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MNOACHUTEJBHASA 3AIINCKA

¢ UCI0JIb30BaHUEM
o0opynoBanus nenrpa «Touka Pocray»

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs

pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHOM mporpammsbl, npeacraBieHHbXx B ®I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenmn
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoit ~ ®denepanuy,  peaqu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.
MeTtonuueckue pPEKOMEHJANMM TI0 CO3MaHUI0 W (DYHKIIMOHHPOBAHUIO B
o011eo0pa3oBaTeIbHbIX OPraHU3aLUAX, PACIIOIOKEHHBIX B CEJILCKOM MECTHOCTHU U
MaJibIX TOPOJIax, IIEHTPOB 00pPa30BaHUSI €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUYECKOU
HarpaBieHHocTel («Touka pocta») (yTBepkKaeHBI pacniopsbkeHneM MUHHCTEPCTBA
npoceeteHust Poccuiickoit @eneparmu ot 12 staBaps 2021 r. Ne P-6)

B xone peaqm3anum nporpaMmbl HCHOJIb3YeTCH 000PYyI0BaHHE LEHTPA
«Touka pocra»

[Iporpamma Kypca nmpeaycMaTpruBaeT BBIMTOJTHEHUE 00s13aTEILHOTO J1a00paTOPHOTO
IIPaKTUKyMa ¢ uUcnoJb3oBanueM obOopynoBanuss «Toukm Pocra». Ilpu
BBITIOJTHEHUU J1A00PAaTOPHBIX Pa0OT IIKOJBHUKH OOYYarOTCS IUIAHUPOBAHUIO U
OpraHu3allid  JKCIEPUMEHTa, CHUCTEMaTu3alMil ©W  MeTojaM  oOpaboTKH
pE3yNIbTaTOB U3MEPEHUMN, CPABHEHHUIO PE3YyJIbTATOB M3MEPEHUM, MOTYyUYEeHHBIX MpU
OJIMHAKOBBIX U PA3MYHBIX YCIOBUAX OJKCIEpUMEHTa, U Jp. [Ipu moarotoke K
BBITIOJIHEHUIO  JTAOOPATOPHBIX pabOT ydalmecss CaMOCTOSITEIbHO —U3Yy4aroT
paznu4HbBIE  BOMPOCHI, CBSI3aHHBIE KaK C  MPOBEACHHEM  (PU3UYECKOTO
HKCIIEPUMEHTA, TaK U C €r0 COJIeP)KaHUEM.

[Iporpamma o usuke onpeaensieT o0sI3aTeNbHOE MPESIMETHOE COIEPKAHUE,
yCTaHABJIMBACT PEKOMEHIYEMYIO TIOCIICIOBATEIPHOCTh H3YUYCHUSI TEM U PA3/ICiiOB
y4eOHOTO MpeaMeTa C y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JIOTUKK y4eOHOro TpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[Iporpamma 1o ¢usuke maér mpeacTaBIeHUE O LEAX, COJACpPKAHUHU, O0OIIen
CTpaTeTuu OOy4YeHHWs, BOCTHTAHWS W Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHoro npeaMmeTa « Du3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenune kxypca (u3ukd yriayOJaEHHOTO YpOBHS TO3BOJISET pPEai30BaTh
3a/1a4u MPOPECCUOHATILHON OPHEHTAIINH, HATIPABJICHO HA CO3/IaHHME YCIOBUHN IS
MIPOSIBJICHHSI CBOWX HMHTEIICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KayKIbIM
oOydJarommumcsi, KOTOpble HEOOXOAUMBI JUIsi TPOAOJKEHUS oOoOpa3oBaHUsA B



OpraHu3alusIX MpPOPECCHOHATBHOTO O00pa30BaHMA MO PA3IUYHBIM  (UZUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUATIBLHOCTSIM.

B nporpamme 10 (Qu3MKE ONPENeNstoTCs IUIAaHUPYEMBIE pPE3yJIbTaThl
OCBOEHHUSI Kypca (PM3UKU Ha YPOBHE CpEIHEro OOIIero 00pa3oBaHus: TUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHble (Ha  yrayOonénHom  ypoBHe). Hayuno-
METOJIOJIOTUYECKOM OCHOBOM Ui pa3paboTku TpeOOBaHUN K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaloluXCs, OCBOMBIIHNX
nporpamMmy 1o (U3MKE HAa YpOBHE CpeAHero oOmiero oOpa3oBaHus Ha
yrayONnE€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOXO/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (QU3MKM Ha YriayOin€HHOM
YPOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

coJiepkaHue yueOHoro npeamera «@usuka» 1o rogam o0ydeHus..

[TporpaMMa mno ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCITI0JIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYHMX MPOrpaMM.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO HHHUIIMATUBY YUUTEIEH U
IPEIOCTABIAET BO3MOXHOCTH [UIsl pEaju3alMd  Pa3IMYHbIX METOJIUYECKHX
NOJXOJOB K NpenoAaBaHuio0 (U3MKU HAa YriayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTEeIbHOM YaCTH COIEPKaHUS Kypca.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BBICTYINAas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkatoieM mupe. LLkonpHBINH Kypce (U3UKH — cCTEMOOOpa3yroIuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3HUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME W AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpENEeNHIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHMs] HOBBIX MaTepUajoB C 3aJaHHBIMU cBolicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa oOywvaromierocsi, B (JOpMHUpPOBAHUE YMEHUN NPUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPY BBITIOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3HKH Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMs MOJIOKEH
PAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW MaTepuan Kypca (QU3UKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs



dbopMupoBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MaTepuH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosara€T MCIOJb30BAHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U HKOJIOTHYECKUMU TPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc ¢pusuku yriyOoJ€HHOTO ypOBHS
MpeAnojaraeT 3HakOMCTBO C ITUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
MPWIOKEHUN H3YYEHHBIX Teopuil M 3akoHOB. [Ipum »TOM paccMarpuBaroTCsi Ha
YpOBHE OOMIMX MPEACTABICHUM M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHATIBHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30IMaCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBI 1O (PU3UKE JOJKHO OBITH MTOCTPOCHO Ha
NPUHIMIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g guanku peanuzanus 3THX
IPUHLUIIOB 0a3UpyeTcsl Ha UCIOJIb30BAaHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTA KaK
IOCTOSTHHO JIeHCTBYIOIIEro Qaxkropa ydeOHoro mnpouecca. s yriayOnéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOTO0 SKCIEPUMEHTA,
BKJIFOYAIOIIET0 (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI IPU HM3YYEHHH HOBOTO
MaTepuaia, 1abopaTtopHble padOThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zaluyd (QU3NYECKOrOo TNpakTHKymMa. B mepBom ciydae
MPaKTUKYM mpoBoAuTCs 160 B kKoHile 10 u 11 kmaccos, b0 mocie mepBoro u
BTOPOr0 TOJIYTOOUM B KaXIOM M3 3THX KjaccoB. BTtopoil cmocod — 3T0
UHTErpanus paboT MpaKTUKyMa B CHUCTEMY JIa0OpaTOpPHBIX paboT, KOTOpPHIC
OpOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
IIPaKTUKyMa MOHMMAETCSI CAMOCTOSITENIBHOE MCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BHa O€3 MOIIAaroBO MHCTPYKLUU.

B nporpamme 1mno @u3nMke cHUCTEMa YYEHHYECKOro HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa NpPEICTaBlIEHAa €IWHBIM IepeyHeM. Buioop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYpPOYHOTO
IUIAaHUPOBAHMUSI W OCHalleHusi kabuHera ¢usuku. [Ipm 3TOM oOecneunBaercs
OBJIaJICHUE OOYYaloIMMHUCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIE
U3MEPEHMsI, UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIIMYMH U MOCTAHOBKY
OIBITOB IO MPOBEPKE NMPEITIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHWE YAENSETCA PEUIEHUI0 PAaCYETHBIX W KadeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO



3aJIaHHON W HESBHO 3aIaHHON (PM3UUYECKOW MOJIEBIO, MO3BOJISIONINE TTPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasiena Kypca, TaKk U
WHTETpUPYsl MPUMEHECHHUE 3HAHUI U3 Pa3HBIX pa3AesioB. J[Ji1 KaueCTBEHHBIX 3a7a4
NPUOPUTETOM SABJISIIOTCS 3aJaHusl Ha OObBSICHEHWE/NpelcKa3aHue MPOTEKaHUs
bu3nUecKux SBJICHUN U MPOIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolre BbIOOpa
(bU3UYECKON MOJIEIH JIJISl CUTYaIlMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MmaTepHalbHO-
TEXHUYECKOMY OOECIEUYeHHIO yuyeOHOTo Tmpolecca Kype (U3UKUA YTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIETo 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaOuHere (GU3UMKM JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JI BBIMOJHEHUS YKa3aHHBIX B MporpaMMme IO
bu3MKe YYECHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXKe IEMOHCTPAIIMOHHOE 000pyA0BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUIIOM MHHUMAJIBHOM  JOCTaTOYHOCTH ¥ OOECIeYMBAaET IOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000py/IOBaHHE MJIS YYEHUYECKHX TMPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWE WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CHIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJIe TMO3HAHUS U (HOPMHPOBAHUC
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYCHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSICHATD SIBJCHUS C UCIIOJb30BaHUEM (DU3NUSCKUX
3HAHWH M HAYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHHUE TIPEACTABICHHA O POJIM (PU3UKU IS PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX chepax Oymymei
poeCcCHOHANBHON  AEATENBHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKA K
JTanbHEHIIeMy 00YYEHUIO B 3TOM HalPABJICHHH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
mpoliiecce n3ydeHus Kypca GU3NKy Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUs:

npuoOpeTeHNe CUCTEMBbl 3HAHUK 00 O0mKX (HU3HUECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHY0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIJIsI 00BICHEHUS
bu3MYecKuX SBICHUN B MPUPOJAE W JUISI TPUHITHS TPAKTUYCCKUX PEIICHUN B
MOBCEHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOJENbI0, 3a/ad, MOAPA3yMEBAIOIINX CAMOCTOSITEIBHOE CO3JaHHe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3a/Jayd, B TOM YHCJIE 3aaa4y
WH)XCHEPHOTO XapaKTepa;

NOHMMaHuEe (U3UYECKUX OCHOB M TPUHIIMUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYXKAIOLIYIO CPEAY;

OBIIAJICHNE METOJAAMH CaMOCTOATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
¢u3nYeCKuX OKCIEPUMEHTOB, aHajdW3a ¢ HMHTEPOpETaluud  HHPOpMAIH,
OTIpEIENIEHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCJIOBHU MJIsl Pa3BUTHS YMEHHMHM HPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOM J1€ATEIbHOCTH;

pa3BuTHe uHTEpeca Kk chepam mpodhecCUOHAIBHON e TEILHOCTH, CBI3aHHOMN
C (PUBHKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yrioyOnéHHBIN ypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®u3ukay Ha YpOBHE CpPEAHEro OOLIEro
oOpa3zoBaHus BBIOMpaeTCs OOYYArONIUMUCS, TUIAHUPYIOIIMMU —TPOJAODKCHHE
0o0pa30oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue ¢pusuku (yriayOn€HHbIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus orBoutcst 340 vacoB: B 10 kiacce — 170 gacoB (5 yacoB B HENEI0),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKEe MepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBINM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBosmHenHoe  nBWKeHWE. J[BHKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIE, IIecTepéHYaTble W peMEHHBIE TMepeIadH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHre ABMXKEHUN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi npu MPsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABUXKEHUS Tejla, OpOIIEHHOTrO TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalleHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmMUpOTHl. J[BH)KEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTA/ICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BpPEMEHHU JBHKEHHS Opycka IO
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKHUHYTOW depes
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroituuBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATILHOU TOUYKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHnmanpHas >HeEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM W MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUY HA TEJIO CWJIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH M TBEPIBIX Te€ U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJeabHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotrel. TenmnoéMkocTh Tenma. YAelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KomanuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukn Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AUS «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME yAECTbHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne W KoHACHcamws. VicmapeHwe W KWIICHHE. Y JenbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctam3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MMEPEX0OIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOIIECCHI:  KUJKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKHM U MHOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiii  3apan.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrKeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsHKEeHUS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJIC £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJIHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT CONPOTHUBIICHHS IPU TTOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIIOCAMH MCTOYHUKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS Ui JIAMITbI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
TeMiiepaTypbl. CBEpXIpOBOANUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs ITUCCOLMUALMA.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAIEHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMETpUUYecKHE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTb BO3/yXa, BETPhl, 6apOMETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MarnuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, napa- u JUaMarHeTUKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIIMH TOJI IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnroienue nBUKEHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeMCTBUS IOCTOSSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MAarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTMBHOCTM B LENM IOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emMu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J/]C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKO sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora kosneOanuid. [lepuon Manmbix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KoiaeO0aHuii U 3aBUCUMOCTH TMiepruojia CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHUS TeJa B X0J€ KoeOaHUl Ha yIpyroM MOJBECE.

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

Konebatenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BeIHYyX1I€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCATOp M KaTryllka
VWHIYKTUBHOCTH B LE€NM CHHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4acCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUIaIbHbIE KOJICOaHUS!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mogens TMHUY AIEKTPONEPEaaUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeJoMJIeHHE, WHTepdepeHIus u
T paKIms.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacPOCTPAHEHUE MTOTIEPEUHBIX U MPOJIO0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMpAIOIIUX U PACCEUBAOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JudpakiuonHas pemérka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IMPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnroienue noJiIHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HUccnenoBanne Xoa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPAJUIETbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Hab6mronenmne nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUIl B MArHUTHOM TIOJIE).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemenuss Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. OmeiTel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BomHoBbIE cBOMCTBa yactul. BonHel ne bpoia. lnvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cexktpoB. CiekTp ypoBHEW 3HEPTUH aTOMa BOJAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JInHeHyaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U M3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH paAuMOAaKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3iydenus. Jlozumerpusi.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusie peakuuu. Jlenenue u cuHrte3 saep. Aaepusie peaktopsl. [IpodiemMsr
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonp! perucTpanyy U UCCIIETOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtanaapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISi OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUS.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIA U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEA0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTA. BHYTpEHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAaHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

O06o0mariiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nyeckoil Teopuu, posib GU3NIECKON Teopur B (OPMUPOBAHUU MPEICTABICHUN
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEIAMETHBIX CBS3€l C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUuA: SBICHHUE, HAy4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, OHKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpHI M HMX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJjieOaTelnbHbIE
JNBWKEHUS B SKMBOM TIPUPOJE, SKOJOTMYECKHE PUCKH TpH TMPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble mMOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMUS Yy4yeOHOro mpeamera «Dusnkay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pPACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aAKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOI0 00IEeCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBAaTH C  COLUUAIBHBIMU  WHCTUTYTAaMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIaM, JOCTHKCHUSAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3UUECKON HAyKeE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W CaMOOOpPa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKarouled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE JeiicCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYMS B PACCMaTPHUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU M METOIAAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH IO IOJYYCHHIO HOBOIO 3HAHUSA, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTAaTh TUNOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMU (PU3UUECKOrO COJIECpP KaHUS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEP’KAHMS B PA3NIMUHBIX (PopMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd W CMAT4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHI C yd4éTOM 0OLIUX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C NO3UWLUUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEICHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPaKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIUSIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAHUIIMH B 00JACTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHWMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO Yymnpyras nedopmanus, adbCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCiOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHHUEM MEXaHWYECKOW JIHEPTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPIrUEN TEIUIOBOTO JBWKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE TOJIOKEHUS U 3aKOHBI JIEKTPOJUHAMHKHU (3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWs: 3aKOHbI OMa Uil ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKA, JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JBW)XEHHE 4YacTUll BEIIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3HUECKON BEJIMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHHU, IeJaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpPHMEHTa, IMpakTUKymMa U  y4eOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(Gu3MYEeCKOl MOJENIbIO: Ha OCHOBAHHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh pE3yJbTaThl W KOPPEKTHPOBATH METONbl PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHI BKIIaJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (PU3MYECKHMMH NpOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOObI paboThl ¢ WH(pOpManMe PU3nYeCKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHUW B Mpolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsSX, aJI€KBATHO OIICHMBATH BKIJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il knacce mnpenMeTHBbIE PE3yibTaThl Ha Yr1yOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHHOCTU YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HaydyHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTH YeJOBEKa W JaJbHEHIlIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uku, poib (GU3nYecKor Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX MTPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjene (U3M4ecKkux Ten U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUYECKOE U OJHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyarh yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HU3NUECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYECHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJb3Yd OCHOBHBIE TIOJOKEHHSI U 3aKOHBI JJIEKTPOJAMHAMUKHU U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TMOCTYJaThl  CHEIUAJbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOILIEHHsI HeolpeaenéHHocTel ['elizeHOepra, 3aKOHbBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN AJIEKTPOCTaTUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOS CBOOOJHOW YaCTHIbl, SHEPruUsi M UMMYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpCUs, TOJHOE BHYTPEHHEE OTPaKCHHUE,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3NAX, B 3BE3AHBIX CUCTEMAX, B MEKIaJIAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCHUpOBaTh pe3yibTaThl MOJYYEHHON  3aBUCHUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METOBI IOTYyUYEHUS! HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00paTOPHOro 000pyAOBaHMUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M IMOCTYJaThl (PU3NUECKUX TEOpUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

pelath KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCHOJIb30BAaHUU JIOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEIbSIBICHUA Y4YEOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHONe C HCIOIHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIIATH MOTUBALMIO K Oyayiield npoecCUOHAIBbHON AesITEIbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. HAYUHBIM METO/ TIO3HAHUSI ITIPUPO/IbI
11 HayuHbIii MeTOT ITO3HAHUS TIPUPOIBI 6 bubmorera [JOK
' ya s PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruia 10 2 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hlusamuia 10 ! https://m.edso00.ru/f16b68d7
N bubmuoreka [JOK
23 Cratnka TBEpAOrO TENA > ! https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [JOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 Onmextpiieckoe moe 24 ! https://m.eds00.ru/f1606847
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 httos://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>l (PusHueCKHit npaKTHkyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6mmoreka [JOK
P 1
CICPBHOE BPENA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 16
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11 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bubmuoreka [JOK
11 Martitiioe nosie 14 1 https://m.edsoo.ru/39859f1
bubmuoreka [JOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.eds00.ru/39859f1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmorexa [IOK
21 Mexareckue kosebars 10 https://m.eds00.ru/39859f1
bu6mmoreka [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edso00.ru/39859f1
53 MexaHn4YecKHUe U DJIEKTPOMArHUTHBIE 10 1 bubnnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmorekxa [IOK
2.4 2 1
Onrika > https://m.eds00.ru/39859¢f1
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorexa [IOK
31 Octoser CTO > 1 https://m.edsoo.ru/39859¢f1
Hroro no pazmeny 5
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Paszgen 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOJIHOBOH JTyalii3mM

4.2 dusuka aroma

®dusrKa aTOMHOTO SApa U AIEMEHTaPHBIX
YACTHIL

4.3

Hroro no pazneny

15

25

bu6mmoreka [JOK
https://m.edso0.ru/39859ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859ef1

bu6mmoreka [JOK
https://m.edso0.ru/39859ef1

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 htts://m.edsoo.ru/39859f1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
N bubmuoreka [JOK
61 DUSHECKHH MPaKTHIKYM 16 16 https://m.edso00.ru/39859¢f1
Uroro no pazgeny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3aius u 0000IIeHNE
71 IIPEIMETHOTO COEP>KAHUS U OTIbITA 15 bubmuorexa [IOK
' NeSITeIbHOCTH, IPUOOPETEHHOTO MPU https://m.eds00.ru/39859f1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
Ha3Banue moayJis
PeszepBHoe Bpemst 10 bubmorexa OK

https://m.edso00.ru/39859¢f1
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170

16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara nugposbIe
Tema ypoka Kounrpoubusie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
®dusmka — pyHAaMeHTalbHas HayKa O Bbu6moteka [JOK
1 1
pupoze https://m.edsoo.ru/1beef346
5 HayuHblil MeTo/1 TO3HAHUS U METObI 1 Bbu6motreka [JOK
UCCIIeIOBaHMS (PU3UICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpus B IpoIecce
3 nosﬁaé)m[ TIPUPOJIBI pHa6n}(£) eHUE U 1 bubmmorexa [JOK
PHpOAXL. A https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (PU3UKE
4 Crioco6b1 u3MepeHus (pU3NIECKUX 1 bubmmnoreka HOK
BEIINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
5) MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 brbmmorexa LTOK
P P https://m.edsoo.ru/7f18fda3
BEJTMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [JOK
COBPEMEHHOM Hay4HOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IIPAKTUYECKOMN JCSITETLHOCTH JTFOACH
Mexanundeckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTEIIBEHOCTD 1 bubnunorexa LIOK
MEXaHU4eCcKoro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Paguyc-BekTOp MarepualbHON TOUKH, 1 bubmuotexa [JOK



https://m.edsoo.ru/1beef346
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€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaektopus. [lepememenne. CKOpocTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

https://m.edsoo.ru/30a108a5

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHENHOTO https://m.edso0.ru/89ba7190
JIBHDKCHHS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. bubnnorexa [JOK
Pemenue 3agag https://m.edsoo.ru/761d18aa
HepaBHOMepHOE IBH)KCHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHUE C https://m.edso0.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM

N bubnuoreka [{OK

12 Bxonmoit korTpos https://m.edsoo.ru/b7560bbf
CBoOoniHOe majieHne. Y CKopeHue

13 CBOOOJTHOTO TaJIeHUs. 3aBUCUMOCTh bubnuoreka [{OK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BpEMEHU U WX TpaduKu

14 JIBukeHue Tena, OpOIIeHHOTO O] bubmmoteka IIOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasi U IUHEWHAsS

15 ckopocTs. [lepuon u yacrora. Bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LenTpocTpeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE
16 KoHnTtponbHas pabota 1o Teme bubmuoreka [IOK

"Kunemaruka"

https://m.edsoo.ru/1242f32e
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[Iepsblit 3ak0H HproTOHA.
WMuepunanpHbple CUCTEMBI OTCUETA.

bubnunoreka LIOK

17 [Tpuniun oTHocuTenpHOCTH ["anuest. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon Herotona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKoH bu6nunorexa LIOK
Herorona https://m.edsoo.ru/57dba505
[Tpunumn cynepno3uiuu cui. Pemenne
20 3alz)[aq11{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmmorexa [JOK
https://m.edsoo.ru/bdf997fb
HrroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DOKBUBaJCHTHOCTh IPABUTALIMOHHON U bubmorexa LIOK
N https://m.eds00.ru/9aba2b0a
MHEPTHOM Macchl
99 Cuiia TSKeCTH U YCKOPEHHE bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 VCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Crna ynpyroctH. 3akon T'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI COTIPOTUBIICHUS CPEJIbI https://m.edso0.ru/2ch29676
26 Hasnenue. I 'mapocrarnueckoe but6mmorekxa [IOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
27 AOCOJIFOTHO TBEPJIOE TEIIO. but6mmoreka [IOK
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ITocrynarenbHOE M BpalaTeabHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTu Tena. bubnmnoreka HOK
VYcoBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Buns! paBHOBecus
bubnuoreka [{OK
30 Pemterme saza+ https://m.edsoo.ru/dclcaac0
31 KoHTpoinbHas pabota 1o Teme bubnnoreka [JOK
"Iunamuka. CtaThka TBep10ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynsc MmaTepuanbHOU TOUKH,
32 CHCTEMBI MaTEpUAIbHBIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBUKEHUU LEHTPA Macc
NmMnynbse cuiibl 1 M13BMEHEHUE UMITYIIbCa
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. bubmorexa [IOK
https://m.edso00.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT nMItynnbca MaTepUAIbBHON
34 touku. [IpencraBienne o coxpaHeHUH bubnunorexa LIOK
MOMEHTa UMITYJIbCa B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
35 Pemmerme 3a/127 https://m.edso00.ru/f7706d63
Pabota cuipl Ha MaJIOM ¥ Ha KOHEYHOM
bu6nunorexa LIOK
36 nepemernieHuu. [ 'papuueckoe

npeJcTaBieHue paboThl CUITBL.

https://m.eds00.ru/913974c7
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MorHocTh CHIbI

Kunernueckas sneprus. Teopema 06

37 A3MEHEHUN KHHETUYECKON DHEPTUU bubnnorexa LHOK
N p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoreHnuaabHble 1 HENOTEHMAIBHBIE
38 cwibl. [loTeHnmmansHas sHeprusa. Bropas Bubmaorexa ITOK
' priti. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbs KocMUYecKast CKOpocTh. CBA3b
paboOThl HEMOTEHIIMAIBHBIX CHII C
39 W3MEHEHUEM MEXAHUYECKON DHEPTUU buGnuorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPTUn
Yupyrue u He e CTOJIKHOBEHUS.
40 Y E}deHHe BeyrI If fnn JI UAeaIbHON bubmorexa HOK
p pHy g 8 https://m.edsoo.ru/f30f43b6
KUJIKOCTH
a1 KonTposnbHas pabota no Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MeXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3Butue npeacraBieHUil 0 IPUPOIE
P prp bubmuorexa [{OK
42 teru1oTel. OcHOBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapakTep ABMKEHUI U Bubmuorexa IOK
P L p pA https://m.edsoo.ru/c44d02e2
B3aUMOJEUCTBUS YACTHI] BEIIECTBA
Macca 1 pa3zMepsl MOJIEKYJII (ATOMOB).
44 Koanecho Bep €CTBa l_iIOC”(I‘OHHHaH) bubmmorexa TIOK
m ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. bu6muoreka [IOK

[lIkana [enbcust

https://m.eds00.ru/0070d493
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bubnunorexa LIOK

40 Pemenne sanaz https://m.edsoo.ru/1531aba5
47 WneanbHbiii ras. ['a30BbIe 3aKOHBI ﬁg&HE;T:;(;gSﬁ deb2367
48 VYpaBuenue MeHnneneeBa-Kinamnelpona. bubmmoreka [JOK
Penrtenue 3amau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3akoH bubmmoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padpuaeckoe npencrasiaeHue
51 Hfoippoueccom iaiTepMa, H30X0pa, bubmmorexa [IOK
mso6apa https://m.edso0.ru/1344327b
52 OcHoBHOe ypaBHeHne MKT Etifs??r?wfgggr(ai%%nl
bubnuoreka [{OK
>3 Pemterte aza https://m.edSO(])_.[ru/10265a05
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIIJIOBOTO JABMKCHHUS
e€ yacTHIl
55 O06o0meHre U cucTeMaTr3aIusa 3HaHUH bubmuoreka [{OK
no teme "OcHoBsl MKT" https://m.edso0.ru/09d12fd8
56 KonTponbhas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajJanue bubnunoreka LIOK

BHEIIHUX ycioBuil aist TJI cuctemsl.

https://m.edsoo.ru/5f8d38a3
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Buemnue v BHyTpeHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYMH, OMHUCHIBAIOLIUX €€
Ha MHUKPOCKOITUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

bu6nunorexa LIOK
58 Camonpoun3sBodibHas penakcanus T,
P P ! A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CIIOBHS bubmmorexa [JOK
PMOA SRy https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOU MOJIEIIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPKEHHE VISl BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal178d0
Bripaxkenue amst BHyTpeHHEH sHepruu
61 OJIHOATOMHOTO UCAJIILHOIO rasa. bubmmnoreka HOK
KBazucrarnueckue u HECTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
OnemeHTapHas paboTa B
62 TepMOJMHaMUKe. Brruncienue paboThl bubmmoteka IIOK
no rpaduky mpouecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod W3MeHEHUs
63 BHyTpeHHe# 2Heprun T/l cuctemsl 6e3 bubmmorexa [TOK
yIp p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
64
U3JIy4YEHUE https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoTel. TennoéMKoOCTh
bu6nunorexa LIOK
65 Tena. Y ienpHas 1 MoJIsipHast

TEIUIOEMKOCTH BellecTBa. Y nejibHas

https://m.edsoo.ru/7ba67355
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TCIJIOTA CTOpaHusA TOIUIMBA

Pacuér konmyecTBa TEMIOTHI IIPU bubmuorexa [IOK
66
TemIonepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM IMpoOIECCe. bubnunoreka LIOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 MEpbI U3MEHEHHUS BHYTPCHHEH SHEPrUun bubmmorexa [JOK
p yIp P https://m.edsoo.ru/b047alcd
T]1 cuctemsl
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporeccoB. HeoGpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpuHIMIIBI AEHCTBUS TEIIIOBBIX bu6nunorexa LIOK
mammH. KITJ] https://m.edsoo.ru/2e945513
71 MakcumansHoe 3Hauenne KITM. Iukn bu6mmoreka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
72 P
CHICHHE 3a/1a4 https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE aCTICKTHI
73 HCTIOJIL30BaHUS TETIJIOBBIX JBUTATEIICH. but6mmorexa [IOK
TerutoBoe 3arps3HEHUE OKPYKarOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorexa [IOK
74 P
CHLICHHE 3a/1ad https://m.eds00.ru/c8c70432
O0001IeHne 1 cUCTEMaTU3aINS 3HAHUI
75 o TeMe "TepmoauHamuka. TemnoBsie bubnmorexa LHOK
| pMOAL ’ https://m.edsoo.ru/28d62b3f
MaIITuHbI
76 KoHnTtponbHas pabota 1o Teme bubnuorexa [JOK
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"Tepmonunamuka. TeniaoBbie MalIuHbI"

https://m.edsoo.ru/1b6e26¢5

[TapooOpa3oBaHue U KOHICHCALIUS.

77 Wcnapenue u kunexnue. Y aeiabHas bubmmorexa [IOK
P oA https://m.eds00.ru/6f8e6777
TEIIOTa NapooOpa3oBaHuUs
HacpiieHHbIe ¥ HEHACHIIIICHHBIC TTAPHI.
KadecTBeHHAs1 3aBUCHMOCTD IJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO T1apa OT
78 TeMIIEpaTyphl, UX HE3aBUCUMOCThL OT bubmorexa [JOK
B PATYPBL, https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPaTypPhl KHUIICHUS OT
JIaBJICHUS B JKHUIKOCTHU
79 BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U bubnuoreka [IOK
OTHOCHTEJIbHAS BIIAXKHOCTh https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Pemrenne 3agau
A https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubmmorexa LIOK
P ' P https://m.eds00.ru/20a88a03
KPUCTAIIJIOB
[1naBieHrEe U KPUCTAIH3ALIMSL.
p bubmmoteka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TENA.
Aegop P but6mmorekxa [IOK
83 Pacrshxenue u cxxarue. Casur. Moayib
. https://m.edsoo.ru/dalaab10
IOnra. Ilpenen ynpyrux nehopmanuii
TermoBoe pacmpeHne XKUAKOCTEN U
84 TBEPABIX TeJI. AHTAPMOHU3M TEIJIOBBIX bubmorexa [JOK
P . P https://m.edsoo.ru/7ba5edf?2
KOJIeOAHHI YaCTHIl BEIIECTBA
85 [IpeoOpazoBanue sHEPTUU B (Ha30BBIX bubmmoreka [JOK
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nepexonax https://m.eds00.ru/97a0672f
bu6nuoreka [IOK

86 Yy §

PABHCHHE TEMIIOBOTO bananca https://m.edsoo.ru/ab1521fb
bu6nunorexa LIOK

87 T %

CIYTIME ROHIPOID https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATsKEHUE.
Kanunnspuele spinenus. JlaBnenue noj bu6mmoteka [JOK

88 .

HMCKPUBJIICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0001Ienne U cucTeMaTH3alys 3HAHAN
89 110 TeMe "ArperatHsle COCTOSHUS Bubmiorexa IOK
P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KoHTpoinbHas pabota 1o Teme
90 "ArperaTHbsle COCTOSIHHS BEIECTBA Bubmiorexa IOK
P " H ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TIOJTYIIPOBOTHUKHI
DJIeMEHTAPHBIN DIEKTPUIECKUN 3apsi.

92 3akon coxp aHEeHUs 311:1@ I/I‘-IGCKOI‘E ! bubnmorexa LOK

p p https://m.edsoo.ru/f49afd24
3apsna

93 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorekxa [IOK
3apsanel. 3akoH Kynona https://m.edsoo.ru/445b7746

but6mmorekxa [IOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ec5a

https://m.edso0.ru/08fc19bc
b K
95 Onektpuueckoe nose. Ero aeiictBue Ha n6mroTexa O

https://m.edso0.ru/05c6bfal
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SJICKTPHUYCCKUC 3aps/1bl

HaHpH)KéHHOCTB OJICKTPHUYCCKOI'O I10JIA.

[Ipo6usriii 3apsza. Jlunuu

bub6nmoreka [IOK

96
HaIPSKEHHOCTH DJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE AIEKTPUUYECKOE MTOJIC
IMorennmaabHOCTE
97 AJEKTPOCTATUYECKOTO ToJIsL. Pa3HoCTh bubmmorexa [JOK
P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSDKEHUE
[ToreHnuanbHas SHEPrus 3apsijia B
98 3JICKT L(I)CTaTI/I‘leCKOI\fI) oJie I;I(I)[TeH nai bubmmorexa [IOK
P ] i https://m.edsoo.ru/af5fa389
AJNEKTPOCTATHYECKOTO TIOJISI
CBs13b HANPSOKEHHOCTH TIOJIS U
99 A3HOCTH MOTEHITUAJIOB JIJIst bubmmorexa [JOK
P i A https://m.edsoo.ru/df7a6838
AIEKTPOCTATHUECKOTO OIS
100 [Ipunnun cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bubnmorexa LIOK
101 P
cHieHHe st https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsana. [lone bubnmnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO IO
103 06LéMp mapa Ilj'Ione paBHOMe HO Bubmmorexa [IOK
y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH
104 IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edsoo.ru/32405eab
JIMdIeKTpUKY U MOJTYIPOBOAHUKY B bubmuoreka [IOK
105
3IIEKTPOCTATUUECKOM MOJIE https://m.edso0.ru/060ebab5
106 Konpnencarop. DnekTpoéMKOCTh bubmmoreka [JOK
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KOHJICHCATOPa. DIEKTPOEMKOCTb
TUIOCKOTO KOHJIEHCATOpa

https://m.edso0.ru/845b4f73

[TapamiensHOE coeMHEHME bubmunoreka [JOK
107
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnemoBareIbHOE COSTUHEHNE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKeHHOT0 KOHAEeHcaTopa bubmorexa HOK
p p a p https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
111 JIBukeHue 3apsyKEHHON 4acTULIbI B Bbu6moteka [JOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUH bu6mmoreka IIOK
1o teme "DneKkTpuueckoe mnoie" https://m.eds00.ru/5752603f
114 Pemenue 3amau Teme "InaeKTpudIecKoe bubnnorexa [JOK
mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [TocToSHHBIN TOK. Y CIIOBUSI
115 CYIIIECTBOBAHUS IOCTOSHHOTO bubnnorexa [JOK
ym https://m.edso0.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 nu .H
crourmky Toka. Hanpsbierne i S1C https://m.edso00.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnHu. bu6muoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COITPOTUBIICHHS
but6mmoreka [IOK
118 OJIHOPOJTHOT'O ITPOBOJTHUKA OT €0

JJIMHBI U TUTIOIIAAN MOIMCPEUYHOTO

https://m.edsoo.ru/95fcdf51
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CCUCHUA

119 VY nenpHOE CONPOTUBIICHUE BELIECTBA. bub6nmoreka [IOK
Pemienue 3anau https://m.edso0.ru/437f8300
ITocnenoBarenbHOE, MApATIEIBLHOE, bubnunoreka LIOK

120
CMEIIIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX Bu6muotexa [JOK
neneii. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37

bubnuoreka [{OK

122 P

CHICHHe sajat https://m.edso0.ru/3881b469

123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoynsa —Jlenna https://m.edsoo.ru/a3605c5¢c

bubnuoreka [{OK

124 P

CHLICHHE 3a /a4 https://m.edso0.ru/6761bfOf
MOIIHOCTH YJAEKTPUYECKOTO TOKA.
125 TennoBas MOIITHOCTh, BEIACIIICMAs Ha bubmorexa HOK
H > BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 P
CHICHHE 3a/1a4 https://m.edsoo.ru/eb72fc24

127 OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE bubnmnorexa [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af

128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LTI https://m.edsoo.ru/221f40fh

but6mmorekxa [IOK

129 P

Cletme sajat https://m.edso0.ru/3580b679
but6mmorekxa [IOK

130 M

OTITOCTL HCTORHIKA TOKA https://m.edsoo.ru/a0ae51d8

131 Kopotkoe 3aMbikanue bubmorexa LIOK

https://m.edso0.ru/546f5632
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bubnunorexa LIOK

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa https://m.edsoo.ru/353683e
bu6nmorexa [IOK
133 Pemenne sanaz https://m.edsoo.ru/4410cef0
Pemenue 3anau no treme "[locTosHHbII bubnuorexa [{OK
134 .
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo teme "l[locTostHHBIN bubnuorexa [IOK
ANEKTPUIECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo reme "l[locTostHHBIN bubnuoreka [{OK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/eb5d4687
O06o001eHre U cucTeMaTr3aIysa 3HaHUH
137 o Telxlfe "[TocTostHHBII 3neKL; WYCCKUN bubmmorexa [IOK
" P https://m.edso00.ru/bfd7a050
TOK
138 KonTposnbHas pabora no teme bubnmnoreka HOK
"TTocTOSHHBIN ANEKTPUYECKUH TOK" https://m.eds00.ru/1885ddf1
DneKTpudecKas MPOBOANMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P . ’ P https://m.edsoo.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPax U
140 aCIUTIaBax JICKTPOJUTOB. 3aKOHBI bubmmorexa [TOK
P P ’ https://m.edso0.ru/4b423491
®dapanes U1 JIEKTPOIU3a
bubnunorexa LIOK
141 i !
DNeKTpUUecKuii TOK B razax. [lna3zma https://m.edsoo.ru/92d92f76
142 DNEKTPUUECKUH TOK B BaKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edso0.ru/2E+160
DNEeKTPUUECKU TOK B bu6muoreka [JOK
143
MIOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
144 [TomympoBOTHUKOBBIE PUOOPHI bubnuoreka [JOK



https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

145

Pu3N4eCKUu IPAKTUKYM 110 TEME
"M3MepeHue Cuiibl TOKa U HAPsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPH MIOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
W3MEPUTEIIbHBIX PUOOPOB" WIIH
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MEpeHUsS PU3NICCKUX BEITMYUH TIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

https://m.eds00.ru/83622200

bub6nmmoreka [IOK
https://m.edsoo.ru/5643ea56

146

147

Ou3nyecKkuil MPakTUKYM IO TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LEBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs ITpU
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOM IIJIOCKOCTH"
wim "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
IBHKeHUN"

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

bu6nmorexa LIOK
https://m.edso00.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CcBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

149

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3yueHne nBUKEHU Tema 10
OKPY’KHOCTH C IIOCTOSSHHOM 110 MOYJIIO
ckopocthio" wim "MccnegoBanue

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514
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3aBHCUMOCTH MEPHOAA O0paICHUs
KOHHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

150

151

152

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenune paBHOICUCTBYIONIEH CHITBI
MIPH IBMKEHUH OpYCKa M0 HAKIIOHHON
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €ro Macchl”

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYrOCTH, BO3HUKAIOUIUX B IIPYKUHE U
PE3MHOBOM 00paslie, OT UX
nepopmanun” unu "M3ydyenne
JIBUKEHUSI CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUii
650K"

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue koappuiienta TpeHus no
BEJIMYMHE YIIIOBOTO KO3 puirenTa
3apucumocTH Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEpEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITN
"N3y4yeHne IBUKEHMS IPy3a Ha Bally C
TpeHueM"

bu6nunorexa LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b81al

bubnmnorexa LIOK
https://m.edsoo.ru/b83b1607

153

DuU3nyeCcKuil MPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7
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TBEPAOTO TEJIA, UMEIOILETO OCh
Bpaienus" win "KoncrtpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMunuBOCTH
TBEPAOro Tella, UMEIOIIEro MJI0Maab
onops!"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenune umnyibca Tena 1no
TopMO3HOMY IyTH" unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIEIH
IIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI"
wiu "HMccnenoBanue coxpaHeHus
MMITYJIbCa IIPU yIIPYTOM
B3aumozeiictun" i "M3mepenue
KMHETUYECKOW YHEPTUH Tea 110
TOPMO3HOMY IIyTH"

bubnuoreka [{OK
https://m.edsoo.ru/856fbh28e

155

156

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4eHne n30TEpPMHUUYECKOTO Mpoliecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzob6apHoro npouecca" uiu
"IIpoBepka ypaBHEHUS COCTOSHUS"
Pu3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenue yaenpHoi TennoéMkoctu"
un "UccnegoBanue npouecca
OCTBIBAaHHU BelllecTBa" MIN

but6mmorexa [IOK
https://m.edsoo.ru/e0fe7e07

bubnmnorexa LIOK
https://m.edsoo.ru/2f2faa61
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"HccnenoBanue aanadaTHOro
nponecca’ win "M3yuenue
B3aMMOCBS3H HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMrepaTypbl KUTICHUS KUAKOCTEH"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIapEeHUS KUJKOCTER" it
"N3mepeHue yaenbHOM TemIOTh
raBieHus abpaa" uwin "U3yuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomernieHuun". 3mepenue

ko3 duIlMeHTa MOBEPXHOCTHOTO
HATSHKCHUS

bubnuoreka [{OK
https://m.edsoo.ru/6b1a23b5
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Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHI0
U3ITy4EHUs CBETOAMOA" UITN
"N3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
NOTEHLNAJIOB (HANPsKEHUs ) IPU
MOCJI€I0BATEIHLHOM COEIUHEHUU
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB" MIH

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377

bubnunoreka LIOK
https://m.edso0.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

"N3MepeHue yAeabHOro COPOTUBIICHUS
npoBogHUKOB" K "MccienoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue anekrponuza’ win
"N3mepenue 3apsijia 0OJHOBAIIEHTHOTO
noHa" wim "Uccnenosanue

bubnunoreka LIOK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTepUCTUKHU auoaa”
PesepBubiit ypok. O000IICHHE U
161 CI/ICTEM&TI/I?»Z.IP ust 3HaHI/II‘/IJIH 10 TEME bubmorexa OK
" Il" https://m.edsoo.ru/ed017d93
Kunemaruka
Pesepenbiit ypok. O6001meHne u
162 CI/ICTEM&TI/I?»ZP WSl 3HaHUH 0 TeMe bubmorexa [JOK
H https://m.eds00.ru/3149956b
"Ilnaamuka"
bubmmoteka IIOK
163 IT i
POMENYTOTHBI KOHIPOID https://m.edso00.ru/0f9752ac
Pesepeubriit ypok. O6001mIeHwe 1
164 CI/ICTIC)MaTI/BZp ust ?,HaHI/H;IH 10 TeMe bubmorexa I[JOK
" B " https://m.edso0.ru/6¢0df9cc
3aKOHBI COXPaHEHHUSI B MEXaHHUKE
Peseprubrit ypok. O6001eH1E U
165 CHCTEeMaTH3alusl 3HaHUH 10 TeMe but6mmorekxa [IOK
"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOM https://m.edsoo.ru/de148976
Teopun"
166 PesepBHblii ypok. O60011€HNE U bubmmoreka [JOK

CHCTEeMaTH3aIis 3HaHUH 110 TeEME

https://m.edso0.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U

167 CUCTEMAaTH3alMs 3HAHUH 110 TeME 1 bubmuorexa [JOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexos”

PesepBuEblil ypok. O0001IIEHHE U

168 CI/ICTIe)MaTI/BZp 1501 3HaHI/H7IIII 10 TEME 1 Bubmaorexa ITOK

" " " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBHEblil ypok. O0001IIEHHE U

169 CI/ICTEM&TI/IBZP 1501 ?,HaHI/H;1 10 TEME 1 buGnuorexa [IOK

" If . https://m.edsoo.ru/3cae6dal

ITocTOSITHHBIN JIEKTPUYECKUIA TOK
PesepBHrlil ypok. O0001IEHIE U
170 CI/ICTIe)MaTI/BZp 1501 ?,HaHI/H;III o teMe "Toxu 1 buGnuorexa [IOK

B " https://m.edso00.ru/cc7681d4

B Pa3IMYHBIX Cpeaax

OBIIEE KOJIMYECTBO YACOB I10
1 170 10 16

[NPOTPAMME



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

11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
B3anmopeiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOA ' https://m.eds00.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammnepa
BekTop MarHuTHOM WH, 17178
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK I\/LIIarHI/ITHLIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHO€e 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
TokoM. OmbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DIeKTpOU3MEPUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanTpaBJICHUE U
7 MOAYJb. JIBU2KEHHE 3apsKEHHOU 1 bubmuoreka [JOK
YaCTHULBI B OJJHOPOJHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edso0.ru/504e98c7
9 Pa6ora cunsl Jlopenma 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

bubnunorexa LIOK

10 Pemuterme sagas https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 deppoMarseTHky, mapa- u bubmorexa [JOK
PP > 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
. bubnuoreka [{OK
14 Bxopoit korrpons https://m.edsoo.ru/41c4ae8a
SIBneHre ANeKTPOMArHUTHOM
15 WH uu. IToTOK BEeKTOpa MarHuTHOM bubmorexa HOK
AT, p https://m.edsoo.ru/b3efa0cl
WHIYKIAH
bu6nmorexa LIOK
16 IAC mEyKumH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnnorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe nozie. Toku bu6muoreka [JOK
dyko https://m.edsoo.ru/15abe140
19 OJIC uHAYKINHN B ABHKYITUXCS bubmmoreka [JOK
MPOBOJHUKAX https://m.edso0.ru/0235¢c02
bubnmnorexa LIOK
20 Pemerve 3a1as https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 Hpasio Jlewua https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTE. Katymika bubnuoreka [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
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https://m.edsoo.ru/a6dec188
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HWHAYKTUBHOCTHU B LICTIU ITOCTOSAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHIYKIUU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 P
CHICHHC Safat https://m.edsoo0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3aus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpouHaMuKa" https://m.edso00.ru/76484025
97 KonTtponsHas pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Komnebarennpuas cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubmorexa LOK
-Lap https://m.edsoo.ru/7¢1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onrcanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOJIECOaHUI U3 UX bubnmorexa [IOK
P https://m.edso0.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMATUYECKOTO
OIIMCaHU
but6mmorexa [IOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

KOJIeOaHUI MAaTEMATUUYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX

https://m.edso0.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 ABTOKOJICORHHA https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agag https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),’ https://m.edso0.ru/8ef587be
UHCTPYMEHTAxX
O0001IEHNE U CUCTEMATHA3AIMS
37 3HAaHUU 110 TeMe "MexaHudecKue Bubmiorexa HOK
| https://m.edsoo.ru/eb84182f
KoaeOaHus
DNIeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 o
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3L aMIUTUTYIBI
39 3a 1:1 : KOHJIEHCATOPa C aMILIUT 0};11 Bubmiorexa ITOK
pAA g p M https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
uieaIbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarome dJIEKTPOMarHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa HOK
) YA https://m.edso0.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOT'O Bubmuorexa IOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B LI€TH bubmmoreka [JOK



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKOM 1enu

bub6nmoreka [IOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUHOCTh MepEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE buGnuorexa [IOK
YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HAMIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IeITU buGnuorexa [IOK
p H https://m.edso0.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE 3a/1a https://m.edsoo.ru/a16836a4
Uneanpusiil Tpancdopmarop.
48 HHOI/BBO CTBE)) ne(be paqa Hp buGnuorexa [IOK
p a - TTEPEAl . https://m.eds00.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW IHEPTUH
OKOJIOTUYECKUE PUCKU TTPU
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘ILSO]_E;)aHI/I}Ip bubmorexa LOK
YApTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B MIOBCEAHEBHOU
SKU3HHA
bubmmoteka IIOK
50 P
CHICHHE 3a/1a4 https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O000IIIeHNE U CUCTEMATU3ALHS
52 3HAHUU 110 TeEME "DIEKTPOMATrHUTHEIE Bubmuorexa ITOK
p https://m.edso00.ru/401024a9
KoJsiebanus"
53 MexaHu4ecKkue BOJIHEI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH but6mmoreka [IOK



https://m.edsoo.ru/cfa307af
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKTEepUCTUKH 3ByKa bubmmorexa LIOK
e e 4 Y https://m.edso00.ru/138b6f09
Wndpas3syk u ynprpas3syk. [llymoBoe bubmmoreka [JOK
56 .
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.eds00.ru/7380038f
bu6nunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIEKTPOMArHUTHBIE BOJTHBI. bubmmoreka [JOK
N3inydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
DHeprus MeKTPOMarHUTHBIX BOJIH. bubnuoreka [IOK
59 -
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [TprMeHeHue IeKTPOMAarHUTHBIX bubmmorexa [JOK
P P https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJeBUICHUs. Painookanusi. bu6mmoreka IIOK
DNEKTPOMAarHUTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIllel cpebl
62 KonTposnbHas pabora no teme bubmmnoreka HOK
"KonebGanus u BoJgHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pactpoCTpaHEHHUsI CBETA https://m.eds00.ru/f9566406
Pemenue 3a1au Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 OTtpaxenue ceta. [lmockoe 3epkaino. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBeta. AGCONIOTHBIN U bubnuoreka [JOK



https://m.edsoo.ru/d9ae1000
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OTHOCHUTEJIbHBIN TTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee
oTpaxxeHue. [IpenenpHblid yrou
MOJIHOTO BHYTPEHHETO OTPaXKECHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npuMeHEHUE

bu6nunorexa LIOK

67
3aKOHOB OTPMRCHHIA 1 HPETOMICHIA https://m.eds00.ru/49d830a9
cBera
Xop stydeit B mpusMe. Jucnepeust
. bubnuoreka [{OK
68 cBera. CIIOXKHBIN cocTaB 0€eJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSHUE U bubnuorexa [IOK
onTuyecKas Cuiia JIMH3EI https://m.edso0.ru/60441359
70 [TocTpoeHue n300paxkeHuii B JTMH3aX U bubmmoreka [JOK
HUX CUCTeMaX. YBeJIMUEHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubmorexa [JOK
p ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMO)sTI/I Fe(l;)MJ;T NYECKON bubmorexa [JOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopocTb cBETa U METO/IBI €€ bubmuoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Aucnepens csera https://m.edsoo.ru/lel6ccbe
76 WnTepdepenmus ceera bubmmorexa LIOK

https://m.edso0.ru/5fc0c638
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KorepeHTHbie HCTOUHUKH. Y CIIOBHS

77 HaOJIIOJICHUS MAKCUMYMOB H bubmorexa [IOK
https://m.eds00.ru/c6416d48
MHUHHMYMOB
. bubnuorexa [{OK
8 Tetcymuit koHTpOI: https://m.edsocI)_.[ru/3061de2b
bubnuorexa [{OK
7 [puvenenue unrephepentum https://m.edsoi_.[ru/668edb08
bubnnorexa [JOK
80 Jlugparis caera https://m.edsoc])_.[ru/12ed04b5
81 JudpakiuonHas pemeéTrka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnuorexa [{OK
82 Pemenne sanas https://m.edsogru/d580411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus ceera https://m.edso0.ru/e9890fe9
bubmmoteka IIOK
84 Peenne 3axas https://m.edSO(I)_.[ru/056c8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubnxorexa LTOK
https://m.eds00.ru/0b36363d
86 O06o0menne 1 cucTeMaTru3aIus bubnuotexa [JOK
3HaHui mo reme "OnTuka" https://m.edsoo0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [IOK
«OnTukay https://m.edso0.ru/82315dd4
['paHu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
3JIEKTPOAUHAMUKA U IIPUHLIUIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIBHOCTH
89 [TocTynarel cnenuanbHOU TEOPUU bubmmoreka [JOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpU4UHHOCTH.

bu6nmoreka IIOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ame/yIeHre BPEMEHH U COKPAIIEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHIIbI bubmorexa [JOK
Y P HEL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIOBOE U3TYyYEHUE bubmorexa HOK
ya https://m.edso0.ru/f54035a5
bubnmorexa LIOK
o4 Jaxon eMetenit Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoteka IIOK
96
DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadp¢ext. OnpiTer A. T bu6muoreka [JOK
CronetoBa. 3akoHbl poTorPdexTa https://m.eds00.ru/8c68e5b9
YpaBHeHHne DUHINTENHA A1
98 dororddekra. "KpacHas rpanuma” bubmorexa I[JOK
- RP P https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbrte [1. H. bubmmoreka [JOK
JleOeneBa https://m.edso0.ru/64b4f966
100 BoistHOBBIE CBOMCTBA YaCTHIL bubmuorexa [{OK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

Bounsl ne bpoia. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [{OK
101 bpoia i pasmepe! 06J1avcm https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Tyain3m bubmorexa OK
PHyexyIip e https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bu6mmoteka [JOK
KpHCTaJIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MepeHUuli B MUKPOMHUPE.
104 COO?H?HI@HI/IH Helc))n e eHéHH(fCTef/'Ip bubmorexa HOK
N el https://m.edso0.ru/65783dec
I'eitzenbepra
bubnuoreka [{OK
105 Pemenne rpaguueckux sazad https://m.edso0.ru/e70195bd
N bubnuoreka [{OK
1 P
06 CHICHHE PaciCTHbIX 3a/at https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: Bu6 10K
noIMoTeKa
1 7 n T " HK -
0 OCHOBHUC 0", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moelb aToMa bubmorexa [JOK
. P a https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
JHEpPruu aToMa Boaopoza https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
U3JIy4CHHE CBETA https://m.eds00.ru/f945d85¢c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
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113

Hyxnonnas mozeins saapa

I'eitzen6epra-MiBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edso0.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34adasde

114

3aKOH paln0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusnue

pPaarOaKTHUBHOCTHU HaA ’KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/IH

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cuibl. Jledekt Macco spa.
S nepnblie peakuuu. AnepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CHHTE3A.

OKOJIOTHYECKHE aCIICKThI pPa3BUTHA

AJIEPHOMN SHEPTETUKH

Mertoast peructpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIBHBIE B3aUMOJCHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
IIpencraBnenue o CtanmapTHON
mogenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usnka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Matepust U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTUHBI MUPa

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnunorexa LIOK
https://m.edso0.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTansl PasBUTUA aCTPOHOMHU.

bubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTH 3aKOHOB (PU3UKU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bub6nmoreka [IOK

119
00BEKTOB. MeTo/1bl aCTPOHOMUYECKUX https://m.eds00.ru/39c44028
HCCIICIOBaHUI
CoBpeMEHHBIC ONITHYECKUE
120 TEJIECKOIIBIL, PAAUOTEIIECKOIIBI Bubmaorexa ITOK
-P ’ https://m.edso0.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIHUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NBIDKEHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTE. MICTOUHUK bubmorexa HOK
o https://m.eds00.ru/22748eb4
sHepruu CosHIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepucTuku. [luarpamma brbmmorexa [JOK
., PaKTep o Snarp \ https://m.edso0.ru/42169944
CIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa LHOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABJICHHS O bubnunorexa LIOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yre — Hama ['anakTuxa.
126 Twumne! ramakTuk. YépHble ALIPHI B bubnuorexa [JOK
- ep AAbIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Paciunpenne BeenenHoid. bubmmoreka [JOK

3akon Xab6mna. Teopus bonpbuioro

https://m.edso0.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa Beenennoi.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSIHHBIX MarHUTOB' MJIM
"UccnenoBaHue CBOMCTB
dbeppomMaraHeTUKoB" UiIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3nYecKuil TPAKTUKYM 110 TEME
"U3mepenue cuibsl Ammepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa'" WU
"Onpenenenre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO Moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue sBIEHUA
camouHaykiuu" i "Coopka Moaeu
AJIEKTPOMArHUTHOTO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

DuU3nyeCcKuil MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

"N3mepenue neprojia CBOOOIHBIX
KOJIeOaHUI HUTSHOTO U MPY>KMHHOTO
MAasiTHUKOB"

https://m.edsoo.ru/5d159d35

Pu3N4eCKU IPAKTUKYM 110 TEME

bubnunoreka LIOK
135 "IIpeoOpa3oBaHue YHEPTUU B
peobp b https://m.eds00.ru/a28026bd
NPYKUHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIEI0BATEIIBHO COCIUHEHHBIE
136 op eHcaTop, Ka ezucrop" bubmorexa LIOK
KOHJICHCATOP, KaTYIIKY U PE3HUCT
H" P, KATYIIEY H P P https://m.eds00.ru/89dc2d90
win "UccrnenoBanue paboThl
HMCTOYHUKOB CBETA B LIETIH
MepPEMEHHOTO TOKa"
DuU3NYECKU MPAKTUKYM 10 TEME
137 "N3ydenue na 121 e (?M 3BYKOBOM brbmmorexa LIOK
HUE TTapaMeTPOB 3BYKOBOI
i " P P e https://m.eds00.ru/b100661a
BOJTHBI
Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenne mokazarens mpeoMIIeHuUs
138 cre ar')' Mogvaere P bubnnorexa [JOK
TeKJa" WiIn TydeHU
yi https://m.edsoo.ru/42569eal
M300paKeH!s B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEILleCTBA bu6muoreka [JOK
(Ha mpuUMepe KUAKUX JINH3)" WIn https://m.edso0.ru/b879fb3f
"U3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaroIuX JINH3"
140 Pu3nuecKuil NTPAKTUKYM 110 TEME bubmmoreka [JOK

"HaGnronenue qudpakumm,

https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737

uHTEp(EpPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKui IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEIATUBUCTCKUX YacTull (1o
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

bubnunoreka LIOK
https://m.eds00.ru/63756¢47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gorodrdpdexra"
wim "HMccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspKkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEeHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bu6mmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ UCOIB30BaHUEM J103UMeETpa”
i "M3yuenue nornomenus 6era-
4acTUL AJIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJTh30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

co3Be3usi CeBepHOro Mnostymapus u
spkue 38€3a61" win "HaOmroneHus B
teneckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTH3AIH
3Hanuil. Posib GU3MKK 1 aCTpPOHOMUH B

bu6nunorexa LIOK

146 SKOHOMHYECKOH, TEXHOIOTHUECKON
. y ’ https://m.edsoo.ru/ad6ddeed
COITMAIBHOM M ATHYECKOM chepax
JEATENLHOCTH YEJIOBEKA
bubnunoreka LIOK
147 HTOroBuIii KOHTPOIIL
P https://m.edso0.ru/18f19f7¢c
O0001IeHNE U CHCTEMATH3 AL
3HaHu#. Posb pusnueckoit Teopun B
OPMHUPOBAHUU MPEICTABIEHUI O
148 gnznqcixoﬁ Ka TEIHC MHPA, MECTO bubmmorexa LIOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o00611eHNe U cHUCTEMaTU3ALUS bu6mmoteka [JOK
3HaHu# 1Mo Teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3 AL but6mmorekxa [IOK
3HaHu# 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o00mIeHNEe U CHCTEMaTH3aITHS bubmuoreka [{OK
151 N
3HaHu# 1o Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNE U CHCTEMATH3AINS
152 3HaHuH 1o Teme "CTtaTtHka TBEpIOro bubnnorexa [JOK
| P https://m.edso0.ru/3cca482e
Tena
153 O00011eHrEe U CUCTEMATU3 AL but6mmoreka [IOK

3HaHUN 110 TeMe "3aKOHBI COXPaHEHHUSI

https://m.edsoo.ru/32a4d1a0
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B MexaHuke"

O00011eHrEe U cCUCTEMAaTU3ALIIS

154 3HaHu# 110 Teme "OCHOBEI Bubmorexa IIOK
. N https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TEOPHH
O00011eHNE U cCUCTEMATU3ALIIS
155 3HaHui mo reMe "TepMoanHaMUKa Bubmorexa IIOK
']'p A ) https://m.eds00.ru/c63f7c10
TeruioBble MaIIUHBI
O00011IeHNE U CUCTEMATH3AIMS
156 3HaHUM 1o TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus BenlecTsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexomnl"
O0001IEHNE ¥ CUCTEMATHA3AIMS
157 3HAHUU 110 TeMe "DIEeKTPUIECKOE Bubmzorexa IOK
" P https://m.edsoo.ru/3bf0def9
[oJie
O00011eHNEe U CUCTEMATU3ALIS
158 3HaHuil o teMe "T1oCTOAHHBII Bubmorexa IIOK
. " https://m.edsoo.ru/71453ee6
AIIEKTPUICCKUI TOK
O00011IeHNE U CUCTEMATH3AIIS
159 3gaHui 110 Teme "ToKU B pa3InyHBIX Bubmorexa LIOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre U cucTeMaTru3alus bubmmroreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
161 CI/ICTIe)MaTI/BZp W 3HAHUH 10 TEME BrbmroTexa [IOK
" B " https://m.edsoo.ru/053e2248
DNEeKTpOMarHUTHAS WHYKIIHS
PesepBurrii ypok. O000111€HIE *
P P . bubmuorexa [{OK
162 cHCTEMATHU3aIUs 3HAaHUH 110 TEME

"Mexanndeckue Koinedanusg"

https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
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PesepBHeiit ypok. O600IICHHE U

163 cUCTEMAaTH3alNA 3HAHUH 110 TEME 1 buGnuorexa [IOK
1 https://m.edso0.ru/5e2bb83d
"DJIeKTpOMarHuTHbIE KosieOanus"
PesepBHeiit ypok. O600ICHHE U
164 CHCTEMAaTU3alMs 3HAHUH 110 TEME 1 bubnunoreka LIOK
"MexaHu4YeCcKue 1 3JEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHrlil ypok. O0001IEHIE U
165 CI/ICTEMaTI/I?,Zp Hst 3HaHI/II\/IJIH 110 TEME 1 bubnnorexa [IOK
" " " https://m.edso00.ru/52ad1603
Onruka
PesepBHEblil ypok. O0001IIEHHE U
P 7P ilI bubnuoreka [IOK
166 cucTeMarTu3alus 3HaHUH 110 TeEME 1
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBusblii ypok. O0001IEHIE U
167 CI/ICTEMaTI/BZp U 3HaHI/II7IIlI 10 TEME 1 bubnmorexa OK
" B . \ https://m.eds00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBHEIil ypok. O000IIIEHNE U
168 CI/ICTEM&TI/I?»ZP U 3HaHI/H;III 10 TEME 1 bubnmorera [IOK
" 1 | https://m.eds00.ru/1f511654
duszuka aroma
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OBUIEE KOJIMYECTBO YACOB I10 170 16
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MPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOro
pe3yiabTarta

10.1

IIpoBepsieMble npeaMeTHbIE pe3ybTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMbl CpeJIHEero oo1ero oopa3oBaHus

I[eMOHCTpI/IpOBaTI) Ha ODpuMepax pojib U MECTO (1)I/I3I/IKI/I B (bOpMI/IpOBaHI/II/I COBpCMCHHOI\/'I Hay41-
HOM KapTHUHBI MHpa, B Pa3BUTUU COBpeMeHHOﬁ TCXHUKU U TeXHOHOFHﬁ, B HpaKTI/I'-IeCKOI\/'I JACs-
TEJIBLHOCTH JIFOJIeH

10.2

YuuTeiBaTh TpaHMIIBI MPUMEHEHHS M3YyYEHHBIX (U3NYECKUX MOJIENel: MaTepuajbHas TOYKa,
WHepIHaNbHas CHCTeMa OTCUETa, aOCOMOTHO TBEPHOE TEJI0, UACAIBHBIN T'a3; MOACTH CTPOCHHUS
Ta3oB, JKUAKOCTEH W TBEPABIX TEJ, TOUCYHBIA SIEKTPUYECKUM 3apsiy — TMPHU pElIeHUN
(bu3HyecKux 3a1a4

10.3

PacriosnaBath usznueckue siBIIeHUS (IIPOIECCHI) U OOBSICHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KHHETUIECKOM TEOPHU CTPOCHHUS BEIIECTBA U DIICKTPOTUHAMUKHI: PABHOMEPHOS U
PABHOYCKOPCHHOE TPSAMOJIMHEHHOE JBIKCHHE, CBOOOIHOE MAJCHHE TeJ, IBIDKCHHE 10
OKPYXXHOCTHU, MHEPIHs, B3auMojeicTBue Tei; auddysus, OpOYHOBCKOE IBHIKCHUE, CTPOCHHE
JKUIKOCTEH U TBEPABIX TeN, M3MEHEHHUE 00hEMa TN TPH HarpeBaHUU (OXJIAXKICHUH), TEIIOBOES
paBHOBecue, HCIapeHHe, KOHACHCAIWs, IJIABICHHE, KPUCTAJUIM3ALMS, KHUIICHHE, BIaXKHOCTDH
BO3/yXa, IOBBIIICHUE IABJICHHUS ra3a MpHU e€ro HarpeBaHWH B 3aKPBITOM COCY[E, CBSI3b MEXKIY
napaMeTpamMi COCTOSIHUSI T'a3a B U30MPOLIECCaX; AEKTPHU3AIIHS TeJl, B3aUMOJICHCTBHE 3apsI0B

10.4

OnuceIBaTh MEXaHUIECKOE IBIDKCHHE, UCTIONB3YS (M3NYECKHe BEIMYMHBI KOOPAWHATA, MYyTh,
NEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUila, UMITYJILC TENla, KHHETUYECKash DHEPIHs,
MOTCHINABHAS YHEPT U], MEXaHU4ecKasi paboTa, MeXxaHHUeCcKast MOLITHOCTh; IIPH OTIIMCaHUU TIpa-
BUJIBHO TPAKTOBAThH (PU3MUECKUH CMBICI HCIIONB3YEMBIX BEJINUYNH, UX 0003HAUCHUS U €AUHUIIB,
HaXOJIUTh (JOPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3HUYECKYIO BETHUUHY C IPYTUMH BEITUIMHAMU

10.5

OnnceIBaTh U3y4YeHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHMS, HCIONB3Ys (pU3NIECKHe
BEIMYMHBL JABICHHE Ta3a, TEMIEpaTypa, CPeHsAsd KHHETHYECKas JHEPIUs XaOTH4ECKOIro
JIBIDKCHHSA MOJIEKYJ, CpPEOHEKBAApaTH4YHAas CKOPOCTb MOJEKYJd, KOJIMYECTBO TEILIOTHI,
BHYTPEHHSIA dHEPTHs, paboTa raza, Ko3(GHUIHUESHT MOJIEe3HOTO JIEHCTBHSA TEIUIOBOTO JIBUTATEJIs;
IpU ONHCAaHWM MPABWIBHO TPAaKTOBATh (DPM3UYECKUH CMBICT HCIOIB3YEMBIX BEIMYHMH, HX
0003HAYEHUS ¥ eTUHMIIBI, HAXOIUTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEINUUHY
C IpYyrMHU BEIMYUHAM

10.6

OnuceIBaTh HU3YYCHHBIC OJJICKTPUYCCKHE CBOMCTBa BCHICCTBA W DJJICKTPUYCCKUEC SABJICHUA
(HpOLICCCLI), HCIIOJIb3Yys (I)I/I3I/I‘-I€CKI/IC BCJIMYMHBI: BHCKTpI/ILIeCKI/Iﬁ 3apsad, SJICKTPHUICCKOC II0JIC,
HaHpH)KéHHOCTL IoJIs1, NOTCHIMAJI, PAa3HOCTb MOTCHUMUAJIOB; NPHW OIMHMCAHUHW IPAaBHUIBHO TpaK-
TOBATb (bl/ISI/I‘IeCKI/IfI CMBICJT UCITOJIB3YEMBIX BCJIMYUH, UX 0003HaYEHUSA U CAUWHUIBI; YKAa3bIBATh
(bOpMy.]'II:I, CBA3BIBAIOIINEC JaHHYTO q)HSPI‘leCKYIO BCJIMYHHY C JPYTUMH BCIINUYNHAMUA

10.7

AQHAJM3UPOBATh (PU3MYECKHE TPOIECCHl M SABJICHUS, HCHONB3YS (PU3MYECKHUE 3aKOHBI |
NPUHIMIEL 3aKOH BceMupHoro tsrotenus, I, II u 1l 3akonsr HreloToHa, 3aK0H COXpaHEHHS
MEXaHMYECKOI SHEPruH, 3aKOH COXPAHEHHS UMITYJIbCa, IPUHIINII CYNEPIO3UIIAH CHJI, TPHHIUIT
PaBHONIPABHS MHEPIHATIBHBIX CHCTEM OTCUETa; MOJICKYIIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS




Kon
MPOBEPSIEMOro
pe3yiabTara

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTAaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMI
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBaHus

BC€IICCTBA, T'a30BBIC 3aKOHBI, CBA3b cpenHeﬁ KUHETHYIECKOI OHECPIUU TEIIJIOBOI'O IBHIKCHUA
MOJICKYJI C a0CONIOTHOMI TeMHCpaTypOfI, HepBBIfI 3dKOH TCPpMOAUWHAMUKH; 3dKOH COXPAHCHUA
QJICKTPUYICCKOTO 3apsiia, 3aKOH Ky.l'IOHa; Ipu 3TOM PpaA3JIMvaTh CIOBECHYIO q)OpMy.]'H/IpOBKy 3a-
KOHa, €T0 MaTeMaTU4Y€CKOC BbIPAXKCHNUEC U YCIIOBUS (I‘paHI/IIII)I, O6J'IaCTI/I) IPUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHEIC IIPUHIUTIIBI JefcTBUS MallliH, HpI/I60pOB U TEXHUYCCKUX yCTpOﬁCTB; pas-
JINYaTh YCJIOBHUA UX 0€30I1aCHOI0 MCIOJIb30BaHUS B HOBCCZ[HCBHO?JI KHU3HH

10.9

BBIMONHATE IKCIEPUMEHTHI 10 HCCIIEOBaHHIO (DU3MUYESCKUX SIBICHHH W MPOLECCOB C UCIIOJb-
30BaHUEM MPSAMBIX W KOCBEHHBIX M3MEPEHHIA; TIpU 3TOM (HopMyIupoBaTh MmpodiiemMy (3amaqy)
Y THITOTE3Y Y4eOHOTO IKCIIepHUMEHTa, COOUpaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pPYI0BaHHUS,
MPOBOMTH OMBIT U POPMYIUPOBATH BHIBOJIBI

10.10

OcCyIecTBIATh NpsIMbIE U KOCBCHHBIE M3MEPEHHs (PU3MUECKUX BEJIHYUH; NMPU 3TOM BHIOUpAThH
ONTUMAJIBHBIA CIIOCOO U3MEPEHHUS U UCIIOJIB30BATh M3BECTHBIC METOABI OLIEHKHU MOTPEIIHOCTEH
U3MEPEHUN

10.11

HccnenoBath 3aBUCUMOCTH MEXIY (QU3UYCCKHMMHU BEIUYMHAMH C UCIIOJIB30BAHUEM IPSIMBIX
WU3MEPEeHH; TIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PHKCHpPOBATH PE3yJbTATHI IMOJy4SHHON
3aBUCHMOCTH (DM3UYCCKHX BEIWYMH B BHIC TaOJMMII W TpapHUKOB, JENaTh BBIBOJBI IIO
pe3ynbTaTaM UCCIeI0BaAHUS

10.12

CobmronaTs npaBuia O0€30IaCHOrO TPyZa IPU MPOBEICHUN MCCIECAOBAHUM B paMKax ydeOHOro
IKCIICPUMEHTA, y4eOHO-HCCIENOBATENbCKON U MPOCKTHOH NEATENbHOCTH C HCIOIb30BaHHEM
M3MEPUTEIBHBIX YCTPOICTB U 1a00paToOpHOTO 000pYIOBaHUS

10.13

Pemmate pacuérHble 3a7audl C SBHO 33JaHHOIN (DPM3MUECKON MOJIENBIO, UCTIONB3YS (hHU3MUECKUE
3aKOHBI W TIPWHIMIIB;, HA OCHOBE aHAIM3a YCIOBHS 33/a4d BBIOMpATh (U3NYECKYIO0 MOJIEIb,
BBIIIETATh (PU3WYECKHE BEJMYMHBI U (HOPMYIBI, HEOOXOANMBIE Ui €€ pelIeHus, MPOBOIUTH
PacyETHI U OIIEHUBATH PEATIbHOCTH MOyIEHHOTO 3HAYSHUS (DH3HIECKON BETMINHBI

10.14

Pemmate KauecTBEHHBIC 3a/a4d: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUUBYIO IICTIOUKY
paccyXJeHHUI ¢ OMOPOi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBICHUS

10.15

Vcnonb30BaTh Mpu pelieHny y4eOHbBIX 3a7a4 COBPEMEHHBIC HH(OPMALIMOHHBIC TEXHOJIOTHHU IS
MIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAIMU U NIPECTABICHUS YUeOHON U HAyYHO-TIOMYISIPHON
UHQOPMAIMK, TONYYCHHOM M3 pa3IMYHbIX HCTOYHHKOB; KPHUTHYECKH aHAIM3HPOBATH
HOTy4aeMylo HH(POpPMAaIHIO

10.16

[IpuBomUTH IPUMEPHI BKJIaa POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYXKAIOLLET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcnonp30Bath TeopeTHUIeCKUe 3HAHUS MO (U3UKE B MOBCEAHCBHOHN KH3HH TSI 00CCIICUECHUS
6€30MacHOCTH TPH OOpAICHUH C MPHUOOPAMHU U TEXHUYECCKUMHU YCTPOMCTBAMH, /IS COXPAHCHHSI
3II0POBbS M COOJIFOJICHHUS] HOPM KOJIOTHUECKOT0 TIOBESICHUSI B OKpY KatoLIei cpenie

10.18

PaboraTe B rpynme ¢ BBIMOJHEHHEM PA3JIMYHBIX COLHUAIBHBIX POJIEH, MIaHUPOBaTh padboTy
TPYIIIbI, PAllMOHANIBHO pPacCHpeeNsaTh O0S3aHHOCTH W TUIAHUPOBATH JCSTEIHHOCTh B HECTAH-
JTAPTHBIX CUTYalUsAX, aJcKBAaTHO OLICHUBATh BKJIAJ KaKJIOTO U3 YYACTHHKOB I'PYMIBI B PEIICHUE




Kon
MPOBEPSIEMOro
pe3yiabTara

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTAaThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMI
MPOTrPaMMBbI CPeTHEro ooIero 0opa3oBaHus

paccMaTpuBaeMoi MPoOIeMbI

11 KJIACC

Kon
MPOBEPSIEMOr0
pe3yabTaTa

I[IpoBepsieMble npeaMeTHbIE pPe3yabTaThl 0CBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
MPOrpaMMbl cpeJIHero oouero oopa3oBaHus

JleMOHCTpUpOBaTh HA HpUMEpax pOdb M MECTO (U3UKM B (HOPMHPOBAHMU COBPEMEHHOU
111 Hay4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOU
JeSITEIbHOCTH JIIOJIEH, IIETTOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUpa

YYuTHIBATh TPAHUIBl NPUMCHEHHS HU3YYCHHBIX  (DU3MYECKUX  MOJENCH:  TOYCUHBIH
11.2 ANIEKTPUYCCKUAN 3apsij, sIepHas MOJENb aToMa, HYKIIOHHAsS MOJEIh aTOMHOIO sapa IpH
pelIeHur PU3NUSCKUX 3a1a4

Pacnio3naBate (Qu3uueckue sBieHHs (Tporiecchl) W OOBSICHATh WX HAa OCHOBE 3aKOHOB
AIIEKTPOANHAMHUKH U KBAaHTOBOH (DM3MKH: 3JIEKTPUYECKAasi IPOBOJUMOCTD, TEILIOBOE, CBETOBOE,
XMMUYECKOe, MAarHUTHOE JCWCTBHS TOKA, B3aHMMOICHCTBHE MATrHUTOB, DJIEKTPOMArHHUTHAS
113 WHAYKIWsS, JCHCTBHE MArHUTHOTO TOJNS HA TMPOBOJHHUK C TOKOM W JABIXKYINUICS 3apsi,
' AJIEKTPOMATHUTHBIC KOJICOAHHSI U BOJIHBI, IPSMOJIMHEIHOE PACIIPOCTPaHEHUE CBETA, OTPAXKCHUE,
mpeioMiIeHue, UHTepdepeHIys, IUQpakius U NOIIpH3alus CBeTa, IUCIEPCHs] CBETa,
(dotoanexTpuueckuii apdekr (hoToaddekt), cBeToBOE AaBlIcHHE, BOSHUKHOBCHHE JTMHEHYATOTO

CIICKTpa aToMa BOJ10poJia, €CTCCTBECHHAA U NCKYCCTBCHHAsA paaIlOaAKTUBHOCTDb

OnuceIBaTh M3YYCHHBIC CBOMCTBA BEIIECTBA (DIIEKTPHUYCCKUE, MATHUTHBIC, ONITHYECKUE, IICKT-
PHYECKYIO MPOBOAMMOCTh Pa3IMUYHBIX CPEI) M dJICKTPOMArHUTHBIE SBJIEHHUS (IIPOIECCHI), HC-
MOJb3ysl (PU3MUYCCKHE BEIUYMHBI: JJICKTPUUYCCKUN 3apsil, CHUIa TOKa, JJICKTPUYECKOE
HampsDKEHHEe, SJIEKTPUYECKOe COMPOTHUBICHHE, Pa3HOCTh MoTeHmuaioB, JJIC, pabora Toka,
114 HMHAYKIUSA MarHUTHOTO 10JIs, cuia Amiepa, cuna JlopeHna, MHIYKTUBHOCTb KaTyIIKH, SHEPrus
' JJIEKTPUYECKOTO M MArHUTHOTO IIOJICH, MEpUoJ M YacToTa KoyieOaHuil B KojeOaTeIbHOM
KOHTYpeE, 3apsAa M CHJa TOKA B IPOLECCe TapMOHHUYECKHX JJIEKTPOMArHUTHBIX KOJICOAaHWHA,
(OKyCHOE pacCcTOSHHE M ONTHYECKAas CHWIa JHH3BI, IPH ONHCAHHM IIPABUIILHO TPAaKTOBATH
(U3UYECKUI CMBICIT HCIOAB3YEMBIX BEIMYHMH, HMX OOO3HAYCHHWS M EIWHHUIBI; YKa3bIBaTh

CI)OpMyJ'IBI, CBA3bIBAOIIHE JAHHYIO (1)I/I3I/ILICCKy}O BCJIMYHHY C JPYTr'UMHU BEIIMUYNHAMHA

OnuceiBaTh W3yYeHHBIE KBAHTOBBIC SIBICHUS U MPOIIECCHI, UCTIONb3YsI (U3NYCCKHUE BEINYHHBI:
CKOpPOCTBh JJICKTPOMAarHWTHBIX BOJIH, [JIMHA BOJIHBI M 4YacTOTAa CBETA, DHEPIUsS U HUMIIYJIBC
115 (dboToHa, TepHoJ ToNypachaja, dHEPrus CBSI3M aTOMHBIX Sjep; MPH OINWUCAHWU TMPABWUIBHO
TPaKTOBAaTh (PU3UYECKUH CMBICI WCIIOJIB3YEMbIX BEJIMYWH, WX OOO3HAYCHHWS W CIUHUIIBI;
YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIIE TAHHYIO (PU3UUCCKYIO BEIHUYHHY C IPYTUMH BEITUINHAMH,

BbBIYUCIIATE 3HAYCHUC (1)I/IBI/I‘ICCKOI\/JI BCIIMYHHBI

AHa.]'II/IBI/IpOBaTB (bl/IBI/I‘IeCKI/IC nponecCol M ABJICHHA, MCIOJIB3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHbI H

11.6
NPUHIUIIBI: 3aKOH OMa, 3aKOHbI MOCJICAOBATCIBHOIO W MapaJUICIIbHOrO COCAUHCHUS




Kon
MPOBEPSIEMOro
pe3yJabTara

ITpoBepsieMble MpeaMeTHbIE Pe3yabTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMI
MPOTrPaMMBbI CPeTHEro o0Iero 0opa3oBaHus

MPOBOJTHUKOB, 3akoH Jlkoynst — JleHma, 3akOH OJIIEKTPOMArHUTHOM WHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPaHEHUs] CBETA, 3aKOHBI OTPa)KCHHUS CBETa, 3aKOHBI IMPEIOMIICHHUS
CBeTa, ypaBHeHHEe OWHImTEeWHa 11 (oToaddekra, 3akOH COXpaHEHHS OJHEPIHH, 3aKOH
COXpaHEHHUs] HMIYJbCca, 3aKOH COXPaHEHHUs OJJIEKTPUUECKOTO 3apsaa, 3aKOH COXpaHEHHS
MaccoBOTO YHCla, MocTyiaTel bopa, 3ak0OH paguoaKTUBHOrO pacnaja; Ipu 3TOM pas3iindaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOe BBIpAKEHUE U YCIOBHS (TpaHUIIBI,
00J1acTH) MPUMEHUMOCTH

11.7

Omnpenensats HampapjeHWE BEKTOPAa MHAYKIMA MAarHUTHOTO IIOJIS MIPOBOIHHKA C TOKOM, CHJIBI
Awmmiepa u cunel Jlopennia

11.8

CTpouTh U ONUCHIBATh H300pakeHNE, CO3/1aBAEMOE IIIOCKUM 3€PKajIoM, TOHKOH JIMH30H

119

BBIMOMHATE 3KCIEPUMEHTHI II0 UCCIICAOBAHUIO (PU3NYECKUX SBJICHUM M MPOLECCOB C HUCIIOIB30-
BaHHEM MpPSIMbIX M KOCBEHHBIX M3MEpPEHMH; IpU 3ToM (hopMynupoBaTh npobiieMy (3amady) H
TUIIOTE3y Y4eOHOTO 3KCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 HPEAJIOKEHHOTO 000pyIOBaHUS,
MIPOBOINTE OIBIT U (POPMYITHPOBATEH BEIBOABI

11.10

OcCyIecTBIATE MpsSIMBIE U KOCBEHHBIE M3MEPEHUS (DU3MUCSCKUX BEIWYWH; IIPH 3TOM BEIOMpATH
ONITIMAJBHBINA CIIOCO0 M3MEPEHNUS U HCIIONIh30BaTh U3BECTHBIE METOIBI OICHKH HOTPEITHOCTEH
H3MEpPEHUN

11.11

HccnenoBats 3aBUCUMOCTH (DPU3UUECKUX BEINYMH C UCIOIB30BAHUEM NPSIMBIX W3MEPEHUH; MpU
9TOM KOHCTPYMPOBaTh YCTaHOBKY, (PUKCHpOBaTh pe3yiabTaThl IOJYyYCHHOH 3aBHUCUMOCTH
(¢U3NUECKNX BEIWYMH B BHJE TaONUI] U TpauKOB, AENaTh BBIBOABI IO pPE3yJIbTaTaMm
HCCIIEI0OBAHUS

11.12

CoOmromath mpaBmiia 6e30MacHOro TpyJa MPH MPOBEICHUH HCCIESIOBAHUHA B paMKaX yIeOHOTO
JKCIIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM M MPOEKTHOM IEATEeIbHOCTH C HCIHOJIb30BAHUEM
HU3MEPUTETHHBIX YCTPOICTB U 1a00paToOpHOTO 000PYIOBAHHUS

11.13

Pemarp pacuyérHble 3a7a4u ¢ SBHO 3aJaHHON (DH3HUYECKOW MOJICINIBIO, MCIIONB3YsS (PH3HUECKHE
3aKOHBI M TPHUHIIMIIBI, HA OCHOBE aHallM3a yCJOBUSA 3aJa4yd BhIOMpAaTh (PU3HUECKYIO MOJEb,
BBIJICTATh (PU3MUYECKHUE BENUYMHBI U (POpMYNbI, HEOOXOAUMBIC IS €€ peIIeHHs, MPOBOIUTH
pacqéTm 1 OICHUBATH PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (I)I/ISPI‘ICCKOI)i BCIIMYHUHBI

11.14

Pemrate kauecTBEHHbIE 3a/1a4M: BBICTPAUBATh JIOTUUYECKH HETIPOTUBOPEUUBYIO IIEMIOUKY PACCYXK-
JICHUH ¢ OITOPOH Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUCCKHE SBICHHS

11.15

Hcrionp30Bath npH pelieHny y4eOHbIX 3a7a4 COBpEMEHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTHH JUIS
TIOMCKa, CTPYKTYPHUPOBAHUS, HHTEPIPETALINH U ITPEACTABICHHS YIeOHON M HAYIHO-TIOMYJIIPHOM
nH(OpMAaINK, TOJYYCHHOH U3 pa3iUYHbIX WMCTOYHHKOB, KPUTHYECKH aHAIN3UPOBATH
MOJTy4aeMyIo HH()OpMAaLHIo

11.16

OOBSICHATD NPUHIMIIBI ACHCTBHS MAIIMH, IPUOOPOB M TEXHHYECKUX YCTPOWCTB; pa3iIndaTh
YCIIOBUS MX 0€30MaCHOTO UCIIOIB30BAHMS B IOBCEIHEBHOM KU3HU

11.17

[IpuBOIUTH MpPHMEPHI BKIIaAa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
B O0BSICHEHNE IIPOLIECCOB OKPY’KAFOIIET0 MUPa, B Pa3BUTHE TEXHUKH M TEXHOJIOTHH




Kon

ITpoBepsieMble MpeaMeTHbIE Pe3yabTAThl 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOMI

NpOBepPsieMOro
NPOrpaMMbl CpeiHero o011ero 06pa3oBaHus
pe3yabTaTa
Hcnonp30Bate TeopeTHdeckue 3HaHHA 1O (H3UKE B MOBCEIHEBHOW JKH3HM Ul OOECIICUCHUS
11.18 0€30MacHOCTH NPpU 00PAIIEHUN ¢ IPUOOPAMHU U TEXHUUECKHUMU YCTPOUCTBAMH, ISl COXPAHEHUS
3JI0POBbS U COOJIOAECHUS] HOPM HKOJIOTMYECKOro IOBEACHHS B OKpY KaroLIe cperne
PaboTate B Ipynme C BBINOJHCHHEM DPA3JIUUHBIX COLMAIBHBIX pOJed, IUIaHUPOBaTh PabOTy
11.19 TpYyNIBbl, PALUOHAIBHO pACHpeneNiaTh O0O0S3aHHOCTH M IUIAHUPOBATh JESATENBHOCTh B

HECTaHIAPTHBIX CHUTYallUsX, aJeKBATHO OIIEHMBATh BKIIA[l K&XKJOr0 M3 YYaCTHHKOB IPYIIbI B
pelieHe paccMaTpUBaeMoii TPoOIeMbl

MHNPOBEPAEMBIE DJIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon Kox npoBepsiemoro
3JIEMEHTAa

pa3jiena

HpOBepﬂeMme 3JIEMEHTBI COACPKAHUA

OU3NKA U METOJIbI HAYYHOI'O ITO3HAHUA

®dusuka — Hayka o mpupojae. HayduHble METOIbl MO3HAHHS OKPYXKAIOIIETO
11 Mupa. Poib JKcepuMeHTa W TEOPHHM B IIPOLECCE IMO3HAHHS MPUPOJIBL
OKCIEePUMEHT B (PU3UKE

MonenupoBanre (U3NUCSCKUX SIBIICHUH W MporieccoB. HayduHbie THIOTE3BI.
@dusnyeckue 3aKOHBI U TEOpUU. ['paHUIBI MPUMEHUMOCTH (DU3HUECKUX
1.2 3akoHOB. [IpuHnun cootBercTBHs. Ponb n Mecto ¢usuku B hopMHpOBaHUN
COBPEMEHHOW HAay4HOW KapTUHBI MHpPA, B MPAKTUUYECKON NESTEIbHOCTH
roaen

MEXAHUKA

KNHEMATHUKA

)11 Mexanuueckoe jBukeHHe. OTHOCHUTENBHOCT MEXAHHYECKOTO JIBUKEHMSL.
- Cucrema otcuéra. Tpaekropus

2.1

[Tepemenienne, CKOpOCTh (CPelHASA CKOPOCTh, MTHOBEHHAs CKOPOCTH)
212 U YCKOPEHUE MaTEpUAIILHOM TOYKM, MX NPOEKIUM HAa OCU CUCTEMBI KOOP-
quHaT. CloXeHUe epEeMEIICHUA U CII0KEHNE CKOPOCTEH

PaBHOMepHOE W paBHOYCKOpPEHHOE TNpsIMOJHHeWHoe aBwkeHue. I'paduku
2.1.3 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, IYyTM U IEepeMEIleHUs

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU

2.1.4 CB000IHOE MajicHHe. Y CKOPEHHUE CBOOOTHOTO TaICHUS




Kon

Kon nposepsiemoro

ITpoBepsieMble DJIEMEHTHI COEPKAHUS

pa3jiena 3JIeMEHTAa
KpuBonuneitHoe nemwkenne. PaBHOMepHOE IBMKEHUE MATEPHATLHON TOUYKH
2.15 0 OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHass ckopocTh. [lepuos u yacrora.
LenTpocTpeMHUTENbHOE YCKOPEHHE
216 Texuuyeckne yCTPOWCTBA: CHHIOMETP, HIBW)KEHHE CHApSIOB, IICTTHBIC
o U peMEHHbIE Hepenadn
IIpaktuueckue paboTsl. Vi3MepeHre MrHOBEHHOH ckopocTH. MccienoBanue
COOTHOIICHUSI MEXIY MyTSIMH, MPOHACHHBIMU TEJIOM 3a MOCIeI0BaTeIbHbIE
2.1.7 paBHBIC TIPOMEXYTKH BpPEMEHH TMPU PAaBHOYCKOPEHHOM JBIIKEHHH C
HAYaIbHOW CKOPOCTBIO, paBHOW Hym0. M3ydeHue IBIDKEHHS MIapUKa B
BSI3KOM KUAKOCTH. M3yueHune IBUKEeHUs Tella, OpOIIeHHOT0 TOPU30HTAEHO
JUHAMUKA
991 [Mpuamun  otHocutenvHOocTH  [ammmes. IlepBeiit  3akoH  HproTona.
- MHepuuanbHbIe CUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHIHI CYTIEpIIO3UITUN CHIT
923 BTtopoii 3axon HeroToHa 1151 MaTepuaibHON TOUYKH B UHEPIIUAIBHON CUCTEME
o orcuéta (MCO). Tpetnii 3axon Hbl0TOHA /1l MATEpPUATBHBIX TOUEK
224 3akoH BcemupHOro TsroteHus. Cumma Tsokectn. [lepBas KocMmmdeckast
o ckopocTk. Bec Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHsS CKOJBKEHUS M CHJIa TPEHUS
2.2 2.2.6 mokost. Koadumnment tpenns. Cria cOMpOTHBICHUS TIPU IBIKECHUH Teja B
YKUJKOCTH UJIH Ta3e
2.2.7 [ToctynarenbHOE U BpalaTenbHOE IBIKEHUE aOCOIIOTHO TBEPAOTO Tena
208 MoOMEHT cuiIBl OTHOCHTENBHO OCH BpamieHus. Ilmewo cunbl. VYcnosus
o pasHOBecHs TBEpOrO Tena B UCO
2 2 9 Texunueckue yCTpOfICTBaI MNOJIIUITHUKHA, JABHWKCHHUEC HNCKYCCTBECHHBIX
o CIIyTHUKOB
[paktudeckue paboTel. M3ydeHne ABKeHHs Opycka [0 HAKIOHHOU
IJIOCKOCTH TOJ JeiCTBHEM HECKONbKUX cuil. MccienoBaHue 3aBHCHUMOCTH
2.2.10 CHJI YIPYTOCTH, BO3HHKAIOUINX B AeHOPMHUPYEMOI Mpy>KHHE M PE3NHOBOM
oOpaznie, OT BeNMWYMHBI WX Jedopmanud. MccneqoBaHue —yCIOBHM
paBHOBecHs TBEPAOIO Tela, UMEIOLIEro OCh BpallleHUs
2.3 3AKOHbBI COXPAHEHUS B MEXAHUKE




Kon

Kon nposepsiemoro

ITpoBepsieMble DJIEMEHTHI COEPKAHUS

pa3jiena 3JIeMeHTA
931 Nmmynbpe MatepuanbHOW TOYKH, CUCTEMBI MaTEPHAIBHBIX To4yeK. Mmynbc
o CHJIBI | UI3MCHEHUE UMITYJIbCA Tella
2.3.2 3akoH coxpanenus nmmyibca B UCO. PeakTrBHOE IBHKEHUE
2.3.3 Pabota crs
234 MOIIHOCTE CHJIBI
235 Kunetnaeckas SHEprus MaTepHaTbHOU TOYKHU. Teopema
o 0 KHHETHYECKON JHEPIUM
236 [orenumansuas sueprus. IloTeHManbHas SHEPTHA YIPYTO Ae(hOPMHUPOBaH-
o HOU npyuHHL. [loTeHIIanpHas SHEPrus Tena BOJIM3H MOBEPXHOCTH 3EeMITH
[MoreHnmaneHple ¥ HENOTCHIWANbHBIE  cWibl.  CBs3b  pabOTHI
2.3.7 HETOTCHIIUATIBHBIX CHJI C U3MCHEHHEM MEXaHUYECKON SHEPTHH CHCTEMBI TEL.
3aK0H COXpaHEeHHUS MEXaHUIECKOW YHEPTUHU
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBSHHS
939 TexHuyeckue ycTpoCTBa: NIBMIKCHHE PAKET, BOMOMET, KOMEp, MPYKUHHBIN
o MHCTONET
[IpakTrueckue padoThl. M3yueHue CBSA3M CKOPOCTEH TeN MPHU HEYNPYrom
2.3.10 ynape. MccnenmoBanue cBsI3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYEeCKOH
SHEPrUH Tella
3 MOJIEKVYJISIPHA ST ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOU TEOPUN
OCHOBHBIC TIOJIOKEHHS MOJIEKYISIPHO-KHHETHIECKOU TeopuH. bpoyHOBCKOE
3.11 nemwkenne. uddysus. Xapakrep ABMKEHUS U B3aMMOJCHCTBUS YaCTHIL
BEIIIECTBA
312 Monenu CTpOSHHS Ta30B, KUIKOCTEH W TBEPABIX TEI M OOBSICHEHUE CBOWCTB
o BEIECTBA HA OCHOBE 3THUX MOJIEJeH
3.1 3.1.3 Macca monekyn. Komudecto Beniectsa. [TocTossHHas ABorajpo
314 TennoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. [llkana temnepaTtyp
o Lenscus
315 Mogens wuneanpHOro ra3za. OCHOBHOE YypaBHEHHE MOICKYISPHO-KUHETH-
- 4EeCKON TEOPUH MIEATLHOTO Ta3a
316 AOCOJIOTHAas TeMmIepaTypa Kak Mepa CpeJHed KHHETHYeCKOH DHEpPTUu

TEIJIOBOI0 JIBMKEHUS JacTuIl raza. [llkana TEMIICPATYP KenbBuna




Kon

Kon nposepsiemoro

ITpoBepsieMble DJIEMEHTHI COEPKAHUS

pa3nena 3JIeMeHTA
3.1.7 VYpasuenue Kianeiipona — Menaeneepa. 3akoH /lanbprona
318 lazoBeie 3akoHBI. M3omporiecchl B HACATHHOM Tra3e C IOCTOSTHHBIM
o KOJINYECTBOM BELIECTBA: H30TEPMa, H30X0pa, U300apa
3.1.9 TexHUYeCKHe YCTPOCTBA: TEPMOMETP, OapoMeTp
[paktudeckue padoThl. M3mMepeHue macchl BO3Ayxa B KIACCHOM KOMHATe.
3.1.10 HccnenoBanne  3aBUCHMOCTH MEXIy  TapameTpaMu COCTOSTHHS
pa3peXeHHOro ra3a
OCHOBbI TEPMOAVMHAMUKHU
321 TepmonrHamMudeckasi cucTeMa. BHYTpeHHSST dHEPTHsl TEPMOIMHAMHYECKOM
o CHCTEMBI U CIIOCOOBI €€ H3MEHEHHUS
329 KonnuectBo TemnoTel W pabota. BHyTpeHHssI 3HEprus OJIHOATOMHOIO
- HIeaTbHOTO Ta3a
Buner  temmomepenaunm:  TEIDIONPOBOAHOCTh, KOHBEKLHUS, H3IyUCHHE.
3.2.3 TemnoéMkocTs Tena. YaelnbHas TEIUIOEMKOCTH BellecTBa. Pacuér koiu-
YeCTBa TEIUIOTHI TP TEILIONepeIade
IlepBpiii  3akOH  TepMOAMHAMHKHW. lIpuMeHeHHe mepBOro  3aKoHa
3.2 3.24 TEPMOJMHAMUKH K Wu3ompoleccaMm. ['paduueckas wHTEprnpeTanmus padoThI
rasa
TemmoBble  MamuHbl.  [IpuHOUOB  AEMCTBUSL  TEIJIOBBIX  MAILUH.
3.25 [IpeoOpazoBaHus PHEPTHH B TEIUTOBBIX MalnHaX. Koagduiuent none3Horo
neiictus (nanee — KI1/1) terutoroit Mmammmnsl. [{ukn Kapro u ero KITJ]
396 Bropoit 3akoH TepMoamHamuku. HeoOpaTHMOCTh TPOIIECCOB B MPHUPOJE.
o TemnoBsle IBUTATENTH. DKOJOTHYECKHE TPOOIEMBI TETTIOPHEPTETUKU
397 TexHUYeCKHe YCTPOMCTBA: JBUTATENIb BHYTPEHHETO CropaHHs, OBITOBOM
o XOJIOAMIILHUK, KOHIUIHOHED
3.2.8 [Ipaktugeckue padboTsl. i3MepeHne yaeapHOH TeII0EMKOCTH
ATPETATHBIE COCTOSHI A BEHHIECBA. ®A30BbLIE ITEPEXO/1bI
331 [Mapoobpa3zoBanre u kKoHAeHcanws. lcrmapeHue W KumneHue. YIenbHAas Te-
o IUIOTa TapooOpa3oBaHusl. 3aBUCUMOCTh TEMIICPATYPHI KUIIEHUSI OT JaBICHUS
3.3
3.3.2 AOGCOMIOTHAS 1 OTHOCUTEIBHAS BIAKHOCTH BO3Ayxa. HackeHHbIi map
333 Teépmoe teno. Kpucrammuueckue u aMmop¢HbIe Telaa. AHH30TPOINHS CBOWCTB

KpUCTaJIJIOB. )KI/II[KI/IC KpuCTaljbl. COBpeMeHHHC MaTepualibl




Kon

Kon nposepsiemoro

ITpoBepsieMble DJIEMEHTHI COEPKAHUS

pa3nena 3JIeMeHTA
3.34 [Tnapiienue u kpucTaU3aus. Y aeabHas TeruioTa miaineHus. Cyoaumanus
3.3.5 YpaBHEeHuUE TEII0BOro HanaHca
TexHu4yeckue yCTPOWCTBA: THTPOMETP M IICUXPOMETP,  KAIOPUMET,
3.3.6 TEXHOJIOTUM TIOJYYCHUS COBPEMEHHBIX MATEpPHaJIOB, B TOM YHUCIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH
3.3.7 [paktudeckue paboTsl. Vi3MepeHne BIaXKHOCTH BO3AyXa
4 QJEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anus Tel. OIEeKTpUYecKui 3apsia. JlBa Buaa dSIEKTPUYIECKUX
o 3apsA70B
412 [IpoBOAHUKY, TUIICKTPUKU U MOTYIIPOBOTHUKU
4.1.3 3aKOH COXPaHEHUS IEKTPUISCKOTO 3apsiaa
414 Bsaumogeiicteue 3apsnoB. 3akoH Kysinona
415 Onektpuyeckoe moje. HampskEHHOCTH dIEKTpUUEcKoro mois. [IpuHimn
o Cynepno3uiuy. JIMHUN HAPsSHKEHHOCTH SJICKTPHUECKOTO OIS
4.1
4.1.6 Pa6ora cun anektpocratudeckoro mous. IloreHiman. Pa3HOCTh MOTEHITHAIOB
417 [IpoBomHWKN W AWAIEKTPUKH B IIOCTOSIHHOM 3JeKTpudeckoMm mone. [lu-
o 3JIEKTPUYECKAs IPOHUI[AEMOCTD
418 OnexkrpoémrocTh. Konaencarop. DaeKTpoEMKOCTh TIOCKOTO KOHICHCATOPA.
o DHeprus 3apsHKeHHOr0 KOHIEHCaTopa
TexHu4yeckne ycTpoicTBa: AIMEKTPOCKOII, IIEKTPOMETP, IEKTPOCTATHIECKas
419 3aIuTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIIEHCATOP, KCEPOKC, CTPYHHBIN
IIPUHTED
4.1.10 [paktudeckue paboTsl. 3MepeHne 31eKTPOEMKOCTH KOHICHCATOPA
MMOCTOAHHBIN SJIEKTPUUYECKHU TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYCioBHsL CYIIECTBOBAHHS MOCTOSHHOTO 3JIEKTPUYECKOro TOKa. McToYHUKH
o toka. Cuia Toka. [TocTOSHHBIH TOK
4.2
422 Hampspkenue. 3akon OMa a5 yyacTka Henu
423 DNeKTpHYEeCcKOe COMPOTUBICHUE. Y IETFHOE COMPOTHBIICHUE BEIIECTBA
4.2.4 [MocnenoBaTensHOE, MapaIIeNbHOS, CMEIIAHHOE COCIMHEHHUE TPOBOTHUKOB




Kon Konx nmpoBepsiemoro

ITpoBepsieMble DJIEMEHTHI COEPKAHUS

pa3nena 3JIeMeHTA
4.2.5 Pa6ora anexTpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MomIHOCTE 3JIEKTPUYECKOT0 TOKA
anekTpoaBmkymas cuna (manee — O/IC) u BHyTpeHHee CONpPOTHUBIICHHE
4.2.7 HCTOYHMKA TOKa. 3akoH OMa JiJis TIOJTHOH (3aMKHYTOH) JIEKTPUIECKOH TIeTIH.
KopoTtkoe 3ambikanme
428 DJNEeKTpOHHAs MPOBOAUMOCTh TBEPIBIX METAIOB. 3aBUCHMOCTH COIIPO-
o TUBJICHUS METAJLIOB OT TeMIiepatypbl. CBepXIpOBOAUMOCTb
4.2.9 DNeKTpuYecKuii TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [Honynposogauku.  CoOcTBeHHass ©W  NpPUMECHas  MPOBOJMMOCTH
- moaynpoBoAHUKOB. CBo¥icTBa P-N mepexona. [1oaympoBoIHUKOBEIC TIPUOOPHI
4211 DNEeKTpUYECKUI TOK B JJCKTPOJMTAX. DIIEKTPOJUTHYCCKAS ITHUCCOIMAIIHS.
o DIEKTPOIH3
4212 Onexktpudyeckuii TOK B razax. CaMOCTOATEIBHBIM W HECAMOCTOSTEIHHBIN
o paspsi. Pas3nudHbie THITBI CAMOCTOATENHLHOTO pa3psiaa. Momaus. [Tnazma
TexHuyeckue YCTPOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HCTOYHUKU
4213 TOKa, DJICKTPOHArpeBaTeIbHBIE TPUOOPHI, SIEKTPOOCBETUTENBHEIE TTPHOOPEL,
o TEPMOMETpP  CONPOTHBICHUS, BaKyyMHBIH JAWON, TEPMHCTOPHI U
(hoTope3ncTophl, MOTYIMPOBOIHUKOBBIN U0, TaThBAaHUKA
[paktudeckue paboTsl. M3yueHrne CMEIIaHHOTO COCAMHEHHS PE3UCTOPOB.
4.2.14 Usmepenne O/IC HCTOUYHMKA TOKAa M €ro BHYTPEHHETO CONPOTUBIIECHHUS.
Habmonenve siektponusa
11 KJIACC
Kon Koxa
NPOBEPSIEMOT0 IIpoBepsieMble Y1eMEHTHI COMEPKAHUS
pasaena
3JIeMeHTa
4 DJIEKTPOJJUHAMUKA
MATHUTHOE IOJIE. 2JIEKTPOMATHUTHAS UHYKIINS
43 43.1 [MocrostHHBIC MarHUTEL. B3anMoeicTBre MOCTOSTHHBIX MAarHUTOB
432 MarnutHoe none. Bextop MaranTHO# nHAyKIwH. [IprHIAI Cyneprno3uIInm.
o Jlunun marauTHOM MHAyKUMK. KapTuHa NTMHUNA MarHUTHOM MHIYKIIMH TOJIS




Kox

Ko
a3z1élna NpOBepPsieMOro IIpoBepsieMble 371eMeHThI CO/lepKAHU
P 3J1eMeHTa

MOCTOSIHHBIX MAarHUTOB
MarHauTHOE ToJie NIPOBOJHMKA C TOKOM. KapTwHa JMHUWIT 1MOJds UTMHHOTO

4.3.3 IpSAMOTO HPOBOJHMKA M 3aMKHYTOTO KOJBLIEBOTO HMPOBOJHMKA, KaTYIIKH
¢ TokoM. OmbIT Opcrena. BzanmoaeiicTBre MPOBOJHUKOB C TOKOM

434 Cuna Amniepa, e€ MOyJIb U HaIllpaBJICHUE

435 Cuna JlopeHna, e€ MOAydb U HampaBieHUE. J[IBIDKEHHE 3apsKEHHON
YaCTHIIB B OMHOPOAHOM MarHUTHOM mosne. Pabora cuisl Jlopenma

4.3.6 SIBieHME 3TIEKTPOMArHUTHON HHIYKIIN

4.3.7 IToTok BekTOpa MarHUTHON MHIYKIIUH

4.3.8 O/1C unaykmu. 3aKoH 31eKTpoMarHuTHoi nuaykiuu dapazes

439 BuxpeBoe oamekrpudeckoe mome. JJIC WHAYKONM B  IPOBOJHHUKE,
JBIDKYIEMCS [TOCTYNIATENbHO B OHOPOJHOM MAarHUTHOM II0JIe

4.3.10 [Tpasuio Jlenna

4311 WunykTuBHOCTS. SIBNeHne caMonHAYKIH. 3J1C caMOMHAYKIMU

4.3.12 DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE TI0JIe
TexHuueckue  yCTpOMCTBA: MOCTOSHHBIE  MArHUTBI,  3JIEKTPOMAarHUTHI,

43.14 IEKTPOJBUIATENb, YCKOPUTENIM DJIEMEHTapHBIX YacTHll, HMHIAYKIUOHHAs
neyb
IIpakTndeckre padoThl. M3ydeHne MarHUTHOTO MOJNA KaTYIIKH C TOKOM.

4.3.15 UccnenoBanue JeicTBUA TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.
HccnenoBanue sSBIEHUS JIEKTPOMAarHUTHOM MHIIyKIINU

5 KOJIEBAHI 11 BOJIHBI
MEXAHWYECKHUE U DJIEKTPOMATHUTHBIE KOJIEEAHU S

511 KonebarenvHast cucrema. CBobGomnble Konebanus. [apMoHuYeckue

konebanwust. [lepuon, yacToTa, amMmmuTyAa U daza Konedanui
51 512 IIpyxuHHBIA MasTHUK. MaTeMaTH4eCKU MasiTHUK
513 YpaBHeHne rapMOHHYECKUX KOJIeOaHMH. Kunemarnueckoe
o U TUHAMUYECKOE OMUCAaHUE KOJIeOaTEIFHOTO ABIKCHHUS
514 ITpeBpamenue SHEpTUH TNpPH TapMOHMYECKHX KoneOaHusix. CBs3b




Kon

Ko
a3u§na MpPOBePsSIeMOro IIpoBepsieMble 3J1eMeHTHI COIePKAHUSA
P 3JIeMEHTAa

aMIUTATY/IbI KOJIEOaHHI UCXOAHOM BETMUHHBI C aMIUIUTYJaMH KoJjieOaHuil eé
CKOPOCTH U YCKOPEHUS
KonebarensHplii kKOHTYp. CBOOOMHBIC 3IIEKTPOMATHUTHBIC KOJICOaHHS B

5.1.5 H7eabHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTHS MEXIy MEXaHWYECKHMU H
3JIEKTPOMAarHUTHBIMU KoJliebanusimMu. @opmyna ToMcona

5.1.6 3aKOH COXpaHEHHsI SHEPTUH B UACaTHHOM KOJIe0aTeIbHOM KOHTYpe

517 BreiyxneHHbIe MexaHn4deckre Koiiebanus. PesoHanc. PesonaHcHas kpuBasl.
BrIHy>K1eHHBIE AIEKTPOMAarHUTHEIC KOJCOAHMSL.

5138 [Tepemennsiii TOok. CHHYCOMIABHBIN MTEPEMEHHBIN TOK.

519 MoIITHOCTh TIEPEMEHHOTO TOKA. AMIUIMTYJHOE U JEHCTBYIOIIEee 3HAYCHHE
CHIIBI TOKA W HANPSDKEHIUS
Tpancdopmarop. [IpomsBoacTBo, nepenada u NOTPEOICHUE HIEKTPUIECKOM

5110 SHEPruM. OKOJOTHYECKHE PHUCKH TMPHU TMPOU3BOJCTBE DIIEKTPHUUECKOU
sHeprud. KynbTypa HCIONB30BaHUS DIIEKTPOIHEPTHMH B TOBCEIHEBHON
KU3HH

5111 TexHudeckne ycTpoicTBa: celicMorpad, 3JIEKTPUYSCKHA 3BOHOK, JHHHH
aJIeKTponepenay
[MpakTrueckue padoThl. MccnemoBanre 3aBUCUMOCTH TEpHOJA MAaJbIX

5112 KoJIeOaHWii Tpy3a HA HUTH OT JJIMHBI HUTH U MaccChl Tpy3a. MccnenoBanme
MEPEMEHHOT0 TOKAa B I[ENH W3 IOCIEJOBATENFHO  COCTUHEHHBIX
KOHJICHCATOPa, KaTYIIKH 1 PE3UCTOpa

MEXAHUYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

591 Mexanndeckne BOJHBI, YcIOBHs pacmpoctpaHenus. llepmoa. CkopocTs
pacrpocTpaHeHHs ¥ JUIMHA BOTHEL. [lonepednsie 1 mpo0NbHBIC BOJTHBI

522 Wntepdepenius u qudpakiys MeXaHUIeCKUX BOJIH

523 3ByK. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa

5.2

DJEeKTPOMAarHUTHBIC BOJMHEL. Y CIIOBHSI H3ITyUCHUS DIIEKTPOMATHUTHBIX BOJH.

5.24 B3aumuas opuenrtanus BekTopoB E, B v B anekrpoMarHuTHOW BOJHE B
BaKyyMe
CaoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTpa)kKeHUE, MIPEJIOMIICHHUE,

525 noJsIpu3anysi, audpakuus, uateppepernns. CKOPOCTh IMEKTPOMArHUTHBIX

BOJIH




Kon

Ko
a3z1élna NpOBepPsieMOro IIpoBepsieMble 371eMeHThI CO/lepKAHU
P 3J1eMeHTa

596 IIIkana 31eKTpOMArHUTHBIX BOJNH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

597 [TpuHLKIIEL paauocBsi3u u TEJIEBUICHHUS. Pagnonokanus.
DIIEKTPOMArHUTHOE 3arPSI3HEHUE OKPYKAIOIIEH CPEe/IbI
TexHuueckue YCTPOUCTBA: My3bIKaJbHbIE HHCTPYMEHTHI, YJIbTPa3ByKOBas

528 JUAarHOCTHKA B TEXHUKE M MEIULIUHE, pajgap, paAuONpUEMHUK, TEIEBU30pD,
anTeHHa, TenedoH, CBY-nieun

OIITUKA

531 ITpsMomnuHeitHOe pacpocTpaHeHHe cBeTa B OJJHOPOIHOM cpene. JIyd cBeta

532 OtpakeHue cBeTa. 3aKOHBI OTpaskeHHs cBeTa. [locTpoeHue nzodpaxeHuil B
IUIOCKOM 3€pKajie

533 [Ipenomnenune cBeTa. 3aKOHBI TIPEIIOMIICHHSI cBeTa. AOCONFOTHBIN
MIOKA3aTellb MPEIOMIECHHS

534 ITonHoe BHyTpeHHee oTpaxeHue. IlpeaenbHblil yroy HOJTHOTO BHYTPEHHETO
OTpakeHus

5.35 Jucnepcust cBera. CrioxkHBIN cocTaB Oenoro ceera. [[Ber
CoOuparomye M pacceuBaronye JHH3bl. ToHkas nnH3a. PoKycHoe pac-

536 CTOSIHWE M ONTHYECKas CHja TOHKOW JHH3bI. [locTpoeHue H300pakeHHi
B COOMpAONIMX ¥ paccenBaromux JnH3aX. DopMyna TOHKOW JIMH3HL

53 VBenuuenwue, 1aBaeMoe JINH30M

5.3.7 ITpenesns! NPUMEHUMOCTH TEOMETPUIECKOM ONTHKH
Wntepdepenims ceera. KorepeHTHbIE MCTOYHMKU. YCIIOBHS HaAOIONCHHUS

5.3.8 MaKCHMyMOB W MHHHUMYMOB B HHTep(EpPCHIIMOHHON KapTHHE OT JBYX
CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakuus cBeta. JludpaknuonHas pemérka. YCIOBHE HAOIIOJCHUS

539 IJIaBHBIX MAaKCHMyMOB TIPH TIaJ€HHH MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIOHHYIO PEIETKY

5.3.10 [Monspusauus cera
TexHuueckne YCTPOHCTBA: OYKH, Jyma, (OTOANNIApaT, NPOCKIIMOHHbIA

53.11 amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAS OITHKA, AW(PPaKIHOHHAS
peléTKa, NoIsIpou]

5.3.12 [IpakTuyeckue pabotsl. U3Mepenne HoKasares HPEIOMIICHHUS.




Kon

Ko
a3uélna NpOBepPsieMOro IIpoBepsieMble 371eMeHThI CO/lepKAHU
P 3J1eMeHTa
HccnenoBanue cBONCTB M300paskeHUi B ynuH3ax. HaOmogeHue aucnepcuu
CBeTa
BJIEMEHTBI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTU
['panuiel mprMeHMMOCTH KiTaccuyeckoil mexaHukd. [locTymaTtel Teopuu
6.1 OTHOCUTEIBHOCTU: MHBAapUaHTHOCTb MOJYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIMI OTHOCUTENILHOCTH DIHINTEHA
6 6.2 OTHOCHUTETFHOCTh OTHOBPEMEHHOCTH. 3aMeJICHNE BPEMEHH U COKpAIICHHE
' TUTHHBI
6.3 OHeprus ¥ UMILyJIbC CBOOOTHOMN YacTUIIBI
6.4 CBsi3p Macchl ¢ PHEpPrUed M MMIYIbCOM CBOOOIHOM YaCTHILBL. DHEprus
' IIOKOSI CBOOOHOM YaCTULIBI
7 KBAHTOBAS ®U3UKA
3JIEMEHTBI KBAHTOBOM OIITUKU
711 @®otonsl. Popmyna Ilnanka cBs3u sHepruu (HOTOHA € €ro YacTOTOMH.
o DHeprus ¥ UMIyIbEC POTOHA
712 Otxpeitie 1 uccienoBanne porodrpdexra. Omeiter A.I'. CroneroBa. 3aKOHEI
o doroaddexra
7.1 713 VYpaBHenue OifHmTeitHa g ¢dorodddexra. «KpacHas rpanuma» ¢doro-
o a¢dekra
714 Jasnenue ceeta. Omnbitel I1.H. JleGeneBa
7.15 Xumuueckoe JecTBHE CBEeTa
716 TexHuueckue ycTpoiictBa: poTorIeMeHT, GOTOAATIHK, COTHEUHAsE OaTapes,
o CBETOANON
CTPOEHUE ATOMA
791 Monenb atoma Tomcona. OmbiTel Pesepdopaa o uccieaoBaHu0 CTPOSHUS
o atoma. IlnmanerapHas Moaens aroMma
7.2 IMoctynarst bopa. M3nydenne u norsiomenre (OTOHOB IIPH MEPEX0/ie aToMa
7.2.2 C OJHOrO YpOBHS 3HEpruu Ha Jpyroi. Bunel cnektpoB. CrekTp ypoBHeH
SHEPTUH aToMa BOIOpOJa
793 Bonnossie cBoiicTBa yactull. Bonusl ne bpoiins. KopnyckyaspHo-BonHOBOM

nyanusM. Jludpakius 3IeKTPOHOB Ha KPHCTAILIAX




Kon

Ko
a3uélna MpPOBePsSIeMOro IIpoBepsieMble 3J1eMeHTHI COIePKAHUSA
P 3JIeMEHTAa
794 CHOHTaHHOE U BBIHYXKJEHHOE H3JIydeHHe. Y CTPOMCTBO U MPUHLUI paboOThI
nasepa
795 TexHUYEeCKHE YCTPOWCTBA: CIIEKTPAILHBIA aHAU3 (CHEKTPOCKOI), Jasep,
KBAaHTOBBIA KOMIIBIOTED
7.2.6 [IpakTrueckue padoTsl. HabmtoneHne TMHEHYaTOro creKkTpa
ATOMHOE A4PO
7.3.1 Mertos1 HAOMIOACHNUS W PETUCTPALINH SIEMEHTAPHBIX YaCTHII
OtkpeiTie paanoaktuBHOCTU. OmbeITEL Pesepdopma mo ompenmenenmo co-
7.3.2 CcTaBa paAMOaKTHBHOTO wu3myueHus. CBoiicTBa anbga-, Oera-, ramma-
u3nydeHus. BiusiHue paJuoakTUBHOCTH Ha KHUBBIE OPraHU3MbI
733 OTKpbITHE TIPOTOHA W HeWTpoHa. HykionHas monmens sapa ['eizenOepra —
Upanenko. 3apsan siapa. MaccoBoe umcio sipa. M3oTomnsr
734 Anbda-pacmag. OJEKTPOHHBIM M TO3UTPOHHBIA Oerta-pacman. [amma-
u3NydeHue. 3aKoH paJMOaKTHBHOTO pacraia
7.3 7.35 DHeprus CBs3W HYKJIOHOB B siipe. SaepHble cuibl. JledekT Macchl sapa
7.3.6 SnepHble peakuuu. [leneHue U CHHTE3 ep
737 Anepubiit peaktop. TepmosaepHbiii cuHTe3. [IpoOieMbl M MEPCIEKTUBBI
o SIEPHOM SHEPTETUKH. DKOJIOTHYECKHIE aCTIEKTHI SIIEPHOI SHEPTreTHKH
738 OnemeHtapuble 4YacTHLbl. OTKpbiTHE MO3UTpoHA. DyHIaMeHTalbHbIE
B3aMOIEHCTBUSA
739 TexHu4eckue yCcTpoHcTBa: 103UMETpP, Kamepa BuiibcoHa, saepHblil peakTop,
aToMHas bomba
2310 [paktuueckne paboThl. MccnenoBanne TPEKOB YACTUI] (IO TOTOBBIM
¢dotorpadusim)
OJIEMEHTBI ACTPO®U3NKN
8.1 Bun 3Bé3nHoro HebOa. CosBe3mus, sipkue 3BE3JbI, TUIAHETHI, UX BHIUMOE
JIBHKEHHE
8 8.2 Conneunast cucrema. [lmaHeTsl 3eMHOW rpynmbl. [lnaHeTsI-TUTaHTB U UX
' CITyTHUKH, KapJIMKOBbIE TU1aHeThl. Manble Tena CoTHEeuHOM cuCTeMbI
8.3 Comnnre, potochepa n armocdepa. CoHeuHast aKTUBHOCTh
8.4 Hcrounuk sHeprun ConHIa u 38371




Kon

Konx
azena MpPOBePsSIeMOro IIpoBepsieMble 3J1eMeHTHI COIePKAHUSA
P 3JIeMEHTAa
3BE34bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, DPaauyc,
8.5 TeMIepaTypa, UX B3aUMOCBs3b. JluarpaMMa «CreKTpasbHbIH K1acc — CBETH-
MOCTBEY». 3BE3IbI IVIABHOM MOCJIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JJIs1 3BE3]] TJIaBHOM IOCIIE0BATEIbHOCTH
8.6 Buytpennee ctpoenue 3B€31. CoBpeMEeHHbIE MPEICTABICHUS O MPOUCXOXK-
JeHuu 1 3Bojronuu CollHIA U 3BE3/. DTalbl )KU3HU 3BE3]T
Mnreunsiii [yt — nama [Namaktuka. CrmpanbHast cTpyKTypa [ajmakTukw,
8.7 pacnpenenenue 3BE31, raza v nbUIM. [lonoxkenue u nBuwkeHue ConHua
B 'anmaxtuke. [Tnockas u cepuueckas nogacuctemMsl [ anakTuku
8.8 Tunel ranaktuk. PaguoramakTuku M KBazapbel. UEpHBIE IBIPHI B sAOpax
raJIakTUK
Bcenennas. Pacimupenue Beenennoii. 3akon Xa006ima. Paz0eranvie rajakTuk.
8.9 Bo3pact u pamuyc Bcenennoii, Teopus bonbmoro B3peiBa. Mogens
«ropsiuei Beenennoil». PenukroBoe usityueHue
8.10 MacmrabHass crpykrypa Bceemennoil. Meraranaktuka. HepeméHnabie
MPOOJIEMBI ACTPOHOMHH

IMPOBEPAEMBIE HA ETD 1O ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OEPA30OBAHUSA

nposg)(;lﬂeMoro IIposepsiembie TpCﬁOBaHUI/lﬂ K NPeIMETHBIM Pe3yJIbTATAM 0CBOEHUSI OCHOBHOI
R o0pa3zoBaTeIbHOI MPOrpPaMMbI CPETHEr0 0011[er0 00pa3oBaHMsT

1 CdopMupoBaHHOCTH YMEHHI pacro3HaBaTh QHU3MUECKUE SIBICHUS (TIPOIECCH) U OOBICHSITH
UX Ha OCHOBE M3Y4YECHHBIX 3aKOHOB

5 Bnanenne — OCHOBOMOJAralOUMMH  (PU3MYECKUMH  TOHSATUSMH W BEIMYMHAMH,
XapaKTePU3YIOMUMH (HU3UIECKIE MPOIIECCHI
CdopMupoBaHHOCT YMEHUH NPUMEHSTHh 3aKOHBI KIACCHUYECKOW MEXaHWUKH, MOJICKYJISPHON
(U3UKH W TEPMOIMHAMUKH, HJICKTPOIUHAMHUKYM, KBAHTOBOH (M3UKU Ui aHaum3a |
OOBSICHCHHS SIBICHUH MHKPOMHpA, MAKPOMHUpPA M METaMHpPa, Pa3IHdaTh YCIOBHS (TPaHHIIBL,

3 o0JIacTH) TPUMEHUMOCTH (PH3MYECKHX 3aKOHOB, ITOHMMATh BCEOOIIUIA  XapakTep
(yHIaMEHTANBHBIX 3aKOHOB W OTPaHHMYCHHOCTh FHCIIONB30BAHUS YACTHBIX 3aKOHOB;
AHAJM3UPOBATh (PU3MYECKUE TIPOIECCHl, WCIONB3ysS OCHOBHBIC IOJIOXKEHUS, 3aKOHBI
1 3aKOHOMEPHOCTH

4 ChopMHPOBaHHOCTH YMEHUS Pa3IHyaTh YCIOBHS MPUMEHHUMOCTH MOJENeH (pH3HUECKUX Tel
1 IIPOLIECCOB (SIBICHUI)

5 CchopMHUpPOBaHHOCTE YMEHHSI peIaTh pPacuyETHBIC 3afadd C SIBHO 3aJaHHOW M HESIBHO
3aJaHHON (pM3MYIECKOM MOAENBI0: HA OCHOBAHWM AaHAIM3a YCIOBHUSI BHIOMpATh (BH3HUCCKHE




Kon
MPOBEPSIEMOTO
TpeOOBaAHMSA

[IpoBepsieMble TpeOOBaHHS K MPeIMETHBIM Pe3yJIbTATaM 0CBOEHHSI 0CHOBHOIT
00pa3oBaTe/IbHON MPOrPaMMbI CpeHero 001ero 00pa3oBaHus

MOJIICNM, OTBeYalomue TpeOOBaHWAM  3adadyd, TNPUMEHATH  (QOPMYNBI,  3aKOHEI,
3aKOHOMEPHOCTH W ITOCTYNATHl (PH3UYECKUX TEOPHH MPHU HCHONBb30BAaHUN MATEMAaTHYECKUX
METOJIOB peLICHUs 3ajad, NPOBOAUTH pacuy€Thl HAa OCHOBAaHMHM HMMEIOLIUXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATh METOJbl PEIICHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaToB

Pemarp kauecTBeHHbIE 3agaud, TpeOyrOIIMe MPUMEHEHHs 3HAHUM W3 pa3HBIX pa3/iesioB
LIKOJILHOTO Kypca (U3UKH, a TakkKe HHTerpalldd 3HAaHUM W3 Jpyrux MpeIMeToB ec-
TECTBEHHOHAYYHOI'0 LIMKJIa: BHICTpauBaTh JIOTHYECKYIO LIEIOUYKY PacCyXIECHUH ¢ OIOpol Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3WIECKUE SBICHUS

Bragenre OCHOBHBIMH METOIaMH HAYYHOTO IIO3HAHHS, WCIONb3yeMbIMH B (H3HKE:
[IPOBOJUTH MPSIMbIE M KOCBEHHbBIC N3MEPEHUst HU3HMIESCKIX BEIUYUH, BBIOUPAs ONTHMAIIbHBIH
croco0d M3MEepeHHsi M HCIOJb3Ysl U3BECTHBIE METOIbI OLECHKU IOTPEIIHOCTEH HM3MEpEeHUiA,
MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (HH3MYECKUX BEIUYHH C UCIIOIb30BAHUEM MPSIMBIX
H3MEpPEHH, OOBSCHITh MOMYYCHHBIC PE3yIbTaThl, HCIOIb3Ys (BPHU3UUCCKHE TCOPHHU, 3aKOHBI
Y TIOHSATHUS, U JIeNIaTh BBIBOJBI, COOJIIOJATh MpaBmia 0E30IacHOrO TPYAa IPH MPOBEACHUM
WCCJIEJIOBAaHUI B paMKax y4eOHOTO OKCIIEpUMEHTa M y4eOHO-HCCIIEH0BaTEeNbCKOM
JIESITEIbHOCTH C MCIOJIb30BAaHUEM NU(PPOBBIX U3MEPHUTEIBHBIX YCTPOWCTB M JIA00OPaTOPHOTO
000pyTOBaHHS

ChopMHpPOBaHHOCT, YMECHHH aHATU3UPOBATh W OICHWBATh IOCICICTBUS OBITOBOH H
MIPOW3BOACTBEHHON JCSITEIBHOCTH YEIIOBEKa, CBS3aHHOW C (DPM3MYECKHMH IPOIECCaMH, C
HO3ULAN SKOJIOTHTUECKON 0€e30I1acCHOCTH; MIpeICTaBICHU 0 parmoHaTEHOM
MPUPOIOTIONH30BAHNHN, a TaKKe pa3yMHOM WCIONB30BAHUH JOCTH)KCHHH HAyKH W
TEXHOJIOTHH JJIs1 TaJbHEUIIETO Pa3BUTHS YEJIOBEUECKOro 00IIecTBa

OnnazieHue pa3IUUHBIME crioco0aMu paboThl ¢ uH(popManueil pU3NIECKOro Coaep KaHus C
UCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTH; pa3BUTHE yMEHUIt
KPUTHYECKOTO aHaJIM3a M OL[EHKH JJOCTOBEPHOCTH IOJIy4aeMOl HH(pOpMaInK

10

CdopMupoBaHHOCTH YMEHHI MPUMEHSITh OCHOBOIOJIATAIOIINE ACTPOHOMUYECKHE TMOHSTHS,
TeOpI/II/I 1 3aKOHBI JJ1 aHaJIku3a U 06’[,$ICH€HI/I${ q)HSquCKI/IX HpOLleCCOB, HpOI/ICXOI[ﬂHII/IX Ha
3BE37aX, B 3BE3MHBIX CHCTEMaX, B MEKTaTaKTHYCCKOW Cpefie; MBHXKEHUS HEOSCHBIX Tell,
3BOJIIOINH 3BE31 1 Beenennon




HNEPEYEHDB 3JIEMEHTOB COJAEPKXAHUA, IPOBEPAEMbBbIX HA EI'D T10 ®U3UKE

Kon
pasjiena/re

MbI

1

Kon

3JIEMECH

Ta

HpOBepHeMbIﬁ IJEMEHT COACPKAHUA

MEXAHUNKA

1.1

KMHEMATUKA

111

Mexaunueckoe aBmwkeHre. OTHOCHUTENBLHOCTh MEXAHHYECKOTO IBIKEHUS.
Cucrema orcuéra

1.1.2

MaTepI/IaHLHafl TOYKa.

gl | TPacKTo
Eé panmnyc-BekTop:
P2 )= (cle ) vl b =(2)),

TpaeKTOpIIA,

IIepeMeIleHIIe:

AF =7 () =7 (t) =1, -1, = x
= (Ax, Ay, Az),

Iy Tb.

CroxeHIe HE[JEMEI_I]EHIIfIZ

Ay =4, +47

113

CKopoCTh MaTepUanbHON TOUKHU:




Kon
pasjaena/re
MBI

Kon

3JIeMeH IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
Ta
L AF .
v=— =T, =[U1_.U1_.U__].
At o
Ax , . .
v, =—| =X/, aHANOTIYHO v, =V,, U.=Z,.
At o '
CIoKeHIe CKOpPOCTell: o, =0, + 0, -
Brruucnenre nepeMenieHus i MyTH MaTepHaIbHOW TOUKU TIPU
MPSMOJIMHEHHOM JIBUJKEHUH BIOJb OCH X 10 TPaUKy 3aBUCHMOCTH Vy(t)
. . AU -,
VexropeHHe MaTepHanbHOI TOYKIL: 0 = — =u, = [Hl. N
Ar [
114 _Au : \ -
a =—= =(u,),". aganormyso a, =(v, )’, a.=(v.) .
Af s r
PaBHOMEpHOE NPAMOIMHEIHOE JBUXKEHUE:!
X(t)=x0+voxtx(t)=xo+voxt
1.15
vx(t)—v0x=constvx(t)—vox=const
PaBHOYCKOpEHHOE NPSIMOJIMHEMHOE TBHIKCHUE:
x(f)=x, +uv,.t +——
vit)=v, +at
a, = const
1.16 )
L}E.‘I.' - U.l‘.'r = EH.T [Il _I]]
U - U'\
IIp1 IBIDKEHI B O{HOM HalPaBIeHHIH IyTh §= 1 2.7
1.1.7 | CeobGoanoe nagenue. YCKopeHue cBOOOIHOrO MageHuUs.




Kon
pasjaena/re
MBI

Kon

3JIEMEH

Ta

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

0 Xo {-

JlBmxeHue Telna, OpOILIEHHOTO MO YTIIIOM 0. K TOPU30HTY:

[.ﬁ.‘{f} =x; +U,f=x, +tU,cosa-f

-
E F

gl . ot
v(t) =y, + U, t +JT =1, + Uysina - r—”T

v.(t)=v,, +gt=v,sina— gt

{ux (t)=u,, =v,cosu

1.1.8

KpusonuneiiHoe nBuxeHue. /[BuxkeHne MarepuaabHON TOUKH 10
OKPYXHOCTH.

VYrnoBas U TMHEHHAast CKOPOCTh TOUKU: V=ORV=wR .

IIpu paBHOMEpHOM MABMXECHHUH TOUYKH IO OKPYXHOCTH 0=2ntT=2mvw=T21
=2mv . lleHTpoCcTpeMHUTEIbHOE YCKOpEeHHEe TOUKH: arc=v2R=w2Rauc=Rv2
=w2R . TlonHOE yCKOpEHNE MaTepruaaTbHOU TOUKH

1.19

Teépnoe teno. IloctynarensHoe 1 BpalaTeabHOE ABIKEHUE TBEPIOTO TeIa

1.2

JIMHAMUKA

121

WNuepumanbable cucreMbl oTcuéra. [lepBbrii 3axkon Hetotona. IlpuHiun
oTHOocuTenbHOCTH | annnes

1.2.2

Macca Tena. ITnotHOCTh BemecTBa: p=mVp=Vm

1.2.3

Curna. ITpunuun CyNepHo3ULUU
cwr: FlpaBHoaeiicte=F1[1+F2[]+...Fpasnoneiicrs=F1+F2+...

1.2.4

Bropoit 3akorn Herootona: mist marepuanpHoit Touku B MCO F1[=malllF1
=ma1, Apl)=FAtAp=FAt npu F]=constF=const

1.2.5

‘p12 ‘EEI

Tpetuii 3akoH HetoToHa 11 MaTtepuansHbIX Touek: F120=—[1F21F12=—F21




Kox Kox
pasjiena/re  3jaeMeH IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
MBI Ta
3aKOH BCEMHPHOTO TATOTEHHUS: CHIIBI MPUTSDKEHUS MEXAY TOYCUHBIMU
Maccamu paBHBl F=GMIM2R2F=GR2mim2 .
1.2.6 | Cmna msokectr. LIeHTp TsDKeCTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT BBICOTEHI
h Haxg moOBepxHOCTHIO IUTaHeTHl paamycoMm Ro: mg=GMm(R0+h)2mg=(Ro
+h)2GMm
1.2.7 | Cuna ynpyrocru. 3akoH ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHHe.
128 Cuna tpenus ckonbxenus: Frp=pNFmp=uN .
Cuna tpenus nokosi: FTp<uNFmp<uN .
KoaddunueHnt Tpenus
1.2.9 | daenenue: p=FLSp=SF1
1.3 CTATHUKA
il
13.1 F
MoOMEHT CHIIBI OTHOCHTENFHO OCH BPAIICHUS:
IM| = F, rme | — medo cusbl FOF OTHOCHTEIBHO OCH, IPOXOIAIIEH depe3
TouKy O MepIeHIUKYISIPHO PUCYHKY
Hentp macc tena. LlenTp Macc cucTeMbl MaTepUaIbHBIX TOUEK:
132 room=mlrl 0+m2r20+..m1+m2+.. . ram=mi+me+..mirt+merz+....
B omHopoxroM mose tsokectr (§1=const)(g=const) mienTp Macc Tena
COBIIAJIAET C €ro LEHTPOM TSHKECTH
VYcnosus paBHoBecus TBEpaoro tena B 1CO:
M, +M,+...=0
133 | |(FE+Fy+...=0
1.3.4 | 3axon [lackans
1.3.5 | Haenenue B xuaxocTH, nokosmieiics B UCO: p=p0+pghp=po+pgh
3akon Apxumena: F[] Apx=—[1PBbITeCHFApx=—Pgpirecn ,
1.3.6 | ecmnu teno u xuakocth nokosrest B UCO, To FApx=pgVBeITecHFApx=pg Vesrrecn
YcnoBue ImIaBaHus Tel
1.4 3AKOHBI COXPAHEHI S B MEXAHUKE
1.4.1 | Umnynbc MaTepuaibHOM Touku: PLI=mv[Ip=mv
1.4.2 | Umnynsc cuctemsr Ten: pLl=pl+p2[1+...p=pi+p2+...
3aKOH U3MCHEHUS U COXPAHCHUS HMITYJIbCa!
143 | B UCO Ap[I=A(pl1+p20+...)=F I 1BHemHAt+F [12BHemHAt...Ap=A(p1+p2

+.. .):Fl puemn A+ F2premnAt+. ..




Kox Kox
pasjiena/re  3jaeMeH IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA
MBI Ta
B UCO , ecu ApI=A(p11+p2[1+...)=0Ap=A(p1tp2+...)=0,
ecnu FU)1Buemn+F [12BHemH ... =0 F1snemn+ F2pnemn+...=0
PeakTuBHOE IBMXXEHUE
—
—
At X
144
Pabora cuiel Ha MaJIOM TIEpEMEIICHIH
A= |F| |.-i'-.f| -cos w=F, - Ax
—_—
o F
D
1.4.5 | MomHOCTb CUJIBI:
ecnu 3a BpeMs AtAt paboTa cuiIbl I3MEHSIETCS Ha , TO MOIIHOCTh CHIIBI
AA
P=— =F-v-cosa
.ﬁf Ar—sl
Kunetnueckas sHeprus MaTepHalibHOW TOUKU: EkuH=mv22=p22mFExm=2mv2
=2mp2
146 P 5
3aKOH N3MEHEHVsI KHHETUYECKOM SHEPTHH CUCTEMBI MaTepUaTbHBIX TOUYCK:
B UCO AExkun = A1+ A2 + ...
[ToTennuanbHast sHEpTU:
U1t moreHnuanbHbIx el A 12=Elnorenn—E2norenn—=AEnorennA12=FEnoreuy
147 _EZHOTCHH—ZAEHOTeHu .

[ToTennuanbHast SHEPTHA MaTepPUAIBHON TOYKH B OJTHOPOIHOM I10JIE
TsokecT: Enorenni=mghEnoresui=mgh .
[ToTeHIMaIbHAS SHEPTUs YIPYTo 1e(hOPMUPOBAHHOTO
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tena: EnoreHu=kx22 Enorenn=2kx2

1.4.8

3aKOH H3MCHECHUS U COXpaHCHU MeXaHUYeCKOU OHEPIruun:

Euex = Essn  Enoresn.
B IICO AE,ex = Agcex HEMOTSHIL CHI
B IICO AE,:x =0, eClIH Agcex remoresm. cax = 0

1.5

MEXAHMWYECKUE KOJIEBAHIA 11 BOJIHBI

151

I'apmonnueckue konebaHuss MaTepUaIbHOM TOUKH. AMIUIMTYIa U ¢as3a KoJe-

Oanwuii. Kunematnueckoe onvcanue:
x(f) = Asin| @t +o, ).

v () =x/.

a(f)=(v,), =—o'x(f) =a +o'x=0,

IJIe X - CMEIIICHUE U3 PAaBHOBECHS.
Junamudeckoe onucanne: max=—kx,max=—kx, roe k=mw2k=mw?2. 9t0
3HAYUT, uT0 Fx=—kx.Fx=kx.

DHepreTUUecKoe OMUCaHKe (3aKOH COXPAHCHUST MEXaHUUSCKON YHEPIUH ):

H&'J:_i_h; my_ kA

2 2 2 2

CBs3p  aMIUIMTYABI  KOJNEOAHMIT  CMEHICHHMS  MaTepHaJbHOM  TOYKHU

C aMIUTUTY/IaMU KoJIeOaHUH €€ CKOPOCTH U yCKOPEHUSL:

Upee =04, a_ =04

1.5.2

Ilepuon u yactoTa KonaeOaHMit:

HepI/IOI[ MaJIbIX CBO60,I[HBIX KOJICOaHMH MaTEMAaTHYECKOr0 MasiTHHKA:

T=2?EJI
g

[lepron cBoOOAHBIX KOJIeOaHNH PY)KUHHOTO MasITHUKA!

m
T=2m|—

153

Brnyxaennsie konebanus. Pezonanc. PesonancHast kpuBas
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[Tomepeunsie U MpomosibHBIE BOJAHBL. CKOPOCTH PaclpoOCTPaHEHHS M UIHHA
BOJIHBL: A=vT=vvA=vT=vv
1.5.4

WuaTepdepennms u mudpakiys BOJIH

1.5.5 | 3Byk. CkopocTb 3ByKa

2 MOJIEKYJIAPHAS ®U3UKA. TEPMOJJMHAMUKA

2.1 MOJIEKYJIIPHA S ®U3UKA

Mopenn  cTpoeHHs Ta30B, JKUAKOCTeH u  TBEpABIX Ten.  IlycTh
TEpMOJAMHAMHUYECKass cucTema (Teno) cocTouT U3 N OJMHAKOBBIX MOJIEKYIL.
2.1.1 | Torma xonmuectBo BemecTBa V=NNA=mpv=NaN=um ,

rae NANA — gucino ABoraapo, M — macca CHCTeMBI (Tena), I — MOJsIpHas
Macca BelecTBa

2.1.2 | TenoBoe NBIKEHHE aTOMOB M MOJICKYJI BEIIIECTBA

2.1.3 | B3zaumopeiicTBuE 4acTHI] BEIECTBA

2.1.4 | 1nddysusa. BpoyHOBCKOE NBHXKEHHE

2.1.5 | Mounens nneanpaoro raza 8 MKT

CBsi3p  MEXKIy JaBiICHHEM W CpeAHeW  KWHETHYECKOM  DHepruei
MOCTYMATENBHOTO TEIJIOBOTO JABIKEHHS MOJIEKYJI UeabHOTO ra3a (OCHOBHOE

ypasHeHue MKT):
mpri=2n "'m,;v:‘I_Zn g
216 | PT3MIW =g T g e

e Mo — macca ofHo Moutekyibl, N=NVn=VN - KoHIIeHTpaI¥s MOJICKYJI

2.1.7 | AGcomrotHas Temneparypa: T =t+273K

CBsi3p  TeMIlepaTypbl Tra3a CcO CpeJHEH  KWHETHYEeCKOW  JHeprueit
MIOCTYNATENBHOTO TEIJIOBOIO JABM)KEHHUS €r0 MOJIEKYJI:

— (mp*) 3
218 | &ma=| | =5 KT

TOOeTT

k2

4

2.1.9 | Ypasuenue p =nkT

2.1.10 | Mopenp uaeanbHOro ra3a B TepPMOJAMHAMUKE:
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(VpapHeHHe Merzemeera — KianeHpoHa
| BEIpeCKeHHe 1 BHYTPeHHEH SHepIHH
VpaBueHne MeHeneeBa — KnameiipoHa (IpHMEHIIMBIE (
JAINCH):
pRT

pV = %RT — vRT = NKT, p=t

BripaxeHHe /1718 BHyTpeHHell 3HepIil OJIHO0aTOMHOTO ILIea.
ra3sa (IIpIIMeHIIMEBIe ()OPMEI 3aIIIICH):

L‘=%1IRT=%N}'CT =3 M BT e, T= %pV

2

2.1.11

3akoH I[aJ'ILTOHa U JaBJICHUS CMECH Pa3peiKCHHBIX I'a30B!:
p=pl+p2+...p=p1tp2+...

2.1.12

W3omporiecchl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM 4rcioM Moekyn N (¢ mo-
CTOSIHHBIM KOJIMYECTBOM BEIICCTBA V):

u3orepma (T = const): pV = const,

u3oxopa (V = const): pT=constTp=const ,

u3o00apa (p = const): VT=constTV=const.

I'padmueckoe npencraBnenne n3omnpoiieccoB Ha PV-, pT- u VT- quarpammax.
OOBeHEHHBIN Ta30BbIi 3akoH: PV T=constTpV=const

JJI1 TTIOCTOSAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

Haceimennble u  HeHachllleHHble Taphl. KadecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH W aBIICHWS HACHIIIEHHOTO TMapa OT TEMIIepaTypsl, WX
HE3aBHCHMOCTh OT 00bEMa HACKHIINIEHHOTO TTapa

2.1.14

Bnaxnocts Bo3myxa.
OTtHOocuTenbHas
BrnaxxHocTb: d=pnapa(T)pracermmnapa(T)=pnapa(T)praceimmnapa(T)¢p=puacsumn

apa( T) pnapa( T):pHacmmnapa( T) pnapa(T)

2.1.15

H3meHeHue arperaTHbIX COCTOSIHUM BCIICCTBA: ncnapcHue
N KOHACHCAIUs, KUTICHUEC ) KUAKOCTH

2.1.16

H3meHeHue arperaTHbIX COCTOSIHUM BCIICCTBA: IJ1aBJICHHUC

W KpUCTAJJIU3al s

2.1.17

[IpeoOpazoBaHue >HEPrUU B Ga30BBIX MEPEX0aaxX
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2.2 TEPMOJMHAMUKA
2.2.1 | TenmoBoe paBHOBECHE U TEMIIEPATypa
2.2.2 | Bayrpennss sHeprus
923 Temnonepenaua  kak  cnoco®0  M3MEHEHHS  BHYTPEHHEH  SHEpruu
o 6e3 coBepmieHus paboThl. KOHBEKIHSI, TEIUIONPOBOTHOCTD, H3ITyUCHUE
994 KonndecTBo TEIUIOTHL.
o VY aenvHas Tero€MKoCTh BemecTBa ¢: Q=cmATQ=cmAT
VYaenpHas TerioTa napoodpazosanus L: Q = Lm.
2.2.5 | YaenbHas Temiora miasienus A: Q = Am.
Y enbHas TEIoTa cropaHus Tommsa ¢: Q = gm
926 DnemeHTapHas padora B TepMoauHaMuke: A=pAVA=pAV.
o Boruncienue pabothl o rpaduky mporecca Ha pV-guarpamme
[lepBriii 3akoH TepMmoamHaMuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12
2.2.7 | +A12=(U2-U1)+A12
Annabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 | Bropoii 3akoH TepMomuHamMuKK. HeoOpaTumble mporecch
[Ipunnune! nefictBus TeroBbix MamuH. KIT:
T] _ ASELLH:K:I‘[ _ QHM’F _|QXCJT| _1 |Qxcn|
2.2.9 - - -
Quarp Qua.rp Quup
Makcumanbroe 3aadenne KI1JI. [{uxkn Kapno:
Torpy — Tsa T
2210 | Max 1 = Myguwe = = e
) Y T g
2.2.11 | YpaBHenwue TeruioBoro Oananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 QJEKTPOAMHAMUKA
3.1 QJIEKTPUYECKOE ITOJIE
OnexkTpuzanust Ten W €€  IMpOSIBICHUS.  OJEKTPUYECKHH  3apsi.
311 | [dBa BUJA 3apsna. DneMeHTapHBIHI 3IEKTPUUECKUN 3aps.
3aKOH COXpaHEHUs AIEKTPUICCKOTO 3apsiaa
Bzanmoneiictue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OZJHOPOTHOM BEIIECTBE C TUAJICKTPHUCCKOI IPOHHUIIAEMOCTBIO €€
312 F=k@1'|‘3’: __ 1 4,
£ dmeg, 1
3.1.3 | Dnektpudeckoe nose. Ero neiicTBre Ha JIEKTPUICCKUE 3aPs bl
Hanpsokéranocts anexrpuueckoro moist: E=FqupoOHbIiE=qupo6usiiF .
3.1.4 | Tlone Toueunoro 3apsima: Er=kqr2Er=kr2q ,

omHOpoHOE TIoe: El1=const.E=const.
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Kaptunbl nuanit HaNpsHKEHHOCTH ATUX TIOJIEH

3.15

[ToTeHIMaNBEHOCTE IEKTPOCTATHYECKOTO TTOJISL.

PasHocte motenuuanoB u Hanpsbkenue: Al12=q(¢1-¢2)=—qAd=qU.A12=q(¢p1
—¢p2)=—qAp=qU.

[NoreHnuaneHas sHepTyUs 3apsAaa B dJIeKTpocTaTHIeckoM noie: W=qoW=qo,
A=—AWA=—AW

[ToTennmain anekrpocrarndeckoro nois: ¢=Wqp=qW
CBsi3p HaNPsDKEHHOCTH TOJIE M PAa3HOCTH TOTEHLMANIOB AN OAHOPOJHOTO
anekTpocratuueckoro mois: U = Ed

3.1.6

HpI/IHHI/IH CYIICPIIO3ULINU AJICKTPUICCKUX
noneit: EL=E1+E12+... ¢=¢ 1 +¢2+... E=E1+E2+....p=pi+pa+...

3.1.7

[IpoBOAHMKY B 371€KTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBecHs 3apsiioB: BHyTpH npoBoaauka EL=0E1=0 , BHyTpH 1 Ha
MIOBEPXHOCTH IIPOBOAHUKA (p = CONSt

3.1.8

HduznexTpuku B JIEKTPOCTATHUECKOM ToJe. Huznextpuyeckas
MIPOHMULIAEMOCTh BEIECTBA €

3.1.9

Konzgencarop. DnektpoéMkocTh KoHAeHcaTopa: C=qUC=Ugq .
DnekTpoéMKoCTh Tockoro KoHaeHcaropa: C=ee0Sd=eC0OC=deg0S=£Co

3.1.10

[TapamnenpHOE coeTMHEHHE

koHneHcaTopoB: g=ql+q2+...,Ul=U2=.. ,Cnapamn—C1+C2+...q=q1+q2+...,U1
=U2=...,Crapann—C1+C2+...

[TocnenoBaTensHOE COSIMHEHNE KOHIEHCATOPOB:
U=U1+U2...,ql=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=q2=...,Crocr1l=C11
+C21+...

3.111

OHeprus 3apsHkeHHOTO KoHaeHcatopa: We=qU2=CU22=q22CW=2qU=2CU>
=2Cq2

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:
|

At Ar—l)

IlocrostHHbIN TOK: I = const
st mocrostHHOTO TOKA g = It

3.2.2

Y CIOBHS CYIIECTBOBAHUS dJICKTPHUECKOTO TOKA.
Hampsoxkenne U u 9/1C E

3.2.3

3akon Oma juist yuactka nenu: I=URI=RU

3.24

SHCKTPI/I‘ICCKOC COIIPOTHUBJICHUC. 3aBHCUMOCTH CONPOTUBJICHUA OJHOPOJHOTO
MNpoBOJIHMKA OT €ro JJIMHbI W CCUCHMUS. VnensHoe COIIPOTUBJICHUE
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BemectBa. R=pISR=pSI
325 Ucrounnku toka. 9/1C ncrounuka toka: E=ActoponnuxcuingqE=qAcroponnuxcun
o BHyTpeHHee CONPOTUBIEHUE HCTOYHHUKA TOKA
3akom Owma i1 TONHOM  (3aMKHYTOH)  dJIeKTpuueckod  menw: E
= IR +Ir, orkyna I=ERrI=RrE
E.r
3.2.6 E— R
[TapanenpHOE cOeIMHEHUE TPOBOIHUKOB:
327 I=li+1l2+..,U1=U2=., IRHapaJ'[J'Ile1+1R2+...Rnapannl:Rll+R21+... .
o I[TocnenoBaTenbHOE COEMHEHNE TIPOBOJHHKOB!
U=Ui1+U2+ .. l1=12=.., Romoct=R1+R2+...Ruocr=R1+R2+...
Pa6ora snextpuyeckoro Toka: A = [Ut.
3.2.8 | 3akon JIxoymnsa — Jlenna: Q=I2RtQ=I2Rt .
Ha pesucrope R:Q=A=I12Rt=1Ut=U2RtR:Q=A=I2Rt=IUt=RU2t
MOIIHOCTE TEKTPUIECKOTO TOKA!
AAd .
P=— =1IU
Az Ar—s
TemnoBast MOIITHOCTS, BBIJEIsIEMast HA PE3UCTOPE:
2
215U r
P=IPR=——=]U
3.2.9 R
MOoOMHOCTS UCTOYHUKA TOKA:
AA
_ CT. CHOT R )
SV
Ar—0
CBOOOIHBIE HOCUTENH 3JICKTPUYCCKHUX 3apAI0B B IMPOBOJHUKAX. MeXaHU3MBI
3.2.10 | mpoBOAUMOCTH TBEPIBIX METAJIOB, PACTBOPOB M PACIUIABOB 3JICKTPOJIUTOB,
ra3oB. [TomynpoBonHukuy. I[1omynpoBOAHUKOBBIA JUOT
3.3 MATHUTHOE IIOJIE
Mexanndeckoe B3aMMOACHCTBHE MarHuToB. MarHutHoe mone. Bektop
MarHuTHOM uHayKud. [TpuHImn CYTEPIIO3UITUH MarHUTHBIX
3.3.1 | mouneii: BO=B[J1+B[12+...B=B1+B2+...
Jlvauy uHIYKIUU MarHuTHOTO Toiist. KapTuHa TMHUNA MHIYKIIMA MarHUTHOTO
TTOJISI TIOJIOCOBOT'O M IMOJAKOBOOOPA3HOT'0 MOCTOSHHBIX MArHUTOB
3.3.2 | Omeir Opcrema. MarHuTHOE TOJIE€ HMPOBOAHMKA C TOKOM. KapTtuna muHMit
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WHAYKIIMA MarHUTHOTO IIOJISL IJTMHHOTO MPSAMOTO IIPOBOAHHKA U 3aMKHYTOTO
KOJIBLIEBOTO MIPOBOJTHUKA, KaTyILIKH
C TOKOM
333 Cuna Awmrepa, e€ HanpaBieHue U BenuunHa: FA=IBlsinaFa=IBIsina , rne o —
o YroJl MEX/y HalpaBjeHHWEM NMPOBOAHMUKA U BekTopoM BB
Cuna Jlopenna, e€ nanpasienue u Benmunna: FJlop=IqlvBsinaFiop=|qlvBsina
334 |rme o — yrom Mmexnay BekTopamu VLlv u BB . [IBmkeHue 3apsmKeHHOMN
YacTULBI B OJTHOPOJTHOM MarHUTHOM TIOJI€
3.4 OJIEKTPOMATHUTHAA MHAYKLWA
[Totok BexTopa MarauTHOM MHAYKINH: D=BnS=BScosa®=BnS=BScosa
g | B
n / B
a
34.1
S
3.4.2 | SBnenue snexrpomMarHuTHON nHAyKIMK. D/1C nHIYKIMN
3aKoH NeKTpoMarHuTHOW nHAYKIH dapazgest:
AD
34.3 E = =’
At f
A
(3 111’
\%
0
[
( 17 ,O
344

3J1C vHAYKIHY B IPSIMOM MIPOBOAHUKE UTMHOH 1, ABIKYyIIEMCS CO
ckopocteio VIIv (VI LIT)(vL]) B OmTHOPOAHOM MarHUTHOM

nonie B: |Eil=BlvcosalEil=Blvcosa

, TJIe 0. — YToJI MeXIly BeKTopoM B u Hopmaibio N[Jn K IIIOCKOCTH, B
KOTOpO# Jiexat BekTopsl | Juvluv ; eciu 1001 LL BOB , u vy

1o |Eil=BIV|Ei|=Blv
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3.4.5 | IIpaBuio Jlenna
WNunykrtuBHoCTh: L=®IL=[D , unu © = LI.
Camounnykuus. 31C caMOMHIYKIIMHU:
3.4.6 AT
E,=-L=| =-LI,
AP _-'E
3.4.7 | DHeprus MarHuTHOTO OIS KaTymku ¢ Tokom: WL=LI22W.=2LI>
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHW A Y1 BOJIHBI
Konebarenpupiii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
HaeaTbHOM KoJeOaTeTbHOM KOHTYpE:
7 » . %
| tj'l F_l :gnu-":-'llll_ C!]T—EPS |
, J J
351 | 1., . ' ) . ) .
|I(1) =g, =g, cos et +q, ) =1 _ cos(ct +qy)
®opmyna Tomcona: T=2aLCT=2rLC , otkyna o=2nT=1LCw=T2m=LC1 .
CBsi3p aMIUIMTYIBl 3apsiia KOHJAEHCAaTopa C aMIUIMTYAOH CWJIBI TOKa IIpH
CBOOOJIHBIX 3JIEKTPOMArHUTHBIX KOJEOAHHSIX B HWACATBHOM KOJIEOATEITHHOM
KOHTYpE:
_ Ima.x
qmax -
6]
3aKoH COXpaHEeHHUs SHEPTHU B UACATLHOM KOJIeOaTeTbHOM KOHTYpE:
3.5.2
3.5.3 | BolHyX/IeHHBIC DJIEKTPOMArHUTHBIE KoJieOanus. PesonaHc
[Tepemennsbiii Tok. [Ipon3BOACTBO, Miepeaada U MOTpeOICHNE ANEKTPHUUSCKON
SHEPrUu
354 | CUP II° _CU°, LI, _ oo
2 2 2 2
355 CBolicTBa 2JEKTPOMArHUTHBIX BOJIH. B3anMHas oOpueHTalus BEKTOPOB
o B AJIEKTPOMAarHUTHOM BosiHe B Bakyyme: E[J LB Lc[IELBLlc
356 [Ilkana >TEKTPOMArHUTHBIX BOJIH. lIpUMEHEHHE SJIEKTPOMArHUTHBIX BOJH
o B TEXHHKE U OBITY
3.6 OIITUKA
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36.1 [IpssMmonuHeliHOE pacHpoCTpaHEHHE CBETa B OJHOPOIHOW cpene. TouedHslit
o ucrounuk. JIyd ceera
3aKOHBI OTpaXECHUS CBeTa. 0=Pa=f
3.6.2
3.6.3 | ITocTpoeHue u300paXkeHU B TUIOCKOM 3epKalie
3aKOHBI IPETIOMIICHUS CBETA.
[penomienue cBera: nlsina=n2sinf.nisina=nasinp. .
AOCOJFOTHBIH ITOKa3aTelb PEJIOMIICHUS: Na0C=CVNa6e=VC .
OTHOCHUTENBHBIN MOKa3aTeNb MPeIoMIIeHUS: NOTH=Nn2n1=v1v2norm=nin2=v2v1
n
o
3.6.4
n;
XoJ ny4yel B pU3Me.
1"1 = 1"2 " 1?1}.1 = ”2}'2
CooTHOIIEHHE YacTOT M COOTHOIIGHWE [UIMH BOJH IIPU  Iepexoje
MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHuIly paszena JIBYX ONTHYECKHX CPea:
14 < nl n 2
2
3.6.5 a ny
[NonHoe BHyTpEeHHEE OTpaXKeHHE.
[penenpHbIA yrou TIOJTHOTO BHYTPEHHETO
otpaxeHust: Sinamp=1nota=n2nl1Sinaump=norml=nin2
CoOuparommme W paccemBaronmue JUH3BL. ToHkas smH3a. DokycHOe
3.6.6 | paccrosiHue n onTHdeckas cuia ToHKOH muH3b: D=1FD=F1
367 ®opmyna ToHko# auu3el:  1d+1f=1Fd1+f1=F1

VBenuuenue, naBaemoe aun30i: [=hH=|fld['=Hh=d|f|
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F\ h

f

k3

B ciryuae paccenBaroreit TUH3bL:

3.6.8

D<0=F=1D>0,D<0=F=D1>0,

I'=hH=[f|d<1I'=Hh=d|fI<1

Xon Jydva, TpOIISAIIETO JMH3Y IMOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckol ocu. IloctpoeHrne W300paKEHUH TOYKH M OTpe3Ka MPSIMOM
B COOMPAIOIINX U PACCEHBAIOIMINX JIMH3aX M UX CHCTEMax

3.6.9

doToanmapaT KaKk ONTHIECKHUHA mpuodop. ['11a3 kak onTudeckas cucreMma

3.6.

Wntepdepeniust cBera. KorepeHTHble HCTOUHHMKH. YCIOBUS HaONIOICHUS
MakCUMyMOB M MHHMMYMOB B HHTEp()EPEHIIMOHHOW KapTHHE OT JBYX
cHH(pa3HBIX KOTEPEHTHBIX HCTOYHUKOB!

I
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

£l

v
MIHIMYMEI — .-J.={2m+l_]?, m=0,£1.+2.+3

Y

3.6.11

Hudpakuus cBeta. udpaknmonnas pemérka. YcioBue HaOMOIESHUS
TJIaBHBIX MAaKCUMYMOB IIpU HOPMAJIbHOM MaACHUHU MOHOXPOMATUYECKOI'O
CBETa C JIMHOM BOJIHEBI A Ha PEIIETKY ¢ meproaom d:
dsingm=mA,m=0,+/—1,+/—2,+/-3,...dsingm=mA,m=0,+/—1,+/—2,+/-3,...

3.6.12

Hucnepcus cera

KBAHTOBA ON31KA

4.1

KOPITYCKVJISIPHO-BOJTHOBOW JIV AJIM3M

4.1.1

I'umoresa M. [Tnanka o kBanrax. ®opmyna [Inanka: E = hv

412

®otonsl. DHeprus ¢porona: E=hv=hciA=pcE=hv=Ahc=pc .
Wmnynsc potona: p=Ec=hvc=hAp=cE=chv=Ah

413

dotoaddexr. OmpiTer A.I'. CromeToBa. 3akoHbI poTodddherta

41.4

VYpasuenue DiHmTeHA 115 porodaddekra:
Edotona=Apsixoaa+Ekuamax, Edorona=ABbIX01a+ Exunmax,




Kon
pasjaena/re
MBI

Kon
3JIeMeH
Ta

IIpoBepsieMblii 3JIeMEHT COAEPKAHUA

rae , E(b OTOHa:hV:hC}u,E ¢dorona= hv=Ahc , ABLIXOIIa:hVKp:hC?LKpABonua:h Vkp
=Axph c

Exnamax=mv2max2=eU3anFExuumax=2mv2max=eUsan

415

JlaBiienne cBera.
JlaByieHne cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTh M HA TIOJTHOCTHIO
MOTJIOMIAOIIYIO TOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

ILtanerapHas mozens aroma

422

HOCTyJ'IaTLI Bopa. I/ISHY‘IGHHG U IOIJIOIICHUEC (I)OTOHOB Ipu 1Iepexoae aroma €

OJITHOTO YPOBHSI SHEPTUM Ha IPYTOM:

hv _ e _ [E, —E

mr - s
“mm

m |

423

JIunelyaTble CIIEKTPBI.
Cnextp ypoBHeil 3Hepruu aTomMa BOAOpoa:

— 13,638
p _C136B

. , =123, _.

i

Iy

4.3

OU3NKA ATOMHOI'O AJIPA

431

Hyxnonnast monens simpa ['eitzenbepra — MBanenko. 3apsan saapa. MaccoBoe
qucio sapa. M3otomnsl

432

PannoakTHBHOCTE.
Anbda-pacman;

A A4 4
-X—> Y+ ,He

bera-pacnan.
DNeKTpOHHBIH B-pacman;

A A [ J——
s X—=> Y+ je+v,

[TosuTponHsIii B-pacnan:

A A 0= o,
X750 + jE TV,

l'amma-usnydenue




Kox Kox
pasjiena/re  3jaeMeH IIpoBepsieMblIii 3JIeMEHT COAepPKaAHUSA
MBI Ta

3akon pagnoaktuBaoro pacmaga: N(t)=NO*2—tTN(t)=No*2r- .
4.3.3 | IIycts M — macca pamuoakTUBHOTO BerectBa. Torma m(t)=mO0x2—tTm(t)=mo
*27-¢

4.3.4 | Anepusle peakiuu. JleneHre U CHHTES Aaep

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* ®uzuka 10-11 I'.SI.Mskumes, b.b.byxoBues, kinacuueckuii kypc Mocksa

«IIpocsemenne» 2019.

METOINYECKHUE MATEPHUAJIBI JIUIA YUUTEJIA
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege ®UIIN

https://myschool.edu.ru/ Mos mkosa

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET




https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege ®UITN

https://myschool.edu.ru/ Mos mkomna
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