
TJ1 cuctembl 6€3 coBepIIeHUS 561
paboThI 201

64 KonBeknusi, TeI0mpoOBOAHOCTD, bu6mmorexa [IOK
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U3Iy4EeHUE

https://m.edsoo.ru/157b5
4cd

KonmyecTBo TEIIOTEL.
TemnoéMkocTh Tena. Y aenbHas u

bu6mmoreka [IOK

65 MOJISIpHAs TETIIOEMKOCTH https://m.edsoo.ru/7ba67
BemiecTBa. Y IeabHas TEILIOTa 355
CropaHus TOTUIMBA
N bu6mmoreka [IOK
Pacuér xonmyecTBa TETUIOTHI pH
66 https://m.edsoo.ru/1db5a
TerIonepeaye
dde
bu6mmoreka [IOK
[TonsTre 06 amrabaTHOM mpolecce.
67 . https://m.edso0.ru/d8098
[TepBbIit 3aKOH TEPMOAMHAMUKH 824
KomuyecTBo TemioTsl u paboTa Kak bubnuorexa [JOK
68 Mepbl U3MEHEHHs BHYTPEHHEH https://m.edsoo.ru/b047a
sHepruu T/I cuctemsl lcd
Bropoii 3akoH TepMOAUHAMUKH IS
bu6mmoreka [IOK
PaBHOBECHBIX U HEPABHOBECHBIX
69 https://m.edsoo.ru/c6f4f4
nporieccoB. HeobpatumocTts 64
MIPUPOJHBIX IIPOLIECCOB o
. bu6nmoreka [JOK
[TpuHIHITBI TEWCTBUS TETUIOBBIX
70 https://m.edso0o.ru/2e945
mamuH. KITJ]
513
MakcumansHoe 3HaueHue KIT/1. bubmorexa LOK
71 https://m.edsoo.ru/fe3857
uxn Kapno
b9
72 Pemenne 3agau bu6mmoreka [JOK
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https://m.edsoo.ru/b047a1cd
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https://m.edsoo.ru/b3efal
8b

DKOJIOTHYECKUE ACIIEKTHI
HCITIOJIB30BAaHUA TCIIJIIOBBIX

bu6mmoreka [IOK

73 . https://m.edsoo.ru/9867a
nsurareinei. TemnoBoe aa7
3arpsI3HEHUE OKPYKAKOLIEH CPeJIbl o
bubmuorexa [JOK
74 Pemenue 3agau https://m.edso0.ru/c8c70
432
O06001IeHre U CUCTEMATU3 A bu6mmoreka [IOK
75 3HaHuit no teme "TepMoauHaMuKa. https://m.eds00.ru/28d62
TermtoBeie MaIuHbL" b3f
KoHntposbHas paboTta 1mo teme bubnuorexa [JOK
76 "Tepmonnaamuka. TemnaoBbie https://m.edsoo.ru/1b6e2
MaIIuHBI" 6c5
ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
77 Hcnapenne u kunenue. Y ienbHast https://m.edsoo.ru/6f8e67
TeII0Ta MapooOpa3oBaHUs "
HacpiiieHHbie U HEHACHIIIEHHBIE
napbl. KauecTBeHHas 3aBUCHMOCTh
TJIOTHOCTHU U IaBIICHUS
HACBIIIEHHOTO TTapa OT bubmorexa HOK
78 P https://m.edsoo.ru/f5¢17d
TEMIIEPATYPhI, X HE3aBUCUMOCTD 02
0T 00bEMa HACKIIIIEHHOTO Tapa. o
3aBUCHMOCTB TEMITEPATYPhI
KHUIICHUS OT JIABJICHHS B KUIKOCTH
79 BnaxxnocTs Bo3myxa. AGcomoTHAs bubnuotexa [JOK
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1 OTHOCUTCIIbHAA BJIA)KHOCTD

https://m.edsoo.ru/30ebb
b79

bubmuoreka [JOK

80 Pewenue 3anau https://m.edsoo.ru/18e95f
3
Tépnoe Teno. Kpucrammmaeckue u bubnmoreka [JOK
81 amopdHbIe Tena. AHU30TPOIHS https://m.edsoo.ru/20a88
CBOWCTB KPHUCTAJJIOB a03
[InaBneHue U KpUCTATUIU3ALIMSL. bubnuorexa [JOK
82 V nenpHas TEIIOTa MJIaBJICHHUS. https://m.edsoo.ru/6ee91
CyOmumarust e9f
edopmaruu TBEPIOTO TeENA.
Aebop P bu6mmoreka [IOK
Pacrskenue u cxarue. CoBur.
83 https://m.edsoo.ru/dalaa
Monyis HOnra. [Ipenen ynpyrux b10
nedopmarinit o
TeruoBoe paciIupeHue KUAKOCTEN
U TBEPJBIX TEN. AHTAPMOHU3M bubmorexa [JOK
84 p ' vp https://m.edsoo.ru/7ba5e
TETJIOBBIX KOJIeOaHUN YacTHIl P
BEIIECTBA .
[IpeobOpazoBanue sHEpTUU B bubmorexa [JOK
85 beobp P https://m.edso00.ru/97a06
(ha30BbIX Mepexo1ax
72f
bu6mmoreka [JOK
86 YpaBHEHHE TEIJIOBOTO OaaHca https://m.edsoo.ru/ab152
1fb
K
87 Pemienue 3amau Brbmmorexa LO

https://m.edsoo.ru/8ab7f4
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IToBepXHOCTHOE HATSKEHUE.
Kanunnsipueie siBnenus. Jlapnenue

bubmuorexa [JOK

88 . https://m.edsoo.ru/b42f1f
101 UCKPUBJICHHON TOBEPXHOCTHIO 97
x)unkoctu. Popmyna Jlammaca o
O06o001IeHNne U CUCTeMaTU3aIUS
. " bubmuoreka [JOK
3HaHUM 10 TeMe "ArperaTHbie
89 https://m.edso00.ru/0b525
cocTosiHus BemecTBa. ®a3oBbie 75
nepexomant" —
KonTponbnas pabora no teme bubnuoreka [IOK
90 "ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/7dc2a
®da3oBble epexo b 739
DnekTpu3anus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUI bubnuorexa [JOK
91 3apsn. JIBa BuJa 3JIEKTPUUECKUX https://m.edsoo.ru/laff44
3apsanoB. [IpoBoaHuKY, Sf
TUDIIEKTPUKU U TIOTYIPOBOAHUKHU
DOneMeHTapHBIN MEKTPUIECKUI bubnnoreka [JOK
92 3apsj. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
AIEKTPUYECKOTO0 3apsiaa 24
. bu6mmoreka [IOK
B3aumopeiicTBue 3aps10B.
93 https://m.edsoo.ru/445b7
Toueunsle 3apsiabl. 3akoH Kynona 746
bu6mmorekxa [IOK
https://m.edsoo.ru/6b87e
94 Pemenue 3amau

c5a
https://m.edso0.ru/08fc19
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Onekrpuueckoe noie. Ero

bu6mmoreka [IOK

95 JEUCTBUE HA IEKTPUUECKUE https://m.edso00.ru/05c6bf
3apsAbI al
Hanpsisk€HHOCTB JIEKTPUYECKOTO
noJist. [1poGuslit 3apsia. Jluaum bubnunoreka [HOK
96 HaIpsHKEHHOCTH 3JIEKTPUUYECKOTO https://m.edsoo.ru/3dac6
noJig. OTHOPOHOE AIIEKTPUUECKOE 957
noie
[ToreHmanpHOCTH
ANEKTPOCTATUYECKOTO MO bubmorexa [JOK
97 P ' https://m.edso0.ru/80021
Pa3znocThs noteHuanos u 447
HaIpsKEHUE -
[ToTenuuanpHas >Heprus 3apsaa B
ANEKTPOCTATUYECKOM T0JIe bubmorexa LHOK
98 P ' https://m.edsoo.ru/af5fa3
[ToTeHuman 3MeKTPOCTaTHIECKOTO 89
oA o
CBs13p HaNPSYKEHHOCTHU OIS U bubnnoreka [JOK
99 Pa3HOCTH MTOTEHLIMAJIOB IS https://m.edsoo.ru/df7a68
ANEKTPOCTATUYECKOTO MO 38
[TpunHIMI cynepno3uun bubmorexa HOK
100 P Yiep . https://m.edsoo.ru/Ocfe4a
ANMEKTPUUYCCKUX TTOJICH 6
bu6mmorekxa [IOK
101 | Pemenue 3agau https://m.edso00.ru/5a582

263
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https://m.edsoo.ru/af5fa389
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https://m.edsoo.ru/5a582263
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[Tone Toueunoro 3apsana. [one

bubmuorexa [JOK

102 . https://m.edsoo0.ru/b297b
PaBHOMEPHO 3apsHKEHHOM cepbl 53
[Tosie paBHOMEPHO 3apsKEHHOTO TT0 Bt OK
00BEmy 1mapa. [lone paBHOMEpHO nosmotexa I
103 N . https://m.edsoo.ru/f7a665
3apsKCHHON OECKOHEUHOU oo
MJIOCKOCTH T
[IpoBonHMKY B bu6mmoreka [IOK
104 | snekTpoCTATUYECKOM TIOJIE. https://m.eds00.ru/32405
YcnoBue paBHOBECHS 3apsAI0B eab
JIMDIEKTPUKY U TIOTYIPOBOJIHUKH B bubmaorexa LJOK
105 https://m.edsoo0.ru/060eb
AJIEKTPOCTATHYECKOM I10JIe
ab5
Konpaencarop. 21eKTpoEMKOCTh bu6mmoreka [IOK
106 | xonmeHcaropa. DIEKTPOEMKOCTh https://m.edsoo.ru/845b4
IJTOCKOTO KOHJIEHCATOpa 73
[TapannensHOE coeAMHEHKE bubmorexa [JOK
107 https://m.edsoo.ru/d11e8
KOHJICHCAaTOPOB ce?
ITocnemoBaTenrHOE COSTMHEHIE bubmaorexa IJOK
108 COHICHCATODOR https://m.edso0.ru/1992
it p 920
DOHeprus 3apsyKEHHOTO bubmoreia HOK
109 https://m.edsoo.ru/73a34f
KOHJICHCATOpa 18
110 | Pemenne 3amau bubmorexa LHOK

https://m.edsoo.ru/5fb2ac
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https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
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https://m.edsoo.ru/73a34f18
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b5
https://m.edsoo.ru/27434
040

JIBr>keHuE 3apsKEHHOM YacCTULIBI B

bu6mmoreka [IOK

111 https://m.edsoo.ru/8341d
OJTHOPOJ/ITHOM JJIEKTPHUYECKOM TIOJIE Bac
112 | Pemenue 3amau
O06o001eHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
113 | 3HaHWi M0 TeMe "DIEKTPUUECKOE https://m.eds00.ru/57526
mmone" 03f
KoHntposbHas paboTta 1mo teme bubmorexa HOK
114 | P P " https://m.edsoo.ru/cefe90
DIEeKTpUYECKOE T10JIe 00
Cuna toka. [locTosiHHBIN TOK. bubnuorexa [JOK
115 | VYcnoBus cyuecTBoBaHuUs https://m.edsoo.ru/23331
MIOCTOSIHHOTO DJIEKTPHYECKOTO TOKA 1b5
bu6nmoreka [JOK
Ucrounnku Toka. Hanpsokenne u
116 SIIC https://m.edso00.ru/0839a
A 115
3akon OMa JyIs yd9acTKa Iernu bubmorexa LOK
117 4 ' https://m.edsoo.ru/f14f25
DNEeKTPpUIECKOe COTIPOTUBIICHNE le
3aBUCHUMOCTH COIIPOTUBICHUS
OJIHOPOJTHOTO TIPOBOJTHHKA OT €0 bubmiorexa HOK
118 P P https://m.edsoo.ru/95fcdf
JUTMHBI | TIOMAIN TTOTIEPEYHOTO 51
CCUCHUS ==
119 | VYnenpHOE CONPOTUBIECHUE bu6mmoreka [JOK
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BellecTBa. Pernlenue 3a1au

https://m.edso0.ru/437f8
300

[TocnemoBarenbHOE, APALICIBHOE,

bu6mmoreka [IOK

120 | cmemaHHOE COeTMHEHUE https://m.edso00.ru/236f7e
[POBOJIHUKOB 07
Pacuér pa3zBeTBIEHHBIX bubnmoreka [JOK
121 | osnextpuueckux nenei. [Ipasuna https://m.edso00.ru/1794cf
Kupxroga 37
bubmuorexa [JOK
122 | Pemenue 3a1a4 https://m.eds00.ru/3881b
469
PaboTa 31eKTpruecKoro Toka bubmorexa [JOK
123 P ' https://m.eds00.ru/a3605
3akon Jxoyns —Jlenna
c5¢
bubmuoreka [JOK
124 | Pemrenue 3a1a4 https://m.eds00.ru/6761b
fof
MOIHOCTB 3JIEKTPUYECKOTO TOKA. bubnuorexa [JOK
125 | TennoBas MOIIHOCTb, BhIACIISICMAS https://m.eds00.ru/99750
Ha PE3UCTOPE a6f
bu6mmoreka [IOK
126 | Pemenue 3aga4 https://m.edsoo.ru/eb72fc
24
bu6mmorekxa [IOK
3C
127 JIC u BHyTpeHHee CONpOTHBIICHIe https://m.edsoo.ru/72d45
HMCTOYHHKA TOKA
3af
128 | 3akon Oma ISt TOTHOM bubmmoreka [JOK
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(3aMKHYTOM) 3JIEKTPUUECKON LIEeTIH

https://m.edsoo.ru/221f4
Ofb

bubmuoreka [JOK

129 | Pemenue 3amau https://m.eds00.ru/3580b
679
bu6mmoreka [IOK
130 | MomHOCTh HCTOYHHUKA TOKA https://m.edsoo.ru/a0ae5
1d8
bubmuorexa [JOK
131 | Kopotkoe 3amMbIKaHuE https://m.edso0o.ru/546f5
632
KOHI{GHC&TO B LICIIU ITIOCTOAHHOI'O BI/I6J'II/IOTCK3 HOK
132 P https://m.eds00.ru/35368
TOKa
f3e
bubmuoreka [JOK
133 | Pemenue 3aga4 https://m.edsoo.ru/4410c
ef0
Pemenue 3amau mo teme bubmorexa HOK
134 | N . https://m.edso00.ru/a7340
TlocTosHHEbIN SJICKTPHUYCCKNUN TOK 229
Pemenue 3amau mo reme bubmorexa HOK
135 | . . https://m.edso00.ru/74426
TlocTosHHEbIN SJICKTPHUYCCKNUN TOK 1b8
Pemenue 3amau mo reme bubmiorexa HOK
136 | . . https://m.edsoo.ru/eb5d4
[TocTOSIHHBIN PTEKTPUUECKUN TOK 687
137 | OO6oOmmEeHne 1 cuCcTeMaTH3AIHS bubnuotexa [JOK
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3HaHu# 110 Teme "[locToSIHHBIN
ANEKTpUYECKUH TOK"

https://m.edsoo.ru/bfd7a0
50

KonTponbnas pabora no teme

bubmuorexa [JOK

138 | . . https://m.edso0.ru/1885d
[TocTOSIHHBIN PIEKTPUUYECKUIN TOK dfL
DnexTpuyeckas MpoBOAUMOCTh
A3JIMYHBIX BEIICCTB bubmorera [JOK
139 | P N https://m.eds00.ru/da794
DneKTpUUecKui TOK B MeTaslIax. 295
CBepXIpOBOIMMOCTh -
DIEeKTpUYECKH TOK B pacTBOpax U bubnuorexa [JOK
140 | pacrutaBax 3JIEKTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423
@apazes 11 AIEKTPOIU3a 491
DJIEKTPUYCCKUHN TOK B ra3ax bubnnorexa [IOK
141 P ' https://m.eds00.ru/92d92
[Lmazma
f76
DNEeKTPUYECKUI TOK B BAKyyMe bubmorexa LOK
142 P YyME- https://m.edsoo.ru/2E+16
Bakyymubie npubopsl 0
DNEeKTPUIECKHUI TOK B bubmorexa LOK
143 P https://m.edsoo.ru/ab61c
TTOJTYIIPOBOTHUKAX 660
bu6nmoreka [JOK
144 | TlomynpoBOIHUKOBBIE TPHUOOPHI https://m.eds00.ru/83622
200
Ou3nyeckuil NpakTUKyM 0 TeMe bubnuoreka [IOK
145 | "HU3mepeHue cUIIbI TOKA U https://m.edsoo.ru/5643e

HaIpsKCHUA B ICNIHA ITIOCTOAHHOT'O

as6
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TOKA MPU IOMOIIM aHAJIOTOBbIX U
U (POBBIX U3MEPUTEITHHBIX
npuOopoB" win "3HAKOMCTBO C
nudpoBoit maboparopueit o
¢usuke. [Ipumeps! u3MepeHus
(bu3MYECKUX BEJIMYHMH MPHU MTIOMOIIU
KOMIIBIOTEPHBIX 1aTYMKOB"

Ou3nyecKkuil MpakTUKyM 0 TeMe
"N3yueHrne HepaBHOMEPHOTO

bu6mmoreka [IOK

146 https://m.edso0.ru/f6292f
JIBUKCHHUSI C LIEJIBIO ONpeIeTICHUS 5f
MI'HOBEHHOH cKOpocTH" o
Ou3nyecKkuil MpakTUKyM 0 TeMe
"U3mepeHue ycKopeHus npu
MPSAMOJIMHEHHOM
bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBHKEHUU T10
147 . " https://m.eds00.ru/6960b
HaKJIOHHOM TIOCKOCTH" WIIn Gof
"UccnenoBanue 3aBUCUMOCTH MTyTH _
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
IBHOKeHUN"
@uU3NYECKU NPAKTUKYM I10 TEME
"U3mepenue yckopeHus bubnmnoreka [JOK
148 | cBoOomHOTO NMaeHus" WIN https://m.edsoo.ru/d1ea?2
"N3yueHue NBUKEHUS TENa, 402
OpOLIEHHOTO TOPU30HTAIBHO"
Ou3nyeckuil NpakTUKyM 0 TeMe bubmuoreka [IOK
149 | "WU3ydeHue NBMKECHHUS Tela 11O https://m.edsoo.ru/bcf535

OKPY’KHOCTHU C MOCTOSIHHOMH 110

14
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MOJYJIIO CKOPOCTBIO" WK
"UccnenoBanue 3aBUCUMOCTH
neprojia oopaieHusi KOHUYECKOTo
MasiITHUKA OT €ro rapaMmeTpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOLIEH
CHJIBI IIPU ABMIKEHUM OpycKa o

HAKJIOHHOH IIJIOCKOCTU" HUIIH bu6mmoreka [IOK
150 | "IIpoBepka ruroTesbl O https://m.edso0o.ru/0b34d
HE3aBHCHUMOCTH BPEMEHU b84
JBUKCHHSI OpYCKa 110 HAaKIIOHHON
MJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macchl”
Ou3nyecKkuil MPakTUKYM 0 TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIT
YIOPYTrOCTH, BO3HUKAIOIIHNX B
MIPY>KUHE U PE3UHOBOM 00pasiie, OT bubmorexa HOK
151 https://m.edsoo.ru/b55b8
ux nepopmanun" unu "Usydyenue 1al
JIBUKCHUSI CUCTEMBI TeI,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU
yepe3 JIErkuit 61ok"
@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue kodppuimenta
TPEHUS MO0 BEJIMYHUHE YTIIOBOTO bubmorexa HOK
152 https://m.edsoo.ru/b83b1

Kod¢dulreHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHMS OpyCKa 110 HaKJIOHHOM

607



https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

IJIOCKOCTH C IEPEMEHHBIM
KO3 PHUIMEHTOM TpeHUs" HIn
"M3y4yeHue IBUKEHUS rpy3a HA
Baly C TpeHUEM"

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBecHsI TBEPAOIO TeJa,
HMMEIOILETO OCh BpalleHus" Win
"KoHcTpynpoBaHue KpOHILITEHHOB
U pacy€r CUjl ypyroctu'" win
"N3y4yeHue ycToHYMBOCTH
TBEPAOIO Tea, UMEIOLLETO
TIJI0IAIb OTIOPHI"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4
7

154

Ou3nyecKuil MPakTUKyM IO TEME
"N3mepenue umiynbca Tena mno
TOPMO3HOMY NIyTH" WK
"N3mepeHue CUitbl TATH, CKOPOCTH
MOJIEIIN AIEKTPOMOOUIIS
MOIIHOCTH CHJIbI TSTHU" WK
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa C UMIYJIbCOM CUJIBI" HIIH
"UccnenoBanue coxpaHeHUs
HMMITYJIbCA TIPH YIIPYTOM
B3aumoierictBun" niu "M3mepenue
KUHETUYECKON YHEPIUH Tea Mo
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edso0.ru/856fb
28e

155

@uU3NYECKUI NPAKTUKYM IO TEME

bu6mmoreka [IOK



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/856fb28e

"N3y4yeHue n30TepMHUECKOTO
npouecca (pEKOMEHI0BaHO
UCIOJIb30BaHue IIUPPOBOIt
naboparopun)" win "M3yueHue
HM30XOPHOIO Mpolecca"” uiu
"N3yuenue n3obapHoro mporecca”
niu "IIpoBepka ypaBHEHUS
cOCTOSIHUS"

https://m.edsoo.ru/e0fe7e
07

Ou3ndecKuil MPakTUKyM IO TEME
"U3mepeHue yaenbHoi
TEIUIOEMKOCTH" MIIH
"UccnenoBanue mpoiecca

OCTBIBAHHS BeIIeCTBA" HITH bubmuorexa [JOK
156 | "HccnenoBanue aguabaTHOTO https://m.edsoo.ru/2f2faa
npouecca" uin "N3yuenue 61
B3alMOCBS3HM HEPTUU
MEXMOJIEKYJIIPHOTO
B3aMMOJEICTBUSA U TEMIIEPATYPHI
KHUIIEHH KuAKocTen"
Pu3HYeCKUil IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
UCHIApEHUs KUAKOCTEN" HIn
"N3mepenue yaenbHON TEenI0ThI bubmorexa [JOK
157 https://m.edsoo.ru/6bla2

riaByieHus apaa" win "M3ydyenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"U3mepenue abCcoTOTHON
BJI&YKHOCTH BO3/lyXa U OLICHKA

3b5



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

Macchl [1apoB B TOMEILEHUN".
N3mepenue kodpdummenrta
IIOBEPXHOCTHOT'O HATSHKEHUS

158

@uU3NYECKU IPAKTUKYM 110 TEME
"HaburoieHre npeBpanieHust
SHEPTUU 3apSKEHHOTO
KOH/IEHCATOpa B SHEPTUIO
M3IIy4€HHs CBETOAMOA" WIIH
"N3y4yeHne npoTekaHus TOKa B
LIeTIH, coJieprKaleld KoHaeHcaTop"
M "Pacnpenenenue pasHOCTU
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
IIOCJIEZI0BATEILHOM COEITUHEHUHN
KOHJIEeHCaToOpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424
377

159

@uU3NYECKU IPAKTUKYM 110 TEME
"UccmenoBaHue CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
CONMPOTHUBIIEHUS TPOBOIHUKOB" UITN
"HccnengoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAIPSLKEHUS 1J1s1 JIaMIIbl
HakaJuBaHus"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179
dos

160

Pu3NYECKUl IPAKTUKYM 110 TEME
"Habmonenue anmektponusa’ uim
"N3mepenue 3apsiia
OJIHOBAJIEHTHOI'O MOHA'" MJIN
"HccnmenoBanne 3aBUCHMOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/64b6e
901



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901

COIIPOTUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl" win "CHsATUE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PesepBHelil ypok. O000IICHHE 1

bu6mmoreka [IOK

161 | cucremaTu3anus 3HAHUN IO TEME https://m.edsoo.ru/ed017
"Kunematuka" d93
PezepBHblit ypok. O6o01eHue u bubnuoreka [IOK

162 | cucremaTu3aiys 3HaHHUH 110 TEME https://m.eds00.ru/31499
"luramuka" 56b
PezepBHblit ypok. O60011eHUE U bubnuoreka [IOK

163 | cucremaTu3anus 3HAHUN IO TEME https://m.eds00.ru/0f975
"CraTtuka TBep0ro Tena” 2ac
PezepBublit ypok. O6o011eHNE U bubnnorexa [HOK

164 | cucremaTu3anus 3HAHUN IO TEME https://m.edsoo.ru/6c0df9
"3aKOHBI COXpaHEHUsI B MEXaHUKe" cc
PezepBHblit ypok. O60011eHNE U
CHCTEMATHU3aIlUs 3HAHHUM 10 TEME bu6mmoreka [IOK

165 | "OcHoBbI https://m.edsoo.ru/de148
MOJIEKYJIIPHOKUHETHYECKON 976
teopun"
PesepBHelIit ypok. O60011IeHNE 1
CI/ICTzMaTI/IS:III)I/IS{ 3HAHUU TI0 TeMe bubmorexa [JOK

166 | | https://m.edsoo.ru/Obcc7

Tepmonnuamuka. TerioBbie 7c1

MaITUHBI" T

167 PezepBHblit ypok. O600111eHNE U bubnuoreka [IOK

cucreMarTrusalnuia 3HAHUM 110 TEME

https://m.edsoo.ru/59ca5



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
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https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/6c0df9cc
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https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

"ArperaTtHbie COCTOSHHS BEIECTBA. c9l
da3o0Bble IEPEXObI"
PesepBHelil ypok. O000IICHHE 1 bubnunoreka [HOK

168 | cucremaTuzanus 3HaAHUN IO TEME 1 https://m.edsoo.ru/f2381c
"DnexTpuueckoe mose" Oc
PesepBubIil ypok. O6006111eHIE 1 bubnmoreka [JOK

169 | cucremaTuzanus 3HAHUN IO TEME 1 https://m.edsoo.ru/3cae6
"TloCTOSIHHBIN 1EKTpUUYECKUHN TOK" dal
PezepBublit ypok. O6o011eHNE U bubnnorexa [JOK

170 | cucremaTuzanus 3HaHUN IO TeME 1 https://m.edsoo.ru/cc768
"Toku B pasIMyHbIX cpenax” 1d4

OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
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YYEBHO-METOJANYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

» ®usuka, 10 kmacc/ Makumes I'.5., Byxosnes b.b., Corckuit H.H. mon penakmueit [lapdentreBoit H.A.,

AxknmonepHoe obmectBo «M3aarenserBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



