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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo gu3uke Ha ypoBHE CpeIHEro OO0IIero oopa3oBaHHs pa3paboTaHa
Ha OCHOBE TMOJOXEHUA U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHO nporpammel, npeactaBieHHbIXx B OI'OC COO, a Takxke ¢ y4y€Ttom
denepanbHoil paboueidl mnporpammbl BocnuTaHus u  KoHuenuumu mnpenopaBaHUs
yueOHoro mnpeamera «®Duszuka» B 00pa3oBaTeNbHBIX oOpraHu3alusx Poccuiickoit
®denepanuu, peain3yolUX OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma 1o ¢u3uke ompenensier 00s3aTeNbHOE MPEAMETHOE COJEpIKaHUe,
YCTaHABIIMBAET PEKOMEHIYEMYIO IIOCJIENOBATEIBHOCTh M3YYEHHSI TEM U Pa3J/IelIOB
y4eOHOro npeameTa ¢ y4éToM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTOTUKU
yuyeOHOro mpolecca, BO3pacTHBIX OcoOeHHOcTel oOyuarmuxcsa. [Iporpamma mo
¢usuke naér mNpeacTaBICHUE O IENAX, COACpX)aHUMU, OO0IIel cTparerun oOydeHHs,
BOCIHUTAHUS U Pa3BUTHSA O0YYAIOIINXCS CpPeCcTBaMH yueOHOTo npeamera «Pusznka» Ha
yriay0iaEéHHOM YpPOBHE.

N3yuyenue kypca Qu3uku yriayOJaE€HHOrO ypOBHSI MO3BOJISIET peain3oBaTh 3a7adu
npodeccuoHaIbHOM OpUEHTAIMH, HAIMPaBJIeHO Ha CO3JAaHHE YCIOBHUH IS TIPOSBICHUS
CBOMX HWHTEJUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM OO0YyYaromuMmcs,
KOTOphIE  HEOOXOOUMBI  TJIi  MNPOAOJKEHUS  OOpa3oBaHWs B  OpraHU3AIUsAX
npodeccuoHaIbHOTO  00pa3oBaHUsl 1O  Pa3NUYHBIM  (QU3UKO-TEXHUYECKUM U
WHKEHEPHBIM CIIELHAIBHOCTSIM.

B mporpamme mo ¢usuke ompenensitoTcs IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS
Kypca ¢U3MKH Ha YpPOBHE CpeaHero oOmero oO0pa3oBaHHs: JUYHOCTHBIE,
MeTaIrpeIMETHEIE, PEAMETHBIE (ma  yrmyOnéHHOM YPOBHE). Hayuno-
METOJOJIOTHYECKOH OCHOBOM  JJii  pa3pabOTKM  TpeOOBaHWUNW K  JIMYHOCTHBIM,
METaNpPeIMETHBIM U TIPEIMETHBIM PE3yJIbTaTaM 00y4YaloIIuXCs, OCBOUBIINX MPOTPAMMY
no ¢u3MKe Ha YpOBHE CpelHero ooOiiero obpa3oBaHus Ha YriayOJ€HHOM YpOBHE,
SBJISIETCS CHCTEMHO-/IESITETbHOCTHBIN OAXO/.

[Tporpamma no ¢usmke BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHMS Kypca (U3MKHU Ha yriIyOJIEHHOM ypOBHE, B
TOM YHCJIEe IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

cojiepkaHue yuyeoHoro npeamera «@u3nka» mo rogaM 00y4yeHus.

[Iporpamma 1o @u3nke uMEeT TMpPUMEPHBIA XapakTep H MOXKET OBbITh
MCIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX PabOUUX MPOTrpaMM.

[Iporpamma mo (u3HMKe HE CKOBBIBAET TBOPYECKYI0 WHHUIMATHUBY YUHUTEIEH U
IIPEIOCTABISET BO3MOXKHOCTHU JJI PEAIM3aLUU PA3IMYHbIX METOJIMYECKUX MOAXO/I0B K
NPENOJaBaHUI0 (U3MKKM Ha YINIYOJIEHHOM YpOBHE IIPpM YCJIOBHUM COXPaHEHUS
00s3aTeIbHON YaCTH COAEPKaHUs Kypca.



®du3rka Kak Hayka 0 HamOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KaueCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJaJ B CUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlkonbHbIE Kypc UMK — CHUCTEMOOOpPa3ylolui s
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI JIEKAT B
OCHOBE TIPOLIECCOB M SABJICHUM, H3y4yaeMbIX XUMUEH, Ouojoruen, (U3NIECKOu
reorpadgueil u actpoHoMueil. Vcnonap3oBaHME W aKTMBHOE MpPUMEHEHUE (HU3UUYECKUX
3HAHUM ONpEeNEeNnIo Xapakrep M OypHOE pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTHMH B
cepe PHEpreTuky, TPaHCIOpPTa, OCBOCHUS KOCMOCA, MOJYyYEHHUsS HOBBIX MaTepUajioB C
3aJlaHHbIMU cBOMcTBaMH. M3ydeHue (pu3MKu BHOCUT OCHOBHOM BKJIaa B (popMuUpoOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHpa oOyuaromerocs, B (OpMUpOBaHHE YMEHHI
NPUMEHSITh HAYYHBIM METOJ ] O3HAHUS TP BBIMOJTHEHUU UMHU y4EOHBIX UCCIIEIOBAHUN.

B ocHOBY kypca (pu3uku Ha ypoBHE CpeHEro o0IIero 00pa3oBaHus MOJIOKEH Psij
U7EN, KOTOPbIE MOYXHO pacCMaTPUBATh KaK MPHUHIUIIBI €T0 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKHUT MaTepuald M3 BCEX pas3leiioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cooTBeTcTBUM C HeW Marepual Kypca (GU3HKU
00BeIMHEH BOKPYT (Qu3nueckux Teopuil. Beaymum B kypce siBisetcs: GopMUpOBaHUE
IPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Hoea zymanumapuzayuu. EE peanuzanus MpPEINoNaraeT HUCIOIb30BAHUE
T'YMaHUTApHOTO MOTEHIMaa (U3UYECKON HAYKH, OCMBICICHUE CBSI3U Pa3BUTHUS PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU H
HKOJIOTHYECKUMU TTpoOIeMamMu.

Hoea npuxnaonoii nanpasenennocmu. Kypc ¢Guszuku yriryOiaEHHOTO YPOBHS
IPEANoJiaraeT 3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHMX M TEXHOJOTHYECKUX
MPWIOKEHUW U3YYECHHBIX TEOPUM M 3aKOHOB. [Ipu 3TOM paccmaTpuBarOTCsS Ha ypOBHE
o0IIUX MPEACTABICHUN U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Ikonocuzayuu  peanusyeTcsi IOCPEACTBOM  BBEICHUS  DJIEMEHTOB
COJIEpKaHUsl, TMOCBALIEHHBIX 3KOJOTHYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbl C pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takxke O0OCyXIeHus mnpodieM
palMOHAIBHOTO IPUPOOTIONb30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue cofep aHusi MporpaMMbl MO0 (U3MKE JOHKHO OBITh MOCTPOCHO Ha
NPUHLUIAX CHUCTEMHO-ACSATENIbHOCTHOrO moaxoxa. Jna ¢usuku peanuszamuss 3TUX
INPUHIMIIOB 0a3upyeTcsi Ha HCIHOJIb30BAHUM CaMOCTOSITEIBHOIO SKCHEPUMEHTA Kak
MOCTOSIHHO JIeHcTBYIoMIEro (hakTopa yueOHoro npomecca. [ yriryonéHHOTO YpOBHS —
9TO CHCTEMA CaMOCTOSITEJIBHOIO YYEHHWYECKOrO0 OKCIEPUMEHTA, BKJIIOYAOIIETO
dbpoHTaTbHBIE YIYCHUYECKHE OMBITHI IPH M3yYCHUH HOBOTO MaTepuaia, JIabopaToOpHbIe
paboThl M paboThl mMpakTukyMa. [Ipy 3TOM BO3MOXKHBI JABa crocoba peanu3aluu
du3nyeckoro npakTukyma. B mepBom ciydae mpakTUKyMm MPOBOAUTCS MO0 B KoHIE 10
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u 11 xnaccos, 1100 MOCE MEPBOTO U BTOPOrO MOJYTOAUN B KaXIOM U3 ATHX KJIACCOB.
Bropoii criocod — 310 uHTErpanus padoT MpakTUKyMa B CUCTEMY JIaOOpPaTOPHBIX padoT,
KOTOpBbIE MPOBOASTCS B IMpollecce u3yueHus paszzaena (temsl). [Ipu sTom moa padotamu
MpaKkTUKyMa MOHUMAETCSI CAMOCTOSTEIIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOJUTCS IO
PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIIUU.

B nporpamme no ¢usuke cucremMa y4eHHYECKOTO IKCIEPUMEHTA, JTa00paTOPHBIX
paboT M MpakTUKyMa MpEJCTaBlIieHa €AUHBIM IepeyHeM. BriOOp TeMaTwku Ijisi 3TUX
BUJIOB  YUYCHHUYECKHUX  TMPAKTHUUECKUX  pabdOT  OCYHIECTBIACTCS  y4aCTHUKaMU
0o0pa3oBaTeIbHOrO Mpolecca UCX0s U3 OCOOCHHOCTEH MOYpOYHOro IJIAHUPOBAHMS U
ocHarleHus: kabunera ¢usuku. [Ipu 3TOM oOecrieunBaeTcsi oBlIafeHUE 00yUYaIOIIUMUCS
YMCHHUSMU MPOBOJIUTH NPSIMbIC M KOCBCHHBIC H3MEPEHUS, UCCIICIOBAHMS 3aBUCUIMOCTECH
(U3UYECKUX BEJIMUMH U MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yaeNsieTCsl pEIIeHUI0 pacuéTHRIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JIJIsl pacU€THBIX 3aJ1ay MPUOPUTETOM SIBJISIFOTCS 3aJ1auy C SIBHO 3aJJaHHOW W HESIBHO
3aIaHHON (DU3UYECKOM MO0, TO3BOJIAIONIME MPUMEHSATh W3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pasjiesia Kypca, Tak ¥ HHTETpHUpYs IPUMEHEHUE 3HAaHUN
U3 pa3HbIX pa3fenoB. JJisi KauyeCTBEHHBIX 3a7ad MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
oObsICHEHUE/TIpe/IcKa3aHue TPOTeKaHUs (U3WYECKUX SBJICHUW U TMPOIECCOB B
OKpYXarolenh >KU3HU, TpeOyroluue BbiOOpa (U3MUECKOW MOJENU MJisi CHUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ tpedoBanmsimu ®I'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecrieyeHuIo y4eOHOro Impoiiecca Kypc (PU3MKH YIIIyOJIEHHOTO YPOBHS Ha YpOBHE
cpenHero oOmero o0pa3oBaHUS JOHKEH H3y4yaThCsd B YCIOBUAX MPEIMETHOIO
kabunera. B kabunere ¢U3MKM JODKHO OBITh HEOOXOIMMOE JabOpaTOpHOE
o0opyAOBaHUE ISl BBITIOJIHEHUS YKA3aHHBIX B MpOrpaMme Mo (hU3MKE YYECHUYECKUX
OTIBITOB, JTAOOPATOPHBIX PabOT W pabOT MpPAKTUKyma, a TaKKe JAECMOHCTPAIMOHHOE
obopytoBaHUE.

JlemoHCTpanmoHHoe 00opynoBanne GOPMUPYETCS B COOTBETCTBHH C MPUHIIMIIOM
MUHUMAJIBHON JTOCTATOYHOCTH H OOECIEYMBACT TOCTAHOBKY TEPEUYHCICHHBIX B
nmporpaMme Mo (U3MKe KITIOYEBBIX JIEMOHCTPAIM IS UCCIENOBAHUS W3Y4aeMbIX
SIBJICHUN M TIPOIIECCOB, IMIUPUUECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlabopatopHoe 00OpynOBaHME [JIsI YYEHHUYECKHMX MPAKTUUYECKUX padoT
dbopMupyeTcst B BUJIe TEMATHUYECKUX KOMIUIEKTOB M 00ECTICUMBACTCS B PacuéTe OJTHOTO
KOMITJIEKTa Ha JBYX OOydaromuxcs. TeMaThdecKne KOMIUICKTHI JIa0OpaTOpPHOTO
o0OpyZOBaHUS JOKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM HCIIOJIh30BaHUU
aHAJIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPUTEIHHBIX CUCTEM
B BUJIe IM(GPOBHIX J1a00paTOPHil.

OCHOBHBIMH 1LIEJIIMU U3YUY€HUS GU3UKU B 0011IeM 00pa30BaHUU SIBJISFOTCS
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(opMHUpOBaHUE MHTEpPECAa U CTPEMJICHUS OOYyYarOUIUMXCsl K HayYHOMY H3YYEHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUM O HAyYHOM METOJE MO3HaHUs H (POpMUPOBAHHE
MCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBJICHUSIM;

(GopMHUpOBaHME HAYYHOIO MHUPOBO33PEHHUSI KakK pe3yibTaTa HW3Y4YEHHUS OCHOB
CTpPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKY;

dbopmupoBaHue yMEHHN OOBSCHSATH SBJICHUS C HCIOIb30BaHUEM (HUIUUECKUX
3HaHUW W HAYYHBIX JOKA3aTEILCTB;

dbopmupoBaHue TMpeACTaBICHUN O poiau GU3UKA IS PAa3BUTHS  JPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUM O BO3MOXHBIX cepax Oyayied mnpodeccruoHaIbHOM
NeSATeIbHOCTH, CBA3AaHHBIX C (PU3MKOM, MOATOTOBKA K JaJIbHEHIIIEMY OOYYEHHUIO B 3TOM
HaIPaBJICHUH.

JlocTkenue STUX 1enel olecrneuynBaeTcs pEIICHWEM CIEAYIOIUX 3aJad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHHe CHUCTeMbl 3HAHUKW 00 O0OmUX (U3UUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUSAX, BKIIOYAS MEXAHUKY, MOJICKYJSIPHYIO (U3HKY, DJIEKTPOIUHAMHUKY,
KBaHTOBYIO (DPU3HKY M DJIEMEHTHI aCTPODU3UKY;

dbopMHUpOoBaHUE YMEHUN MNPUMEHATh TEOPETUUYECKUE 3HAHUS [JIi OOBICHEHUS
¢uznueckux SBICHUN B MPUPOJAE W s TPUHITHS TPAKTUUECKUX pEIICHUNA B
MIOBCETHEBHOM JKU3HU;

OCBOCHHE CMOCOOOB pEIEHUs Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (U3HUYecKOn
MOJIENIBIO, 3a/1a4, TI0JIPa3yMEBAIOIINX CAMOCTOATENLHOE CO3/IaHNe (PU3NMUECKONU MOCIIH,
aJICKBaTHOM yCIIOBHUSIM 3a/1aud, B TOM YKCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHHe (U3MUECKUX OCHOB U MPHUHIIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB
U TEXHOJIOTHYECKHUX MPOIIECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJAMH CAaMOCTOSITEIbHOTO  TUIAHUPOBAHUS W TPOBEICHUS
du3nUecKnX IKCMEPUMEHTOB, aHAM3a W WHTEpHpeTanun UHGOPMAIIH, ONpeIeIeHuUs
JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHME YCIIOBUM JUISI PAa3BUTUS YMEHUM NIPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH;

pa3BuTHE HHTEpeca K cdepam mpodeccHoHATBHOU IESTEIHHOCTH, CBSI3AHHOW C
(bU3HUKOIA.

B cootBerctBuu ¢ TpeboBanuamMu @I'OC COO yriyO0nE€HHBIN ypOBEHb U3YUYEHUS
yaeOHoro npeaMera «Pu3nka Ha YpOBHE CpelHero o0mero oopa3oBaHusi BEIOUpaETCs
OOy4JaromMMHCS, TIAHUPYIOIMUMH TPOJIODKEHHEe O0pa30BaHUS IO CIEIHATBHOCTSIM
(M3UKO-TEXHUICCKOTO TPODHIIS.

[Tpu uzyuenun tembl «KBaHTOBas pusnka» B ¢eBpale 3alJIaHUPOBAH YPOK-UIpa
«JHK Haykn».



Ha wusyudenue ¢usuku (yriyOJ€HHBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 yacoB B Heneno), B 11
kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpeqmaraemeiii B mporpamMMe 1o (QHU3UKE TEpeYeHb JA0OPaTOPHBIX U
MPAKTUYECKUX padOT SABIACTCS PEKOMEHIOBAHHBIM, YYUTENb JeJacT BBIOOP
MpOBENCHUS J1abOpaTOPHBIX pabOT W  ONBITOB € YYETOM HWHIUBUIYATBHBIX
O0COOCHHOCTEH 00yYarOIINXCs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. HayuHblii MeTOX MO3HAHMS NPHUPO/BI.

®uznka — ¢(yHIAaMEeHTalbHAsg Hayka o npupozie. HayuHwlii MeTon Mo3HaHUS U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIIepUMEHT M TeOopusi B IIpollecce Mo3HaHus mnpupoabl. HaOmionenuwe u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (Pu3MUeCKuX BeJIUYMH (AHAJIOTOBbIE U IU(pPOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoctu u3mMepeHuit Pu3ndecKkux BeaTuyuH (a0COJIFOTHAS M OTHOCUTEIIbHAS ).

MopenupoBanue (QU3NUECKUX SBJICHHH U TMPOIECCOB (MaTepuaidbHas TOYKa,
a0COJIFOTHO TBEPJOE TEJO0, HicalIbHAsl JKHIKOCTh, UCATbHBIN Ta3, TOUCYHBIN 3aps).
I'unoresza. @uU3nMyeCcKuii 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. PuU3nYecKas Teopusl.

Ponw 1 mecto pusuku B HopMUpOBAHUM COBPEMEHHON HAyYHOW KapTHUHBI MHUpPA, B
MPAKTUYECKOUN AEATEIBHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiabpl TOKa M HANpPsDKEHUS B LENU MOCTOSIHHOTO TOKAa MPU MOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO C IudpoBoil naboparopueit mo ¢usuke. [lpumeps uszMepenus
¢u3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBukeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO  JBUYKEHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MaTepuaibHON TOYKH, €r0 MPOEKIIMU Ha OCU CUCTEMBbI KOOPJIUHAT.
Tpaekropus.

Ilepemernienne, CKOpOCTh (CpeaHsSIsi CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOpPEHHE MATEpUAIBHOM TOYKH, HMX MPOCKUUH HA OCH CHCTEMBbI KOOpPJIHMHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJHUHENMHOE [BHXKEHHE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS W IIYTH MAaTEpUAIbHOM TOYKHM OT BPEMEHHU M HUX
rpaduxu.

CBoOomHoe TmajeHWe. YCKOpEeHHE CBOOOJHOrO TajgeHus. JIBWKeHHWe Tena,
OpOIIEHHOTO TIOJ YIJIOM K TOPHU30HTY. 3aBUCHUMOCTh KOOpDJWHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnueitnoe nBuxeHue. [[BHKEHHE MaTEpPUAIBHOM TOYKH IO OKPYKHOCTH.
VYrnoBas u nuHelHast ckopocTh. [lepuon u yacrora obpaienus. [leHTpocTpemMuTensHoe
(HOpMalnbHOE), KacaTelbHOE (TaHTCHIMAIBHOE) U IMOJHOE YCKOPEHHE MaTepHalbHON
TOYKH.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHMUYECKHUE MPOLECCHI: CIUAOMETP, IBUKECHUE
CHapsI0B, IIEMHbIE, IIIECTEPEHYATHIC U PEMEHHBIC MepeIaun, CKOPOCTHBIC JIU(PTHI.

Jemoncmpayuu.

Mogenbs cuCTEMBl OTCYETA, WUIIOCTPAIMS KHUHEMATUYECKUX XapaKTEPUCTUK
JBHOKEHUS.

Cnioco0sbI uccie10BaHus IBHKCHUH.

NnmrocTpanus mpeaeabHoro nepexoia u u3MEepeHue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGmonenune paBwkeHHWs Teja, OpPOMIEHHOTO TIOJ YIVIOM K TOPH30HTY |
TOPU30HTAJIHHO.

HanpagneHnue ckopocT npu ABUKEHUHU 1O OKPY>KHOCTH.

[IpeoGpazoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHMe MyTe#, TPACKTOPUN, CKOPOCTEW JBMKEHUS OJHOTO M TOTO K€ Teja B
pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yueHre HEpaBHOMEPHOTO [BWXKEHUS C ILENbI0 ONPENENICHUs] MIHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus MpU MNPSMOJUHEWHOM PAaBHOYCKOPEHHOM [IBH)KEHUH IIO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCUMMOCTH ITyTH OT BPEMEHHU IPU PABHOYCKOPEHHOM JIBH)KEHUU.

N3mepenue yckopeHus CBOOOAHOTO TaJeHHUS (PEKOMEHJOBAHO MCIOIb30BAHUE
1 poBoi 1abopaTtopun).

N3yuyenue nBUKEHHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepka rumoressl o
MPSAMOM MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY NAIBHOCTBIO IMOJETA U HAYAIBHOU
CKOPOCTBIO TeJa.

N3ydenune nBuKEHHS Tea MO OKPYKHOCTH € MMOCTOSHHOM IO MOJYJII0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpHOJIa OOpaIIeHs] KOHUYECKOT0 MasTHUKA OT €ro
MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBpiit  3akoH HproroHa. HMHepumanbsHbpie cucteMbl oTcuéra. lIpuHnmn
oTHocuTenbHOCTH ['anunes. HeunepuuanbHble cUCTeMbl OTCuY€Ta (OMpeAesieHueE,
MIPUMEPBHI).

Macca tena. Cuia. [IpuHIun cyneprno3uiuu CHil.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.
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Tperuii 3akoH HproTOHA 111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHS. DKBUBAJICHTHOCTh IPABUTALMOHHOW M MHEPTHOU
MAaccChl.

Cuna TskecTU. 3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO MaJ€HUs OT BBICOTHI HaJl
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaguyeckoil mupoThl. JIBUKeHHE HEOECHBIX TeN U
uX cnyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckast CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKYIIETOCS ¢ YCKOPEHUEM.

Cuna tpenus. Cyxoe TtpeHue. Cuiia TPEHHS! CKOJIBKEHUS U CHJIA TPEHUSI MOKOSI.
Koaddunment tpenus. Cuna cONpoTUBICHUS NPU JIBHKEHMHM Tella B JKUJIKOCTU WU
raze, e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHUS.

Hasnenue. I'mapocratuueckoe napnenue. Cuna Apxumena.

TexHuyeckre YCTPOWCTBA M TEXHOJIOTMYECKHE MPOLECChl: MOJUIUITHUKH,
JIBI>KEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGmionenne nOBMXKEHUS Tel B HMHEPUUAIbHBIX M HEUHEPIHUATbHBIX CHCTEMax
OTCUETA.

[TpuHIIUIT OTHOCUTELHOCTH.

Kauenue nByx HMIMHAPOB UM IIAPOB Pa3HON MACChl C OAMHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbBHO HEMHEPIIUATBHON CUCTEMBI OTCUETA.

CpaBHEeHUE pPaBHOJEUCTBYIOUIEH MPUIIOKEHHBIX K TEIy CHUJ C IMPOU3BEACHUEM
Macchl T€jla Ha €ro YCKOPEHUE B MHEPIIUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJCHCTBUS TEN.

N3mepenue Macc o B3anMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOJIbEME U aJCHUU.

IleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

W3mepenre paBHOJAEHCTBYIONMIEH CHJI TPU JBIKCHHH Opycka 1O HAKJIOHHOU
IJIOCKOCTH.

[IpoBepka runoTe3spl 0 HE3ABUCUMOCTH BPEMEHH JBUKEHHS OpycKa 10 HAKJIOHHOM
IUIOCKOCTH HA 33/IaHHOE PACCTOSIHUE OT €r0 MAacCCHhI.

HccnenoBanne 3aBUCHUMOCTH CHUJI YINPYTOCTH, BO3HUKAIOMIMX B TMPYKHUHE W
pe3uHOBOM 00pasIie, OT ux AehOopMaIiiH.

N3ydeHne IBHXKEHUSI CUCTEMbl TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON uepe3
NErKkuii OJIOK.

Nsmepenne kodddummenTa TpeHUss TO BETWYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Frp(N).



UccnenoBanue pABuKeHUs Opycka MO HAKJIOHHOM IJIOCKOCTU C TEPEMEHHBIM
KO3 (PULIMEHTOM TPEHUS.

N3ydenune nBuxkEHHs Ipy3a HA BaJdy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomtotHo TBEpHoe Teno. lloctymarenbHOe U BpalllaTebHOE JABUXKECHHE
TBEpIOro Tena. MOMEHT CHIIbI OTHOCUTENBHO OCHU BpauleHus. [lneuo cumnbl. CnoxeHue
CUJI, IIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TsxecTH tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue yCTPOMCTBA M TEXHOJOTHMYECKHE MPOUECChl: KPOHIUITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYATHIE KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

UccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPaIICHHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacU€T CUJT YIPYTOCTH.

N3yyeHune ycTOMYMBOCTH TBEPIOTO TEJIA, UMEIOIIETO TIOIA/lb OMIOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NMnynsC mMaTrepualibHOM TOYKHM, CUCTEMBI MaTepUalbHbIX ToyeK. LleHTp macc
CHUCTEMbI MaTepUAJIBHBIX TOUEK. Teopema O IBMKEHUU LIEHTPA Macc.

NMnynbc CUIIBI 1 UI3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

MomeHT wuMmIlyJbca MaTepuaibHOM TOUYKH. IIpencraBieHHe O COXpaHCHUHU
MOMEHTA UMIYJIbCA B LIEHTPAJIbHBIX IOJISAX.

PaGora cunpl Ha MajgoM M Ha KOHEYHOM IepeMelneHuu. [ 'paduueckoe
MpecTaBlIeHne PabOThI CHIIBI.

MOIIHOCTD CUIIBI.

Kunernueckast oHeprusi wmartepuanbHOil TOoukd. Teopema 00 U3MEHEHHH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.

[loreHnmanbHble W HENOTCHIMAJbHbIE CUJbl. lloTeHUManbHass  HHEPrus.
[loTenmmanpaast »HEprus ymnpyro AehOpMHPOBAHHOW TpPYKUHBL. [loTeHIMaNbHAS
JHEprus Teia B OJHOPOJHOM T'PABUTALMOHHOM moiie. [loTeHnunanbHas sHeprus Tena B
IPaBUTALMOHHOM I0JI€ OAHOPOAHOTO 1apa (BHYTpH M BHE 11apa). Bropas kocmuueckas
CKOpOCTh. TpeThss KOCMHUYECKAs] CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIHAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW SHEepruu
CHUCTEMBI TeJ. 3aKOH COXPAHECHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
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YpaBuenue bepHymnu ans  UACAIbHOM KUJIKOCTH KakK CJIEICTBUE 3aKOHa
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

TexHudeckne yCTpOMCTBA M TEXHOJOTHYECKUE IPOLECCHI: JBH)KECHHE PAKET,
BOJOMET, KONIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HAa KOHBKAX.

Jemoncmpayuu.

3aKOH COXpPaHEHMS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3Mepenne MOIIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEpUIEHUU PaOOTHI.

B3anmHble TIpeBpallleHUs KUHETUYECKOM ¢ TMOTCHUUAIBHOM SHEPruil Mpu
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIPYTOCTH.

CoxpaHeHue dHEepruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

N3mepenue nMinymnbca Tena o TOpMO3HOMY MYTH.

W3mepenue Cuibl TSITH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIS M MOITHOCTH CHIIBI
TATH.

CpaBHEHUE N3MEHEHHUS UMITYJIbCA TEJNA C UMITYJIbCOM CHJIBL.

HccnenoBanne cCoOXpaHEHUs UMITYJIbCAa MPU YIIPYTOM B3aUMOJIEUCTBUU.

N3mepenne KNHETUYECKOW SHEPTUH Tejla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUs TOTEHIMAIBHOW SHEPrUHM MPYXKUHBI C pabOTON CHIIBI
TPEHUS.

Onpenenenue pabOThl CHUJIIBI TPEHUS TMpPU JABWKEHHU Tella IO HaKJIOHHOU
IJIOCKOCTH.

Paznen 3. MousiekyasipHasi pu3uka ¥ TEpMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsIpHO-KMHeTHUYeckoi Teopuu (MKT), ux omnsiTHOE
obocHoBanme. [uddysus. bpoyHoBckoe nBmwkeHue. XapakTtep HABWKEHUS U
B3aMMOJICMCTBUSL YaCTHI] BellecTBa. MoJenn CTPOEHHUs Ta30B, KUJIKOCTEW U TBEPABIX
Ten U OOBSICHEHHE CBOWMCTB BEIIECTBA HA OCHOBE ATUX Mojeneld. Macca u pa3mepbl
Moznekyn (atomoB). KonmnuectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe pasHOBecwe. Temmepatypa u cmocoObl e wu3Mmepenus. [llkama
temnepatyp Llenbcust.

Mojenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM: YAaCTHULBI Ta3a
JNBHXKYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBeie  3akoHBL.  YpaBHeHue MenneneeBa—Kamnelipona.  AOCOMIOTHAS
temrneparypa (mkana temnepatyp KenpBuna). 3akon [lanpToHa. M3ompomecchl B
UJICaJbHOM Ta3e C MOCTOSTHHBIM KOJMYECTBOM BelecTBa. ['paduueckoe npeacTaBieHue
M30IIPOLIECCOB: U30TEPMA, U30X0pa, n300apa.
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CBs3b MEXIy AaBICHUEM U CPEIHEW KMHETUYECKOW DHEPTHUEM MOCTYyNaTEIbHOIO
TEIJIOBOI'O JIBUYKEHUSI MOJIEKYJI UEANIbHOIO ra3a (OCHOBHOE ypaBHEHHE MOJEKYISPHO-
KMHETUYECKOW TEOPHUH U€aTBHOTO rasa).

CBs3b aOCOJIIOTHOM TeMmepaTypbl TEPMOJAMHAMUYECKOW CHUCTEMBI CO CpeaHei
KUHETUYECKOU DHEPTUEH MTOCTYIIATENILHOIO TEIJIOBOIO IBUKEHUS €€ YaCTHLL.

TexHuyeckure yCTpOHUCTBA U TEXHOJOTUYECKHE MPOILIECCHl: TEPMOMETP, OapoMeTp,
[IOJIy4Y€HUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mojenu 1BUXKEHHS YaCTHUIl BEUIESCTBA.

Mopens OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OpOYHOBCKOTO JIBUKEHUS.

Huddy3us xxuakocTen.

Mopnens onbita HTepHa.

[IputskeHne MONeKy.I.

Mojenu KpucTalInueCKUX peiéTok.

HaGmonenue u uccnegoBaHne U30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKkmuKym.

UccnenoBanne  mpolecca  yCTAaHOBJIEHUSI  TEIUIOBOTO  PAaBHOBECUS  IIPHU
TEIJI000MEHE MEXy TOpsIYei M X0JI0IHON BOJIOH.

N3yuenne wum30TepMHUUECKOTrO mpouecca (PEKOMEHIIOBAaHO  HCIOJIb30BAaHHE
1udpoBoi 1abopaTtopun).

N3ydeHne n30XOpHOro mporuecca.

N3yuyenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuueckas (TZl) cucrtema. 3amaHve BHEIIHUX YCJIOBUW 1A
TEPMOAUHAMUYECKON CHUCTEMbl. BHemHHWE W BHYTpeHHHE mnapamerpbl. [lapameTpsl
TEPMOJIUHAMUYECKOW CUCTEMBbl KAaK CPEAHUE 3HAYECHUS BEJIWYMH, OMUCHIBAIOIINX €€
COCTOSIHHE€ Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Hayajil0  TEPMOJUHAMUKH. CamonpousBosibHas  penakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOTO ra3a B TEPMOJUHAMHUKE — CHUCTEMA YPAaBHEHHI: ypaBHEHUE
MenneneeBa—KianeiipoHa ¥ BBIPAXKEHUE 11 BHYTPEHHEHM OJHEPIrUM. Y CIIOBUS
MMPUMEHUMOCTH 3TOW MOJEU: HU3Kasi KOHLUECHTPALMS YaCTHUILl, BBICOKME TEMIIEPATYPHI.
Bripaxkenue 111 BHyTPEHHEN Y3HEPTUU OJJHOATOMHOI'0 UI€AJIBHOTO rasa.

KBazucrarnueckue n HeCTaTUYECKHAE TPOLIECCHI.

OnemeHTapHas paboTra B TepMOJMHAMHKE. Bbramcienue paboTel 1o rpaduky
npoiiecca Ha pPV-auarpamme.
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Tennonepenaua KaK croco0 W3MEHEHUS BHYTPEHHEN SHEPrUuu
TepMOJAMHAMUYECKON  cucTeMbl  0e3  coBepiueHuss  pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuecTBo TennoTel. TenmmoéMKOCTh Tena. Y AenbHas U MOJISIpHAs TEMIIOEMKOCTH
BelleCTBA. YpaBHeHHEe Maiiepa. YaenbHas TEIUIOTAa CrOpaHus TOIUIMBaA. Pacuér
KOJIMYECTBA TEIUIOTHI MpH Temtonepenaye. [londarue 06 anuadatHom mpouecce.

IlepBblii 3aKk0H TepMoaMHAMUKU. BHyTpeHHAs 3Heprus. KonmdecTBO TEIUIOTHI U
paboTa Kak Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

Btopoii 3ak0H TepMOJMHAMUKU JJIsi PAaBHOBECHBIX IMPOILIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHUCTEMBI MPOXOJUT €AUHCTBEHHAs
aguabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0oH TEpPMOAMHAMHUKHU [IJI1 HEPABHOBECHBIX IPOIECCOB: HEBO3MOXXHO
nepeaaTh TEIJIOTY OT Oojiee XOJOAHOro Teia K Oojiee HarpeTomMy 0€3 KOMIIEHCAIMH
(Knaysuyc). HeoOpaTumMoCTh MpUPOIHBIX MPOIIECCOB.

[TpuHumne! gectBus TemnoBbix MammH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [uxin Kapro.

DKOJIOTUYECKHE AaCTEKThl HCIOJb30BaHUS TEIUIOBBIX JABUraresiel. TemioBoe
3arpsiI3HEHUE OKPYIKAIOILIECH CPEIbl.

TexHuueckne YCTPONCTBA M TEXHOJOTHMYECKHE TMPOLECCHI:  XOJOAWIBHUK,
KOHAMIIMOHEP, JU3EIbHBIA U KapOIOpaTOpHBIA JBUTATENd, TMapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KHX TEMIEpATyp, YTWIH3ALUUS «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcoca, YTWIHM3alus OMOOPraHMYECKOro TOIUIMBA JJIs
BBIPA0OTKHU «TETUIOBOI» U ANEKTPOIHEPTUH.

JHemoncmpayuu.

N3menenne TeMnepaTypbl IpH ainadaTHYECKOM PaCIIuPEHUH.

Bo3znymHoe oraugo.

CpaBHEHUE yAENbHBIX TEINTIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anradbaTHOrO Ipoliecca.

KomrmbrorepHbie MOIENH TENIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3Mmepenne yaenbHON TEIIOEMKOCTH.

HccnenoBanne nponecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aanadbaTHOTO Mpoliecca.

N3ydyeHne B3aUMOCBSI3M SHEPIrUM MEXMOJEKYJISPHOTO B3aWMOJECUCTBUS U
TEMIEPATYPbl KATIEHUS )KUIKOCTEM.

Tema 3. Acpecammnpvie cocmoanusn eeuwecmea. Dazoevie nepexoonl.

[TapooOpa3zoBanue u koHaeHcauus. Vcnapenue u kurenue. YJielbHasl TEIJIOTa
napooOpa3oBaHusl.
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Haceimennbie 1 HeHachIeHHBIE Napbl. KauecTBeHHAast 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO TMapa OT TeMMepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTICHUS OT JABJICHUS B KUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHAS BIaYKHOCTb.

Tépnoe teno. Kpucramimueckue u amopdHble Tena. AHM30TPONHUS CBOMCTB
kpuctauioB. [lmaBiaeHne u KpucTauim3auus. YIelbHas TEIUIOTa IUIaBJICHMUS.
CyOnumarnus.

Hedbopmanuu TBEpAOrOo Tena. Pactsokenue u cxkarwe. Caur. Moayns IOwnra.
[Ipenen ynpyrux nedopmariuii.

TemioBoe pacmMpeHue >KUIKOCTeH M TBEPABIX Ted, OOBEMHOE U JIMHEHHOE
pacuiupeHue. AHrapMOHM3M TEIUIOBBIX KOJICOAHHMI YacTHI[ BEIIECTBA KaK IMPUYMHA
TEIJIOBOTO paciIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPruu B (Ha30BBIX MEPEXOAAX.

VYpaBHeHHE TENIOBOTO OajaHca.

[ToBepxHnocTHOe HaTshKkeHue. KodapdUIIMEHT TOBEPXHOCTHOTO  HATSIKEHUS.
Kanunnsapusie sBneHus. [laBiaeHue MOJ HUCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlanmnaca.

TexHuueckue yCTpOWCTBA M TEXHOJIOTUYECKHE MPOLECCHI: KUJIKUE KPUCTAILIBI,
COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TennoBoe pacminpeHue.

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenwne. Kunenue npv noHWKEHHOM J1aBJICHUHU.

N3mepenue cuibl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanumisipasle sBieHusI.

Mopaean HEeHBIOTOHOBCKOM KHUJIKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunper nedopmarnmii.

Hab6monenne manbix aedopMarimid.

Yuenuueckuit skcnepumenm, nadbopamopnsie padbomeol, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yaeabHON TETIOTHI TIABICHUS JIbJA.

N3ydyeHnne cBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenue aOCONMIOTHOM BIAXXHOCTM BO3JyXa U OIIEHKAa Macchl MapoB B
MTOMEIICHUMU.

N3mepenne ko duiineHTa moBepXHOCTHOTO HATSXKCHUS.
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N3mepenune monyinsa FOHra.

HccnenoBanue 3aBUCUMOCTH A€(pOpMaliiy pe3MHOBOr0 00pasla oT MPHI0KEHHOU
K HEMY CHJIBI.

Paznea 4. JiaekTpoanHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tel W €€ NposABICHUA. OJEKTpuueckuid 3apsa. /[[Ba Buaa
ANEKTPUYECKUX  3apsiAoB.  [IpOBOOHMKHM,  NMAJIEKTPUKA W TOJYHPOBOIAHUKH.
DNEeMEHTAPHBIN AJEKTPUUECKUI 3apsA. 3aKOH COXPAHEHUS dJIEKTPUUECKOr0 3apsAia.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kynona.

Dnekrpuueckoe noJie. Ero neicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hanpsioxénnocts anektpuueckoro noiis. [IpoOusiii 3apsa. JIuHum Hanpssk€HHOCTH
ANEKTPUYECKOT0 NoJisA. OTHOPOAHOE DIEKTPUUECKOE TIOJIE.

[loTeHUManbHOCTh  ANEKTPOCTATUYECKOTO TMOJSA. Pa3HOCTh NOTEHUMAIOB W
HanpspbkeHue. [loTeHuManbHas DJHEPrust 3apsja B BJIEKTPOCTATUYECKOM  IMOJIE.
[ToTeHunan snekTpocTaTyeckoro mnoss. CBsA3b HANpsSKEHHOCTH TOJSIT U Pa3HOCTH
NOTEHLIMATIOB ISl AJIEKTPOCTATUYECKOro ToJisi (Kak  OJHOPOAHOrO, TaKk M
HEOJIHOPOHOTO).

[TpuHUIMD CyNepnoO3uIUHU SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. Ilome
PaBHOMEPHO 3apsOKEHHOTO 1Mo o0BéMYy 1mapa. I[lome paBHOMEpPHO 3apsiKEHHOU
OCCKOHEUHON IIOCKOCTH. KapTuHbl JUHUN HanpsHDKEHHOCTH OTHUX TOJNeH U
SKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B BIIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEKTPUKU B 3JEKTPOCTATUYECKOM ToJie. JMdneKkTpuueckass MpOHULAEMOCTb
BEILECTBA.

Konnencatop. DOneKTpOEMKOCTb KOHJIEHCATOpa. IEKTPOEMKOCTb ILIOCKOTO
KOHJIEHCATOpAa.

[lapamiensHoe coenuHeHHe KOHAEHCATOPOB. IlocinenoBaTenbHOE COEOUHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

JIBMKEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM JJIEKTPUYECKOM I0JIE.

TexHudeckne yCTPOWCTBA M TEXHOJOTMYECKHME IIPOLIECCHI:  3JIEKTPOCKOIL,
ANEKTPOMETP,  3JIEKTPOCTATUYECKas  3allluTa,  3a3€MJICHHE  3JIEKTPOIPHOOpPOB,
KOHJIEHCATOpHBI, TeHepaTtop Ban ae ['paada.

JHemoncmpayuu.

Y CTpOolCTBO M MPUHIUIT IEUCTBUS 3IEKTPOMETPA.

DNEKTpUYECKOE MOJIe 3apPsKEHHBIX [IAPUKOB.

DIIEKTPUYECKOE TI0JIE IBYX 3aPSKCHHBIX ITACTHH.

Mogens anekTpoctatuueckoro reueparopa (Baun ne ['paada).
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IIpOBOIHUKH B 3IEKTPUYECKOM IIOJIE.

DJIEKTPOCTATHUYECKAS 3aIIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOU U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOLIAAH IUIACTHH,
PacCTOSIHUA MEXIY HUMH U JUAIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrus AMEKTPUIECKOTO MOJIS 3apsIKEHHOTO KOHAEHCATOPA.

3apsaka u pa3pska KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

OrneHka cuil B3aUMOJICUCTBUS 3apsIAKEHHBIX TEll.

HaGmronenne mnpeBpalieHusi SHEPrUu 3apsHKEHHOTO KOHJIGHCATOpa B DHEPTHUIO
U3JIyYEHHS CBETOAMO/A.

N3ydenune nporekanus TOka B LIEMH, COAEpKaIIEH KOHAEHCATOP.

Pacnpenenenue pa3sHOCTH MOTEHIMAIOB (HANPSKEHHUS) MPHU TOCJIEI0BATEIIHHOM
COEJIMHEHUN KOHJEHCATOPOB.

UccnenoBanue pa3psna KOHJIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Illocmoanustii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsITHHBIN TOK.

VYcioBus CyliecTBOBaHUS MOCTOSIHHOTO AJIEKTPUUYECKOTro TOKa. VICTOUHUKHM TOKA.
Hanpsixenne U u SJ1C é&.

3akon Oma [ yyacTKa LeTH.

DIEKTPUYECKOE COMPOTUBICHHE. 3aBUCHUMOCTh COIPOTUBIICHHUS OJHOPOIHOIO
OPOBOJIHMKAa OT €ro JUIMHBI M IUIOIIaJAM MONEPEYHOr0 CEYEHHs. Y IEeIbHOE
CONPOTHUBIICHUE BEUIECTBA.

[locnenoBaTenpHOE, MApaVIENbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX AMekTpudeckux neneit. [pasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TeroBas MOIIHOCTh, BBIAEISEMAas Ha
pe3ucTope.

OJIC u BHyTpeHHEE CONPOTUBICHHWE MCTOYHHMKA TOKa. 3akoH OMa s MOJHOU
(3aMKHYTOI) DJIIEKTPHUECKOM e, MOIIHOCTh UCTOYHHKA TOKa. KOpOoTKOe 3aMbIKaHUE.

KonzaeHcarop B 1ienu nocTostHHOro TOKa.

TexHnueckne yCTpOouCTBA U TEXHOJIOTHUYECKHUE ITPOLIECCHI: AMIIEPMETP, BOJIBTMETD,
peocTar, CUETUHUK IIIEKTPUUYECKON IHEPTUU.

JHemoncmpayuu.

N3Mepenune Cuitbl TOKa U HANPSIKEHHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh  COINPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIIAH MONEPEYHOT0 CEYEHHS U MaTepHUala.
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NccenenoBanne 3aBUCHMOCTH CHJIBI TOKAa OT COINPOTHUBIIEHHS IIPU MOCTOSHHOM
HaIpsKEHUH.

IIpsmoe m3mepenne OJIC. KopoTkoe 3aMblKaHME rajJbBaHUYECKOIO JJIEMEHTA U
OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

CrniocoObl coenMHeHNsI ICTOYHUKOB Toka, DJIC Gartapeil.

HccnenoBanne pa3HOCTU IMOTEHIHMAIOB MEXIY MOJIOCAMHA HCTOYHHMKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomolt, PAKMUKYM.

HccnenoBanne CMENIAaHHOTO COEIUHEHMS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoOTUBIICHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHUMOCTH  CHJIBI  TOKAa OT HANpsDKEHWS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuuenue npeaena u3MepeHus: ammepmeTpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

NccnenoBanne 3aBucumMoctd J/]C rambBaHMYECKOrO 3JIEMEHTA OT BPEMEHM MpPH
KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTU MOTEHLIHMAIOB MEXAY MOJIOCAMHU HCTOYHHMKA TOKA OT
CUJIBbI TOKA B LEIH.

HccnenoBanne 3aBUCMMOCTH MOJIE3HONM MOUTHOCTH UCTOYHHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuueckas MPOBOJAUMOCTh  Pa3IUYHBIX BEILECTB. DneKTpoHHas
IPOBOJIUMOCTh TBEPABIX METAUIOB. 3aBHUCHUMOCTH CONPOTUBIICHUS METANIOB OT
TeMriepatrypsl. CBEpXIPOBOIUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MyUYKOB.

[MonynmpoBoguuku. CoOCTBEHHAs! U MTPUMECHAS POBOIUMOCTD MOIYIIPOBOTHUKOB.
CgoiicTBa p—n-tiepexoaa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTpUYECKUA TOK B DJIEKTPOJUTAX. OJNEKTPOJIMTHYECKAs JUCCOLMALIMS.
Onektponus. 3akonbl Dapajes s AIEKTPOIIN3a.

DOnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIN pa3psi.
PaznuuHble THIIBI caMOCTOATENBHOTO paspsana. Monnus. [Inasma.

TexHuueckne ycTpoucTBa U MPAKTHUYECKOE MPUMEHEHHUE: ra30pa3psaHble JIaMIIbI,
ANIEKTPOHHO-TTy4YeBasi TPyOKa, MOJIYNPOBOJAHUKOBBIE MPHOOPHI: AHOJ, TPAH3HUCTOP,
dboToamon, CBETOAMOJ, TalbBaHWKA, paUHUPOBAHWE MEIW, BBITUIABKA AITIOMUHUA,
ANEKTPOHHAS MUKPOCKOMUSI.

JHemoncmpayuu.

3aBUCHUMOCTH CONMPOTUBIICHUS] METAIIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE ANEKTPOIUTOB.

3akoHsbl 3nekTposinza dapanes.

HckpoBoii pa3psil U MPOBOJIUMOCTb BO3yXa.
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CpaBHEHHE TPOBOJIUMOCTH METAIIOB U TOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSA MPOBOIUMOCTD JUOJIA.

Yuenuueckuii 3xcnepumenm, nadopamopnvie pabomaolt, npaKmuKym.

HaGmtonenue snektpoiausa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUOJIA.

Du3HYeCKU NPAKTHKYM.

CnocoObl u3MepeHus: (PU3MYECKUX BEIMYMH C HMCIHOJb30BAHHEM AHAJIOTOBBIX U
U(POBBIX HU3MEPUTENILHBIX MPUOOPOB M KOMIIBIOTEPHBIX JIaTUUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCUTEIBHBIE MOTPEIIHOCTH HW3MEPEeHUN (U3MYECKUX BEJIUYUH.
OneHka rpaHuil MOrpenrHoCTe.

[IpoBeneHre KOCBEHHBIX M3MEpPEHUM, MCCIEIOBAHUN 3aBUCUMOCTEN (HU3MUECKUX
BEJIMYMH, TPOBEPKA MPEMIOKEHHBIX THUMOTe3 (BbIOOp M3 pPabOT, ONMHMCAHHBIX B
TEMaTUYECKUX pazliefax «YUeHHUECKHl SKCHepuMeHT, jgabopaTopHbie paldoThI,
IPAKTUKYM»).

MexnpeaMeTHbIe CBA3H.

Nzyuyenue kypca Qusuku yrayonéHHoro ypoBHs B 10 kiacce oCylIecTBIsIETCS C
y4€TOM COZIepKaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesxcnpeomemmnsle NOHAMUA, CEA3AHHBIE C U3YYEHUEM MEMO008 HAYUHOZ0
no3HanuA: SBIEHUE, HAYYHBIN (akT, runoTe3a, puznyueckas BeJIMUYUHA, 3aKOH, TEOPHS,
HAOJIIO/IEHNEe, SKCIEPUMEHT, MOJEIMPOBaHUE, MOJElb, H3MEpPEHHE, IOrPEUTHOCTH
U3MEPEHUH, U3MEPHUTEIIbHBIC MPUOOPHI, UG pOoBas 1ad0paTopusl.

Mamemamuka: pelieHUe CUCTEMbl ypaBHeHuM. JluneliHas dyHkmus, mapadoia,
runepooa, ux rpaduKy U cBoMcTBa. TpuronoMerpuueckue PyHKIIMUA: CHHYC, KOCHHYC,
TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTopel U uX
IIPOEKIMHU HA OCH KOOPJMHAT, CI0KEHUE BEKTOPOB.

Buonozua: MexaHnueckoe JBWKCHHE B JKMBOW mipupojae, auddysus, ocMmoc,
TEIJIOOOMEH KHUBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKpYKaloIeH Cpebl,
yTHIM3aIusl ~ OMOOPTaHWYECKOTO  TOIUIMBA I BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHE W KaNWULSIPHBIE SIBIICHHS B IPHUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHWE AaTOMOB WU MOJIEKYJ, MOJb
BEIllECTBA, MOJISIpHAsE Macca, IMOJyYeHHEe HaHOMAaTepHaioB, TEIUIOBbIE CBOWMCTBA
TBEPABIX TEJ, >XKUAKOCTEH W Ta30B, JKUJKUE KPUCTAJJIbl, SJEKTPUUYECKUE CBOWCTBA
METAJIJIOB, JJIEKTPOJIUTUYECKAS TUCCOLIUAIINS, TaTbBAHUKA, DIEKTPOHHAS MUKPOCKOMHS.

T'eozpaghusn: BnaxxHOCTH BO3/yXa, BETPbI, 0APOMETP, TEPMOMETP.
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Texnonozusa: npeodpa3oBaHue ABUKEHUN C UCIOJb30BAHHUEM MEXaHU3MOB, YUET
CyXOro M KHUJKOTO TPEHHUS B TEXHUKE, CTATUUYECKUE KOHCTPYKIUMU (KPOHIITEIH,
peméryaTeie KOHCTPYKLNH ), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHHUKE
(rupockor, BOJOMET U IPYTUE), BUTaTelIb BHYTPEHHETO CrOpaHusi, mapoBas TypOuHa,
OBITOBOM  XOJIOJMJIbHUK, KOHJIUIMOHEpP, TEXHOJOIMU TMOJYYEHUS COBPEMEHHBIX
MaTepualioB, B TOM YKCJE HAHOMATEPHUAJIOB, U HAHOTEXHOJOTUH, 3JIEKTPOCTATUYECKAS
3alllMTa, 3a3€MJICHUE 3JIEKTPOIPUOOPOB, ra30pa3psiAHbIE JJAMIIbI, TOJYIPOBOAHUKOBBIE
npuOOpPHI, raIbBaHUKA.

11 KVIACC

Paznea 4. JinekTpoauHaMuUKaA.

Tema 4. Macnummnoe none.

B3anmopelicTBUe MOCTOSSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [IpUHUIMN Cynmeprno3MUIMU MarHUTHBIX TOJIEH.
JIvHUY MarHUTHOW UHIYKIIHH.

MarnutHoe T0Jie TIPOBOJHHMKA C TOKOM (MPSMOTO IMPOBOJHUKA, KATYIIKU H
KpyroBoro BuTka). OneIT Dpcrena.

Cuiia AMmnepa, €€ HalpaBJI€HUE U MOIYJIb.

Cuna JlopeHua, €€ HampaBlICeHME W MOJYJb. /[BH>KEHHE 3apsyKEHHOW YacTHLBI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGora cunel JlopeHia.

MarunutHoe none B BeuecTBe. @eppoMarHeTuky, napa- 1 AMaMarHeTUKy.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MPUMEHEHUE
MNOCTOSIHHBIX MArHHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbBTHUMETP, 3JIEKTPOJBUraTEIb
SIxoOu, yCKOpUTENH IEeMEHTAPHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHuli MHAYKIIMA MArHUTHOTO TOJS TIOJIOCOBOTO U MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapruHa nuHHMI MarHUTHOM WHAYKIUU IOJSA JJIMHHOTO NPSIMOrO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IMPOBOIHUKA, KATYILIKH C TOKOM.

B3anmoperictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

HaGmronenne NBMKEHUS IMy9YKa HIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT ACHCTBUS SICKTPOU3IMEPUTEIHHOTO TPHOOpPA MArHUTOICKTPHUUECKON
CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

HccnenoBanre MarHuTHOTO OIS MOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB (PeppOMarHeTUKOB.
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UccnenoBanne AeHCTBUS MOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cunbpl Ammepa.

N3ydenune 3aBUCMMOCTH CHJIBI AMIIEpaA OT CHJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumHnans UHOYKUUsL.

SIBiieHMe DIEKTPOMArHUTHOW MHAYKLIUHU. II0TOK BEKTOpa MarHUTHOM WHIYKIUU.
OJC wunayknuu. 3akoH JyeKTpoMarHuTHOM wuHAykuun @Papanes. Buxpesoe
anekTpudeckoe noie. Toku Dyko.

OJ1C uHAYKIUK B IPOBOJHUKE, IBUKYIIIEMCS B OJJTHOPOJHOM MArHUTHOM IOJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B LEMH MOCTOSHHOTO TOKAa. SIBIIeHUE
camonHAyKuu. JJJC caMOMHIYKIIUH.

DHEPrusi MArHUTHOTO TMOJI KaTYIIKK C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpOMCTBA U TEXHOJOTUYECKUE MPOLECChl: MHAYKIIMOHHAS T€Yb,
COJICHOU]I, 3all[UTa OT AJEKTPU3ALMHU TEJl PU IBUKEHUU B MATHUTHOM MOJI€ 3€MJIH.

Jemoncmpayuu.

HaGmronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHITYKITUH.

UccnenoBanne 3aBucumoctd JIC  HMHAYKIMM OT CKOPOCTH HM3MEHEHHS
MAarHUTHOTO MOTOKA.

[Tpasuiio Jlenna.

[TaneHne marauTa B aJIOMHHUEBOU (MEIHON) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd JJ1C caMOMHAYKIUHA OT CKOPOCTH U3MEHEHUS CUJIBI
TOKa B LIETH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue ABICHUS SIIEKTPOMAarHUTHOM MHIYKIWH.

Onpenenenue MHAYKIMY BUXPEBOTO MAarHUTHOT'O MOJIS.

HccnenoBanue sSBICHUS CAMOUHIYKIIUU.

COopka Moienu JIEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nen 5. KoneOanus v BOJIHBI.

Tema 1. Mexanuueckue Ko1edanu.

Konebarensnas cucrema. CBOOOHBIE KOTIEOAHUS.

l'apmonnueckue konebanus. KuHemaTuueckoe W JAMHAMUYECKOE OIMCAHHUE.
DHepreTUyecKkoe oMnucaHue (3aKOH COXpPaHEHUsS MEXaHW4YeCcKou »sHepruu). BbIBoj
JUHAMHYECKOTO OINHCAHUSI TapMOHUYECKUX KOJEO0AHWW M3 UX HSHEPreTUYECKOro u
KMHEMAaTUYECKOTO OMMCAHUS.

Amvmuryna u  (asza konebanuil. CBsi3b aMIUTUTYABl KOJIEOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTU U YCKOPEHHUSI.
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Ileppuog u wuyacrtorta kosneOanuit. Ilepmonm mManbix CcBOOOJHBIX —KoJieOaHMI
MaTeMaTU4ecKoro MasitTHuka. [lepnon cBOOOAHBIX KOJIEOAHUI IPYKUHHOTO MasTHUKA.

[lonsaTue o 3aryxawmux KojeOaHUsAX. BriHykaeHHble kosieOaHus. Pe3onaHnc.
Pe3zonancHas xpusasd. BiusgHue 3aryXxaHus Ha BHMJ  PE30HAHCHOW  KPUBOM.
ABTOKONEOAHMS.

TexHuueckne yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECCHI: METPOHOM, 4Yachl,
Kauesu, My3blKaJIbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJeOaTeNIbHOrO IBUKEHHUS.

HaGmionenre HE3aBUCMMOCTH TEpUOJA MallbIX KoOJeOaHWW Tpy3a Ha HUTH OT
aMILTUTY/BIL.

HccnenoBanue 3aTyxarouux KoJeOaHU M 3aBUCUMOCTH IEpUO/a CBOOOJIHBIX
KoJIeOaHUN OT COMPOTUBIICHHUS.

Uccnenoanne koneOaHuii Tpy3a Ha MACCMBHOM TMPYKUHE C  IIEJIBIO
dbopMupoBaHUs IpeICTaBICHUNA 00 U1eaTbHON MOJIETH Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS SHEPIHH MPHU KOJEOAHUSIX IPpy3a Ha MPYKUHE.

HccnenoBanne BbIHYKIEHHBIX KOJICOaHUM.

HaGmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomot, nPAKmMuKym.

W3mepenue rmiepuona CBOOOAHBIX KOJIEOAHW HUTSAHOTO U MPYKHMHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBHKEHUS Tela B X0/€ KoJIeOaHU Ha YIIPYTroM MOJIBECe.

N3yueHne NBUKEHUSI HUTSIHOTO MasTHUKA.

[IpeoGpazoBanue YHEPTUU B MIPYKMHHOM MAasITHUKE.

HccnenoBanue yObIBaHHS aMIUTUTYIbI 3aTyXaIOMUX KOJICOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUT.

Tema 2. InekmpomazHumHusvie KonedAHUs.

Konebarenbubiii  koHTyp. CBOOOJHBIE OSJIEKTPOMATHUTHBIE KOJeOaHWS B
uJeanbHOM KojeOaTesbHOM KoHType. Dopmyna TomcoHa. CBsA3b aMIUIMTYZIBI 3apsiaa
KOH/ICHCAaTOpa C aMIUIUTYI0M CHJIbl TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPaHEHUs YPHEPTUH B UJCATBHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxaronie J1eKTPOMarHuTHeIE KojieOaHus. BeIHYXI€HHbBIE 2JIEKTPOMArHUTHBIE
KoJeOaHwms.

[lepeMennblit TOK. MOIIHOCTh EPEMEHHOTO TOKA. AMIUIUTYJTHOE U IEHCTBYIOIIEE
3HAa4YCHHE CUJIbl TOKA M HAIPSHKEHUS MPH Pa3InIHON hopMe 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.

CunycouJanbHbli TEpEeMEHHbIM TOK. Pe3ucrtop, KOHAEHCATOp W KaTyllka
WHIYKTUBHOCTH B LENHW CUHYCOMJAIBHOTO IIEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3oHaHC HanpsKeHUN.
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Wneanbublii  Tpancpopmarop. IlpomsBonctBo, mnepenaya U  noTpediieHHE
JJIEKTPUYECKOU SHEPTUHU.

OKOJIOTUYECKHE PHUCKM TPH  TNPOU3BOACTBE  AJEKTpodHEpruu. KymnbTypa
HCIIOJIb30BAHUS AIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuyecKkue yCTpOouCTBAa U TEXHOJIOTUYECKUE MPOLIECCHI: AIEKTPUUYECKUM 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU IJIEKTPOIEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHbIE KOJIECOaHUSI.

3aBUCUMOCTb YacCTOThl CBOOOJHBIX KOJIEOAHUW OT MHIYKTUBHOCTU M EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXarOUMX 3JEKTPOMArHUTHBIX KOJIeOaHUI.

Mopenb 3JIEKTpPOMAarHUTHOTO TEHEPATOPA.

Briny>k/1IeHHbIE CUHYCOUANbHbIE KOJICOaHUsI.

Pe3ucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMH IEPEMEHHOIO TOKA.

PesoHanc 1mpu  1moOCIENOBATEIbBHOM  COEAMHEHUU  PE3UCTOPA,  KATYLIKH
MHIYKTUBHOCTH M KOHJEHCATOPA.

YCeTpoicTBO M IPUHITUIL ISUCTBUS TpaHCchopMaTopa.

Mojenb JIMHUY DJIEKTPOIIEpeaadHu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanne TMEpeMEHHOrO TOKa 4Yepe3 IOCJIEeNOBAaTEIbHO COCAUHEHHBIE
KOHJICHCATOP, KaTYLIKy U PE3UCTOP.

HaGnronenne seKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbBLE 80IHbL.

MexaHnuyeckue BOJIHBI, YCIOBHUS HX pacrpoctpaHeHus. llonmepeunsle u
IIPOJOJIBHBIE BOJIHBL. [lepnon, CKOpOoCTh pacnpocTpaHeHUs W JIMHA BOJHBIL. CBOMCTBa
MEXaHUYECKUX BOJIH: OTpaXXeHHE, PEeIOMIIEHNE, HHTepPEpEeHLUs U AU(paKLIus.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITyMoBOE€ 3arpsA3HEHHE OKPYXKAIOIIEH CPEbI.

DONEKTPOMArHUTHBIE BOJIHBI. YCIJIOBUS H3JIYYEHHS] SJIEKTPOMArHUTHBIX BOJIH.
B3anMuas opueHTanus BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPaXEHHE, NPEJOMIICHHE, MOJApU3aLus,
uHTEpPEepeHIHs 1 TudpaKiTus.

[IIkana »7EKTPOMArHUTHBIX BOJH. [IprMEHEHHE JIIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

IIpuHOHNIBI paguoCBA3Y U TeNEBUICHU. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOIIEH CPEIbI.
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TexHuuecknue yCTpOMCTBA W MPAKTUYECKOEC NPUMEHEHUE: MY3bIKaJbHbBIC
MHCTPYMEHTBI, pajap, paauONpUEMHUK, TEIEBU30p, aHTeHHa, TenepoH, CBY-mneus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue 1 paclpoCTPaHEHUE MONEPEYHBIX U MPOI0IbHBIX BOJIH.

Koneobmomeecs Teno Kak MCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJTMHBI BOJIHBI OT YaCTOTHI KOJICOAHHI.

Habmionenue oTpaxkeHus ¥ MPeIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHiiuu u 1uppakiiuy MEXaHMIeCKUX BOJIH.

AKYyCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IpuMEHEHHUE.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOM U YaCTOTOM
KoJeOaHui.

HccnenoBanne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Oo6napyxeHue nHGPaKpacHOro U yIbTpaQuoIETOBOTO U3ITYUECHHI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsMonuHEHOE pacnpoCTpaHEHUE CBETa B OJHOpPOAHOW cpene. Jlyu cBera.
To4euHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBera. llocTpoeHue u300pakeHUN B
riockoM 3epkaiie. Cepudeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TMPEIOMIICHHUS CBeTa. AOCONIOTHBIA TOKa3aTelb
npenoMiieHus. OTHOCUTEIBHBIM TOKa3aTeab MpeaoMiieHUs. [lOCTOSSHCTBO 4YacTOTHI
CBE€Ta M COOTHOUIIEHUE JIJIMH BOJIH IPHU IMEPEX0JE MOHOXPOMATUYECKOTO CBETA 4YEpe3
TpaHUIly pas3zena JByX ONTUYECKUX CPEX.

Xon nyyeit B npusme. ucnepcus ceeta. CrnoxxHblid coctaB 06emnoro cseta. L[Ber.

IlonHoe BHyTpeHHee oTpaxeHue. lIpeaenpHbI yrojl IOJHOIO BHYTPEHHETO
OTPAXKEHUS.

Cobuparomue u paccenBaromire JUH3bl. ToHKas nuH3a. DokycHOe paccTosiHue U
ONTHYECKas] CHUJa TOHKOW JWH3BI. 3aBUCUMOCTh (DOKYCHOTO pacCTOSHUS TOHKOU
chepuvecKoi TUH3HI OT €€ TECOMETPUU U OTHOCUTEIIHLHOTO ITOKA3aTENs TIPEITOMIICHHUS.

dopmyna TOHKOW JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

Xoa Jyya, NPOLIEANIEr0 JIMH3Y MOJA IPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
orntuyeckor ocu. [locTpoeHne n300pakeHUI TOUKU U OTPE3Ka MPSIMON B COOMPAIOIITUX
Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMAX.
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Ontuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['7a3 kak onTudeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

BonnoBast ontuka. Mutepdepeniust cBera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJI0JICHUs] MAaKCUMYMOB M MHUHUMYMOB B HHTEP()EPECHIIMOHHON KapTUHE OT JBYX
KOTE€pPEHTHBIX UCTOUYHUKOB. [IpuMephl kiiaccuueckux HHTEpHEePEHIIMOHHBIX CXEM.

Hudpakuusa ceera. udpakunoHHas peméTka. YcClIoBHE HAOMIOACHHUS TJaBHBIX
MaKCHMYMOB TpH MaJICHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszauus ceera.

TexHudeckne yCcTpoucTBa U TEXHOJOTMYECKHUE MPOIECChl: OUKH, JIYTa, IEPUCKOIL,
dboToanmapar, MHKPOCKOI, NPOCKIMOHHBIA amnmapaTr, MpPOCBETICHHE OITHUKH,
BOJIOKOHHAsI ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETA.

HaGmroneHne moaHoro BHyTPEHHETO OTpakeHusi. Mojieb CBETOBO/A.

HccnenoBanne xoja CBETOBBIX MYYKOB Uepe3 IIIOCKOMAPAUICIbHYIO MJIACTUHY U
IPU3MY.

HccnenoBannie cBOWCTB U300paKeHUH B JIMH3AX.

Mopenn MUKpPOCKOIIa, TeJIECKOoma.

Ha6mronenune naTepdepeHum cBera.

HaGnronenne BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenne nudpakiiMOHHONW PEMIETKH.

Ha6monenne nudgpakiimOHHOTO CTIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenne nmoisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns NpeJoMICHHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHSI OT BEIIeCTBa (Ha MpHUMeEpe
KUJKUX JIMH3).

N3mepenne GoKyCcHOro pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6mronenne nudpakmmu, nHTEpdOEPEHIINN 1 TTOISIPU3AIIH CBETA.

N3yueHne nonsipuzanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIICKTPHUKA.

N3yuenne naTEpPEpeHINN JTA3€PHOTO U3TYYCHUS Ha JIBYX IIIEJISX.
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HaGmronenue nucnepcum.

HaGmtonenue u uccienoBanue AudpakiimOHHOTO CIIEKTpA.

N3mepenne niavMHbl CBETOBOW BOJIHBI.

[lonyueHune cnekTpa HU3MY4YEHUS CBETOAMOJa MNpU TOMOIIHU AUGPAKIIMOHHOM
PELIETKU.

Pa3zznes 6. OcHOBBI cIeMAILHON TEOPUH OTHOCHTEJIBHOCTH.

I'panuubl MPUMEHUMOCTH KJIaCCUYECKOM MexaHuku. [loctynarsl cnenuaibHOU
T€OPUU OTHOCUTEIBHOCTH.

[IpocTpancTBenHo-BpemMeHHON uHTepBai. IIpeoOpazoBanusi Jlopenma. YcioBue
OPUYUHHOCTH. (OTHOCUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U
COKpalIeHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrHedl W HUMIYJbCOM PEISTUBUCTCKONW YAaCTHUIBI. DHEPTHUs
MTOKOS.

TexHuueckue yCTpOMCTBA UM TEXHOJOTHMYECKHE TMPOIIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

YyeHnyeckuit IKCIIEPUMEHT, JTaOOpaTOPHBIE paOOThI, MPAKTUKYM.

OrnpenienieHne UMITYJIbCA U DHEPTUU PEISITUBUCTCKUX 4acTull (1Mo (ororpadusm
TPEKOB 3aPSKEHHBIX YaCTHUI] B MATHUTHOM TOJIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TemioBOE M3NydeHHE (M3TydeHHe a0COMIOTHO YEPHOTO Tea). 3aKOH
cMelienus Buna. 'unoresa [lnanka o kBaHTax.

®oToHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®oroadpdexr. Ombitel A. I'. CroneroBa. 3akonsl ¢otorddexra. YpaBHeHuUe
OiiamreiHa 11 hotodaddexra. «KpacHas rpanuna» horodddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JABJICHUE CBETa Ha aOCOIIOTHO IMOTJIOMIAIOIIYIO U
a0COIOTHO OTpaXkaromIyro noBepxHocTh). OmbiThl [1. H. JleGenena.

BosHoBeIE cBolicTBa yactull. Bosnbl ne bpoins. JlnuHa BosiHbL e bpouns u
pa3mepbl 00JIacTH JIOKajdu3aluu ABWXKylIeHcs vacTulbl. KopmycKyisipHO-BOJIHOBOM
nyanusM. [{udpakuus 371eKTpOHOB Ha KpUCTAJUIaX.

Crnemnduka wusMmepenuid B wmukpomupe. COOTHOIIECHUS HEOMpeneaEHHOCTEH
I'eiizenOepra.

TexHnueckue yCTpOMCTBA M TEXHOJIOTUYECKHE IPOLECCHI:  CIIEKTPOMETD,
doTornemenT, PoTomaTINK, TYHHEITHHBIA MUKPOCKOII, COJTHEYHAs OaTapes, CBETOANO/I.

JHemoncmpayuu.

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

NccnenoBanue 3akoHOB BHEIHEro0 ¢GoTo3ddexra.
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HccnenoBanue 3aBUCUMOCTH COINPOTHUBIICHUSA MOJYyIPOBOJHUKOB oT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oarapes.
Yuenuueckuii sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

Hccnenosanue goropesucropa.

N3mepenue nocrosiuuoi [Inanka Ha ocHOBe ucciienoBanus horodddekra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIUO]T OT HAMPSIKEHUS.

Tema 2. @u3uxa amoma.

OneIThl MO UCCIENOBaHUIO CTpoeHHUs artoma. llnaHerapHas Monenb aroMa
Pezepdopna.

[Toctynarel bopa. U3nydenue u mornomieHue ¢GOTOHOB IMPHU IMEPEXoje aToma ¢
OJIHOTO YPOBHS SHEPIUU HA IPYTOi.

Bunsl ciektpoB. CrieKTp YpOBHEW 3HEPTUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJEHHOE U3llyueHue ceera. Jlazep.

TexHuueckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIIECCHI: CIIEKTPaJIbHbIA aHAIU3
(criexTpocKoIt), 1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogens onsita Pezepdopaa.

HaGmroneHne nmuHeMvaThIX CIEKTPOB.

VY CeTpoiicTBO U AEHCTBHE CUETUMKA MOHU3UPYIOIINX YACTHLI.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoit, nPAKMUKYM.

HaGmroneHne muHeH4aToro cekTpa.

HccnenoBanne cnekTpa pa3pekEeHHOIO0 aTOMapHOTO BOAOPOAAa U HM3MEpPEHHE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnast mogens siapa ['eitzen6epra—Banenko. 3apsn saapa. MaccoBoe 4mciio
aapa. M3oromsl.

PannoaktuBHOCTE. Anbda-pacnaa. DNEKTPOHHBIM M TMO3UTPOHHBIN OeTa-pacma.
['amma-u3nyuenue.

3aKoH paJMOaKTUBHOIO pacnana. PagmoakTuBHbIe W30TOINBI B npupoae. CBoiCTBa
WOHU3UPYIOIIETO M3JIydyeHHs. BiusHHE paJHOaKTHBHOCTH HA JKHUBBIE OPraHU3MBL.
EctecTBennsiit pon m3mydenus. Jlozumerpus.

DHeprusi CBSI3M HYKIIOHOB B sifipe. SlnepHbie cuibl. JlegekT macch sipa.

SAnepusie peakuuu. [enenue u cuHTe3 siaep. AnepHelie peaktophl. [IpoGnemsr
YOPaBIsieMOro TEPMOSIEPHOTO CHHTE3a. DKOJOTMYECKHE aCHEKThl Pa3BUTHUS SICPHOU
SHEPrETUKMU.

MeToibl perucTpanyu U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTULL.
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@OyHIaMEHTaJbHbIE  B3aUMOJIECUCTBUsS. bapuoOHBI, ME30HBI U  JICOTOHBL.
[IpencraBnenne o CranaapTHOM Mojenu. KBapk-rimtooHHas MOJENb aJpOHOB.

O®usuka 3a npenenamu CrangaptHod wMopaenu. TEémHas martepus U TEMHAa
SHEprus.

EnuncTBO u3nyeckoit KapTUHBI MUpA.

TexHuueckue yCTPONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TO3UMETP, Kamepa
Bunbcona, siiepHbIil peakTop, TEPMOSAEPHBIM peakTop, aromMHas O0oMOa, MarHUTHO-
pe30oHaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paiioakTUBHOTO (pOHA C UCIIOJIH30BAHUEM JJO3UMETPA.

N3yuenue noriomieHus 6eTa-4acTUIl aTlOMUHUEM.

Paszpgen 8. DineMeHTHI ACTPOHOMUHM U ACTPO(PU3UKH.

Ortanbl pa3BuUTHS acTpoHOMHH. [IpuKIagHOE M MHPOBO33PEHYECKOE 3HAUYECHUE
actpoHoMuH. [IpuMEHUMOCTh 3aKOHOB  (U3UKH TSI  OOBSCHEHHUS]  MPUPOIBI
KOCMHUYECKUX O0OBEKTOB.

MeTtonbpl  aCTpOHOMHMYECKUX  HuccienoBaHuil. COBpEMEHHBIE  ONTHUYECKUE
TEJIECKOIIBI, PAJINOTENIECKOITbI, BHEATMOC(HEpHAsI aCTPOHOMUS.

Bun 3B&nnoro neba. Co3Be3nusi, spkue 3BE3/ABI, IUIAHETHl, HX BUAUMOE
IBUYKCHHE.

Conneynas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounnk sHepruu CosHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpajbHbIA KJacc —
CBETUMOCTBY». 3BE3[bl TJIABHOM MOCIEAOBATENIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]] TJIABHOW IMOCJIEAOBATEIbHOCTH. BHyTpeHHEe cTpoeHue 3BE3N.
CoBpeMeHHBIE TIPEICTABICHUS O TPOUCXOKIACHUM U 3BOJIIOIMUA COJHIIA U 3BE3/. DTaIbl
JKU3HHU 3BE3]I.

Muneunsiii [Iyte — nHama [amaktuka. Ilonmokenue u paBwxkeHue CoJiHIIA B
lNanaktuke. Tunsl ranaktuk. Pagmoramaktukym w kBazapsl. UEpHBIE IBIPHI B AApax
rajaKkTHK.

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa06ia. PaszOeranue ramakTHK.
Teopus boisbioro B3peiBa. PenukToBoe n3nydeHue.

MacuirabHas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménupie npoOaeMbl aCTPOHOMUH.

Yuenuuecxkue naonrooenua.

HaGmronennst 3BE3mHOTO HEbOa HEBOOPYKEHHBIM TJa30M C HCIOJIB30BAaHUEM
KOMIIBIOTEPHBIX TMPUIOKEHUN JJIsl ONpEIeeHUsl MOJ0KEHUsI HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be31sA CEBEPHOTO MOJyIIApUs U SIPKUE 3BE3/BI.

HaGmtonenust B Teneckon JIyHbl, miiaHeT, TYMAHHOCTEW U 3BE3AHBIX CKOTLICHUH.
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Pu3n4ecKu NPAKTUKYM.

Cnoco6bl u3Mepenusi GU3MYECKUX BEJIWYMH C MCHOJb30BAaHUEM AaHAJOTOBBIX U
IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JIaTUUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTEIBHBIE MOTPEIIHOCTH H3MEPEHUH (U3MYECKUX BEJIUYUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHre KOCBEHHBIX MU3MEPEHUH, HCCIEAOBAHUN 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH, TPOBEpPKA TMPEJIOKECHHBIX THUIOTe3 (BbIOOp u3 paboT, ONHCAHHBIX B
TEMAaTUYECKUX pazliefax «YUYeHHUECKH SKCHEepUMEHT, jabopaTopHbie paldoThI,
OPAKTUKYM»).

Oo6o01maromiee NOBTOPEHUE.

O6o0uieHne u cucTeMatu3alus CoAep)KaHus pas3/iesioB Kypca «MexaHukay,
«MonexynspHas ¢u3MKa U TEPMOJUHAMHKAY», «DIEKTpoanHamuka», «Konebanus u
BOJIHBI», «OCHOBBI CIELUATBHON TEOPHUH OTHOCUTENIBHOCTHY», «KBaHTOBas (uinkan,
«37EMEHThI aCTPOHOMHH U aCTPOPUIUKN».

Ponb ¢pu3Kky 1 aCTpOHOMHH B 9KOHOMUYECKON, TEXHOJIIOTMUECKON, COLMAIbHON U
ATUYECKON cepax NesITeTbHOCTH 4YeOBEKa, POJib U MECTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HayYHOH KapTHHE MUpPA, 3HAYEHUE ONUCATENbHON, CHCTEMATU3UPYIOLIEH,
OOBSCHUTEIBHOM M MpOrHOCTHYECKOW (yHKuM  Qunyeckoil Teopuu, poiib
¢uznueckoit Teopun B (GOPMHUPOBAHUU MPENCTABICHUN O (PU3MUYECKON KapTHUHE MUPAa,
MeCTO (PU3NYECKON KapTUHBI MUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HaYYHBIX
IpEACTaBICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H.

Nzyuyenue kypca Qusuku yriayOnéHHoro ypoBHs B 11 kimacce ocymiecTBIsieTCs €
y4€TOM COJIEp>KaTEIbHBIX MEXKIIPEIMETHBIX CBSI3€HM C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMHH, Teorpaduu 1 TEXHOJIOTUH.

Meosicnpeomemnovle noHaAmMuUA, CEA3AHHbBIE C U3YUEHUEM MeEMO008 HAYYHO20
no3HaHuA: SIBICHUE, HAYYHBIN (akT, runoTe3a, puznueckas BeJIMYMHA, 3aKOH, TEOPHS,
HaAOJII0JIeHNe, SKCIIEPUMEHT, MOJIEIMPOBAHHUE, MOJIE]b, H3MEpPEHHUE, MOTPEIIHOCTU
W3MEPEHUI, U3MEPUTEIbHBIE PUOOPHI, IU(PPOBaAs TaOOPATOPHSI.

Mamemamuka: pemieHue CUCTEMbI ypaBHEHUU. TpUroHOMeTpruyeckue (PyHKITUU:
CUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO.
BekToppl M MX HPOEKIIMM HAa OCU KOOPAMHAT, CJOKEHHWE BEKTOpPOB. [Ipom3BogHbIe
aneMeHTapHbIX GyHKIwi. [Ipu3Haku momo0ust TPEyroIbHUKOB, OMPEACIICHUEe TUIOMIAN
I0ckuX uryp u 06bEéma Ted.

Buonozua: snextpudeckue sIBICHUS B )KUBOM NPUpPOE, KojeOaTeNbHbIe TBUKEHUS
B JKMBOM NIPUPOJAE, DKOJOTMYECKHME PHUCKH IIPU IPOU3BOJCTBE IIIEKTPOIHEPIHUH,
AJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEeH Cpe/ibl, YIbTPa3BYKOBasi IUAarHOCTUKA B
MEJIUIIHE, ONITUYECKUE SBJICHUS B dKUBOU MPUPOJE.
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Xumusn: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUNIMYECKas CTPYKTypa TBEPABIX Te,
MEXaHU3MbI 00pa30BaHUs KPUCTAIMYECKON pEIETKY, CIEKTPAIbHBIA aHAJIHU3.

T'eocpagpusa: maruuTHble MoNIOCa 3€MJIM, 3aJIEKU MAarHUTHBIX Py, (poTochEMKa
3eMHOI TOBEPXHOCTH, ceiicMorpad.

Texnonozcusa: TpPUMEHEHUE  TOCTOSHHBIX  MArHUTOB,  DJIEKTPOMAarHUTOB,
ANeKTpoABUraTeNb SIKoOH, reHepaTop NMepeMEHHOT0 TOKa, HHAYKIMOHHAS T€4b, TUHUU
ANIEKTpoNepenay, 3JIEKTPOABUTaTeNb, pajap, PajAUONPUEMHUK, TEIEBU30p, AHTEHHA,
tenepon, CBY-neub, ynpTpa3ByKoBas JUArHOCTUKA B TEXHUKE, NPOEKIIMOHHBIN
anmnapar, BOJJOKOHHAsi ONTHKA, COJHEeYHas OaTtapes, CHyTHUKOBbIE MPUEMHUKHY, sJIepHas
HHEPreTUKa U SKOJIOTUYECKUE aCTIEKThI €€ pa3BUTHSI.

29



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMSA ITPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAIMUYHOCTHLBIE PE3VYJIBTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHUS ydeOHoro mnpeamera «Dusukay TOHKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TMO3ULMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpPUEHTALNH, TTO3UTUBHBIX BHYTPEHHUX yOEXKICHHUI, COOTBETCTBYIOLIUX
TPaAUIIMOHHBIM [IEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OIbITa
M OlbITa JEATEIBHOCTH B MPOLECCE pealu3alMid OCHOBHBIX  HaIpPABICHUU
BOCHIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPAKAAHCKOT0 BOCIIUTAHMSL:

. c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMHM OOYYaIOIIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNUCKOTO OOIIECTBa;

. NPUHATHE  TPAAWIIMOHHBIX  OOIIEYETTOBEYECKUX  T'YMAaHHCTHYECKMX U
JNEMOKPaTUUYECKUX 1IEHHOCTEH;

. FOTOBHOCTh BECTU COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TIPakJAaHCKOTO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3alliy;

. yYMEHUE B3aUMOJIEICTBOBATH C COLMATIbHBIMUA MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIUSIMU U Ha3HAYCHHUEM;

. TOTOBHOCTh K TyMaHUTAapHOM! U BOJIOHTEPCKOMN AEATEIbHOCTH.

NATPUOTHYECKOr0 BOCIIUTAHUS:

. c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak JaHCKOW MJACHTUIHOCTH, MATPUOTU3MA;

. LHEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHbIM CHUMBOJAM, JOCTUKEHHUSIM

POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3BUKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

. c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

. CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACh HA MOpPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4HCIIE B
NESATENBHOCTHA YYEHOTO;

. OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.
3CTETUYECKOr0 BOCTIMTAHUSA:
. ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKJIIOYAsl 3CTETUKY HAy4YHOTO TBOPYECTBA,

MPUCYIIETO (PU3NYECKOM HAYKE.

TPYA0BOT0 BOCIIUTAHMSA:

. MHTEPEC K Pa3IuuHbIM chepam MpodecCHoHaTbHON AESITeTbHOCTH, B TOM YUCIE
CBSI3aHHBIM C (DM3UKOM U TEXHUKOU, YMEHHE COBEPILAaTh OCO3HAHHBIN BHIOOP Oymyieit
npodecCuu U peann30BbIBATh COOCTBEHHbBIE JKM3HECHHbIC T1JIaHbL;
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. TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHMI0O MU CaMOOOpa30BaHUIO B 00JACTU
(U3HKY HA TPOTSKEHUU BCEU KU3HU.

IKOJOIMYEeCKOr0 BOCIIMTAHUSA:

. c(OPMHUPOBAHHOCTh  HKOJOTMYECKON  KYJIbTYpPhl, OCO3HAHHE TIJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

. IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEUCTBUM B OKPYXKAIOLIEW Cpele Ha OCHOBE
3HAHHU LEJIed YCTOWYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

. paclIMpEHUE OMbITA AEATEIBHOCTH JKOJOTMYECKOM HAIPaBIEHHOCTH HAa OCHOBE
UMEIOILIMXCS 3HaHUU 10 (PUBHKE.

HEHHOCTH HAYYHOI'0 IO3HAHMA:

. c(OpPMHUPOBAHHOCTh ~ MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

. OCO3HAaHHE LIEHHOCTH HAYYHOU JIESITENBHOCTH, TOTOBHOCTh B MPOLIECCE U3YUYECHUS
(GU3MKK  OCYIIECTBIATH  MPOEKTHYID M HUCCJENOBATEIbCKYI0  JESTEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

. CaMOCTOSITEILHO (DOPMYIIHPOBATH U aKTyTM3UPOBATH POOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;

. ONpeAessiTh LEJIH JEeITEIbHOCTH, 3aJlaBaTh IapaMeTpbl MW KPUTEPUU HUX
JIOCTHOKCHHS,

. BBISIBIIATh 3aKOHOMEPHOCTH M IMPOTHBOPEYMS B PACCMATPUBAEMBIX (PU3HUECCKUX
SIBIICHUSX,

. pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJEMBbI C Yy4ETOM aHAJIM3a HMMEIOUTUXCS
MaTepUalbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;

. BHOCUTH KOPPEKTUBBI B JAECATEIBHOCTH, OIIEHHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIICICTBUI JICTEIIbHOCTH;

. KOOPJIMHHUPOBATH W BBIMIOIHATH pabOTy B YCIOBHSIX PEaIbHOT'O, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

. pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.

. BJIAJICTh HAYYHOHW TEPMUHOJIOTHEN, KIIOYEBBIMH TOHATHUSIMH W METOAAMH
buznuecKon HAyKu;

. BJIaJICTh HAaBBIKAMU Y4YEOHO-MCCIIEIOBATEIbCKON M MPOCKTHOW AEATEIHHOCTH B

obsactu (QU3NKHA, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIHBHOMY IIOHMCKY
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METOJIOB pEIICHHs 3aa4 (PU3NYECKOrO COAEpPKaHUSA, NPUMEHEHUIO Pa3IUYHbIX
METO/I0B ITO3HAHMS;

. BJaJ€Th BUJAMHU JEATEIBHOCTH MO MOJIYyYEHUIO HOBOIO 3HAHHUS, €ro
MHTEPIpPETalny, TPeoOpa30BaHUI0 U MPUMEHEHHIO B PAa3IMUHbIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE IPU CO3/IaHUU YUYE€OHBIX MPOECKTOB B 00J1aCTH (DU3HKHU;

. BBISIBJISATh NPUYMHHO-CIEJICTBEHHbIE CBA3M M aKTyaJu3HpOBaTh 3ajauvy,
BBIIBUTATh TUIOTE3Y €€ pelieHUsl, HaXOJUTh apryMEHThI IS J0Ka3aTelbCTBAa CBOUX
YTBEPKJIEHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHUS;

. aHAJTM3UPOBATH TMOJYUYCHHBIC B XOJE PELICHUS 3aJa4M PEe3ylbTaThl, KPUTUUECKHU
OIICHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

. cTaBUTh u (QopMynupoBaTh COOCTBEHHBIE 3ajlaud B 00pa3oBaTEIbLHOU
NESATeNIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKY;

. JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;

. yMETh TEPEHOCUTh 3HaHMs 1O (¢U3UKE B  TPAKTUUECKYH0  00JacTh
KU3BHEICATEITLHOCTH;

. YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

. BBIJIBUTATh HOBBIC U/, NIPEJjIaraTh OPUTHHAIBHBIC TIOJIXOAbI U PEIICHNUS,

. CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUSI.

PabGora ¢ undgopmanmeii:

. BJIa/IeTh HABBIKAMHM TOJNydeHHUs] HHQOpManuu (HU3UUYECKOTO COJEpKAHUS U3

UCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOWUCK, aHAJU3,
CUCTEMAaTH3alMI0 M HWHTEPHpPETalni0 HHPOPMALUU PA3IUYHBIX BHIOB U GOpM
Ipe/ICTaBIICHUS;

. OILICHMBATh JIOCTOBEPHOCTh UH(OPMAINH;

. UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN
B PpEIICHWHW KOTHUTUBHBIX, KOMMYHHKATUBHBIX W OpraHU3allMOHHBIX 3a7ad C
cobOmogeHueM  TpeOOBaHUM  JIPrOHOMHUKH, TEXHUKH  OC€30MAaCHOCTH, THUTHUEHBI,
pecypcocOepeXeHrs, TPABOBBIX MW JITHYECKUX HOPM, HOPM HHGOPMAITMOHHON
0e301acHOCTH;

. co37aBaTh TEKCTHI (PU3UYECKOTO COMEP)KAHUS B PA3TUYHBIX GopMarax ¢ yuéTom
Ha3HaueHWs HMH(POpPMAIMU W TEJIEBOW ayauTOpUU, BHIOMpAs ONTUMAIbHYIO (opmy
MIPE/ICTAaBIICHUS U BU3yaJIU3aIlHH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

. OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU M BO BHE-YPOUHOU €SI TEIHHOCTH;

. pacmo3HaBaTh MPEAMOCHUIKN KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(IIUKTHI;

. pa3BEPHYTO H JIOTHYHO WU3JaraTh CBOIO TOYKY 3pEHHUS C HCIIOJIh30BAHUEM
SI3BIKOBBIX CPEJICTB;

. MOHUMATh W WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAITHHOU
paboThI;
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. BbIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JAEMCTBUI € Y4YETOM O0OIIUX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YE€HA KOJUICKTUBA,

. IIpUHUMATh  LEIM  COBMECTHOM  JEIATEIbHOCTH,  OpPraHU30BbIBATH U
KOOPIUHUPOBATh JEHUCTBUS IO €€ JOCTHKEHMIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacupenensiTh poiad C Y4ETOM MHEHHMM YYaCTHMKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

. OLICHMBATh KAaYECTBO CBOEr0 BKJIAJIa M KaXJOr0 YYaCTHHKA KOMaHAbl B OOLIMI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

U npeajaraTb  HOBBIC IIPOCKTBI, OINCHHUBATL HACH C TIO3WIIMHM HOBH3HBI,
OPUTMHAJIBHOCTH, HpaKTH‘IGCKOﬁ 3HAYNMOCTH,
. OCYHICCTBIIATH MO3UTUBHOC CTPATCTHUYCCKOC MMOBCACHNUC B PA3JIMYHBIX CUTYAalIUAX,

MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

. CaMOCTOSITEJIbHO OCYILECTBIIATh IMO3HABATEIbHYIO JIE€SATENBHOCTh B 00J1acTU
(bU3UKHA U aCTPOHOMUH, BBISIBIATH TPOOJIEMBI, CTABUTh U (POPMYTUPOBATH COOCTBEHHBIC
3a/1auu;

. CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIISHMs PACUETHBIX W KAYeCTBEHHBIX 3aJ1ad,
IUIAaH  BBIMIOJIHEHUS] TPAKTUYECKOM paboThl C€ y4€TOM HMEIOUIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTCHHI;

. JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM;
. pacimupsTh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMUHBIX TIPEITOUYTCHUH;

. JeNaTh ~OCO3HAHHBIM  BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha cebs
OTBETCTBEHHOCTH 32 PEIIICHUE;

. OILICHWBATh IPUOOPETEHHBIN OIIBIT;

. croco0CcTBOBaTh (H)OPMUPOBAHUIO M TIPOSIBICHUIO SPYAMUIIMU B 00JaCTH (PU3HKH,

MIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

. JlaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

. BJIQ/ICTh HAaBBIKAMHU TO3HABATEIHHON pedIeKCMM KaK OCO3HAHUS COBEPIIAEMbBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;

. UCTIONIb30BaTh MPUEMBI pedIIeKCHU NIl OICHKHM CHUTYyalllMH, BBIOOpa BEPHOTO
peLIeHUS;

. YyMETh OILICHWBaTh PUCKA K CBOECBPEMEHHO NPUHMMATh PEIICHUS M0 HuX
CHIDKECHUIO;

. IPUHUMATh MOTHBBl M apryMEHTbl JAPYIrMX IIPU aHAIKW3€ PE3yJIbTaTOB
NEATENbHOCTH;

. MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

33



. NpUHUMATh MOTUBBI M apryMEeHTbl JpPYTUX T[pU AaHAIK3E PE3yJIbTATOB
NeSATENbHOCTH;

. MPU3HABATh CBOE MPaBO M MPABO APYIHX HA OMIMOKH.

B nporecce A0CTHXKEHUS TMYHOCTHBIX PE3YIBTATOB OCBOEHHUS MPOTPaMMBbI IO (PU3HKE
JUISL YPOBHSI CpeAHEro ooOImero oOpa3oBaHUsi y OOYYaOIMMXCS COBEPIICHCTBYETCS
ASMOIMOHATBHBIN UHTEIJIEKT, IPEANoNaraloii copMUpPOBAHHOCTD:

. CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh TMOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHA COOCTBEHHON AMOILIMOHAIBLHOUN cepbl, ObITh
YBEPEHHBIM B ce0¢;

. CaMOpETYJIUPOBAaHMs, BKJIIOYAIONIETO0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBEJIEHUE, CITOCOOHOCTh aAaNTHPOBATHCA K IMOLIMOHATBHBIM
U3MEHEHMSIM U MPOSBIISATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;

. BHYTPEHHEW MOTHBAlLlMK, BKJIOUYAIOIIEH CTPEMIICHHE K JIOCTH)KCHMIO 1LIeNd U
ycrexy, ONTHUMU3M, WHUIMATUBHOCTb, YMEHHUE JEHWCTBOBaTb, HCXOMAsl U3 CBOUX
BO3MOXXHOCTEH;

. AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOILIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €T0 MPU OCYHIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U
COTIEPEKUBAHUIO;

. COLIMAJIBHBIX HABBIKOB, BKIIFOYAIOMIMX CIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C
JIPYTUMH JIIOIbMH, 3200TUTHCS, IPOSIBIISITH HHTEPEC U pa3pemiaTb KOHPIUKTHI.

ITPEAMETHBIE PE3VYJIbTATBI

K xonmy oOyuenus B 10 knacce mpenMeTHbIE pe3yiabTaThl Ha YriyOJEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUM:

. MOHUMATh POJIb (PU3UKH B IKOHOMHUUYECKOH, TEXHOJIOTHYECKOM, IKOJIOTHUECKOH,
COLIMAJILHON U ATHYECKOU cdepax AEsTEIbHOCTH YeJIOBeKa, pOoJib U MECTO (DU3UKU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA, 3HAUCHUE ONUCATEIbHONU, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEILHON W TPOrHOCTUYECKOW (GYHKIUNA (U3UYECKOM TEOpUM — MEXaHHKH,
MOJICKYJIIpHOW ~ (QU3WKM W TEPMOJMHAMHKH, pOJIb (U3UYECKOW TEOpUH B
dbopMuUpOBaHUY TIPEICTAaBICHU 0 GU3HMUECKON KApTUHE MUPA;

. pa3nuYaTh YCJIOBHS TNPUMEHHMOCTH Mojeniel (U3MUeCKHX Tel U MPOIEeCCOB
(sBJIEHUN ): UHEPIIMAJIbHAsT CUCTEMa OTCUETa, aOCOTIOTHO TBEPAOE TEI0, MaTepUaibHAs
TOYKA, PABHOYCKOPEHHOE JBWIKEHWE, CBOOOJHOE TaJeHHWe, aOCOIIOTHO ympyras
nedopmarysi, aOCOTIOTHO yNpyroe U abCOIIOTHO HEYNPYroe CTOJKHOBEHHWSI, MOJEIH
rasza, >KHJAKOCTH U TBEPAOro (KPUCTAIUIMYECKOr0) Teja, WICalbHbIA ra3, TOYCUYHbIN
3apsiji, OJHOPOJIHOE ANEKTPUUYECKOE TOJIE;
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. pasznuuath yciaoBusl (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMATh BCEOOIIUNA XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U OTPAHUYEHHOCTH
WCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

. aHAJTU3UPOBATh U OOBACHATH MEXAaHWYECKHUE MPOIECCHl U SIBJICHUS, UCTIOJb3Ys
OCHOBHBIC TOJIOKEHUSI U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOTO
NBIKEHUS, (HOPMYJbl KUHEMAaTUKH PaBHOYCKOPEHHOTO ABWIKEHHUS, MpeoOpa3oBaHUS
lManunes nmg CKOpOCTU U MEpEMEIIEHUS, 3aKOHbI HbIOTOHA, MPUHIIUI OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS HUMIYJIbCa U
MEXaHUYECKOU DPHEPTUH, CBSI3h PA0OTHl CHJIBI C U3MEHEHUEM MEXaHUYECKOW IHEPTHH,
yCIIOBUSL paBHOBECHUs] TBEPJIOTO Tena), MPU OSTOM UCIOJIb30BaTh MaTEMaTHYECKOE
BBIpOXKCHUE 3aKOHOB, YKa3bIlBaTh YCJOBUS MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB:
npeoOpazoBanuil ['anmunes, BTOpOro M TpeThero 3akoHOB HpIOTOHA, 3aKOHOB
COXpPAaHEHHUSI UMITYJIbCAa U MEXaHUYECKOM YHEPIUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

. aQHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE TMIPOIECCHI U SIBJIICHHS, WCIOJb3Ys
ocHoBHBIe TONOKeHUsT MKT u 3akoHBI MOJEKYJISIpHON (PUBMKKA M TEPMOIUHAMUKHU
(cBsI3b JaBIEHUS WIEATBHOIO raza CO CpelHed KUHETUYECKOW IHEeprued TeroBOro
JBM)KEHUS M KOHIIEHTpALMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpEeAHEN
KMHETUYECKOM HSHEPrueil TEIUIOBOrO [JIBXKEHUS €ro 4YacTull, CBA3b JIaBJICHUS
UICATBHOTO Ta3a C KOHUEHTpauuel MOJEKYJI M €ro TeMIEepaTypoil, ypaBHEHUE
MenneneeBa—Knamnelipona, NEpBbI 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPaHEHUS
SHEPIMM B TEIUIOBBIX IIPOILIECCax), MPU HTOM HCIOJIB30BaTh MAaTeMaTHYECKOE
BBIPA)KCHUE 3aKOHOB, yKa3blBaThb YCJIOBHMSI NMPUMEHHMOCTH ypaBHeHUs MeHzaeneeBa—
KnanenpoHna;

. AHAIM3UPOBATh M OOBSICHATH DJIEKTPUUYECKHUE SBJICHUS, HCIIONB3Ys OCHOBHBIE
MOJIOKEHUS U 3aKOHBI 3JIEKTPOJMHAMUKH (3aKOH COXPaHEHHUsI AJIEKTPUUYECKOro 3apsja,
3akoH KynoHa, mOTEHIMaIbHOCTh 3JIEKTPOCTATUUECKOTO OIS, IPUHLIMI CYNIEPIIO3UIIUN
ANEKTPUUYECKUX TOJIEH, ITPU 3TOM YyKasblBasi YCIOBUSA MPUMEHUMOCTH 3akoHa KynoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbl OMa i y4yacTKa UEenu U I
3aMKHYTOW 3JEKTpUUECKOi 1ienu, 3akoH [[xoyms—Jlenna, npaBuna Kupxroda, 3aKkoHbI
@apazes 11 SJIEKTPOIIU3A);

. ONMKCHIBaTh (PU3WUYECKHE TPOIECCH W  SBICHUS, MCHOIb3YysSd BEJIMYUHBI:
[IEpEMELICHHUE, CKOPOCTh, YCKOPEHUE, MMIIYJIbC TEJIA U CHUCTEMBI TEJ, CHJIAa, MOMEHT
CUJIbI, JaBJICHWE, NOTCHUHAJIbHAsl SHEPTUs, KUHETUYECKAas JHEPrus, MEXaHW4ecKas
SHeprusi, paboTa CWibl, IEHTPOCTPEMUTEIIBHOE YCKOPEHHUE, Cujia TSHKECTH, CHIIa
YIOPYTOCTH, CHJIa TPEHHSI, MOIITHOCTh, YHEPTHUSI B3AMMOJICHCTBUS Tena ¢ 3eMIIéid BOHM3U
e€ TMOBEPXHOCTH, SHEPrHsl ynpyroi aedopMamnuu MPY>KWHBI, KOJUYECTBO TEIJIOTHI,
aOcoJiloTHasi TeMmIiepaTtypa Teja, paboTra B TEPMOJAMHAMHUKE, BHYTPEHHSISI SHEPTUs
UJI€aJTbHOTO OJHOATOMHOIO Ta3a, paboTa MICAIbHOTO ra3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3ayxa, KIIJ waeasbHOrO  TEMJIOBOTO  ABHUTaTEeNs;  AJICKTPUYECKOE  MOJIE,
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HaMpPsHLKEHHOCTD AJIEKTPUUECKOTO TOJISI, HANPSKEHHOCTh MOJISI TOUYEYHOTO 3apsijia Wid
3apsDKEHHOTO IIapa B BaKyyMe W B JIUPJICKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh MOTEHIMANIOB, JJICKTPOJBIKYIAs CHUJIA, CHJIAa TOKa, HaNpshKEHUe,
MOIITHOCTh TOKa, JJIEKTpHUYECKass €MKOCTh IJIOCKOIO KOHAEHCATOpa, COMPOTUBIICHUE
ydacTKa IIeMu C TMOCJIENOBAaTebHBIM M MapajuleibHbIM COCAMHEHUEM PE3UCTOPOB,
SHEPTUS ANEKTPUUYECKOTO MOJIsi KOHICHCATOPa;

. OOBSICHATh OCOOEHHOCTHM MPOTEKaHUS (UIUYECKUX SBICHUM: MEXaHHUYECKOE
NBIDKEHHE, TEIJIOBOE JIBMOKEHHWE YacTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE JIBHKeHUE, Tudy3us, ucnapeHne, KUMeHNUe U KOHJEHCallMsl, TUIaBICHUE
U KpUCTA/UIM3allUs, HAMPABJICHHOCTh  TEIUIONEpenayu,  DJeKTpu3alus  Ted,
AKBUIIOTEHIIUAJIBHOCTh MIOBEPXHOCTHU 3aPsIKEHHOTO MPOBOIHUKA;

. MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIUYMHBI OT
JPYTO¥ C UCIIOIB30BAaHUEM MPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(dbUKCUpOBaTh PE3yJabTAaThl MOJYYCHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJC
rpaduKoB ¢ Y4ETOM aOCOJIFOTHBIX MOTPEIIHOCTeH WM3MEpPEHUM, JelaTh BBIBOABI I10
pe3yibTaTaM MCCIIeI0BaHUS;

. IIPOBOJIUTh KOCBEHHBIE M3MEPECHHUS (PU3NUECKUX BEJIWYWH, MPU ATOM BHIOMPATh
ONTUMAJIBHBIA METOJ] HW3MEPEHHUs, OICHUBATh AaOCOJIIOTHBIE U OTHOCUTEILHBIC
MOTPEITHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPECHUM;

. MPOBOAUTH OIBITHI MO TMPOBEPKE TMPEIJIOKEHHOM THUIOTE3bl: IIJIAHUPOBATh
AKCTIIEPUMEHT, COOMpPaTh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJU3UPOBATh MTOJTyUYCHHBIC
pe3yJbTaThl U JEJaTh BBIBOJ O CTATyCE MPEAJIOKEHHON TUTIOTE3HI;

. cobyoaTh TpaBwia 0€30macHOTO TpyAa MPH MPOBEISHUM HCCICAOBAaHUN B
paMKax y4eOHOro OJKCIEpHMMEHTa, NPAKTUKymMa M y4eOHO-HCCIICIOBATEIbCKON |
IMPOEKTHOM  JEATEIBHOCTH C  MCIIOJIB30BAHHEM H3MEPUTENIBHBIX YCTPOMCTB U
71a00paTopHOro 000PYI0BAHUS;

o pemarh pacyéTHBIC 3aJladyd C SIBHO 3aJIaHHOW W HESBHO 3aJaHHOM (hU3WYECKOU
MOJIE/IbIO: HA OCHOBAHHMH aHAJIN3a YCIOBHUSI 00OOCHOBBIBATH BHIOOP (PHM3UUCCKON MOJICIIH,
OTBEYAIOIICH TPeOOBAHUAM 3a/1a9H, IPUMEHATH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (DU3WYSCKUX TEOPUU IIPH HCIIOJIL30BAaHUM MAaTEMaTHYCCKHX METOJI0B
pellleHusl 3ajady, TMPOBOJUTH pPacu€Thl HA OCHOBAHUU MMEIOIIMXCA JaHHBIX,
aHAJIU3UPOBATh PE3YJNbTAThl M KOPPEKTHUPOBATH METOJbl PEIICHUS C Y4ETOM
MOJTYYEHHBIX PE3YJIbTATOB,;

. permaTh KayeCTBEHHBIC 3a/Jadd, TPeOYIOIIME MPUMEHCHUS 3HAHWN W3 Pa3HBIX
paszzmennoB Kypca (GU3UKH, a TakKe HWHTErpaliyd 3HAaHWMK W3 JPYTHX IPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJa: BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PaCCYXKICHHUN C
OTIOpO# HA N3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UICCKUE SIBJICHUS,
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. UCITOJIB30BaTh TEOPETHYCCKHE 3HAHUS I OOBSICHCHHWS OCHOBHBIX MPHUHITUIIOB
paboThl HM3MEPUTEIBHBIX MPUOOPOB, TEXHUYCCKUX YCTPOUCTB M TEXHOJOTHUCCKUX
MPOIIECCOB;

. MPUBOJIUTH MPUMEPHI BKJIaJla POCCHMCKUX U 3apYyOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BHUTHE HAYKH, B O0BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TCXHUKHU U
TEXHOJIOTHM;

. aHAM3UPOBATh W OIICHUBATh IIOCJICACTBUS OBITOBOM M IPOW3BOICTBEHHOMN
JEATEIBPHOCTH YEJIOBEKa, CBA3aHHOW ¢ (HU3WYECKUMHU TIPOIECCaMU, C TTO3HIIHH
HKOJIOTUYECKOM 0e30macHOCTH, IpeICTaBICH U 0 paIMoHaIbHOM
NPHUPOJIONIONIB30BAHUN, a TAKXKE Pa3yMHOM HCIIOJIb30BAaHUU JOCTHOKCHHH HAyKd W
TEXHOJIOTUH TSI TaJTbHEHIIIETO Pa3BUTHS YEIOBEUECKOT0 00IIIEeCTBa;

. NPUMCHATh pas3iMdHble CHOCOOBI paboThl ¢ uHbOpMarmei (Qusndeckoro
CoJIepKaHMUs C HCIIOIB30BAHUEM COBPEMEHHBIX HH(MOPMAIMOHHBIX TEXHOJIOTHH, MPHU
TOM UCIIOJIB30BaTh COBPEMEHHBbIC HWH()OPMAIMOHHBIC TEXHOJIOTHUU JIJIs TIOWCKa,
nepepadOTKH W TPEIBbSABICHUS Y4YEeOHOWM W HAYYHO-TIONYJIApHOW uWHMOpMaIuH,
CTPYKTYPHPOBAaHUS W WMHTEPHpPETAllMM WH(OpMAIUU, TIOTYYECHHOW U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATh TOJydaeMyr0 HH(POPMAIIUIO M OIICHUBATH €&
JOCTOBEPHOCTh KAaK HAa OCHOBE HWMCIOIIMXCS 3HAHWW, TaK M Ha OCHOBE aHAJM3a
UCTOYHUKA MH(POPMALIUH;

. NPOSIBIIATh OPTaHU3AIMOHHBIE M TO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIHLHOTO
NpUOOpETeHNUsT HOBBIX 3HAHUW B TPOLIECCE BBIMOJIHEHUS MPOEKTHBIX W Y4eOHO-
UCCJIeI0BATENbCKUX padoT;

. pabotaTh B TpyHIe C HCIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, pPAIMOHAIBHO pAaCHpelNemsiTh JeSITeNbHOCTh B
HECTaHJAPTHBIX CHUTYallUsX, aJCKBATHO OICHUBATH BKJAJ KaXXIOTO W3 YYaCTHUKOB
IPYMIIBI B pEIICHUE paccMaTpruBaeMon MPOOJIEMBI;

. NpOSIBIIATh MOTHBALIUIO K Oyaymeid NpopecCHOHAIBHON AESTENbHOCTH TIO
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODHIIAL.

K xonmy oOyuenus B 11 knacce mpenMeTHbIE pe3yiabTaThl Ha YrIyOJIEHHOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIHUXCS YMEHUN:

. MIOHUMATh POJIb (DU3UKH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMAIbHONW M
ATUYECKOUN cepax AESITEIBPHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHOMU
Hay4YHOW KapTHUHE MHUPaA, POJIb ACTPOHOMHUU B MPAKTUYECKOU JNEATEIbHOCTU YeJIOBEKa U
JanbHEeneM HAaY4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE OmnucaTeIbHOM,
CUCTEMATU3UPYIONICH, OOBSICHUTENFHON M TPOTHOCTUYECKOW (PYHKIMH (PU3HUECKOU
TEOPUH — DIIEKTPOJUHAMHUKH, CIEIHAIbHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOWU
bu3uku, posib (GU3NYECKOH TEOpUU B (POPMHUPOBAHMU MPEACTABICHUNA O (PU3MUECKOit
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KapTUHE MUpa, MecTO (U3nyuecKkoil KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPOE;

. pa3nuyarh YCIOBHS NPUMEHHUMOCTH Mojened (U3MUECKUX Tel U IPOLECCOB
(sBNEHMIT): ONHOPOJHOE  DIIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  IOJIS,
rapMOHUYECKUE KoJeOaHUsl, MaTeMaTUYECKUd MASTHUK, WIACANbHBIA MPYKUHHBIN
MasiTHUK, TAPMOHUYECKHUE BOJHBI, UACATbHBIN KOJIeOATEIbHBIN KOHTYp, TOHKAas JIMH3A,
MOJIENEN aTOMa, aTOMHOTO SI/Ipa ¥ KBAHTOBOM MOJIENINA CBETA;

. pasznuuath yciaoBuUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMAaTh BCEOOIIUNA XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U OrPaHUYCHHOCTh
UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

. aQHAJU3UPOBATh M OOBSACHATH DIICKTPOMArHUTHBIE TMPOLECCHl W SBIICHHS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI AJIEKTPOJIUHAMUKU U CHEUUAIBHON TEOpUH
OTHOCUTEIBHOCTU (3aKOH COXPAaHEHMs 3JIEKTPUYECKOro 3apsjaa, cuia Ammepa, cuia
JlopeHuia, 3aKOH JJICKTPOMArHUTHOW WHAYKIMU, TmpaBwio Jlenua, cBsazp JJIC
CaMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUYECKOM LIEMH CO CKOPOCTHEO N3MEHEHHUS CUJIbI TOKA,
MOCTYJIATHI CIICIIMAIBHOM TEOPUU OTHOCUTEILHOCTH DUHINITEHHA);

. aQHAJTM3UPOBATh M OOBACHATH KBAHTOBBIC TMPOIECCHI W SIBJICHUS, HCIOJIb3YS
MOJIOXKEHHUS KBaHTOBOU (pu3uku (ypaBHeHUe DuHIITEHHA 11 Pororddekra, nepBoiii U
BTOpOM mocTyiaThl bopa, IpUHIUIT COOTHOIIEHUS HeompeaenéHHocTei [ 'eitzenbepra,
3aKOHBI COXpPaHEHHUs 3apsS0BOTO U MACCOBOT'O YMCEN M DHEPTUU B SAEPHBIX pEaKLUsX,
3aKOH PaJIMOAKTUBHOIO pacnajaa);

. ONMKCHIBATh (PU3WYECKHE TPOIECChl U  SBJICHUS, MCIHOJIb3YysSd BEJIMYUHBI:
HAIpPSKEHHOCTh  DJIEKTPUYECKOIO TOJIA, MOTEHUUAN BJIEKTPOCTATUYECKOro IOJ,
Pa3HOCTh MOTEHUHAJIOB, SJIEKTPOJBIKYILAS CHUJIA, WHAYKIUS MarHUTHOTO TOJI,
MAarHUTHBIA TOTOK, cwia Awmnepa, HWHIAYKTUBHOCTb, OAJIEKTPOABMKYILAS CHJA
CAaMOMHJIYKILIMM, PHEPTryus MArHUTHOTO IOJisi MPOBOAHUKA C TOKOM, PEISTUBHUCTCKHIL
UMITYJIbC, TIOJTHASI DHEPTHsl, SHEPTUsS MOKOS CBOOOJHON YACTHUIIBI, IHEPTUS M UMITYIIbC
¢dboTOHA, MACCOBOE YMCIIO U 3aps]l A/Ipa, SHEPTHUS CBSI3U SJIPa;

. OOBSCHATh OCOOCHHOCTH MPOTEKAHUS (PU3MUECKUX SBICHUI: DJIEKTPOMArHUTHAs
WHIYKIUS,, CAMOUHYKITUS, pe30HAaHC, HHTepdEepeHIns BOJH, NU(pakius, Tucrnepcus,
MOJIHOE BHYTPEHHEE OTpakeHue, ¢potoanexrpudeckuit addext (pororddexr), anbda- u
OeTa-pacnagpl saep, raMMa-U3Iy4eHHUE sniep, GU3NUecKre MPUHIUIBI CIEKTPATHHOTO
aHanu3a v paboThI Jia3epa;

. ONpPEAEATh HANPAaBICHHE WHAYKIMW MAarHUTHOTO IOJISI MPOBOJAHUKA C TOKOM,
cuibl AMnepa u cuiiel Jlopenna;

. CTPOUTh H300paXKEHHE, CO3JaBacMO€ IIJIOCKMM 3€pKajoM, TOHKOM JIMH30U, |
PaCcCUHMTBIBATH €TI0 XapaKTEPUCTUKHY;

. MPUMEHATh OCHOBOITOJATAKOIINE ACTPOHOMHUYECKUE IMOHATHUS, TEOPUU U 3aKOHBI
JUIs aHaliu3a U OOBACHEHUS (PU3MYECKUX MPOIECCOB, MPOUCXOMASIINX B 3BE37aX, B
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3BE3HBIX CHCTEMaX, B MEXKTATaKTHUECKOM cpelie; TBUKEHUS HEOECHBIX Tell, BOJIOLUN
3BE31 U BeenenHou;

. NPOBOAUTh  HCCIEAOBAaHWE  3aBUCUMOCTEH  (PU3MYECKUX  BEIUYUH  C
WCTIIOJB30BAaHUEM TMPSIMBIX HW3MEPEHHH, TpPHU OSTOM KOHCTPYHPOBATh YCTaHOBKY,
¢uKcupoBaTh Pe3yabTaThl IMONYYEHHOW 3aBUCUMOCTH (DM3MUECKHX BEIMYUH B BHIE
rpauKkoB C y4€TOM aOCONIOTHBIX TOTPEITHOCTEH W3MEPEeHUH, NeJaTh BBIBOIBI IO
pe3yabTaTaM HCCIIeI0BaHUS;

. IPOBOJIUTH KOCBEHHBIE M3MEPEHHsS (PU3NYECKUX BEITUYHMH, IPU STOM BHIOMpATh
ONTUMANBHBI METOJ H3MEpPEHHUs, OILIEHWBaTh aOCONIOTHBIE ¥ OTHOCHUTEIHHBIC
MOTPEITHOCTH MPSMBIX U KOCBEHHBIX H3MEPECHHUI;

. NPOBOJIUTH OMBITBI TIO TMPOBEPKE MPEIOKEHHON TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTABHYIO YCTAHOBKY, aHATM3UPOBAThH MOTyUYECHHBIC
pe3yabTaThl U IeTIaTh BBIBOJ O CTaTyCe MPEAJIOKEHHON TUTIOTE3HI;

. OIKCHIBATh METOJIBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;

. coOnroiaTh TpaBwiia 0€30MacHOro Tpylda TpU MPOBEACHUHM WCCIEIOBaHUN B
pamMKax Y4eOHOTO OKCIEpPHMEHTa, NPAaKTHKyMa H Y4eOHO-UCCIIEJIOBATEIBCKON U
NPOCKTHOW NIEATEIHHOCTH C WCIOJB30BAaHHEM HM3MEPHUTEIBHBIX YCTPOHCTB W
1abopaToOpHOro 00OPYAOBAHMUS;

. pemats pacy€THBIE 3a7auyd C SBHO 33/JaHHOM M HESBHO 3aJlaHHOW (PU3MUECKOH
MOJIENbIO: HAa OCHOBAHMM AaHaJM3a YCJIOBUS BbIOMpaTh (PU3NYECKUE MOJEIH,
OTBEYAlOIINe TPEOOBAHUAM 3aJaul, IPUMEHATh (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
HOCTyJaThl (U3NYECKUX TEOpUM TMpPU MCIOJIB30BAHUM MaTeMAaTUYECKUX METOJI0B
pelieHuss 3ajad, MPOBOAUTh pacdy€Tbl HAa OCHOBAHMU MMEIOILMXCS JAHHBIX,
aHAJIM3UPOBATh pE3yNbTaThl M KOPPEKTHPOBaTh METOABl pEIIEHUus ¢ Y4ETOM
HOJyYEHHBIX PE3YJIbTATOB;

. peliaTh KayecTBEHHbIC 3a/layd, TpeOyrollue NMPUMEHEHHUsS 3HAHUM U3 pa3HbIX
pa3fenoB Kypca (U3MKHM, a TakXe HWHTerpalMd 3HAaHUN U3 JAPYrux HpPeaIMETOB
€CTECTBEHHO-Hay4YHOI'O LIMKJA: BBICTPAWBATh JIOTUYECKYIO IIEMOYKY pPACCYXIEHUH C
OTIOPOIl Ha U3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

. UCIOJIb30BaTh TEOPETHUUECKUE 3HAHUS ISl OOBSACHEHUS OCHOBHBIX MPUHLUIIOB
paboTBl M3MEPUTEIbHBIX MPUOOPOB, TEXHUUECKUX YCTPOHCTB M TEXHOJOTMYECKUX
MPOLIECCOB;

. NPUBOANTH MPHUMEPHl BKJIaJa POCCHUMCKHX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHU;

. AHANM3UPOBATh W OIICHUBATH TIOCJIEACTBUS OBITOBOW M TPOM3BOJCTBEHHOM
JESTENHPHOCTH YENIOBEKa, CBA3AHHOW ¢ (DU3UYECKUMHU TIPOIECCaMU, C TO3HIIHH
3KOJIOTUYECKOHN 0€30MacHOCTH, MIPECTABIEHUN 0 palMOHATBHOM
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MPUPOAOIIONB30BAHUN, A TAaKXE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHUN HAayKH U
TEXHOJIOTUH JJIs1 JadbHEHIIEro pa3BUTHS YEI0OBEYECKOro O0IEeCTBRa;

. MPUMEHATh pa3InyHble CcHocoObl paboTel ¢ HH(OpManuend QPU3NYECKOro
COJIEpKaHMsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJOTUH, MpHU
TOM UCHOJIb30BaTh COBPEMEHHbIE HWH()POPMALMOHHBIE TEXHOJOTMU [UJIsl TOHUCKa,
nepepabOTKM M TPeabsABICHUA Y4yeOHOM W HAyYHO-TIONMYJSIPHOM HMH(pOpMalLUH,
CTPYKTYPUPOBAaHUS W MHTEpPHpETalM HH(pOpManuu, TMOIYYEHHOM U3 Pa3IUYHbIX
MCTOYHUKOB, KPUTUUECKU aHAIM3UPOBATH MOJy4aeMyl0 MH(POpPMALIMIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHWMM, TaKk M HAa OCHOBE aHalu3a
UCTOYHUKA MH(POPMALIUH;

. OpPOSIBIIATh OPraHU3AIMOHHBIE M T03HABATEIbHBIE YMEHHUS CaMOCTOSTEIbHOTO
NpUOOpETeHHsT HOBBIX 3HAHUM B TNPOLIECCE BBIMOJIHEHUS MPOEKTHBIX M y4eOHO-
UCCIIeI0BATENbCKUX padoT;

. pabotaTh B TpyHIe C HCIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBATh pabOTy TPYIIbI, pPAIMOHAIBHO pacHpeaeNiaTh JACSTeNbHOCTh B
HECTaHJAPTHBIX CUTYyalUsX, aJEKBATHO OIEHUBATH BKJAJ KaXIOrO0 M3 YYaCTHUKOB
IPYMIIBI B pElIEHUE paccMaTpUBaeMOoi IPOOIeMbl;

. OpOSIBIIATH MOTHBALIUIO K Oyaymied MNpopecCHOHAIbHON AESTENbHOCTH TIO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

CucreMa olleHKH JOCTHKEHUS NpeAMETHBIX PE3yJabTaTOB

dopma Kpurepnii banel
YcTHBIN OTBET Bepnoe nonnmanue pusndeckoit CylmHOCTH paccCMaTPUBAEMBbIX 1
(pacckas mo SIBJICHUM M 3aKOHOMEPHOCTEN, 3aKOHOB M TEOPHIl
naparpadgy qubo | ToyHoe omnpenescHUE U UCTOJKOBAHNE OCHOBHBIX IMMOHATHM, 1
OTBET Ha BOIIPOC, | 3aKOHOB, TEOPUH
3aJaHHbIN [IpaBunbHOE onpeaeneHre PUINIECKUX BEIUMYUH, UX €IUHUIL 1
yuureJsem, U3MEpEHUs], pacueTHBIX (GopMyI U c1ocoO0B U3MEPEHUS
KOTOPbIi Hanwuuwne norndecku mpaBUiIbHO BRICTPOEHHOTO IJIaHA OTBETA. 1
noapasymMeBacTt ConpoBOK/IEHHE paccKa3a NPUMEPAMH.

JIOru4€CKo¢ [IpuMeHeHue 3HaHUI B HOBOI CUTYyalluu IIPU BBINIOJIHEHUU 1
MOBECTBOBAHME | [[paKTUYECKUX 3a1aHUN Y CTAHOBJICHUE CBS3U MEXKIY U3Y4aeMbIM
TEOPETUIECKOr0 | i paHee M3YUYEHHBIM MaTepPUAIIOM MO Kypcy (PU3UKH, a TaKKe C

MaTepHaJia) MaTepUaJIOM, YCBOCHHBIM IIPU U3YYEHHUU JPYTUX IPEIMETOB

Ycemmuuwrii omeem npu onucaHuu OCHOBHbIX ¢U3UIIECKUX 3HAHUIL.
3]Z€M€H7’I’lbl, gvloeseHHble Kypcueom, cuumaromcs obs3amMenbHbIMU pesyibmamamu 06y’{€H1/l}Z, m.e.
ano me MUHUMAJIbHble mpe606aHuﬂ K omeemy ydauecocs 6e3 6bINOJIHeHUSA KOmopblX HE603MOINHCHO
evlicmaejienue ydoeﬂemgopumeﬂbHoﬁ OUEHKU (He MeHee mpex).

duszuveckoe Ilpuznaxu senenus, no KOMOPbIM OHO OOHAPYIHCUBAEMCA (UNU 1
sIBJICHUE onpedenenue)
VYcaoBus Ipu KOTOPBIX MPOTEKAET SIBJICHUE. 1

40




CBs13b JAHHOTO SIBJIEHUSI C IPYTHMHU. 1

[

Obvsichenue s61eHuUsi Ha OCHO8e Hay’lHOIZ meopuu.

Ipumepul ucnonb308anus A61eHUS HA NPAKMUKe (WU NPOABGTIEHUs 1
6 npupooe)

duznveckuii L]env onvima, kmo énepguvle(y OnvIMOG 3a KOMOPLIMU Ce0YIOM 1
ONBIT. OMKPLIMUSL Mex UIU UHBbIX 3aKOHO8 U 3AKOHOMEPHOCMEll) nposen
9Mom onvlm

Cxema onvima (npubopol u mamepuanvt, He0OXo0uMbvle Ois 1
0aHHO20 ONvIMa)

YCHOBI/IS, ITPpU KOTOPBIX OCYIICCTBJIACTCA OIIBIT.

Xo/J1 onbITA.

Pezynomam onvima (e2o unmepnpemayust). Bvieoowi uz onvima.

dusnyeckas Hazeanue senuyunnl u ee YCI106HO€E obos3nauerue. OHpCI[CJ'ICHI/Ie.

BeJIMYMHA. XapakTepuzyeMblil 00bEKT (sSBJIEHHE, CBONCTBO, IPOLECC)

Dopmyna, céa3618ar0WAsI OAHHYIO 8ETUYUHBL C OPY2UMU.

Eounuyer usmepenus

CriocoObl U3MepeHNs BEJTHUUNHBI.

G

DusnyecKui CrnoBecHast popMynupoBKa 3akoHa. Kem ObLT OTKPBIT TaHHBII
3aKOH. 3aKOH.

Mamemamuueckas 3anuce 3aKoHa (ecxzu makKas uMeemc;z)

Onvimoul, noomeepoicoarowue cnpasedIu8oCmy 3aKOHd.

Hpumepbz NPUMEHEHUA 3AKOHA HA NPAKMUKe.

S i

VYcnoBus npuMeHUMOCTH 3akoHa([ paHHIIBI TPUMEHUMOCTH).
CrnencTBus U3 3aKOHA.

dusnyeckas Ocnosnvle NOHAMUA, NOJOIHCEHUA, 3AKOHbL, NPUHYUNbL 6 MEOPUU.

Teopusl. OmnbITHOE 000CHOBAHKE TEOPUH (€CIIH €CTh)

Ocnosnvle ciedcmeus meopuu.

[IpakTHueckasi HaPaBJICHHOCTh TEOPHH.

['panu1pl MPUMEHUMOCTH TEOPUH.

IMpudop, Hasnauenue ycmpoticmsa.

MeXaHHU3M, Cxema ycTpoiicTBa.

MAaIlUHA. Ipunyun deticmsus ycmpoiicmaa.

Hpaeuxza NnoJib3068AHUAL.

Ilpumenenue ycmpoiicmea.

RRRRRrR R R R R~

dusuveckne Buvibop npubopa, Heobxooumozo 01 0aHHO20 UsMepeHus. u
U3MepeHusl. NpasuIbHoe BKIIOYEHUE €20 8 YCINAHOBK).

-

Onpeodenenue yenvl Oelenus U npedena usmepeHus npuoopa.

-

Onpeodensamov abCONIOMHYI0 NOZPEUHOCMb U3MepeHUs npudopa.

Cusamue nokxasanus npu60pa U 3anucob Ux ¢ yvemom 1
abconomHou nocpeurnocmu UsmepeHusl.

Onpez[eneHI/Ie OTHOCHUTEJIBHOM MOTrpCITHOCTHU I/I3MepeHHI>'I. 1

Kpumepuu ouenusanus KoHmpoabHyIX U caMOCHOAMeNbHbIX (NUCLMEHHDIX) PAOOM peuieHUs
dusuueckux 3adau. Makcumanvuviii 6a11 pabomel NOAYUAEMCA MEMOOOM CILOACEHUS O6ANN08 NO
Kad#coou KOHKpemHou 3a0aue (Kaxcoas 3a0aua umeem ce0u Makcumanvhuli 6ann). Oyenka pabomol
NPOU3BOOUMCSL CONACHO CUCMEMe OYEeHUBAHUL, NPe0YCMOMPEHHOU 8 KOHKPEMHOM Y4eOHOM

3a6e0eHUlU.
duznveckas 3anucaHo yCJIOBHE 3aJ]aul B KPaTKOM BHJIE.
pacueTHasi 3aJaya. Equauie n3MepeHus nepeBeieHbl B MHTepHAMOHANbHYI0 cuctemy.(CH)
[Ipencrasien (B coydae HEOOXOAWMOCTH) HE COJNEpKaIUil ‘ 3a kaxenii — 1
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B cnyuae pewenus
3a0avu bes
NPOMENHCYMOUHBIX
BbIYUCTCHULL
Hawucasemcs
MAKCUMATIbHBIL OaT
3a nocieonue 08a
Kpumepusi, eciu He

OMMOOK CXEMaTHYECKUH pPHCYHOK, CXeMa WM Tpaduk, Oa.

OTpaXKaIOIIMI YCIOBUS 3a/1a4H.

3anucanbl (GOPMYIIbI, BhIpaXArOMIHEe (PU3NYCCKUE 3aKOHBI,
IPUMEHEHHE KOTOPBIX HEOOXOAMMO JUIS PELICHUS 3aJaud
BBIOPAHHBIM CIIOCOOOM

3a kaxayo — 1
Oa.

3a kaxmgoe — 1
OaJuI.

[IpoBenenst HE0O0X0TMMbIe MaTE€MaTUYECKHE
IpeoOpa3oBaHus U PACUYETHI, NPUBOSIINE K MPaBUIBHOMY
YUCIIOBOMY OTBETY, U IIPEACTABIIEH OTBET.

0onyujeHo
Qusuyeckux u
8LIYUCTUMENTLHBIX
OUWUOOK.
KonTpoabHasn KoHTpons npenmnosaraeT BEISIBJICHNE YPOBHS OCBOCHHUSI Y4E€OHOTO
pa6ora Matepuaa Mpyu U3y4eHUH KaK OTICIbHBIX TeM\ pa3/iesioB, Tak U BCEro Kypca B
IIpoBepounas LIEJIOM.
padora Texymuii KOHTPOJIb YCBOSHHSI MaTepraa OCYIECTBIISETCS ITyTEM
CamocrosiTeIbHas | YCTHOTO\TMCbMEHHOTO ompoca. [lepruoquuecku 3HaHUS U YMEHUS 110
pa6ora MIPOUICHHBIM TEMaM IPOBEPSFOTCS MMCbMEHHBIMH KOHTPOJIBHBIMH ,T€CTOBBIMH,
MPOBEPOYHBIMH, CAMOCTOSITEILHBIMU pab0OTaMHu.
[Ipu 3TOM BCsl BepHO BhINOJIHEHHAs padota 6epetcs 3a 100%., Toraa
OTMETKa 32 paboTy YUEeHUKA BBICTABIISIETCSI B COOTBETCTBHUH C TAOJIHUIICH:
[IporeHT 65 % u Ooiee 49-64 % 33-48 % 0-32 %
BBITIOJTHEHUS
3a/laHus
OtmeTka 5) 4 3 2
OTJINYHO XOpOILIO YIOBJIET HEYJIOBJIET
BOPUTEIHHO | BOPUTEIHHO
JlaGopatopunas | CoOnroneHue TpeOGOBaHUI MPaBUII TEXHUKH O€30MaCHOCTH. 1
paodora. CamMmocTosATENnpHOE U pallMOHATBbHOE MOHTUPOBAHUE
HEO0OXO0AMMOTO 000PYTOBAHUS.
Omnpenenenue HeHbI JEIEHU, IPeesia U3MEPEHHS U aOCOIIOTHOM 1
MOTPEIIHOCTH U3MEPUTENIBHOTO Nprudopa.
AKKypaTHO BBITIOJIHEHHAs 3aPHCOBKA YCTAHOBKHU/CXEMBI B 1
TETpaJu.
Hanuuue BepHO 3apUKCHpPOBAHHBIX PE3yJIbTATOB OIBITA B BUJIE 1
3anucu\tabmuisi\rpaduka.
[Tonyuenue BbIBO/IA U3 OMBITA C YYETOM MOCTABJICHHOM 1€ C 1
OTOpoi Ha PU3NYECKYIO CYIIHOCTh paCCMaTPUBAEMBIX SIBIICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIl.

TecToBasi padora

IIpu TecTupoBaHuM BCE BepHbIe OTBeTHI Oepytcs 3a 100%,
TOTJ]Ja OTMETKA BBICTABIISICTCSI B COOTBETCTBUH C TAOJIMIICH:

[Ipouent OtMmeTKa

BBINOJIHEHUS 3a/1aHUS
81% u 6onee OTIIUYHO
60-80% XOpOUIO
45-59% YZIIOBJIETBOPUTEIBHO
0-44% HEYJOBJIETBOPUTEIBHO
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Du3nyecKui Onenka 3a 4TO BBICTABIISIECTCS
AMKTAHT «OTANIHO» 85-100% BBITIOTHEHHOE 3aJaHNE
«X0poIHIOo» 60-84% BBINOTHEHHOE 3a]aHNE
«Y IOBIIETBOPUTEIILHO 50-59%BrINIONHEHHOE 3a/1aHUE
«HeynoBneTBOpUTEIBHOY Memnee 50% BBIIOTHEHHOE 33aHNE
3auer OOM PaGora ydennka cuutaercs 3auTeHHOH, ecu BiosiHeHO 80 % u Gonee Beeit
paboTEI.

WNnaue — paboTta He 3a4yTeHa.

I'pyObiMu cunTaroTcs cieayomue OMMuOKu:

e HE3HaHHE ONPEAETICHUs OCHOBHBIX IOHATHUH, 3aKOHOB, IPAaBUJI, OCHOBHBIX IOJIOXKEHUI TEOpUH,
He3HaHue (GopMyI1, OOLIENPUHATHIX CUMBOJIOB 0003HaYeHUH (PU3NYECKUX BEITMYUH, EUHUL UX
U3MEPEHUs;

e HE3HaHHE HAaMMEHOBAHWH e€AMHUL] U3MEPEHHUs,

e HEyMEHHE BBIIEIUTH B OTBETE IJIaBHOE,

e HEyMEHHe NIPUMEHATh 3HaHUA I PELIeHUs 3aa4 U 00bsICHEHUS GU3NUECKUX SBICHUH,

e HEyMEHHeE JieNIaTh BbIBO/IbI U 000011 HuS,

e HEYMEHHE YUTATh U CTPOUTH IPahUKU U NPUHLIUIHAIBHBIE CXEMBI,

e HEyMEHHeE MTOArOTOBUTH YCTAHOBKY WJIU JIAOOPATOPHOE 000PYA0BAaHHE, IPOBECTH OIIBIT,
HE00XO0/AMMBbIE PACUEThl UM UCHOJIb30BATh MOTYUYEHHbIE JaHHBIE /IS BHIBOJIOB,

e HEyMEHHE I10JIb30BaThCsl yIEOHUKOM M CIIPABOYHUKOM 110 (PU3MKE U TEXHUKE,

e HapylleHHe TeXHUKU OE30MaCHOCTH IIPH BBINOJIHEHUH (HPU3NYECKOTO SKCIIEPUMEHTA,

e HeOpeXHOE OTHOIIEHHE K JJAOOpaTOPHOMY 00OPYIOBAHUIO U U3MEPHUTEIBHBIM ITpHOOpaM.

K Herpy0ObiM ommdkam ciaeayeTr OTHeCTH:
e HETOYHOCTH (OPMYIUPOBOK, ONPEAETCHU, MOHSATHI, 3aKOHOB, TEOPHii, BEI3BaHHAs

HEIOJHOTOM OXBaTa OCHOBHBIX IMPU3HAKOB OIIPEACIACMOTO MMOHATHA UIIN 3aMEHOI OJTHOTO-
ABYX U3 3THUX NPU3HAKOB BTOPOCTCIICHHBIMU,
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OLIMOKU MIPU CHATHUU TIOKA3aHUH C N3MEPHUTEIbHBIX IPUOOPOB, HE CBSI3aHHBIE C OIpEIeIEHUEM
LEHBI JACJICHUS MKaJbI ( HAPUMED, 3aBUCSINNE OT PACIIOI0KECHUS U3MEPUTEIBHBIX TPUOOPOB,
ONTHYECKHUE U Ip.),

OLIMOKH, BBI3BAHHbBIE HECOOIOACHNUEM YCIOBUI MPOBEICHUS OTIBITA, YCIOBUI pabOTHI
M3MEPUTENBHOTO Mprbopa ( HeypaBHOBEIIEHHBI BECHI, HE TOYHO OTPEeIeHa TOYKa OTCUETa),
OIIMOKH B YCIIOBHBIX 0003HAYCHUAX HA MPUHIMITAAIBHBIX CXeMaxX, HETOYHOCTh rpaduka u 1p.,
HEpaUMOHAIbHBIA METO/| PELICHUS 3a1a41 UJIU HEOCTATOYHO ITPOyMAHHBIN INIAH YCTHOTO
oTBeTa ( HapyLIEHHUE JIOTUKH, [T0IMEHA OT/IEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMU),
HEepalMOHAIbHbIE METObI PA0OTHI CO CIIPABOYHOM U APYrOW JTUTEPATypOil, HEyMEHUE pelaTh
3a7a4M B 0OIEM BHIIE.

Henouyérnl

HepaunoHnanbHble 3a1IMCH TPU BBIUKCICHUSIX, HEpallMOHAIbHbIE TPUEMBI B BHIYMCIICHUH,
peoOpa30BaHUU U PELICHUH 3a]1a4.

Apudmernueckue omnOKN B BEIUNCICHUSIX, €CITU 3TU OMIHUOKU Tpy0O HE MCKaKatoT
peaIbHOCTh MOJYYEHHOI'O pe3ysbTaTa.

OTtnenpHBIE MOTPEIIHOCTH B (POPMYIIMPOBKE BOTIPOCA UM OTBETA.

HebpexHoe BbINOMHEHHNE 3aNMCel, YepTeKel, cxeM, TpaduKoB.

Opdorpaduyeckre 1 MyHKTYaIlMOHHBIE OITHOKH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoandecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznen 1. HAYUHBIN METO/ TIO3HAHMUS ITPUPO/IbI
https://lesson.academy-
content.myschool.edu.ru/lesson/79d7ab78-
11 HayuHsblil MeTO1 MO3HAHUS TPUPO B 6 1e77-4faf-9158-
68a140cled867?backUrl=%2F03%2F10
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
https://lesson.academy-
content.myschool.edu.ru/lesson/6eb94441-
2.1 Kunemaruka 10 1 cda8-4f7c-988b-
08577ablbb06?backUrl=%2F03%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f6508c25-
2.2 JluHamuka 10 0043-4e51-8eed-
371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-
. content.myschool.edu.ru/lesson/23fac82c-
2.3 Craruka TBEpAOTO Tena 5 1

3c19-4a2e-8ca2-
78870ddc4f8d?backUrl=%2F03%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/79d7ab78-1e77-4faf-9158-68a140c1ed86?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6eb9444f-cda8-4f7c-988b-08577ab1bb06?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6508c25-0043-4e51-8eed-371cab4d8f13?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/23fac82c-3c19-4a2e-8ca2-78870ddc4f8d?backUrl=%2F03%2F10

24

3aKOHEBI COXpPaHCHUA B MCXAHUKC

10

https://lesson.academy-

content.myschool.edu.ru/lesson/ef2a4836-

b49d-476a-9b8d-

29c3d4cef324?backUrl=%2F03%2F10

Hroro no pazneny

35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMHUKA

OCHOBBI MOJIEKYJIIPHOKMHETHYECKON

https://lesson.academy-

content.myschool.edu.ru/lesson/f543b715-

3.1 15
TEOpHUHU 1420-413c-8daf-
bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/ec7675d9-
3.2 Tepmonunamuka. TenaoBbsle MalTHHBI 20
6af4-4eeb-bbfe-
51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 14 content.myschool.edu.ru/lesson/3b70bb25-
' ®dazoBbIe IEPEXO/IbI €b13-4895-8dd8-
laece4fb3b76?backUrl=%2F03%2F10
Hroro mo pazgeny 49
Paznen 4. 9JIEKTPOIAUHAMMUKA
https://lesson.academy-
content.myschool.edu.ru/lesson/e7f8c786-
4.1 DIEKTPUYECKOE T0JIE 24
2334-4998-8bc0-
82c84a3115867backUrl=%2F03%2F10
https://lesson.academy-
4.2 IIoCTOSIHHBIN 2NEKTPUYECKUI TOK 24 = Y

content.myschool.edu.ru/lesson/556cb0a3-
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https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ef2a4836-b49d-476a-9b8d-29c3d4cef324?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f543b715-1420-413c-8daf-bb70cb26299a?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/ec7675d9-6af4-4ee6-bbfe-51a0a1d0ff87?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b70bb25-eb13-4895-8dd8-1aece4fb3b76?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e7f8c786-2334-4998-8bc0-82c84a311586?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10

ff9d-4f3a-a0e4-
2e33776294067?backUrl=%2F03%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/556cb0a3-
4.3 Toxu B pa3nu4HbIX cpenax 6 ff9d-4f3a-ale4-
2e33776294067?backUrl=%2F03%2F10
Hroro no pazgeny 54
Paznen 5. DUBUUYECKHUU ITIPAKTUKYM
https://lesson.academy-
tent. hool.edu.ru/I 556cb0a3-
5.1 Ouznyeckuii NpakTUKyM 16 16 COrRr T e s s
ff9d-4f3a-a0e4-
2e33776294067?backUrl=%2F03%2F10
Hroro mo pazgeny 16
PezepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 170 16
[TPOI'PAMME
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https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/556cb0a3-ff9d-4f3a-a0e4-2e3377629406?backUrl=%2F03%2F10

11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L1 (POBbIE)
Kourpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pazaen 1. QJIEKTPOJIMHAMMUKA
https://lesson.academy-
content.myschool.edu.ru/lesson/ec908c2f-
11 MaruauTHOE TI0J1€ 14 7c98-4e5c-8a78-
00776a0ae99a?backUrl=%2F03%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/43eb8d8b-
12 DneKTpoMarHuTHasT WHYKITUS 13 1 €435-4dd5-8b52-
1c3a9ef8defl?backUrl=%2F03%2F11
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHBI
https://lesson.academy-
content.myschool.edu.ru/lesson/ed0b9ecc-
2.1 MexaHn4ueckre KojaeOaHus 10 eb45-479d-be06-
687b2bb9a4f1?backUrl=%2F03%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/e84cfe7c-
2.2 DNeKTpOMarHUTHbIE KOJIeOaHUsS 15 4fa9-458d-9a15-

6515bae2b024?backUrl=%2F03%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ec908c2f-7c98-4e5c-8a78-00776a0ae99a?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/43eb8d8b-e435-4dd5-8b52-1c3a9ef8def1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/ed0b9ecc-eb45-479d-be06-687b2bb9a4f1?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e84cfe7c-4fa9-458d-9a15-6515bae2b024?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e84cfe7c-4fa9-458d-9a15-6515bae2b024?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e84cfe7c-4fa9-458d-9a15-6515bae2b024?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e84cfe7c-4fa9-458d-9a15-6515bae2b024?backUrl=%2F03%2F11

MexaHudecKue u OJICKTPOMArHMTHBIC

https://lesson.academy-

content.myschool.edu.ru/lesson/d9c24dda-

2.3 o 10 4db0-4680-a468-
BOJIHBI

54ad904d3597?backUrl=%2F03%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/95fd967e-

2.4 Onruka 25 472b-4f9e-9055-
334612028317?backUrl=%2F03%2F11

Hroro mo pazueny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

https://lesson.academy-

content.myschool.edu.ru/lesson/42e25f5d-

3.1 OcHoBsl CTO 5 3e4b-4090-80b3-
2cca2fae90aa?backUrl=%2F03%2F11
Hroro mo pazgeny 5
Pasznen 4. KBAHTOBAS ®PU3UKA
https://lesson.academy-
content.myschool.edu.ru/lesson/f3823c52-
4.1 KopnyckynsipHO-BOTHOBOM Ayanu3m 15 d4d5-4445-82ea-
67241847dcc3?backUrl=%2F03%2F11
https://lesson.academy-
4.2 dusuka atoma 5 content.myschool.edu.ru/lesson/e1799a2f-

ac92-44e7-a484-
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https://lesson.academy-content.myschool.edu.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d9c24dda-4db0-4680-a468-54ad904d3597?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/95fd967e-472b-4f9e-9055-334612028317?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/95fd967e-472b-4f9e-9055-334612028317?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/95fd967e-472b-4f9e-9055-334612028317?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/95fd967e-472b-4f9e-9055-334612028317?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/42e25f5d-3e4b-4090-80b3-2cca2fae90aa?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f3823c52-d4d5-4445-82ea-67241847dcc3?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11

2abcafad7281?backUrl=%2F03%2F11

43 ®du3uKa aTOMHOTO A/1pa U

QJICMCHTAPHBIX YaCTHUL]

https://lesson.academy-

content.myschool.edu.ru/lesson/4f179f30-
c88e-4392-b561-
d71a0638d388?backUrl=%2F03%2F11

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

DneMEeHTHI aCTPOHOMUU U R
5.1 P 12 collection.edu.ru/catalog/rubr/d89273c5-
acTpoU3UKI
647a-dea2-e711-1abcc7c787dc/
Hroro mo pazgeny 12
Pa3zaen 6. PU3NYECKUM MPAKTUKYM
6.1 du3nIecKuil TPaKTUKYM 16 16
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucreMaruzanys 1 00o01eHe
MIPEIMETHOTO COACPKAHUS U ONbITa
7.1 NESATEBHOCTH, MPUOOPETEHHOTO TIPH 15
u3ydeHuu kypea ¢pusuku 10 — 11
KJIaCCOB
Utoro no pazneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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https://lesson.academy-content.myschool.edu.ru/lesson/e1799a2f-ac92-44e7-a484-2abcafa47281?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4f179f30-c88e-4392-b561-d71a0638d388?backUrl=%2F03%2F11
http://school-collection.edu.ru/catalog/rubr/d89273c5-647a-dea2-e711-1abcc7c787dc/
http://school-collection.edu.ru/catalog/rubr/d89273c5-647a-dea2-e711-1abcc7c787dc/
http://school-collection.edu.ru/catalog/rubr/d89273c5-647a-dea2-e711-1abcc7c787dc/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero KonTpoakaric | Ilpakradeckue u3yueHnusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 ®duznka — pyHIaMeHTaJIbHas HayKa O 1
pupoie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
rccaenoBaHusl GU3NYECKUX SBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 nmo3HaHus npupoapl. Habmonenne u 1
AKCIIEPUMEHT B (DU3HUKE
4 Crioco6n1 m3mMepeHust GU3NIEeCKUX BEIMYNH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MTOTPEIIHOCTH 1
U3MepeHul PU3NYeCKNX BETUUNH
MogenupoBanue B pusuke. Posb u mecto
5 ¢bu3uKH B GOPMUPOBAHUN COBPEMEHHOM 1
HAyYHOU KapTUHBI MUPA, B IPAKTUYECKON
JeSITeNIbHOCTH JII0JIeH
Mexannyeckoe nBuxkeHue. CrucreMa oTcueTa.
7 OTHOCHUTETHHOCTh MEXaHUYECKOTO 1
nsuxkenus. [Ipsimas u oOpaTHas 3agauu
MEXaHUKH
Pannyc-Bexktop MaTepuanbHON TOUKH, €T0
8 MPOEKLHUU Ha OCH KoopauHaT. TpaekTopus. 1

[Tepememenue. Cxkopocts. X npoekuuu Ha
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OCH KOOpAMHAT

PaBHOMEpPHOE IPAMOJIMHEWHOE IBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MIPSIMOJIMHENHOTO JABUKECHUS

10

CrnosxeHue nepeMelieHnii U CKOPOCTEH.
Pemenne 3anau

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHas
CKOpoCTh. Yckopenue. [Ipsamoimueitnoe
ABHUIKCHUC C TIOCTOSAHHBIM YCKOPCHUCM

12

I'padmueckoe onucanue NpSIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoe majieHne. Y CKoOpeHue
CBOOOHOTO ITaJI€HNS. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU3OHTY

15

KpuBonuneitHoe aBuxeHue. J[BrmxeHue mno
OKPYXXHOCTH. YTJIOBas ¥ JIMHEHHAs! CKOPOCTb.
[Tepuon u wactora. LleHTpOoCcTpeMuUTENBHOE U
MIOJIHOE YCKOPEHUE

16

KontponbHas padora o teme "Kunemaruka"

17

[Tepsriif 3akoH HptoToHna. UHepunanbHbIe
cucteMsl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ['anumnes.
Heunepuuanensie cucremMbl oTcuéTa

18

Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca
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Bzaumopeiictue Ten. Tperunii 3akoH

19 Hrrotona

20 [Ipunnun cynepno3unuu cui. Pemenne
3a/1ay Ha IpUMEHEeHue 3akoHOB HpioToHa
3aKOH BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U
MHEPTHOM Macchl

29 Cuna TsSKeCTH U yCKOpeHHe CBOOOHOTO
mageHus
JIBmkeHre HeOCSCHBIX Te U UX

23 UCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMMYECKasi CKOpOCTbh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUSL.

25 JIBIOKEHHE B KUJIKOCTHU U Ta3e C y4ETOM
CHUJIbI COTIPOTHUBJIEHUS CPEJIbI

26 Hasnenue. ['mapocrarnyeckoe JaBJICHUE.
Cuna Apxumena

97 AoGcomroTHO TBepaoe Teno. [loctynarenbHoe
Y BpaliaTeabHOE ABUKEHUE TBEPIOTO Tella

08 MOMEHT CHJIbI OTHOCUTEIBHO OCH BpaIlCHHUS.
IInedo cumbl
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp TskecTr Tena. Y cnoBus
paBHOBECHS TBEPAOTO Tena. Busl
paBHOBeECHs

30 Pemenue 3amau
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31

KonTtponsHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

32

Nmnynec MaTepuanbHOM TOYKH, CUCTEMBI
MaTepHalbHbIX TOYEK. LIeHTp Macc cuctemMbl
MaTepHalbHbIX TOYEK. Teopema 0 ABUKEHUH
LIEHTpa Macc

33

NMnynbc cvitbl M1 M13MEHEHUE UMITYJIbCa TENA.
3aKoH COXpaHEeHMsI UMITyJIbca. PeakTuBHOE
JBUKECHHE

34

MoOMEHT UMITyJIbca MaTEPUAIBHON TOYKH.
[IpencraBnenue 0 COXpaHEHMN MOMEHTA
UMITYJIbCa B [IEHTPATbHBIX MOJISIX

35

Pemenue 3agau

36

PaboTa cuibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemereHun. ['padpuueckoe npeacraBieHne
paboThI CHITBl. MOIITHOCTH CHITBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KUHETUYECKOW SHEPTUU
MaTepHUaTbHON TOUKH

38

[ToTeHuManbHbIE U HETIOTEHUUAIIBHBIE CUIIBI.
IToTenimaneHas sueprust. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTbI HCIIOTCHIUAJIBHBIX CHII C
W3MEHEHHEM MEXaHMYECKOM OHEPIUn
CHCTEMBI TeJ1. 3aKOH COXpaHCHHUA
MEXaHUYECKOH SHEPrun

40

anyme " HCYIIPYI'uC CTOJIKHOBCHHA.
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VYpaBHenue bepHyiuu s UieanbHOM
AKHUJKOCTH

KoHnTpomsHas paborta o Teme "3aKoHbI

4 COXPAaHEHHUS B MEXaHUKe"
Pa3BuTune npeacraBieHuii 0 npupoie

42 ter1oThl. OcHOoBHBIE TIoJI0KeHUsT MKT.
Hudodysus. BpoyHoBckoe ABMKeHNE
Ctpoenue ra3000pa3HbIX, KUJIKAX U TBEPABIX

43 Tell. XapakTep ABUKECHUS U B3aUMOICUCTBHUS
YaCTHI] BEIECTBA
Macca u pazMepsl MOJIEKYIT (AaTOMOB).

44 KonmuaectBo BemectBa. IlocTostHAAs
ABoraapo

45 Temneparypa. TemtoBoe paBHoBecue. [lIkana
Henscus

46 Pemenue 3amay

47 Wneanpuslii ra3. ['a3oBble 3aKOHBI

48 VYpaBuenue MenpeneeBa-Knanelpona.
Pemrenue 3agau

49 AOcouroTHas Temriepatypa. 3akoH JlamproHa

50 W3omporeccsl B uaeanbHOM rase ¢
MTOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA

51 I'padmyeckoe npeacraBiaeHne U30MPOLIECCOB:
M30TEpMa, U30X0pa, u306apa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3amau

54 CBs3b a0COIIOTHOM TeMmepaTypsl
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TEPMOJUHAMUYECKON CUCTEMBI CO CPEIHEN
KMHETUYECKOHN SHEPrueH NoCTynaTeaIbHOro
TEIIOBOTO JABUKEHUS €€ YaCTHL]

55

O06001IeHME U CUCTEMATU3aLMs 3HAHUM 110
Teme "OcuoBel MKT"

56

KonTpomasHas padora o Teme "OCHOBBI
MKT"

57

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHMX ycnoBui s T/l cucreMsl.
Bremnne 1 BHyTpeHHUE TapaMeTpBhI.
[Tapametps! T/] cuctemsl kKak cpenHue
3HA4YEHMs BEJIMYHH, ONIMCBHIBAIOIINX €€ HA
MHKPOCKOITMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIMHAMUKH.
CamomnpousBoJibHas penakcaus T /]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE.

YcnoBust IpUMEHUMOCTH 3TON MO

60

VYpaBuenue MenpeneeBa-Knanelipona u
BBIPA)KEHUE JIJIs1 BHYTPEHHEN SHEPTrUu

61

Bripaxkenue amst BHyTpeHHEN SHEPruu
OJIHOATOMHOTO HJICAIBHOTO Ta3a.
KBazucratuueckue u HECTaTUYECKUE
MIPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky npoiecca
Ha pV-nuarpamme

63

Tenﬂonepeﬂaqa Kak CIoco0 M3MEHEHUS
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BHyTpeHHel sueprun T]I cuctemsl 6e3
COBepILIEHUS pabOTHI

64 KoHBekI1s, TerIonpoBOAHOCTh, H3ITy4EeHUE
KommuectBo TemnoTel. TemmoéMKoOCTh Tea.

65 YaenvHas U MOJISIpHASI TETIIOEMKOCTH
BEIECTBA. Y IeNIbHAS TEIUIOTA CTOPAHUS
TOILIMBA

66 Pacuér konmuvecTBa TEIUIOTHI TIPH
TerIonepeade

67 [Tonsatue 06 annabaTHOM Tiporiecce. [lepBrrii
3aKOH TE€PMOMHAMHKHU
KonunuecTBo TemnoTel u paboTa Kak MepbI

68 W3MEeHeHUs BHyTpeHHel sHeprun T /1
CHCTEMBI
BTopoii 3aKOH TEpMOAMHAMUKY TSI

69 PaBHOBECHBIX M HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTrMocTh IPUPOTHBIX TPOIIECCOB
[TpuHIMIIBI AEWCTBHS TEIUIOBBIX MAIIIHH.

70
KIIJI

71 MakcumanbHoe 3Haderue KIT/I. [uxn Kapno

72 Pewenue 3amay
DKOJOTHYECKHUE aCIEKTHI UCIIOIb30BaHM

73 TEIUIOBBIX aBurareieil. TemioBoe
3arpsi3HEHUE OKPY)KAIOIICH Cpe/Ibl

74 Pemenue 3amau

75 O0o001IcHNE B CHCTEMATH3alIKs 3HAHUH 110

teme "Tepmonnnamuka. TennoBble MalIMHbL"
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76

KonTtponsHas pabota o Teme
"TepmoauHamuka. TeraoBbie MallIuHbI"

7

[TapooOpa3zoBanue v KOHICHCAIIHSL.
Hcnapenue n kunenue. Y nenpHas TEILIOTa
napoooOpa3zoBaHus

78

HacpllieHHbIe U HEHACHIIIEHHBIE MAPBI.
KauecTBeHHast 3aBUCHMOCTb IJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO Mapa oT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS B
KUAKOCTU

79

Braxxnocts Bo3myxa. AGCOMIOTHAS U
OTHOCHUTEIbHAS BIIAXKHOCTH

80

Pemrenue 3agau

81

Teépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAILJIOB

82

IInaBnenue u KpucTaJluin3anusl. y,I[CJ'H:Haﬂ
TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_[I/ISI

83

JHedbopmaruu TBEpAOTO Tena. PacTskenue u
cxartue. Casur. Monyns FOnra. Ilpenen

ynpyrux nedopmarmii

84

Temnosoe paciupeHuc )KHHKOCTCﬁ n
TBép,[[LIX TCII. AHFapMOHI/BM TCIIIIOBBIX
KoJIeOaHU I qacTul BEIICCTBA

85

IIpeobpazoBanue 3Hepruu B hazoBbIX
nepexo1ax
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86

YpaBHEHHE TEIIOBOTO OanmaHca

87

Pemenue 3amau

88

[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
siBJIeHUs. J[aBieHue 1oy MUCKpPUBJIEHHOM
MMOBEPXHOCTHIO KUJAKOCTH. Dopmyna
Jlammaca

89

O060061eHre u cucTeMaTu3alus 3HaHui 1o
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3o0BbIe Mepexoibl"

90

KonTtponbHas padoTa o Teme "ArperaTHsie
cocTosiHMA BeniecTBa. @azoBbie mepexo bl

91

DnexTpusaius Teqa U e€ MposBIICHUs.
DIeKTpuYecKuil 3apsa. /[Ba Buaa
ANEKTpUYECKUX 3apsaaoB. [IpoBoaHUKH,
TURJIEKTPUKHU U TTOTYIPOBOIHUKI

92

DJIeMEHTapHbIN ANEKTPUUECKUI 3apsa. 3aKOH
COXpPaHEHUS NEKTPUUYECKOTO 3apsaaa

93

B3aunmoperictBue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona

94

Pemrenue 3agau

95

BJ'IeKTpI/I‘-IeCKOG noie. Ero HeﬁCTBHe Ha
QJICKTPUYCCKHC 3apsAabl

96

Hanpsisk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOupbIii 3apsn. JInHUK HANPSHKEHHOCTH
NIeKTprudecKkoro noist. OIHOpoIHOE
JJIEKTPUYECKOE I10JIe

97

IloTeHuMaabHOCTH QJICKTPOCTATUYCCKOI'O
noJs. Pa3HOCTh NOTEHIINATIOB U HaIIPsSPKCHUC
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[TorenumanpHas 3HEPTHS 3apsiaa B

98 aNeKTpocTaTuyeckom mose. [lorennuan
AIEKTPOCTATUYECKOTO TTOJISI
CBs13b HANPSDKEHHOCTH TIOJIS U PA3HOCTH

99 MOTCHIIMAJIOB [Tl 3JICKTPOCTATHIECKOTO
TOJIS

100 [TpuHIMT CyIIepIO3UITUH STECKTPHUSCKUX
roseun

101 Pemenue 3amau

102 [Toste Toueunoro 3apsiaa. [losie paBHOMEPHO
3apsKEHHOU cepbl
[Toyte paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mrapa. [losre paBHOMEpHO 3apsHKEHHOM
0ECKOHEYHOM MI0CKOCTH

104 [TpoBOIHUKH B 3JIEKTPOCTATHUECKOM TOJIE.
YcnoBue paBHOBECHS 3apsi0B

105 JIMDIEKTPUKY | TTOJTYITPOBOJIHUKA B
AIIEKTPOCTATUYECKOM TI0JIC
Konpaencarop. D1eKTpoEMKOCTD

106 KOHJICHCATOPa. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOPa

107 [TapannensHOE COCTMHEHHE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COCUHEHHE
KOHJICHCAaTOPOB

109 OHeprus 3apsHKEHHOT0 KOHAEHCaTopa

110 Pemenue 3amau

111 JIBUKEeHUE 3apsyKEeHHOM YacTHIIbI B
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OHOPOJHOM JJICKTPUYCCKOM I10JIC

112 Pemenne 3amau

113 O00011IeHNEe B CHCTEMAaTH3aLMs 3HAHUI 110
Teme "DieKkTpuueckoe mnoie"

114 KoHuTpomapHas paboTa 1o Teme
"DnexTpuueckoe mojue"
Cuna toka. [locTosHHBIHN TOK. Y CI0BHS

115 CYILECTBOBAHUS NOCTOSHHOTO
AIEKTPUIECKOTO TOKA

116 Hcrounuku Toxa. Hanpsbxenue u 3/1C

117 3akon OMa JuIst y9acTKa IeTn.
DIEeKTpUYECKOE CONPOTUBIICHNE
3aBUCUMOCTB COIPOTHBIICHUS OTHOPOHOTO

118 MIPOBOJIHHUKA OT €T0 JJUHBI M TUIOIIA N
MTOTIEPEYHOTO CEUSHUS

119 VY enbHOE CONMPOTHUBIICHHE BEIIECTBA.
Pemrenue 3agau

120 [TocnenoBarenbHOE, TApATIICIBHOE,
CMEIIaHHOE COCIMHEHUE MTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
nernei. [IpaBuna Kupxroda

122 Pewtenue 3amay

123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoyns
—Jlenma

124 Pemenue 3amau

125 MOIIHOCTB JEKTPUUYECKOTO TOKa. TemmoBas

MOIIIHOCTb, BbIACITIACMAA Ha PE3UCTOPC
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126 Pemenwue 3amau 1

127 O/1C u BHyTpeHHEE CONIPOTUBIIEHNE 1
MCTOYHUKA TOKA

128 3akon OMa Jyist TOJTHOM (3aMKHYTOM ) 1
AIEKTPUYECKOM LIeH

129 Pemenne 3amau 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3aMbikanue 1

132 Konpnencarop B 1ienu NOCTOSTHHOTO TOKa 1

133 Pemienne 3amau 1

134 Pemenne 3amau no teme "IlocTosTHHBII 1
AIEKTPUYECKUN TOK"

135 Pemrenue 3agay mo teMme "IlocToOSSHHBIN 1
AIEKTPUYECKUN TOK"

136 Pemrenue 3agay mo teMme "IlocToSSHHBIN 1
AIEKTPUYECKUN TOK"

137 O060011eHre U cucTeMaTU3aLs 3HAHUI 11O 1
teme "[loCcTOSIHHBIN JIEeKTpUYECKUNA TOK"

138 Kontponbras padota o teme "IlocTossHHBIN 1
AIEKTPUYECKUN TOK"
DneKTpuyecKas IPOBOJUMOCTD PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUN TOK B METaJIax. 1
CBepXIpoBOIUMOCTb
DNEeKTpUUYECKUI TOK B pacTBOpax U

140 pacmuiaBax 3J€KTpoauToB. 3akoHbl Dapanes 1
JUISL SIIEKTPOIIH3a

141 OnexTpuuecKuil TOK B raszax. [lmazma 1
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142

DnexTpuuecKuil TOK B Bakyyme. BakyymHbie
npuOOpHI

143

DNEeKTPUYECKUN TOK B MOJIYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mMepenue cuiibl TOKa U HANPSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY HOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
nprdopoB" uinu "3HaKOMCTBO ¢ TUPPOBOIL
naboparopueii no gusuke. [Ipumepsl
n3MepeHus (U3NYECKUX BETUUUH MPU
ITOMOIIIM KOMIIBIOTEPHBIX JaTYMKOB"

146

®usnueckuil NpakTUKyM 1o teme "M3yuenune
HEPABHOMEPHOTO JBIKCHHUS C LENBIO
OIpeeICHUsI MTHOBEHHOH cKopocTu"

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHus mpu
MPSMOJTMHEHHOM PaBHOYCKOPEHHOM
JIBIDKSHUH 10 HAKJIOHHOM IIJIOCKOCTH' MITH
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IMPU PAaBHOYCKOPEHHOM JBUKEHUU"

148

Ou3nyecKuii MPakTUKyM MO TEME
"N3mepenue yCKOpeHusi CBOOOIHOTO
najgeHus" win "M3ydyeHue ABUKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

duznyeckuil NpakTukyMm 1o teme "M3ydyenne
JBUKEHHUS TeJla 110 OKPYKHOCTH €
IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" MIIN
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"HccnenoBanue 3aBUCUMOCTH IIEPUOAA
oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T
napameTpon”

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOJAEHCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa M0 HaKJIOHHOMN
miockoctu" nmm "IlpoBepka runoTessl o
HE3aBHCHMOCTHU BPEMEHU JABWKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 33/1aHHOE
paccTosiHUE OT €ro Macchl”

151

@u3NYEeCKU IPAKTUKYM IO TEME
"UccnemoBanue 3aBUCHMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pEe3HOBOM 00pa3iie, oT ux aepopmanun”
i "M3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTON Yepe3
JIErkui OJ1oK"

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YIII0BOT0 KO3 PHUIIUCHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpYyCKa M0 HaKIIOHHOW TIOCKOCTH
C IepeMeHHBIM KO3 UITUEHTOM TpeHUs"
win "M3yueHue ABM>KEHUS I'py3a Ha Bally €
TpeHuem"

153

Pu3n4eCcKUil MPAKTUKYM I10 TEME
"HccnenoBanue yciuoBHM paBHOBECHS
TBEPAOTO TENa, UMEIOUIETO OCh BpaleHus"
nnu "KoHCTpynpoBaHuE KPOHIITEHHOB U
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pacuér cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOIIETO
TIJI0IA]Th OTIOPHI"

154

@u3N4EeCKU IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Teia o TOpMO3HOMY
nyru" win "V3mepenue cuibl TSIru, CKOpoCcTH
MOJEIH 3JIEKTPOMOOUIIS 1 MOITHOCTHU CHJIBI
Taru" umm "CpaBHEHUE U3MEHEHMS UMITYJIbCa
TeJa ¢ UMITYJIbCOM CHJIBI" Win
"UccnenoBanue coXxpaHEHUS UMITYJIbCa TPU
ynpyrom B3aumoerctsun' ninu "M3mepenue
KMHETUYECKOM dHEpruu Teja Mo TOPMO3HOMY

n

IIyTH

155

®u3nyecKuil MpakTUKyM 10 Teme "N3yuenne
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHJ0BaHO
WCIIOJb30BaHuEe U(POBOH JabopaTopun)"
i "M3yueHne n30XopHOro mpoiecca’ win
"N3yuenue n3o6apHOTO IIporecca’ win
"I[IpoBepka ypaBHEHUSI COCTOAHUS"

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue yaeabHOl TEeMI0EMKOCTH" WIH
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTa" win "HcciieqoBanue aquadaTtHoOro
npouecca" uinm "M3yueHne B3auMOCBsI3U
SHEPTUU MEKMOJIEKYISIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTIEHUS
JKUIKocTen"

157

duznyeckuil NpakTukyMm 1o teme "M3ydyeHne
3aKOHOMEPHOCTEN HCIIapEHUS JKUAKOCTEN"
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niu "M3MepeHue yieabHOU TEIoThl
I1aBieHus abaa" iy "M3ydyeHne cBOMCTB
HachllEHHBIX MapoB" nin "M3mepenue
a0COJIIOTHOW BIQXXHOCTH BO3lyXa U OLIEHKA
Macchl 1apoB B nomerenun". Msmepenune
K02 (UIIMEeHTa TTOBEPXHOCTHOTO HATSKCHHUS

158

Pu3NYEeCKU NPAKTUKYM I10 TEME
"HaGnroenue mpeBpamieHust SHEpruu
3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHI0
u3IIydeHus ceeroauona’ win "M3ydenue
MPOTEKaHHUs TOKa B LIETH, COJIepKaIIEH
KoHAeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMAIOB (HAINPSLKEHUS) TIpU
MOCJIEI0BATEIILHOM COCTMHCHUHT
KOHAEHCATOpOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBanye CMENIAHHOTO COEIUHEHMUS
pe3ucropoB' win "M3mepeHue yieabHoro
COTNIPOTHUBIICHHUS IMPOBOJTHUKOB" UITH
"ccnemoBanre 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKEHUS TSl JIAMITbl HaKaJIiBaHUs"

160

Ou3nyecKuii MPakTUKyM 1O TEME
"Habnronenue anekTpoausa" uim
"M3mepenue 3apsiga 0JJHOBAJICHTHOTO HOHA"
nnu "Hccnenosanue 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
teMiieparypbl” uian "CHsATHE BOJIBT-
aMIIepHOM XapakTEepUCTUKU auoaa"

161

PesepBHrlit ypok. O6001IeHNE 1
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CHUCTEMATH3alMs 3HAHUI 110 TEME
"Kuuemaruka"

162

Pesepubriit ypok. O60011eHUE 1
CUCTEMAaTH3aIVsl 3HAHUH 110 TEME
"Tunamuxa"

163

PesepBubriit ypok. O60011eHUE 1
cucreMarusanus 3HaHui mo reme "CraTuka
TBEpJIOTO Tena"

164

PesepBubrit ypok. O60011eHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TeMe ""3aKOHBI
COXpaHEHUs B MEXaHUKe"

165

Peseprubrit ypok. O6001eHNE 1
cuctemMaTusanus 3HaHui 1o Teme "OCHOBBI
MOJIEKYJISPHO-KUHETUYECKOM Teopun"

166

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTHU3alis 3HaHUH 10 TEME
"TepmoanHamuka. TernaoBele MalIuHbI"

167

PesepBubIit ypok. O6001eHNE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeEME
"ArperatHbie cOCTOAHMS BellecTBa. Da3zoBbie
nepexonl"

168

PesepBHriit ypok. O6001IeHE U
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"OnekTpuueckoe mnojue"

169

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTH3alys 3HaHUi 1Mo Teme
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK'

170

PesepBHrlit ypok. O6001IeHNE 1
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cucreMaru3aiis 3Haguii mo teme "Toku B

pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabuvie | Hparririeckie u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsI padoThbI pecypesI
B3aumMoielicTBrE MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHoe moJie. 1
l'unote3a Ammepa
Bekrop marauTHOM nHAyKIWU. [TpuHImn
2 CyNEPHO3UIIMM MATHUTHBIX TToJiel. JInnun 1
MAarHUTHOW WHIYKIIUH
3 MarsuTtHO€ 1oJie TPOBOHUKA ¢ TOKOM. OTBIT 1
Opcrena
Cuna Amriepa, €€ HanpaBJIE€HUE U MOYJb
5 Pemenue 3amay 1
6 [Ipumenenne 3akoHa Amrepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHua, e€ HanpaBJIE€HUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIIBI B 1
OJIHOPOJIHOM MarHUTHOM II0JIe
Pemenue 3amau
Pa6ota cunel Jlopenna
10 Pewtenue 3amay
1 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKy, napa- U IMaMarHeTuKu
12 OcHOBHBIE CBOHCTBA (peppOMarHETUKOB. 1
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[Tpumenenue heppoMarHeTHKOB

elIeHue 3a1a4 1o TeMe "MarauTHoe IoJie

13 P "M " 1

14 Pemenne 3amau no reme "MarautHoe moJie" 1

15 SIBNeHHE AIMEKTPOMArHUTHOW WHYKIIHH. 1
[ToTok BekTOpa MarHUTHOM MHIYKLIIMHU

16 OC unayknnu 1

17 3aKO0H 3JICKTPOMArHUTHON WHTyKITHH 1
®dapanes

18 Buxpesoe anexrpuueckoe nojue. Toku dyko 1

19 OJIC MHAYKIMH B IBWKYIIUXCS MPOBOJHUKAX 1

20 Pemienne 3amau 1

21 [Mpasuiio Jlenma 1

99 NupyktuBHOCTH. Karyika MHIYKTUBHOCTH B 1
LIENIH TTIOCTOSHHOT'O TOKa

23 SBnenne camounaykuuu. IJ1C 1
CaMOWHIYKITUH

24 DHeprust MarHuTHOTO TIOJISL KATYIIKH C TOKOM. 1
DNIEeKTPOMAarHuTHOE I0JIe

25 Pemenue 3amay 1

26 O000111eHNE U cCUCTEMATHU3AIMsI 3HAHUH 110 1
Teme "DneKkTpouHamMuKa"

97 KonTtponbHas paboTa o Teme 1
"DnexkTpoauHaMuKa"

08 KonebarensHas cucrema. CBOOO HEIE 1
kosnebanus. ['apMoHnUYeckue Konedanus

29 KunemaTtnuyeckoe ¥ TMHAMUYECKOE OMMMCAHUE 1

KoJIeOaTeIbHBIX JBHKCHUN

70




DHepreTudeckoe onvcanue. BoiBos
JUHAMHUYCCKOT'O OITMCaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTHYECKOTO OMTUCAHUS

31 Ammunryna u ¢asa konedanuit
Ilepuon u yactora kosiebanuii. [lepuos
MaJIbIX CBOOO/IHBIX KOJIEOaHUI

32 MaTreMaThuieckoro mastHuka. [lepuos
CBOOOJHBIX KOJICOaHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojebanus. BeiHyx1eHHBIE
koJsiebanus. Pesonanc

34 ABTOKOJIEOAHUS

35 Pemenue 3amay

36 Ypok-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaxX"

37 O060011eHre U cucTEMaTU3aLMs 3HAHUI 110
Teme "MexaHudeckue kojaeoanus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KomnebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYAbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CUIIbI
TOKa B KOJIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUU B UACaTbHOM
KoJe0aTeIbHOM KOHTYpE
3aryxarolue JIeKTpOMarHuTHbIe KOJIeOaHusl.

41 BrIHy)KIeHHBIE TIEKTPOMAarHUTHBIE

KOJICOaHUs
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IIepemeHnHBbIl TOK. Pe3ucTop u KOHAEHCATOp B

42 [[EMU TIEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B IIETTH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTpUYECKO Lenu
MIEPEMEHHOTO TOKa
MonHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYTHOE U JICVCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA U HATIPSHKEHUS

46 Pe3onanc B anexTpuveckoi menu

47 Pemenue 3agau
Wneanpubiif Tpanchopmatop. [Ipoussoactso,

48 nepeaayda u moTpedaeHue AIeKTPUIECKON
SHEpPruun
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aNeKTpo3Hepruu. KympTypa UCIIOIb30BaHUs
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU

50 Pemenue 3amay

51 Pemenue 3amay

59 O060011eHre U cucTeMaTU3alus 3HaAHUI 1O
TeMe "DIeKTpoMarHuTHbIe KoieOaHus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpas3syk u yiapTpassyk. Lllymosoe

3arpsA3HCHUC 0pr>1<a}omel?1 Cpcabl
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57

Pemenue 3amau

58

3J’IGKTpOMaFHI/ITHbIC BOJIHBI. I/I3J'Iy‘-I€HI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTpOMarHuTHbIX BoJH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

60

[IIxana 3neKTpOMarHUTHBIX BOJIH.
[IpuMeHeHne 2EKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHIMIBI pagUOCBSI3U U TEIEBUICHHUSL.
Pannonokanus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

62

Kontponbras padota o teme "Konebanus u
BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBeTa

64

Penrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaiio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb NpeIoMIICHUS.
[TonHOE BHYTpEHHEE OTpaKECHHE.
[IpenenbHBIN yroll MOJHOTO BHYTPEHHET O
OTpaKCHUS

67

Pemienue 3amaq Ha MMPUMCHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon tydei B mpusMe. Jlucnepceus cBerTa.
CnoxHbIN cocTaB Oenoro ceera. Llper
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JInH3bl. POKYCHOE PACCTOSTHUE U ONTUYECKAs

69
CHJIa JIMH3BI

70 [TocTpoenue n300paxeHunil B IMH3aX U UX
CUCTEMAax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha noctpoeHue

71 M300paKeHM, TOTYIaeMBIX C TOMOIIBIO
JIH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipeaens mpuMEHHMOCTH
reOMEeTPUYECKON ONITUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 WnTtepdepennus crera

77 KorepeHTHbie HCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amay

79 [Ipumenenue natephepeHIun

80 Judpakuus cBeTa

81 JudpakunonHas pemérka. Y cioBue
HaOJI0/ICHUS TJIABHBIX MAKCHUMYMOB

82 Pewenue 3amay

83 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus
cBeTa

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o006meHre u cucTeMaTu3alus 3HaHu| 1o

TeMe "OnTuka"

74




87 KonTtponsHas padota no teme «OnTHKa» 1
['paHUIBI MPUMEHHUMOCTH KJIACCUICCKOM

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npudMHHOCTH. OTHOCHUTENBHOCTD 1
OJIHOBPEMCHHOCTH. 3aMeJIJICHHE BpEMEHH H
COKpAIIEHUE JITHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBUCTCKON 1
JaCTHIIBI

92 CBsI3b Macchl € SHEPTUEH U UMITYJICOM 1
PENATUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOS

93 PaBHOBecHOE TETUIOBOE M3TyUEHNE 1

94 3akoH cMmemienus Buaa 1

95 I'unote3a M. [Inanka o kBantax. ®oTOHBI 1

96 DHeprus ¥ UMIyJasc HoToHa 1

97 dotorddext. OnbiTel A. I'. CToneTona. 1
3akonsl poTodhdexTa

98 VYpaBHenue DitHiTeitHa 1715 portorddexra. 1
"Kpacnas rpanuna" ¢potosddexra

99 JaBnenue cBeta. Onbitel I1. H. JIeOGeneBa

100 BosiHOBBIE CBOICTBA YacTHI]

101 Bounel ne bpoiis. Jlmuaa BosiHbL ne bponns 1

" PpasMEphI o0iactu JJOKaJIU3alluun
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JBHKYLIEHCS YaCTULbI

102 KopnyckynsipHO-BOJIHOBOW Jyanu3m

103 Judpakmust 37EKTPOHOB Ha KPUCTAIIIAX
Crienumka u3MepeHuii B MUKPOMUPE.

104 CooTHollIeHUs HEOTIpeACTIEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3amau

106 Pemenue pacuéTHBIX 33129

107 Kontponbhas padoTa no Temam: "OCHOBBI
CTO", "KopmyckyasipHO-BOJIHOBOH ayanu3m"

108 OTMBITHI IO UCCIIEIOBAHHUIO CTPOCHUS aTOMa.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bunpsl cniektpoB. CrieKTp YpOBHEUM SHEPTrUU
aToMa BOJOpoa

111 CrioHTaHHOE U BBIHYXKICHHOE U3ITydeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sipa I elizenOepra-

113 HBaneHko. 3aps1 1 MaccoBOE YUCIIO siIpa.
H3oTtonsl. PainoakTMBHOCTH
3aKOH paJIMOaKTUBHOTO pacrajaa. CBolcTBa

114 HMOHHU3UPYIOIIETO U3nydeHus. BiusHue
PaMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus

115 DHeprusi CBA3U HYKJIOHOB B sJipe. SnepHble

cuibl. JleexT Maccel sapa. SnepHbie
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peakiuu. Snepusie peaktopsl. [TpoGieMbl
YIPABJISIEMOTO TEPMOSIACPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThl Pa3BUTHUS SIICPHOI
SHEPreTUKHU

116

MeTo1bl perucTpalnuy U UCCaea0BaHUS
3JIEMEHTapHbIX yacTull. @yHaMEHTAJIbHbIE
B3aMMOJCHCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOU
Mozenu. KBapk-TinooHHas MOJENb aipOHOB

117

®wusuka 3a npenenamMmu CTaHIAPTHOW MOJIETH.
TémHasa Matepus U TEMHAsI SHEPTHSL.
EnunctBO (hmznueckoil kKapTUHBI MUpa

118

OTansl pa3BUTHS ACTPOHOMUH. 3HAUEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS IPUPOIBI KOCMUUYECKHUX
00BEKTOB. METO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHNI

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTeNeCKOIIbl, BHEATMOC(EpHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUIAHETHI, UX BUAUMOE JIBIIKEHUE

122

Conueunas cucrtema. Conuue. ConHeunas
akTUBHOCTb. McTounuk sueprun CosHIa U
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jnarpamma "creKkTpaabHbIA KJIACC —
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CBETUMOCTB"

124

3B€3HH IJIaBHOM IIOCIICA0BATEIIFHOCTHU

125

Buyrpennee crtpoenue 38E31. COBpeMeHHbIE
MPEJCTABICHUS O MTPOUCXOKICHUHN U
spomrorun CoHIIa U 3BE37,. DTallbl JKH3HHU
3BE3/1

126

Mneunstii [Iyre — Hama 'anakruka. Tunst
rajakTuk. YEpHbIE ABIPHI B s1/Ipax rajlakTUK

127

Bcenennas. Pacmupenue Beenennoil. 3akon
Xab0mna. Teopus bosbiioro B3psiBa.
PenukroBoe n3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBaHnye MAarHUTHOT'O ITOJIS
noCTOIHHEIX MaruuToB'" min "UccienoBanue
CBOMWCTB (peppOMArHeTUKOB" HIIN
"UccneqoBanue AeHCTBUS IIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

131

Ou3nyecKuii MPakTUKyM 1O TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTH CHUJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIMU Ha
OCHOBE U3MEpEHMsI cUiIbl Amnepa”

132

Du3HYEeCKUN MPAKTUKYM I10 TEME
"UccnenoBaHue sIBIICHUS 3JIEKTPOMArHUTHOM
nHayknuu'" win "OnpeneneHne NHIYKIUU
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BHUXPEBOI0 MarHUTHOTO NOJs"

133

@u3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBJICHUS] CAMOUHTYKITUHN"
i "COopKa MOJIENH HIIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3N4EeCKU NPAKTUKYM 110 TEME
"N3mepenue nepuoia CBOOOIHBIX KoJieOaHUM
HUTSHOTO U MPYKUHHOT'O MasgTHUKOB"

135

@u3N4EeCKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKe"

136

Pu3NYEeCKU NPAKTUKYM IO TEME
"HccnenoBanne NepeMEHHOIO TOKA Yepes
MIOCJIE0BATEIBHO COETUHEHHBIE
KOHJEHCATOP, KaTyIIKy U PE3UCTOP" Win
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIeY IEPEMEHHOTO ToKa"

137

du3nyecKuil mpakTUKyM 1o Teme "N3yuenne
MapaMeTpOB 3ByKOBOW BOJIHBI"

138

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3Mmepenue nmokazaress npesioMICHUs
crexna" win "[lomydyenue nzo0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia 1 JIUH3bI"

139

Ou3nyecKuii MPakTUKyM 1O TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHUA OT BeIeCTBa (Ha mpUMepe
xuakux muH3)" uim "M3Mepenne GokycHOTo
paccTosiHUA PacCerBaOIINX JIHH3"
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140

Pu3NYECKUH IIPAKTUKYM 110 TEME
"HabOmonenue nudpakuuu, natepdepeHmm
U NoJisipu3anuu ceera”

141

Pu3NYEeCKU IPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCca U SHEPTUU
PENATUBUCTCKUX YacTull (110 GoTtorpadusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

142

Pu3NYECKU PAKTUKYM I10 TEME
"N3mepenune nocrosHHoM [1nanka Ha ocHOBE
uccnenoanus porodddexra" wim
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOMO OT HANpsLKEHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa U U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO (hoHA C
KCIMOJIb30BaHUEM Jo3umMeTpa uwin "N3yuenue
MOTJIOLIEHUS OeTa-4acTUL] aJIFOMUHNEM"

145

Ou3nyecKuii MPakTUKyM MO TEME
"Habaroneuus 38€30H0T0 HEDA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPHIIOKEHUHN IS
oTpeeNieHus OJO0KEHUsI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO IaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Mnoaymapus 1 sipKue
3B€31p1" nin "HaOnroneHusa B TENECKOI
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JIyHbI, I1aHET, TYMAHHOCTEW U 3BE3IHBIX
CKOIUIEHUI"

146

O0o0061IeHre 1 cUCTEMaTH3alus 3HaHui. Pob
(DU3HUKHU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COITTATBHOM 1 dTUUECKOM
cdepax IesaTenbHOCTH YeIOBEKa

147

O0001IeHne U cUcTEMAaTH3aIMs 3HaHUN. Poits
1 MeCTO (DPM3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUpa

148

O60061eHne u cucreMaru3anus 3HaHui. Ponp
¢buznueckoit Teopur B GopMHUPOBaAHUH
Mpe/icTaBIeHU 0 (U3NYECKON KapTUHE MUpa,
MecTO (pU3MUEeCKON KapTHHBI MUpa B 001IEM
Py COBPEMEHHBIX €CTECTBEHHO-Hay4YHbIX
MPEJICTABICHUN O IPUPO/IE

149

O060011eHre U cUcTEMaTU3aLMs 3HAHNUI 110
TeMme "Kunemarmka"

150

O060011eHre U cucTeMaTU3aLMs 3HAHUI 11O
TeMme "Kunemaruka"

151

O060011eHre U cucTeMaTU3alus 3HAHUI 11O
teme "JIlmHamuka"

152

O000111eHNE U cCUCTEMATHU3AIMs 3HAHUH 110
teme "Craruka TBepaoro teia'"

153

O06o0011ieHre U cucTeMaTu3anys 3HaHU| 1o
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE"

154

O06o0011eHre U cucTeMaTu3anys 3HaHU| 1o
TeMe "OCHOBBI MOJIEKYISIPHO-KMHETUYECKON
Teopun”

81




O060011IeHME U cCUCTEMATU3ALMs 3HAHUM IO

155 " "
teme "Tepmoannamuka. TermioBble MAlIMHBI
O0o01IeHre U cucTeMaTr3alus 3HaHU| 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3o0BbI€ MEpexoibl"

157 O06o01IeHre U CHCTeMAaTH3alns 3HAHUN 110
Teme "DneKkTpuueckoe moie"

158 O06o001eHre 1 cucTeMaTr3aIys 3HaHUH 10
teMe "TlocTosIHHBIN 37eKTpUYecKuil TOK"

159 O06001eHre 1 cucTeMaTr3aIys 3HaHUH 110
Teme "TOKM B pa3nuyHbIX cpenax”

160 O000111eH1E U CHCTEMATH3AIMS 3HAHUH 110

TeMme "MarauTtHoe moJe"

PeseprubIit ypok. O6001eHNE 1
161 CHCTEMAaTHU3alis 3HaHUH 110 TEME
"DnekTpoMarHuTHas HHAYKIUS"

PesepBubIit ypok. O6001eHNE 1
162 CUCTEMATH3AINA 3HAHUN I10 TEME
"MexaHndeckue Kosaeoanus"”

PesepBubIit ypok. O6001IeHNE 1
163 CUCTEMATHU3AalKA 3HAHUN I10 TEME
"DneKkTpoMarHuTHbIE KoeOaHus"

PesepBHriit ypok. O6001IeHNE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

164
"MeXaHHUYECKUE U AIEKTPOMAarHUTHBIE
BOJIHBI"

165 PesepBHsiit ypok. O6001IeHNE 1

cucreMaru3anus 3Hanui mo teme "Onruka"




166

PesepBHeiit ypok. O600IICHNE 1
cucreMaru3aiis 3Hanuii 1mo teMe "OCHOBBI

CTO"

167

Pesepubrit ypok. O60011eHUE 1
CHCTEMaTH3alHs 3HaHUH 110 TEME
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168

Pesepubriit ypok. O60011eHNE 1
cucreMaru3ais 3Hanuii 1o reme "duszuka
aroma"

169

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3Hagui mo teMe "duznka
ATOMHOTO SIJpa U 3JIEMEHTAPHBIX YacTHIL"

170

Peseprubrit ypok. O6001eHNE 1
cucTeMaTu3anys 3HaHui 1o TeMe "DIeMEHTEI
actpoduzuxu"

OBIIEE KOJJMYECTBO YACOB I10 ITPOIPAMME

170

16
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