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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKEe HA YPOBHE CPEAHEro oOmIEro o00Opa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJIOKEHUH M TpeOOBAHMA K pe3ysibTaraM OCBOCHMS
OCHOBHOH 00pa3oBaTenbHO mporpaMMmel, npencraeieHHbix B GI'OC COQO, a
Takxke ¢ yuétom (enepanbHoi padoyeil mporpaMMbl BocnuTaHus U KoHuenuuu
npenoaaBaHus yueOHoro npeamera «OGu3uka» B 00pa3oBaTENbHBIX OPraHU3aLMIX
Poccuiickoii  denepaimu, — peaM3yOMIUX  OCHOBHBIE  0Opa3oBaTEIIbHBIC
IPOrPaMMBlI.

[TporpamMma no pu3nke onpeaenser 00sS3aTeNbHOE MPEAMETHOE COAEPKAHUE,
YCTAHABIIMBACT PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHUS TEM M Pa3lIEioB
y4e€OHOr0 MPEeaMETa ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKA  y4eOHOr0 MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OOydaroImumxcs.
[TporpaMmma mo ¢usuke AAET MPEACTABIECHUE O LEAX, COAEP’KAHUM, OOILICH
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
yueOHOro npeaMera « Dusznkay Ha yriyOJIEHHOM YPOBHE.

Hzyuenue kypca puzuku yriayOaEHHOTO YPOBHS MO3BOJIIET PEaIM30BAThH
3a1a4i Npo(ECCHOHATBHONW OPUEHTALMHU, HANPABJIEHO HA CO3/IAHWE YCIOBUM AJIs
OPOSIBJIEHUS] CBOMX HWHTEIUICKTYAJbHBIX W TBOPYECKMX CHOCOOHOCTEH KaXKABIM
0o0yvaroImumcsi, KOTOPblE HEOOXOAMMBI Uil TPOAOJDKEHUS OOpa3oBaHMs B
OpraHu3alMsIX MPOPECCHOHANBHOTO O0pa3oBaHMs TO PA3JIMYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBHOCTSIM.

B nporpamme mno (Qusnke ONpeAcnHsrOTCs IJIAHUPYEMBIC PE3YJIbTaThI
OCBOCHHUS Kypca (PU3MKU HA YPOBHE CPEAHETO OOMIEro 00Pa30BaHUs. TUYHOCTHEIE,
METANPEAMETHBIE, MPEAMETHBIE (Ha  yrniyOnméHHoOM  ypoBHE). HayuHo-
METOJOJIOTUYECKOH OCHOBOW Uil pa3paboTku TpeOOBaHWUN K JMYHOCTHBIM,
METANPEAMETHBIM W TMPEAMETHBIM Pe3yJbTaTaM OOy4YaroIUXCs, OCBOMBLIMX
nporpamMmy 1o (PM3MKE Ha YPOBHE CpeaHero oOmero o0pa3oBaHHs Ha
yriyOJIEHHOM YPOBHE, SIBIISIETCS CACTEMHO-AEATEIbHOCTHBIA MOIXO/.

[TporpamMma no GpHU3MKE BKIIFOYAET:

IUIAHAPYEMBIE PE3yJIbTATBl OCBOEHUS Kypca (M3MKM Ha yriyOnéHHOM
YPOBHE, B TOM YUCJI€ MPEAMETHBIE PE3YJIBTATHI IO rojiaM 00yYEHUS,

coJepkanue yueOHoro npeamera « @u3ukay» 1mo rogam 00y4YeHHs.

[TporpaMMa mo Qu3MKe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
UCIOJIb30BaHA YUUTENAMU (PU3HKH JIJIs1 COCTABJICHHS CBOMX pab0UYMX MPOrpamm.

[TporpamMmMa no (puM3MKe HE CKOBBIBACT TBOPUYECKYIO MHULMATUBY YUHUTENEH U
OPEIOCTABIACT BO3MOXKHOCTH JJII  PEAIM3alMM  PA3IMYHBIX METOIUYECCKHUX
NOJXOJ0B K NPENoAaBaHWIO0 (U3WKM HA YIrAyONEHHOM YPOBHE TPH YCIIOBUHU
COXPaHEHUs 003aTENBHOM YaCTH COACPKAHUS Kypca.



duznka Kak Hayka O HaumOojee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
KAQueCTBE YYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBII BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mupe. LLIkombHbIH Kype (PU3HKN — CHCTEMOOOpa3yOIIMiA
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TMPEIMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWM, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
(duznueckoid reorpadueii W acTpOHOMHUEH. HcCmonb30BaHWE W AKTHUBHOE
NPUMEHEHUE (DM3MYECKUX 3HAHWHA OMPEIEIIAIO XapakTep M OypHOE pa3BUTHE
Pa3HOOOPA3HBIX TEXHONOTMA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TMOJIyYCHUs HOBBIX MaTEpPHANIOB C 33JaHHBIMH CBOHCTBamMu. M3ydeHume
(U3MKA BHOCUT OCHOBHOH BKJIAaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpPa o0y4varowierocs, B (POPMUPOBAHUE YMEHWI MPUMEHSATH HAYYHBIN
METO]I TO3HAHUS ITPH BBITTOJIHEHUW UMK YYEOHBIX UCCIICOBAHHIA.

B ocHOBY kypca pu3rku Ha ypOBHE CpeTHEr0 00UIeEro 0Opa30BaHMUs MOJIOKEH
PsII UACH, KOTOPBIE MO>KHO PaCCMATPUBATh KAK MPUHLMIIBI €M0 TOCTPOCHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEW KypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEpHall U3 BCEX PA3NENoOB (PU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoea zenepanusayuu. B coOTBETCTBMM C HEH Marepuan Kypca (pU3MKu
00benMHEH BOKPYTr (u3MyecKMx Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBAaHME TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSX MATEPHH, BEIIECTBE W
noJie.

Hoea zymanumapusauuu. EE peanuzanusi NpeAnoyiaracT MCHOJb30BAHUE
TYMaHUTAPHOTO MOTEHUMANIA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKkKE€ C MHUPOBO33PECHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMYECKHUMH MPOOJIEMAMH.

Hoea npuxnaonoii nanpasiennocmu. Kypc gusuku yriryOJ€HHOTO YpOBHS
NPEANOaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKUX
MPUWIOKEHU W3YYEHHBIX TEOPUM W 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOLIMX NPEACTABICHUA W COBPEMEHHBIC TEXHUYECKHE YCTPOKCTBa, W
TEXHOJIOTHH.

Hoea 3konocuzauuu peanusyercs TMOCPEACTBOM BBEACHHS JJIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX JKOJOTMYECKMM MpOoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHNA, a TaKXKE OOCYKICHUS
npo0JieEM PallMOHAIBHOTO MPUPOIOTIONB30BAHMS H SKOJIOTHYECKO O€30MaCHOCTH.

OcBoeHUE COAEPIKAHMS TPOrPaMMBbI 1O (PUBUKE JTOJIKHO OBITh MOCTPOCHO HA
OPUHLANAX CUCTEMHO-AEATENBHOCTHOTO moaxoAa. s pusukm peanusanust 3THX
NPUHLHAIOB 0A3UPYETCs HA UCIOJIB30BAHUH CAMOCTOSITENIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIEHCTBYIOIEro (pakropa yudeOHoro mpouecca. s yrinyOnéHHOTO
YPOBHS — 3TO CHUCTEMA CaMOCTOSTENBHOIO YYEHMUYECKOTO SKCIECPUMEHTA,



BKJTIOYAIOLIETO (PPOHTAILHBIE YUEHUYECKUE OTBITHl MPU M3YYCHUHM HOBOIO
Mmarepuaina, JadopaTopHbie padoThl U PabOThl MpakTHUKyMa. [Ipu 3TOM BO3MOKHBI
aBa cnocoba peanu3anuu  (PU3MUECKOro MpakTukyma. B mepBom  ciywae
OPAKTUKYM MpoBoauTCs nuO0 B kKoHue 10 u 11 knmaccoB, mubo mociie nepBoro u
BTOPOrO TMOJIyTOAMN B Ka&KIOM M3 3TUX KjaccoB. Btopoi cmocod — 3t0
UHTErpanys padoT MpakTUKymMa B CUCTEMY Ja0OpPaTOPHBIX PadoOT, KOTOPBIE
MPOBOJATCA B MpoNEcce M3ydeHus pazaena (temsel). [Ipu 3ToM moa padotamu
MPAaKTUKyMa MOHUMACTCS CaMOCTOSTEIbHOE UCCIIEAOBAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUIa O€3 MOIIArOBOW HHCTPYKIIMH.

B nporpamme mo (Qu3Mke cuUCTEMA YYEHUYECKOTO OKCHEPUMEHTA,
n1a0opaTopHbIX padoT U MPaKTHMKyMa MPEJCTaB/ieHA €IWHBIM NepeuHeM. Bribop
TEMATUKKU Ui STUX BUJOB YUYEHUYECKUX MPAKTUUECKUX PpabOT OCYUIECTBISETCS
y4acTHUKaMU 00Pa30BaATEIBLHOTO MPOLECCa UCXOAS U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHAPOBAHKUsST W OCHallecHust KaOwmHeta (usuku. [Ipm 3ToM obecneumBaeTcs
OBJIaJICHUE OOYYAIOLIIMMUCS YMEHUSIMU TPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICIOBAHUSI 3aBUCUMOCTEH (U3NYECKUX BEIUYMH M MOCTAHOBKY
OIBITOB MO MPOBEPKE NMPEASIOKEHHBIX THIIOTES.

Bonblioe BHUMaHUE YIENSETCS PEUICHUI0 PACUYETHBIX M KAYECTBEHHBIX
3amay. [Ipu 3TOM s pacy€THBIX 3a4a4 MPUOPUTETOM SIBJISIOTCS 33[la4d C SBHO
3aJaHHOM W HESBHO 3aJaHHOW (PU3NYECKOW MOJCIBIO, MO3BOJISIONINE TPUMEHSTh
U3yUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaKk W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs MPUMEHEHUE 3HAHUI U3 Pa3HbIX Pa3nenoB. [1Jis Ka4eCTBEHHBIX 3aja4
OPUOPUTETOM SIBJISIFOTCS 3a7aHusi Ha OOBACHEHUE/MPEACKA3aHUE TMPOTEKAHUS
(U3nYECKUX SIBJICHUNA W MPOLIECCOB B OKPY KAKOILIEH KU3HU, TPEOYIOMMUE BEIOOpA
$u3nUecKoit Moenu Ui CUTyallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO kK MarepuaibHO-
TEXHUYECKOMY OOECHEUYCHHUIO Yy4eOHOTO mporecca Kype (pU3MKHA yriyOJEHHOTO
YPOBHSI HA YPOBHE CPEHET0 001IEro 00pa3oBaHUs JOKEH U3YUYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (M3MKH JODKHO OBITh HEOOXOAMMOE
JadbopaTtopHoe OOOPYAOBAHUE JUISl BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pU3MKE YUYCHUYECKHX OMNBITOB, JIAOOPATOPHBIX paboT W paboT MpakTHKyMa, a
TAK>KE IEMOHCTPAMOHHOE 000PY TIOBAHHME.

JleMoHCTpanmoHHoe  oOopyJoBaHUE (HOPMUPYETCS B COOTBETCTBUM €
OPUHIUIIOM MHHUMAJIBHOM  JIOCTATOYHOCTH M O0ECNEUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLMi JJis
UCCJICAOBAaHMSI  M3y4aeMbIX  SBJICHWA U MPOLECCOB, JMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGoparopHoe 0OOpPYyAOBAaHME Il YYEHWYECKMX NPAKTHYECKHX padoT
dopMHpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECMEUMBACTCS B PACUETe



OJTHOTO KOMIUIEKTA Ha JBYX OOydaromumxcs. TemMaTHUecKne KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCIOJb30BAHNM AHAJIOTOBBIX W LHHU(PPOBBIX MPUOOPOB, & TAKKE KOMITBEOTEPHBIX
WU3MEPUTENIBHBIX CUCTEM B BHJIE IM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LICTIIMU U3YYEHUS (PU3HKHN B 00IIEM 00pa30BaHUM SIBJISIFOTCS:

(opMuUpOBaHME HHTEpPECA W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY
W3YUYCHUIO TPUPOIBL, PA3BHTHEC HMX HWHTEIEKTYaJlbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

Pa3BUTHE MPEICTABICHHUIA O HAYYHOM METOJC MO3HAHWUA M (OPMUPOBAHUE
UCCIIEIOBATENBCKOTO OTHOIIECHUS K OKPYKAIOLIMM SIBJICHUSIM,

(opMUPOBAHME HAYUYHOTO MHUPOBO33PEHHUS KAK PE3Yy/IbTaTa M3yUYEHUS OCHOB
CTPOCHMS MAaTEPUH U (PyHIaMECHTAIBHBIX 3aKOHOB (PU3HKW;

(OPMHUPOBAHUE YMEHUN OOBSICHATH SIBJICHUS ¢ UCTIOIb30BAHUEM (DPU3HMUECKUX
3HAHWNA U HAYYHBIX TIOKA3aTENbCTB,

(opMUpOBaHWE MPEACTABICHUHA O PO (PU3MKK s PA3BUTUS APYTUX
€CTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA,

pPa3BUTHE  TPEIACTABICHUMA O  BO3MOXHBIX  cdepax  Oyayuiei
NpO(PECCUOHANIBEHON  AEATENBHOCTH, CBSI3aHHBIX C (DU3MKOUM, MOJArOTOBKA K
JaJIbHERIEMY OOYYEHHUIO B 3TOM HAITPABJICHUU.

JIoCTH>KEHHE ATHX LENeH 00€CeYnBacTCs PEMICHUEM CICAYIOIMAX 3a71a4 B
MPOLECCE N3YUEHUS Kypca (PU3UKH HA YPOBHE CPEAHETO 00IIEro 00pa30BaHMS:

npUOOPETEHUE CUCTEMBI 3HAHHMIH 00 OOIWMX (PU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHAX,  BKIKOYas  MEXaHUKY,  MOJEKYJISAPHYK  (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI aCTPOPU3UKH,

(opMUPOBAHUE YMEHUI MTPUMEHSITh TEOPETHUECKUAE 3HAHUS JUTsl OOBICHEHUS
(U3nYEeCKUX SBICHUHA B NPUPOJAC W Ul NMPUHATHS NPAKTHYECKUX PEUICHHUNA B
MOBCEIHEBHOM YKU3HU,

OCBOEHHME CIOCOOOB PEIICHUS Pa3IMYHbIX 33Ja4 C SBHO 33JaHHOH
(U3NYECKO MOJENBIO, 33a4, MOAPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
(U3NYECKO MOAENM, ANCKBATHON YCIOBMSM 3aJa4d, B TOM YHCIE 3a4ad
WH>KCHEPHOTO XapaKTepa,

NOHUMAaHWE (PU3NYECKUX OCHOB W MPUHUUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, MX BIUSHUS HA OKPY>KAIOLIYIO CPEAY;

OBJIAZICHUE METOAAMH CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
(U3NYECKUX OSKCICPUMEHTOB, AaHAIM3a M HMHTEpPOpETauuu  HHQPOPMALWH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

CO3/IaHWE YCJIOBHWA JJIi Pa3BUTHS YMEHHWH MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU EATEITBHOCTH,



pa3BuUTHE UHTEpPECa K chepam npoPecCHOHATBHON ACITENPHOCTH, CBSI3aHHOM
¢ (PUBHKOM.

B coorBerctBun ¢ TpedoBanusmu OI'OC COO yriyOnéHHbIA yPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Du3nka» Ha YPOBHE CPEAHEr0 OOIIETO
oOpa3oBaHMsl BBIOMpAETCS OOYYAKOIIUMUCS, T[JIAHUPYIOUIMMH POJOJDKEHHE
00pa3oBaHusl MO CMEUHAATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIISL.

Ha uzyuenue puzmkum (yrnyOnéHHBIH YPOBEHb) HA YPOBHE CPEAHETO O0LIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B HEACIIO),
B 11 knacce — 170 4acoB (5 4acoB B HEACITIO).

[IpennaracMblii B mporpamMme Mo (u3MKe TNepeveHb JabOPaTOPHBIX U
OPAKTUYECKUX padoT SBJISIETCS PEKOMEHIOBAHHBIM, YUYUTENb JEJaeT BHIOOD
OPOBEACHUST JIaOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Pasnen 1. Hay4unblii MeToa No3HAHUS NPUPOABI.

dusuka — PyHIaMEHTAIbHAS HAyKa O Mpupoae. HayuHelii METOA MO3HAHUS U
METOJIbI UCCETOBAHUS (PU3NYECKUX SIBIICHUM.

OKCIIEPUMEHT W TEOPHsl B MPOLECCE MO3HaHUs mpupoasl. Habnrogenue u
SKCIEPUMEHT B (PU3MKE.

CnocoObpl  M3MepeHust (PU3MUECKUX BEIMYMH (QHAJIOTOBBIE W LU(POBBIE
WU3MEPUTENTbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYHUKOBBIE CUCTEMBI ).

[TorpemHoCcTH ~ M3MEpPEHW  (QU3MYECKUX  BENWYMH  (a0COMIOTHAs W
OTHOCUTEIbHAS ).

MoaenupoBanue (PU3HUECKUAX SBICHUN M MPOLECCOB (MAaTepralibHas TOUKa,
aOCOIOTHO TBEPAOE TENO, WACAIbHAS >KUAKOCThb, WJCAJbHBIA Ta3, TOYCYHBIH
3apsan). I'unoreza. Guznueckuii 3aKk0H, TPAaHULBI €M0 MPUMEHUMOCTH. DU3HUECKas
TEOPUSL.

Pone u Mecro (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAyYHOH KapTUHBI
MUPA, B TPAKTUUECKOHN AEITEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padombsl, RPAKmMUKyMm.

H3mepeHue cuiibl TOKAa W HAOPsDKEHUST B LEMHA MOCTOSHHOTO TOKA MPH
NOMOIIH AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX MTPUOOPOB.

3HaKOMCTBO ¢ nu@posoi nadoparopueii no ¢usuke. [Ipumepsl U3mMepeHus
(pM3NYECKUX BETUYHH TP MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHUE. OTHOCUTENIBHOCTh MEXAHUYECKOrO JBHKCHHSL.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a4a4 MEXAHUKH.

Paguyc-BeKTOp MarepualibHOM TOYKHM, €ro MPOCKIMH HAa OCH CHUCTEMBI
KoopauHar. Tpaekropusi.

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MATEPHATIbHOW TOYKH, MX MPOCKIUM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe NEPEMEICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPSAMOJIMHERHOE IBMKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI ¥ IyTH MAaTEPUAIILHOM TOYKH OT BPEMEHH U UX
rpaduku.

CBoOomHOE mMajneHUE. YCKOpeHUE CBOOOAHOrO mnajicHus. JIBUKEHUE Tena,
OpOLIEHHOTO0 TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTb KOOpPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUalbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonmuHelHoe  OBWOKEHWE.  [IBMOKEHME  MATepPHUAJIbHOM  TOYKM 1O
OKPY>XKHOCTH. YTJIOBas M JuHEHHas cKopocTh. [lepuwoa m wactora oOpauieHusl.
LleHTpOCTpEMHUTENBHOE (HOPMAIBHOE), KacaTEIbHOE (TAHTEHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MAaTEPUATBHON TOUYKH.

TEeXHUYECKUE YCTPOMCTBA W TEXHOJIOTMYECKUE TMPOLECCHL CHUIAOMETP,
JBWOKEHUE CHAPSAOB, LEIMHBIE, M[MIECTEPEHYATBIE W PEMEHHBIE TEPEAAYH,
CKOPOCTHBIE JIN(THI.

Hemoncmpauuu.

Mogenb cucTeMBl OTCUYETA, MILTIOCTPALMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBMOKEHUSI.

CrocoObl UCCIeI0BaHNS TBHKEHUIA.

HnnrocTpanus npeaenbHoro nepexoaa i USMEPEHUE MITHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABM>KECHUN € MCTIOJIB30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaGmronenne aukeHust Tena, OPOLICHHOrO MOJX YIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

[TpeoOpazoBanue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUI, CKOPOCTEH NBUKEHUS OOHOTO M TOTO K
T€Ja B pa3HbIX CUCTEMAX OTCYCTA.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

H3mepenne yCKOpEeHUs NPy NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH)KEHUU
10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH NYTA OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKEHUU.

M3mepenne  yckopeHHs ~ CBOOOAHOIO  maacHuss  (PEKOMEHIOBAHO
UCIOJIb30BAHUE U (PPOBOIA TaGOpaTOpUn ).

HM3yuenne OBWKEHMS Tena, OPOLIEHHOrO TrOpu30OHTalbHO. [IpoBepka
TUIOTE3Bl O NTPSAMOA TPONMOPLUMOHATIBHON 3aBUCMMOCTH MEXKIY JANbHOCTBEO
MOJIETA M HAYAJIbHON CKOPOCTBIO TEA.

Hzydyenne IBUXKEHUs Tena MO OKPY)KHOCTH € IOCTOSHHOM IO MOAYIIO
CKOPOCTBIO.

HccenenoBanne 3aBUCHMOCTH MEpHoJa OOpAlCHUsT KOHMYECKOTO MAasSTHUKA
OT €ro MapameTpoB.

Tema 2. lunamuka.



IlepBeiii 3akoH Herotona. HMHeprmaneHbie cucrtemsl oTcu€Ta. llpuHOHMN
oTHOcHTENbHOCTH ["anmnes. HemHepumanbHbIE CUCTEMBI OTCYETA (OMPEICIICHUE,
IPAMEPBHI).

Macca tena. Cuna. [IpuHIUn Cynepno3uimm Cuil.

Bropoii 3akoH HerOTOHA [UIs MaT€pUaIbHON TOYKH.

Tperuit 3ak0H HbrOTOHA [UT MaTEPHATIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATNOTEHUS. OKBHUBAJICHTHOCTH T'PABUTALMOHHOW H
WHEPTHOUN MaCCHI.

Cuna TsbxkecTu. 3aBUCMMOCTBh YCKOPEHHsI CBOOOJHOIO MAIEHUS OT BBICOTHI
HaJ TOBEPXHOCTBIO IUIAHETBI W OT reorpa@Myeckoi MmMpoThl. J[BH)KEHME
HEOECHBIX TEN U UX CYTHUKOB. 3akoHbl Kemyepa. [lepBas kocMuuecKasi CKOPOCTb.

Cuna ynpyroctu. 3axkoH ['yka. Bec Ttema. Bec Ttenma, ABMXKyIIErocs c
YCKOPEHUEM.

Cwna tpenust. Cyxoe TpeHue. CHIIa TPEHHS CKOJIBKCHUS W CUjla TPEHUS
nokost. Koapduument tpenus. Cwuina CONPOTHBIICHWS OPH IBUXKEHUM TEla B
YKUIKOCTH WJIH Tase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO ABUKCHUSL.

Hasnenue. ['mapocrarnyeckoe napienue. Cuiia Apxumena.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI. TMOILIMITHUAKM,
JIBUOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenne n1BrKEHMS TENT B MHEPLHAAIBHBIX U HEUMHEPLHAATBHBIX CUCTEMAX
OTCHUETA.

[IpyHIMT OTHOCHTENIBHOCTH.

Kayenne nByX LWJIMHAPOB WM IAPOB Pa3HOHM MAacCel ¢ OJMHAKOBBIM
YCKOPEHUEM OTHOCUTENIBHO HEMHEPLUATIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME  PABHOACHCTBYIOIIECH  TPUIIOKEHHBIX K  TEMy CHI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €TI0 YCKOPEHUE B MHEPLUUATIBHON CUCTEME OTCYETA.

PaBeHCTBO CUII, BOBHUKAKOIIMX B PE3YJIBTATE B3aUMOJACHCTBUS TEJL.

H3mepeHnne Macc 1o B3auMOAECHCTBHIO.

HeBecoMOCTb.

Bec Tena npu yCKOPEHHOM NOABEME U TTAJACHWH.

LleHTpOOE)KHBIE MEXAHU3MBI.

CpaBHEHHUE CUJT TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUS.

Yuenuueckuii yxcnepumenm, n1adbopamopnsie pabomovt, NPAKMUKYM.

H3mepenue paBHOACHCTBYIOIIEH CUII TPU ABM)KEHUM OpyCKa MO HAKJIOHHOW
IIJIOCKOCTH.

[TpoBepka THIMOTE3Bl O HE3ABUCHMMOCTH BPEMEHHW [BIKEHHMS Opycka 1o
HAKJIOHHOM IIJTIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MAcCCHl.



HccenenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BOZHUKAKOIIMX B MPYXKUHE U
PE3NHOBOM 00paslie, OT UX AeOPMALIHH.

H3yueHne NBHIKEHHsI CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, MIEPEKMHYTON 4Yepes3
JETKUA OJIOK.

HUzmepenne kodguimenta TPEHUs MO BEJIMYUMHE YIJIIOBOrO Ko3(uiueHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBr>xeHUst OpycKa Mo HAKJIOHHOHN MIIOCKOCTH C MEPEMEHHBIM
KO3 ((PUIIUEHTOM TPEHUSL.

H3yueHune NBMKEHUS I'Py3a HA BAILy C TPEHUEM.

Tema 3. Cmamuxa meép0oozo mena.

AOcomotHO TBEpHOE Tenmo. [locTymarenbHOE M BpallaTENbHOE JBUKCHHE
TBEPAOro Tena. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cumbl
Cno>keHHe CHl, TPUIIOKEHHBIX K TBEPAOMY Telly. LIEHTp TsbkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HEYCTOWUMBOE, O€3Pa3TMUHOE PABHOBECHE.

TeXHUYECKUE YCTPOMCTBA W TEXHOJOTMUYECKHE MPOLECCHL: KPOHILUTEHH,
CTPOUTENBHBIA KPaH, PEIIETUATHIE KOHCTPYKLUN.

Hemoncmpauuu.

VY CIioBUsL pABHOBECHSL.

Bunel pasHOBecHs.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

HccnepoBanue ycnoBud paBHOBECUS TBEPAOTO TeENa, MMEIOIIETO OCh
BpALICHUS.

KoHcTpynpoBaHHe KPOHIITEHHOB M PACUYET CUIT YIIPYTOCTH.

H3yueHune yCTOWYMBOCTH TBEPAOIO TENA, AMEIOLIETO TUIOLIAAb ONOPHI.

Tema 4. 3akoHbl COXpaneHusn é MEXaHukKe.

NMnynbec MaTepraibHONM TOYKHM, CUCTEMbI MAaTEPUAIIBHBIX TOUYEK. LIEHTp Mace
CUCTEMBI MATEPUAIBHBIX TOUEK. Teopema O JBMXKEHUH LEHTPA MACC.

WMy nbeC CUITBI 1 U3MEHEHHE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

MOMEHT uMITyJIbCa MaTrepHAIbHOW TOYKH. lIpeacraBiieHHEe O COXpaHEHHUH
MOMEHTA UMITYJIbCA B LEHTPATBHBIX TOJISAX.

Pabora cunmbl Ha MajoOM M Ha KOHEYHOM MepeMelieHuu. [ 'paduyeckoe
NPECTaBICHUE PAOOTHI CHUIIBIL.

MOIIHOCTH CHJIBL.

Kunernueckass 3Heprusi MarepuajibHOM TOUkM. Teopema 00 H3MEHEHHH
KUHETHYECCKON SHEPTUN MATEPHATILHON TOYKH.



[ToreHuManbHBle W HENMOTEHUMANbHBIE CHJbL. [loTEeHUManbHAs JSHEPrus.
[ToreHuManbpHas 3HEPrus ynpyro AepOpMUPOBAHHON MpyxuHbL. [loTeHnmManibHas
SHEPrUsl TeNna B OAHOPOJHOM TPAaBUTALMOHHOM mnose. [loTeHumanbHas 3HEprus
TEJIa B TPABUTALMOHHOM IOJIE OJTHOPOJHOTO IIapa (BHYTPU W BHE 1apa). Bropas
KOCMHUYECKAS CKOPOCTh. TPeThs KOCMUYECKAs CKOPOCTb.

Cesi3b  pabOTBl HEMOTEHUMAIBHBIX CWJI C W3MECHEHUEM MEXAHUYECKOHN
SHEPIUX CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXQHUYECKOM SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHyuu Ui MACAIBHON JKUAKOCTH KaK CICACTBUE 3aKOHA
COXPaHEHUS! MEXAHUYECKOM SHEPIUH.

TeXHUYECKUE YCTPOHUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JABM)KEHUE PAKET,
BOJOMET, KONEP, MPY>KUHHBIH TUCTOJET, TUPOCKOM, (PUIYPHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIOKEHHE.

H3mepeHnne MOIHOCTH CHJTBL.

H3MeHeHne SHEPruy Tea MPU COBEPLICHAN PaOOTHI.

B3anmHble MpeBpalleHUs] KUHETUYECKOM W IMOTEHUHUAIBHOW DHEPruil mpH
JNEHACTBUM HA TEJIO CUJIBI TSHKECTH U CUIIBI YIIPYTOCTH.

CoxpaHEHUE SHEPTUU MTPU CBOOOTHOM IMA/ICHUH.

Yuenuueckuii yxcnepumenm, nadbopamopnsvie pabomvl, RPAKMUKYM.

H3mepenne umnyibca Tena no TOpMO3HOMY MYTH.

H3mepeHue cuibl TITWM, CKOPOCTH MOJEIM 3JEKTPOMOOWIS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccenenoBanue COXpaHEHUST UMITYJIBCA MTPU YIIPYTOM B3aUMOJCHCTBUM.

H3mepeHne KHHETUYECKOR SHEPTUU TeJIa IO TOPMO3HOMY Iy TH.

CpaBHEHME U3MEHEHUS OTCHUMAIBHON SHEPTHHA NPY>KUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenne paboThl CWIIBI TPEHUS TPH JIBWKEHUM Tela MO HAKIOHHOHN
IJIOCKOCTH.

Paznen 3. Mosieky/sipHasi pu3nKa 1 TEPMOJAMHAMHUKA.

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopul.

OCHOBHBIE MOJIOKECHHAS MOJIEKYJISIpHO-KuHETHUecKolH Teopun (MKT), wux
onbiTHOE  oOocHOBaHue. Juddy3us. bpoyHOBCkoe aABMKEeHHE. Xapakrep
JBWOKEHUS W B3aMMOJCHCTBHS YaCTHLl BeHIECTBA. MOJENM CTPOCHMS Ta30B,
JKUJKOCTEH W TBEPABIX T€N W OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX



mozened. Macca u  pasmepel Mojiekysn (aromoB). KonmuecTBo BelecTsa.
[TocrosiHHAst ABOTAIPO.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl €€ mu3mepenus. [llkana
teMmneparyp Llenbcus.

Mogenbs uAcaIbHOTO Ta3a B MOJEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTULIBI
ra3a JBWXKYTCS XaOTHUYECKH U HE B3aUMOJACHCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBl. YpaBHeHMe MeHaeneeBa—Kianelipona. AOGcomroTHAs
temneparypa (mkana temneparyp Kenepuna). 3akon lamerona. M3ompouecchl B
UACATbHOM Ta3¢ C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
NPECTABICHUAE U30MTPOLECCOB. H30TEPMA, U30X0Pa, n300apa.

CBsi3p  MEXIOy JABICHUEM W CPENHEA  KUHETUYECKOM  SHEpPruci
NOCTYNATENLHOTO TEMJIOBOTO ABMXKCHUS MOJEKYJT HICATBHOIO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH WACATBHOTO rasa).

Cpsi3b a0COFOTHON TeMMEPATyPhl TEPMOJIMHAMUYECKONH CUCTEMBI CO CPEIHEH
KMHETHYECKONM SHEPTUEH MOCTYNATENIBHOIO TEMIOBOTO JIBUKEHUS €€ YaCTULL.

TeXHUYECKME YCTPOMCTBA W TEXHOJIOIMYECKUE TPOLECCHL. TEPMOMETP,
OapoMeTp, MOJYYEHHE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBAKEHUS YaCTUL BELIECTBA.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JIBHXKEHUSI.

Juddy3us >KHIKOCTEN.

Mogens onsbita LITepHa.

[IpuTspKeHHE MOJIEKY L.

Mopenu KpUCTaUIMYECKUX PEIIETOK.

HaGnronenune u nccne10BaHne 30MpoLeCcCoB.

Yuenuueckuii ykcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

HccnepoBanne mponecca  YCTAaHOBIEHUS TEIJIOBOTO  PAaBHOBECUS  TPH
TEMI000MEHE MEXKAY TOPSUYEH U XOJIOHOM BOJIOM.

H3yyeHne HM30TEPMUYECKOrO TMporecca (PEKOMEHIOBAHO HCIIOJIb30BAHHE
1 poBoit 1aboparopun ).

H3yueHne n30xX0pHOro mpoiecca.

Hzyuenne n3ob6apHOTO nporecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamura. Tennoevie MaumuHol.

Tepmomunamuueckas (T]]) cucrema. 3agaHWe BHEUITHWUX YCIOBWH JyIs
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE U BHYTPEHHUE napaMmeTpol. [lapamerpsl
TEPMOJMHAMHUYECKON CHCTEMBI KaK CPEIHME 3HAUEHHs BEJIMYMH, ONMMCHIBAFOLINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamukud. (CaMONpPOW3BOIBHAA — PeEJIAKCALMUs
TEPMOJMHAMHUYECKON CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopens HAeanbHOTO ra3a B TEPMOJMHAMUKE — CUCTEMA YPABHEHWM:
ypaBHeHUe MenpaeneeBa—KianeiipoHa U BBIPAKEHUE JUIsI BHYTPEHHEH SHEPIUM.
YCnoBus MPUMEHUMOCTH 3TOM MOJENW: HU3Kash KOHLICHTPALMs YaCTHULL, BBICOKHE
TEMMEepParypol. BeipakeHUe i BHYTPEHHEH SHEPTUHA OJHOATOMHOTO MJIEATBHOIO
rasa.

KBaszucrarnueckue 1 HECTATUYECKUE MPOLIECCHI.

OneMmeHTapHas paboTa B TEpMOAMHAMUKE. Beiuncnenne paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0  M3MEHEHWSl  BHYTPEHHEH — SHEprum
TEPMOAMHAMHMYECKONH  cucTeMbl  0e3  coBepuicHust pabotel.  KoHBekuws,
TEMIONPOBOAHOCTD, U3ITyYECHHE.

KonmnyectBo Temmorel. TemnoéMKOCTh Tejla. YIElbHas Y MOJisIpHas
TCIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Mailepa. YaenbHas TEIUIOTA CrOpPaHUs
TorumBa. Pacuér konwuecTtBa TemaoTel npu Temonepenade. [lonstue 00
annabaTHOM MPOLECCe.

IlepBelii 3aKOH TepMOAMHAMWUKUA. BHyTpeHHss oHeprusd. KonndecTsBo
TEMIOTBl W paboTa KAk MEPbl  W3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoil 3ak0OH TEpPMOAMHAMMKHA JUIs PABHOBECHBIX IPOLIECCOB. 4YEPE3
3QJJaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBI MPOXOJIUT
€AVUHCTBEHHAs aauadara. AOCONIFOTHAs TeMIEparypa.

BTopoii 3akOH TEPMOJAMHAMMKM JJIi  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO MEPEAATh TEIJIOTY OT 00Jiee XOJNOIHOrO Tena K Oosee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatimMocTh NpupoIHBIX MPOLIECCOB.

[TpuHUMnEL KeicTBUS TEIUIOBBIX MauH. KI1/I.

MaxkcumasnsHoe 3HaueHue KI1JI. Iukn Kapho.

DKOJIOTUYECKHUE ACIEKThI UCIIOJb30BAHMS TEIIOBBIX ABUraresici. TemioBoe
3arpsA3HEHUE OKPYKAOLIEH CPEbI.

TeXHUYECKUE YCTPONUCTBA M TEXHOJOIMYECKUE MMPOLECCHI. XOJIOAUJIBHHUK,
KOHJIUIIUOHED, JU3CIIbHBIA W KapOIOpPaTOPHBIA ABUTaTev, MmapoBas TypOWHa,
MOJIYYCHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AIUs «TEIJIOBBIX» OTXOJ0B C
MCIOJb30BAHUEM TETUIOBOIO HACOCA, YTHIIA3ALMS OMOOPraHUYECKOTO TOIIMBA IS
BBIPAOOTKH «TETMJIOBON» U AJIEKTPOIHEPrUU.

Hemoncmpauuu.

H3MeHeHne Temnepatypel MpH aiMadaTHYECKOM PaCIMPEHUH.

BosayiHoe OrauBo.

CpaBHEHHE yACIBHBIX TEIIOEMKOCTEN BELLECTB.



CrocoObl I3BMEHEHUS BHYTPEHHEH SHEPIHH.

HccenenoBanue aqmadarHoro mpouecca.

KoMIbroTepHbIe MOAETN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

H3smepenne yaenbHON TEMIOEMKOCTH.

HccenenoBanue nponecca OCTbIBAHMS BELIECTBA.

HccenenoBanue aqmadarHoro mpouecca.

H3yueHne B3aMMOCBS3M DHEPTUHM MEXMOJIEKYJIIPHOTO B3aMMOICHCTBUS M
TEMIIEPATYPbI KUTIEHUS KU IKOCTEH.

Tema 3. Azpecammnbie cocmosanua éewecmea. Pasoevie NEPexoosl.

[TapooOpa3oBanue u KoOHACHCAIMs. VicnapeHwe W KUMNEHWE. Y eiabHas
TEMI0Ta NapooOPA30BAHUSL.

HacellieHHble ¥ HEHACHILICHHBIE Mapbl. KauecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH M JABJICHHSI HACBILUEHHOTO Napa OT TEMIEPATYPBI, UX HE3ABUCUMOCTh
0T 00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPHI KATICHUS OT JABJICHUS
B YKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucramumueckne u aMopHbIE Tena. AHA30TPONUSI CBOWCTB
KpuctauioB. [InaBneHuWe W KpUCTAUIM3ALMS. Y AENbHAs TEIJIOTA IUIABIICHUS.
CyOnumarusi.

Hedopmanuu TBEpIOrO TENa. Pactskenue u cxxatue. Casur. Moayns FOHra.
[Tpenen ynpyrux aegopmariyid.

TemnoBoe pacCIIMPEHUE KUAKOCTEH M TBEPABIX Tell, 00bEMHOE W JIMHEHHOE
pacimpeHre. AHTApMOHK3M TEIJIOBBIX KOJEOAHWI YaCTHIL BEECTBA KAK MPUYHAHA
TEIUIOBOTO PACHIMPEHUS TeJl (HA KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue 3HEprum B (pa30BbIX MEPEXOAAX.

YpaBHEeHUE TEMIOBOIO OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(h(PHUIMEHT MOBEPXHOCTHOTO HATSIKEHMSI.
Kamunspaele siBiieHus. J[aBlIeHHE MOA MCKPUBIEHHON MOBEPXHOCTHIO KAIKOCTH.
®opmyna Jlarutaca.

TeXHUYECKME YCTPOMCTBA W TEXHOJOTMYECKHE MPOLECCHL.  KUAKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHAIIBI.

Hemoncmpauuu.

TennoBoe paciiupeHue.

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue. Kurnenue npu mNoOHWKEHHOM JABJICHUN.

H3mepenne Cuitbl MOBEPXHOCTHOTO HATSKEHMSI.

OnBITHI ¢ MBITBHBIMY TUIEHKAMU.

CmaunBaHue.



KanunnspHeie siBICHHS.

Mopen HEeHBFOTOHOBCKOM SKHAJIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccenenoBanue HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEILIECTBA.

Bunel nepopmanmid.

HaOmtonenue mansix aedopmanuii.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

H3yyeHne 3aKkOHOMEPHOCTEN UCTTAPEHNS KU AKOCTEN.

H3mepenne yaenbHOM TEMIOTHI TUIABJICHUS JIbAA.

H3yueHue CBOMCTB HACBIIICHHBIX MAPOB.

H3mepenue abCOMIOTHOM BIAKHOCTH BO3JyXa M OLICHKA MAacChl MapoB B
MTOMEIICHHH.

H3mepenue ko3P PpuirieHTa NOBEPXHOCTHOTO HATSHKEHUSI.

Hsmepenne moayns FOHra.

HccnenoBanne 3aBUCHMMOCTH  AeopManuu  PE3WHOBOro  oOpasma  oT
MPUWIOKEHHONW K HEMY CHIJIBI.

Pasznen 4. JaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJie.

ONeKTpu3anys Tell U €€ MPOsBICHHUS. OJIEKTPUYECKUM 3apsa. JlBa Buaa
BNEKTPUYECKUX 3apsaoB. [IpOBOJHWMKHM, [UANEKTPUKM W TOJYNPOBOJHUKH.
ONEMEHTAPHBIA JJIEKTPUUECKUI  3apsiA. 3aKOH COXPAHEHUs JJIEKTPUYECKOTO
3apsaaa.

Bzanmoneiicteue 3apsanoB. Toueunsie 3apsabl. 3akoH KynoHa.

DnexkTpudeckoe nosue. Ero nefcrBue Ha 3JEKTPUUYECKHUE 3apsiibl.

HanpsokéaHocte  snexktpuueckoro  mosis.  [IpoOweiid  3apsna.  Jlvuaum
HaMPSHKEHHOCTH JIEKTPUYECKOr0 10J1s1. OJHOPOAHOE NIEKTPUUECKOE TTOJIE.

[ToTeHIMAaNBHOCTD 3NEKTPOCTATHYECKOrO MOJIA. Pa3HOCTh MOTEHUMAIOB M
HanpspkeHue. [loTeHumanpHas SHEpPrus 3apsana B AJIEKTPOCTATUYECKOM  IOJIE.
[ToreHuman 3IeKTPpOCTaTUIECKOTO Mosl. CBsA3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTCHUUANIOB Ui 3JCKTPOCTATHYECKOTO TONs (Kak OJHOPOAHOrO, TaK u
HEOJHOPOJIHOTO).

[IpuHIMDO CYNEPHO3ULIMN SIEKTPAUYECKUX TTOJIEH.

[Tone TtouewyHoro 3apsaa. Ilone paBHOMEpHO 3apsbkeHHOH cdepwl. [lone
PAaBHOMEPHO 3apsLKEHHOTO Mo 00bEéMy mapa. [lone paBHOMEpPHO 3apsHKCHHOMN
OECKOHEYHOH IUIOCKOCTH. KapTWHbl JHHHMIA HAOpsHKEHHOCTHM 3THUX TOJICH W
SKBUIIOTCHIMAIBHBIX MIOBEPXHOCTEM.

[TpOBOHMKM B 3JIEKTPOCTATHYECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3aPsIIOB.

JIUDJIEKTPUKM B DJIEKTPOCTATUYECKOM  TIOJIE. JIseKTprdecKas
MIPOHULIAEMOCTD BEILECTBA.



KoHpencarop. DneKTpOEMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOPA.

[TapamiensHOE COCTMHEHNE KOHEHCATOPOB. 110CiIe10BaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHEprus 3apsyKEHHOTO KOHAECHCATOPA.

JIBMOKEHUE 3apsSHKEHHOM YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJOIMYECKME TPOLECCHL: DIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHYECKAs 3allMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOphl, renepatop Bau ne ['paada.

Hemoncmpauuu.

YCTpoiCTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE ABYX 3APSKEHHBIX IJIACTHH.

Mogpenb anekTpoctarnueckoro reaeparopa (Ban ae ['paada).

[IpOBOIHUKH B BIIEKTPUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLUTA.

YCTPONUCTBO U IEHCTBHAE KOHICHCATOPA OCTOSIHHON U NMEPEMEHHON EMKOCTH.

3aBUCUMOCTE  BJIEKTPOEMKOCTM  TUIOCKOTO KOHJEHCAaTopa OT  IUJIOMAA!
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus IEKTPUYECKOTO OIS 3aPSKEHHOTO KOHIEHCATOPA.

3apsaKa v pa3pska KOHICHCATOPa Yepe3 PE3UCTOP.

Yuenuueckuii yxcnepumenm, nadopamopnsie padbomol, NPAKMUKYM.

OneHka CHil B3aMMOJEHCTBUS 3aPSHKEHHBIX TEIL.

HaGnronenne npeBpaiicHus 3HEPTUU 3apsSKEHHOTO KOHACHCATOPA B SHEPTUIO
U3ITy4YEHHUS CBETOAMOAA.

H3ydenne npoTekaHus TOKa B LIETH, COAEPIKALIEH KOHIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHLUAJIOB (HAMpsOKEHMS ) npu
MOCJIEOBATENBHOM COEMHEHUN KOHAEHCATOPOB.

HccenenoBanue paspsiia KOHIECHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoaHHbL 31IeKMpUYeCcKuil Mok.

Cwita Toka. [ToCTOSIHHBIN TOK.

VYCnoBUs CYLIECTBOBAHUS TMOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. McTouHMKH
toka. Hanpsoxenne U n DJ1C € .

3axoH Oma 171 y4acTKa LETu.

DNEKTPUYECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTUBIICHUS
OJHOPOAHOIO MPOBOJHMKA OT €ro JJIMHBI M IUIOIIAJXA MOMEPEYHOrO CEUYCHHMS.
Y aensHOe CONPOTUBIEHUE BELIECTBA.

[TocnenoBarenpbHOE, MAPALIETBHOE, CMEIIAHHOE COCAMHEHUE MPOBOAHUKOB.
Pacuér pa3zBeTBIEHHBIX ekTpruyeckux nenei. [Ipasuna Kupxrodga.



Pabota snekrpruueckoro Toka. 3akoH [[xoyns—JIeHa.

MOILIHOCTE AMEKTPUYECKOrO TOKA. TeruioBas MOIIHOCTb, BBIAECIsAEMAas Ha
pe3ucTope.

OJC ¥ BHYTPEHHEE CONPOTHBJIICHWE MCTOYHHMKA TOKA. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) JJICKTPUYECKOM 1ienu. MONIHOCTh MCTOYHWKA TOKA.
KopoTkoe 3aMbIKaHue.

KoHpeHcarop B Lenu nocTostHHOrO TOKA.

TeXHUYECKME YCTPOMCTBA M TEXHOJOTHYECKHE ITPOLIECCH. aAMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUMK HIIEKTPUUECKON SIHEPTUU.

Hemoncmpauuu.

H3MmepeHne CUITBI TOKA U HAPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHHs IS PE3UCTOPA,
JIAMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIPOTUBRIICHUS [WIMHAPHUYCCKUX MPOBOJHUKOB OT JUIMHBI,
TUIOIIAM MOTEPEYHOTO CEUYEHUS U MaTEpUaa.

HccenenoBanue 3aBUCMMOCTH CUJIBI TOKA OT CONPOTUBIICHUS NTPU MTOCTOSIHHOM
HAIPSHKCHAN,

[Tpssmoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAbBAHUYECKOTO AIEMEHTA
1 OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrocoObl coeTMHEHUsS] ICTOYHUKOB TOKa, JJ[C Oarapei.

HccenenoBanne pasHOCTH MOTEHLIMATIOB MEXKAY NMOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LICIIH.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

HccenenoBanue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

H3mepenne yaensHOoro COnpoTUBIICHAS TPOBOJIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSODKEHUS JUIS  JIAMIIBL
HAKAJIMBAHMS.

YBenuueHue npeesia U3MEPEHHs aMIepMeTpa (BOJIbTMETPA).

Hsmepenne 5/1C 1 BHYTPEHHETO COMPOTUBIICHUS UICTOYHUKA TOKA.

Hccenenoanue 3asucuMoctd O/]C ralbBAaHUYECKOTO BJIEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKAHUH.

HccenenoBanne pasHOCTH MOTEHLIMATIOB MEXKAY NMOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LICIIH.

HccenenoBanue 3aBUCUMOCTH MOJE3HONM MOIIHOCTH MCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ pa3niuunsix cpeoax.

ONEKTpUYeCKass MNPOBOAMMOCTh  PA3NMYHBIX  BEIIECTB.  OJNEKTPOHHAA
MIPOBOJUMOCTE TBEPABIX METAJUIOB. 3aBUCUMOCTBH CONPOTHBIICHHUS METAIJIOB OT
Temreparypbl. CBEPXIPOBOAUMMOCTb.



DNEKTPUUYECKUN TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOBOIHHKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJYyMPOBOJHUKOB. CBOiCTBA p—-niepexona. [1oaynmpoBOHUKOBEIE TPHOOPHI.

ONEKTPUUYECKUA TOK B JJIEKTPOIUTAX. ONEKTPOJUTHYECKAS JUCCOLMALIMS.
OnekTponun3. 3akonbl Dapanes AJs SIEKTPOIN3A.

ONEKTPUUECKAA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSATCIIBHBIN
paspsan. PaznuyHble TUIBI CAMOCTOATENBHOIO paspsaaa. Moinus. [1nazma.

TeXHUYECKUE YCTPONCTBA M TPAKTHYECKOE IPUMEHEHHE. Ta30pa3psIHbIC
JaMIbl, BJIEKTPOHHO-JIy4YeBass TPyOKa, NOJYMPOBOJHUKOBBIE MNPUOOPHL WO,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pPAPUHUPOBAHUE MEMH,
BBIIUIABKA AJTFOMUHMS, SJIEKTPOHHAS MUKPOCKOTTHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD JIEKTPOIIUTOB.

3axkoHbI dekTponm3a dapanes.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

CpaBHEHHE MPOBOAMMOCTH METAUIOB U MOJIYITPOBOIHUKOB.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

HaOntonenue snekrponusa.

H3mepenue 3apsaa OJHOBAICHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIICHHMS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XaPaKTEPUCTUKU JUOA.

DU3HYECKHI NPAKTHKYM.

CriocoObl n3MepeHust PU3NUYECKUX BEJIMUYMH C UCMOJIB30BAHUEM aHATOTOBBIX
¥ IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMITBIOTEPHBIX JTATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETUYHH.
OneHka rpaHui NOrpeHOCTER.

[IpoBeneHrEe  KOCBEHHBIX  M3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEH
(U3NYECKUX BEJMYMH, TPOBEPKA NPEIVIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMMCAHHBIX B  TEMATUYECKUX  pas3fienax «YUCHUYECKUH  OKCIEPUMEHT,
naGoparopHbie paObOThL, TPAKTHKYM ).

MexnpeaMeTHbie CBSA3H.

M3yuenne kypca ¢Qusukm yriyOonénHoro ypoBHs B 10 kmacce
OCYLIECTBISETCSA C YUETOM COAEPIKATENBHBIX MEKIIPEAMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnole nOHAMUA, C6A3AHHbBIE C UYUCHUEM MEMO008 HAYUHO20
NO3HAHUA: SIBICHUEC, HAy4YHBIA (akT, runore3a, (pu3myeckas BETMYMHA, 3aKOH,



TEOpUsi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, H3MEPEHHE,
MOTPENTHOCTHA U3MEPECHUI, U3MEPUTEITbHBIE TPUOOPHI, LIU(POBas TAOOPATOPHUSI.

Mamemamuka: pPEIEHUE CUCTEMbl ypaBHEHMA. JluHeiHas (QyHKOus,
napadona, runepdosna, ux rpaguku U cBoWcTBA. TpUroHOMETpUUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKACCTBO.
BekTopel 1 uX MPOEKIMK HA OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB.

buonozua: mexannyeckoe ABUKCHUE B *KUBOHM mpupone, nuddysus, ocMoc,
TEIIOOOMEH >KABBIX OPraHM3MOB, TEMJIOBOC 3arps3HEHHE OKPYKAFOLICH CPEIbL,
yTHAu3anus OMOOPraHu4eCcKOro TOIUIMBA Ui  BBIPAOOTKM  «TEMJIOBOHY» W
AJNIEKTPOIHEPIHH, TOBEPXHOCTHOE HATSHKEHUE U KAMJUISIPHBIC SIBIICHUS B TPUPOJE,
ANIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumua: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE ATOMOB WM MOJIECKYI,
MOJIb BEIIECTBA, MOJIIPHAs MAacca, MOJIYYCHHE HAHOMATECPUAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH M Ta30B, KUAKHE KPUCTAILIBL, JIICKTPUUYCCKUE
CBOMCTBA METAJUIOB, AJICKTPOJIATAYECKAS JUCCOLMALMS, TATbBAHUKA, JIIEKTPOHHAS
MUKPOCKOTHS.

T'eozpaghua: BnaxxHOCTb BO3yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABWXKCHUH C MCIOJIB30BAHHEM MEXAHW3MOB,
yuéT CYXOro M SKUJKOTO TPEHUST B TEXHUKE, CTAaTUUYECKUE KOHCTPYKIMU
(KPOHIUTEHH, peléTyarble KOHCTPYKIMM), UCTIOJIB30BAHUE 3aKOHOB COXPAHEHHS
MEXaHUKH B TEXHUKE (TMPOCKOM, BOJOMET W JPYTUE), NBUrareib BHYTPEHHETO
CrOpaHusi, napoBas TypOWHA, OBITOBOW XONOJWIBHUK, KOHIANLIMOHED, TEXHOJIOTUI
NOJyUYEHUSI COBPEMECHHBIX MATEPUaloOB, B TOM YHCIE HAHOMATEPUATIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONpPHOOPOB,
ra3opa3psIHbIE JIAMIIbI, MOJYTPOBOJHUKOBbIE MPUOOPHI, TallbBAHUKA.

11 KVIACC

Paznen 4. diekTpoanHaMHuKa.

Tema 4. Maznumnoe noJe.

B3auMOaeicTBUE TOCTOSIHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe Tmoie. BeKTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHUTHBIX TOJICH. JINHMM MarHUTHON MHAYKLUH.

MarautHoe MoJjie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHHUKA, KATYIIKU W
KpPyroBoro Butka). OnelT 2pcrena.

Cwiia Amniepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBlIeHUe U MOAYJIb. [[BH)KEHHE 3aPSHDKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel Jlopenna.

MarunuTHOe 1ose B BeuecTse. GeppoOMArHeTUKH, napa- U AMAMArHETAKH.



TexHUYEeCKHNE YCTpOﬁCTBa N TCXHOJIOTHYCCKUC IPOLCCCHL. IPHUMCHCHHUC

MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATrHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOJBUTATENDL SIKOOU, YCKOPUTEHN SJIEMEHTAPHBIX YACTHIL,
Hemoncmpauuu.

KaprvHa 5mMHMA  WMHOYKOAA ~ MArHATHOTO  MOJSL  TOJIOCOBOIO M
NOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHATOB.

Kaptuna nuHuii MarHuTHOW WHAYKIUY TTOJIS JJIMHHOTO TPSAMOTO MPOBOIHUKA
M 3AMKHYTOI'0 KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopeicTBue AByX MPOBOJHUKOB C TOKOM.

Cwuia Amnepa.

JeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

HaGnronenne nBM>KEHUS MyYKa SJEKTPOHOB B MATHUTHOM TOJIE.

[TpuHun NEHCTBUS BNEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonmovl, NPAKMUKYM.

HccenenoBaHue MarHUTHOTO TMOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHETUKOB.

HccenenoBanue AeHCTBUS TOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

Hsmepenne cuitbl Amnepa.

H3yueHune 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHYKLIMKA HA OCHOBE M3MEPEHUS CUIIBI AMIIEPA.

Tema 5. InekmpomazHUMHAA UHOYKUUA.

SlBneHue ANEKTPOMArHWTHOM WHAYKOMM. [IOTOK BEKTOpa MAarHWUTHOM
uaayKimu. OJIC wHAayknuu. 3aKOH JJICKTPOMArHUTHONM WHAyKIuu apanes.
Buxpesoe snekrpuueckoe nosne. Toku Dyko.

OJC MHAYKUMH B NPOBOJHHUKE, ABMIKYILIEMCS B OJHOPOJAHOM MArHUTHOM
ToJIE.

IIpaBuino Jlenua.

HunyktuBHOCTh. Karymika WHAYKTHBHOCTH B IENW IMOCTOSHHOTO TOKA.
Senenune camonHaykuuu. 3/1C caMOUHIYKIIHH.

DHEPrusi MAarHATHOT'O TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHl WHAYKIIMOHHAS
NeYb, COJICHOMJ, 3aIIMTa OT JJIEKTPU3ALMA TEN NPHU ABMKEHUU B MATHUTHOM ITOJIE
3emun.

Hemoncmpauuu.

HaGnronenune siBieHus 31EKTPOMArHUTHON HHTYKIUH.

HccnenoBanue 3aBucumoctd DJ[C MHIOYKUMHA OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuino Jlenua.

[TageHne MarHuTa B aIFlOMUHUEBON (MEAHOM) TPYOE.

SIBneHMEe cCaMOMHIY KWK,

Hccnenoanue 3asucumoctu OIC CaMOMHAYKIMHA OT CKOPOCTH M3MEHEHUS
CHWJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomovl, NPAKMUKYM.

HccnenoBanue siBICHUS SIEKTPOMArHATHOM WHYKIIVH.

Onpenenenne HAYKIANA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOWHIY KLU,

COopka MOZIENM STEKTPOMArHUTHOTO TEHEPATOPA.

Paznen S. KosieOaHust 1 BOJIHBL

Tema 1. Mexanuueckue Koneoanus.

KoneGarensHas cucrema. CBOOOAHBIE KOJICOAHMSI.

["apmonnueckue koneGanus. KnHemaTtnueckoe U AMHAMUYECKOE ONMUCAHUE.
OHEPreTUYEeCKOe ONMUCaHKUE (3aKOH COXPAHCHUSI MEXAHWMYECKON SHEPruu). BeiBog
JUHAMHAYECKOTO OMUCAHUSI TAPMOHMYECKHAX KOJICOAHW M3 MX SHEPreTHYECKOrO U
KAHEMATUYECKOTO OMMCAHMSI.

Ammmityga u ¢asa koneOaHuid. CBs3b aMITUTYIbl KOJECOAHWI MCXOTHOM
BEJIMYMHBI C AMIUIATY AAMH KOJIeOaHUi €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u wyacrora koseOaHuii. [lepmon manbix CBOOOJHBIX KoJicOaHW
MaTeMaTHYECKOr0 MasTHHKA. lleproa CBOOOAHBIX KOJNEOAHWHA TPY>KHMHHOTO
MasiTHUKA.

[TonsTre 0 3aryxarommx KojeOaHusx. BeiHyXIeHHbIE KolcOaHus. Pe3oHaHC.
Pe3onaHncHass kpuBas. BnusHHMe 3aTyXxaHuss Ha BHUJA PE30HAHCHON KPUBOIA.
ABTOKOJICOaHMSI.

TeXHUUYECKHE YCTPOWCTBA W TEXHOJOTHYECKUE MPOLECCH: METPOHOM, YaChI,
KaueJIi, My3bIKATbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoneOaTeNbHOIO ABMYKCHUSL.

HaGnronenne He3aBUCMMOCTH TIEPUOA MAJIBIX KOJeOaHuil rpy3a HA HUTH OT
AMIUTATY JIBL.

HccenenoBanue 3aTyxarommx KoJieOaHWi 1 3aBUCUMOCTH MEPUO1a CBOOOHBIX
KOJ1I€0aHUil OT COMMPOTUBIICHHSI.

HccnenoBanne koneOaHWii Tpy3a HA MACCHBHOH MPYKUHE C LETBIO
(hopMUpPOBaHUs PEACTABICHHIA 00 MACATTEHOM MOACITN PY>KHHHOTO MAsTHUKA.

3aKOH COXPaHECHHsI SHEPTUU NIPU KOJICOAHUSIX IPy3a Ha MPYKUHE.

HccenenoBanue BBIHYKIEHHBIX KOJICOAHMIA.

HaOntonenue peonanca.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomovl, NPAKMUKYM.



H3mepenue nepuoaa CBOOOMHBIX KONeOaHWl HUTSHOTO W MPY>KUHHOTO
MasITHUKOB.

HzyueHune 3aKOHOB IBIXKCHHS TEJa B X0I€ KOJe€OaHHd Ha yIPyroM MmoJBece.

H3yueHne IBMKEHNS HUTSIHOTO MasiTHUKA.

[TpeoOpa3oBanre FHEPTUM B PY>KUHHOM MASTHHUKE.

HccenenoBanune yObIBaHUSI aMIUIATY ABI 3aTYXAKOMIMX KOJICOAHMIA.

HccenenoBanue BBIHYKIEHHBIX KOJICOAHMIA.

Tema 2. InekmpomazHumuosle Kojedanus.

KoneGarenbubii  kOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJIEOAHUS B
UACaTbHOM KoseOarenbHOM KOHType. PDopmyna TomcoHa. CBsi3p aMIUIMTYAbI
3apsiaa KOHJIEHCATOpa ¢ aMIUIMTYAOH CUITbI TOKA B KOJI€OaTEIbHOM KOHTYPE.

3aKOH COXPaHECHHMsSI SHEPTUU B UACATBHOM KOJIe0aTeIbHOM KOHTYPE.

3aryxaronme 3JIEKTPOMATHATHBIC KOJieOaHMsl. Brinyx/1cHHBIC
ANEKTPOMArHUTHBIE KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIMTYOHOE W
JNCHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA W HANPSHKCHHS TPHA  Pa3IMUHON  (opme
3aBHUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHHM.

CuHycOMIalIbHBII NEPEMEHHBIM TOK. Pe3MCTOp, KOHAEHCATOpP WM KaTyllkKa
WHAYKTUBHOCTH B LIETIA CHHYCOMAAJIBHOTO MEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHUi.

Wneanbublii  Tpanchopmarop. [lpon3BoacTBo, mepenaya W MOTpeOsCHHE
DJIEKTPUUECKOM DHEPIUH.

OKOJOTMYEeCKHE PUCKA MPU TPOM3BOACTBE 3IeKTposHeprun. KyneTypa
WCIOJIb30BaHUS SJIEKTPOSHEPTUU B IOBCETHEBHOM JKU3HH.

TeXHUYECKUE YCTPOHCTBA M TEXHOJIOTHMUYECKHE MPOLECCHL SJIEKTPHYCCKUAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH 3JIEKTPONEpeIay.

Hemoncmpauuu.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTD YacTOTBI CBOOOHBIX KOJICOAHWH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

["'eHepaTop He3aTyXaMIMX JIEKTPOMATHUTHBIX KOJICOAHUH.

Moaene 31EKTPOMAarHUTHOTO TEHEpaTopa.

BBIHY>KIEHHBIE CHHYCOMAATIbHBIEC KOJICOaHUSI.

Pe3uctop, kaTynika MHAYKTUBHOCTA M KOHJEHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu  MOCHEAOBATEIPHOM COCIMHEHWH PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH M KOHJEHCATOPA.

YCTpOHCTBO M MPUHIIMT ACHCTBUS TpaHCcpopmaTopa.



Mojens JIMHUY 3NEKTPONIEPEAAYH.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomovl, NPAKMUKYM.

Hzyuenue Tpanchopmaropa.

HccenenoBanne NMEPEMEHHOTO TOKA YEpPE3 MOCIEAOBATEIBHO COEAMHEHHBIC
KOHJICHCATOP, KaTYIIKY W PE3UCTOP.

HaGnronenune 35eKTpOMarHuTHOro PE30HAHCA.

HccenenoBanue paboThl KICTOYHUKOB CBETA B LICMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbIE GOJTHDI.

MexaHuYeCcKue BOJIHBI, YCJIOBHsS MX pacrnpocTtpaHeHus. l[lonmepeunsie u
OPOAOIBHBIE BOJIHBL. [leproa, CKOPOCTh PACHpPOCTPAaHEHHS W JJIMHA BOJIHBL
CBolicTBA MEXAHMYECKHX BOJH: OTPAXECHHE, MPEIOMJICHHE, MHTEP(EPCHLUS U
I(PaAKLIMSL.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3BYKa. Beicota ToHa. TemMOp 3ByKa.

[IlymoBOE 3arpsA3HEHUE OKPYIKAFOLICH CPEIBL.

ONEKTPOMArHATHBIE BOJIHBL. Y CJIOBHS M3IYUYEHHS HJICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTanMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBAa  SNMEKTPOMAarHUTHBIX  BOJH.  OTPAKEHUE,  MPEIIOMIICHUE,
NoJIIpU3aLusl, HHTEpPEPEHUUS U TUPPaAKIASL.

[IIkana >7EKTPOMArHATHBIX BOJH. [[pUMEHEHHE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMOEl pagOCBI3H U TENEBUACHUA. Pannomokanus.

ONEKTPOMArHUTHOE 3arPA3HEHUE OKPY>KAFOIICH CPEIBL.

TeXHUYECKUE YCTPOWCTBA M MPAKTUUYECKOE TMPUMEHEHHE. MY3BIKAJBHBIC
WHCTPYMEHTHI, pajap, pPaauonpuéMHIK, TEIEBU30P, aHTEHHA, TenedoHn, CBY-neus,
YJIBTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W METULIVHE.

Hemoncmpauuu.

OO0pazoBaHue ¥ paCIPOCTPAHEHUE MOMEPEUHBIX U MPOJOJIBHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOUHUK 3BYKA.

3aBUCUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HaGnronenne oTpaskeHus U NPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenne nntephepeHny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

AKYCTHYECKHI PE30HAHC.

CBoiicTBa yIbTPa3ByKa U €10 MPUMEHEHUE.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJieOaHmil.

HccnenoBanne  CBOWMCTB — BIIGKTPOMArHWTHBIX — BOJIH.  OTPAKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, AU paKuus, UHTEPPEPEHLIMSL.

OOHapy>keHre MHPPAKPACHOTO U YIBTPAPUOJETOBOTO U3TYUECHUA.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomovl, NPAKMUKYM.



H3yueHune napameTpoB 3ByKOBOI BOJIHBI.

H3yueHune pacnpoCTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonrHeHOE pacpoOCTpaHEHUE CBETa B OJHOPOAHON cpene. Jlyy ceera.
ToYEUYHBIN UCTOUYHUK CBETA.

OtpaxeHune cBeTa. 3aKOHbI OTpakeHUs ceta. [locTpoenne m3o0paxeHuil B
TIOCKOM 3epkasie. Cepuueckue 3epkaa.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBETA. AOCOFOTHBIN OKA3aTENb
npesiomieHuss. OTHOCUTENBHBINA MOKa3areb npenoMieHus. [I0CTOSHCTBO YaCTOThI
CBETA W COOTHOLICHWE JJIMH BOJIH NPU MEPEXOJE MOHOXPOMATHYECKOrO CBETA
4yepe3 rpaHully pas3zena ABYX ONTHUYECKUX CPEN.

Xona nyueit B mpu3me. [ucnepeus cBera. CnokHBIA cocTaB Oenoro CBera.
I1Ber.

[TonHoe BHyTpeHHEE OTpakeHWE. [IpenenbHbliA yroa MOJHOIO0 BHYTPEHHETO
OTPAKEHUSI.

CoOuparonie W paccenBarouiie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTosHUE M ONTHYECKAas CHJa TOHKOH JIMH3BL 3aBHCUMOCTBH (DOKYCHOTO
pPaccTOSTHUS TOHKOM c(PepuuecKOl JIMH3BI OT €€ T€OMETPUM W OTHOCHTEIBHOTO
MOKA3aTelIs MPETOMIICHUSI.

dopMyiia TOHKOW JTMH3BL. YBEIMYECHUE, 1aBAEMOE JIMH30M.

Xoa ny4a, MPOLICAIIEro JIMH3Y IMOJ MPOU3BOJIBHBIM YITIOM K €€ TTIaBHOHR
ontuyeckoii ocH. llocTpoeHne u300paKeHWA TOYKM M OTpe3Ka NpSIMOH B
COOMPAOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckne npudopsl. Paspemaromas cnocoOHOCTh. [1a3 kak onThyeckas
CUCTEMA.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

Bonnosas ontuka. HMurepdepennus cBera. KorepeHTHbIE HMCTOYHUMKH.
VYcinoBuss HaOMIOJACHHUST MAKCHMyMOB W MUHMMYMOB B HHTEP(PEPECHUMOHHON
KAPTUHE OT JABYX KOTEPEHTHBIX WCTOYHMKOB. [IpuMepel  KIIACCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YCJIOBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJCHUM  MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpusanus ceera.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKUE IMPOLECCHI. OYKH, JIyIa,
NEPUCKOI, (POTOAMIAPAT, MUKPOCKOI, MPOCKIMOHHBIN anmapar, NpOCBETICHUE
OINITUKH, BOJIOKOHHAS ONTHKA, T (PPaKLIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



Hccnenopanue npesoMyIeHus CBETA.

HabmroieHre noaHoro BHYTPEHHETO OTpakeHUs. Moeb CBETOBO/IA.

HccnenoBanue XxoJa CBETOBBIX MYYKOB 4Yepe3 IUIOCKOMAPAUICTbHYIO
IUIACTUHY U MIPU3MY.

HccnenoBanue cBOMCTB M300paKeHU B IMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOIIA.

HaOntonenue natepdepeHinm cera.

HaGnroneHne 1BETOB TOHKUX TIEHOK.

HaOmtonenue nudpakium ceera.

N3yuenne nupakiinOHHON PEIIETKY.

HaOntonenue nudpakinoHHOTO CIEKTpA.

HaOntonenue aucnepcun cBeTa.

Habmronenue noispusaium cBeTa.

[TpuMeHEHE MONSTPOUAOB ISl U3YUCHU S MEXAHUUECKUX HAMPSHKCHUHA.

Yuenuueckuii 3xcnepumenm, nadopamophsie padonvl, RPAKMUKYM.

H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOsIHUS OT BellecTBa (Ha
OPUMEPE SKUJKUX JIUH3).

H3mepenue (pOKyCHOTO PacCTOSIHUS PACCEUBAIOIINX JIH3.

[TonmyueHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3€pKaJia U JIMH3HI.

[TonyueHue n300paskeHUs B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue T€IECKOMUYECKUX CUCTEM.

HaOntonenue nudpaknuu, THTEPPEPECHIIMA U MOJISIPA3AIAN CBETA.

H3yuenue nosisspusalviu CBETa, OTPAKEHHOTO OT OBEPXHOCTH AUAIIEKTPHKA.

H3yueHune uHTEpPEepeHIINU JIA3EPHOTO UTyUEHUS Ha JBYX LIEISX.

HaOntonenue nucnepceuu.

HaOmtonenue u uccnenoBanue qupakiimOHHOTO CIEKTPA.

H3mMepeHue ATMHBI CBETOBOM BOJTHBI.

[TonyueHue crnekTpa U3JIyuyeHUs] CBETOAMOAA MPU MOMOUIM AU(PaKIIMOHHOK
PEIIETKMU.

Pazpaen 6. OCHOBBI CIEHAILHON TEOPHH OTHOCHTEIBHOCTH.

['paHuiibl  OPUMEHUMOCTH  KJIACCMUYECKOW  MexaHuku.  llocTynarsl
CMEUMATBHOM TEOPUH OTHOCUTEIBHOCTH.

[TpocTpaHCcTBEHHO-BpeMEHHOH  WHTEepBal.  [IpeoOpaszoBanus  JlopeHua.
YcinoBre MNPUYUHHOCTH. OTHOCUTENBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKPALICHUE JJIMHBI.

DHEPrus ¥ UMIYJIbC PENSITUBUCTCKON YaCTHIIHI.

CBsI3b MacChl C SHEPTUEH U UMITYJTBCOM PEJISTUBUCTCKON YACTUIIBI. DHEPIHsI
MOKOSI.



TeXHUYECKUE YCTPONCTBA M TEXHOJIOTMUECKUE MPOLECCH. CITyTHUKOBBIC
NPUEMHHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHIL.

Y4eHUUECKUH SKCIEPUMEHT, TAOOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne HMMITYJIbCA M DHEPIUM  PEIIATUBUCTCKAX  4acTHIl (IO
(ororpadusiM TPEKOB 3aPSHKEHHBIX YACTHIL B MATHUTHOM TIOJIE ).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-80J1H080U OyAU3M.

PaBHOBECHOE TEMIOBOE M3NYYEHUE (M3TYyUEHUE AOCOIOTHO YEPHOTO TENA).
3akoH cMenieHust Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsl K UMITYJILC (POTOHA.

®dororpdext. Onwitel A. I'. Croneropa. 3akoHbl poTodrPdexra. YpaBHEHHE
OiiHmTelrna s poroadpdekra. «KpacHas rpanunay Gorodddekra.

JlaBneHne cBeta (B 4YAaCTHOCTH, [JABJIEHUE CBETa Ha aOCOJOTHO
MOTJIOMIAOIIYI0 W a0COMIIOTHO OTPaKarolyro MoBEepxHOCTh). OmbiTel [1. H.
JleGenena.

BosnHOBBIE cBOlicTBA YacTull. BomHbl ae bpoiind. [nuHa BoHEL e bpoitis u
pasMepbl  O0JacTW  JIOKAW3alMK  ABWXKYLICHCS dacTulpl.  KoprmyckyspHo-
BOJIHOBOM myanmu3m. JluQpakius 3J€KTPOHOB HA KpUCTAJLIaX.

Crnenuguka n3mepeHuii B MUKpoMupe. COOTHOLIEHUST HEONPEACTEHHOCTEN
['eitzenOepra.

TeXHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL CHEKTPOMETP,
dotorneMeHT, (HOTONATUMK, TYHHENIBHBIH MUWKPOCKOM, COJHEYHas Oarapes,
CBETOJIMOI.

Hemoncmpauuu.

®oT0o3(h(PEKT HA YCTAHOBKE ¢ IIMHKOBOM MJIACTUHOM,

HccnenoBanue 3ak0HOB BHEIIHETO (GoTOdPdEKTA.

HccnenoBanne  3aBUCMMOCTH  COMPOTHBIICHUST  MOJYMPOBOJHUKOB — OT
OCBCIICHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomovl, NPAKMUKYM.

Hccnenosanue goropesncropa.

Hzmepenue nocrossHHoiM [lanka Ha ocHOBE uccieaoBanus poroddpdexra.

HccenenoBanne 3aBUCMMOCTH CUITBI TOKA YEPE3 CBETOAMO OT HAMPSIKEHMSI.

Tema 2. @usuka amoma.

OneITBl IO MCCIAEAOBAHUIO CTPOEHMs aroma. [lmaHerapHas monpenb aroma
Pezepdopna.

[Toctynarsl bopa. U3nydenne u nornomenue GOTOHOB MPU MEPEXOJEC aToMa
C OTHOTO YPOBHS DHEPIUU HA APYTOi.



Buapl cnexktpos. CIEKTp yPOBHEW 3HEPTUAX aTOMa BOAOPOIA.

CHOHTaHHOE U BBIHYKACHHOE M3IIyYeHUE cBeTa. Jlazep.

TeXHUYECKUE YCTPOWCTBA M TEXHOJOTHYECKHE TMPOLECCHL CHEKTPAJIBHBIN
aHaJIn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBI KOMITBIOTED.

Hemoncmpauuu.

Mogpens onwita Pezepdopaa.

HaGnroneHnune TmHERYaThIX COEKTPOB.

YCTpOCTBO M ACHCTBHE CYETUMKA MOHU3UPYIOIINX YACTHIL.

OnpeneneHue MIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuii yxcnepumenm, n1adbopamopnsie pabomovt, NPAKMUKYM.

HaGnronenune mnHERYaToro cnekTpa.

HccenenoBanue CnekTpa paspekeHHOr0 arOMapHOro BOJAOPOJA U U3MEPEHUE
NOCTOSIHHON Punoepra.

Tema 3. Qu3uka amomMHo20 A0pa U I1EMEHMAPHBIX YACMULY,

Hyxnonnas monens siapa [eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucio sapa. M3otomnst.

PagnoaktrBHOCTE. AJbQa-pacnan. OJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacman. ['aMmma-u3nydeHue.

3aKOH PaaMOAKTUBHOIO pacnana. PaavoakTUBHbBIE K30TONBI B TPUPOLE.
CBolicTBa MOHM3UPYIOLIETO M3JIYYCHUS. BIMsSHUE PAaIMOAKTHBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIH QOH n3nyueHus. JJo3umerpus.

OHEpPrus CBA3W HYKJIOHOB B siape. SaepHbie cunbl. JledekT Maccsl siapa.

SnepHbie peakimu. Jlenenue u cunte3 saep. SAnaepueie peakTopsl. [Ipodnemsl
VIPABJIAEMOIO TEPMOSAECPHOIO CHHTE3d. OKOJIOTMYECKHE ACMEKThl Pa3BUTHUSA
SIEPHON DHEPTETUKH.

MeToapl perucTpaniu U UCCIEI0BAHUS AJIEMEHTAPHBIX YACTHULL.

OYHIAMEHTAJIbHBIE  B3aMMOACHCTBUA. bapuOHBI, ME30HBI W  JIENTOHBI.
[Tpencrasnenne 0 CranaapTHO Moaenu. KBapk-riirt0oOHHAas MOJEb AAPOHOB.

O®uszuka 3a npenenamu CranmaptHo moaenu. TéMHas marepus U TEMHas
SHEPIHUs.

EauHCTBO (pM3MUECKOi KapTUHBI MUPA.

TeXHUYECKUE YCTPOMCTBA U TEXHOJIOTHUECKUE MPOLIECCHI. TO3UMET], Kamepa
BunbcoHa, sOEpHBIA peakTop, TEPMOSACPHBIA peakTop, aromHas OomOa,
MarHUTHO-PE30HAHCHAst ToMorpadus.

Yuenuueckuii yxcnepumenm, n1adbopamopnsie pabomovt, NPAKMUKYM.

HccenenoBanme TpekoB YacTull (1O TOTOBBIM (oTorpadusim).

HccenenoBanne paauoakTUBHOTO (POHA ¢ MCIIOJB30BAHUEM JTO3UMETPA.

H3yuenne nornomenus 0eTa-4acTul aIFOMAHAEM.

Paznen 8. DiieMeHTBI aCTPOHOMUM H ACTPOPU3UKH.



Jrarnbl pa3BUTUs aCTPOHOMMM. [IpUKIaaHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUH. [IpUMEHMMOCTH 3aKOHOB (M3HMKM Uil OOBSICHEHHS TPHPOJBI
KOCMUYECKHX OOBEKTOB.

Meroabl aCTPOHOMHMYECKHX HCCHeNOBaHUA. COBPEMEHHBIE ONTHUYECKHE
TEJIECKOTIBI, PAAROTENECKOIBI, BHEATMOC(EPHAS aCTPOHOMHUSL.

Bun 3Bé3mHoro HeGa. Co3Be3mus, ApKHAE 3BE3NbBI, TUIAHETHI, WX BHIAMOC
JIBUOKEHUE.

Conneuynas cucrema.

Connue. CosmHevynas akTUBHOCTh. McTouHMK sHEPrum ComHIA U 3BE3 .

3BE311bI, ©X OCHOBHBIC XaPAKTEPUCTUKH. /[narpaMma «CIeKTPAIbHBIN K1ace —
CBETUMOCTBY». 3BE3JbI TJIABHOM NOCIEA0BATENBHOCTUA. 3AaBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3J TTIABHOM IMOCIIENOBATEIBHOCTH. BHYTpEHHEE CTpOCHUE
3BE31. COBPEMEHHBIC NMPEICTABIEHUS O MPOUCXOKIACHUM W 3Bomounna ConHoa u
3BE3M. DTalbl )KU3HU 3BE3 .

Mneunstid 1lyte — Hama ['anaktuka. I[lonokenue w nukeHue CoJHIA B
lNanaktuke. Tunel ranakTuk. Pagporanaktuky v KkBazapsl. UEpHBIE ABIPBL B Aapax
TaJIAKTHK.

Bceenennas. Pacimpenune Beenennoii. 3akon Xad0na. Pazberanue rajakTuk.
Teopus boaeioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas cTpykTypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonwoenua.

HaGmronenust 3B€3aHOI0 HEOGA HEBOOPYKEHHBIM TJIA30M C HCIIOJIB30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHWH ISl ONMPENCTICHHS TOJI0XKEHUS HEOECHBIX OOBEKTOB
HAa KOHKPETHYK) Jary. OCHOBHBIE CO3Be3aus CEBEPHOro NOJYIIAPUS W SPKUE
3BE3/IbI.

HaGmronennss B Teneckon JlyHBI, MJIAHET, TYMAHHOCTEH W 3BE3IAHBIX
CKOIUICHUH.

DU3HYECKHI NPAKTHKYM.

CriocoObl n3MepeHust PU3NUYECKUX BEJIMUYMH C UCMOJIB30BAHUEM aHATOTOBBIX
¥ IU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETUYHH.
OrneHKa rpaHul] NOTPEITHOCTEH.

IIpoBeneHrEe  KOCBEHHBIX HM3MEPEHUN, MCCIACAOBAHUNA  3aBUCHMOCTEN
(U3NYECKUX BEJMYMH, TPOBEPKA NPEIVIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMMCAHHBIX B  TEMATUYECKHX  paszlienax «YUCHHUUYECKHA  OKCIEPUMEHT,
naGoparopHbie paObOThL, TPAKTHKYM ).

O06o0mariee NOBTOpEeHue.



OO0001IeHNE U cHUCcTEMaTU3alusl COACPKAHUs PA3AciioB Kypca « MexaHukay,
«MonekynspHas Qu3MKa U TEPMOJMHAMUKA», « DNEKTPOAMHAMKKay, «Komebanus
U BOJIHBDY, «OCHOBBI CIECHMATBHOW TEOPUM OTHOCHTENBHOCTWY», «KBaHTOBas
(dpusnka», « INEMEHTB ACTPOHOMHUU U ACTPOPHUIUKI.

Pone (u3nkm ©u acTpOHOMMM B 3KOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLMAIBHON M 3THUECKOH cpepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
1 aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYCHUE OIUCATEIBHOM,
CUCTEMATHM3HUPYIOIICH,  OOBSICHUTENBHOH W MPOTHOCTHYECKOM  (DYyHKIMIA
(u3nYeCKOil TEOPHH, POIb PU3NUYECKON TEOPHHU B (POPMUPOBAHUM TMPEACTABICHUIA
0 (uU3MUEeCKON KapTUHE MHUPA, MECTO (PU3NUECKONH KAPTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEICTABICHHIA O MPUPOJE.

MexnpeaMeTHbie CBSA3H.

Mzyuenne kypca Qusukm yriyOonénHoro ypoBHs B 11 Kimacce
OCYILECTBIISIETCS C YUYETOM COJEPKATENBHBIX MEKIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemusle nOHAMUA, C6A3AHHDBIE C U3YUCHUEM MEMO008 HAYUHO20
NO3HAHUA: SIBJICHWEC, HAy4YHbIA (DaKT, TMMOTE3a, (PU3MYecKas BEIWUYMHA, 3aKOH,
TEOpUsi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHHIA, U3BMEPUTEITLHBIE MPUOOPHI, LIMPPOBAS TAOOPATOPHSI.

Mamemamuka: PEIIEHUE CUCTEMBI YpaBHEHWH. TpPUTOHOMETPUUYECKHUE
(YHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO. BEKTOpPBI M WX MPOEKIMW HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB.
[TponsBoaHbie 3meMeHTapHbIX (QyHKUMA. [Ipu3Haku nomoOust TPEYroJIbHUKOB,
ONPENEIICHHUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMA TETT.

Buonozua: >nektpuueckue SBICHHS B SKMBOM OpUPOIE, KoneOaTeNbHBIE
JOBW)KCHHUST B SKMBOM MNPUPOAE, SKOJIOTMYECKME PUCKA TPH  MPOU3BOJCTBE
AJNIEKTPOSHEPIHH,  SJCKTPOMArHUTHOE  3arps3HEHUE  OKPYKAIOWICH  Cpembl,
YJIBTPa3ByKOBAasl UArHOCTUKA B MEAWLMHE, ONTHYECKUE SIBJICHUS B >KMBOW
OPUPOJIE.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJT, KPUCTAUIMYECKAS CTPYKTYPA TBEPABIX
TEJI, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEINETKH, CHEKTPATBHBIN
aHAJIN3.

T'eocpagpua. MarHuTHBIE TIONKOCA 3€MJIM, 3&JEKM MArHUTHBIX DY,
(oTOCHEMKA 3EMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozua. TPUMEHEHUE TOCTOSHHBIX MArHUTOB, JJICKTPOMArHUTOB,
ANEKTPOABHraTeNb SIKOOM, TeHEpaTop MEPEMEHHOTO TOKA, MHAYKIMOHHAS TEYb,
JVMHHUK 3JIEKTPONEPEAAY, JIEKTPOABUIATENb, PAlap, PAAUONPUEMHUK, TEIEBU30D,
aHteHHa, TtenegoH, CBU-meub, ynabTpa3ByKoBass AUArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ ammapar, BOJIOKOHHAas OIITHKaA, COJIHCHHAA 6aTape;1, CIIYTHUKOBELIC
HpI/IéMHI/IKI/I, AACpHad SHCPIr¢TuKa U SKOJOIHYCCKHUC aCIICKThI e€ pa3BUTHL.



I[JIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA I1TPOI'PAMMGBI 10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUAIIMYHOCTHLIE
PE3VIJIbTATHI

JIMYHOCTHBIE PE3YJbLTATDBI

JINYHOCTHBIE Ppe3yJabTaThl OCBOCHUS Y4yeOHOro mnpeamera «Duzmkay
JOJKHBI OTPaXkaTh TOTOBHOCTD M CIIOCOOHOCTh O0YYAKOIIMXCSl PYKOBOJACTBOBATHCS
c(hOPpMUPOBAHHON BHYTPEHHEH NO3WIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTALIMMA, TMO3WTHUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAIULIMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OIBITA W OMBITA JCATEIBHOCTH B MPOLECCE pPealn3alii OCHOBHBIX HAllpPaBJICHUMN
BOCITUTATENIBHOMN AEATEIBHOCTH, B TOM YUCIIE B YaCTH!

TPa’kAAHCKOI0 BOCIIHTAHHA:
Cc()OPMUPOBAHHOCTh TPAKIAHCKOM MO3MLIMK OOYYarOIIErocs KAaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA,
[PUHATHE TPaIALHOHHBIX 00LIECYETOBEYECKUX T'YMAHUCTUYECKUX 51
JEMOKPATUYECKHUX LIEHHOCTEM,
FOTOBHOCTh BECTH COBMECTHYIO [JEATEIBHOCTh B HMHTEpPEcax TPakIaHCKOro
o01iecTBa, y4aCTBOBATh B CAMOYIIPABIIEHUH B 00pa30BaTEIbHON OpraHu3alNN;
YMEHHUE B3aUMOJEHCTBOBATE C COLMAIIBHBIMIA WHCTUTYTAMU B COOTBETCTBUHU C UX
(YHKIMAMHA W HA3HAYEHUEM,
FOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKON NEATETBHOCTH.

NMAaTPHOTHYECKOI0 BOCIIMTAHHS:
c(hOPMUPOBAHHOCTH POCCUMCKON MPAKIAHCKOW UICHTUYHOCTH, TATPUOTHU3MA,
LICHHOCTHOE OTHOWICHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHIKCHHUSAM
POCCUICKMX YUYEHBIX B 00JIACTH (PU3UKK U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3STUYECKOTO MOBEICHUS,
CHOCOOHOCTh OLICHWBATh CUTYAallMI0 W NPUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYACHL HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JCATCIbHOCTH YUYCHOI'O;
OCO3HAHUE JINYHOTO BKJIAJa B NOCTPOEHUE YCTOMUMBOTO Oy AyLIETO.

3CTETHYECKOI0 BOCIIHTAHHA:
OCTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAss DCTETHKY HAyYHOIO TBOPYECTBA,
NPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIHTAHHUSA:
MHTEPEC K pa3uyHbIM cepam nmpoPeCcCHOHATBHON NEATETBHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PU3MKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oyayuen mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI,



TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0 M CaMOOOpa30BaHHMIO B 00JIaCTH
(PM3WKH HA TIPOTSKEHUN BCEH YKA3HH.

JIKOJIOrHYECKOr0 BOCIIUTAHMS:
C()OPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIBTYPbl, OCO3HAHWUE  [IOOATBLHOTO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;
IUTAHUPOBAHUE U OCYILECTBICHUE JCHCTBAN B OKPYKAIOLIEH Cpelle Ha OCHOBE
3HAHMS LEJIEW YCTOMYMUBOI0 PA3BUTHS YEIIOBEUECTBA,
pacuIMpeHue OMnbITa ACATEIIBHOCTA JKOJOTMYECKON HANpaBlIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HAHWH 10 (PUBUKE.

LEHHOCTH HAYYHOI'0 NO3HAHMS:
c(OPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3UYECKON HAYKH,
OCO3HAHUE IIEHHOCTH HAY4YHOW AEATEILHOCTH, FTOTOBHOCTH B IPOLIECCE U3YYECHUS
(U3MKA  OCYLIECTBIIATh MPOEKTHYK) M HCCIENOBATENBCKYH  JIEATEIBHOCTD
WHIVMBUAYAJILHO U B IPYMIIE.

METAIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUS

ba3osble Jornyeckue aeiicreus:
CaMOCTOSITENLHO (POPMYJIMPOBATh M AKTYaIM3UPOBATh MPOOJIEMY, pacCMATPUBATh
¢€ BCECTOPOHHE;
ONpEACTATh LENW JEATEIBHOCTH, 3a/JaBaTh MAapaMeTpl W KPUTEPUH HUX
JTOCTH>KEHUS,
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B paccMaTpUBAEMbIX (DU3MUECKUX
SIBJICHUSIX
pa3zpadareiBaTh IUIAH PEMICHUS NPOOJEMBI € YYETOM aHAIM3a WMEKOLINXCS
MaTepUaANIbHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JCITEIBHOCTh, OLICHWBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,
KOOPAMHUPOBATh U BBIMOJHITH pabOTy B YCIOBHSX PEAJIbHOTO, BUPTYAIBHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BUBATh KPEATUBHOE MBILUICHUE MPH PELICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie ucciaenoBarebckue aelicTBUS:
BIAQJIETh HAy4YHOM TEPMHUHOJIOTUEH, KIIOUEBBIMUA TMOHITUSAMU W METOJAMHU
(u3nYECKOil HayKW;
BJIQ/ICTh HABBIKAMU Y4€OHO-HCCIEAOBATENBCKOM M MPOEKTHOW NEATEIBHOCTH B
obnacti (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY
METOJIOB PEIICHUs 33Aa4 (PU3HUYECKOTO COJCP)KaHUs, TPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUS,



BIQJCTh BHJAMM  JICATEIBHOCTH MO TOJYYEHUIO HOBOIO 3HAHUS, €r0
WUHTEPIPETALMA, MNPeOOPA30BAHUI0 W NPUMECHCHHUIO B Pa3JMYHbIX YYEOHBIX
CUTYyalMsIX, B TOM YUCJIE TPHA CO3JaHUK YUEOHBIX TPOEKTOB B 00JIACTH (DU3UKH,
BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC CBS3W U aKTYAIM3UPOBATH 3a/1a4y, BBIABUTAThH
TUMOTE3y €€ pEUIeHMs, HAXOAWTh apPryMEHThl [UIsl JOKA3aTelIbCTBA CBOMX
YTBEPKACHHIA, 331aBaTh MApaMETPhl U KPUTEPUH PEILICHUS,
AHAJIM3UPOBATH MOJIYYEHHBIE B XOJE PEIICHUS 3aa4d PE3YJIbTAThl, KPUTHYECKU
OLICHUBATh UX JOCTOBEPHOCTD, POTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSIX;
CTaBUTh M  (OPMYyJIMpOBaTb COOCTBEHHBIE 3a7aud B  00pa30oBaTEIIbHOMN
JESATEIbHOCTH, B TOM YUCJIE TP M3YUYCHHUH (DPU3BUKH;
JaBaTh OLEHKY HOBBIM CHTYalMsIM, OUEHUBATh MPUOOPETEHHBIN OIBIT,
YMETh MEPEHOCUTh 3HaHWA 1O (U3MKE B  MNPAKTHYECKYKD  00NacTh
YKU3HEEATEIIBHOCTH,
YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB,;
BBIJIBUTaTh HOBBIE MJIEU, MPEJIaraTh OPUTMHAIIBHBIE TOAXO0Ibl H PEILICHUS,
CTaBUTh MPOOJIEMBI ¥ 33a49H, TOMYCKAIOLIAE alTbTCPHATUBHBIC PEILICHUSI.

Pabora ¢ napopmanmueii:
BIQJICTh HAaBBIKAMM MOJIyYECHUsT WHPOPMALUMK (PU3MYECCKOTO COAECPKAHUS W3
VUCTOYHUKOB PAa3HBIX TUIOB, CAMOCTOSATEIBHO OCYLICCTBIISATH TOWCK, aHAJM3,
CUCTEMATH3ALMI0 M WHTEPIPETALMIO MH(OPMALMU PA3INYHBIX BUIOB U (OPM
NPEICTaBICHHUS,
OLICHUBAThH JOCTOBEPHOCTh MH()OPMALIHN,
UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUI B
PECLICHUM KOTHUTHUBHBIX, KOMMYHWKATUBHBIX W OPraHW3AllMOHHBIX 330a4 C
coOtoiIcHueEM TpeOOBAHUN HSPrOHOMUKH, TEXHUKM O€30MaCHOCTH, THTHCHBI,
pecypcocOepeKeHHs], MPABOBBIX W 3THUYECKHX HOPM, HOPM WH(DOPMALMOHHOMN
0€30MacHOCTH,
CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPMKAHMS B PA3IMUHBIX (opMaTax ¢ y4ETOM
HA3HAYCHHS WH(QOPMALMK U LEICBOMH ayIMTOPUH, BEIOMPAst ONTUMAIBHYO (HOPMY
NPEICTABICHUS U BU3YAJIA3ALHM.

KommyHukaTnBHbIC YHHBEpCAIbHbIE Y4eOHbIC 1eiiCTBHUS:
OCYILECTBIATH OOIICHUE HA YPOKaX (PU3UKH U BO BHEYPOUHOM JIEATENBHOCTH,
Pacro3HaBaTh TPEANOCHUIKM KOH(PIUKTHBIX CUTYAlUH U CMATYaTh KOH(IUKTHI,
Pa3BEPHYTO W JIOTUYHO M3Jaratb CBOK) TOYKY 3pPEHUS C MCHOJB30BAHUEM
S3BIKOBBIX CPEJICTB;
NOHAMATh M HCIOJIb30BATh NPEHMYIIECTBA KOMAHAHOW M WHIAMBUAYAJIbHOMN
padoTsI;
BbIOMpaTh TEMATHKY W METOAbl COBMECTHBIX MACHCTBHIA € y4éTOM OOHIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,



NPUHUAMATH LEIN COBMECTHOM AEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNEUCTBHS MO €€ TOCTUXKEHUIO. COCTABIATh IUIAH ACHCTBHMN, pacpeneisaTh PO C
Y4€TOM MHEHUI YYACTHUKOB, OOCYKAATh PE3YJAbTaThl COBMECTHOM pabOTHI,
OLICHWBATh KA4€CTBO CBOCTO BKJAAA M KAKAOTO YYACTHUKA KOMAHIBI B OOLIMiA
PE3YABTAT MO pa3pabOTaHHBIM KPUTEPHSIM,
npeyiaratb  HOBBIE  MPOCKTHI, OLEHUBATh MJAECH C TO3WLUM  HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTAYECKON 3HAUUMOCTH,
OCYILECTBIATh MO3UTHBHOE CTPATErMUECKOE MOBEACHUE B PA3JIMYHBIX CUTYALHSIX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, OBITH MHULIUATHBHBIM.
PeryasiTuBHbIC YHUBEpPCAJbHbIC y4eOHbIC AelicTBUS
Camoopranusanusi:
CaMOCTOSITENIBHO ~ OCYLIECTBIIATH [MO3HABATEIBHYIO JESATEIBHOCT B 00JIACTH
(GU3MKH W aCTPOHOMHH, BBISBJISITH MPOOJEMBI, CTaBUTh W (HOPMYJIHPOBATH
COOCTBEHHEBIC 3a/a4H;
CaMOCTOSITENIBHO COCTABJISATh TUIAH PELICHHS] PACUETHBIX M KAUYECTBEHHBIX 3a4a4,
IUIAH BBIMOJIHEHAS NPAKTHYECKOH paboThl € yYETOM HUMEIOIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTCHHIA,
JaBaTh OLEHKY HOBBIM CUTYaLUsIM;
pacIMpsITh paMKX yY4EOHOTO MPEIMETA HAa OCHOBE JIMYHBIX TPEAMOYTEHUH;
Jienarb  OCO3HAHHBIA  BbIOOpP, apryMEHTHpPOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 34 PELICHHUE,
OLICHUBATh TPUOOPETEHHBIN OTIBIT,
CcnocoOCTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO 3PYAUIMU B 00JACTH (DU3HKH,
NOCTOSTHHO MOBBIIIATH CBOH 00pa30BaTENbHbIA U KYJIBTYPHBIH YPOBCHb.
CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:
JaBaTh OLICHKY HOBBIM CHTyallHsiM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM,
BJIQ/ICTh HABBIKAMM [O3HABATEIBLHOW PEQPIIEKCHHM KAaK OCO3HAHMs COBEPIIACMBIX
JEUCTBHAN U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHUI,
UCMOJb30BaTh MPUEMBI PereKkcun s OLECHKH CUTYalluH, BBIOOpA BEPHOIO
peLeHus;
YMETh OLIEHUBATH PUCKH U CBOCBPEMEHHO MPUHUMATh PELICHUS MO0 UX CHHXKEHUIO,
OPUHAMATh MOTHBBI W AQPryMEHTBl JPYIrUX TMpPUd aHAIUM3E PE3YJIbTaTOB
JESATEbHOCTH,
OPUHUAMATE Ce0sl, TOHMMAs CBOM HEJOCTATKH M JOCTOMHCTBA,
OPUHAMATh MOTHBBI W AQPryMEHTBl JPYIrUX TMpPUd aHAIUM3E PE3YJIbTaTOB
JESATEbHOCTH,
NPHU3HABATh CBOE MPABO M MPABO APYTMX HA OINUOKH.



B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOEHHSI MPOrpPaMMBbl MO
¢u3nke Ui YpPOBHsS cpeaHero ooOwero oOpa3oBaHus Yy  OOyYArOIIMXCS
COBEPLICHCTBYETCS SMOLIMOHAIBHBIA WHTEIUICKT, PEINOoJIararomi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIKOYAIOIIETO CHOCOOHOCTh TMOHUMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUACTh HAMPABICHUS PA3BUTHS COOCTBEHHOM SMOLMOHAIIbHOM C(eEpBI,
OBITH YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHMsSI,  BKIIFOYAKOIIETO  CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIOCOOHOCTh QNaNTUPOBATBCA K
SMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY,
BHYTPCHHEH MOTHBAINN, BKIIOYAIOIMIEW CTPEMIICHHE K JOCTIDKCHHUIO LEIU H
yCIexy, ONTUMHM3M, WHUIIMATHBHOCTb, YMEHHUE JCHCTBOBATH, UCXOAS M3 CBOMX
BO3MOKHOCTEHH,

AMIATUH, BKJIIOYAKOMICH CHOCOOHOCTh MOHMMATh 3MOLMOHATIBHOE COCTOSIHHE
APYTUX, YYUTBIBATH €r0 NPH OCYIIECTBICHUM OOLICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO,

COLMATBHBIX HABBIKOB, BKIIFOUAKOMIMX CIOCOOHOCTh BBICTPaMBaTh OTHOLICHHS C
JAPYTUMU JEOABMH, 3a00TUTHCS, TPOSBISATE HHTEPEC U Pa3peliaTh KOH(PIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATBI

K xonmy oOyuenust B 10 knacce npeAMETHBIE PE3YJIbTAThl Ha YLIIyOJEHHOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y 00YYAFOIIMXCS YMEHUMA:
NOHAMATh POJIb (PU3UKH B SKOHOMUYECKOW, TEXHOJOTHYECKOH, SKOJIOTMYECKOH,
COLMAIBHON M 3THUECKOH cpepax AECATENbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
B COBPEMEHHOW  HAy4YHOM KapTHHE MHpa, 3HAYCHUE  OIHACATEIBLHOM,
CUCTEMATH3HUPYIOIICH,  OOBSICHUTCIBHOW M MPOTHOCTMYECKON  (yHKUMMA
(U3NYECKO TEOPUHM — MEXAHWKHM, MOJEKYJISPHOH (PU3MKM W TEPMOJMHAMHUKH,
poab  (pUBMYECKOM Teopur B (POPMUPOBAHUM MPEACTABICHUNA O (PU3NUYECKOM
KapTHUHE MHUPA,

pa3AyaTh YCIOBUS MPUMEHUMOCTH MOAENEH (PU3MUECKHX TEA W MPOLECCOB
(SIBJICHWI ). WMHEpPLMATbHAS CHCTEMA OTCY€Ta, AaOCONIOTHO TBEPAOE TEINO,
MaTepuaibHas TOYKA, PABHOYCKOPEHHOE JBWKCHHE, CBOOOIHOE TAaJCHUE,
aOCOMIOTHO yrpyras aedopmais, adCOMIOTHO YIPYroe U a0COIFOTHO HEYIPYroe
CTOJIKHOBEHMS, MOJICJIA Ta3a, KUJKOCTH W TBEPAOrO (KPUCTAIMUYECKOTO) Tena,
WJICATBHBINA Ta3, TOYCYHBINA 3apsai, OAHOPOIHOE MIEKTPHUECKOE TOJIE,

pa3nuyarh yCJIOBUS (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB,
NOHMMATh BCEOOHIMIA XapakTep (PyHIAMEHTAIBHBIX 3aKOHOB W OIPAHUYEHHOCTH
UCIOJIb30BaHUS YACTHBIX 3aKOHOB,;



AHAIM3UPOBATh U OOBICHATH MEXAQHUYECKUE MPOILECChl M SIBJICHUS, UCIOJb3YS
OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI MEXaHWUKH (OTHOCHTEIBHOCTH MEXAHMYECKOTO
JIBAKCHUS, (hopMyJibl KUHEMATHUKHU PABHOYCKOPEHHOTO JBUKCHUS,
npeoOpazoBanus ["anunes Juisi CKOPOCTH M TEpPEMENICHUs, 3aKOHbl HbIOTOHA,
MPUHLIUIT OTHOCUTENIBHOCTU [ anuiiess, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI
COXpPAHEHUS WMITYJIbCA M MEXAHWUYECKOM HSHEPruM, CBs3b PAOOTHI CHJIBI C
U3MECHEHUEM MEXAHWYECKON SHEPIUM, YCIOBUS PABHOBECHS TBEPAOIrO TeNa), MPH
3TOM HKCHOJIB30BaTh MATEMATHUYECKOE BBIPAKEHUE 3aKOHOB, VKA3bIBATH YCIOBHUS
NPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuili ["anwes, BTOporo u
TPETHEr0 3aKOHOB HEBIOTOHA, 3aKOHOB COXPAHEHUS UMITYJIBCA U MEXAHUYECKOU
SHEPIrUM, 3aKOHA BCEMUPHOTO TIATOTCHUS,

AQHAIM3UPOBATh W OOBACHATH TEIJIOBBIC MPOLECCHl W SBJICHMS, WCHOJIb3YS
OCHOBHBIE MMOJ10keHU MKT 1 3aK0HBI MOJIEKYISIPHOM (PU3UKK M TEPMOTMHAMUKHI
(CBSI3b TABJICHUS UJICAJILHOTO T'a3a CO CPEAHEN KMHETUUECKONH DHEPTUEH TEMIOBOTO
JBW)KCHUST M KOHLCHTPALMEH €ro MOJIEKYJ, CBI3b TEMIEPATYyPhl BELIECTBA CO
CpeIHEN KUHETHYECKOW DHEPrUer TEMJIOBOrO ABW)KEHHS €ro YacCTHL, CBSI3b
JABJICHUS WJCAIBHOTO Ta3a ¢ KOHLUECHTPALMEH MOJEKYJ W €ro TEMIEPaTypoil,
ypaBHeHue MenaeneeBa—Kianeiipona, mepBblii 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpPaHEHWs DSHEPrMM B TEIUIOBBIX MPOIECCax), MNPA 3TOM MCHOJb30BaTh
MaTEMATUYECKOE BBIPOKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MNPUMEHUMOCTH
ypaBHeHUst MeHneneesa—Knaneipona;

AQHAIM3UPOBATh M OOBSICHATH DJCKTPUUYECKUEC SIBJICHUS, WMCHOJIb3ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI SJIEKTPOJAMHAMMUKU (3aKOH COXPAHCHHS BJICKTPUYECKOTO
3apsanaa, 3akoH KynoHa, MOTEHIMAIBHOCTE IEKTPOCTATUYECKOTO MMOJIs, MPUHIKUIT
CYNEPIO3ULAA  BJICKTPUUECKUX  TIONECH, TpPd  ITOM  yKasbiBas  YCIIOBUS
MPUMEHUMOCTH 3aKkoHa KyJioHa, a Takke MPaKTUYECKU BAKHBIE COOTHOLLICHUS:
3akOHBl OMa JJIsl y4acTKa LENW W JJIsl 3aMKHYTON BJIEKTPUYECKON NENMU, 3aKOH
Jbxoyns—Jlenna, npasuna Kupxroda, 3akonsl dapaaes ais 371€KTPOau3a);
OMUCHIBATh  (PM3UYECKHE MPOLECCHl M SIBJCHUS, WMCHOJIb3YysS  BEJIMYWHBI:
MEPEMELIEHUAE, CKOPOCTb, YCKOPEHUE, HMMITYJIBC TEJIlA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHJIbl, MABJICHUE, MMOTCHUMAJIbHAS JHEPrus, KWUHETUYECKAs JSHEPrus,
MEXaHWYECKasi PHEPrus, padoTa CWIbl, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHJia
TSDKECTH, CHJIAa YIPYTOCTH, CUJIA TPEHHUS, MOIIHOCTb, SHEPrUs B3aUMOICHCTBHUS
Tena ¢ 3eMiél BOJIM3H €€ TOBEPXHOCTH, SHEPTUs yNPYyroi nepopManuy npyKuHsbl,
KOJIMYECTBO TEIUIOTHI, aOCOJTIOTHAS TEMIIEpaTypa Teia, padoTa B TEPMOJIUHAMHUKE,
BHYTPCHHSISI SHEPrUsl UACATBLHOTO OJTHOATOMHOIO ra3a, padoTa WAcanbHOro rasa,
OTHOCUTEJIbHASA BJIAXKHOCTh Bo3ayxa, KIIJ[ wmaeasbHOro TEIUIOBOrO JABUIATENS,
BJIEKTPUYECKOE TOJIC, HANPSHKEHHOCTDh JIEKTPUYECKOrO IMOJIs, HANPSHKEHHOCTH
MOJIE TOYECYHOrO 3apsaa WM 3apsOKEHHOrO IIapa B BAKYyME U B JUDBJICKTPUKE,



NOTEHIUAN ANEKTPOCTATHYECKOTO noJIs, pPa3HOCTh NOTEHLIUAJIOB,
ANICKTPOABIDKYINAS  CWJIA, CHJa TOKa, HampsHKEHWE, MOIIHOCTh  TOKA,
ANEKTPUYECKAs EMKOCTh MJIOCKOTO KOHIEHCATOPA, COMMPOTUBIICHUE YYACTKA LIETH C
NOCTEAOBATENBHBIM W MAPAUIEIBHBIM COCAUHEHHEM PE3UCTOPOB, SHEPrus
ANEKTPUYECKOTO MOJIsl KOHJEHCATOPA,

OOBSCHATH OCOOCHHOCTHM NPOTEKAHUS (PU3MUECKUX SBICHUN: MEXAHHYECKOE
JBW)KCHHUE, TEIJIOBOE JIBUXKEHME YACTHI[ BEIIECTBA, TEMJIOBOE PaBHOBECHE,
OpoyHOBCKOe nBWXKEHHE, IU(Q(Py3us, HCMAPEHUE, KHUIICHHEC W KOHACHCALMS,
TUTABJICHUE W KPHUCTAUIM3ALMS, HAMPABICHHOCTh TEIJIONEPEAAYH, IICKTPU3ALUS
TEJ, SKBAMOTEHIIMAIEHOCTh MOBEPXHOCTH 3aPS>KEHHOTO TPOBOAHUKA,

OPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OAHON (PU3NYECKON BETMUMHBI OT JPYTroi
C HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHN, TPH 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(pUKCUPOBATH PE3YJBTATHl MOJYYECHHOW 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH B
BUJE TpaQuKoB C Yy4€TOM AaOCONFOTHBIX TMOTPEMIHOCTEN W3MEPEHUM, IeNaTh
BBIBO/JIbI 1O PE3YJIbTaTaM UCCIICIOBAHHS,

OPOBOJANTH KOCBEHHBIC M3MEPEHMs (PU3MUECCKUX BEJIMYMH, MPU 3TOM BBIOMPATH
ONTUMAIBHBIA METOJl M3MEPEHUS, OLEHWUBATH aOCOJIOTHBIE M OTHOCHUTEIBHBIE
NOTPEIIHOCTH NPSIMBIX B KOCBEHHBIX U3MEPECHHIA,

OPOBOAWTH ONBITHI MO MPOBEPKE TMPEAIOKEHHOM THIOTE3bl  IUIAHUPOBATH
SKCIEPUMEHT, COOMpPaTh JKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3WPOBATH
NOJTyYEHHBIC PE3YIBTATHI U ACTIATh BBIBOJ O CTATyCE MPEUIOKEHHON TMIIOTESHI,
coOronaTh mpaBuia O€30MaCHOr0 TPyJda NPU MPOBEACHUW WCCIICAOBAHUNA B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-MCCIIEIOBATENbCKON 1
OPOEKTHOM ACATENBHOCTA C MCIOJIB30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB U
1a00paTopHOTO 00OPYIOBAHUS,

pellaTh PacUETHBIE 3aJa4d C SIBHO 3a/JlaHHONW M HESBHO 3aJaHHON (PU3MYECKOi
MOJICTIBIO. HAa OCHOBAHWM aHAJIM3A YCJIOBUS OOOCHOBBIBATH BHIOOP (PM3HUECKOM
MOJICTIM, OTBEYAKOWIEH TpeOOBAHUIM 330a4d, NPUMEHATH (HPOPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH W TMOCTyJarbl (PU3MYECKUX TEOPHA MNPU  HKCHOJIB30BAHUA
MAaTEMaTHYECKAX METOJIOB PEUICHUS 3aja4, MPOBOAUTH PacuyéThl HA OCHOBAHWHU
UMEIOIMXCS JTAHHBIX, AHAJIM3UPOBATH PE3YIbTaTbl W KOPPEKTUPOBATH METOMIBI
PELIEHUS C YUETOM TOJTYUYEHHBIX PE3YJIBTATOB,;

pelIaTh KaYeCTBEHHBIE 33Ja4M, TPEOYIOLIME NPUMEHEHHsS 3HAHWUH W3 Pa3HbIX
pa3AcioB Kypca (M3WMKH, a TAKXKE MHTErPAlMU 3HAHWH W3 APYTrUX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA. BBICTPAUBATh JIOTHUECKYHO LEMOUYKY PACCYKICHUI
C ONOPOi HAa U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS,
UCIOJIb30BaTh TEOPETUYECCKUE 3HAHWSA ISl OOBSICHECHUS OCHOBHBIX MPHHLMIIOB
padoTBl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONCTB H TEXHOIOTHUYECKUX
IPOLECCOB;



OPUBOIUTE MPUMEPHI BKJIAJA POCCUHCKAX M 3apPYOCIKHBIX YUYEHBIX-(DU3UKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOLIETO MUpPa, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

AQHAJIM3UPOBATh W OLECHHMBATh TNOCIEACTBAS OBITOBOH W MPOW3BOJCTBEHHOM
JEATEIILHOCTA YEJIOBEKA, CBSA3aHHOM C (PM3MYECKMMH MPOLIECCAMHU, C MO3ULMH
3KOJIOTHYECKON 0€30MacHOCTH, PECTaBICHAN 0 pPalMOHAIIBHOM
OPUPOIONOIB30BAHIM, A TAKXKE PA3yMHOM MCIOJIb30BAHWUM JOCTUKCHHI HAyKU U
TEXHOJIOTHHA JUTs TaNbHEHILETO PA3BUTHS YEIOBEUECKOT0 O0IIECTRA;

OPUMEHATHh Pa3Nu4Hble CrnocoObl  PpadoTel ¢  uHpopManueil  (PU3HUECKOTO
COJIEP’)KAaHUSI C WCIOJBb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTHH,
OpA 3TOM MCMOJIb30BaTh COBPEMEHHBIE WH()POPMALMOHHBIE TEXHOJOTWUU IS
NOKUCKA, TMEpepadOTKM W MPEABIBICHUS YYEOHOW W HAYYHO-MOMYJISPHON
uH(pOpMalMi, CTPYKTYPUPOBAHUS W HMHTEPNPETALMK MHPOPMALMH, MOJTYYCHHON
U3 PA3IMYHbIX HWCTOYHUKOB, KPUTHYECKA aHAIM3UPOBATH  MOJYYAEMYIO
WH(OPMALMIO U OLICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHAJIN3a UCTOYHHMKA MH(POPMALIHH,

OPOSBIIATE OPraHW3ALMOHHBIE M TO3HABATEIBHBIE YMEHHUS CaMOCTOSITEIbHOTO
npUOOPETEHUS] HOBBIX 3HAHMIA B MPOLIECCE BBIMOJHEHUS MPOCKTHBIX M y4eOHO-
UCCIIEIOBATENBCKHAX PadoT;

padoTarh B rPynme ¢ UCMOJHEHUEM PA3IMYHbBIX COLUAIBHBIX POJICH, TNIAHUPOBATH
padoTy Trpynmel, paMOHATBHO PACHPEACHATh AEATEIIBHOCTh B HECTAHAAPTHBIX
CUTyalMsX, aJCKBATHO OLICHMBATHh BKJIAJ KaKIOT0 M3 YYACTHUKOB TPYMIBI B
PELIEHUE pacCMaTPUBAECMOM MPOOIIEMBI,

OPOSBIIATE MOTHUBAUMIO K Oyayuied mpodecCHOHAIBHON IEATEIBHOCTH 10
CHENUATBHOCTIM (PU3NKO-TEXHUYECKOTO MPODUJISL.

K xonmy oOyuenus B 11 Kaacce TpeAMETHbIE PE3YJbTATHl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD y 00YYArOIIMXCS YMEHUM:
MOHUMATh POJib (PU3MKKA B SKOHOMUYECKOH, TEXHOJOTHUYECKOW, COIMAIBLHOU M
ATUYECKOH chepax ACITETbHOCTH YETOBEKA, POJIb U MECTO (PU3HKHU B COBPEMEHHOM
HAY4YHOW KapTUHE MHUpPA, POJb ACTPOHOMHHM B MPAKTAYECKON AEATEITBHOCTH
YEJIOBEKA W JAIBHEHINEM  HAYYHO-TEXHHYECKOM  Pa3BUTHH,  3HAUYCHUE
OMUCATEIIHON, CUCTEMATU3UPYIOMICH, OOBACHUTENBHOW W MPOTHOCTUYECCKOM
GYyHKIMHA (U3MYECKOW TEOPUU — DJICKTPOJAMHAMMKHU, CICHHAILHONH TEOPHUH
OTHOCUTEJILHOCTH, KBAHTOBOW  (DM3HMKK, poJib  (PU3NYECKOH TEOpUM B
(OpMHUPOBAHUY MPEACTABICHUI 0 (PU3NUECKON KapTUHE MUPA, MECTO (PU3NYECKOMA
KapTUHBI MUpa B OOHIEM PsSjJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTaBJIEHAIN O TPUPOJIE;

pa3AyaTh YCIOBUS MPUMEHUMOCTH MOAENEH (PU3MUECKHX TEA W MPOLECCOB
(SIBJICHUH). OJHOPOAHOE JJICKTPHYECKOE M OJHOPOJAHOE MArHUTHOE TOJA,



FAPMOHHMYECKUE KOJEOAHUSI, MATEMATUYCCKUIT MAsTHUK, WACAIbHBINA Py KUHHBIA
MasITHUK, TAPMOHHUYECKUE BOJIHBI, WACATBHBIA KONEOATCIbHBIA KOHTYP, TOHKas
JIMH3a, MOJCIICH aTOMa, aTOMHOTO si/Ipa U KBAaHTOBOI MOJEIIN CBETA,

pa3nuyarh yCJIOBUS (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (DPU3NYECKUX 3aKOHOB,
NOHMMATh BCEOOHIMIA XapakTep (PyHIAMEHTAIBHBIX 3aKOHOB W OIPAHUYEHHOCTH
UCIOJIb30BaHUS YACTHBIX 3aKOHOB,;

AQHAJTM3UPOBATH U OOBACHATH HICKTPOMArHUTHBIEC MTPOLECCHI U SBJIEHUS, HCTIONB3Y S
OCHOBHBIC TMOJIOXKEHUS W 3aKOHBI JJICKTPOJAWHAMUKHA M CHECLHMAJIBHOW TEOPHH
OTHOCHTEIIbHOCTH (3aKOH COXPAHECHHs JIEKTPUYECKOro 3apsaa, cuiia Ammepa,
cuia JIopeHna, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKLMK, paBuiio Jlenna, cessp 3/1C
CAaMOMHIYKIIMH B 3JIEMEHTE AJICKTPUUYECCKON LIEMH CO CKOPOCTHEO M3MEHEHHUSI CHIIbI
TOKA, MOCTYJaThl CHEMAIBHON TEOPUM OTHOCUTENLHOCTA DHHINTEHHA),
AQHAJIM3APOBATh W OOBICHATH KBAHTOBBIC MPOLECCHl W SBJICHHS, HCIONB3Ys
NOJIO)KEHUSI KBAHTOBOW (u3uku (ypaBHeHue OWHmITEHHAa ans (otodddekra,
NEPBBIA U BTOPOM MOCTyJaThl bopa, MPUHIMIT COOTHOIIECHUSI HEOTIPEACTEHHOCTEH
['eiizenOepra, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAaCCOBOIO YMCENl M HEPIHH B
SJIEPHBIX PEAKLUSAX, 3aKOH PAJIMOAKTUBHOIO pacnaia);

OMUCHIBaTh  (PU3UYECKHE TMPOLUECCHl W SBJICHUS, WCHOJIB3YsS BEITUYHMHBL
HANPSHKEHHOCTD JIEKTPUYECKOTO MO, TOTEHUUAT JJIEKTPOCTATUYECKOTO TOJI,
PA3HOCTh MOTEHIMAJIOB, HICKTPOABHXKYINAS CHJIA, UHAYKIHS MArHATHOTO TOJIS,
MArHMTHBIM TMOTOK, cuina AMMepa, WHAYKTHBHOCTb, J3JEKTPOJABMKYLIAs CHJIA
CAMOMHIYKIIMHM, DJHEPrusi MAarHUTHOIO MO  NPOBOJHWUKA C  TOKOM,
PENATUBUCTCKUN MMITYJIBC, MOJTHAS SHEPTHS], SHEPTHs MOKOSI CBOOOAHON YaCTHIIBI,
SHEPrusl U UMITYJIbC (POTOHA, MACCOBOE YKCIIO U 3apsil Apa, SHEPTHs CBS3U P,
OOBSCHATH OCOOCHHOCTH MPOTCKAaHUS (PU3MYECKHUX SIBIICHWI: 3JIEKTPOMArHUTHAs
WHAYKLIWS, CaMOMHIYKIMs, PE30HAHC, WHTEP(EpPEHIMs BOJH, au(paKnus,
JUCTIEPCHUS, TIOJHOE BHYTPEHHEE OTPAKECHHUE, (POTOINEKTPHUCCKANA HPPEKT
(potoadpdext), anpda- u Oera-pacmagpl  SAEP, TaMMa-U3IydEHUE SAEP,
(pU3NYECKUE MPUHIMIBI CHEKTPATLHOTO aHAIM3a U paboTHI Ja3epa,

ONPEACTATh HANPABICHUE WHAYKIIMA MAarHUTHOTO MOJisi MPOBOJHUKA C TOKOM,
CuIBl AMIiepa v cuiibl JIOpeHua,

CTPOUTh H300pPAKEHUE, CO3JABAEMOE IJIOCKUM 3€PKajOM, TOHKOW JIMH30M, W
PACCUMTBIBATH €TI0 XAPAKTEPUCTUKH,

OPUMEHATH OCHOBOIOJIArarIue ACTPOHOMHYECKHAE TOHATHS, TCOPUM W 3aKOHBI
JUTS aHAJIM3a U OOBSICHEHUS (PU3MYECKUX MPOLECCOB, MPOUCXOIAIINX B 3BE3AX, B
3BE3OHBIX CHCTEMAX, B MEXKTATaKTUYECKOW Cpene, OBMXKEHHS HEOECHBIX TEI,
SBOJIFOLMY 3BE3]T U BCEIICHHOM,

OPOBOANTH  MCCICAOBAHME  3aBHCUMOCTEH  (PM3MYECKMX  BEJIIMYMH €
UCIOJb30BAHUEM TMPSAMBIX HM3MEPECHUN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,



(UKCUPOBATh PE3YJbTAThl MOJYYEHHOW 3aBUCHUMOCTH (DPM3WYECKUX BEJIIMYMH B
BUJE TpaQuKoB C Yy4€TOM AaOCONFOTHBIX TMOTPEMIHOCTEN W3MEPEHUM, IeNaTh
BBIBO/JIbI 1O PE3YJIbTaTaM UCCIICIOBAHHS,

NPOBOJANTH KOCBEHHBIC M3MEPEHMs (PU3NYECCKMX BEIMYMH, MPU 3TOM BBIOMPATH
ONTUMAIBHBIA METOJI WM3MEPEHMS, OLECHWUBATH AOCOJIOTHBIE W OTHOCHUTEJIBHBIE
NOTPEIIHOCTH NPSIMBIX B KOCBEHHBIX U3MEPECHHIA,

OPOBOAWTH ONBITHI MO MPOBEPKE TMPEAIOKEHHOM THIOTE3bl  IUIAHUPOBATH
BKCIIEPUMEHT, COOMpPAaTh JKCHEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJTyYEHHBIC PE3YIBTATHI U ACTATh BBIBOJ O CTATYCE MPEAJIOKEHHOM TMIOTE3HI,
OIUCHIBATh METOABI MOJYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHWIA;

coOronaTh mpaBuia O€30MaCHOr0 TPyJda NPU MPOBEACHUW WCCIICAOBAHUNA B
paMKax y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M y4eOHO-MCCIIEA0BATENbCKON 1
OPOEKTHOM ACATENBHOCTA C MCIOJIB30BAHUEM W3MEPHUTENBHBIX YCTPOMCTB U
1a00paTopHOTO 00OPYIOBAHUS,

pellaTh PACUETHBIE 33Ja4d C SIBHO 3aJIaHHON M HESIBHO 3aJaHHOU (Pu3mueckoit
MOJICTIBIO. Ha OCHOBAHWM aHAM3a YCIOBUS BBIOMPATH (DPU3NUYECKUE MOJEIIH,
oTBeHaromMe  TpeOOBaHWSAM  3aJaud, NOPUMEHATH  (OPMYJIbI,  3aKOHBI,
3aKOHOMEPHOCTH W TMOCTyJarbl (PU3MYECKUX TEOPHA MNPU  HKCHOJIB30BAHUA
MAaTEMaTHYECKAX METOJIOB PEUICHUS 3aja4, MPOBOAUTH PacuyéThl HA OCHOBAHWHU
UMEIOIMXCS JTAHHBIX, AHAJIM3UPOBATH PE3YIbTaTbl W KOPPEKTUPOBATH METOMIBI
PELIEHUS C YYETOM TOJTYUYEHHBIX PE3YJIBTATOB,;

pelIaTh KaYeCTBEHHBIE 33Ja4M, TPEOYIOLIME NPUMEHEHHsS 3HAHWUH W3 Pa3HbIX
pa3acioB Kypca (M3WMKH, a TaKKe MHTErPAlMU 3HAHWN M3 JAPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA. BBICTPAUBATh JIOTHUECKYHO LEMOUYKY PACCYKICHUI
C ONOPOi HA U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBIICHHUS,
UCIOJIb30BaTh TEOPETUYECCKUE 3HAHWSA ISl OOBSICHECHUS OCHOBHBIX MPHHLMIIOB
paboTBl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOIOTMYECKUX
IPOLECCOB;

OPUBOIUTE MPUMEPHI BKJIAJA POCCUHCKAX M 3apPYOCIKHBIX YUYEHBIX-(DU3HKOB B
Pa3BUTHE HAYKH, B OOBICHEHUE MPOLECCOB OKPYXKAIOLIETO MUpPa, B PA3BUTHE
TEXHUKHN M TEXHOJIOTHIA,

AQHAJIM3APOBATh M OLICHUBATh TOCJIEACTBUAS OBITOBOH W IMPOM3BOJICTBEHHOM
JEATEIILHOCTA YEJIOBEKA, CBSA3aHHOM C (PM3MYECKMMH MPOLIECCAMHU, C MO3ULMH
3KOJIOTHYECKON 0€30MacHOCTH, PECTaBICHAN 0 PALMOHAIBHOM
OPUPOIONOIB30BAHIM, A TAKXKE PA3yMHOM MCIOJIb30BAHWUM JOCTUKCHHI HAyKU U
TEXHOJIOTHHA JUIs TaNbHEHILETO PA3BUTHS YEIIOBEUECKOTO O0IIECTBA;

OPUMEHATHh Pa3Nu4Hble CrnocoObl  PpadoTel ¢  uHpopManueil  (PU3HUECKOTO
COJIEP’KAHUSI C WCIOJBb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJOTHH,
OpA 3TOM MCMOJIb30BaTh COBPEMEHHBIE WH()POPMALMOHHBIE TEXHOJOTWUU IS



NOKUCKA, TMEpPepadOTKM M MPEABIBICHUS YyYeOHOW W HAYYHO-MOMYJISPHON
uH(pOpMalMi, CTPYKTYPUPOBAHUS W HMHTEPNPETALMK MHPOPMALMH, MOJTYYCHHON
U3 PA3IMYHBIX HWCTOYHUKOB, KPUTHUYECKH AHAJIW3UPOBATh  MMOJYyYaEMYHO
WH(OPMALMIO U OLICHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE UMEIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHAJIN3a UCTOYHHMKA MH(POPMALIHH,

OPOSBIIATE OPraHW3ALMOHHBIE M TO3HABATEIBHBIE YMEHHUS CaMOCTOSITEIbHOTO
npUOOPETEHUS] HOBBIX 3HAHMIA B MPOLIECCE BBIMOJIHCHUS MPOCKTHBIX W y4eOHO-
UCCIIEIOBATENBCKHAX PadoT;

padoTarh B rpynme ¢ UCMOJIHEHUEM PA3IMYHbIX COLUAIBHBIX POJICH, MJIAHUPOBAThH
padoTy Trpynmel, paMOHATBHO PACHPEACHATh AEATEIIBHOCTh B HECTAHAAPTHBIX
CUTyalMsiX, aJACKBATHO OLICHWBATHh BKJIAJ KAKIOTO M3 YYACTHUKOB TPYNIbl B
PELIEHUE pacCMaTPUBAECMOM MPOOIIEMBI,

OPOSBIIATE MOTHUBAUMIO K Oyayuied mpodecCHOHAIBHON IEATEIBHOCTH 10
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUJISL.



TEMATHUYECKOE INNTAHUPOBAHUE

10 KITACC
KosnuecTBo yacos DJeKTPOHHbBIE
Jrj;-)n HaumeHoBaHue pa3aesioB M TeM NPOrpamMMbl Beero Kounrpoabubie, IlpakTnueckue glé?)?:f OOBBa]:”I‘I:.?IbeI e
padoTbI padoTbI pecypesi
Pasgen 1. HAYUHBII METO/I TIO3HAHUS ITIPUPO/IbI
1.1 HayunbIi1 MeTOn NO3HAHUS IPUPOJIBI
Hroro no pazneny
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
22 JnHamuka 10
23 CraTrika TBEPIOro Tea 5 1
24 3aKOHBI COXPaHEHHSI B MEXaHHUKE 10 1
Hroro no pasaeny 35

Pazgen 3. MOJIEKYJIAPHAA ®U3NKA U TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOpUU 15 1
32 Tepmoannamuka. TennoBbie MalIMHbI 20 1
33 Arperatsble cocTosiHUS BelecTBa. Pa3oBbie 14 1
Nepexoibl

Hroro no pasaeny 49

Pazgen 4. JJEKTPOANHAMUKA
4.1 DJNEKTPUUECKOE TI0JIE 24 1
42 IToCTOSHHBIN 3JIEKTPUUECKUI TOK 24 1
43 Toku B pa3IM4HBIX Cpenax 6

Hroro no pasaeny 54

Pasgen 5. PU3HUECKHHI IPAKTHKYM




5.1 Du3NYECKUN NPAKTHKYM 16 16
Hroro no pasaeny 16
PesepBHOE Bpemsi 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KosnuecTBo uacos DJeKTPOHHbBIE
Ne n/m I:;:g;?:f;::me pasaeon i Tem Beero Konrpoabnbie, IIpakTuueckue glé?)?:f OOBBabTI:_?IbeIe
padoTbI padoTbI pecypeet
Pazpen 1. JJIEKTPOAMHAMHUKA
1.1 MaruuTtHoe moe 14
1.2 DJNEeKTPOMArHUTHAsI UHIYKLUS 13 1
Hroro no pasaeny 27
Paznen 2. KOJIEBAHUWSA U BOJIHBI
2.1 Mexanuueckue KonedbaHus 10
22 DJIeKTpOMarHUTHBIE KOIeOaHMsI 15
23 MexaHU4YeCKHe U 3JIEKTPOMArHUTHBIE BOJIHBI 10 1
2.4 Orntuka 25 1
Hroro no pasaeny 60
Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPHN OTHOCHTEJHOCTH
3.1 OcuoBbl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopmyckyJisipHO-BOJHOBOM yaiu3M 15
42 duzuka aToMa 5
43 @du3KKa aTOMHOTO SiIpa U 3JIEMEHTapHBIX 5
YACTHI]
Hroro no pasaeny 25

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKN

5.1

DneMeHTBI aCTPOHOMUH U aCTPOPHUIUKU

12

Hroro no pazneny

12




Pasgen 6. PU3HMUECKNHN NPAKTHKYM

6.1 DOU3NYECKUT IPAKTUKYM 16 16
Hroro no pasaeny 16
Paznea 7. OBOBIIAIOIIEE HIOBTOPEHUE
CucremaTuszanust 1 0000IEeHUE TPEIMETHOTO
71 COEP>KAHMS U OTbITA ESITebHOCTH, 15
' NpUOOPETEHHOTO MPU U3YUEHHH Kypca
¢usuku 10 — 11 kyaccos
Hroro no pasaeny 15
PesepBHOE Bpemsi 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







HOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KosauuecTBo yacos
Ne Hara DneKTpoHHbIe IU(pPOBbIE
y Tema ypoka Kontpoabnbie| IlpakTHyeckue
n/n Bcero HU3ydeHusi oOpa3oBaTejbHbIE pecypchl
padoTbI padoTbI

@dusnka — pyHIaMeHTaIbHAs HAyKa O
npupone

https://m.edsoo.ru/4GD121.71X

Hayuseblii METOI MO3HAHUS U METOJbI
UCCeNOBaHUs (PU3NYECKHUX SIBJICHUI

https://m.edsoo.ru/47JULOILY

DKCIEPUMEHT U TEOPHUS B MPOLIECCE
no3HaHus npupoasl. Habmronenune u
SKCIIEPUMEHT B (hU3UKE

https://m.edsoo.ru/RV2VFFZL6

Criocobb1 m3MepeHnst PU3NIECKUX
BCJIMYHH

https://m.edsoo.ru/BKMS7EY O35

AOCOIIOTHAS U OTHOCUTEILHAS
MOTPEITHOCTH U3MEPEHHH (PU3NIECKIX
BCIINYHNH

https://m.edsoo.ru/K3LQI3CFT

Monenuposanue B pusuke. Ponb u
MecTo pu3ukH B HOPMUPOBAHUU
COBPEMEHHOUN Hay4YHOU KapTUHBI MHPA,
B [TPAKTUUYECKOH eATeIbHOCTH JIIo e

https://m.edsoo.ru/85PJ5YR4H

Mexanudeckoe apmkenue. Cucrema
orcuera. OTHOCUTEILHOCTD
MEXAHNYCCKOIO OIBUKCHUS. HpﬂMafI n
oOpaTHas 3314l MEXaHUKU

https://m.edsoo.1u/QUQYCWDZP

Panuyc-BekTop MaTepuanbHON TOUKH,
€ro NMpOeKL U Ha OCU KOOPJAUHAT.
Tpaexropus. Ilepemerenue. CkopocTs.
Hx npoekuuu Ha OCU KOOPAUHAT

https://m.edsoo.ru/PEU6JZ20QE

PasHOMEpHOE NPSAMONMHEITHOE
nswkeHue. I paduueckoe onucanne

https://m.edsoo.ru/ZNKXPSMEF




PaBHOMEPHOTO NPSMOJUHEHHOIO
JBHKEHUS

10

CnosxeHue nepeMereHnii i CKOPOCTeH.
Pemenne 3anau

11

HepasHOMepHOE NBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.
IIpssmonuHeniHOe NBUXKEHHE C
MOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanue
HpﬂMOJ’IHHGﬁHOFO ABHUXKCHUA C
MOCTOAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/N321FH2L.1

13

CBobonHoe mafeHue. Y CKOpeHHe
CcBOOOHOTO MafeHusl. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpauku

https://m.edsoo.rv/UYVYXCS8JD

14

JIBmokeHue Tena, OpOIEeHHOTO MOA
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6BSTSPKM

15

Kpusonuneiinoe asuxenue. JIpruxenune
MO OKPY’KHOCTH. YTJIOBAsi U JIUHEHHAs
ckopocts. Ilepuon u vacrora.
LlenTpOoCTpEMUTENBHOE U MTOJHOE
YCKOpPEHHE

https://m.edsoo.ru/SGZQOF5H2

16

KonTponbHast pabora o Teme
"Kunemarnka"

https://m.edsoo.ru/DP 1 XROHJI

I'7

Ilepsslii 3ax0oH HeroTOHA.
HuepunanbHble CUCTEMBI OTCUETA.
IIpuaumn otHOCUTENBHOCTH | anunes.
HeunepunaibHble CHCTEMBI OTCUETA

https://m.edsoo.ru/SFO42H11.2

18

Cuna. PaBHO#EHCTBYIOLIAS CUJIA.
Bropoii 3akon HetoTona. Macca

https://m.edsoo.ru/2QC075VDL

19

Bzaumopeiicteue Ten. Tpertuit 3aKoH
HeroToHa

https://m.edsoo.ru/NAD4VZADH




20

IIpuaumn cynepnosuuuu cui. Pemenne
3a7a4 Ha IPUMEHEHUE 3aKOHOB
HeroToHa

https://m.edsoo.ru/MOQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUS.
DKBUBAJIEHTHOCTh MPABUTALIMOHHON U
WHEPTHOM MacChl

https://m.edsoo.ru/AE40LUZYB

22

Cuna Ts>xecTu U yCKOpeHUe
CcBOOOHOTO MaICHHSI

https://m.edsoo.ru/36LBC4Z0J

23

JIBr>KeHHe HeOECHBIX TeI U MX
HCKYCCTBCHHbBIX CITYTHUKOB. HepBas[
KOCMHUYECKasi CKOPOCTh. 3aKOHbI
Kennepa

https://m.edsoo.ru/F756CAPFB

24

Cuna ynpyroctu. 3akoH I'yka. Bec Tena

https://m.edsoo.ru/RV3ISSWO08 1

25

Cuna tpenus. Ilpupoaa u Buae! cui
TpeHus. J|BUKEHUE B )KUAKOCTHU U ras3e
C Y4€TOM CHJIBI CONMPOTUBJIEHUS] CPEABI

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. I'ugpocraTuyueckoe
nasnenue. Cuna Apxumena

https://m.edsoo.rt/SWDUEVCO2

2

ABCONIOTHO TBEPIOE TEJIO.
[NoctynarenbHOe U BpallaTebHOE
ABMXKCHUE TBEPAOI'O TCa

https://m.edsoco.ru/UVIUYVE7Y

28

MoMEeHT CHJIBI OTHOCUTENIBHO OCHU
BpaweHus. [1nedo cunbl

https://m.edsoo.rw/AY2DMXMKR|

29

CnosxeHue cull, IPUJIOKEHHBIX K
TBepaoMy Teny. LIeHTp TsokecTH Tena.
YcoBHs paBHOBECHSI TBEPIOTO TENA.
Bunbl pasHOBECHS

https://m.edsoo.ru/VFOEBA878

30

Pemenue 3amau

https://m.edsoo.ru/Q3QEPZXMR

31

KonTponbHast pabora o Teme
" Iunamuka. CtaTuka TBepaoro rena"

https://m.edsoo.ru/4IHS90LZD

32

Hmnynsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MaTepPHAJIBbHBIX TOYEK. LleHTp

https://m.edsoo.ru/3PBMZ3HII




MacCC CUCTEMbI MAaTCPHUATIbHBIX TOYCK.
TeopeMa O ABUKCHHUU LEHTPA MACC

33

HUmnynbc cuiibl 1 U3MEHEHHE UMITYJIbCA
Tesa. 3aKOH COXPaHEHHST UMITYJIbCA.
PeakTuBHOE NBUMIKEHHE

https://m.edsoo.ru/INJW8O116

34

MoOMeHT uMIybCca MaTepHUATBLHON
Touku. lIpencrasnenue o coxpaHeHuu
MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX
MOJIAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3amau

https://m.edsoo.ru/224025Z6 M

36

PabGota cunbl Ha MaJIOM U HA KOHEYHOM
nepemernennn. I papudeckoe
MpeaCTaBIeHnEe PaOOThI CHIIBL.
MOIIHOCTh CHIIBI

https://m.edsoo.ru/B7N1YBPIN

37

Kunernueckas sneprusi. Teopema o0
U3MEHEHUN KHHETUYEeCKOH SHEPTHH
MaTepHaIbHON TOUKHU

https://m.edsoo.ru/NSQCCIEIM

38

HOTGHLII/IaJ'IbeIe 1 HEIIOTCHIUAJIBHBIC
CHJIBI. HOTGHL{I/IaHbHaﬂ SHEPrus.
Bropas kocMuueckasi CKOpOCThb

https://m.edsoo.rt/BHTO9W4CQ

39

Tperbs kocMuueckas ckopocTb. CBsi3b
paboThI HENMOTEHIMATBHBIX CHJI C
U3MEHEHUEM MEXaHUYEeCKON SHeprun
CUCTEMBI TeJl. 3aKOH COXPaHEHMUs
MEXaHUYECKON SHEPruu

https://m.edsoo.ru/66P2WGW S4

40

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.
YpaBHenue bepnynu a1 uaeanbHOM
KUOKOCTU

https://m.edso0.ru/OIC610G5F

41

KoHntponpHas pabota 1o Teme "3akoHbI
COXPaHEHHUsl B MeXaHHKe"

https://m.edsoo.ru/SO90PC322

42

Pa3BuTue npencrasieHuil 0 Npuponae
TertoTel. OcHoBHBIE nTOIOkeHUsT MKT.

https://m.eds00.ru/0ZTXY71SW




Juddysus. BpoyHOBCKOE NBHIKEHHE

CtpoeHue ra3000pa3HbIX, JKUIKUX U

43 TBEPABIX TeJ. XapakTep ABUKEHUs U https://m.edsoo.rw/UX8FMV2CU
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA
Macca u pa3Mepbl MOJIEKYJT (ATOMOB).

44 Konunuecto Bewecrsa. [locTosnHas https://m.edsoo.ru/SFCL7ZUUO
ABoraapo

45 Temneparypa. Tennosoe pasrosecue. https://m.edsoo.ru/SDOFUFGIL
Ixana Ieabcus

46 Pemenue 3agau https://m.edsoo.r/EGRVS58DIF

47 Hneanpnbiii ra3. ['a30Bbie 3aKOHBI https://m.edsoo.rui/01MOXOV4B

48 Ypasuenue Menneneesa-Kaaneipona. https://m.edsoo.ru/7TRAZ800M4
Pemenne 3anau

49 I BNE TINCEEE i, TN PR . Bakne https://m.edsoo.ru/27RGL3V1G
HanbToHa

5y | IIOUPOUECEEL B MIEAILHON Fa38 C https://m.eds00.r/UQISUVODW
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
I'paduueckoe mpencraBneHne

51 H30IPOLIECCOB. U30TEPMA, U30X0Pa, https://m.edsoo.rw/WI1HC88PJ4
uzobapa

52 OcHoBHoe ypaBaerne MKT https://m.edsoo.ru/E65TLSWXG

53 Pemenue 3agau https://m.edsoo.ru/8U427HIY]
CBs13b a0CONMIOTHON TeMIepaTypbl
TEPMOAMHAMUYECKON CUCTEMBI CO

54 CpenHel KHHEeTUYEeCKOH SHepruen https://m.edsoo.ru/N6ETZ0LDZ
MOCTYMATEIbHOTO TEMJIOBOTO IBHYKCHHUSI
€€ 4acTuil

55 O6O6meﬁme " CHCTeMaT,FBaHHﬂ SHAHIH https://m.edsoo. W/ EDMSZTZCY
o teme "OcHoBbl MKT

56 KonTponpHast pabora no Teme "OCHOBBI htps://m.edsoo.r/LTSZA1JOT

MKT"




57

TepmoannaMuueckas cucreMa. 3ajaHue
BHEINHUX ycaoBul Ay T/ cuctemsl
Bremnue u BHyTpeHHUE apaMeTPBI.
ITapametpsrl T/I cucteMsl kak cpenHue
3HAQYEHUS BEJIMYMH, ONMUCHIBAKOIINX €&
HA MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/4L6361L.XVZ

58

Hynesoe Hauano TepMOAUHAMUKH.
CamomnponsBonpHas penaxcarus /]
CUCTEMBI K TEIJIOBOMY PABHOBECHUI)

https://m.edsoco.rt/LYMWVLJRP

59

Mogenp uneansHOro rasa B
TEPMOJUHAMUKE. Y CJIOBUSA
MIPUMEHUMOCTH 3TON MOJENIU

https://m.edso0o.ru/FOQVOQKQS

60

Ypasuenue Menneneesa-Knanelipona u
BBIPAKEHHE 17151 BHYTPEHHEHN SOHEpruu

https://m.edsoo.rv/TZIUGWSMZ

61

BripaxeHue ayist BHyTpEHHEH SHEPTUH
OJIHOATOMHOT'O HJI€AJIbHOTO Ia3a.
KBasucraruueckue u HeCTaTU4ECKUE
IIPOLIECCHI

https://m.edsoo.ru/L1XUZISC7

62

DneMeHTapHas pabora B
TepMonuHaMuKe. Berancnenue padboTsl
no rpaduky mpouecca Ha pV-
auarpaMme

https://m.edsoo.ru/YHE1589A 1

63

Temnonepenaya kak Cnocod U3MEHEHUsI
BHyTpeHHel sHeprun T/l cucremer 6e3
COBEpILIEHHs PadOTHI

https://m.edsoo.ru/BDNSGEKP7

64

KonBek1ys, TeNnaonpoBOAHOCTD,
U3JIy4eHue

https://m.edsoo.ru/QM4TIETSS

65

Kommuectso Teruiorsl. TennoéMKOCTh
Tena. Y neapHas U MOJIsipHast
TEIUIOEMKOCTH BellleCTBa. Y AeJIbHast
TEIJIOTa CrOPaHUsl TOILIMBA

https://m.edsoo.ru/RQASBF9035

66

Pacuér konmuecTBa TEIIOTHI IPH
TEIUIOnepeaaye

https://m.edsoo.ru/B4NQ2B026




67

[Tonsite 06 anuabaTHOM mporiecce.
IlepBblii 3aK0H TEPMOAUHAMUKHI

https://m.edsoo.1u/SQOXBMXFYN

68

KonudecTBo Temiorsl v paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUN
TJI cucrteMsl

https://m.edsoo.ru/59W3F1X49

69

BTopoii 3ak0H TEpMOIUHAMUKHU IJIS1
PaBHOBECHBIX M HEPABHOBCCHBIX
npoueccoB. HeoOparumocTs
NPUPOIHBIX MPOLECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

IIpuHuune! AEACTBUS TEIIOBBIX
mauuH. KIT/

https://m.edsoo.ru/Z25PJPKKU

71

Makcumanbroe 3Hadenue KIT. Tukn
Kapno

https://m.edsoo.ru/QATFSEOKO

T2

Pemenue 3agau

https://m.edso0.ru/0QIVD6XJT

73

DKOJIOTHYECKHE aCTIEKThI
HUCIIOJIB30BAHUSA TCITIJIOBBIX I[BI/IFaTeJIefI.
TernnoBoe 3arpsA3HEHUE OKPY KAOLIEH
cpenbl

https://m.edsoo.ry/ZIFEWQ2SV

74

Pemenue 3amau

https://m.edsoo.ru/UYVVITE78

75

O0o0011IeHe U cUCTEMATH3ALINSA 3HAHUI
no teme "Tepmoaunamuka. TernoBbie
MaIlIuHe!"

https://m.edsoo.ru/AGUQLWI1EB

76

KonTponpHast pabora o Teme
"Tepmonunamuka. TennoBble MAITUHBL"

https://m.edsoo.ru/X4AG7PJV]

77

[Tapoobpa3zoBaHue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y nenbHas
TEIIOTa Mapoo0pa3OBaHHUS

https://m.edsoo.ru/W4505S1GQ

78

HaCbIH_IeHHbIe " HCHACBIIICHHBIC MAaPbI.
KauecTBeHHAas1 3aBUCUMOCTD INIOTHOCTU
" JaBJICHUA HACBIIICHHOrO 1mapa oT
TEMIEPATYPhL, UX HE3aBUCUMOCTb OT
00BbEéMa HACBIIEHHOTO mapa.

https://m.edsoo.ru/SIOXNZKD1




3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUsI OT
JABJICHUS B JKUIKOCTHU

79

Brnaxxnocts Bo3nyxa. AOCOMOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh

https://m.edsoo.rt/QRONGWOZS8

80

Pemenue 3agau

https://m.edsoo.ru/PKAPBXZGT

81

Teépnoe Teno. Kpucrammueckue u
amopdHbIe Teja. AHU3OTPOIHS CBOWCTB
KPUCTAJIJIOB

https://m.edsoo.ru/YCMZ29JGZ

82

[InaBneHue U KPUCTATUTH3ALIUA.
VYV nenpHas TEMIOTA IIJIABJICHUS.
Cybmumarnms

https://m.edsoo.rt/WYHIC81KN

83

Hedopmarun TBEPIOTO TENA.
Pactsoxenue n cxxatue. Cnpur. Moayiib
HOura. [Ipenen ynpyrux nedopmannii

https://m.edsoo.ru/96IUIDFRU

84

TennoBoe paciiupeHue >KUIKOCTEN U
TBépI[bIX TEJI. AHFapMOHI/ISM TEIJIOBBIX
KoJIeOaHUH YaCTHII BEIECTBA

https://m.edsoo.ru/1RI740Q0N

85

IIpeobpasoBanue sHEpruu B (Ha30BBIX
nepexonax

https://m.edsoo.ru/UUJQYTXYF

86

YpaBHeHHe TemoBoro dajganca

https://m.edsoo.ru/5CV1IKKTMW

87

Pemenue 3agau

https://m.edsoo.ru/2L7HENBQ2

88

IToBepXHOCTHOE HATSKEHHUE.
Kanunnspusle sisnenus. Jlasinenue non
VCKPUBJIEHHON NOBEPXHOCTBIO
s)kugkoctu. Popmyaa Jlannaca

https://m.edsoo.ru/Z9FYINI4U

89

O0o01eHre 1 crucTeMaTH3alus 3HAHUN
1o TeMe "ArperaTHble COCTOSTHUS
BenlecTsa. Pa3oBble nepexonbl”

https://m.edsoo.ru/V3TS29GT9

90

KonTponpHast pabora mo Teme
"ArperaTHble COCTOSIHUS BELIECTBA.
Pazosrle nepexos!”

https://m.edsoo.ru/BTE57DDIP




91

DnexTpu3aLus Tel U e€ MPOsBICHHUS.
DnexkTpuueckuii 3apsia. [[a Buna
3JIEKTpUYECcKUX 3apsanoB. [IpoBoaHuKY,
OUSJIEKTPUKHU U TIOJYITPOBOAHUKHI

https://m.edsoo.rt/ESVIQRBVX

92

DJleMEeHTapHBIN 3JIeKTPUIECKUH 3apsi.
3aKOH COXpaHEeHUs 3JIEKTPUIECKOro
3apsana

https://m.edsoo.ru/QJTV6HK 70

93

B3aumonericteue 3apsanos. ToueuHble
3apsaapl. 3akoH KyioHa

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/XCFAVSSHK

95

Dnextpuueckoe none. Ero geficteue Ha
SIIEKTPUIECKHE 3aPsiibl

https://m.edsoo.ru/EF3CUR72W

96

Hanpsok€HHOCTD 3IEKTPHUUECKOTrO MOJIS.
IIpoGusiii 3apsn. Jinauu
HANPSDKEHHOCTH 3JIEKTPUIECKOTO TTOJIS.
OnHOpO#HOE IEKTPUUECKOE M0JIe

https://m.edsoo.ru/9KBCOFP9X

97

IToreHumanbHOCTE
3JIEKTPOCTaTHYECKOro noiiA. Pa3HoCTh
MOTEHLUHUAJIOB U HANIPSIKEHUE

https://m.edsoo.ru/QJAHEF4TR

98

[lorenuumanbHas 3Heprus 3apsaa B
saexTpocTatndeckom noje. [lorenunan
3JEKTPOCTATUYECKOrO NOJIs

https://m.edsoo.rt/YODNXSN9Z

99

CBs13p HANPS>KEHHOCTHU MOJIS U
Pa3HOCTH MOTEHLUAIOB IS
3JEKTPOCTATHYECKOTO NOJIst

https://m.edsoo.ru/3SWNQFLP9Y

100

IIpuanmn cynepnosuuuu
SJIEKTPUUECKHX MOJEH

https://m.edsoo.ru/WS1GYR4I3

101

Pemenue 3amau

https://m.eds00.ru/2630Y5063

102

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3aPs:KEHHOH Cepbl

https://m.edsoo.ru/BGX3JCTAQ

103

ITone paBHOMEPHO 3apsIKEHHOTO MO
00bémMy mapa. ITose paBHOMEPHO

https://m.edsoo.ru/L4L5W448T




3apsKEHHON OECKOHEUHOM MIIOCKOCTH

IIpoBOAHUKH B 31€KTPOCTATUYECKOM

104 https://m.edsoo.ru/6GVP71B38
nosie. Y CJIOBUE PABHOBECHS 3aPsIOB

105 L https://m.eds00.ru/3G6DWKG21
3JIEKTPOCTATHYECKOM T0JIe
Konpencarop. DnexTpoéMKocThb

106 KOH/IEHCATOpa. DJNEeKTPOEMKOCTD https://m.edsoo.ru/GHLGD83X7
MJIOCKOTO KOHAEHCATOpa

107 1 AP anieEGe CbepAHERME https://m.edsoo.ru/60WN2ZDHS
KOHJIEHCATOPOB

108 LiacnenoRaTenHre COSTIHENNe https://m.edsoo.ru/OZ9EPI4LY
KOHJIEHCATOPOB

109 DHeprus 3apsLsKeHHOTO KOHIEHCATOpa https://m.edsoo.ru/SW376XS21

110 Pemenue 3agag https://m.edsoo.ru/NLHAFISYY

177 | ARYDRCHMC BAPIKCHEON TACFaIE B https://m eds0o.r/9PGVSYIWG
OTHOPOJTHOM 3JICKTPUYECKOM TOJIe

112 Pemenue 3agag https://m.edsoo.ru/UXTTUSMXW

jpp | SPOBNISHES K CHETEMATHALIIL AHAHHK https://m edsoo.r/QCIRPYCGA
1o TeMe "DJIEKTPUUIECKOE TOJIe

114 | KomTpoimHas patara e Teve https://m.edsoo.r/WRQGZBRE7

DJIEKTPUUECKOE TI0JIE

Cuna toka. ITocTostHHBINA TOK. Y CIIOBUSA

115 CYLIECTBOBAHUS TTOCTOSTHHOI'O https://m.edsoo.ru/LSLE4KUVS
SJIEKTPUIECKOTO TOKA

116 | Hcrounuku Toka. Hanmpsoxenue u 3J1C https://m.edsoo.ru/RUFC4YTDO

117 3axon Oma A yuacTKa temi. https://m.edsoo.ru/64VZXZ2GP
DJIeKTPUUECKOe CONIPOTUBJIEHUE
3aBUCUMOCTb COIPOTUBIIEHUS

118 CAHRPERHAr IPOROIHMUEG G 600 https://m.edsoo.ru/KE2FEN35X

AJIMHBI U TIJIOIIAAN MONEPEIHOrO
CCUCHUA




VnenbHOE CONIPOTUBJICHUEC BEIICCTBA.

119 https://m.edsoo.ru/Y4ZTZRZAI
Pemenue 3agag

120 LlcIenoraTENEEoE; IAPAINENEHTE, https://m.edsoo.ru/VE37ERCK6
CMEILIAHHOE COETMHEHNE MPOBOJHUKOB

121 PvaET Pa3BETBJIEHHBIX JJICKTPUUECKHUX hitps://m.edso0o.r/OQH1PIPRF
neneii. [Ipasuna Kupxroda

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO

123 Pabora snekTpuyeckoro Toka. 3aKoH https-//m.edsoo./PLTTBZGPC
Jxoyna —Jlenua

124 Pemenue 3amau https://m.edsoo.ru/R6JHOGRY 6
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TennoBas MOIIHOCTD, BbIJIeJIsIEMas Ha https://m.edsoo.ru/CONEPSITH
pe3UCTOpe

126 Pemenue 3agau https://m.edso0.ru/90KO0DG7HY

137 | O HEHYIPCHEES CONPOTHRICHIE https://m.eds0o.r/MGCEWIVUL
HCTOYHUKA TOKA

128 3axon Oma Hﬂi[ MOJHOI (3aMKHYTOI) https://m.edsoo.ru/XQP3RIDK4
SJIEKTPUYECKON e

129 Pemenue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MoImHOCTE UCTOUYHHKA TOKA https://m.edsoo.ru/OWH205JOS

131 Kopotkoe 3ambikanune https://m.edsoo.rt/9WFHKYNVF

132 KonpaeHcarop B Lenu nOCTOSIHHOTO
TOKA

133 Pemenue 3amau https://m.edsoo.ru/52KZZJPDT

134 Pemenne 3az[atj 1o T,,eMe Tocrosnmbid https://m.edsoo.ru/5175121DC
SJIEKTPUYECKHI TOK

35 | o CSHIE SRR G TN L G E AR https://m.eds0o.r/DX6SFSQ5I
SJIEKTPUYECKHI TOK

136 Pemenue 3angad o reme "I1oCTOSHHBIN hitps://m.eds0o.r/K835E5INT

SJEKTPUYECKUN TOK"




137

O6o0menne u cucTeMaTH3aLus 3HAaHUH
1o TeMe "I10CTOSHHBIN 3eKTpUUeCKUit

TOK

https://m.edsoo.ru/ WXUI1RUCS

138

KonTponbHast pabora o Teme
"ITocTOsIHHBIN 3J1eKTpHUYeCcKHil TOK"

https://m.edsoo.ru/7S4PGOQHP

139

DnekTpuyeckas NPpOBOAUMOCTD
Pa3JIMYHBIX BELIECTB. DJIEKTPUUECKUM
TOK B MeTasnax. CBepXnpoBOAUMOCTh

https://m.edsoo.ru/DV219CC72

140

DIeKTpUUeCKU TOK B pacTBOpax U
pacIiaBax 3JeKTPOIUTOB. 3aKOHbI
Dapanes 051 SIEKTPOIN3a

https://m.edso0.ru/36L9OKOEE

141

DnexkTpuyueckuil Tok B razax. [lnasma

https://m.edsoco.ru/MEDWMLCJ6

142

DNEKTPUIECKUN TOK B BAKyyMe.
BakyymHbie mpubops!

https://m.edsoo.ru/HNIAJSB73

143

DNEKTPUUECKHUI TOK B
MIOJTYTIPOBOJTHUKAX

https://m.edsoo.ru/5S6KAVIJECB

144

ITonynpoBOAHUKOBBIE IPUOOPHI

https://m.edsoo.rw/EKLROTDAX

145

Du3nuecKUil NPaKTUKYM IO TEME
"HM3mepeHue CUiibl TOKa U HANPSIKEHUS
B IIeMTH TTOCTOSIHHOT'O TOKA MPY TTOMOIIN
aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENbHBIX MPHOOPOB" HITn
"3HaKOMCTBO ¢ LIU(PPOBOH
naboparopueii o pusuke. ITpumepsr
u3MepeHus: PU3NUECKUX BEJIUIHH NPU
MOMOIIY KOMITBIOTEPHBIX JaTYMKOB"

https://m.edsoo.rt/Y15A50SQV

146

Du3nuecKuil NPaKTUKYM IO TEME
"HN3ydeHne HepaBHOMEPHOIO ABH)KEHUSI
C LEJIBIO ONpPEeNeSICHUs] MTHOBEHHOMN
ckopoctu”

https://m.edsoo.ru/CN3FHCY 83

147

Du3nuecKUil NPAKTUKYM IO TEME
"M3mepeHue yCKOpeHus pu

https://m.edsoo.ru/70Y40Y 610




MPSIMOJTTHEITHOM PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOH IIOCKOCTH"
w "HccnenoBanne 3aBUCUMOCTH MYTH
OT BPEMEHHU MPHU PABHOYCKOPEHHOM
IBHKEHUH"

148

Du3nuecKuil NPaKTUKYM IO TEME
"M3MepeHne yCKOpeHHst CBOOOJHOTO
nageHus" unu "M3ydenne nBrmxkeHus
Tena, OPOIIEHHOrO rOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

Du3nuecKuil NPaKTUKYM IO TEME
"N3yveHue ABUXKEHUs TeJa 110
OKPY>KHOCTH C ITOCTOSIHHOM 1O MOIYJIO
ckopocThro” unu "Hccnenosanue
3aBUCHMOCTH IE€PUOJA 00paIIeHHsI
KOHUYECKOr0 MasiTHUKA OT €ro
napamerpos"”

https://m.edsoo.ru/DY 1D4C16]

150

Du3nuecKUil NPaKTUKYM IO TEME
"N3mepeHne paBHOAEHCTBYIOLIEH CHJTBI
NIPU ABIDKEHUH OpPyCKa MO HAKJIOHHOH
miockocTu" unu "IlpoBepka runoressl
O HE3aBHUCUMOCTHU BPEMEHHU JBUKEHUSI
Opycka 1o HAKJIIOHHOH IJIOCKOCTH Ha
3aJaHHOE PACCTOSIHUE OT €ro Macchl”

https://m.edsoo.ru/ZTOFG6J4U

151

Du3nuecKUil NPaKTUKYM IO TEME
"Hccnenosanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOZHUKAIOLIUX B NIPY>KUHE
U PE3MHOBOM 00pasie, OT X
nedopmanuu" wim "Usydenne
JBUKEHMSI CUCTEMBI TeJl, CBA3aHHbIX
HUTBIO, IEPEKUHYTON Uepes3 JErKui
6s10K"

https://m.edsoo.ru/UL391C4QD

152

Du3nuecKUil NPaKTUKYM IO TEME
"H3mepenne ko3 puIreHTa TpeHus 1o

https://m.edsoo.ru/78PFNYQOAZ




BEJINYMHE YIJIOBOTO KO3 duumenra
3asucumoctu Frp(N)" nm
"HccnenoBanne ABIDKEHHS OpycKa 1Mo
HAKJIOHHOH MJIOCKOCTH C MEPEMEHHBIM
k03 purmeHToM TpeHus" uiu
"N3yueHune ABMXKEHUS Irpy3a Ha BaJIy C
TpeHuem"

1353

Du3nUeCcKUil NPAKTUKYM IO TEME
"HccnenosaHue yCcloBUi paBHOBECHS
TBEPAOIO TEJId, UMEIOIIETO OCh
Bpamenus" wiu "Koncrpyuposanue
KPOHIUTEWHOB U Pac4€T CHUII
ynpyroctu" uiu "Usyuenue
YCTOMYHUBOCTU TBEPAOTO TeENA,
HMEIOLIero MIomaab onopsr”

https://m.edsoo.ru/MIOQT27R6

154

Du3nUeCcKUl NPAKTUKYM IO TEME
"M3mepeHue UMITyJibca Tena Mo
TopMo3HoMy nyTu" unu "Usmepenue
CHUJIBI TATH, CKOPOCTU MOJIENH
SJEKTPOMOOUJISI 1 MOIITHOCTH CHJTBI
aru" wim "CpaBHEHHE U3MEHEHUSI
UMITyJibCca Tejla C UMITYJIbCOM CHUJIBI"
w "HccnenoBanue coxpaHeHUs!
UMITyJIbCa MPHU YIIPYroM
B3aumoneicteun" uiu "Msmepenue
KUHETUYECKON SHEPTHUH Tea Mo
TOpPMO3HOMY nyTH"

https://m.edsoo.ru/FZ0CNRGTA

155

Du3nUeCcKUil NPAKTUKYM IO TEME

"HN3ydeHne n30TepMUYECKOro Mpolecca

(PeKOMEHIOBAHO UCTIOIB30BAHNE
udposoii naboparopun)" uiam
"N3yueHne U30XOpHOro mpouecca’ uin
"U3ydenne nzobapHoro npouecca” uim
"IIpoBepka ypaBHEHHUS] COCTOSIHUS"

https://m.edsoo.ru/T66K4CKZG




156

Du3nuecKUil NPaKTUKYM IO TEME
"N3mepenHne yaenbHON TeTTIOEMKOCTH"
um "Hccnenosanue mpouecca
OCTBIBaHHMSI BEIIECTBA" MJIH
"HUccnenoBanne annabaTHOro
npouecca” unu "Usyuenue
B3aMMOCBSI3U SHEPTUU
MEXKMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEeMIIEPaTypbl KUIIEHUs JKUJAKOCTe"

https://m.edsoo.ru/PPBTS0U4D

157

Du3nuecKUil NPaKTUKYM IO TEME
"M3ydeHne 3aKOHOMEPHOCTEN
UCHIapeHus KUIKOCTeN" niu
"N3mepeHue yieapHON TeNIO0ThI
raaBieHus jgpaa” win "Usyuenue
CBOMCTB HAaCBIIEHHBIX NapOB" WU
"M3mepeHne abCONOTHON BIAKHOCTH
BO3/yXa U OLIEHKAa MacChl IapOB B
nomernernnn". Mamepenne

k03¢ puLIeHTa MOBEPXHOCTHOTO
HaTSDKEHUSI

https://m.edsoo.ru/0ZASPMD0O7

158

Du3nUeCcKUl NPAKTUKYM IO TEME
"HabmroeHue npeBpaieHust SHEPTruu
3apsKEHHOTO KOHEHCAaTOpa B SHEPTHUI0
U3JTyYEHHs CBETONMOAA" UIH
"M3ydeHne MpoTeKaHus TOKa B LIETIH,
conepKalieil KoHaeHcaTop" uiu
"Pacnipenenenne pa3HOCTH
MOTEHINAJIOB (HAMPSDKEHUs ) TIPU
MOCJIEI0BATENILHOM COEIUHEHU U
KOH/IEHCATOpPOB"

https://m.edsoo.ru/SBPTN1YZU

159

Du3nuecKUil NPaKTUKYM IO TEME
"HccnenoBanue CMEIIaHHOTO
COEIUHEHUS PE3UCTOPOB" NN
"N3mepenue yieJpHOro

https://m.edsoo.ru/UAIS3VVKE




COTPOTHBIIEHUS IPOBOHUKOB" WIIN
"Hccnenosanue 3aBUCUMOCTH CUJIbI
TOKa OT HAIPSDKEHUS AJIs JIaMITbI
HaKaJuBaHus"

160

Du3nuecKUil NPaKTUKYM IO TEME
"HabmroneHue snexTposu3a” Ui
"N3mepeHue 3apsaa OJHOBAJIEHTHOTO
noHa" unu "Hccnenosanue
3aBHCUMOCTH CONPOTHBIICHHS
TEPMOPE3UCTOpa OT TeMIlepaTyprl” Uiu
"CHATHE BOJNbT-aMIIEPHON
XapaKkTepUCTHKHU auozaa”

https://m.edsoo.ru/72JJ3YC6L

161

PeseprHbiii ypok. O600meHNEe U
CUCTeMAaTU3AIIMsI 3HAHUI 110 TeMe
"Kunemaruka"

https://m.edsoo.ru/LOO9I3IMSSQ

162

PeseprHbiii ypok. O600meHne u
CHUCTEMATHU3AIINS 3HAHHI 110 TEME
" lunamuka"

https://m.edsoo.ru/S7TCSIUFMI

163

PeseprHbiii ypok. O600ImeHre U
cucreMarTusanus 3HAHUH IO TEME
"Craruka TBEpAOrO TENMa"

https://m.edsoo.rt/ XVUMKRX6N

164

PeseprHbiii ypok. O0o0ImeHne u
CHCTEMaTHU3aLUs 3HAHUHA 110 TeMe
"3aKoHbI COXpaHEHHs] B MexaHuke"

https://m.edsoo.ru/C37TWXULT2

165

PeseprHbiii ypok. O600ImeHHe U
CHCTEMaTHU3aLUs 3HAHUHA 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKHHETHYECKON
Teopun”

https://m.edsoo.ru/3PBKBKI6D

166

PeseprHbiii ypok. O600ImeHre U
CHCTEMATH3ALIMS 3HAHUI 1O TEME
"Tepmonunamuka. Temnnosbie MammHb"

https://m.edsoo.rv/IZZC67VFE1

167

PeseprHbiii ypok. O600ImeHHe U
cucreMarTu3anus 3HAHUH IO TEME

https://m.edsoo.ru/1YSH3LOLN




"ArperaTHble COCTOSIHUS BELIECTBA.
Pazosrle nepexoss!”

168

PeseprHbiii ypok. O0o0ImeHne u
cucreMaru3anus 3HAHUH IO TEME
"Jnekrpuyeckoe mose"

https://m.edsoo.rt/URWBSCULE

169

PeseprHbiii ypok. O600ImeHHe U
CHCTEMaTHU3aLUs 3HAHUHA 110 TeMe
"ITocTOsIHHBIN 3J1eKTpUYeCcKHil TOK"

https://m.edsoo.ru/ANCOULLOV

170

PeseprHbiii ypok. O600ImeHHe U
cUCTeMaTH3alus 3HaHU 1o Teme "Toku
B pa3JU4HBIX cpenax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170
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11 KVIACC

Koaun4yecTBo 4acos

Ne Tema vooKa K - Hara JneKTpoHHbIe IH(pPOBbIE
n/m yp Bcero OHTPOJIBHDIE PAKTHHECKHE u3ydeHHsi 00pa3oBaTe/IbHbIE PecypPChl
padoTbI padoTbI

BzaumopeiicTBue MOCTOSTHHBIX

1 MarHuTOB U MMPOBOHUKOB C TOKOM. 1 https://m.edsoo.ru/HOSI3PQ24
MarnutHoe nosie. I'unoreza Ammnepa
BekTop MarHuTHON UHAYKLIMH.

2 IIpuHIMD cynepno3uuuyu MarHUTHBIX 1 https://m.edsoo.ru/OYNNES7SO
nojei. JINHUKM MarHUTHON MHAYKLUH
M

3 L 1 https://m edsoo.r/F10ASACBX
tokoM. OnbIT Dpcrena

4 CHIR. A0ITENR, &6 FRNpUBIEHEE K 1 https://m .edsoo.ru/IJEDFSHEN
MOZYJIb

5 Pemenue 3agau 1 https://m.edsoo.ru/R8OPKEZP4
IT :

6 PUMCHERIE 3aKoka AMnepa 1 https://m edsoo.r/SA2ACKSRB
DJIEKTPOU3MEPUTENTHHBIE TPUOOPHI
Cuna JlopeHa, €€ HanpaBJICHUE U

7 MOJYJIb. JIBHKEHHE 3apsKeHHOH 1 https://m.edsoo.ru/6MB8YZ8TN
YaCTUIIbl B OAHOPOAHOM MarHUTHOM
noJsie
Perienue 3amau 1 https://m.edsoo.ru/FWURORSOE

9 Pabota cuisl JlopeHiia 1 https://m.edsoo ru/MTHD23745

10 Pemenue 3agau 1 https://m.edsoo.ru/GH8JAPHBO
MarsuTHOE noJie B BELECTBE.

11 ®eppoMarHeTuky, napa- u 1 https://m.edsoo.r/W7THGOBK70
JTUAMArHEeTHKH
OcHOBHBIE CBOICTBA

12 deppomarneTukos. [IpuMenenue 1 https://m.eds00.ru/960J4E47D
(beppoMarHeTHKOB




Permenue 3anad o reme "Margutaoe

13 " https://m.eds00.ru/Q8JGTYNHT
noJje

14 Peme"H e BTN e TeNE " MAFHETHOE https://m.edsoo.ru/MPCUALFIM
1oJjie
SIBeHNE 3IEKTPOMArHUTHON

15 nHaykuuu. [ToTok BexkTopa https://m.edsoo.ru/V7BSKAUS89
MarHUTHOM MHIYKLIUH

16 DJC uHpyknm https://m.edsoo.ru/8TLELGTIZ

17 SR SUERIP SMAIHIELEOH M https://m.edsoo.ru/7JTEOPOGAR3
@apanes

13 Buxpesoe snexkrpuueckoe none. Toku sl edsoomONVEGINE
Dyko

19 IJIC mEAYKUMK B ABIOKY X CH https://m.edsoo.ru/X00I3RAA1
MTPOBOJTHHUKAX

20 Pemenue 3agau https://m.edsoo.rw/ZZTUBO2GQ

21 IIpasuno Jlenna https://m.edsoo.ru/GIRNARYL9
HuayktusHoCTh. KaTyika

22 VHIYKTUBHOCTHU B LIEINU [TOCTOSIHHOT'O https://m.edsoo.ru/37WBAJCTF
TOKa

23 | ‘Baenne camommpykumm. S/C https://m.cdsoo ru/99CECGMBH
CaMOWHAYKITNH

24 L https:/m.edsoo.ru/PS4XRHOGS
C TOKOM. DJIEKTPOMAarHUTHOE TOJIE

25 Pemenue 3agau https://m.edsoo.rW/MAWTHI1ZS0

26 O6O6LHeHHe 1 CI/,I,CTeMaTmaHHﬂ i https://m.edsoo. ru/WZCM1SBLO
3HAHUM IO TeMe "DJIEKTPOANHAMUKA

27 .IFOHTpOHbHaﬂ pa6OT.? Ho Teme https://m.edsoo.ru/N9QLKI45Y

DNEKTPOANHAMUKA

KoneGarenpnas cucrema. CBoOOIHBIE

28 konebanusi. [apMoHu4eckue https://m.edsoo.rt/R7TDEWGSTQ

KoJieOaHus




20

Kunemaruueckoe 1 1uHaMHUYeCKOe
ONUCaHue KojedaTeabHbIX OBKEHUN

https://m.edsoo.ru/GIUGM9AS5P

30

DHepreTuyeckoe onrcanue. Beion
OTUHAMHUYECKOTO OMUCAHUS
raPMOHHYECKUX KOJNICOAHWI U3 WX
SHEPreTHYECKOTO U KHHEMAaTUYECKOTO
OMUCAHUS

https://m.edsoo.ru/3A83V2VLE

31

Ammuintyna u ¢asza konedaHuit

https://m.edsoo.ru/IRUHIPMT1

32

ITepuon u yacTora KoneOaHUI.
ITepuon Manbx cBOOOTHBIX
KOJIe0aHUI MaTEeMaTUIECKOTO
masitHuKA. [lepruon cBOOOTHBIX
KOJIe0aHUH MPYKUHHOTO MAasITHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxarommue KoneOaHus.
BeiayxneHHble konebanusi. PesoHanc

https://m.edsoo.ry/TGTITWAUO

34

ABTOKOJIEOaHUS

https://m.edsoo.ru/BW1KOUGVP

33

Pemenue 3agau

https://m.edsoo.ru/XPWCJOCPJ

36

Ypok-koudpepenuus "MexaHudecKue
KosieOaHUs B My3bIKAJIbHBIX
UHCTpYMeHTax"

https://m.edsoo.ru/DAYGBRUY]

37

O0o001IeHre U CUCTEMATHU3ALIS
3HAHUA 110 TeMe "MexaHunueckue
konebanust"

https://m.edsoo.ru/SVIMHCHI0

38

DJIeKTPOMArHUTHBIE KOJIEOAHHUSI.
KonebarenpHbIi KOHTYD

https://m.edsoo.ru/HSB2WSAPN

39

®opmyna Tomcona. CBsi3b
AMILIMTYAbI 3apsiia KOHAEHCATOpa C
aMl'I.]'IPITy,[[Oﬁ CHJIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUs SHEPTUHU B
UIeaIbHOM KOJIe0aTeIbHOM KOHTYpe

https://m.edsoco.ru/MMO1P2WQN




3aryxaro1ye 3J1eKTpOMarHuTHbIe

41 koneOanusi. BeiHyKIeHHBIC https://m.edsoo.ru/4VHII3SUMW
3JICKTPOMArHUTHBIE KOJieOaHMUsI
Ilepemennslii TOK. Pe3uctop n

42 KOHAEHCATOp B LIEMH IEPEMEHHOTO https://m.eds0o.ri/OG6JQHTOD
TOKa

43 Karyuies, HEYRTUEHOSTH B [e https://m.edsoo.ru/6P4AEKO1H7
MIEPEMEHHOT0 TOKa

44 SAKOE Lte, 1A BICREPIIECKOR Heru https://m.edsoo.ru/P1FZDISQV
MIEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U AEHCTBYIOLIEE https://m.edsoo.ru/6P4CXH152
3HAYCHHUE CHJIbl TOKA U HATIPSDKCHHUST

46 Pe3oHaHC B 3€KTpUUECKON LN https://m.edsoo.ru/AYQWXESRA

47 Pemenue 3agau https://m.edsoo.rt/0CVLSMIOS
WneanbHbId TpaHChHOPMATOP.

48 IIpoussoxacTso, nepenaya u https://m.edsoo.ru/F142U7TUQR
notpedieHUe SIISKTPUYECKON SHePTuU
DKOJIOTHYeCKUE PUCKH TTPU
MPOU3BOICTBE BJIEKTPOIHEPTHUU.

49 Kynbrypa ucnonb3zoBanus https://m.edsoo.ri/UYDMIDXZW
3JIEKTPO3HEPTUU B TOBCEIHEBHON
JKU3HH

50 Pemenue 3agau https://m.edsoo.ru/IRS4QM6F2

51 Pemenue 3agau https://m.edsoo.ru/7TUFPFF3KK
O6o0menne 1 cucTeMaTU3aLUs

52 3HAHUH MO TeMe "DIEKTPOMArHUTHBIE https://m.edsoo.ru/I6YYY79EQ
kosiebaHus"
M :

53 CXAHMTICCIHUE BOJIHEI https://m.edsoo.rui/OP6Y ANBXC
XapakTepUCTUKN MEXAHUUECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH https://m.edsoo.ru/4S5QXKBUX




55

3ByK. XapakTepUCTUKU 3ByKa

https://m.edsoo.ru/UEH3ZVKKV

56

Wndpas3syk u yasrpassyk. [llymosoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeasl

https://m.edsoo.ru/24XDNL1P1

57

Pemenue 3agau

https://m.edsoo.rt/SWQOQHEYAJ

58

aﬂeKTpOMaFHI/ITHbIe BOJIHBI.
I/IsnyquI/Ie SJICKTPOMArHUTHBIX BOJIH

https://m.edsco.rt/EHMGUTOBG

59

DHeprust 3J€KTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH

https://m.edsoo.rt/HOOHGO6V S

60

ITkana 31eKTPOMArHUTHBIX BOJIH.
IIpuMeHeHHe 37eKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZSBKEKVL

61

HpI/IHLII/IHbI paI[I/IOCBSISI/I "
TeJieBUIeHNs. PamnoaoKaysi.
DJIEKTPOMArHUTHOE 3arpsi3HEHNE
OKPY KaroLeH cpeabl

https://m.edsoo.ru/7TKCCHOBNS

62

KonTponpHast pabora mo Teme
"Konebauusi 1 BOJTHBI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH NPSIMOJIMHENHOTO
PacIpOCTpaHEHUs! CBETa

https://m.edsoo.rw/KSRDTMZWV

64

Pemenue 3aga4y Ha IpUMEHEHUE
3aKOHA NPSIMOJIMHENHOTO
pacnpoCTpaHeHUsl CBeTa

https://m.edsoo.ru/3H2YL4R41

65

OTtpaxxenue ceera. [1nockoe 3epkaino.
Cdepudeckoe 3epkajo

https://m.edsoo.ry/TIX9ZBOSG

66

[Ipenomnenue cBeta. AOCOMOTHBIN U
OTHOCHTEIBLHBIN MMOKAa3aTeNhb
npesomieHus. [TonmHoe BHyTpeHHEe
otpaxkeHue. lIpenenpHblil yron
MOJIHOI'O BHYTPCHHETIO OTPAKCHUA

https://m.edsoo.ru/LNCHI3MOR

67

Pemenne 3anad Ha MpuMeHeHUe
3aKOHOB OTPaXKEHUsI U MPEeJIOMIICHHUS
cBeTa

https://m.edsoo.ru/C4D3UDGG4




Xona nydei B mpusme. Jlucnepcus

68 ceeta. CnoskHBIN cocTaB Oenoro https://m.edsoo.ri/HYZWS63L.2
ceeta. Ller

69 JIun3pl. @OKYCHOE pacCTOSTHUE U https-//m.cdsoo./SXWYEXTXM
ONTUYECKAs CUJIA JINH3BI

70 s s https://m.edsoo.ru/6SRTDG4V7
U UX CUCTeMax. Y BEJIMYEHUE JIUH3bI
Pemenue 3aga4 Ha moCTpOeHUE

71 N300 paKEHNH, TTOTy4aeMbIX C https://m.edsoo.rt/YAGCQPWZX
TTOMOUIBIO JINH3

72 I'ma3 xak ontuyeckas cucrema https://m.edsoo.rui/OVMKII9EZ
Pemenne 3anau. IIpenenst

73 MPUMEHUMOCTH F€OMETPUUYECKOI https://m.edsoo.ru/OENIDYBRZ
ONTUKHU

74 CKOpOCTb CBETA M METONIBI €€ https://m eds00.r/UCGBDSEVT
WU3MEPEHUs

75 Jucnepcus ceera https://m.edsoo.ru/1VIJZOF05

76 Hnurtepdepenuus cera https://m.edsoo.ri/ZQB6756KE
Korepenrnbie uctouHuku. Y cioBus

77 HaOJTFOIEHUST MAKCUMYMOB U https://m.edsoo.ru/HOXX3PSWN
MUHUMYMOB

78 Pemenue 3agau https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenuie natepdepeHu https://m.edsoo.ru/11ISQL6DM

80 Hudpakius ceera https://m.edsoo.ru/KPOD2N63D

81 fabpaImeEsaR Pemen, Yenoene https://m.edsoo.ru/V7S3Y95TQ
HaOJTIOIEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3agau https://m.edsoo.ru/LI6LZ3AWE

83 LiGHEpEREaeTe BREIGRE BAllE. https://m.edsoo.rt/TWKIKW3NH
Ilonsipusanus ceera

84 Pemenue 3agau https://m.edsoo.ru/766EAF7DL




85 CBeTOBBIC SIBJICHUS B IPUPOAE https://m.edsoo.ru/VIWIIR3ES
86 O6O6LH6HH6 . CI/,I,CTeMaTHfaHHﬂ https://m.edsoo./ZQ1JZTMYC
3HaHu# 1o treme "OnTuka
K
87 OHTPOJILHA] PadOTa 110 Teme https://m.edsoo. W/ WMVMIARQU
«OnTuka»
I'panuier npuMeHUMOCTH
33 KJIACCUUYECKON MEXaHUKU. 3aKOHbI hitps:/m.cdsoo. r/GTO85PLAO
SAEKTPOANHAMUKHU U TTPUHIUTT
OTHOCUTEJIbHOCTH
89 HocTynatel creuuansHoH Teopuu https://m.edsoo.1r/SSVLSW7WK
OTHOCHUTEJILHOCTH
IIpocTpaHCTBEHHO-BpEMEHHOM
untepsai. [Ipeobpazosanus Jlopenua.
90 ¥ CIIOBHE NIPHHHHHOCTH. https://m.edsoo.ru/7ZFTXIX84
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
3amMensieHre BpEMEHH U COKpAaILEHNE
JUTUHBI
91 JHEPIHA 1 HMIIYTEC PENATHBHCTCKOH https://m.edsoo.ru/GPUPD6117
YaCTHUIIBI
Cas13p Macchl € dHepruei u
92 HUMITYJIbCOM PEISATUBUCTCKOMN https://m.edsoo.ri/UOCTGTFMG
YACTHUIIbl. DHEPTHUS MTOKOSI
93 PaBHOBeCHOE TEIOBOE U3JTyUYECHHE https://m.edsoo.ru/YWVZA9QOH
94 3akoH cmemieHus: Buaa https://m.edsoo.ru/R1JD6DWAM
95 T'unoresa M. Tlnanka o kpanTax. https://m.edsoo.ru/RW82CY US89
DOTOHBI
96 DHeprust U UMIyJbc GpoTroHa https://m.edsoo.ru/14SLL.OJ97
97 Daroaends Omamat & I https://m.edsoo.ru/NM4VEIDIM
CroneroBa. 3akoHbl poTtorddexTa
og | YpasieHue JfHWTEIHA LA https://m .eds00.r/DOQYSU4GM

doroaddexra. "Kpacnas rpanuna"




doroaddekra

Jasnenne cera. OnbiTel I[1. H.

99 https://m.edsoo.ru/[746VP412
JleGenena

100 BonHoBBIE CBONCTBA YaCTHUL https://m.edsoo.rW/UMEW9AOCE
Bonnsl ne bpoiins. nvHa BONHBL 1€

101 Bpoiins u pasmepsl obnactu https://m.edsoo.ru/MVA3A30Z0Q
JIOKQJIU3aLUN JBHKYIIENCs YaCTULIBI

102 KopnyckynspHO-BOTHOBON Ayalnu3M https://m.edsoo.ru/2XMBTMSAQ

103 Jlngpakuus 5J1eKTpoHOB Ha https://m.edsoo.r/XH242PNOK
KpHUCTAJLIaxX
Crnennduka n3mepennii B

104 Mukpomupe. COOTHOIIEHUS https://m.edsoo.rt/BMLQCWU6S
HeonpenenéHuocrei [ efizenbepra

105 Pemenue rpadudeckux 3ana4 https://m.edsoo.rw/D207BTWDJ

106 Pemenue pacu€rHbix 3anau https://m.edsoo.rw/ZUBH25VIV
KonTponbHast pabora no Temam:

107 "Ocuosbl CTO", "KopnyckyisipHO- https://m.edsoo.ru/U4HQ8CZ90
BOJIHOBOM Ayasiuzm"
OMBITHI 1O UCCIEIOBAHUIO CTPOSHUS

108 aroMa. [ lnanerapHas Mmoaesnp aroma https://m.edsoo.ri/SMMRTGFK 1
Pesepdopna

109 IToctynatsr bopa https://m.edsoo.ru/SWVSSUN&J

110 Bute! clieierpos, GexTp ypoRmei https://m.edsoo.rw/T6T3FTQ6Y
SHEPruM aTOMa BOAOPOAA

111 COQETERNGS W BHHLIGHH0S https://m.edsoo.rw/WI9SLAOOP
U3JIy4ECHHE CBETA

112 Jlazep https://m.edsoo.r/CAG7KBIQ7
Hyxnonnas Mmonens sapa

113 | Tesenbepra-Usanenko. Sapin n hitps://m_edsoo.r/JIGIMALCVV

MacCOBO€ YUCIIO sAnapa. M3oronsr
PagnoakTuBHOCTB




114

3aKOH paJlMOaKTHBHOIO pacrnaja.
CBolicTBa MOHU3UPYIOILETO
u3nydyeHus. Bausiaue
ParlOaKTUBHOCTU HA JKUBbIE
opranu3mel. Jlozumerpus

https://m.edsoo.ru/SQM2PG4JI

115

DHeprusl CBsI3U HYKJIOHOB B siZpe.
SAnepusie cunbl. Jledekt Macco sapa.
AnepHble peakuuu. AnepHbie
peaxTopsl. [IpobiemMs! yrpasiisseMoro
TEPMOSIACPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCMEeKThl Pa3BUTHS
SIIEPHON 3HEPTeTUKH

https://m.edsoo.ru/YOQ4MRH2H

116

Mertoas! peructpanuu u
HCCJIEIOBAHUS DJIEMEHTAPHBIX YaCTHLI.
DyHIaMEHTAIbHbIE B3AUMOJECHCTBHS.
bapuoHbI, ME30HBI U JIENTOHBL
IIpencraBnenue o CtanaapTHOM
Moznenu. KBapk-rimtooHHass MOAenb
aApOHOB

https://m.edsoo.ru/1EJHULHD3

117

®dusuka 3a npenensamu CtannapTHON
monenu. TémHas MaTepus u TEMHas
sHeprus. EnuHCcTBO usnueckoit
KapTUHBI MUpa

https://m.edsoo.ru/AGIWSWE4Z

118

Dransl pa3BUTHS ACTPOHOMHH.
3HaueHue aCTPOHOMUU

https://m.edsoo.rt/KG802NROU

119

[IpumMeHUMOCTE 3aKOHOB (1)1/131/11(1/1 TSI
OOBSICHEHUS TPUPOIbI KOCMHUYECKUX
00BeKTOB. MeTONbI aCTPOHOMHYECKIX
HUCCeTOBAHUI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOIIbI, PaJHOTEIECKOIIbI,
BHeaTMocepHasi aCTPOHOMHUSI

https://m.edsoo.rt/KOWWMAJIE

121

Bup 3Bé3nHoro neba. Co3pe3qusi,

https://m.edsoo.ru/TNSSKWOTY




SIPKUE 3BE3/bl, IUIAHETBI, UX BUANMOE
NBIDKEHHE

122

Conneunast cucrema. CosHie.
COJ'IHe"IHaﬂ AKTHUBHOCTB. HCTOLIHI/IK
sHeprun CoyHIA U 3BE3]11

https://m.edsoo.ru/UGLWTUXUH

123

3BE3MbI, X OCHOBHbIE
XapakTepucTuku. Jluarpamma
" CIIeKTPAIbHBIN KJIACC — CBETUMOCTD"

https://m.edsoo.ru/1 XHH46BIR

124

3B63I[bl IJIABHOM ITOCIEA0BATEIIFHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIe NPeACTaBIEHUS O
MPOUCXOXKIEHUH U 3BomoLun ConHIa
U 3B€311. DTambl )KU3HU 3BE3]1

https://m.edsoo.ru/Y3IMJO6ZTY

126

Muneunerii IlyTe — Hama I'anakTuka.
Tunel ranaktuk. YepHbIE ABIPEI B
spax rajJakTHK

https://m.edsoo.ru/PHTIFZROV

127

Bcenennas. Pacunpenne Beenennoii.
3axon Xabbna. Teopus bosbimoro
B3pbIBA. PEIMKTOBOE U3JIyUYEHHE

https://m.edsoco.ru/UCGDOBD7Y

128

MacmrabHas cTpykrypa BeeneHHO#.
MeraranakTuka

https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnbie npoOiemMbl aCTPOHOMUU

https://m.edsoo.ru/WCAIUBA2Q

130

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnemoBaHue MarHUTHOTO IO
MMOCTOSIHHBIX MArHUTOB" MIJIH
"HccnemoBaHue CBOUCTB
(beppoMarHeTUKOB" UITN
"UccnenoBaHue qeiCTBUS
MOCTOSIHHOT'O MarHUTa Ha PaMKy C
TOKOM"

https://m.edsoo.ru/OJIEY JBSH

131

Du3nuecKUil NPaKTUKYM IO TEME
"N3mepenue cuiel AMnepa” wiu

https://m.edsoo.ru/567TERZSQT




"M3ydeHne 3aBUCUMOCTH CUJIBI
AmMriepa OT cujibl TOKa" WK
"OnpeneneHne MAarHUTHON UHAYKLUN
Ha OCHOBE M3MepeHus cuibl Amnepa”

132

Du3nuecKuil NPaKTUKYM IO TEME
"UccnenoBaHue sIBJICHUS
3JIEKTPOMArHUTHOM MHAYKUIUU" WK
"Onpenenenne MHIYKLIHH BUXPEBOTO
MAarHuTHOro nosst"

https://m.edsoo.ru/6041UIS0D

133

Du3nuecKUil NPaKTUKYM IO TEME
"UccnenoBaHue IBIICHUS
camouHaykiuu" win "Coopka Moaenu
3JIEKTPOMAarHUTHOIO reHeparopa”

https://m.edsoo.ru/FNW63917S

134

Du3nueCcKUil NPaKTUKYM IO TEME
"M3mepeHue nmepuoaa CBOOOIHBIX
KoJIeOaHUH HUTSHOTO U MIPYKHHHOTO
MasITHUKOB"

https://m.edsoo.ru/GAXGU69KA

135

Du3nuecKuil NPaKTUKYM IO TEME
"IIpeoOpa3oBaHue SHEPTHH B
NPY>KUHHOM MasiTHUKe"

https://m.edsoo.ru/SJI3HWUJFI

136

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnenoBanue NePeMEHHOTO TOKA
yepes M0CJIe0BaTEeNbHO
COEAMHEHHBIE KOHAEHCATOP, KATYIIKY
u pesucrop” win "Hcciaenosanne
paboOThI NICTOYHHUKOB CBETA B IIETTH
NEPEMEHHOro TOKa"

https://m.edsoo.rt/LNOY8MGT9

137

Du3nuecKuil NPaKTUKYM IO TEME
"M3ydeHne napamMeTpoB 3BYKOBOMH
BOJIHBI"

https://m.edsoo.ruw/7TTER2Y2WOQ

138

Du3nuecKuil NPaKTUKYM IO TEME
"N3mepenne noxkasarens
IpeJIOMJIEHHs] CTekya" Uiu

https://m.edsoo.ru/PSFJZF82U




"Tlony4yeHne n300paKeHUsl B CHCTEME
U3 IJIOCKOTO 3€pKajia U JIUH3bI"

139

Du3nuecKuil NPaKTUKYM IO TEME
"Hccnenosanue 3aBUCUMOCTH
(POKYCHOTO pacCTOSTHUS OT BELIECTBA
(Ha mpuUMepe JKUAKUX JIUH3)" Win
"HN3mepenne GOKyCHOTO pacCTOSTHUS
paccenBaroINX JUH3"

https://m.edso0.ru/Q0Q2UZ8N9

140

Du3nuecKuil NPaKTUKYM IO TEME
"Habmronenue qudpakuuy,
uHTep(epeHIINN 1 MOJAPU3ALHN
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

Du3nuecKUil NPaKTUKYM IO TEME
"Onpenenenyue UMIyJIbCa U SHEPTUU
PENSATUBUCTCKUX YacTUL (I10
dororpadusiM TPEKOB 3aPIKEHHBIX
YaCTHI] B MATHUTHOM T10J1¢)"

https://m.edsoo.rt/OTLRWY 3PW

142

Du3nuecKuil NPaKTUKYM [0 TEME
"N3mepenue noctossHHOH [1nanka Ha
ocHOBe uccnenosanus porodpdexra”
w "HccnenoBanue 3aBUCUMOCTH
CHUJIbI TOKA Yepe3 CBETOUOM OT
HanpsbkeHus"

https://m.edsoo.ru/Y34AXQNLN

143

Du3nuecKuil NPaKTUKYM IO TEME
"UccnenoBaHue criekTpa
pa3peskeHHOro aTOMAapHOro BOAOpOa
U M3MEpPEeHHe NoCcTosiHHOM Punbepra”

https://m.edsoo.ru/SPYJEZYBO

144

Du3nuecKuil NPaKTUKYM IO TEME
"UccnenoBanne pagnoakTUBHOTO
¢doHa ¢ ucroap30BaHNEM 103UMeETpa"
win "M3yuenne noriomenus dera-
4aCcTULl aJTIOMUHUEM"

https://m.edsoo.ru/C3HISS5E4

145

Du3nuecKuil NPaKTUKYM IO TEME

https://m.edsoo.ru/PR4K00VZY




"HabnroneHust 3B€3qH0T0 HEOA
HEBOOPYKEHHBIM IIa30M C
HCTIOJIb30BAHUEM KOMITBEOTEPHBIX
MPUJIOKEHUH AJIA ONPenesIeHUs
MOJIOJKEHUST HeOEeCHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy. OCHOBHBIE
co3Be3ust CeBepHOro Mnonymapus u
sipkue 3B&3ab1" uiu "Habmonenus B
Teneckon JIyHbl, MIaHET,
TYMAHHOCTEH 1 3BE3AHBIX CKOTUICHHI"

146

Ob6o0menne 1 cUCTEMaTHU3ALUS
3HaHu#. Ponb ¢pusuku u actpoHOMHUH
B OKOHOMHUYECKOMN, TEXHOJIOTUUECKOM,
COLIMAJIbHOW M 3TUYECKOH cepax
JESITeIbHOCTH YeJIOBEKa

https://m.edsoo.ru/ XABKPSEJ3

147

O6o0menne 1 cuCTeMaTHU3aLUs
3HaHu#. Ponb u MecTo ¢pusuku u
ACTPOHOMUH B COBPEMEHHOMN HAy4YHOHN
KapTHHE MHPa

https://m.edsoo.ru/G145SHQT3W

148

O06o0menne u cucremMaTu3anus
3HaHu#. Ponb pusndeckoii Teopun B
(bopMHUpOBaHUY TIPEICTABICHUH O
¢bu3ngeckoil KapTHHE MHpa, MECTO
¢du3nveckoil KapTHHBI MUpPa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEACTaBICHUH O Ipupoae

https://m.edsoo.ru/AOX66XKGX

149

O0001IIeHrEe U CUCTEMATH3ALIS
3Hauuii o reme "Kunemaruka"

https://m.edsoo.ru/34RK44YVZ

150

O0o001IIeHre U CUCTEMATH3ALIS
3Hauuii o reme "Kunemaruka"

https://m.edsoo.rt/EOD18QXGW

151

O06o01meHne u cucTeMaTH3aus
3HaHu# 1o teme "JIlnHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

Q0001EeH e U cucTeMaTU3aLus

https://m.edsoo.ru/ASCPSEJHX




3HaHu# 1o Teme "CTtaruka TBEPAOTro
Tena"

1353

O00011eHNE U CHCTEMATHU3ALIHS
3HaHMM 110 TeMe "3aKOHBI COXPaHEeHUs]
B MEXaHHUKe"

https://m.edsoo.ru/7TA6P6FW(C2

154

O0001IIeHNe U CUCTEMATH3ALIVS
3HaHU 110 Teme "OCHOBBI
MOJICKYJIIPHO-KHHETUYECKON Teopun’”

https://m.edsoo.ru/JRCSWNXDH

153

O0001IIeHNe U CUCTEMATH3ALIVS
3HaHu# 1o Teme "TepmonnHamuka.
Tennoseie Marmuan"

https://m.edsoo.ru/10P456WO8

156

O6o0menne 1 cuCTeMaTHU3aLUs
3HaHMM 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Pa3oBble
nepexozant”

https://m.edsoo.ru/VOTG69RUR

157

O06001IeHne U CHCTEMATH3ALIIA
3HAHUH N0 TeMe "DIEKTPUIECKOe
noje"

https://m.edsoo.ru/76 PSKZV5SA

158

O0001IeHNEe U CUCTEMATH3ALIS
3HaHuil o teMme "TlocTossHHbBIH
SJIEKTpUYECKUN TOK"

https://m.edsoo.ru/8§6VR2ZHMRIJ

159

O6o0menne 1 cucTeMaTU3aus
3HaHMM 110 TeMe "TOKHU B pa3IMUHBIX
cpenax”

https://m.edsoo.ru/ESIK 18H3F

160

Q0001mEeHre U cucTeMaTu3aLus
3HaHui 110 TeMe "Maraurtdoe mose"

https://m.edsoo.ru/30X0JJYUH

161

PeseprHbiii ypok. O600ImeHHEe U
CHCTEMATH3ALIMS 3HAHUI 10 TEME
"JieKTpOMarHuTHasl MHAyKIus"

https://m.edsoo.ru/LUNKZLUR7

162

PeseprHbIii ypok. O600IeHNEe U
CUCTEMAaTU3alMs 3HAHUH 110 TeMe
"MexaHnueckue koiaedbanus"

https://m.edsoo.ru/3F07MLKSL




163

PeseprHbIii ypok. O600IeHNEe U
CUCTeMAaTU3AIIMsI 3HAHHUI 110 TeMe
"DJneKTpOMarHUTHBIE KoJleOaHus "

https://m.edsoo.ru/FM1LEP76S

164

PeseprHbiii ypok. O0o0meHne u
CUCTeMAaTU3AIIMsI 3HAHUI 110 TeMe
"MexaHu4ecKue u
3JIEKTPOMArHUTHBIEC BOJHBI"

https://m.edsoo.ru/IDEW35XXF

165

PeseprHbIii ypok. O600IeHNEe U
CHUCTEMATHU3AIINS 3HAHHI 110 TEME
"OnTrka"

https://m.edsoo.ru/ WILMATIT6

166

PeseprHbIii ypok. O600IeHNEe U
cucreMarTusanuvs 3HAHUH IO TEME
"Ocuosel CTO"

https://m.edsoo.ru/NB6V3ZB8 1

167

PeseprHbiii ypok. O0o0meHne u
cucreMarTusanus 3HAHUH IO TEME

"KopnyckyIsipHO-BOJIHOBON Ayaiu3m"

https://m.edsoo.ru/3G6FJ3FFN

168

Peseprabiii ypok. O600ImeHne u
cucreMarTusanus 3HAHUH IO TEME
"®usnka aTroma"

https://m.edsoo.ru/HGF8GQS8AS

169

Peseprabiii ypok. O600ImeHne u
CHCTEMAaTHU3aLUs 3HAHUHA IO TEMe
"®u3nka aTOMHOTO siApa U
3JI€eMEHTapHbIX YacTUL"

https://m.edsoo.ru/3RSUU1P8G

170

Peseprabiii ypok. O600ImeHne u
CHCTeMaTH3aLus 3HAHUIT [0 TeMe
"JnemeHTsl acTpoduzuku”

https://m.edsoo.ru/GODTDSIRQ

OBIIEE KOJIMYECTBO YACOB I10
IMTPOTPAMME

170

16







MNPOBEPSEMBIE TPEBGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM MPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE Pe3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeaHero o6uero odopazoBaHust

10.1

JleMOHCTpPHPOBATh HA MpUMeEpax Pojb U MecTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOU HAYYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKON IEATEIbHOCTH JIOJIEH

10.2

V4uThIBaThH rpaHvlibl TMPUMECHCHUA H3YUCHHBIX (1)I/ISI/ILIGCKI/IX MOL[G.]'IGfII
MaTepHuaibHasi TOYKA, WHEPLUAIbHAS CUCTEMa OTCuéTa, abCOMOTHO TBEPAOE
TEJIO, UACANBHBIN ra3, MOAENN CTPOCHUS ra3oB, JKUAKOCTEW U TBEPABIX TeT,
TOUEYHBIH HJIEKTPUUECKUH 3apsi — MPH pelueHNH PU3NIECKHX 3382

10.3

Pacnio3HaBath pusnueckue siBIeHUs (MPOLECCHI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAaHHWKH, MOJIEKYJSIPHO-KHHETUYECKOH TEOPHH  CTPOCHHS
BEIIECTBA M OJICKTPOAWHAMUKH. PABHOMEPHOE W PaBHOYCKOPEHHOE
NpsSMOJIMHEHHOE IBW)KEHHE, CBOOOJHOE TaJeHHe TeJ, [BIWKECHUE 110
OKPYKHOCTH, WHepIus, B3aumopeivicteue Tei, nuddysus, OpoyHOBCKOe
IBW)KEHUE, CTPOCHHE JKMOKOCTEH M TBEPABIX TeN, U3MEHEHHE O0bEMa Tel
NpU HarpeBaHuu (OXJAKACHWU), TEIUIOBOE pPAaBHOBECHE, HCIIAPEHHUE,
KOHJIEHCALNS, TUTABJICHUE, KPUCTAJLTU3ALMS, KUIIEHHE, BIAXKHOCTh BO3MyXa,
NOBBIIIEHUE JABJICHHS ra3a MPU €ro HArpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEXAy MapaMeTpaMy COCTOSHHSI ra3a B M3OMPOLIECCAX; SJIEKTPU3ALMS Tell,
B3aUMOJICHCTBUE 3aPsA0B

10.4

OnuceBaTh MEXaHUYECKOE NIBIKEHHE, UCTIONb3YS (PU3NYECKHE BEIHMYUHBI:
KOOPAMHATA, MyTh, NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUia,
UMIIyJIbC ~ TeJa, KUHETHUYeCKas OJHEpPrusi, MOTCHLHAJIbHAasi OSHEprus,
MexaHu4JecKast paboTa, MEXaHU4YeCKasi MOIHOCTD, TIPH ONHMCAHUH MTPABUIIBHO
TPAaKTOBATh (PH3UUECKUI CMBICI UCTIONB3YEMBIX BEJIMYHMH, UX 0003HAUCHHS U
€IUHULBL, HAaXOAUTb (HOPMYJIBI, CBS3BIBAIOIIME MAAHHYIO (PU3UUECKYIO
BEJIMUYUHY C APYTUMHU BEJIUUYUHAMU

10.5

OmnuceIBaTh HU3YUCHHBIC TCILJIOBBIC CBOICTBA TE€JI U TEILIOBLIE SABJICHUSA,
HCIIOJIb3YyA (1)I/ISI/II'IGCKI/IG BCJIMYUHBI. OAaBJICHUEC ra3da, TCMIIEpATypa, CPCAHAA
KHUHETHU4YCCKas SHEPrus XA0THUYECCKOTO ABUXKCHUA MOIJICKYJI,
CpE€AHCKBaApaTUYHAasA CKOPOCTh MOJICKYJI, KOJIMYCCTBO TCIJIOThL, BHYTPCHHSAA
sHeprus, pabora rasa, KodQ(QHUIMEHT TOJE3HOTrO MAEHCTBHS TEIIOBOTO
OBUTATENS, TPH ONHMCAHWUHM MPABUIBHO TPAKTOBATh (PU3NYECKUA CMBICI
HCIOJIB3YEMbIX BCJIMYWH, UX 0603Ha"IeHI/I$I U €OUHHIBI, HAXOJUTDH q)OpMy.]'IbI,
CBA3SBIBAOIIUEC NAHHYHO (1)I/ISI/I"IGCKYI'O BCJIMYUHY C APYTHUMHU BEJIUYHHAM

10.6

OnuceiBaTh  M3YYEHHBbIE  JJIEKTPHUYECKHE  CBOWCTBA  BEIIECTBA U
ANEKTPUYECKUE SIBICHUS (TIPOLIECCHI), MUCTONB3Ysd (PU3MUECKHE BEIHMYHHBL
SNEKTPUYECKUN  3apsil, SJIEKTPUYECKOE II0JIe, HANPSDKEHHOCTh  TMOJIS,
MOTEHIMAJ, Pa3HOCTh NMOTEHINAJIOB; MPU ONHCAHUHN NPABHIIBHO TPAKTOBAThH
¢bu3nUecKuil CMBICI UCTIOIB3YEMBIX BEJIMYMH, HX O0OO3HAYEHHS] U €AUHULIBL,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BEJIUYHMHY C
APYTUMH BEJTMYHHAMU

10.7

AHAJTIHU3UPOBATH (I)I/ISI/ILIGCKI/IG MPOLECChl U ABJICHUSA, HMCIIOJIb3Ys (I)I/ISI/ILIGCKI/IG




3aKOHBl M OPUHLMIBL 3aKOH BceMupHOro tsaroteHus, I, II m III 3axoHbI
HeroToHa, 3aKOH COXpaHEHUST MEXAHUYECKOH SHEPruM, 3aKOH COXPAHCHUS
WMIYJbCAa, NPUHLUMO CYNEpPNO3ULUMU CHUJI, TMPUHLUO PaBHOMNPABUSA
WHEPLHUANBHBIX CHUCTEM OTCUYETA, MOJEKYJAPHO-KUHETUUYECKYI0 TEOPHIO
CTPOEHHUsI BEILIECTBA, TA30Bble 3aKOHBL, CBA3b CpPEAHEH KHUHETHYECKOU
SHEPrUM TEIUIOBOIO IBHXKEHHS MOJIEKYJ ¢ aOCONIOTHOW TeMIepaTypoil,
MEPBbIN 3aKOH TEPMOANHAMHUKH, 3aKOH COXPAHECHUS BJEKTPUUECKOTO 3apsaa,
3akoH KynoHa; mpu 3TOM pasnudaTh CIOBECHYIO (GOPMYJUPOBKY 3aKOHA, €T
MaTeMaTHYeCKOe  BbIpa)KEHHE W yciaoBusA  (TpaHULBl,  obiacth)
MPUMEHUMOCTH

10.8

OObBsICHATH OCHOBHBIE TPUHLMIIBI JEHCTBUS MAIOMH, MPUOOPOB U
TEXHUYECKHX  YCTPOWMCTB;,  pa3iuyaTh yCIOBHA HUX  O€30MacHOro
HCIIOJIB30BAHHUS B IOBCETHEBHOM JKU3HU

10.9

BBINOHSITL 3KCIEPUMEHTBI 10 UCCIEAOBAHUIO (U3NYECKUX SIBICHUH U
MPOIIECCOB C UCIOJB30BAHUEM IMPSIMBbIX U KOCBEHHBIX M3MEPEHMUI; TIPH STOM
dopMynupoBath mpodieMy (3amady) U TUMOTE3y y4eOHOro SKCIEePUMEHTA,
cobupaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYA0BaHHS, IPOBOAUTD OIBIT U
(hOpMyJIUPOBATH BHIBOMIBI

10.10

OcymecTBIATh MpsIMbIe U KOCBEHHBIE N3MEPEHNS (PU3NIECKUX BEINUYHH, TIPU
5TOM BBIOMpAaTh ONTHUMAJbHBIA CHOCOO H3MEPEHHsST M HCIIONb30BaTh
WU3BECTHBIE METOABI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXAy  (PU3UYECKUMH  BEIMYMHAMHU  C
UCTIOJIb30BAHUEM TPSIMbIX U3MEPEHWH, TMPH OSTOM KOHCTPYHUPOBAThb
YCTaHOBKY, (UKCHpPOBATH  PE3YJbTaThl  MOJNIYYEHHOH  3aBUCUMOCTH
(¢u3nuecKux BeNUYMH B BHUAe TaOMUI U rpaduKkoB, AenaTh BBIBOABI IO
pe3yJibTaTaM HCCIeTOBAHUS

10.12

Cobmonate npaBmuia 0€30MacHOrO TPyAa MpH MPOBEISHUN UCCIEAOBAHUN B
paMkax y4eOHOro 3KCrIepuMeHTa, Y4eOHO-HCCIe0BaTeIbCKOM U MPOSKTHOM
OEATENIbHOCTH C  WCIOJb30BAHMEM  H3MEPHUTENbHBIX  YCTPOHCTB U
nadopatopHOro 0dopyIOBaHUS

10.13

Pemarp pacuérHble 3amaud C SIBHO 3aJaHHOH (PM3MYECKOH MOJEJbIO,
HCIOJIb3YyA (1)PI3PILIGCKI/IG 3aKOHBbI U TIPUHIMIIBL, HA OCHOBC aHaJiu3a YCJIOBUSA
3aga4uu BbI6I/IpaTb (I)I/ISI/ILIGCKYI-O MOIOECJIb, BBIOCIATH (1)PI3PILIGCKI/IG BEJIMYMHBI U
bopmyibl, HEOOXOAMMBIE IS €€ PEIeHHs], TPOBOIUTD PACUEThl U OLICHUBATh
PEaTbHOCTh MOJYYEHHOTO 3HaUeHHs PU3NIECKON BETMUHUHBI

10.14

Pemats KaueCTBEHHbBIE 3a0a44: BBICTPaNBAThb JIOTUYECKH
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYKACHUH C ONOPOH Ha HW3Y4YCHHBIE
3aKOHbBI, 3aKOHOMEPHOCTHU 1 (pU3HUECKHUE SBICHHSI

10.15

Ucnonp3oBaTh  mpu  pemeHuH  y4eOHBIX  3a7ad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJOTMH Il [IOMCKA,  CTPYKTYPHUPOBAHUS,
UHTEPIpPETallMd H TPeACTaBIeHHs Y4eOHOHM W  HAayYHO-TIOMYJIAPHON
uHpOpPMALNK, TIOJIYYEHHOW W3 pAa3MYHbIX HCTOYHHMKOB, KPHUTHYECKU
AHAJIM3HPOBATh NOJTYyYAeMyI0 HHPOPMALIHIO

10.16

[IpuBoaNTH MPUMEPHI BKJIAAA POCCHHCKHUX M 3apYOEKHBIX YUEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE TIPOLIECCOB OKPY KAIOIIEr0 MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

10.17

Ucnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHOW KU3HU
s obecnieueHust Oe30macHOCTH MpH  OOpalleHuu ¢ npubopamMu U
TEXHUYECKHMH YCTPOMCTBAMHM, Ui COXPaHEHHMs 310pOBbsi M COOJIOIEHHS




HOPM 3KOJIOTHYECKOTO MOBEAEHMsI B OKpPY Karoliel cpeze

10.18

Pa6OTaTb B Ipynmne ¢ BbINIOJHCHUEM PAa3JIMYHBbIX COLUAJIbHBbIX pOJ'IGfI,
IJIAHUPOBATh PabOTy TPYIIIBI, PALMOHAIBHO PaCHpeneNsaTh OOS3aHHOCTH U
IJIAHUPOBAaTh ACATCIBHOCTE B HECTAHAAPTHBIX CUTyalUAX, aAACKBATHO
OLCHUBATH BKJIag Kaxxaoro u3 Y4aCTHUKOB IPYIIIbI B peaicHue
paccMaTpuBaeMoit mpodIeMbl

11 KVIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsieMble NpeaMeETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeaHero 06uero oopazoBaHust

11.1

JIeMOHCTpPHPOBATh HAa MPHUMEpax pojb U MecTO (PU3MKU B (POPMHUPOBAHUU
COBPEMEHHOU HAYYHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH U
TEXHOJIOTMH, B MPAKTUYECKOW HESATEIbHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NIECKOIN KAPTUHBI MHPA

11.2

Y4YuTBIBaTh TPAHHULBl TPUMEHEHUS W3YyYEHHBIX (PU3MUECKUX MOIEJIeH:
TOYEUHBIA 3JIEKTPUYECKUN 3apsn, sAepHas MOAENb aToOMa, HyKJIOHHAas
MOJIEJIb ATOMHOTO si/ipa MPH pelieHnH PU3NIECKHX 3312

11.3

Pacnio3HaBath pusnueckue siBIeHUs (MPOLECCHI) 1 OOBSICHITh UX HA OCHOBE
3aKOHOB  JJICKTPOAMHAMHUKHM U  KBAaHTOBOW (PU3UKH: SJEKTpUYECKast
MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE AEHCTBUS
TOKA, B3aUMOJEHCTBUE MArHUTOB, 3JIEKTPOMArHUTHAs WHIYKLMS, NACHCTBUE
MAarHUTHOTO TMOJII HAa TPOBOJHHUK C TOKOM M JABIDKYLIMHCA 3apsin,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTPaHEHUE
CBETa, OTpPaXEHHe, TMpeloMIeHue, UuHTepdepeHnys, audpakuus u
noJisipU3alusl CBeTa, AWCIepCcHsi CBera, (oTosnekrpuueckuil 3¢ dext
(boroaddext), cBeToBOE NaBieHHE, BO3ZHUKHOBEHHE JIMHEHYATOTO CIIEKTPa
aToMa BOIOPOAA, €CTECTBEHHAs! U HCKYCCTBEHHAS! PaAMOAKTHBHOCTb

11.4

OnuceBaTh M3y4YEHHbIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUYECKYID TMPOBOAMMOCTh pA3UYHBIX  Cpen) ¢
JNIEKTPOMATHUTHBIE  SIBJEHUS  (TMPOLIECCHI),  WCHONB3ysd  (PuU3HUecKue
BEJINYMHBI, 3JIEKTPUUECKUNA 3apsifi, CHIJIa TOKA, HJIEKTPHUECKOE HAPSDKEHHUE,
3NEKTPUIECKOE CONPOTHUBIIEHNUE, pa3HOCTh noteruuanos, JC, pabdora Toka,
UHIYKLHsE MArHUTHOTO TOJIs, cryla AMnepa, cuia JIopeHua, HHAYKTHBHOCTh
KaTYLIKH, SHEPTHS SJEKTPUIECKOr0 M MArHUTHOTO TOJIeH, IEPUOJ U YacTOTa
koneOaHuii B KoneOaTeNbHOM KOHTYpe, 3apsAl M CHjla TOKa B IIpoLecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KoyieOaHui, (POKyCHOE paccTOsHHE U
ONTHYECKass CHJIa JIMH3bL, TMpPH ONUCAHWM MPABHIBHO TPAKTOBATh
bu3nIeCKUil CMBICI UCTIOIB3YEMBIX BEJIMYMH, MX O0O3HAYEHHS U €IUHUIIBI,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLINE NAHHYIO (PU3UUECKYI0 BEIUYHMHY C
APYTUMH BEITHYHHAMHU

11.5

OnucelBaTh H3yYE€HHbIE KBAHTOBBIE SIBJIEHMS U IPOLIECCHI, HUCIOJB3Ys
du3nyecKkue BEITUINHBI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, ITMHA BOJIHBI U
94aCcTOTa CBETa, SHEPrusl U UMIYJIbC (POTOHA, MEPHOA MONypacnana, YHePrus
CBSI3W aTOMHBIX sI[ep; NMPU ONUCAHWH MPABUIBHO TPAKTOBATH (PU3HUECKUI
CMBICJI UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAUEHUS U €IUHUIIBI, YKa3bIBATh
(dbopMyJIBl, CBSI3BIBAIOINNE NAHHYK (HU3MUYECKYI0 BEIUYMHY C APYTUMH




BCJIIMYMHAMM, BBIYUCIIATH 3HAYCHUC (1)PI3PI"I€CKOI>1 BCJIMYMHBI

11.6

AHannu3upoBaTh (PU3MUECKUE MPOLIECCHl U SIBJICHUS, UCIIONb3Ys (Ppu3nueckne
3aKOHbI W TpPHHUMIBL 3ak0oH OMa, 3aKOHBI IOCIENOBATEIBHOIO H
NapauIeNbHOTO COEANHEHUsI MPOBOAHUKOB, 3akoH JLxoynsa — JleHna, 3akoH
3NEKTPOMArHUTHOW HMHAYKLIHHU, 3aKOH NPSMOJUHEHHOTO PacrpOCTPaHEHHs
CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI NPEJIOMJICHHs CBETA, YPaBHEHHE
Oiinmrefina 11t porosddexra, 3aKOH COXPAHEHHs SHEPruH, 3aKOH
COXPaHEHHs UMITYJIbCA, 3aKOH COXPAaHEHMs 3JIEKTPHUECKOTrO 3apsina, 3aKOH
COXpaHEHHs] MAacCOBOTO YHCIA, MOCTynaTel bopa, 3akoH pagHOakTUBHOTO
pacmaga; Npu 3TOM pPas3jiMyuaTh CJIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpa)KEHHE W yciaoBusA  (TpaHULBl,  obiacth)
PUMEHHMOCTH

11.7

Onpenenaty  HampaBJACHHE BEKTOpAa HMHAYKIMHM  MarHUTHOTO  TOJISI
MPOBOJHUKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHna

11.8

Ctpouth W ommchBaTh H300pa’keHHE, CO3/IaBaeMOE IUIOCKHUM 3€pPKajioM,
TOHKOU JIMH30U

11.9

BBINOHSITL 3KCIEPUMEHTBI 10 UCCIEAOBAHUIO (U3NYECKUX SIBICHUH U
MPOIIECCOB C UCIIOJB30BAHUEM IMPSIMBIX U KOCBEHHBIX M3MEPEHHIA; MPH HTOM
dopMynupoBath mpodieMy (3amady) U TUMOTE3y y4eOHOro SKCIEePUMEHTA,
cobupaTh YCTAHOBKY M3 MPEIJIOKEHHOTO 000PYA0BaHHS, IPOBOAUTD OIBIT U
(hOpMyJIUPOBATH BHIBOMIBI

11.10

OcymecTBiATh NMpsIMble U KOCBEHHBIE U3MEPEHUS (PU3NIECKUX BEJTUYUH, TIPU
5TOM BBIOMpAaTh ONTHUMAJbHBI CHOCO0 W3MEPEHHS U HCIOJIb30BATH
WU3BECTHBIE METOABI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

11.11

UccnenoBaTh 3aBUCHMOCTH (PU3UYECKUX BEJIMYHMH C HCIOJIb30BAaHHEM
NPSMBIX U3MEPEHHIA; MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
Pe3yJIbTATHI MOJYYEHHOH 3aBUCIMOCTH (PU3NYECKUX BEIMYHH B BHJE TaOIHLI
U rpa)MKOB, [1€J1aTh BBIBOABI 10 PE3yJIbTaTaM HCCIIEIOBAHUS

11.12

Cobmonate npaBmuia 0€30MacHOrO TPyAa MpH MPOBEISHUN UCCIEAOBAHUN B
paMkax y4eOHOro 3KCrIepuMeHTa, Y4eOHO-HCCIe0BaTeIbCKOM U MPOSKTHOM
OEATENIbHOCTH  C  WCIOJb30BAHMEM  H3MEPHUTENbHBIX  YCTPOHCTB U
JadopaTtopHOro 000opyIOBaHUS

11.13

Pemarp pacuérHble 3amaud C SIBHO 3aJaHHOH (PM3MYECKOH MOJEJbIO,
HCIOJIb3YyA (1)PI3PILIGCKI/IG 3aKOHBbI U TIPUHIMIIBL, HA OCHOBC aHaJiu3a YCJIOBUSA
3aga4uu BbI6I/IpaTb (I)I/ISI/ILIGCKYI-O MOIOECJIb, BBIOCIATH (1)PI3PILIGCKI/IG BCJIMYHMHBI U
(dbopMyJibl, HEOOXOIUMBIE JJIsI €€ PEIIeHUs], TPOBOAUTh PACUETHI U OLICHUBATD
PeaNbHOCTh MOJYYEHHOTO 3HAYCHHsI (PU3HUeCKON BETMYHHBI

11.14

Pemats KaueCTBEHHbBIE 3a0a44: BBICTPaNBAThb JIOTUYECKH
HEMPOTUBOPEUYUBYIO LEMOYKY PACCYKACHUH C ONOPOH Ha HW3Y4YCHHBIE
3aKOHbBI, 3aKOHOMEPHOCTHU 1 (pU3HUECKHUE SBICHHSI

11.15

Ucnonp3oBaTh  mpu  pemeHuH  y4eOHBIX  3a7ad  COBPEMEHHBIE
UHQOPMALIMOHHBIE  TEXHOJOTMH Il [IOMCKA,  CTPYKTYPHUPOBAHUS,
UHTEPIpPETallMd H TPeACTaBIeHHs Y4eOHOHM W  HAayYHO-TIOMYJIAPHON
uHpOpPMALNK, TIOJIYYEHHOW W3 pAa3IMYHbIX HCTOYHHMKOB, KPHUTHYECKU
AHAJM3UPOBATH NOJTYyYAEeMYyH0 HHPOPMALIHIO

11.16

OOBSICHSITh TPHUHLMIBI JEWCTBUS MAIIWH, NPUOOPOB M TEXHUYECKHUX
YCTPOUMCTB, pa3iu4arTh VyCJIOBUS WX O€30MacHOro HCIMOJIb30BAHUS B
IOBCEIHEBHOM KU3HU




11.17

[IpuBoaNTH PUMEPHI BKJIAAA POCCHICKHUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAMOIIEro MHpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUA MO (PU3UKE B IOBCEIHEBHOW JKU3HU
s obecnieueHust Oe30macHOCTH MpH  OOpalleHuu ¢ npubopamMu U
TEeXHUYECKHMH YCTPOHCTBAMH, Il COXPAHEHHs 370POBbsl U COOJIOACHHUSI
HOPM 5KOJIOTHYECKOr0 OBEJCHUsI B OKpYJKaroLiel cpene

11.19

Pa6OTaTb B TIpynmne ¢ BbBINOJHCHUEM PAa3JIMYHbIX COLUAJIbHBIX ponel‘/'l,
MJIAHUPOBATh PaOOTy TPYIIBI, PALIMOHANBHO PACHpeneNaTh OOS3aHHOCTH U
MJIAHUPOBAaTh HACATCIBHOCTE B HECTAHAAPTHBIX CUTyallUAX, aACKBATHO
OLCHUBATH BKJIag Kaxxaoro u3 Y4aCTHUKOB IPYMIIbI B peaicHue
paccMaTpuBaeMoi mpoOIeMbl




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA
10 KUIACC

Kon
pa3aena

Koa nposepsiemoro

IJIEMEHTA

IIposepsiemMbie 3JIeMeHTbI COAePKRAHUSA

OU3UKA U METOJIbI HAYVYHOI'O IIO3HAHMA

1.1

®dusuka — Hayka O mnpupope. Hayuneie metonpl
MO3HAaHMs OKpyxkarouero mupa. Posab skcnepuMenTal
U TEOpUH B IpOLECCe MO3HAHUSA MPUPOJIBL
DKCHIEPUMEHT B pH3HKe

1.2

MonenupoBanue GU3NIECKUX SBICHUH U MPOLIECCOB.
Hayunbie runoresbl. Pu3ndeckre 3aKOHbI U TEOPHUU.
I'paHuubl TPUMEHUMOCTH (DU3UYECKHX 3aKOHOB.
[Mpunmun coorserctBusi. Pomb u mecto Qusuku B
(bopMUpOBaHNHM COBPEMEHHOH HAy4HOH KapTHHBI
MHpPA, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

MEXAHHKA

2.1

KMHEMATHKA

2.1.1

Mexanuueckoe  JBUXKEHHUE. OTHOCUTEIBHOCTD
MexaHuyeckoro aAsikeHus. Cucrema orTcuéra.
Tpaexropus

212

Ilepememenne, ckopocTs  (CpemHsii  CKOPOCTS,
MTHOBEHHAs1 CKOPOCTb) U YCKOPEHHE MaTepHaJbHON
TOYKH, UX MNPOCKUUHU Ha OCHU CHUCTCMBI KOOPAHWHAT.
CrnokeHue nepeMeleHnil U CI0XKeHHe CKOpocTel

2.1.3

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
aBwkeHue. ['paduku  3aBUCUMOCTH  KOOpPIMHAT,
CKOpPOCTH, YCKOpEHHus, IyTM U IePEeMEIICHUs
MaTepHaIbHON TOYKU OT BPEMEHH

214

CBobonHoe mageHue. Y ckopeHue CBOOOTHOTO
nmageHusa

215

Kpusonuneitnoe neuxeHne. PaBHOMEpHOE ABUXKEHUE
MaTepUANTbHON TOYKM IO OKPYXKHOCTHU. YTIJoBas
CKOpOCTb, JUHENHass ckopocTb. Ilepuoa m yacrora.
LleHTpOoCTpEeMUTENBHOE YCKOPEHUE

2.16

TexHuueckne yCTpPOWCTBA: CHUAOMETD, IBHXKEHHUE
CHapsiAO0B, LIEMHBIE U PEMEHHBIE NTepeaadn

2 LT

[Ipaktuueckue pabotel. HM3MepeHne MrHOBEHHOM
ckopoctu. MHccnenoBaHue COOTHOLIEHUS MEXAY
MyTSAMH, PORAEHHBIMU TEJIOM 3a MOCIEA0BATEIbHbIE
paBHbBIC MIPOMEKYTKH BpPEMEHU npy
PAaBHOYCKOPEHHOM  ABM)KEHHHM €  HAYaJIbHOM
CKOpPOCTBIO, pPaBHOW Hynw0. HM3ydeHue ABHKEHUA
IapuKka B BA3KOW JKUAKOCTH. M3yuyeHue IBHKEHUs
TeJa, OPOIIEHHOTO TOPU3OHTAIILHO




22

JTMHAMUKA

221

ITpunuun otHocutenvHoCTH ['anunes. 1lepBriii 3ak0H
HerotoHa. MHepumanbable CUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpyHumn cynepno3uinuu cui

223

Bropoii 3akon HbroTOHa A5 MaTepuaabHON TOYKHU B
uHepruanpHoi cucreme otcuéra (MCO). Tperuii
3aKkoH HproTOHA A1 MaTepUasibHbIX TOUEK

224

3akoH BceMHpPHOro TAroteHus. Cuia TSKECTH.
IlepBast kocMuyeckas ckopocTh. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

226

Cuna Tpenusa. Cyxoe Tpenue. Cuna TpeHus
CKOJIbXKEHUSI M cuia TpeHus nokos. KoadduumenT
Tperus. Cuiia CONPOTHBIICHHS TIPU IBMKEHUH TeJa B
JKUJIKOCTH WJIU Ta3e

227

[MoctynarenpHOe U BpalaTegbHOE  BHXKEHHE
abCOJIFOTHO TBEPMIOTO TeNa

2238

MOMEHT CcHJTbl OTHOCHTENBHO OCH BpateHus. [lnedo
cusbl. Ycnosus pasHoBecus TBépaoro tena B UCO

229

TexHuueckne yCTpONCTBA. MOALUIUITHUKU, ABUXECHUE
HCKYCCTBEHHBIX CIYTHUKOB

2.2.10

[IpakTrueckue pabotel. M3yueHue aBrokeHust Opycka
[0  HAKJIOHHOM IUIOCKOCTH  MOA  JEHCTBHEM
HECKOJIbKUX cuil. MccnenoBaHne 3aBHCUMOCTH CHIT
yOPYrocTH, BO3HUKAKOIHUX B AepopMupyemoi
Npy’)KWHE M PE3MHOBOM 00paslie, OT BEJIMYHHBI HX
nepopmaunu. MccnenoBaHue YCIOBUH paBHOBECHS
TBEPJIOrO TeJa, HMEIOLIETr0 OCh BPAIEHHSI

23

3AKOHBI COXPAHEHHMA B MEXAHUKE

231

Hmnynsc MaTepHAIbHON TOYKH, CHCTEMEI
MaTepHANIBbHBIX TOUEK. MIMIyIbC CUJIBI U U3MEHEHUE
HMITyJIbCa TeJIa

232

3akoH coxpaHeHus ummyibca B MCO. PeaxtuBHOE
JBUKEHHE

233

PaGora cujibl

234

MOoIHOCTb CHIIBI

235

Kunernueckass »3Hepruss MaTepuajbHONW  TOYKH.
TeopemMao KMHETHYECKOU SHEPTUU

236

IlorenuuanbHass sHeprusa. IloTeHunanbHass 3HEPTUS
VIIpyro nehopMUPOBAHHON MIPY>KUHBIL.
[MoreHnmanbHas 3HepPTUs Tena BOJIU3HM MOBEPXHOCTH
3emau

2.3.7

IToreHnanbHble U HeMoTeHLUa bHble cUibl. CBS3b
padoThl HENMOTEHIMAJbHBIX CHJI C HW3MEHEHHEM
MEXaHUYECKOH DHHEpruu CHUCTEeMbl Tel. 3aKkoH
COXPaHEeHMs] MEXaHUUECKON SHepruu

2338

Ynpyrue u Heynpyrue CTOJKHOBEHUs

239

TexHuueckue  yCTPOWCTBA.  ABUKEHUE  PAKET,




BOAOMET, KOIIEp, NPY>KUHHBII MUCTOJIET

2.3.10

[IpakTiueckue padotel. M3ydeHne cBsi3u cKopocTel
Tel NpH Heynpyrom yaape. HMccienosanue cBsizu
pa6OTbI CUJIBI C U3MEHEHUEM MeXaHWYeCKOU SHEPruu
TeIa

MOJIEKVJIAPHASA ®U3UKA U TEPMOJIMHAMUKA

3.1

OCHOBBI MOJIEKVJIAPHO-KMHETUYECKOU TEOPHU

3.1.1

OCHOBHBIE TOJIOXKEHHST MOJIEKYJISIPHO-KHHETHYECKOM]
teopun. bpoyHoBckoe  nBmwkeHue. Auddysus.
XapakTep HBUXEHUS W B3aUMOAEHCTBUS YaCTHI]
BELIECTBA

3.1.2

Mogenu cTpOeHHs ra30B, KUAKOCTEH U TBEPABIX TEI
u O6’b$[CHeHI/Ie CBOI>'ICTB BCIICCTBA HAa OCHOBC JTUX
Moneiel

3.13

Macca MOJIEKYJI. KonuuecTtso BEILECTBA.
IlocrosinHass ABoraapo

3.14

TemnoBoe  paBHOBecwe. Temmneparypa U €€
n3mepenue. Illkana remneparyp Llenbcus

3.1.5

Monens wuneansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOH TEOpHUH  U1€a]bHOIO
rasa

3.1.6

AbGcomoTHas Temmeparypa Kak Mepa CpemHei
KMHETUYECKOM JSHEPrUM  TEIUIOBOTO  JIBHXKEHUS
yactul rasa. [lIkana remnepatyp Kenbsuna

3.1.7

VYpaBuenne Knaneifipona — MenneneeBa. 3akoH
JanbToHa

3.1.8

I"azoBbie 3akoHbl. M30mporecce B HaeanbHOM rase ¢
MOCTOAHHBIM KOJIMYCCTBOM BEILICCTBA. HU30TCPMA,
u30xopa, n3obapa

3.19

TexHu4yeckue yCTpoHCTBA: TepMOMETp, OapoMeTp

3.1.10

[IpakTiueckue padorsl. U3MepeHne Maccel BO3AyXa B
KJIacCHOM KoMHare. HMccnepoBanue 3aBUCUMOCTH
MEXKAY NapaMeTpamMu COCTOSIHMSI Pa3pPEesKEHHOrO rasa

3.2

OCHOBbI TEPMOJMHAMUMKHU

3.2.1

Tepmoaunamuueckas cucrema. BHyTpeHHss sHeprus
TEPMOAMHAMHUYECKOH CHUCTEMbI M  CHOCOOBI €&
U3MEHEHUs

322

KonmuectBo Temmotel u  pabotra. BHyTpeHHss
SHEPIUsl ONHOATOMHOIO MJ1€aJIbHOTO ra3a

323

Bunasr TETUIONIEpeNayu: TETUIONPOBOAHOCTb,
KOHBEKLUsA, u3iIydeHue. TemnoéMkocTh  Tena.
VnaenbHas  TEMIOEMKOCTL  BeEIECTBA. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeaade

324

IlepBelii  3axk0H TepMoauHamMuku. lIpumeHeHue
NEPBOr0 3aKOHA TEPMOAMHAMMKH K H3OIPOLECCAM.
I'paduueckas uHTEpNpeTanys padoThI raza

3.2.5

TemyoBble ManHbl. [IpUHIMIIBI AEHCTBUS TENJIOBBIX




mammH., [IpeoOpa3oBaHuss SHEPrUM B  TEIUIOBBIX
mammuaax. KosdduumeHt monesHoro mencTBUs
(manee — KIIJI) termooii mamunbl. [{ukn Kapuo u
ero KIIJ{

Bropoii 3akoH TepMonuHamukn. HeoOGpatumocThb

326 MPOLECCOB B  mOpupofe. TemioBble JOBUTATENH.
DKOJIOTHYECKUE MPOOJIEMBI TEIIOIHEPTETUKU

397 TexHudeckne yCTpONCTBA: ABUIATENIb BHYTPEHHETO

o cropanusi, ObITOBOM XOJIOAUJIbHHUK, KOHIUITHOHEP

328 [IpakTiueckue pabotel. HW3mepenme  yaenbHOU

TEIIOEMKOCTH

AI'PET'ATHBIE COCTOAHMA BEIIIECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpasoBanne u koHmeHcauus. HcmapeHue u

33.1 KWMEeHWe. YAelnbHash TerioTa mapooOpa3OBaHMs.
3aBUCUMOCTb TEMITEPATYPbl KUTIEHHSI OT AABJICHUS
332 AOCOJIOTHAS U OTHOCUTEJIbHAS BJIAXKHOCTH BO3JyXa.
B Hacpiuennsiii nap
Teépnoe Teno. Kpucrammmyeckue u amopdHbIe Tena.
333 AHM30TpOTIUSL  CBOWCTB  KpuctayioB. Kunkue
13 kpuctayibl. COBpEMEHHBIE MaTEPHAIIbI
' 334 IInaBnenne u xpucramiusauus. Y aenbHas TEIIoTa
B iasyienus. Cybmumanusi
335 YpaBHeHHe TEIIOBOrO HajaHca
TexHuueckue YCTPOICTBA: TUTPOMETP 151
336 MICUXPOMETP, KAJOPUMETP, TEXHOJOTUU TOJyUCHHS
COBPEMEHHBIX  MaTe€puajoB, B TOM  YHUCJE
HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTiueckue pabotel. H3MmepeHHne BIAKHOCTH
BO3yXa
4 QJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 DnekTpu3auus TeNl. DIeKTpudeckuil 3apsia. [sa Buna
3JIEKTPUYECKHX 3aPsI0B
412 IIpoBOgHUKH, AUANEKTPUKU U NOJYIPOBOJHUKHU
4.13 3aKOH COXpPaHEHUs BJICKTPUUECKOTrO 3apsiaa
414 Bzaumonericteue 3apsinos. 3akoH Kynona
DnexkTpuieckoe noie. HanpsxénnocTh
415 ayekTpudeckoro nojs. IlpuHumn cynepnozunuu.
4.1 JluHnM HaNPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJIsT
416 Pabota cun snexktpocraTudeckoro nojsi. [lorenmnmarn.
o Pa3HOCTP MOTEHLIMAJIOB
[IpoBogHWMKM U  AWRJNEKTPUKA B  TOCTOSHHOM
4.1.7 3JIEKTPUYECKOM ToJie. JusnexTpudeckas
MPOHUIIAEMOCTD
OnexktpoéMkocTh. KoHpmeHcaTop. ONeKTpPOEMKOCTb
4138 IUIOCKOTO  KOHJEHCAaTopa. JHEpPrus 3apsiKeHHOIro

KOHJEHCATOpa




TexHuueckue yCTpONCTBA: 3JIEKTPOCKOIL,

419 3JIEKTPOMETD, 3JEKTPOCTATUYECKAs 3aL1UTa,

o 3a3eMJICHUE 3JIEKTPONPHOOPOB, KOHAEHCaTOop,
KCEPOKC, CTPYHHBIN IPUHTEP

4110 [IpakTrueckue padboTel. U3MepeHne 3J1eKTpOoEMKOCTH

KOHJEHCATOpa

42

ITOC TOSHHEBIM AJIEKTPUYECKHUU TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VcaoBus CyLIECTBOBAHUA IOCTOSIHHOTO
snekrpudeckoro toka. Mcrounuku toka. Cuma Toka.
ITocTOoAHHBIN TOK

422

Hanpsikenue. 3axkon OMa aiis yyacTka Lenu

423

DnexkTpuieckoe COTIPOTUBJIEHUE. VYnenbHoe
COMPOTHUBJICHHE BELIECTBA

424

HOCJ’IGHOBaTeJ'IbHOe, napaJuji€JIibHOEC, CMCIIaAHHOC
COCAMHEHUC MPOBOAHUKOB

425

Pabora snexktpudeckoro Toka. 3akoH JIkoyns —
Jlenua

426

MOIIHOCTE 3JEKTPUUECKOrO TOKA

427

snektponBrkymas cwia (manee - OJJC) w
BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA. 3aKOH
Owma aist MOTHOM (3aMKHYTOM) 3JIEKTPHUECKON LeTH.
Kopotkoe 3ampikanne

4238

DNeKTpOHHAsl TPOBOJUMOCTb TBEPIABIX METAJIOB.
3aBUCUMOCTb  COINpPOTHUBJIEHHS]  METalJOB  OT
TeMreparypbl. CBepXNpOBOAUMOCTD

429

OnexTpudeckuii Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX TYYKOB

42.10

IMonympoogauku. CoOCTBeHHass ©  MpPUMECHas
MPOBOUMOCTb TOJYNPOBOAHUKOB. (CBoOMCTBAa p-n|
nepexona. [loaynpoBOAHUKOBBIE TPHOOPHI

4211

DNeKTpUIeCKUi TOK B JJIEKTPOJIATAX.
DJNIEKTPOJUTHIECKAS TUCCOLMALUS. DJIEKTPOIIH3

4212

DnekTpudeckuii Tok B razax. CaMOCTOSATENbHBIA U
HECAMOCTOSITENbHBIA  paspsid.  Pasnuunble  TUmb]
CaMOCTOATENBbHOTO paspsana. Mognus. [1nazma

4213

TexHuueckne yCTpPOWUCTBA. aMIEPMETP, BOJBTMETD,
peocTar, UCTOYHMKU TOKA, 3JIEKTPOHArpeBaTENIbHbIE
npubopsI 3JIEKTPOOCBETUTEIILHBIE npudOpBL,
TEPMOMETP  CONPOTUBJICHMs], BAKYYMHBIA AUOL,
TEPMHUCTOPBI 51 doTope3ncTopsl,
MOJIYIPOBOJHUKOBBINA JUOJ, FAJIbBAHUKA

42.14

IIpakTiueckue paboTel. H3yueHHe CMEIIaHHOTO
COCIIMHEHUS PE3UCTOPOB.

WUsmepenne OJIC  wucrouHMKa TOKa M €ro
BHYTPEHHETO CONPOTHUBJICHHUSI. Habmronenne
3JIEKTPOIIN3a




11 KVIACC

Kon Konnposepsiemoro
IIposepsiembie 3J1eMeHTBI COAEPKAHUS
pasagesa  3JeMeHTa
4 QJIEKTPOIMMHAMUKA
MATHUTHOE ITIOJIE. 9JIEKTPOMATI'HUTHAA MHAVKIA
431 IlocTrostHHBIE MarHuThI. Bsaumogneiictaue
MOCTOSIHHBIX MArHUTOB
MarautHoe nosie. BekTop MarHUTHOM MHAYKLMU.
439 Ilpurmmn  cynepnosuuuu. JIMHMKM  MarHUTHON
o uHaykuu. KapTuHa JUHUA MarHUTHOH WHAYKLUHHU
TMOJIsl TOCTOSIHHBIX MArHUTOB
MaruutHOe noje NpoBOAHMKA C TOKOM. Kaptuna
JUHUA TOJs JIMHHOIO MNPAMOrO NPOBOJHHMKA U
433 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOAHUKA, KATYLIKU C
TOKOM. Oneir  Opcrena.  Bzaumopeiictsue
MIPOBOAHUKOB C TOKOM
434 Cuna Amnepa, €€ MOZlyJIb U HaIlpaBJIeHUE
Cuna JlopeHua, e€ Moaylb U HalpaBieHUE.
4.3.5 JIBr>KEHHE 3apsDKEHHOM 4YacTULbl B OJHOPOAHOM
MarHuTHOM nose. Pabora cuiel JlopeHna
436 SIBHeHUE 3NEKTPOMATHUTHON UHAYKLIHHU
43 437 IloTok BeKTOpa MAarHUTHON UHIAYKIUHU
' 438 OAC  uHaykimmu.  3akOH  3JIEKTPOMAarHUTHOMN
o nHaykuu Papanes
Buxpepoe snexktpuueckoe nojie. IJAC uHAyKIMU B
439 NPOBOAHUKE, IBUXKYLIEMCS IIOCTYIIATENbHO B
OHOPOAHOM MAarHUTHOM TOJIE
43.10 IIpasuiio Jlenna
4311 HUnanyktuBHoCcTh. SBnenue camounaykuuu. JC
CAMOWHIYKLHUHU
43.12 DHeprusi MArHUTHOTO MOJIsl KATYIIKHU C TOKOM
43.13 DJIeKTpOMarHuTHOE NoJie
TexHu4eckue yCTpPOWCTBA. MOCTOSHHBIE MArHUTHI,
43.14 SJIEKTPOMATrHUTLL, 3JIEKTPOABUIaTElb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHUL, HHAYKLHOHHAS M€4Yb
[Ipaktrueckue padoTbl. M3yueHHe MarHUTHOTO
MOJs KaTylKu ¢ TOkoM. MccnenoBaHue nencTBUs
43.15 MOCTOSTHHOIO MAarHnuTa Ha PaMKy C TOKOM.
Hccnenosanue SIBJIEHUST 3JIEKTPOMArHUTHOMN
WHIYKINUN
5 KOJIEBAHMA U BOJIHBI
51 MEXAHWYECKHUE U 2JIEKTPOMAT'HUTHBLIE KOJIEBAHUA

5.1.1

Konebarenpnas cucrema. CBoOomHble KOJIEOAHUS.




Iapmonnveckue konebanus. Ilepuon, dvacToTa,
amruuTya v ¢asa kojedaHui

IIpy>xuHHBI MassTHUK. MaTeMaTUYECKUI MAsITHUK

YpaBHeHue FapMOHHYECKUX KOJIe0aHuH.
Kunematnueckoen  NUHAMHYECKOE  OMHCAHUE
KOJIE0ATENIBHOTO ABUKCHUS

IlpeBpamenue >SHepruM NOpU  TAPMOHUYECKUX
konebanusax. CBsi3p  aMIUIUTyObl  KoJieOaHM
UCXOIHOW BENWYHMHBI C aMILTUTYIaMH KOJeOaHMit
€€ CKOPOCTH U YCKOPEHUs

KonebarenpHbIit KOHTYP. CobonHble
SNIEKTPOMArHUTHBIE  KOJNeOaHWsi B  HAEAJTbHOM
KoJeOaTeIbHOM ~ KOHType.  AHANOTHS — MEXAy
MEXaHUYECKUMH u 3NIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

3akoH COXpPaHCHUA SHEPruu B naeaJibHOM
KOJIe0aTEIbHOM KOHTYpE

BrinyxneHHbIe MEXaHUYECKHUE KosieOaHus.
Pesonanc. PesonancHas kpuBasd. BbIHy>XOeHHBIE
SJICKTPOMArHuTHLIC KOJIeOaHMUsL.

ITepemenneiii Tok. CuHyconnaabHbINA MepeMeHHbIN
TOK.

MOH_IHOCTB NEPEMEHHOI0 TOKaA. AMHHI/ITYI[HOG H
I[eflCTBYIOLLIee 3HAUCHUEC CHUJIbI TOKA U HAMIPAYKCHUA

5.1.10

Tpaunchopmarop. IlpousBoacrBo, mnepengada U
notpebneHune BJIEKTPUYECKON SHEpPruu.
OKOJIOTUYECKHE  PUCKHM  MpPU  TNPOU3BOJCTBE
3JEKTpUYECKOM sHeprun. KynpTypa HCnoab30BaHus
3JIEKTPO3HEPTUU B MOBCEAHEBHON KU3HU

5.1.11

TexHuueckne yCTPOKHCTBA: ceiicmorpad,
3JEKTPUYECKHI 3BOHOK, JINHUU 3JIEKTponepenay

5.1.12

IIpakTuyeckue padoThI. Hccnenosanue
3aBHCHUMOCTH TEPHOAA MaJbIX KoJeOaHul rpys3a Ha
HUTM OT JJIMHBI HUTU U Macchl Ipysa.
HccnenoBanue mnepeMEHHOro TOKa B LENU U3
MOCJIEIOBATENBHO COEAUHEHHBIX KOHAEHCATOpa,
KaTyIIKU U Pe3UcTopa

52

MEXAHMYECKHUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHnueckue BOJHBI, YCIOBUSI PACTIPOCTPAHEHHUSI,

521 Ilepuoa. CkopocTb pacnpoOCTpaHEHUs W JINHA
BOJHBL. [lonepedHblie U MPOOJIbHBIE BOJTHBI
529 Unrepdpepenuns u audpaxiuss MEXaHIUECKUX
BOJIH
593 3Byk. CxopocTb 3ByKa. I'poMkocTh 3Byka. BricoTa
- toHa. TemOp 3ByKa
524 DNeKTPOMAarHUTHbIE BOJHBL Y CIIOBUS HW3Jy4EHUS

SJICKTPOMArHuTHBIX BOJIH. Bzaumnast OpucCHTAIUA




BEKTOpPOB E, B 1 v B 3JIeKTpOMarHuTHON BOJIHE B
BaKyyMe

525

CsolicTBa SJICKTPOMArHUTHBIX BOJIH. OTPAXKCHUE,
MpeJoMIIEHHE, Mo pU3aLus, nudpakuus,
untepdepernusi. CKOPOCTb  3JIEKTPOMATHUTHBIX
BOJIH

526

Illkana onaexkTpoMarHuUTHBIX BOJH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

527

HpI/IHLII/IHbI paanoCBA3n n TEJICBUACHUS.
Panuonokauus. DJIeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYKarOIIeH cpensl

528

Texnuueckue YCTPOUCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJbTPa3BYKOBas JAMAarHOCTUKA B
TeXHUKE M MeIULMHE, paxap, paluoNpUEMHUK,
TeneBu30p, anteHHa, Tenedon, CBU-neun

53

OIITHUKA

531

IIpsmonuHeliHOE  pacnpOCTpaHEHHE  CBETa B
ofHOpoaHOM cpexe. JIyu cBera

532

OTtpaxxeHne cBeTa. 3aKOHbl OTPAKEHMsI CBeETa.
ITocTpoenne n300paxeHuUil B INIOCKOM 3€pKaje

533

IIpenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBETA.
AOCONIOTHBIH MOKA3aTeNb MPEIOMIICHHUS

534

Ilonnoe BHyTpeHHee otTpaxeHue. llpenenbHblil
YIOJl IOJIHOTO BHYTPEHHETO OTPAXKEHUs

535

Hucnepcus csera. ClOXHBINH cocTaB Oeoro caera.

Iser

53.6

Cobuparomue M paccenBaroOlIne JWH3bL. TOHKas
nuH3a. POKYyCHOE PacCTOSTHUE U ONTHYECKask CUJIA|
ToHKOW JsmH3bL. llocTtpoerme wu300pakeHN B
coOMparomux U paccenBarolINX JuH3ax. Popmya
TOHKOM JIMH3BI. Y BeJIMUeHIE, JaBaeMOe JTUH30

5.3.7

IIpenensl TPpUMEHUMOCTH F€OMETPUYECKON ONTUKU

538

Hurtepdepenuus ceera. KorepeHTHbIE HCTOYHHKH.
YcnoBust HaOMOIEHNST MAKCUMYMOB U MUHUMYMOB
B HWHTePPEPEHIUOHHOW  KapTUHE OT  JBYX
cUH(pA3HBIX KOTePEHTHBIX HCTOUYHUKOB

539

Hudpakust ceera. JudpakiuoHHas periéTka.
Ycnosue HaOMIOAEHUS TJIABHBIX MAaKCHUMYMOB TPHU
NajieHu  MOHOXPOMATHYECKOr0  CBE€Ta  Ha
I PaKLIHOHHYIO PEMIETKY

53.10

Ilonspusanus ceera

53.11

Texnuueckue YCTPOWCTBA: OUKH, aymna,
¢oroanmapar, MPOEKLIUOHHBIN amnmnapar,
MHUKDPOCKOII, ~ TEJECKON, BOJIOKOHHAsl  OITHKA,
i pakLMOHHAs PEMIETKA, TOJSIPOUL

53.12

[Ipaktrueckue padotbl. M3mepeHue mokasaTesns
IIPEJOMIICHHUS. Hccnenosanue CBONCTB




n3zobpakennii B nuH3ax. HaOmonenue nucnepcuy
cBeTa

JIEMEHTbI CITELUA JIbHOM TEOPUU OTHOCUTEJILHOCTHU

6.1

I'panu1bl NPUMEHNMOCTH KJIACCHYECKOW MEXAaHUKH.
IToctynarst TEOPUHU OTHOCUTEJIbHOCTH:
WHBAPUAHTHOCTb MOXYyJsl CKOPOCTH CBE€Ta B
BaKyyMe, MPUHLINUI OTHOCUTENbHOCTH DHUHIITETHA

6.2

OTHOCUTEIBLHOCTh OOHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHU U COKPAIICHUE NJIUMHbI

6.3

DHEPrusi ¥ UMITYJILC CBOOOTHON YaCTHIIBI

6.4

CBs13b Macchl € HHEPTHEH U UMITYyJIbCOM CBOOOIHOM
YaCTHUIbL. DHEPTHsl IOKOsI CBOOOTHOHN YaCTHLIBI

KBAHTOBAA ©®U3UKA

7.1

JIEMEHTBI KBAHTOBOH OIITHUKU

7.1.1

®otonbl. Popmyna Ilnanka cBsi3u 3HEPTUN HOTOHA
C €r0 YaCTOTOH. DHeprusi U UMIyJIbC POTOHA

OtkpeiTHe u uccnenoBanue Gorodddexra. ONbITHI
AT Cronerosa. 3akoHbl poTrosdPexra

7.1.3

VYpaBHeHue OifHmrediHa g porospdekra.
«Kpacnas rpanunay porosddexra

7.14

Jasnenue ceera. Onbirel [1LH. Jlebenena

7.1.5

XUMHYUECKOe IeliCTBHE CBETA

7.1.6

TexHUUYECKHE YCTPOKCTBA: (boTo31EMEHT,
dboTonaTuuk, coHeYHas OaTapesi, CBeTOANO

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. Omnbitel Pesepdopaa mo
HCCJIEZIOBAHMIO CTpOeHUs aToMa. I1nanerapHas
MOJI€JIb aTOMa

7.2.2

ITocrynater bopa. HM3nyueHne u MOOrJoOLIEHUE
(OTOHOB TIpU TEpexo[e aToMa C OIHOTO YPOBHS
sHepruu Ha npyroil. Buaer cmektpo. Chektp
YPOBHEH SHEPIrUM aTOMa BOAOPOAA

7.2.3

Bonnosele cpoiictBa yactul. BonHbl ge bpoiins.
Kopnyckynsipao-BonHoBo# ayanusm. [dudpakuus
3JIEKTPOHOB Ha KPUCTAJIAX

7.2.4

CriontaHHoe u BBIHYKICHHOC H3JIyUC€HUCE.
Y CcTpOoHCTBO M MPUHIMI Pa0OTHI J1azepa

7.2.5

TexHu4eckue yCTpOWCTBA: CHEKTPAJIbHBIA aHAJIU3
(criekTpocKo), J1a3ep, KBAHTOBBIN KOMITBIOTED

7.2.6

[Ipaktrueckue padorel. Habmonenne nuueiyaToro
CIeKTpa

73

ATOMHOE $IJTPO

7.3.1

Meroasl HaOIr0 IeHUs 51 perucTpanuu
3JIEMEHTAPHBIX YaCTUL]

732

OTtkpeiTue paanoaktuBHOCTH. OmbiThl Pesepdopaa
10 ONpENENIEHHI0  COCTaBa  PaJHOAKTHUBHOIO




usnyyenusi. CsolictBa anbda-, Oera-, ramma-
HU3JTYUCHUH. Bansnue PaaArOaKTUBHOCTH Ha KHUBBLIC
OPTaHU3MEBI

733

OTtkpeiTue mnpoTOHA U HeWTpoHa. HykioHHas
monenb simpa [eiisenOepra — HBanenko. 3apsin
sapa. Maccosoe uncio saapa. M3otonel

734

Anba-pacnan. DJIEKTPOHHBIA W TO3UTPOHHBIN
Oeta-pacmaz. I'amma-uzmyueHue. 3aKoH|
PaaMOaKTHBHOTO Pacmaaa

7.3.5

DHeprusi CBSI3U HYKJIOHOB B sifpe. SnepHble CUJIbL
JledexT mMacchl simpa

7.3.6

Snepnele peakunu. [lenenue u CUHTE3 siaep

7.3.7

Hnepnenii  peaxkrop. TepmosaepHbIi  CHHTES.
[Ipobnembl 1 MEPCHIEKTUBBI SIAEPHON SHEPTETHKHL.
DKOJIOTHYECKHUE ACTIEKTHI SIAEPHOM SHEPreTHKU

7.3.8

OneMeHTapHble YacTULbl. OTKpBITHE MO3UTPOHA.
DyHIaMEHTAJIBHBIE B3AUMOJECHCTBUS

739

TexHuueckue yCTpPOWCTBA. NO3UMETpP, Kamepa
BusnibcoHa, sinepHeIii peakTop, aToMHast bomOa

7.3.10

ITpaktuueckue pabotel. HMccnemoBaHne TpeKOB
gacTull (1o rotoBbIM oTorpadusim)

OJIEMEHTBI ACTPOPU3UKU

8.1

Bun 3Bésmuoro Heba. CosBesawmsi, sipkue 3BE3IHI,
IUIAHETHI, UX BUAUMOE IBMKEHUE

82

Conneunas cucrema. IlnaHeTbl 3eMHOH TIpYMIIbL.
[InaHeTBI-TUTaHTBI U WX CIYTHUKH, KapJIHKOBBIC
wia”HeTsl. Majielie Testa COMHEYHONH CHCTEMBI

83

Connue, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTD

8.4

Hcrounuk sHepruu ConHua U 386311

8.5

3BE311bl, WX OCHOBHBIE XapPAaKTEPUCTHKHU. Macca,
CBETUMOCTb, paauyc, TeMmneparypa, UX
B3aMMOCBs3b. JluarpaMMa «CHOEKTPaJIbHBIN KJIacC —
CBETUMOCTB. 3B&31bI TJIaBHOH
MOCJIEIOBATENbHOCTH.  3aBUCHUMOCTh  «Macca —
CBETUMOCTB)» IS 3BE37 TJIABHOU
MOCJIEIOBATEIbHOCTH

8.6

Buytpennee crtpoenue 3Bé3n. CoBpeMeHHbIE
HpeI[CTaBJ'IeHI/Iﬂ (6] HpOHCXO)KI[eHI/II/I 1 DOBOJHOLINH
CoJtHiia ¢ 3BE30. DTarbl )KU3HU 3BE3]

8.7

Mieunsbiit Ilyts — nama I'anaktuxa. CnupanbHas
cTpykTypa I'anaktuku, pacnpeneneHue 3B€37, rasa
u nbim. Ilonoxenune u nBwxkenue ConHUa B
lanaktuke. Ilnockas u cdepuyueckas MOACHUCTEMBI
INanakTuku

8.8

Tunel ramakTuk. PanuoranakTUKM W KBa3aphbl.
YEpHpble ObIpbl B iApax TraJIAKTHK




Bcenennas. Pacmmupenne BcenmenHoil.  3akoH
Xab6ma. Pazberanne ramaxtuk. Bospact u paamyc

8.9 .
Bcenennoii, teopuss bosbmoro B3peiBa. Mopenb
«ropsiueit Beenennoiry. PenukToBoe u3iydeHue
MacmrabHasi CTPYKTypa Bcenennoii.
8.10 MeraranakTuka. Hepeménnsie npobIeMbl

aACTPOHOMHHU




MPOBEPSEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiembie TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIeMOro |  OCHOBHOH 00Pa30BATeJIbHON MPOrpaMMBbI CpeHEro o01mero
TpedoBaHus o0pa3oBaHusi

1

ChopMupoBaHHOCTb yMEHUI pPAcMO3HABATH (DUBHUECKUE SIBJICHHUS

(poueccrl) U OOBSICHATD UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJIararomuuMn (1)I/ISI/I"IGCKI/IMI/I IIOHATHUAMU u

BEJIMYMHAMH, XapaKTEPU3YIOIIUMHU (PU3NIECKHUE TTPOLIECCHI

ChopMupoBaHHOCTb YMEHUH TPUMEHSTH 3aKOHBI KJIACCHUYECKOM
MEXaHHKH, MOJIEKYJISIPHOH bu3nku u TePMOIUHAMUKH,
SNIEKTPOAVUHAMUKH, KBAHTOBOH (DM3HWKHU sl aHAM3a U OOBSICHEHUS
SIBJICHUA MHKPOMHpA, MaKpOMHpA W MeEramupa, pa3indaTbh YCIIOBHS
(rpanHuIBl, 0ONACTH) MPUMEHUMOCTH (PH3HUYECKHX 3aKOHOB, NMOHHMATH
BCceoOIui xapakTep (PyHIAMEHTAIbHBIX 3aKOHOB M OTPAHHMYEHHOCTH
UCTIOJIb30BAHUSI YAaCTHBIX 3aKOHOB, aHAJM3UPOBaTh (HH3UYECKUe
MPOLECChI,  WCIOJIB3ysl ~ OCHOBHBIE  TIOJIOKEHUS,  3aKOHbI |

3aKOHOMEPHOCTH

ChopMupoBaHHOCTb YMEHHSI pPa3jinyaThb YCJIOBHUS MPUMEHUMOCTH

Mozeneil PU3NUeCKUX TN U MPOLECCOB (SIBJICHHI)

ChopMupOBaHHOCTh yMEHHs pellaTh pPac4YETHbIe 3a7add C SIBHO
3aIaHHON W HESIBHO 3aJaHHOW (PH3UYEeCKOW MONENbIO. HA OCHOBAHUU
aHaM3a YCJOBHSI BLIOMpAaTh (PU3UYECKUE MOJENH, OTBEYAIOIINE
TpeOOBaHUSAM 3a7a4u, TPUMEHSTH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH
U mocTynarbl  (DU3MYECKHMX ~— TEOpUH  MpU  HCIOJb30BAHUH
MaTeMaTHYECKUX METOMIOB pelIeHUs 3aaad, MPOBOIUTH PAaCUYEThl Ha
OCHOBAaHMM HMEIONIUXCS JaHHBIX, AaHAJTHU3UPOBATb pPE3yJbTAThl U

KOPPEKTUPOBATh METObI PELIEHUS C YUETOM MOy YEHHBIX PE3YyJIETaTOB

Pemarp kxauecTBeHHbIE 3amauu, TpeOyrOIIMe NMPUMEHEHUS 3HAHUN U3
Pa3HBIX PA3AENOB IIKOJBHOTO Kypca (U3UKHM, a TaK)Ke WHTETPaLlUH
3HAHUM W3 JAPYTUX MPEAMETOB E€CTECTBEHHOHAYYHOrO  LIMKJIA:
BBICTPAUBAaTh JIOTUYECKYKO LEMOYKY PpAacCy>KI€HUNW C Omopod Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILIGCKI/IG SABJICHUA

B.]'Ia,[[eHI/Ie OCHOBHBIMH MCTOOdaMH HAay4YHOIr0 ITO3HAHUA,




UCTIONB3YEMBbIMH B (PM3MKE: TPOBOAUTH MpPsIMbIE W KOCBEHHBIC
u3MepeHus: (PU3MYECKNX BEIHYWH, BBIOMpAs ONTUMAJBHBIH CIIOCOO
U3MEPEHUSI U MCIONB3YysI U3BECTHBIE METOMABI OLEHKH IMOTrPEIIHOCTEH
U3MEPEeHUH, NPOBOANTH HCCIECAOBAHUE 3aBUCUMOCTEH (PU3NUECKUX
BEJIMYMH C HCIIOJNb30BAHMEM TMPSMBIX H3MEPEHHH, OOBSACHSITH
NOJIyYEeHHBIE PE3YJIbTAThl, UCTIONB3YS (PU3NIECKHE TEOPHH, 3aKOHBI U
TIOHSATHS, W JAeJaTh BBIBOIBL, COONMOAATh MpaBmiia OE30MacHOro Tpyaa
NPU MPOBEICHUN HCCIIENOBAHUHA B PaMKaxX y4eOHOrO SKCIIEPUMEHTa U
yueOHO-UCCIeOBATENbCKON  JEATEIBHOCTH  C  HCIIOJIb30BAHUEM
IUPPOBBIX ~ HM3MEPHUTEIBHBIX  yCTPOHCTB M 1a0OpaTopHOro

obopynoBaHus

ChopMupoBaHHOCTb ~ YMEHUI  aHAJIM3UPOBATH W OICHHUBATH
MOCJIEACTBYSI OBITOBOM M MPOU3BOACTBEHHOH NESITEIbHOCTH YeJIOBEKa,
CBSI3aHHOU ¢ (DU3MUECKUMH TMPOLECCAMU, C TO3HIMHA 3KOJOTHYECKON
0e30macHOCTH; MPEACTABICHHI 0 PaLOHAIBHOM
MPUPOAONOJB30BAHUHY, A  TAaKKe€  pPasyMHOM  HCNOJb30BAHUHU
OOCTW)KCHUN HAyKH W TEXHOJOTMHA [IJs JAaJbHEHIIEro pa3BUTHS

YeJI0OBEYECKOro O0IIeCTBa

Omnanenne pa3aumuHbIMH crocodamu  paboTel ¢ uHpopMauuei
¢usnyeckoro - comepiKaHUs C  HCIOJB30BAHMEM  COBPEMEHHBIX
UHPOPMALIMOHHBIX TEXHOJIOTUH, pa3BUTHE YMEHHHA KPUTHYECKOTO

aHaJM3a M OLIEHKH JOCTOBEPHOCTH MOJyYaeMOi HHPOpMaLIH

10

ChopMupoBaHHOCTb ~ YMEHHH  TPHUMEHATb  OCHOBOIOJIATAIOIINE
ACTPOHOMUYECKUE TIOHATHS, TEOPUM W 3aKOHbl JJIsl aHajlu3a |
0o0bsicHeHUs1 (PU3HUECKUX TMPOLECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3MTHBIX CUCTEMAaX, B MEXKTaJaKTUIECKOU Cpele;, IBUKEHHUsST HeOeCHBIX

TeJI, BOJIIOIINY 3B&31 U BeenmenHoi




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMbBIX HA EID

1HO ®U3UKE

Kon
pa3aena/re
MbI

Kon
3JIeMeH
TA

IIposepsiemMblii 3jIeMEHT COAePKRAHMS

MEXAHHWKA

1.1

KMHEMATHUKA

1.1.1

MexaHn4eckoe JABUKCHUC. OTHOCUTENBLHOCTL MEXaHHYECKOTO

nBukenus. Cucrema orcuéra

1.12

MarepuanbHas TOYKa.

TpasKTOpPHA

Eé& pamiryc-BekTop:
Fle)=(x(z) »(z)z(2)),

TPAeKTOpIIA,

TlepeMelIeHIe: ?
ATe o ot o iy oo X
Ar=r(ty)—r(t)=rn—-n=

= (Ax, Ay, Az),

Iy T.

CIIOMKeHIIE [TepeMeIeHHil:

N, = 8,

1.1.3

Brrucnenue nepemelnenys U NyTH MaTepUaibHON TOYKU MPU
NPSMOJIMHEHHOM JIBM)KEHUH BJIOJIb OCH X TIO TpaduKy

3aBUCHUMOCTH V(1)

CxopocTb MaTepuaIbHON TOUKHU:

. AF
D=
At

=F'= ('ul_.ur.u__ )
At ' ' "

Ax ,
v = —L =X, AHAJIOTIYHO v_=Yy,, v.=Z,.

CroxeHHe CKOpocTell: o, =5, + 0, -

1.14




. . Av ‘
YCKO[]E‘HIIE MaTePHANBEHOII TOYKIL: a = IL =u = {ﬂ,_
o ! 2

Au T \ o
a,=—2- =(uv,)’, agamorm4Ho a, =(v, |, a.=(v.)"

Ar—{)

PaBHOMEpHOE NPSAMOIMHENHOE JBUXKEHUE:

X(t) = xg + vyt

1.15
Ve(t) — vy, = const
PaBHOYCKOpEHHOE NPSIMONMHENHOE JBUKEHUE:
at’
xit)=x,+tv, t+—
(1) =x, + v, 5
L’].'; (I:] = U: - 'ﬂxr
1.1.6 a, = const
vy, —u, =2a,(x, —x,)
v+ U,
HpII IBILKESHINI B OTHOM HAIIPABICHII IIVIE S = —
CobOoaHoe nageHue. Y cKopeHrne CBOOOIHOTO MaeHusI.
Vi 13 Ijﬂ
1.1.7
Yo o
(] Xo x

JBrkeHue Tena, OPOIIEHHOTO MO YIJIOM O K TOPU3OHTY:




".'l.'l:!‘) =X, +U,t=x, +U,cosa-f

5 5
2 4

g, .
¥ =y, tu,t +‘T =¥, tUysina-f—

g
|

o

Iful_ (f)=u, =uv,cosa
|0 (1) =v,, + g, =v,sina— gt

P

o9

=0

=—g=const

._ g

Kpusonuneiinoe asuxeHue. JIBuxeHne MaTepualbHON TOUKH
10 OKPYKHOCTH.

VYrioBas u TuHENHHas CKOPOCTb TOUKHU:

v =wR
1.1.8 IIpu paBHOMEPHOM IBHIKEHUH TOYKHU MO OKPYKHOCTH
2 5
W =—= 47V
T
. LleHTpOoCTpeMUTENBHOE YCKOPEHNUE TOUKHU:
(7 5
Qe = ? = w*R
. IlonHOE yCKOpEHHEe MaTepUalbHON TOUKHU
i 1 Teépnoe Teno. IlocTynarenbHOe U BpallaTeIbHOE ABUKEHUE
TBEPIOTO TENA
1.2 JUHAMUKA
151 Huepuunansnaeie cuctemnl orcuéra. Ilepsbiii 3akoH HerotoHa.
ITpunuun otHocutenbHOCTH [ anunes
Macca Tena. I1noTHOCTB BelecTBa:
1.22 p= m
%4
Cuna. ITpuHIuUN Cyneprio3uify CHII;
1.23 - I
FpaBHOAeﬁCTB — Fl + F2+- -
Bropoii 3akon HetoToHa: 1151 marepuanbHoit Touku 8 MCO
1.24 . ;

F1 = maq




5

Ap = FAt
npu

=

F = const

1.2.5

-—

‘Fii ﬁll

Tpertnii 3akoH HbIOTOHA 17151 MATEPUANIBHBIX TOYEK:

5

Fip = —Fpy

1.2.6

3aKOH BCEMHUPHOTO TSTOTEHHUS. CHJIBI MPUTSDKEHHUS MEXKIY
TOYEYHBIMU MACCAMHU PaBHBI
mim,
R2

F=¢G

Cuna TSKECTH. L[eHTp TSDKECTH Tejla. 3aBHCUMOCTb  CHUIBI

TSKECTH OT BBICOTHI h Haa NMOBEPXHOCTHIO IIIIAHETHI PAAUyCOM

RO:

GMm

™9 =R, + hy?

12.7

Cuna ynpyroctu. 3akoH I'yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHUe.
Cuna TpeHus! CKOJIbKCHHUSI:

frp = uN

p:

Cuna TpeHust MOKOsI:

p=

Koaddunment tpenus

129

JlaBnenue:

1.3

CTATHUKA

1.3.1

i




MOMEHT CHJIBI OTHOCUTEJIBHO OCH BPAIICHUAA:

M| = Fl, rae | — mie4o cubl

3,

F
OTHOCHUTEJIBHO OCH, TIPOXosiIeli yepe3 Touky O mepneHAnKyJIIpHO

PUCYHKY

LlenTp macc Tena. LleHTp Macc cuCTeMbl MaTEPUAJIbHBIX TOUECK:

- -

myry +myry+. ..

T =
132 e my +my+...
B onHOpOOHOM MOJIE TSKECTH
(g = const)
LIEHTP MaccC Tejla COBMNAAAET C €ro LIEHTPOM TSKECTH
Ycnosus pasHoBecust Teépaoro tena B UCO:
(M, +M, +...=0
133 < 0 °
\F+F+...=0

3axon Iackans

Hasnenue B xuakocTH, nokosimerics 8 UCO:

p =po + pgh

3akoH Apxumena:

.
e

FApx = _PBbITeCH

€CJTH TeJIO W KuAKOCTb mokositcst B UCO, To

FApx =rg VBbITeCH

VcioBue m1aBaHus TeN

1.4

3AKOHbBI COXPAHEHHNA B MEXAHUKE

Hmnynbc MaTepuanbHON TOUKU:

p=mv

Hmnynbc cucteMsl Teu:

P =0 +p2+

3aK0OH H3MEHEHHS U COXPAaHCHUA UMITYJIbCA:

B UCO




- -

Ap = A(pl + p2+- . ) = FlBHeIJ_IHAt + FZBHeLHHAt+' "

B UCO , ecniu

Ap = A(py +py+...) =0
, eClIn

- -

FlBHemH + FZBHemH+- ..=0

PeakTuBHOE nBUKEHUE

F

Pabota cuiibl Ha MaJjIoM NepeMELeHNH:

A= |f*:||l?_| -cos au=F, - Ax

145

ol F

—

)]
MonHOCTL CUIIBL:

€CJIM 32 BpeMsI

At
paboTa CHIIBI U3MEHSETCS Ha , TO MOILIHOCTD CUJIBI
A4

P=— =F-p-cosa
At Ar—s

146

Kunernueckas sHeprusi MaTepHalbHON TOYKH!

2 2

mve  p

E}(m—x:___

2 2m

3aK0OH M3MEHEHUST KUHETUYECKOH SHEPIruu CUCTEMBI

MatepuaibHbix Touek: B MCO AExkun = Al + A2 + ..

1.4.7

IloreHunanbHass SHEPrus:




JJIA IOTCHIIUAJIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

HOTGHL{I/IaJ'IbHaSI OHEPIrusa MaTepHaHbHOfI TOYKH B OJHOPOAHOM
ITOJIC TAXKCCTH.

EHOTeHu = m.gh

[ToreHumanbHas SHEPTHs yIpyro AeGOpPMHUPOBAHHOTO TeJa:

kx?
EHOTeHu = T

1.48

3aKOH M3MEHEHHS U COXPaHEHUA MeXaHU4IeCKOH OHEPruun:

Eugx = EE-:H:I:I L Encure:—m-

E IIC‘D ﬂ-E:]\.EEK = -AECE.'{ HEMOTEHI. CHI.

B IIC‘D é\.E]:Ex — {].. CcCII ABEEE HEIOTEHIL. CHI = D

L5

MEXAHUWYECKUE KOJIEBAHWA 11 BOJIHBI

1.5.1

rae

. DTO 3HAYUT, YTO

Iapmonnveckue koneOaHUs MaTePHAIbHOW TOYKH. AMIUTUTYA
u (paza konebanmii. KunemaTnueckoe onucaHue:
x(f) = Asin( ot +o, ),
v =x',

a(H=(v,),=—e'x() =a +a'x=0.
I/ X - CMelleHHe U3 PABHOBECHSI.

JIlnHaMu4eCckoe ONMUCaHue:

DHePreTU4ecKoe OMHMCAHHUE (3aKOH COXPAHEHUS MEXaHUYEeCKOU

SHEPTHH):
mut R _mug, R4 o
2 2 2 .

CBsi3p aMIuIUTY Bl KOJIeOaHUH CMEIEeHNsI MAaTePHabHONW TOUKH

C aMIUTUTYy1aMH KoJieOaH €€ CKOPOCTH U yCKOPEHHUS:

U =04, a_ =04




1.52

ITepron n vactoTa KoJgeOaHMIA:

IMepuon w™anblx CBOOOAHBIX KOJieOAHWN MAaTEMaTHYECKOTO

MAasiTHHKA:

ITF=2xn

ITepron cBOOOIHBIX KONEOAHHH MPYKMHHOTO MAasiITHUKA!

m

I3

T=2m

1.53

Beinyxnennble konedanus. Pesonanc. PesonancHas kpusas

1.54

Ilonepeuneie 51 MPOJONbHBIE BOJIHBL. Ckopoctb

pacnpOCTPaHEHUs U AJIMHA BOJHBIL

v
A=vT =—
v

Wnrepdepenuus u audpakius BOIH

1.55

3Byk. CKOpOCTb 3BYyKa

MOJIEKVIJIAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVJIAPHAA ®U3UKA

2.1.1

Mogenu cTpoeHust rasos, XUAKOCTEH W TBEPABIX Ten. Ilycte
TEPMOIUHAMHYECKAs] CUCTEMA (TeJI0) COCTOUT U3 N OJJMHAKOBBIX

MoJsiekyJ. Torna KonM4ecTBO BELECTBA
N m

P E—=
Ny

jpils
Ny
— 9UCI0 ABOTagpo, m — Macca CUCTEMBI (Tena),

u
— MOJISIPHAs1 Macca BEIIEeCTBa

2.1.2

TennoBoe ABMKEHHE ATOMOB U MOIJICKYJI BCIICCTBA

213

BzaumopaenicTBre YacTUL] BELECTBA

214

Huddysus. BpoyHoBCKOE NBIIKEHHE

215

Monens uneanbpuoro raza 8 MKT




2.16

- KOHLIEHTPALHST MOJIEKYJI

CBsi3p Mexy NaBJIeHHUEM U CpefHeld KUHETHYeCKOHW sHepruei
MOCTYNATEIbHOIO TEIUIOBOIO ABHXKEHUS MOJIEKYJ HIEaIBbHOIO

rasa (ocHoBHOe ypaBHeHne MKT):

1 7 2 | 2
p=—-mjuw'=—n-| ——|=—n-g
3 3 I3

rae m0 — Macca OHOM MOJIEKYJIB,

Tl:v

2.1.7

AbcomoTHas temneparypa: T =t +273K

2.18

CBsi3b TeMIepaTypsl ra3a Co CpenHell KMHETHUECKON 3Hepruei

MOCTYNATEJIbHOTO TCIJIOBOTO ABUXKCHUA €TI0 MOJICKY L.

— (ma*)
£ = = | =

kT

b | e

2.1.9

YpaBuenue p = nkT

2.1.10

Mogenb uaeajbHOrO ra3a B TCPMOAUHAMUKE!

| VpaBrerre Menreeesa — Kiarefipora
| BEpevKeHHe VT BHyTpeHHel SHepIHH
VpaBHeHHe MeHeneeBa — KrameiipoHa (OpHMeHIN.
3AINCH):
m pRT

pV=—RT =vRT =NkT, p=
L LL

BrIpakeHIle U1 BHYTPeHHell 3HepIiil 01HOATOMHOIO
rasa (IIpIIMeHIIMBIe (JOPMBI 3aIICH):

U=3vRT =2 Mk =3 L RT =ve T =3 p¥
2 2 2 .

2.1.11

3akoH I[a.]'[bTOHa AJIA JaBJICHUA CMECH PAa3pPECKEHHBIX I'a30B!




P =01 +p2+

2.1.12

Uzonpouecchl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM YHCIOM
MoJieKy N (C MOCTOSTHHBIM KOJIMYECTBOM BELIECTBA V):
uszorepma (T = const): pV = const ,

usoxopa (V = const):

p
—= t
T cons

usobapa (p = const):
%4
T = const
I'paduueckoe npencrasienue usomnponeccos Ha pV-, pT-u VT-
IrarpaMMax.
OO0beNUMHEHHDIH ra30BLII 3aK0OH:

pvV ;
T = cons

JJI1 ITOCTOAHHOI'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Hacbunennosie 1 HeHacbllleHHble mapbl.  KadecTBeHHas
3aBUCUMOCTb IJIOTHOCTU U JABJIEHMsI HACBIIEHHOIO Mapa oOT|
TEMIEePaTypbl, WX HE3aBUCUMOCTb OT O0BEMA HACHIEHHOTO

napa

2.1.14

BnaxxnocTs BO31yXa.
OTHOCHUTENBHAS BIAXKHOCTD!

¢ — pnapa (T) — pnapa (T)
pHaCbmmapa (T) pHaCbmmapa (T)

2.1.15

H3meHeHne arperaTHbIX COCTOSHUM BELIECTBA. HCHApPEHUE HU

KOHACHCAMA, KUIICHUE ) KUAKOCTHU

2.1.16

H3meHeHne arperaTHbIX COCTOSHUM BELIECTBA. IUIABJIEHUE HU

KpucTajain3anus

2.1.17

[IpeoOpazopanue sHEPTrUU B (ha30BBIX MEPeXoIax

22

TEPMOJHAMUKA

221

TeroBoe paBHOBECHE U TeMIepaTypa




2.2.2

BryTtpeHnHss sHeprus

Tennonepenaya kak crocod M3MEHEHHsT BHYTPEHHEW SHEPTHH

223 0e3 cosepuieHus: padoThl. KOHBEKIWS, TEMJIONPOBOIHOCTD,
U3JIyYCHHE
KonuuecTBo TEMIOTHI.
224 VY enapHas TEMIOEMKOCTh BEIIECTBA C:
Q = cmAT
Y nenpHas Teruora napoodpasosanus L: O = Lm.
22.5 VY nenpHast TEIUIOTA TUIABJIEHUS A. O = Am.
Y nenbHas TeroTa cropanus Tommea . O = gm
DnemMeHTapHas padoTa B TEPMOAMHAMUKE!
226 A=pav
Brrancnenue pabotel o rpaduky npoiecca Ha pV-guarpamme
IlepBblii 3aKOH TEPMOAUHAMUKH
Q2 =AUy + A, = (U, — Uy + A1
227
Annabara:
Q2 =0= 4y, = (U - U,) = AUy,
2238 Bropoii 3akon TepmognaamMuku. Heobpatumble mporecchl
ITpunumne! gerictBus Termiosbix Mamud. KIT/I:
— ASE ILHEID — QHIBI‘F _|QXCJ'[| — 1 _ |Qxc]'[|
229 = 0 o0
~-Harp ~Harp ~ -Harp
Maxkcumanbroe 3HaueHue K11/ I{ukn Kapho:
L = T.
22.10 Max T = Ngg = ———=1-322
) T earg T arg
YpasHeHue TermioBoro danaHca:
2211

Q1 +Q,+Q3+...=0

DJIEKTPOAMHAMUKA




3.1

SQJIEKTPUYECKOE IIOJIE

OnexTpuzalus Tel U €€ MNPOsBIEHUs. DIEKTPUUECKUN 3aps.

3.1.1 JBa BuAa 3apsna. DIeMEHTAPHBINA 3JICKTPUUECKHUN 3apsa. 3aKOH
COXPaHEHHUs DJIEKTPUUIECKOTrO 3apsia
Bzaunmoneticteue 3apsinos. Toueunble 3apsiabl. 3akoH KynoHa:
B OJTHOPOJIHOM BEIECTBE C AUBJIEKTPUUECKOIN MPOHULIAEMOCTBIO
&
312
q "Ha2 1 {? “[Ha2
F= ﬁ" il |?‘_ — e _ 2
&1 4mes, 1
3.1.3 Onexktpuueckoe noje. Ero neiicTsue Ha 3J1eKTpuiecKue 3apsbl
Hanps:xk€HHOCTD 3J1€KTPUUECKOro MoJIs:
- F
qnpo6ﬂbn71
ITone Toueunoro 3apsaa:
3.14 E, = k—
T rz
OIHOPOJHOE NOJIE:
E = const.
KapTtune! nTuHuN HanpsKEHHOCTH 3TUX MOJIEH
IToTeH1ManbHOCTD AJEKTPOCTATUUECKOTO MOJIS.
PasHOCTb NOTEHLIMATIOB U HAMPSKEHUE:
A1z = q(P1 — ¢2) = —qAp = qU.
ITorennmanbHas 3Heprus 3apsAaa B 3JEKTPOCTATHUECKOM MOJIE:
W=q¢
3.15
A =—-AW

Ilorennuan SJCKTPOCTATUICCKOTO MMOJIA:

g
q

CBs13b HaprbKéHHOCTI/I nojii U pPasHOCTU MNOTCHLUAIOB JIA

OITHOPOMHOTO 3JiekTpocTaTudeckoro most: U = Ed




IIpuHIMn cynepno3uuuu 3IeKTPUIECKUX MOJEH:

3.16 E=E +E+...,0 =¢ + ¢P,+...

IIpoBOAHUKHU B 3JIEKTPOCTATUYECKOM I10JIE.
317 VYcnoBue paBHOBecHs 3apsAA0B: BHYTPU IPOBOAHUKA

ELt=0
, BHYTPU U HA OBEPXHOCTU IIPOBOJHUKA ( = const

JU3IEeKTPUKUA B 3JIEKTPOCTATUYECKOM Mojie. Jusnexkrpudeckas
3.18
MIPOHULIAEMOCTD BEIECTBA €

Konnencatop. DneKkTpoéMKOCTb KOHAEHCATOPA:

q
c=-=
U

319
DIEeKTPOEMKOCTD TIOCKOTO KOHASHCATOPA!

£gyS
= =&y

d

Hapanneanoe COCAUHEHNEC KOHACHCATOPOB!

q =q1+q2+...,U1 = UZ =---;Cr1apajm_C1+C2+-"

ITocnenoBarenbHOE COENMHEHNE KOHAECHCATOPOB!
3.1.10

U=Ui+Uz.,q1=q=..., =—=+—=+..

OHeprus 3aps>KeHHOTO KOHAEHCATOPA:

Uu cu? 2
3.1.11 w2V _CU%_q

c 2 2 2C

3AKOHBI IIOCTOAHHOI'O TOKA

Cuna ToKa:
-2
3.2.1 At |40

IToctosauusiii Tok: I = const

Jns mocrosiHHOrO TOKA = It

3.2.2 YcnoBus CyleCTBOBAHUS 3JIEKTPUUECKOrO TOKA.




Hanpsxkenne U u DJIC E

323

3axon Oma a1 yyacTKa Lemnu:

I_U
"R

324

DJIIeKTpUUecKOoe COMPOTUBJIEHHE. 3aBUCUMOCTb CONPOTHUBIIEHUS
OIHOPOIHOIO MPOBOAHUKA OT €ro IAJIUHBI U CEUEHUs. Y ACNbHOE

CONPOTUBJICHUE BEILICCTBA.

l
R:p§

3.2.5

Hcrounuku Toka. 3/IC ucTouHMKA TOKA:

A CTOPOHHUXCUJT

q

E =

BHyTpeHHee cOnpOTHUBIEHHE HCTOYHUKA TOKA

3.2.6

3axkoH OMa asst TOJTHOH (3aMKHYTOMH) 3JieKTpryeckoi nenu: E =

IR + Ir, oTkynna

3.2.7

Hapanneanoe COCOMHCHIEC HpOBOI[HI/IKOBI
[=11+12+.,Ul=02=_,
1 1 1

=—+—+..
Rnapa}m Rl RZ

HOCHeHOBaTeHbHoe COCOIUHEHUEC MTPOBOJHUKOB!
U=ul+02+. ., 11=12=
RHOCJl e R1 + R2+ .

328

Pabora snexTpuueckoro Toka: A = [Ut.
3akon Jlxoymns — Jlenua:
Q = I?Rt

Ha pesucrope




UZ
R:Q=A=12Rt=IUt=Ft

MOIIHOCTE 3JEKTPUIYECKOTO TOKA!

AAd y
P=—0y =1IU
At Ar—Q
TernnoBast MOIIHOCTD, BbIAEISIEMAs HA PE3UCTOPE:
2
5, E -
3290 P=IR=—=1U
R
MoInHOCTE UCTOYHHUKA TOKA!
AA
_ ©T. CHIT _
B = ~ =FI
Ar—l)
CBOOOHBIE HOCUTENH JIEKTPUYECKIX 3apsI0B B MPOBOIHUKAX.
- MexaHu3mMbl NPOBOAMMOCTH TBEPABIX METAJIOB, PaCTBOPOB U
pacIuiaBoB 3JIEKTPOJIUTOB, ra3os. [HonynpoBoaHUKH.
[TonynpoBOAHUKOBBIN AMOA
33 MAI'HUTHOE I1OJIE
MexaHnyeckoe B3aUMOJCHCTBHE MArHUTOB. MAarHuTHOE TMOJIE.
Bexrop warHutHON wuHAykuuu. IlpuHnmn cynepno3uuuun
MarHUTHBIX MOJICH:
Jluann wHAykuMM  MarHutHoro noss.  KaptuHa — nuHUEA
WHAYKIUA MAarHUTHOTO TIOJISI TIOJIOCOBOTO M MOAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB
Oneir Opcrega. MarHuTHoe TMojie NPOBOJHHUKA C TOKOM.
KapTtuHa muHMII WHAYKUUMM MAarHUTHOIO TMOJs JJIMHHOIO
332
MPSIMOTO NPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO MPOBOJHUKA,
KaTYILIKH C TOKOM
Cuna Amnepa, e€ HanpaBJeHUE U BeININHA:
F, = IBlsina
3.3.3 |, rae o — yroja MeXay HanpaBJI€HUEM NPOBOAHNUKA U BEKTOPOM
B
334 Cuna JlopeHua, €€ HampaBJeHUE U BEIUUYNHA:

Fnop =l q | vBsina




7€ 0. — YTOJl MeXIy BEKTOpaMu

5

B
: I[BI/DKGHI/IG Sapﬂ)KeHHOfI HaCTULbl B OJHOPOAHOM MAaroHuTHOM IIOJIE

3.4

DJIEKTPOMATHUTHAA UHAYKIIMA

IToTok BeKTOpa MAarHUTHOM UHAYKIUU:
® = B, S = BScosa

3.4.1
342 SBnenue snexrpomarautHor UHAYKIUU. DC naIyKUIMHA
3aKoH 3JeKTpOMarHuTHol uHaykuuu Papanes:
343 E = _'&_(D =
At Af—i)
F oo
\ 1”
(vl
% 0
I
( — =
OJ1C uHaYKIMK B MPSIMOM MPOBOAHUKE JAJTMHOM |, NBIDKyIIEMCst
CO CKOPOCTBIO
v
3.44 CEN))

B OJHOPOJHOM MAarHUTHOM nosie B:
| E; |= Blvcosa

, TJIe 0. — yroJ MexXJly BEKTOpOM B 1 HOpMaIbio

5

n
K [IJIOCKOCTH, B KOTOPOI1 JieXKaT BEKTOPbI

.
5

luv
; eClIn




TO
| E; |I= Blv

3.45

IIpasuino Jlenna

3.46

HHayKTUBHOCTB:
L= d
]
, umu @ = LI

Camounnykuus. DJIC caMOMHAYKIIUH:

E;:—LE\A =—ITI

=l d
i

I—AJ

3.4.7

3Hepr1/151 MAariuTHOTI'O MOJI KATYHIKU C TOKOM:!

LI?
W=

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHWA 11 BOJIHbBI

3.1

Konebarenpubiii  koHTYp. CBOOODHBIE 3JIEKTPOMATrHUTHBIC
KoyiebaHus B NI€ATbHOM KOJleOaTeIbHOM KOHTYpE:

r W %

! gl TJ =gﬂu51‘l11|_ C!JT—(PS |

1.,. = A : A ,
LI |t)=q, =g, _ cos| ot +@,|=1__cos|wf+q,]

®opmyna Tomcona:

T =2nVLC
, OTKyAa
27 1
w=—-—=—
T VIC

Cs13b AMIUIMTY bl 3apsia KOHACHCATOpa C aMHHHTYI[OfI CHIJIBI

TOKa TIpH CBO6OI[HbIX SJICKTPOMArHUTHBIX KOJIEOaHUSIX B




U/ICATbHOM KOJIeOaTeIbHOM KOHTYPE:

max

0

qmax =

3aKOH COXpaHEHUs JHEPrHH B HUACATBLHOM KOjeOaTeTbHOM

KOHTYype€:
3.52 L
3:3.3 BoIHYKIIEHHBIE 3JI€KTPOMAarHUTHBIE KoneOanus. Pesonanc
ITepemennrii Tok. IlpomsBoacTo, mepemada u motpedieHne
3JIEKTPUYECKOHN SHEPTrUun
3.54 . . . 5
cu® LI cuc__ LI’
+ = mEE = mEE = const.
2 2 2 2
CpolicTBa 3JEKTPOMArHUTHBIX BOJH. B3aumHas opueHTaLus
355 BEKTOPOB B 3JICKTPOMAarHUTHOH BOJIHE B BAKYYME:
ElBlc
0 ITkana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
IIpssmonuHeliHOe pacpOCTpaHEHUE CBETA B ONHOPOIHOMN Cpene.
3.6.1
Toueunelii uctounuk. Jlyu ceera
3aKOHbI OTPa’KEHUsI CBETA.
a=pf
3.62
alP
77777777777
3.63 IMocTpoenne u300paskeHU B TUIOCKOM 3epKajie
3aKOHBI IPEJIOMJIEHUSI CBETA.
IIpenomnenue ceera:
nisina = nysingp.
3.6.4 d B2

AOGCONIOTHBIN NOKAa3aTeNb MPETOMIICHHUS !

C
Nage = ;




OTHOCUTENBHBIN NTOKA3aTeNb MPENOMIICHUS:

n, Y

n

n,
Xon nydeil B mpusMe.

Vi =V3, Mk =k,
CoOTHOIIEHHE YaCTOT M COOTHOLICHHE JUIMH BOJNH IIPH
Mepexoe MOHOXPOMATHYECKOrO CBETA uepe3 IPaHHIly paszela

ABYX ONTHYCCKUX CPCA:

n,<n, n,
Uy .
3.6.5
IlonHOoe BHYyTpEHHEE OTpaskeHHUE.
IIpenenbHbIi yroy NOIHOrO BHYTPEHHETO OTPAXKECHHUS:
, 1 ny
Sinay, = =—
Noru ny
Cobuparomue M paccemBaroliie JHH3BL. TOHKas JIUH3A.
DOKYyCHOE PaCCTOSIHUE U ONTUYECKAs! CUJIA TOHKOW JIMH3BIL
3.6.6 Dt
F
®opmyJia TOHKOH JIMH3BL
1 1 1
—_—t ===
d' f F
3.6.7

VBenuueHue, n1aBaeMoe JUH30M:

h 1f1l
F:—:—
H d




F\ h

R o
B cnyuae paccenBaroiiei JTUH3BIL:

1
DO=F = 50,
3.6.8 = h_1f1 1
H d
Xon nydva, NpoIIEAIIero JUH3Y MO NPOU3BOJIbHBIM YIJIOM K €€
riaBHOH ontudeckoi ocu. IlocTpoenne n3oOpaskeHU TOUKH |
OTpe3Ka MpsIMOi B COOMPAIOLINX M PACCEUBAIOIINX JIMH3AaX U UX
cucTemax
550 dotoanmapar kak onrTuueckuil nmpudop. ['mas kak onrTuueckas
o CUCTEMA
Unrepdepennuss cera. KorepeHTHble HCTOYHUKU. Y CIOBUS
HaOmoeHns MaKCHMYMOB u MUHUMYMOB B
UHTePPEPEHIIMOHHONH  KapTHUHE  OT  JBYX  CHH(]A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB!
3.6. y
MaKCIIMYMBI — A=2m—, m=0,£1,£2,13,.,
p
A
MITHIIMYMET — A=(2m+ 1,]:__. m=0+x1,+2 +3 _
Huppakuus ceera. udpakunonnas pemérka. YciaoBue
HaOJIFOIEHUS TIIABHBIX MAKCHUMYMOB IPU HOPMAJIbHOM Ma/I€HUH
MOHOXPOMATHYECKOT'O CBETAa C JJIMHOH BOJIHBI A HA PEIIETKY C
3611 nepuogom d:

dsing, =mi,m=0,+/-1,+/-2,+/-3,..




3.6.12

Jucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITY CKVJIIPHO-BOJTHOBOM Y AJIU3M

4.1.1

Iunoresa M. I1nanka o kBanTtax. @opmyina [1nanka: E = hv

412

@DotoHbl. JHeprust PpoToHa:
= e e
=hv = 5= pc
HNwmnynec poToHa:

hv
c

413

@orosddext. Onbiter A.I'. Cronerosa. 3akoHb! hoTosddexra

414

Ypasuenue DitamnTeiiHa st porosddexra:

Ecl)OTOHa = ABbIXOﬂa + E}(I/mmax;

rae,

hc
Ecl)OTOHa =hv = 7}

he
ABbIXOAa = hv}(p = 2_
Kp

2
MV* max
Erummax = 2 = eUgay

415

JlaBneHue ceera.

JaBieHue cBeTa Ha MOJHOCTBIO OTPAXKAIOLIYIO MOBEPXHOCTb U

Ha MOJTHOCTBIO NOTTIOMAOINYH0 MOBEPXHOCTDH

42

OU3UKA ATOMA

421

IInanerapHas Mopenb aToMa

422

IMoctynarel bopa. U3nydenwe u moriomeHne (HOTOHOB TpU

Mepexoe aToMa ¢ OHOTO YPOBHS SHEPTUU HA APYTOM:
he

=—=I|E,-E

“mn

™ |

hv

mr




JIuHeiyaTbie COEKTPHI.

CnexTp ypOBHEl 3HEepruu aToMa BOAOPOA!

423
- —13,63B
E =——, n=1,23, _
n-
43 OU3UKA ATOMHOI'O AJIPA
151 Hyxknonnass monens simpa I'elizenOGepra — HMBanenko. 3apsn
o sapa. Maccosoe uncio saapa. M3otonel
PaanoakTuBHOCTS.
Anbda-pacnan;
A Ad~r 4
bera-pacnan.
DJNIeKTPOHHBIN B-pacnai;
432
_:"_ X _j'_ ‘Ir 3 -
o THRIL T BT
ITosutpoHHsIit B-pacnan:
XA Y+ Y7+ v,
l'amma-uznydenue
3aKOH paAiMOaKTHBHOIO pacnaja:
-t
N(t) = Ny 2T
433
Ilyctb m — Macca paguoakTUBHOTO BellecTBa. Toraa
-t
m(t) =my* 2T
434 AnepHble peakuuu. JleaeHue u CUHTES saep




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE

OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA
» Guzuka. Onekrpoaunamuka, 10-11 kmacesl/ Mskumies 5., CunsikoB A.3.,
OO1ECTBO ¢ OTPAaHMYEHHONW OTBETCTBEHHOCTHIO «/IPOMAY; AKIMOHEpHOE
obuectBo «M3mnarenscTBO «IIpocBenicHue»

» ®uzuka. Ontuka. KBantoBas pusuka, 11 kimace/ Msikumes ['.51., Cunsikos A 3.,
OO1ECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEPHOE
obuectBo «M3mnarenscTBO «IIpocBenicHue»

» ®usuka. MonekynspHas pusuka. Tepmoaunamuka, 10 knace/ Msikumes .51,
CunsikoB A.3., O01IECTBO ¢ OTPAHUYEHHOM OTBETCTBEHHOCTHIO « [IPODAY;
AxkunoHepHoe o0mectBo «M3marensctBo «IIpocBemieHney

» Ousnka. Mexanuka, 10 knace/ Msaxwuies I'.51., CuagkoB A.3., O0mecTBo ¢
OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIIMOHEPHOE OOLIECTBO
«HznarensctBo «IIpocserieHue»

» Ousnka. Komebanns u Bonnsbl, 11 kmace/ Maxumes I'.51., Cuasaxos A 3.,

OO1ECTBO ¢ OTPAaHUYEHHONW OTBETCTBEHHOCTHIO «JIPODAY; AKIMOHEPHOE

obuiecTBo «M3aarenbcTBo «lIpocBeiieHne»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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