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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKEe Ha YPOBHE CPEAHEro oOmIEro o00Opa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJIOKEHUH M TpeOOBAHMA K pe3ysibTaraM OCBOCHMS
OCHOBHOM 00pa3oBaTesibHON nporpaMMsl, peAcTaBieHHbIX B DI'OC COO, a Takxke
¢ yuéroM (enepanbHOi padoueid mporpaMmbl BocnuTaHus W KoHuenmuu
npenojiaBaHus yueOHoro npeamera « dusnka» B 00pazoBaTeIbHBIX OPraHU3alUsIX
Poccuiickoii @enepanyin, peaau3yommx OCHOBHBIE 00PAa30BaATENbHBIC TPOTPAMMBI.

[TporpamMma no pu3mke onpeaesser 00sS3aTeIbHOE MPEAMETHOE COAEPKAHUE,
YCTAHABJIMBACT PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHUSI TEM M Pa3/IEioB
yueOHOTO MpeaMeTa ¢ YUYETOM MEXKIPEIAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKKA  y4eOHOr0 MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  O0ydaroImuxcs.
[TporpamMma mo ¢usuke AAET MPEACTABIECHUE O LEAX, COAECP’KAHUM, OOIICH
cTpaTeruv OOYyYeHHs, BOCIHUTAHUS M Pa3BUTUs OOYYAIOUIMXCS CpPEACTBAMU
yueOHOro npeaMera « Duznkay Ha yriyOJIEHHOM YPOBHE.

Hzyuenue kypca (puzuku yriayOJaEHHOTO YPOBHSI MO3BOJIIET PEaIM30BaTh
3a1a4i npo(ECCHOHATBHONW OPUEHTALMHU, HANPABJIEHO HA CO3/AHWE YCIIOBUM AJist
OPOSIBJICHUS. CBOMX MHTEJUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH KaKIbiM
o0yvaroImumcsi, KOTOPblE HEOOXOAMMBI Uil TPOAOJDKEHUS OOpa3oBaHMs B
OpraHu3alMsIX MPOPECCHOHANTBHOIO O0pa30oBaHMs N0 PA3JMYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme no ¢pusnke onpeaenstoTcs MIaHuPyEMbIE PE3YIbTaThl OCBOCHHS
Kypca (U3MKKM Ha YPOBHE CpeaHero oO0umiero o0pa3oBaHUs. JUYHOCTHEIE,
METANPEAMETHBIE, MPEAMETHBIE (Ha  yrmIyOnméHHoM  ypoBHE). HayuHo-
METOJOJIOTUYECKOH OCHOBOW Juisi pa3paboTkM TpeOOBaHWUI K JMYHOCTHBIM,
METANMPEIMETHBIM W TMPEAMETHBIM pe3yjbTaraM OOyuarolIMXCs, OCBOMBIIUX
nporpammy 1o (pU3MKE Ha YPOBHE CPEIHETO 001IEro 00pa3oBaHus Ha yriayOnEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ACITEIbHOCTHBIN MOAXOI.

[TporpamMma no GpHU3MKE BKIIFOUYAET:

IUTAHUPYEMBIE PE3YJIBTAThI OCBOCHUS Kypca PU3nKH Ha yrayOnEHHOM YPOBHE,
B TOM YKCJI€ MPEAMETHBIE PE3YJIbTATHI MO rojaM 00yUEHUS;

coJiepkanue yueOHoro npeamera « @u3nkay» 1mo rogam 00ydYeHHs.

[Tporpamma mo (uU3MKE HMMEET TPUMEPHBIA XapakTep M MOXKET OBITh
WCIOJIb30BaHA YUUTENAMHU (PU3HKH JIJIs1 COCTABJICHMS CBOMX pab0UYHMX MPOrpamm.

[Tporpamma 1o (M3UKE HE CKOBHIBACT TBOPUECKYIO MHUIMATUBRY YUUTENCH U
OPEIOCTABIACT BO3MOXKHOCTH JJII  PEaIM3alUM  PA3IUYHBIX METOIUYECCKHUX
NOIXOJ0B K NPENOAABaHUI0 (M3WKM HA YIrIyONEHHOM YpPOBHE TPH YCIIOBUU
COXPaHEHUs 003aTENBHOM YaCTH COACPKAHUS Kypca.

du3nka Kak Hayka O HaumOosjee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
KaueCTBE yYEOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBII BKJIAI B CUCTEMY
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3HaHMI 00 okpyskarommeM mupe. LLIkombHbIH Kype (PU3HKN — CUCTEMOOOpa3yOLIHi
IJIsl €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWN, W3y4YaCMbIX XWUMHECH, OWOJIOTHUCH,
(¢usznueckoid reorpadueii W acTpoOHOMHUEH. HCMonb30BaHWE W AKTHUBHOE
OPUMEHEHUE (DU3WYECKUX 3HAHWHA OMNPEIEIHIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPA3HBIX TEXHOJOTUH B C(hepe IHEPrETHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJYYCHHUS. HOBBIX MaTEpUalioB C 3aJaHHBIMU CcBoWcTBamMu. U3yueHue (usuku
BHOCUT OCHOBHOHM BKJIaJ B (pOPMHUPOBAHME €CTECTBEHHO-HAYYHON KapTUHBI MUpA
oOyyarotierocs, B (GOpMUPOBAHUE YMEHUIM MPUMEHSTh HAYUHBIA METOJ MO3HAHUS
IPU BBIMOJHEHUH UMH YUEOHBIX UCCIIEOBAHUIA.

B ocHOBY kypca pu3Kku Ha ypOBHE CpeIHEr0 00UIEr0 0Opa30BaHMUs MOJIOKEH
psi UEH, KOTOPBIE MOXKHO PAcCMaTPUBATh KaK MPUHIIMIIBI €70 MOCTPOCHUSI.

Hoea uenocmunocmu. B COOTBETCTBHM C HEH KYypC SIBISETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEPHall U3 BCEX PA3NENOB (DU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoea zenepanusauyuu. B coOTBETCTBHM C HEWl Mmarepuan Kypca (PU3HKU
00beIMHEH BOKPYr (usuueckux Teopuil. Beaymum B Kypce sBiseTcs
(GopMHpOBAHME TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTre€pvu, BEUICCTBE U
noJie.

Hoea cymanumapuszauyuu. EE peannszanms MPEANONaracT MCHOIb30BaHUE
TYMAHUTAPHOTO MOTECHIMANAa (PU3NUYECKOM HAYKH, OCMBICICHUE CBS3U Pa3BUTHUS
(GU3UKH C pPa3BUTHEM OOILECTBA, 4 TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y SKOJIOTUYECKUMU MPOOIEMaMH.

Hoea npuxnaonoii nanpaeaennocmu. Kype puzuku yrnmyOa€HHOTO ypOBHS
IPENONaracT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTMUYECKUX
MPUWIOKEHUI W3YYEHHBIX TEOPUl M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOUIMX MPEACTABICHUNA M COBPEMEHHBIE TEXHMUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TOCPEACTBOM BBEACHHS JJIEMEHTOB
COJIEP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJIeMaM  COBPEMEHHOCTH,
KOTOPbIE CBS3aHbI C PA3BUTUEM TEXHUKUA M TEXHOJIOTHM, a TaKKe O0OCYKICHMUS
npo0JIEM PAllMOHAIBHOTO MPUPOIOIIONB30BAHMS M HKOJIOTHYECKO O€30MaCHOCTH.

OcBoeHUE COAEPKAHMS TPOrPaMMBbI IO (PUBUKE TOJIKHO OBITh MOCTPOCHO HA
OPUHLANAX CUCTEMHO-AEATENBHOCTHOTO moaxoAa. s pusuku peanusanust 3THX
NPUHLAMIOB 0A3MPYETCsl HA UCIOJIB30BAHUH CAMOCTOSITENIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIEHCTBYIOIEr0 (pakropa yueOHoro mpouecca. s yrinyOnéHHOTO
YPOBHS — 3TO CHUCTEMA CaMOCTOSTEIBHOIO YYEHMUYECKOTO SKCIECPUMEHTA,
BKJTIOYAIOLIETO (PPOHTAIBHBIE YUEHUYECKUE OMBITHI MPU M3YYCHUHM HOBOIO
Mmarepuaina, JadopaTopHbie padoThl U PadOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
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IBa crocoda peanu3anuy GU3nYeCKoro mpakTuKyma. B mepBoM citydyae MpakTUKyM
npoBoguTcs 0o B KoHIE 10 m 11 kimaccoB, mubO MOCHE MEPBOrO U BTOPOTrO
MOJIyTOJUi B KaKJIOM M3 3TUX KJIaccoB. BTopoitl cmocod — 3To uHTErpanus padot
IPaKTUKyMa B CUCTEMY J1a0OPATOPHBIX pabOT, KOTOPbIE MPOBOJSTCS B MPOLECCE
u3ydyeHus pazzaena (temsl). [Ipu 3T70M moa padoTaMHM MPAKTHKYMa MOHUMAETCS
CaMOCTOSITENIbHOE ~ MCCJICOBAHUE, KOTOPOE TMPOBOJAUTCS MO  PYKOBOJICTBY
CBEPHYTOr0, 0000MERHOTO BH1a €3 MOIAroBOH HHCTPYKLIUN.

B nporpamme mo (u3Mke cuUCTEMa YYEHUYECKOTO OKCHEPUMEHTA,
71a0opaTOpHbIX padOT U MPaKTHUKyMa MPEJCTaB/ieHA €IUHBIM NepeuHeM. Bribop
TEMATUKU Ui STUX BUJOB YUYEHUYECKUX MPAKTUUYECKUX PpabOT OCYUIECTBISETCS
y4aCTHUKAMU 00pa3oBaTEIbHOIO MPOLECCa UCXOI U3 OCOOCHHOCTEN MOYpPOUYHOTO
IUIAHAPOBAHKUsST W OCHallecHus KaOwmHera (usuku. [Ipm 3ToM obecneumBaeTcs
OBJIafICHUE OOYYAIOIIMMUCS YMEHUSIMU TPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICOBAHUSI 3aBUCUMOCTEH (U3NYECKUX BETMYMH M MOCTAHOBKY
OIBITOB MO MPOBEPKE MPEASIOKEHHBIX THIIOTES.

Bonbliioe BHUMaHUE YACTSETCS PEIICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 11 pacu€THBIX 3aa4 MPUOPUTETOM SIBJISIOTCS 3a/1a4U C SBHO 3aJaHHOMN
U HESIBHO 3aJJaHHOM (PU3NYECKON MOJIENBIO, MTO3BOJISIONINE MPUMEHSITh U3YUEHHBIE
3aKOHBI M 3aKOHOMEPHOCTM Kak M3 OJHOTO paszjefia Kypca, TaK U HHTErpUpysl
NPUMEHEHUE 3HAHUH U3 Pa3HbIX pa3aesioB. JJis KaueCTBEHHBIX 3aa4 MPUOPUTETOM
ABJIIIFOTCA  33JaHUs HAa OOBACHEHUE/NPEACKA3aHUE MPOTEKAHUS (PU3NYECKUX
SIBJICHUM M TPOLIECCOB B OKPY>KAIOIICH >KM3HU, TPeOyromue BoIOOpa (HPU3HUECKOM
MOJIEJIU AJIsl CUTYallMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootercTBum ¢ TpedoBanusmu GI'OC COO k MaTepHaTbHO-TEXHUUYECKOMY
o0ecrnedyeHnto0 y4eOHOro npouecca Kype pu3nku yrinyOlIEHHOTO YPOBHSI HA YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH HM3Y4aTbCsd B YCIOBUSAX MPEIMETHOTO
kaOuHera. B kaOuHere (M3MKKM J0DKHO OBITH HEOOXOAMMOE JTAOOPaTOPHOE
000py0BaHUE IS BHITIOJHEHUS] YKa3aHHBIX B POTrpaMMe 1o (PU3UKE YICHUUECKUX
OTIBITOB, JTJAOOPATOPHBIX PadOT U paboOT MPAKTUKYyMa, & TAKXKE NEMOHCTPAMOHHOE
000pyAOBaHUE.

JleMoHCTpaunoHHoe 00opyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTAaTOYHOCTH U O0ECMEUMBACT MOCTAHOBKY
NEPEUYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JAEMOHCTpalUi JJis
UCCJICAOBAHMSI  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, JMIUPUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGoparopHoe 0OOpPYyAOBAHME Il YUYEHWUYECKMX NPAKTHYECKHX pPadoT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECHEUMBACTCS B PAcCuETe
OJHOTO KOMIUIEKTa Ha JBYX oOOydYaromuxcs. TeMaTUYeCKUe KOMILIEKThI
Ja00paTOpHOTO OOOPYAOBAHUS JOJOKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
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WCIOJIb30BAHUN AHAJIOTOBBIX W LHHU(POBBIX MPUOOPOB, a TAKKE KOMITBEOTEPHBIX
WU3MEPUTENTBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIETISIMU U3yYEHUS (PU3HKHN B 00IIEM 00pa30BAHUM SIBJISIFOTCS:

(opMuUpOBaHME HHTEpPECA W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY
U3YUYCHUIO TPUPOIBL, PA3BHUTHEC MX HWHTEJIEKTYaJlbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

Pa3BUTHE MPEICTABICHHUIA O HAYYHOM METOJAC MO3HAHWSA M (POPMUPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM,

(OopMUPOBAHME HAYUYHOTO MHUPOBO33PCHHUS KAK PE3YJIbTAaTa M3yUYEHUsST OCHOB
CTPOCHMSI MAaTEPHH U (DyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(OPMHUPOBAHUE YMEHUN OOBSCHATH SIBJICHUS ¢ UCTOJIb30BAaHUEM (PU3HMUECKUX
3HAHWNA U HAYYHBIX IOKA3aTENbCTB,

(opMUPOBAaHME MPEACTABICHUHA O PO (PU3MKK [ PA3BUTUS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA,

pa3BUTHE  TPEIACTABJICHWA O  BO3MOXHBIX  cepax  Oyayuiei
Npo(PECCUOHANIBEHON  AEATENBHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K
JaJIbHERIEMY OOYUEHHUIO B 3TOM HAITPABJICHUU.

JIoCTH>KEHHE ATHX LENed 00€CEeYnBacTCs PEMICHUEM CICIYIOMMAX 3a1a4 B
MPOLECCe N3YUEHUS Kypca (PU3UKK HA YPOBHE CPEAHET0 00MIEro 00pa30BaHMS

npUOOPETEHNE CUCTEMBI 3HAHHMIA 00 OOIMX (PU3HUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpPHMSAX,  BKIKOYAass  MEXAaHUKY,  MOJEKYJISAPHYH  (PU3HKY,
AJNIEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY M SJIEMEHTHI aCTPOPU3UKH,

(OopMUPOBAHUE YMEHUI MTPUMEHSITh TEOPETHUECKAE 3HAHUS ISl OOBICHECHUS
(U3NYECKUX SBICHUHA B NPUPOAC W JUIs MPUHATHS NPAKTHYECKUX PEUICHHNA B
MOBCEIHEBHOM YKU3HU,

OCBOEHME CIOCOOOB PELICHUSI PA3JIMYHBIX 33144 C SIBHO 3aJJaHHOH (PU3NUECKOI
MOJIETIBIO, 3a/1ay, MOJAPA3yMEBAIOMIMX CAMOCTOATEIBHOE CO3JaHuE (PU3NUECKOMN
MOJICTIM, AJEKBATHOM YCJIOBHSM 3a7aud, B TOM YHUCIE 3ala4 HHXKEHEPHOIO
XapakTepa,

NOHUMAHWE (U3NYECKUX OCHOB W MPUHLUINOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, MX BIUSHUS HA OKPY KAIOLIYIO CPEAY;

OBJIAZICHUE METOAAMH CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W NPOBEICHUS
(U3NYECKUX  OSKCIICPUMEHTOB, aHalIM3a W HMHTEpOpeTauuud  MHPOpMaLuH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

CO3/IaHWE YCJIOBHWA AJIi Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKOU EATEITBHOCTH,

pa3BuTHE UHTEpPECa K chepam npoPecCHOHATBHOM ACSITENPHOCTH, CBSI3aHHOM
¢ (PUBHKOI.


mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

B coorBerctBun ¢ TpedoBanusimu OI'OC COO yrnyOnéHHBIA yPOBEHB
u3ydyeHus yuyeOHoro mnpeamera «®Ddu3nkay HaA YPOBHE CPEAHEr0 OOILIETO
oOpa3oBaHHsl BBIOMpPACTCS OOYYAOIIUMUCS, TJIAHUPYIOWIMMH  MPOJOJDKEHHUE
00pa3oBaHusl MO CMEUHAATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIISL.

Ha uzyuenue puszmkm (yrnyOnéHHBIA 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 HEACIIO).

[Ipennaraemplii B mporpaMMe no (PU3MKE NEPEUEHb JIAOOPATOPHBIX W
OPAaKTUYECKUX padoT SBJISIETCS PEKOMEHIOBAHHBIM, YUUTENb JEJNAaeT BHIOOD
OPOBEACHUS JIAOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.
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COAEPKAHUE OBYYEHUA
10 KUIIACC

Pasnen 1. Hay4unblii MeToa No3HAHUS NPUPOABL.

dusuka — (pyHIaMEHTAIbHAS HAyKa O Mpupojac. HayuHelii MeTOA MO3HAHUS U
METOJIbI UCCETOBAHUS (PU3NYECKUX SIBJICHUM.

OKCIIEPUMEHT W TEOPHsl B MPOUECCE MO3HaHUs mpupoasl. Habnronenuwe u
SKCIEPUMEHT B (PU3HKE.

CnocoObl  M3MepeHust (PU3MUECKUX BEIMYMH (QHAJIOTOBBIE W LU(POBBIE
WU3MEPUTENTbHBIE MPUOOPBI, KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI ).

[TorpemHoCTH  M3MEpPEHW  (QU3MYECKUX  BENWYMH  (a0COMIOTHAs W
OTHOCUTEIbHAS).

MoaenupoBanue (PU3AUECKUX SBICHUI M MPOLECCOB (MAaTepUalibHas TOYKa,
a0COJIFOTHO TBEPAOE TENO, UACATbHAS KU AKOCTb, HICAIBHBIN Ia3, TOUEUHBIHI 3apsii).
I'unoresa. GU3NYECKUil 3aK0H, MPAHULIBI €M0 MPUMEHUMOCTH. DU3NYECKas TEOPHUS.

Pone u mMecro (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAyYHOW KapTUHBI
MUPA, B TPAKTUYECKOHN ACSITEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padombsl, NPAKmMUKyMm.

H3mepenue cribl TOKAa M HAMPSPKEHUS B LIENMH MOCTOSHHOTO TOKA MTPY MOMOLIH
AHAJIOTOBBIX M LA(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

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

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHUE. OTHOCUTEIIBHOCTh MEXAHMYECKOrO JBUKCHHSI.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4M MEXAHUKH.

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

[lepemelieHue, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOPOCTb) W
YCKOPEHUE MAaTEPUATBHOW TOYKH, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHEe NMEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPSAMOJIMHERHOE IBMKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI ¥ IyTH MAaTEPHAITLHOM TOUKH OT BPEMEHH U WX
rpaduku.

CBoOosHOE mMajeHue. YCKOpeHUuEe CBOOOAHOrO majacHus. J[BUKEHWE TENa,
OpOLIEHHOTO0 TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTb KOOpPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUalIbHON TOUKH OT BPEMEHU U UX TPAPUKH.
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KpuBonuHelHOE  OBWOKEHWE. [IBM)KEHHME  MATEpHUATIbHONM  TOYKM 1O
OKPY>KHOCTH. YTJIOBass M JuHEHas ckopocTh. [lepmon m wactora oOpamueHus.
LleHTpOCTPEMHUTENBHOE (HOPMAIBHOE), KacaTeIbHOE (TAHTCHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MAaTEPUATTBHON TOUYKH.

TeXHUYECKUE YCTPOMCTBA W TEXHOJIOTMYECKUE TMPOLECCHL CHUIOMETP,
JBMDKEHUE CHAPSAOB, LICMTHBIC, IIECTEPEHYATHIE U PEMEHHBIE NTEPEAAYN, CKOPOCTHBIE
JUQTHL

Hemoncmpauuu.

Mogenb cuCcTEMBI OTCUYETA, MILTIOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JIBUOKEHUSI.

CnocoObl UCCIeI0BaHNS TBHXKEHUIA.

HnnrocTpanus npeaenbHoro nepexoaa i U3MEPEHUE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKECHUN € MCTIOJIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaGmronenne aukeHust Tena, OPOLICHHOrO MO YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpasnenue ckopocTy pu ABMYKEHUM 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHEHHUE My TEH, TPACKTOPHUI, CKOPOCTEM IBUKEHHUS OJHOTO M TOTO JKE TEa
B Pa3HbIX CUCTEMaX OTCUCTA.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomol, NPAKMUKYM.

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

H3mepenne yCKOpeHUs NPy NPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHU IPU  PABHOYCKOPEHHOM
JBUKEHUU.

U3mepenne  yckopeHHs ~ CBOOOAHOrO  maacHuss  (PEKOMEHIOBAHO
UCIOJIb30BAaHUE U (PPOBOIA TabOpaTOpun ).

HzyueHnne ABM>KEHUS TeNa, OPOIIEHHOTO0 TOPU3OHTANBHO. [I[poBEpKa runmoTe3pl
0 MPAMON MPOMOPLHHAOHAIBLHON 3aBHCAMOCTH MEXKIY MaTBHOCTBIO MOJETa U
HAYaJIbHOW CKOPOCTBIO TEJIA.

Hzyyenne IBHKEHUs Tena MO OKPY)KHOCTH € IOCTOSHHOM MO MOAYIIO
CKOPOCTEIO.

HccenenoBanmne 3aBUCMMOCTH NIEPHOAA O0OpallleHU st KOHUYECKOTO MasiTHUKA OT
€ro nNapameTpoB.

Tema 2. lunamuka.
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IlepBriii 3axkoH HeroroHa. HMHeprumaneHble cuctembl oTcyéra. [IpuHOHMMN
oTHOcHTeNbHOCTH ["anmnes. HemHepuumanbHbIE CUCTEMBI OTCYETA (OMPEICIICHUE,
IPAMEPBHI).

Macca tena. Cuna. [IpyHoun cyneprno3uimm Cul.

Bropoii 3akoH HerOTOHA [UIs MaTepUaIbHON TOYKH.

Tperuit 3ak0H HbrOTOHA [UT MaTEPHUATIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTH T'PABUTALMOHHOW W
WHEPTHOUN MACCHI.

Cuna TsoKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOAHOTO MAIEHUS OT BBICOTHI HAJl
NOBEPXHOCTHIO MJIAHETHI M OT reorpaduyeckoi MUpOTHl. J|BHKEHUE HEOECHBIX TEI
M UX CIyTHUKOB. 3akoHbl Kerutepa. 1lepBas KoCMUAYECKAst CKOPOCTb.

Cuna ynpyroctu. 3axkoH ['yka. Bec rtema. Bec Ttenma, ABWXKyIerocs c
YCKOPEHUEM.

Cwua tpenust. Cyxoe Tpenne. Cuita TPEHUS CKOJIBKEHUS U CAJIA TPCHHUS TTOKOS.
Koapuupment Tpenns. Cuna CONPOTHBIICHUS NP IBHYKEHUH TEJIA B )KUAKOCTH WA
rase, €€ 3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIIBHOTO JABHIKEHUS.

Hasnenue. ['mapocrarnyeckoe nasienune. Cuiia Apxumena.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI. TMOIIMITHUAKH,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenne n1BuKeHMs TENT B MHEPLHAAIBHBIX U HEMHEPLHAATIBHBIX CUCTEMAX
OTCHUETA.

[IpyHIMT OTHOCHTENIBHOCTH.

Kayenne nByX LWIMHAPOB WM IIAPOB Pa3HOHM MAacCel € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTENIBHO HEMHEPLMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PABHOACHCTBYIOIICH NMPUIIOKEHHBIX K TEITY CHJI C IIPOU3BEACHUEM
MacChl TEJIa HA €r0 YCKOPEHHUE B MHEPLMAIILHON CUCTEME OTCUETA.

PaBeHCTBO CUII, BOBHUKAKOIIMX B PE3YJIBTATE B3aUMOJACHCTBUS TEJL.

H3mepenne macc 1o B3auMOAECHCTBHIO.

HeBecoMOCTb.

Bec Tena npu yCKOPEHHOM NOABEME U TTAJACHWH.

LleHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUS.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKYM.

H3mepenue paBHOACHCTBYIOIIEH CHII TPH JABM)KEHUM OpyCKa MO HAKJIOHHOW
IIJIOCKOCTH.

[TpoBepka THIMOTE3Bl O HE3ABHCHMMOCTH BPEMEHHW JBIKEHHMS Opycka 1o
HAKJIOHHOM IIJTIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MAcCCHl.
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HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

H3yueHne NBU)KEHHsI CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, MIEPEKMHYTON 4Yepe3
JETKHiA OJIOK.

HUzmepenne kodpuimenta TPEHHUs MO BEJIMYUHE YIJIIOBOrO Ko3(puiueHTa
3aBucuMocTH Fp(N).

HccnenoBanue nBr>xkeHUst Opycka MO HAKJIOHHOHN IIIOCKOCTH C MEPEMEHHBIM
KO3 ((PUIUEHTOM TPEHUSL.

H3yueHune NBMKEHUS I'Py3a HA BAITy C TPEHUEM.

Tema 3. Cmamuxa meép0oozo mena.

AOcomoTHO TBEpHOE Temo. [locTymarenbHOE M BpallaTENbHOE JIBUKCHHE
TBEPAOro Tena. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cuibl
Cno>keHHe CHl, TPUIIOKEHHBIX K TBEPAOMY Telly. LIEHTp TsbkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEYCTOWUMBOE, O€3Pa3IMYHOE PABHOBECHE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHILUTEHH,
CTPOUTENBHBIA KPaH, PEIIETYATHIE KOHCTPYKLIUAN.

Hemoncmpauuu.

VY CIIoBUSL pABHOBECHSI.

Bunsl pasHOBecHs.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HccnenoBanue ycnoBud PaBHOBECUS TBEPAOTO TeENa, HMMEIOIIETO OCh
BpALICHUS.

KoHcTpynpoBaHHe KPOHIITEHHOB M PACUYET CUIT YIIPYTOCTH.

H3yueHune yCTOWYMBOCTH TBEPAOIO TENA, AMEIOLIETO TIOLIAAb ONOPHI.

Tema 4. 3akoHbl COXpaHeHUs é MEXaHUKe.

HWMnynec MaTepruaibHONW TOUYKM, CUCTEMBI MATEPUANIBHBIX TOUYEK. LIeHTp Mace
CUCTEMBI MATEPUAIBHBIX TOUEK. Teopema O JBMXKEHUHM LEHTPA MACC.

WMy nbC CUITBI 1 U3MEHEHHE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MOMEHT uMITyJIbCa MarepHaIbHOW TOYKH. lIpeacraBiieHHEe O COXpaHEHHUH
MOMEHTA UMITYJIbCA B LEHTPAIBHBIX TOJISAX.

PabGora cunmel Ha MajoM M Ha KOHEYHOM MepeMelleHuu. [ paduyeckoe
NPECTaBICHUE PAOOTHI CHUIIBL.

MOILHOCTH CHJIBL.

Kunernueckas >Heprusi MarepHaibHOM TOUkW. Teopema 00 HM3MEHEHHH
KUHETHYECKON SHEPTUU MATEPHATIBHON TOYKH.
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[ToreHuManbHble W HEMOTEHUMANBHbIE CWIbL. [loTeHIManbHas JSHEPrus.
[ToTreHuManbpHast 3HEPTUs YOpyro AepOPMUPOBAHHON MpyxuHBL. [loTeHnmManibHas
SHEPrus TENNA B OAHOPOAHOM I'PABUTALMOHHOM ToJie. [ [oTeHInanpHas S3Heprus Teina
B TPaBUTALIMOHHOM TNOJIE OAHOPOJHOrO Wapa (BHYTpM M BHE Mmapa). Bropas
KOCMHUYECKAS CKOPOCTh. TPeThs KOCMHYECKAs CKOPOCTb.

CBsi3b pa0OThI HEMMOTCHIMATIBHBIX CHJT C U3MEHEHUEM MEXAHUYECKOM SHEPTUU
CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUU.

Yupyrue u Heynpyrue CTOJNKHOBEHUSI.

YpaBHeHue bepHyM Uit MACATBHON KUAKOCTH KaK CJIEACTBUE 3aKOHA
COXPaHEHUSI MEXQHUYECKOM SHEPIUH.

TeXHUUECKUE YCTPONUCTBA M TEXHOJIOTHYECKUE MPOLIECCHI. JABM)KCHUE PAKET,
BOJIOMET, KONED, MPY>KUHHBINA MUCTOJIET, TAPOCKOI, (PUTYPHOE KATAHWUE HA KOHBKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

H3mepeHne MOIIHOCTH CHJTBL.

H3MeHeHre SHEPruK Tea MPU COBEPLICHAN PAOOTHI.

B3aumHble MpeBpalieHUss KUHETUYECKOM W IMOTEHUHUAIBHOW DJHEPruil mpu
JNEHACTBUM HA TEJIO CUIIBI TSHKECTH U CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUM NPU CBOOOIHOM MAICHUH.

Yuenuueckuii yxcnepumenm, n1adopamopnsie padomol, NPAKMUKYM.

H3mepenne umnysbca Tena no TOpMO3HOMY MYTH.

H3mepenue CUITbl TATH, CKOPOCTH MOJEIN SJIEKTPOMOOWIIS 1 MOLITHOCTH CHJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccenenoBanue COXpaHEHUST UMITYJIBCA MTPU YIIPYTOM B3aUMOJICHCTBUM.

H3mepeHne KHHETUYECKOR SHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHME MU3MEHEHUS TOTCHUMAIBHON SHEPTUH NPYKUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenne padoTHl CHIJIBI TPEHUS NPH JIBWKEHUM Tela MO HAKIOHHOHN
IJIOCKOCTH.

Paznen 3. MoJsiekynsipHasi pU3HKA U TEPMOAUHAMMKA.

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopul.

OCHOBHBIE TOJIOKECHHAS MOJIEKYJISIpHO-KuHETHUecKolH Teopun (MKT), wux
onbITHOE 000cHOBaHKE. [lnddy3ust. BpoyHOBCKOE NBMKEHHUE. XapaKTep ABMKCHUS
W B3aUMOJECHCTBUS YaCTHL[ BelIecTBAa. MOJENHA CTPOCHMS Ta30B, >KUAKOCTEH W
TBEPABIX TN U OOBICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX MoAeneil. Macca n
pazmepbl MoJieKyJT (atomoB). KonnuecTBo BemecTsa. [locTtosiHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ m3mepeHus. Illkana
temneparyp Llenbcus.

Mogenbs uAacaIbHOTO Ta3a B MOJEKYJISPHO-KMHETHYECKOW TEOPUU: YACTULIBI
ra3a JBWKYTCS XaOTHYECKH U HE B3aUMOJACHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MeHnaeneeBa—Kianelipona. AOGcomroTHAs
temneparypa (mkana temneparyp KensBuna). 3akon lamerona. M3omporecchl B
UACAIbHOM Ta3¢ C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
NPEJICTABICHUAE N30ITPOLECCOB: H30TEPMA, U30X0Pa, n300apa.

CBsi3p  MEXIOy JABICHUEM W CPENHEH  KUHETUYECKOM  SHEpPruci
NOCTYNATENLHOTO TEMIOBOTO ABMXKCHUS MOJIEKYJT HMICATBHOIO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH UACATBHOTO rasa).

Cpsi3b a0COFOTHON TeMIEPATYPhl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEH
KHMHETHYECKOW SHEPTUEH MOCTYNATENBHOIO TEMIOBOTO JIBUKEHUS €€ YaCTULL.

TeXHUYECKUE YCTPOMCTBA W TEXHOJOIMYECKUE TPOLECCHL. TEPMOMETP,
OapoMeTp, MOJYYCHHE HAHOMATEPHAIIOB.

Hemoncmpauuu.

Mopenu IBAKEHUS YaCTULL BELIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchro peaibHOro OpOYHOBCKOTO JIBH>KEHUSI.

Juddy3us >KMIKOCTEM.

Mogens onsita LTepHa.

[IpuTspKeHHE MOJIEKY L.

Mopenu KpUCTAUIMYECKUX PEIIETOK.

HaGnronenune u nccne10BaHne N30MpoLECCOB.

Yuenuueckuii ykcnepumenm, nabopamoprisvie padonivl, NPAKMUKYM.

HccnepoBanne mponecca  YCTAHOBIEHUS TEIJIOBOTO  PAaBHOBECUS  IPH
TEMI000MEHE MEXKAY TOPSUYEH M XOJIOTHOM BOJIOM.

H3yueHne HM30TEPMUYECKOrO TMporecca (PEKOMEHIOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun ).

H3yueHne n30xX0pHOro mporecca.

Hzyuenne n3obapHOTO mporecca.

[TpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoounamuxka. Tennoevie MawuHtbol.

Tepmomunamuueckas (T][]) cucrema. 3agaHWe BHEUIHWUX YCIOBHH Jyis
TEPMOJMHAMHUYECKON CUCTEMBI. BHEIIHNE W BHYTPEHHUE napaMmeTpol. [Tapamerpsl
TEPMOJIMHAMMYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BETUYMH, ONTMCHIBAIOILUX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamukd. (CaMONpOW3BOIbHAA — PeEJIAKCALUs
TEPMOJIMHAMMYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.
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Mopens HACanpbHOIO ra3a B TEPMOAMHAMMKE — CUCTEMA YPABHEHWM:
ypaBHeHUe MeHpaeneeBa—KiianeiipoHa U BBIPAKEHUE JUIsI BHYTPEHHEH SHEPIUM.
YCnoBUsS MPUMEHUMOCTH 3TOM MOJENM: HU3Kash KOHLICHTPALUsl YAaCTHULL, BBICOKHE
TEMIIEPATYPbl. BeIpaOKEHUE Ui BHYTPEHHEH SHEPIUU OJHOATOMHOIO MACATBHOTO
rasa.

KBaszucrarnuecknue U HECTATUYECKHUE MPOLIECCHI.

OneMeHTapHas padoTa B TEpMOAMHAMUKE. Beiuncnenne padoTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0  M3MEHEHWST  BHYTPEHHEH  3HEprum
TEPMOAMHAMMYECKOH  cucTeMbl  0e3  coBepuicHust pabotel.  KoHBekuws,
TEMIONPOBOAHOCTD, U3ITyYCHHE.

KomnyectBo Ttemmotel. TemnoéMKoCTh Tejla. YIEnbHass U MOJsIpHAas
TCIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Mailepa. VYaenbHas TEIUIOTA CrOpPaHMs
TorumBa. Pacuér konwuecTtBa TemaoTel npu  Temonepenade. [lonstue 00
anuabaTHOM MPoLEecce.

IIepBrIii 3aKOH TEPMOAMHAMUKN. BHYTpeHH 3HEPrus. KoJM4ecTBO TEIIOTHI
u paboTa Kak MEPbl W3MEHEHWS BHYTPCHHEH HSHEPIUM TEPMOIMHAMUYECKOM
CUCTEMBI.

BTOpoii 3aKOH TEpMOAMHAMUKH 711 PABHOBECHBIX MPOLECCOB. YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHAE TEPMOJMHAMMYECKOW CHCTEMBI MTPOXOANUT €IMHCTBEHHAS
anuabara. AOCOJTIOTHAs TeMIeparypa.

BTOpoii 3aK0H TEPMOAMHAMUKH TSI HEPABHOBECHBIX IMPOLECCOB. HEBO3MOKHO
NepPEeAaTh TEMIOTY OT 00JIEE XOJOAHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIEH Al
(Knaysuyc). HeoOpatuMoCTh TPUPOAHBIX MPOIECCOB.

[TpuHUMnEL KecTBHS TEIUIOBBIX MauH. KII1/I.

MaxkcumasnsHoe 3HaueHue KI1JI. Iukn Kapho.

DKOJIOTUYECKHUE aCIEKThl UCIIOJb30BAHUS TEIUIOBBIX ABUTaresici. TemioBoe
3arpsA3HEHUE OKPYKAOIIEH CPEIbI.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOIMYECKUE IMPOLECCHI. XOJIOAWJIBHHUK,
KOHAWLIMOHEDP, IW3EIbHBIA M KApOKPATOPHBIA JBUTATEny, NapoBas TypOWHa,
MOJIYYEHUE CBEPXHU3KUX TEMIICPATYP, YTHUIM3AIUS «TEIUIOBBIX» OTXOJOB €
MCIOJB30BAHUEM TETUIOBOTO HACOCA, YTHIIA3ALMS OMOOPraHUYECKOTO TOIIMBA IS
BbIPA0OTKH «TEIUIOBOW» U AJIEKTPOIHEPTHM.

Hemoncmpauuu.

H3meHeHne Temneparypel MpH aiMadaTHYeCKOM PaCIMPEHHH.

BosayiHoe OrauBo.

CpaBHEHHE yACIBHBIX TEIIOEMKOCTEN BEILECTB.

CnocoObl I3BMEHEHUS BHYTPEHHEH SHEPIHH.

HccnenoBanue aqmadarHoro mpouecca.
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KoMIbroTepHbIE MOJIEIH TEMIOBBIX IBUTATECH.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

H3mepenne yaenbHON TEMIOEMKOCTH.

HccenenoBanue npouecca OCTBIBAHMS BELIECTBA.

HccnenoBanue anmadarHoro mpouecca.

H3yueHne B3aMMOCBS3M DHEPTUHM MEXMOJIEKYJISPHOTO B3aMMOICHCTBUS M
TEMIIEPATYPbI KUTIEHUS KU IKOCTEH.

Tema 3. Azpecammnbie cocmosanua éewecmea. Pasoevie nEPexoosl.

[TapooOpa3zoBanue u KOHACHCAM. Ficnapenue u kuneHue. Y aenbHas TEmoTa
napooOpa3oBaHMsl.

HacelmieHHble ¥ HEHAChILICHHBIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTH M IABJICHHS HACBHIILIEHHOTO IMapa OT TEMIEPATY Pbl, KX HE3ABUCUMOCTD OT
00BEMA HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHHUS OT JABJICHHS B
YKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
KpuctauioB. [InaBneHWe W KpUCTAUIM3ALMS. Y AEIbHAs TEIJIOTA IUIABIICHUS.
CyOnumarusi.

Hedopmanuu tBEpROrO TENa. Pactskenue u cxatue. Casur. Moayns FOHra.
[Tpenen ynpyrux aegopmariuid.

TemnoBoe paclIMPEHUE KUAKOCTEH M TBEPABIX Tell, 00bEMHOE W JIMHEHHOE
pacimpeHre. AHTAPMOHK3M TEIJIOBBIX KOJEOAHWI YaCTHIL BEIIECTBA KAK MPUYHAHA
TEIUIOBOTO PACIIMPEHUS TeJl (Ha KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue sHepruu B (ha30BbIX MEPEX0IAX.

YpaBHEeHUE TEMIOBOIO OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(h(PHUIMEHT MOBEPXHOCTHOTO HATSKEHMSI.
Kamunnspaeie siBiicHus. J[aBieHUe MOA MCKPUBIEHHON MMOBEPXHOCTBIO SKUIKOCTH.
®opmyna Jlartaca.

TEeXHUYECKME YCTPONCTBA W TEXHOJOTMYECKHE MPOLECCHI.  KUAKUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TenmoBoe paciupeHue.

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue. KurnieHue npu mNoOHWKEHHOM JABJICHUN.

H3mepenne Cuitbl MOBEPXHOCTHOTO HATSKEHMS.

OnBITHI ¢ MBUTBHBIMY TUIEHKAMU.

CmaunBaHue.

KanunspHeie siBICHUS.

Mopenu HEHBFOTOHOBCKOM JKAIKOCTH.
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CrocoObl UBMEPEHHMS BIAXKHOCTH.

HccenenoBanue HarpeBaHus U MJIABJIECHUS KPUCTATUIMYECKOTO BEIIECTBA.

Bunel nepopmanmid.

HaOmtonenue mansix aeopmanuii.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

H3yyenne 3aKOHOMEPHOCTEN UCIapEHUS KU IKOCTEN.

H3mepenne yaenbHOM TEMIOTHI TUIABJICHUS JIbJA.

H3yueHune CBOMCTB HACBIICHHBIX MAPOB.

H3mepenue abCOMIOTHOM BIAKHOCTH BO3/AyXa M OLICHKA MAacChl MapoB B
MTOMELICHHH.

H3mepenue ko3P PuireHTa NOBEPXHOCTHOTO HATSHKEHUSI.

Hsmepenne moayns FOHra.

HccnenoBanne 3aBUCHMMOCTH  AeOopManuu  PEe3WHOBOro  oOpasma  oOT
NPWIOKEHHOW K HEMY CHIJIBI.

Pa3znen 4. JaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJie.

ONEeKTpu3anms Tl U €€ MPOsBICHUS. OJIEKTPUYECKUM 3apsa. JlBa Buaa
BNEKTPUYECKUX 3apsaoB. [IpOBOJHUMKM, IUANEKTPUKM W TOJYNPOBOJHUKH.
DJNEMEHTAPHBIN SJIEKTPAYECKUM 3apsal. 3aKOH COXPAHEHHUSI JIIEKTPUUECKOTO 3apsaa.

Bzaumoneiicteue 3apsanoB. Toueunbie 3apsabl. 3akoH KynoHa.

DneKTpruYecKoe nojue. Ero nefcTBue Ha 3NEKTPUUYECKHUE 3apsiibl.

HanpsokéaHocTe  snexktpuueckoro  mosis.  [IpoOneiid  3apsna.  Jlvuaum
HAMPSHKEHHOCTH BIEKTPUYECKOr0 N0J1s1. OJHOPOIHOE MIEKTPUUECKOE TTOJIE.

[ToTeHIMAaNBHOCTD 3NEKTPOCTATHUYECKOrO MOJIA. Pa3HOCTH MOTEHUMAIOB M
HanpspkeHue. [loTeHumanpHas SHEpPrus 3apsana B AJEKTPOCTATUYECKOM  IOJIE.
[ToreHuman 3IeKTpOCTaTHUECKOTO Mos. CBA3b HANPSLKEHHOCTH MOJI U Pa3HOCTH
NOTCHUUANOB Ui 3JCKTPOCTATHYECKOTO TOJNs (Kak OJHOPOAHOrO, TaK |
HEOJHOPOJIHOTO).

[IpuHIMDO CYNEPHO3ULIMN SIEKTPAUYECKUX TOJIEN.

[Tone TtouewyHoro 3apsaa. Ilone paBHOMEpHO 3apsbkeHHOH cdepol. [lone
PABHOMEPHO 3apsLKEHHOTO Mo 00bEMYy mapa. [lone paBHOMEpPHO 3apsHKEHHOMN
OECKOHEUYHOH IUIOCKOCTH. KapTWHbl JHHHMIA HAnpsOKEHHOCTHM J3THUX TOJICEH H
SKBUIIOTEHIMAIBHBIX MTOBEPXHOCTEM.

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

JIUDJIEKTPUKM B DJIEKTPOCTATUYECKOM  TIOJIE. JIMdIieKTprdecKas
MIPOHULIAEMOCTD BEILECTBA.

Konpencarop. DIeKTpOEMKOCTh KOHAECHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.
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[TapamiensHOE COEIMHEHAE KOHEHCATOPOB. [1ociienoBaTenbHOe COEAMHEHUE
KOHJICHCATOPOB.

DHEprus 3apsHKEHHOTO KOHICHCATOPA.

JIBMOKEHUE 3apsSHKEHHOM YaCTULBI B OTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TEeXHUUECKUE YCTPOMCTBA M TEXHOJIOIMYECKME TPOLECCHL: AIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHUECKAs 3alllMTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOphkI, renepatop Bau ne ['paada.

Hemoncmpauuu.

YeTpoiCTBO M MIPUHLUI JEWCTBUSA DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE ABYX 3aPSKEHHBIX MJIACTHH.

Mogaenb anekTpocrarnueckoro reaeparopa (Ban ae ['paada).

[IpOBOIHUKH B BIIEKTPUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3a1UTA.

YCTPONUCTBO U ICHCTBAE KOHCHCATOPA NTOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD  JJIEKTPOEMKOCTM  TUIOCKOTO0 KOHJEHCATopa OT  IJIOMAA!
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus IEKTPUUYECKOTO OIS 3aPSHKEHHOT0 KOHIEHCATOPA.

3apsaKa v pa3pska KOHACHCATOPa Yepe3 PE3UCTOP.

Yuenuueckuii yxcnepumenm, nadopamopnsie padomol, NPAKMUKYM.

OueHka cHil B3aMMOJEHCTBUS 3apSHKEHHBIX TEIL.

HaGnronenne npeBpaiicHust 3HEPTUU 3apsSKEHHOTO KOHACHCATOPA B SHEPTUIO
W3ITy4YEHHUS CBETOAMOAA.

H3ydeHne npoTeKaHus TOKa B LIENH, COAEPIKALIEH KOHIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHLUAJIOB (HAMpsOKEHMS ) npu
MOCJIEIOBATENBHOM COEMHEHUN KOHAEHCATOPOB.

HccenenoBanue paspsiia KOHIAECHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoaHHbL 3J1IeKMpUYECKUl MoK.

Cwta Toka. [ToCTOSIHHBIN TOK.

VYCnoBUs CYLIECTBOBAHUS TMOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. McTouHmkm
toka. Hanpsoxkenne U n D1C &.

3axoH Oma 171 y4acTKa LETu.

DNEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTD CONTPOTUBIICHHS OJHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHBI W IUIOAAM IONEPEYHOI0 CEUCHHUS. Y IECIIbHOE
CONPOTHUBJICHUE BELIECTBA.

[TocnenoBarenpbHOE, MAPALIETBHOE, CMEIIAHHOE COCAMHEHUE MPOBOAHUKOB.
Pacuér pa3zBeTBIEHHBIX dekTprudeckux nenei. [Ipasuna Kupxroda.

Pabora snekrpuyeckoro Toka. 3akoH J[xxoyns—JleHna.
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MOIIHOCTE AMEKTPUYECKOTO TOKA. TemioBas MOIIHOCTb, BBIACIAEMAs Ha
pPE3UCTOPE.

O/C v BHYTPEHHEE COMPOTUBIICHUE UCTOYHHUKA TOKA. 3aKOH OMa J1st TOJTHOM
(3aMKHYTOH) SIEKTPUYECKOM wnenu. MOIIHOCT KMCTOYHMKA Toka. KopoTkoe
3aMBIKAHUE.

Konaencarop B uenu noCcTOsIHHOTO TOKA.

TexXHUYECKHE YCTPOWCTBA M TEXHOJOTUYECKME MPOLECCHL aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUMK JICKTPAYECKON SHEPTUN.

Hemoncmpauuu.

H3zmepeHune cuitbl TOKa U HAMPSKEHUSI.

HccenenoBanne 3aBHCHMOCTH CHJIBI TOKA OT HAMpPsDKCHHS N7 PE3UCTOPA,
JamMInbl HAKATMBAHUS H CBETOAMOA.

3aBUCUMOCTh COMPOTHUBIICHUS LUJUHAPUYECKUX MPOBOJHUKOB OT JJIAHBI,
TUIONIA/IM TIOTIEPEYHOTO CEUEHUS U MaTepuaia.

HccenenoBanue 3aBUCUMOCTH CHJTBI TOKA OT CONPOTUBIICHHS MPU MMOCTOSIHHOM
HaMPSKECHUH.

[Tpsimoe nu3mepenue D/1C. KopoTkoe 3aMbIKaHHE ralbBaHUUECKOTO SIIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

Croco0bl coeTMHEHUS] ICTOYHUKOB TOKa, JJ[C Oarapei.

HccenenoBanue pa3HOCTH MOTEHIAATIOB MEXKAY MOIOCAMU UCTOYHHUKA TOKA OT
CHWJIbI TOKA B LICTIM.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HccenenoBanne CMEMAHHOTO COEAMHEHUS PE3UCTOPOB.

H3mepenue yaenbHOro COMPOTUBIIEHUS POBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CWIIBI TOKA OT HANPSOHKCHHS JUISL  JTAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npeesia U3MEPEHHs aMIepMeTpa (BOJIbTMETPA).

Hamepenune 5/1C 1 BHYTPEHHETO COMPOTHUBIICHUSI ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctd DJ[C raJbBaHMYECKOTO 3JEMEHTA OT BPEMCHHU
MPU KOPOTKOM 3aMbIKAHUH.

HccenenoBanne pa3HOCTH MOTEHIMATIOB MEKAY MOIOCAMU HCTOYHHUKA TOKA OT
CHUJIbI TOKA B LICTIH.

HccenenoBanne 3aBUCMMOCTH MOJIE3HOW MOIMHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku ¢ paziuunsix cpeoax.

ONEKTpAYECKass MPOBOJUMOCTh  PA3JMYHBIX  BEIIECTB.  ODJEKTPOHHAs
OPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTUBIEHUS METAJUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

ONEKTPAYECKUH TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.
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[TonynpoBOAHUKH. CoOcTBeHHasT W [pUMecHass  MPOBOJUMOCTH
NOJYyNMPOBOJHUKOB. CBOiiCcTBA p—-niepexona. [1oaynmpoBoHUKOBEIE TPHOOPHI.

ONEKTPUUYECKUNA TOK B JJIEKTPOIUTAX. ONEKTPOJUTUYECKAS JUCCOLMALIMS.
OnekTponun3. 3akonbl Dapanes AJs SIEKTPOIN3A.

ONEKTPUUECKUA TOK B Ta3ax. CaMOCTOSTEIBbHBIA M HECAMOCTOSATCIIBHBIN
paspsan. PaznuyHble TUNBI CAMOCTOATENBHOIO paspsaaa. Moinus. [1nazma.

TeXHUYECKUE YCTPONCTBA M IPAKTHYECKOE TPUMEHEHHE. Ta30pa3psIHbIC
JaMIbl, BJIEKTPOHHO-JIy4YeBas TPyOKa, NOJYMPOBOJHUKOBBIE MNPUOOPHL WO,
TPaH3UCTOP, POTOIMO, CBETOAMO, FAJIbBAHUKA, PAPUHUPOBAHUE MEU, BHITLIIABKA
ATFOMUHUSA, JJIEKTPOHHAS MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTD BJIEKTPOIIUTOB.

3akoHbI dnekTponm3a dapanes.

HckpoBoi pa3psa v MPpOBOAMMOCTB BO3AyXA.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYITPOBOIHUKOB.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii yxcnepumenm, n1adbopamopnsie pabomovt, NPAKMUKYM.

HaOntonenue snekrponmnsa.

H3mepenue 3apsaa OJHOBAICHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIICHHMS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XaPaKTEPUCTUKU JUOA.

DU3HYECKHI NPAKTHKYM.

CnocoObl n3MepeHnst PU3HUECKUX BETUYHH C UCIIOJb30BAHUEM AHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OreHKa rpaHul] NOTPEITHOCTEN.

IIpoBeneHrEe  KOCBEHHBIX H3MEPEHUN, MCCIACAOBAHUNA  3aBUCHMOCTEN
(U3NYECKUX BEJMYMH, TPOBEPKA MNPEIUIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMMCAHHBIX B  TEMATUYECKUX  paszfienax «YUCHUYECKHH  OKCIEPUMEHT,
naboparopHbie paObOThI, TPAKTHKYM) ).

MexnpeaMeTHbie CBSA3H.

Hzyuenne kypca pusukn yriyOonéHHOro yposHs B 10 Kacce oCyniecTBIsS€TCs
C YY4ETOM COAECP)KATEINBHBIX MEKIPEAMETHBIX CBS3€H C KypCcaMu MATEMAaTHKW,
OMOJIOTMH, XUMHH, Te€Orpayu U TEXHOJIOTHH.

Mejcnpeomemnple nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
RO3HAHUA: SIBIICHUE, HAy4YHBIA (akT, runore3a, (Ppu3nyeckas BEIWUYMHA, 3aKOH,
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TEOpUsi, HAONMIOACHHWE, DSKCIEPUMEHT, MOJICITUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTHA U3MEPECHUMA, N3MEPUTENTbHBIE TPUOOPHI, IIM(POBast TaAOOPATOPHSI.

Mamemamuka: pPelIeHUE CUCTEMbl ypaBHEHWMNA. JluHeiHas (QyHKOus,
napadona, runepoosa, ux rpaguku U CBOWCTBA. TpUTrOHOMETpUUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKACCTBO.
BekTopel 1 uX MPOEKIMH HA OCH KOOPJAMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe JABWKECHUE B KUBOH mpupoae, nuddysus, ocMoc,
TEIIOOOMEH JKUBBIX OPraHM3MOB, TEMJIOBOC 3arps3HEHHE OKPYKAFOLICH CPEIbL,
yTHAu3anus OMOOPraHMYeCKOro TOMUIMBA Ui  BBIPAOOTKM  «TEMJIOBOHY» W
AJNIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSKEHUE M KAMMJUISIPHBIC SIBIICHUS B PUPOJE,
ANIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumusa: TNCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEUICCTBA, MOJIIPHAS Macca, MOJyYEHUE HAHOMATEPUAJIOB, TEIJIOBBIE CBOMCTBA
TBEPABIX TEJN, XKUAKOCTEH U ra30B, KUJIKHE KPUCTAIUIBL, JICKTPUUYCCKUE CBOKCTBA
METAJJIOB,  DJIEKTPOJUTUYECKAs  JUCCOLMALMS, TaIbBAHWKA, OSJEKTPOHHAs
MUKPOCKOTHS.

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

Texnonozua: npeoOpa3oBaHUE ABUKCHUN C MCIONIB30BAHUEM MEXAHU3MOB,
yUéT CYXOro | SKUJKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKIMU
(KPOHIUTEHH, peléTyarble KOHCTPYKIMMW), UCHOIB30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKU B TEXHUKE (TMPOCKOM, BOJOMET W JPYTUE), JBUrareib BHYTPEHHETO
CropaHusi, napoBas TypOHHA, OBITOBOW XONOJWIBHUK, KOHAULIMOHED, TEXHOJIOTUI
NOJlyYEHUSI COBPEMECHHBIX MATEPUaAloOB, B TOM YHCIE HAHOMATEPUAIIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONPHOOPOB,
ra3opa3psIHbIE JIAMIIbI, MOJYTTPOBOJHUKOBbIE MPUOOPHI, TalIbBAHUKA.

11 KVIACC

Pa3znen 4. daekTpoanHamMuka.

Tema 4. Maznumnoe noJe.

B3auMoneicTBuE TMOCTOSIHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe 1moie. BeKTOop MarHuTHOW WHAYKUMH. [IpuHOMO Cynepro3uiuu
MAarHUTHBIX TOJICH. JIMNHMM MAarHUTHON MHAYKLUH.

MarauTHOe MoJie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KaTYLIKH W
KpPyroBoro Butka). OnelT 2pcrena.

Cwta Amniepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBieHUe U MOAYJIb. [[BHIKEHHE 3aPsSHKEHHON YaCTHLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHia.

MarunuTHOe 1ose B BeecTse. GeppoOMArHeTUKH, napa- U AMAMArHETAKH.
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TexHU4YeCKHue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC HPOHCCChl. IHNPHUMCHCHHUC

MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOJBUTATENDL SIKOOU, YCKOPUTEHN 3JIEMEHTAPHBIX YACTHIL,
Hemoncmpauuu.

KaptvHa 5mMHWMIA  WMHOYKOAM ~ MArHATHOTO — TOJISL  TOJIOCOBOIO M
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHuii MarHuTHOW WHAYKIUY TTOJIS JJIAHHOTO TIPSIMOTO MPOBOIHUKA
M 3aMKHYTOI'0 KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmMopeicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuitbl JIopeHIia Ha MOHBI SJIEKTPOIIUTA.

HaGnronenne ABM>KEHUS MydKa SJEKTPOHOB B MATHUTHOM TOJIE.

[TpuHmn JNEHCTBUS BNEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HccenenoBaHue MarHUTHOTO TMOJIS MOCTOSSHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

HccenenoBanue AeHCTBUS TOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

Hsmepenne cuitbl Amnepa.

H3yueHune 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHYKLIMMA HA OCHOBE M3MEPEHUS CUIIBI AMIIEPa.

Tema 5. InekmpomazHUMHAA UHOYKUUA.

SlBneHue DANEKTPOMArHUTHOM MHAYKUMM. [IOTOK BEKTOpa MArHWUTHOM
uaayKkimu. OJ[C wHAayknuu. 3aKOH JJICKTPOMArHUTHONW WHAyKnuu Dapanes.
Buxpesoe snekrpuueckoe nosne. Toku Dyko.

OJC MHOYKUMM B TPOBOJHHUKE, ABMIKYILIEMCS B OJHOPOJAHOM MArHUTHOM
ToJIE.

IIpaBuino Jlenua.

HunyktuBHOCTh. Karymika WHAYKTUBHOCTH B ILENW IMOCTOSHHOTO TOKA.
Senenune camonHaykuuu. 3/1C caMOUHIYKIIHH.

DHEPrusi MArHATHOTO TOJIS KATYIIKKA C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJIOIMYECKUE MPOLECCH WHAYKIIMOHHAS
NeYb, COJICHOM/, 3aIIMTA OT JJIEKTPU3ALMA TEN IPHU ABMKEHUU B MArHUTHOM I1OJIE
3emn.

Hemoncmpauuu.

HaGnroneHnune siBiaeHus 31EKTPOMArHUTHOM HHTYKIUH.

HccnenoBanue 3aBucumoctd DJIC MHIOYKUMHA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.
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IIpaBuno Jlenua.

[TageHne MarauTa B aIIlOMUHUEBON (MEAHOM) TPYOE.

SIBneHrEe cCaMOMHIY KUY,

Hccnenoanue 3asucumoctu O1C CaMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHWJIbI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, rabopamopnsie padombsl, NPAKMUKYM.

HccnenoBanue siBICHUS AIEKTPOMArHATHOM WHYKIIVH.

Onpenenenne NHAYKIANA BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue siBICHUS CAMOWHTYKIUH.

COopka MOZENM SJEKTPOMArHUTHOTO TEHEPATOPA.

Pasnen S. KosieOaHusi 1 BOJIHBL

Tema 1. Mexanuueckue Koneoanus.

KoneGarensHas cucrema. CBOOOAHBIE KOJICOAHMSI.

["apmonnueckue koneGanus. KnHemaTtnueckoe U AMHAMUYECKOE ONMUCAHUE.
OHEPreTUYeCcKoe ONMUCaHKE (3aKOH COXPAHCHUS MEXAHWYECKOW dHeprum). BeiBon
JUHAMHAYECKOTO OMUCAHUSI TAPMOHMYECKHAX KOJICOAHW M3 MX SHEPreTHYECKOrO U
KAHEMATUYECKOTO OMMCAHMSI.

Ammmtyga u ¢asa koneOanuid. CBs3b aMIUTUTYIbl KOJIEOAHUI MCXOTHOM
BEJIMYMHBI C AMIUTATYAAMH KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHMSI.

[lepuon m yacrota kosicOanmii. [lepmon Manbix CBOOOAHBIX KOJECOAHMIA
MaTeMaTHYECKOr0 MasTHHKA. llepuoa CcBOOOOHBIX KONEOAHWH TPY>KMHHOIO
MasiTHUKA.

[TonsTre 0 3aTyxarommx KojeOaHusx. BeiHyXIeHHbIE KOocOaHus. Pe3oHaHC.
Pe3onancHass kpuBad. BnusHHe 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMSI.

TeXHUYECKHE YCTPOWCTBA W TEXHOJOTHYECKUE MPOLECCH: METPOHOM, YaChl,
Ka4eJIi, My3bIKATbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoneOaTeNbHOIO ABMKCHUSL.

HaGnronenne HE3aBUCMMOCTH MEPUOa MaJIbIX KOJieOaHuil rpy3a Ha HATH OT
AMIUTATY JIBL.

HccenenoBanue 3aTyxarommx KoieOaHWi U 3aBUCUMOCTH MEPUO1a CBOOOHBIX
KOJ1I€0aHUil OT COMTPOTUBIICHHSI.

HccnenoBanne koneOaHWii Tpy3a HA MACCHBHOH MPYKHUHE C  LETBIO
(hopMUPOBaHUs PEACTABICHHIA 00 MACATTEHOM MOAEITN PY>KHHHOTO MAsTHUKA.

3aKOH COXPaHEHHMSI SHEPTUU MPHU KOJICOAHUSAX IPy3a Ha NPY>KHAHE.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

HaOntonenue peonanca.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padombsl, NPAKmMUKym.
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H3mepenne mnepuoga CBOOOJHBIX KOJICOAHWI HHUTSIHOTO W NPYKUHHOTO
MasiTHUKOB.

HzyueHune 3aKk0OHOB IBHXKCHHS TEJa B X0I€ KOJEOaHHd Ha yIIPyroM MoBece.

H3yueHne IBMKEHNS HUTSIHOTO MasiTHUKA.

[TpeoOpa3oBanre SHEPTUM B PY>KWHHOM MASTHHUKE.

HccenenoBanune yObIBaHUSI aMIUIATY ABI 3aTYXAKOUIIMX KOJICOAHWIA.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

Tema 2. Inekmpomaznumuosie Koedanu.

Konebarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KoseOatenbHOM KOHType. ®Dopmyna TomcoHa. CBsi3p aMIUIMTYAbI
3apsaa KOHJIEHCATOpa ¢ aMIIMTYAON CHITbI TOKA B KOJIEOaTEIbHOM KOHTYPE.

3aKOH COXPaHEHHMSI SHEPTUU B UACATBHOM KOJI€0aTEeIbHOM KOHTYPE.

3aryxaronume 3JIEKTPOMATrHUTHBIC KOJIcOaHMsI. Brinyx/1cHHBIC
ANEKTPOMArHUTHBIEC KOJIeOaHusl.

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

CuHycOMJaIbHBII NEPEMEHHBIM TOK. Pe3MCTOp, KOHIEHCATOpP W KaTyllkKa
WHAYKTABHOCTH B LIETIA CUHYCOMAAJIBHOTO MEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onaHc HaNpsHKeHU.

Wneanbuplii  Tpanchopmarop. [lpown3BoacTBo, mepenaya W MOTpeOsCHHE
DJIEKTPUUECKOM DHEPIUH.

OKOJOrMYeCKHEe PUCKA MpPH TPOM3BOACTBE 3IeKTposHeprun. KynbeTypa
WCIOJIb30BaHUS SJIEKTPOSHEPTUU B IOBCETHEBHOM JKU3HH.

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

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOTBI CBOOOHBIX KOJICOAHWH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

["'eHepaTop He3aTYXaAMIMX JIEKTPOMATHUTHBIX KOJICOAHUH.

Moaenb 31EKTPOMarHUTHOTO TEHEpaTopa.

BBIHY>KIEHHBIE CHHYCOMATBHBIE KOJICOAHUSI.

Pe3uctop, karymika MHIYKTUBHOCTA M KOHJECHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu  MOCHEAOBATEIBPHOM COCIMHEHWUM PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH W KOHJEHCATOPA.

YCTpOHCTBO M MPUHIIMI ACHCTBUS TpaHcpopmaTopa.
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Moaenb IMHUY SIEKTPONEPEIAYH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

Hzyuenue Tpanchopmaropa.

HccenenoBanne NMEPEMEHHOTO TOKA YEPE3 MOCIEAOBATENBHO COEAMHEHHBIC
KOHJICHCATOP, KaTYIIKY W PE3UCTOP.

HaGnronenne 35eKTpOMarHuTHOro Pe30HAHCA.

HccenenoBanue pabOThl KICTOYHUKOB CBETA B LIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbIE GOJTHDI.

MexaHWYeCKue BOJIHBI, YCJIOBHS HMX pacrnpocTpaHeHus. [lonmepeunsie wu
OPOAOIBHBIE BOJIHBL. [leproa, CKOPOCTh PACHpOCTPAaHEHHS W JJIMHA BOJIHBL.
CBoliCTBA MEXAHMYECKMX BOJH. OTPAXKEHHWE, MPEIOMJIEHHE, MHTEpPPEpeHUUs U
I PAKLIMSL.

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

[IlymoBOE 3arpsA3HEHUE OKPYIKAFOLICH CPEIBL.

ONEKTPOMArHATHBIC BOJIHBL. Y CJIOBHS M3IYUYEHHS HJICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTanms BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBA  SNMEKTPOMArHUTHBIX ~ BOJH.  OTPAKEHUE,  MPEIIOMIICHUE,
NoJIpU3aLusl, HHTEpPEPEHUUS U TUPPaAKIASL.

[IIkana >nEKTPOMArHATHBIX BOJH. [[pUMEHEHUE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMOEl pagOCB3H U TENEBUACHUA. Paqnomokanus.

ONEKTPOMArHUTHOE 3arpsI3HEHUE OKPY KAKOIICH CPEIBL.

TeXHUYECKUE YCTPOWCTBA M MPAKTUUYECKOE TMPUMEHEHHE. MY3BIKAJIBHBIC
WHCTPYMEHTHI, pajap, pPaauonpuéMHIK, TEIEBU30P, aHTEHHA, Tenedon, CBY-neus,
YJIBTPa3BYKOBAsl AMATHOCTUKA B TEXHUKE W METULIVHE.

Hemoncmpauuu.

OOpazoBaHue W paCIPOCTPAHEHHUE MONEPEUHBIX W MPOA0JIBHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOYHUK 3BYKA.

3aBUCUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHWIA.

HaGnronenne oTpaskeHus U PEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenne natephepeHny n AuPpakiii MEXaHHUYECKAX BOJTH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa ybTPa3ByKa U €ro MPUMEHEHUE.

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

HccenenoBanune CBOMCTB 3NEKTPOMArHATHBIX BOJH: OTPAKEHKUE, TPEIOMIIEHHE,
noJspu3anus, 1 dpakuus, HTEpHEPCHLUS.

O6Hapy:kxeHre HHPPAKPACHOTO U YIbTPAPHOJIETOBOTO U3TYUYEHHIA.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomovl, NPAKMUKYM.
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H3yueHune napameTpoB 3BYKOBOH BOJIHBI.

H3yueHune pacnpoCTpaHeHUs 3BYKOBBIX BOJIH B 3aAMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonMHeHOE pacpoOCTpaHEHUE CBETa B OJHOPOAHONM cpene. Jlyy ceera.
ToYeuHblil NICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxeHHuil B
TIOCKOM 3epkasie. Cepuueckue 3epkaa.

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBETA. AOCOIOTHBIN OKA3aTENb
npesiomieHust. OTHOCUTENBHBINA MOKa3areb npenoMieHus. [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOLICHUE JUITMH BOJIH ITPU MEPEXOJE MOHOXPOMATUUECKOTO CBETA YEPE3
I'PAHULLY PA3AENA ABYX ONTUUYECKUAX CPELI.

Xona nyueit B mpu3me. [ucnepens cBera. CloKHBIA cocTaB O€noro CBera.
[lBer.

[TonHoe BHyTpeHHEE OTpakeHWE. [IpenenbHbli yroa MOJHOrO0 BHYTPEHHETO
OTPAKEHUS.

Cobupatonyie v paccerBaroIIue JIUH3bL. ToHKas nH3a. DOKYyCHOE pacCTOsSHUE
¥ ONTHYECKAs Chjla TOHKOM JIMH3BL. 3aBUCHMOCTh (POKYCHOTO PACCTOSIHUSI TOHKOH
chepuueckoil JHMH3BI OT €€ TEOMETPUM W OTHOCHUTEIBHOIO MOKA3aTess
MPEJIOMIICHUS.

dopMyiia TOHKOM JTMH3BL. YBEIMYECHUE, TaBAEMOE JIMH30M.

Xoa ny4a, MPOLISAIIEro JIMH3Y IMOJ MPOM3BOJIBHBIM YITIOM K €€ TTIaBHOHN
ontuyeckoi ocH. lloctpoeHne wu300paKeHWA TOUKM M OTpe3Ka NpsSIMOH B
COOMPAKOIIMX U PACCEHBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Tpenensr nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

Bonnosas ontuka. HMHrepdepennus cBera. KorepeHTHbIE HMCTOYHUMKH.
VYcinoBuss HaOMIOJACHHUST MAKCHMyMOB W MWHMMYMOB B HHTEPPEPECHUMOHHON
KAPTUHE OT JABYX KOTEPEHTHBIX MWCTOYHMKOB. [IpuMepel  KIIACCHYECKHX
UHTEPPEPEHIIMOHHBIX CXEM.

Judpaknus cBeta. JudpakuuoHHas pemiéTka. YCJIOBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJCHUM  MOHOXPOMATHMYECKOrO CBE€TA Ha
TU(PPAKIMOHHYIO PELIETKY.

[Tonsgpuzanus ceera.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI. OYKH, JIYyIa,
NEPUCKOI, (POTOAMIAPAT, MUKPOCKOI, MPOCKIMOHHBIN anmapar, NpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanue npesioMIIeHus CBETA.

HabmroieHre noaHoro BHYTPEHHETO OTpakeHUs. Moenb CBETOBO/IA.

HccnenoBanue XoJa CBETOBBIX MYYKOB 4Yepe3  IUIOCKOMAPAUICTbHYIO
TUIACTUHY U IPU3MY.

Hccnenopanue cBOMCTB M300paKeHU B IMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOIIA.

HaOntonenue naTepepeHinm ceera.

HaGnroneHne BETOB TOHKUX MIEHOK.

HaOmtonenue nudpaknum ceera.

Hzyuenne nupakiinOHHON PEIIETKH.

HaOmtonenue nudpakinoHHOrO CIEKTpa.

HaOntonenue aucnepcun cBeTa.

Habmronenue noispusaium cBeTa.

[TpuMeHEeHKE MONSPONAOB ISl U3YUCHUS MEXAHUUECKUX HAMPSHKCHUHA.

Yuenuueckuii 3xcnepumenm, nadopamophsie pabomovl, NPAKMUKYM.

H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOsIHUS OT BellecTBa (Ha
NPUMEPE SKUJKUX JTUH3).

H3mepenue (pOKyCHOTO PacCTOSIHUSL PACCEUBAIOIINX JIH3.

[TonyueHue n300paskeHUs B CUCTEME U3 TIOCKOTO 3€pKaJia v JINH3BL.

[TonyueHue n300paskeHs B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue T€IECKOMUYECKUX CUCTEM.

HaOmtonenue nudpakinuu, THTEPPEPECHIIMA U MOJISIPA3AIAN CBETA.

H3yuenue nosisspusalviy CBETa, OTPAKEHHOTO OT OBEPXHOCTH AUAJIEKTPHKA.

H3yuenune uHTepPEepeHIInm JIA3EPHOTO U3ITyUEHHUS HA ABYX LIEIISX.

HaOntonenue nucnepeuu.

HaOntonenue u uccnenoBanue aupakiimOHHOTO CIEKTPA.

H3mMepeHue ATMHBI CBETOBOM BOJTHBI.

[TonyueHue crnekTpa U3JIyuyeHHUs] CBETOAMOAA MPKU MOMOUIM AU(PaKIIMOHHON
PEIIETKAU.

Pazpaen 6. OcHOBBI cCICEHAIBHON TEOPHH OTHOCHTEIBHOCTH.

['paHu1Ibl NPUMEHUMOCTH KJIACCMUECKOM MexaHUuKHu. [TocTynaTel cnenuaabHoR
TEOPUM OTHOCUTEIBHOCTH.

[IpocTpaHCTBEHHO-BpeMEHHON  WHTEepBal.  [IpeoOpaszoBanus  Jlopenua.
YciaoBre MNPUYUHHOCTH. OTHOCUTENBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPALICHUE JJIMHBI.

DHEPrus ¥ UMMYJIbC PETSTUBUCTCKON YaCTHITHI.

CBsI3b MacChl C PHEPTUei U UMIYJTBCOM PEJISTUBUCTCKON YACTUILIBI. DHEPIHsI
MOKOSI.
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TexHUUYECKnE YCTPOHCTBA M TEXHOJIOTHYECKUE MPOLECCHI: CITyTHUKOBBIE
NPUEMHHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHIL.

Y4eHUUYECKUH SKCTIEPUMEHT, TA00OPATOPHBIE PA0OTHI, MTPAKTUKY M.

OnpeneneHue HMMITYJIbCA W DHEPIrUM  PENIATUBACTCKAX  4acTHIl (IO
(ororpadusiM TPEKOB 3aPSHKEHHBIX YACTHIL B MATHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-80J1H080U OyAU3M.

PaBHOBECHOE TEMIOBOE M3NYUYEHUE (M3TYyUEHUE AOCOIOTHO YEPHOTO TENA).
3akoH cMenieHust Buna. ['mnores3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs K UMITYJILC (POTOHA.

dororpdext. Onwitel A. I'. Croneropa. 3akoHbl poTodPdhexra. YpaBHEHHE
OiiHmTelna s poroaddexra. «KpacHas rpanunay porodddekra.

JlaBneHne cBeta (B YAaCTHOCTM, [JABJIEHME CBEeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 W a0COJIIOTHO OTPaKArMIyr0 MOoBEepXHOCTh). Ombitel [1. H.
JleGenena.

BonHOBBIE cBOlicTBA YacTull. BomHbl ae bpoiind. [nuHa BoHEL e bpoitis u
pa3Mepbl  O0JNacTW  JIOKAW3alMK  ABMXKYLICHCS dacTulpl.  KopryckyispHo-
BOJIHOBOM nyanu3m. J{udpakiums 31eKTPOHOB HA KPUCTAILIAX.

Crneuuguka n3mepeHuii B Mukpomupe. COOTHOLIEHUST HEONPEACTEHHOCTEN
['eitzenOepra.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL CHEKTPOMETP,
dotorneMeHT, (OTONATUMK, TYHHEIBHBIA MHWKPOCKOM, COJHEYHAs Oarapes,
CBETOJIMOI.

Hemoncmpauuu.

®oT0o3(h(PEeKT HA YCTAHOBKE C [IMHKOBOM MJIACTUHOM,

HccenenoBanue 3ak0HOB BHEIIHETO (GOTOdPPEKTA.

HccnenoBanne  3aBUCMMOCTH  COMPOTHBIICHUST  MOJYMPOBOJHUKOB  OT
OCBCIIEHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.

Hccnenosanue goropesncropa.

Hzmepenue nocrosHHoi [lnanka Ha ocHOBE uccneaoBanus pororpdexra.

HccenenoBanmne 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMO OT HAMPSIKEHMSI.

Tema 2. @usuka amoma.

OneITBl IO MCCIAEAOBAHUIO CTPOEHHUs aroma. [lmanerapHas monpens aroma
Pezepdopna.

[Toctynarsl bopa. Uznyuenune u normomenre GOTOHOB IPH NEPEXOJIE aTOMa C
OJTHOTO YPOBHS SHEPTUU HA JPYTOH.
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Buapl ciektpoB. CekTp YPOBHER SHEPTUUA aTrOMa BOAOPOAA.

CHOHTaHHOE M BBIHYKACHHOE M3IIyYeHHE cBeTa. Jlazep.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJOTHYECKHE TMPOLECCHL CIEKTPAJIBHBIN
aHaJIn3 (COEKTPOCKOMN ), a3€P, KBAHTOBBI KOMITBIOTED.

Hemoncmpauuu.

Mogpenb onwita Pezepdopaa.

HaGnronenune TmHERYaThIX COIEKTPOB.

YCTpOoicTBO M ACHCTBHE CYETUMKA MOHU3UPYIOIINX YaCTHII.

OnpeneneHue MIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuii yxcnepumenm, nadbopamopnsvie pabonvt, RPAKMUKYM.

HabGnronenune mmHERYaToro cnekTpa.

HccnenoBanue criekTpa pa3pesKeHHOr0 aTOMapHOro BOAOPOAA U U3MEPEHHE
NOCTOSIHHOW PunoGepra.

Tema 3. Qu3uka amomMHO20 A0PA U IIEMEHMAPHBIX YACULY,

Hyxnonnas monens siapa [eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oromnst.

PagnoaktrBHOCTE. Anb(a-pacnan. ONEKTPOHHBIA M TMO3WTPOHHBIA OcTa-
pacman. ['aMmma-u3nydeHue.

3aKOH PaaMOAKTUBHOIO pacnana. PaavoakTUBHBIE H30TONBI B TPUPOLE.
CBolicTBa MOHM3UPYIOILETO M3JIYYCHUsS. BIHMsSHUE PAaIMOAKTHBHOCTA HA >KUBBIC
opranu3mbl. EcrecTBeHHBIH QOH n3nyueHus. JJo3umerpus.

OHEpPrus CBSI3W HYKJIOHOB B siApe. S aepHbie cunbl. Jleekt Maccol sapa.

S nepubie peakimu. Jlenenue u cunte3 saep. Anaepueie peakTopsl. [Ipodnemsl
VIPABJISAEMOTO TEPMOSAECPHOIO CHHTE3d. OKOJIOTUYECKHE ACMEKThl Pa3BUTHUSA
SIEPHON DHEPTETHUKH.

MeToabl PEruCTpaliy U UCCIIENOBAHUS SIIEMEHTAPHBIX YACTHULL.

OYHIAMEHTAJIBHbIE  B3aMMOACHCTBUA. bapuOHBI, ME30HBI M  JIENTOHBI.
[TpencraBnenne 0 CranaapTHO Moaenu. KBapk-riir0oOHHAas MOJAENb aAPOHOB.

O®uszuka 3a npenenamu CranmgaptHoi moxaenu. TéMHas marepus U TEMHas
SHEPIHUsl.

EauHCcTBO (DM3HUECKOM KapTUHBI MUpA.

TexXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKUE NTPOLIECCH: TO3UMETP, Kamepa
Bunbcona, siaepHbIii peakTop, TEPMOSIEPHBIN peakTop, aTOMHast 00M0Oa, MarHUTHO-
PE30HaHCHAst ToMOrpadus.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKyM.

HccenenoBanune TpeEKOB 4acTull (10 TOTOBBIM (oTorpadusim).

HccenenoBanne paauoakTHBHOTO (pOHA ¢ MCMIONB30BAHUEM JTO3UMETPA.

H3yuenne nornomenus 0eTa-4acTul A IFOMAHAEM.

Paznen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3HUKH.
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Jrarbl pa3BUTHs ACTPOHOMUM. [IpUKIaIHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. [IpUMEHMMOCTH 3aKOHOB (M3MKH i1 OOBSICHEHHS MPHPOJBI
KOCMUYECKHX OOBEKTOB.

MeTroabl aCTPOHOMHYECKHX HCCHeNOBaHUA. COBPEMEHHBIE ONTHYECKHE
TEJIECKOTIBI, PAAROTENECKOMBI, BHEATMOC(EPHAS aCTPOHOMHUSL.

Bun 3Bé3mHoro HeGa. Co3Be3mus, SpKHAC 3BE3NbI, TUIAHETHI, MX BUAUMOE
JIBUKEHUE.

Conneunas cucrema.

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

3BE311bI, ©X OCHOBHBIC XaPAKTEPUCTUKH. /[narpaMma «CIeKTPAIbHBIN K1ace —
CBETUMOCTBY». 3BE3IbI TJIABHOM NOCIECA0BATENBHOCTHA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUIA 3BE3J TIJIABHOM IMMOCIIENOBATEIBHOCTH. BHYTpEHHEE CTpOCHUE
3BE31. COBPEMEHHBIC NMPEICTABIIEHUS O MPOUCXOKIACHUU W 3Bomonnna ConHoa u
3BE3M. DTallbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. I[lonokenue w nwxkeHue CoJHUIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bceenennas. Pacimmpenune Beenennoii. 3akon Xad0na. Paz0eranue rajakTuk.
Teopus boaeioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas ctpykTypa BeenenHoii. MertaranakTuka.

Hepewménnpie mpoGieMbl aCTPOHOMUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3aHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl ONMPEACTICHHS TOJI0XKEHUS HEOECHBIX OOBEKTOB
HAa KOHKPETHYK) Jary. OCHOBHBIE cO3Be3us (CEBEPHOro NOJYIIAPUS W SPKUE
3BE3/IbI.

HaGmronennss B Teneckon JlyHBI, MIAHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUICHUH.

DU3HYECKHI NMPAKTHKYM.

CrocoObl u3MepeHnst PU3HUECKUX BETUYHH C UCIIOJb30BAHUEM AHAJIOTOBBIX U
IU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OreHKa rpaHul] NOTPEMTHOCTEM.

IIpoBeneHrEe  KOCBEHHBIX H3MEPEHUN, MCCIACAOBAHUNA  3aBUCHMOCTEN
(U3NYECKUX BEJMYMH, TPOBEPKA NPEIUVIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMCAHHBIX B  TEMATUYECKUX  paszlienax «YUCHUUYECKHA  DKCIECPUMEHT,
naGoparopHbie paObOThL, TPAKTHKYM ).

Oo6o0mariee NOBTOpeHue.
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OO0001IeHNE U cucTEMAaTU3alMs COACPKaHUs pa3AcioB Kypca «MexaHuKay,
«MonekynspHas GU3nKa U TEPMOJANHAMUKA? , « INEKTPOAUHAMUKAY, «Konebanus u
BOJIHBIY, «OCHOBBI CHENUAIBHON TEOPUM OTHOCUTEIBbHOCTH», «KBaHTOBas
$puznka», « INEMEHTH ACTPOHOMUU U ACTPOPHUIUKI.

Pone (Qu3nMkm W acTpOHOMHM B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAITBHON M 3THYECKOH cepax AesSTeIbHOCTH YETOBEKA, POJIb U MECTO (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOW HAYYHOW KapTUHE MUpPA, 3HAYECHHUE OIMUCATEIBHOW,
CUCTEMATH3HUPYIOIICH,  OOBSICHUTEIBHOH W MPOTHOCTHYECKOW  (DyHKIMiA
(u3nYECKOi TEOPHH, POJIb PUINUYECKON TEOPHH B (POPMUPOBAHUU MPEACTABICHUIMA
0 (pU3NUECKON KapTUHE MUPA, MECTO (PU3NUECKONW KAPTHUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEICTABICHHIA O MPUPOJE.

MexnpeaMeTHbie CBSA3H.

Hzyuenne kypca pusnku yriryOnéHHOro ypoBHs B 11 Kitacce oCymecTBaseTcs
C YUYETOM COACPXKATEIBHBIX MEKIPEAMETHBIX CBA3CH C KypcaMHW MaTeMaTHKH,
OHMOJIOrMH, XUMHH, T€Orpaduu U TEXHOJIOTUH.

Mescnpeomemmsle NOHAMUA, C6A3AHHbIE C U3YUCHUEM MEHI0006 HAYUHO20
NO3HAHUA: SIBIICHUE, HAY4YHBIA (DAKT, TUMOTE3a, (PU3MYECKas BEJIMYMHA, 3aKOH,
TEOpUsi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHUIA, U3MEPUTEILHBIE MPUOOPHI, LIMPPOBAS TAOOPATOPHSI.

Mamemamuka: PEIIEHUE CUCTEMBI YpaBHEHWH. TpPUTOHOMETPUUYECKHUE
()YHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE
TOKIECTBO. BEKTOpPHI M WX MPOEKIMW HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[TponsBoaHbie 3meMeHTapHbIX (QyHKUMA. [Ipu3Haku nomoOusi TPEyroJIbHUKOB,
OMPENEIICHHUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMa T,

Buonozcua: >nextpuueckuie SBICHHS B JKMBOM NpUpoOnE, KoneOaTebHBIE
JOBWOKCHHUST B SKMBOM MNPUPOAE, SKOJIOTMYECKME PUCKM TPH  MPOU3BOJCTBE
AJNIEKTPOSHEPIHH,  SJCKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAKOLWICH  CPEembl,
YJIBTPa3ByKOBAas UArHOCTHKA B MEAWLMHE, ONTHYECKUE SBIICHUS B >KMBOWU
OPUPOJIE.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJI, KpUCTAINTMYECKAs CTPYKTYpa TBEPIBbIX
TEJ, MEXAHU3MBI OOPA30BAHKS KPUCTAIUNIMYECKOM PEIIETKU, CIIEKTPATIbHBINA aHAIN3.

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

Texnonozua. TNPUMEHEHUE TIOCTOSIHHBIX MArHWUTOB, 3JICKTPOMArHHUTOB,
ANEKTPOABHraTeNib SIKOOM, TeHEpaTop MEPEMEHHOTO TOKAa, MHAYKIMOHHAS TEYb,
JVMHHUM 3JIEKTPONEPEAAY, SIEKTPOABUIATENb, PAIap, PAIUONPUEMHUK, TEIEBU30D,
aHteHHa, TtenegoH, CBY-meub, ynapTpa3ByKoBass AUArHOCTHKA B TEXHHKE,
NPOEKIMOHHBINA anmapar, BOJOKOHHAS ONTUKA, COJTHEUHAst Oarapesi, CIy THUKOBBIE
NPUEMHUKH, IIEPHAS SHEPrETUKA M 3KOJIOTHYECKUE ACTIEKTHI €€ Pa3BUTHS.
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NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUA NMPOIPAMMBbI MO ®UN3SVKE
HA YPOBHE CPEAHEIO OBWEIO0 OBPA3OBAHUNANTNYHOCTHBIE
PE3YJIbTATHI

NIMYHOCTHBIE PE3YJIBTATDI

JINUHOCTHbIe pe3yNbTaTbl OCBOEHWS Y4yebHOro npeametra «Pu3nKax»
OO/MKHbI OTPaXaTb FOTOBHOCTb U CMOCOGHOCTL 00YUatOLLIMXCA PYKOBOACTBOBATLCA
chopMMPOBaHHOM BHYTPEHHEW MNO3ULMEA NIMYHOCTU, CUCTEMOI LIEHHOCTHbIX
OpPWEHTAUMA,  MNO3UTMBHbLIX  BHYTPEHHMX  YOEXAEHWA,  COOTBETCTBYHOLLMX
TPaAMUNOHHbIM LEHHOCTSIM POCCMINCKOro O00LLEeCTBa, PacLUMPEHMNE YXU3HEHHOTO
oMnbITa U ONbITa AEATENILHOCTU B MPOLIECCE peann3aLnmnm OCHOBHbIX HarpaBieHUN
BOCMMUTATE/IbHOWN AeATENIbHOCTU, B TOM YMC/IE B YaCTU:

rpaXkaaHCKOro BOCMUTaHWS:

e  C(hOPMMPOBAHHOCTb rPaXKAaHCKON No3nLmMM 06y4atoLLLerocst Kak akTMBHOIO
N OTBETCTBEHHOIO Y/IeHA POCCUIACKOro 0OLLECTBa;

* MPUHATME TPAAULIMOHHBLIX OOLLEYEIOBEYECKMX TFYMAHUCTUYECKUX W
[EMOKPATUYECKMX LIEHHOCTEN;

* TOTOBHOCTb BECTM COBMECTHYHO AeSTe/IbHOCTb B MHTEPecax rpaxaaHCcKoro
obulecTBa, Yy4yacTBOBaTb B CamoyrnpaB/ieHUM B  06pa3oBaTe/IbHOWA
opraHmsauuu;

* yMeHMe B3aMMOJENCTBOBAaTb C  COLUMANbHbIMWA  WMHCTUTYTaMKW B
COOTBETCTBUM C UX (DYHKLMSMUN N HA3HAYEHNEM;

* T[OTOBHOCTb K F'YMaHWUTApHOW 1 BOJIOHTEPCKOW AeATeNIbHOCTM.

NaTPUOTUYECKOr0 BOCNUTAHUS:

* ChopMMPOBAHHOCTb POCCUINCKOM rpaXkKaaHCKoM NOEHTUYHOCTH,
naTpuoTn3Ma;

* UEHHOCTHOE OTHOLLEHME K roCyAapCTBEHHbIM CUMBOMAM, [AOCTUXEHUAM
POCCUICKMX YUYEHbIX B 06/1aCTN (OU3MKN N TEXHUKE.

AYXOBHO-HPABCTBEHHOIO0 BOCNUTAHUS:

e C(hOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHMS, 3TUHYECKOr0 NOBEAEHNS;

e CMOCOOHOCTb OLIEHMBATb CUTYaLMIO U NPUHMMATb OCO3HaHHbIE PELUEHNS,
OPUEHTUPYSACL Ha MOpPanbHO-HPABCTBEHHbIE HOPMbl WU LEEHHOCTW, B TOM
yucne B AeATeNIbHOCTU YYEHOrO;

* 0CO3HaHMWe NIMYHOIO BK/1aJa B MOCTPOEHNE YCTONYMBOIrO OyayLLEro.

3CTETUYECKOIro BOCMUTAHUSA:

e 3CTETMYECKOE OTHOLUEHME K MUPY, BKOYas ICTETUKY Hay4yHOro
TBOPYECTBa, NPUCYLLEr0 (PU3NYECKOW HayKe.

TPYZA0OBOro BOCMUTAHUA:
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MHTEPEC K Pa3iMuHbIM chepam nmpodeCCUOHATBHON ACITEIbHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, yMEHHE COBEPIIATH OCO3HAHHBIN
BbIOOP Oyaymei npoheccun u peain30BbIBATE COOCTBEHHBIC KM3HECHHBIC
TUIAHBI,

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO B 001aCTH
(U3MKH HA TIPOTSKCHUN BCEH YKA3HH.

IKOJOTHYECCKOTO BOCIIMTAHUA

Cc()OPMUPOBAHHOCTh 3KOJIOTMYECKOH KYJIBTYPBI, OCO3HAHHE TTOOAIBHOIO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE W OCYIUECTBIICHUE JIEUCTBUA B OKPYKAOLIEH Cpele Ha
OCHOBE 3HAHMA LIEJIEN YCTONYNBOrO PA3BUTHS YEIIOBEUECTBA,

pacuIMpeHre OmbITa NEATEIIBHOCTH 3KOJIOTMYECKOW HApaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH 10 (PU3HKKE.

HEHHOCTH HAYYHOI'0 MO3HAHHSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3NUECKOM HAYKH;

OCO3HAHUE LEHHOCTH HAYYHOW NESATEIBbHOCTH, FOTOBHOCTH B TMPOIIECCE
U3yueHUs (PU3NKU OCYILIECTBIIATH MPOCKTHYIO W HCCIIEAOBATENILCKYIO
JESITENBHOCTh MHAUBUIYATBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIbTATDBI

Io3HaBaTe/IbHBIC YHHBEPCAJILHBIC YY4eOHbIC ACiiCTBHSA
bazoBbie Jjoruueckue AelicTBUA:

CaMOCTOSTENBHO  (POPMYJIMPOBATh M AKTYaJU3UpPOBAaTh  MPOOIEMY,
paccmarpuBaTh €€ BCECTOPOHHE,

ONPEACTATh LENM JACATECIBbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHMS,

BBISIBJISITH 3aKOHOMEPHOCTM M MPOTHUBOPEUYMS B  PacCMaTpUBACMBIX
(PU3NYECKUX SBIICHUSX,

pa3padaTeiBaTh MJIaH PELICHUS MPOOJEMBI C YUETOM aHAIN3a UMEKOLINXCS
MaTePUATBbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATEIBHOCTb, OLICHUBATh COOTBETCTBHE
PE3YABTATOB LEISAM, OLIEHUBATH PUCKH MOCIEACTBUM NEATENBHOCTH;
KOOPAVMHHUPOBaTh W BBHIMONHATH PabOTy B  YCIOBHMSIX PEATBHOrO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

ba3oBble ncciienoBaTe/IbCKUe AeiiCTBHUSA:

BJIQJIETh HAYYHON TEPMUHOJIOTUEH, KITFOUEBBIMU MOHITUSIMU U METOAAMHU
(pU3nYECKOil HayKW;
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BIQJICTh  HABBIKAMH  Y4€OHO-HCCINEAOBATEIBCKOM M MPOEKTHOM
JEATENBHOCTH B 001aCTH (PU3UKHM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pPEIICHUs 3a1a4  (PU3HYECKOro
COJIEPKAHUS, MPUMEHEHUIO PA3JIMYHBIX METOJOB MMO3HAHUS,

BIQJICTh BUAAMM JACATEIBHOCTH TO TOJYYEHUKD HOBOTO 3HAHMS, €ro
WMHTEPIPETALNH, TPEOOPA30BAHNIO U PUMEHEHHIO B PA3JIMYHBIX YUCOHBIX
CUTyalMsX, B TOM YHMCIIC MPU CO3AAHMH YUYE€OHBIX MPOEKTOB B 00JIACTH
($u3nKH,

BBISIBJISITh TPAUYMHHO-CJICICTBEHHBIC CBSI3M M AKTYaJIM3UPOBATH 3a/1avy,
BBIJIBUTATh THUNOTE3y €€ PEIICHWS, HAXOAUTh AapPryMEHThl  AJis
J0KA3aTeNIbCTBA CBOMX YTBEP)KIACHWI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLIeHus;

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOAC PEIICHUS 33Ja4d  Pe3yJIbTaThI,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTD, MPOTHO3UPOBATH U3MECHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0OOPa30BATEIBHOMN
JESATEIIbHOCTH, B TOM YUCJIE TP N3YUYCHHUH (DU3HKMU;

JaBaTh OLEHKY HOBBIM CHTYAlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,
YMETh NEPEHOCUTh 3HaHWS MO (U3MKE B MPAKTHYECKYHO 00JacTh
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIE MJIEU, MPEJIaraTh OPUTMHAIIBHBIE TOAXO0IbI H PEILICHUS,
CTaBUTh MPOOJIEMBI ¥ 334a49H, TOMYCKAOIINE ATbTCPHATHBHBIE PEIICHUS.

Pabora ¢ napopmanueii:

BJIQ/ICTh HABBIKAMH NOJTyYEHUsI HHPOPMALK (PU3HUECKOTO COACPIKAHMS U3
WUCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh TOUCK,
aHaJIM3, CACTEMATU3alMI0 M WHTEPNPETALMIO MH(OPMANUKN Pa3IHMYHbIX
BUJIOB M (POPM MpPEACTABICHUS,

OLICHUBAThH JOCTOBEPHOCTh HH(POPMALINH;

UCMOJb30BaTh CPEACTBA WH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHWM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W
OPraHM3allMOHHBIX 3aJad € COONIIOICHUEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUS, TPABOBBIX W
3TUYECKUX HOPM, HOPM HH(POPMALIMOHHOH 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOrO COACPKAHMS B Pa3MuUHbIX (popMarax ¢
y4éTOM Ha3HaYeHHs WH(OpPMAUMKM M LEICBOH ayJAMTOPHUH, BBIOMpas
ONTUMABHYIO (POPMY MPEACTABICHUS U BU3YAJIA3ALIMH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:
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OCYLIECTBIATh OOWIEHWE Ha Yypokax (U3MKKM W BO BHECYPOYHOH
JEATENBHOCTH,

pacro3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyallMidA M CMSAr4arh
KOH (DJIMIKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIararb CBOKO TOYKY 3PECHHUA C MCIOJIB30BAHUEM
SI3BIKOBBIX CPEACTB;

IIOHAMATh M UCIIOJIB30BATh IIPEUMYIIECTBA KOMAHIHON U UHAUBUAY AJIbHOMN
padoTsI;

BbIOMpPATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHNA C y4&TOM OOLIMX
HHTEPECOB X BO3MOXKHOCTEN KKIOr0 YWICHA KOJUIEKTUBA,

[IPUHUMATh L€  COBMECTHOW JEATEIIBHOCTH, OPraHA30BBIBATE H
KOOPIMHHMPOBATH JNEUCTBUA MO €€ MJOCTHIKCHUIO: COCTaBJIATH IUIAH
JEUCTBHIA, paCIPEaEIATh POJIM ¢ YYETOM MHEHHMI YYaCTHUKOB, 00CYKIaTh
PE3yabTaThl COBMECTHOM paboTHlI,

OLICHABATH KAYECTBO CBOETO BKJIAAa M KaKAOTO YYaCTHUKA KOMAaHIBl B
oOmiA pe3yapTaT Mo pa3padoTaHHBIM KPUTEPHSIM,

[peylaratb HOBBIE MPOEKTHI, OLIEHWUBATH HACHU C IMO3WLIUN HOBU3HEL,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE ITO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B Pa3INYHBIX
CUTYalUsIX, TPOSBISATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MTHULUATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:

CaMOCTOSITENTEHO OCYLIECTBIISATh MO3HABATENBHYIO AEATEIBHOCT B 001aCTH
(PM3WKHA U ACTPOHOMUM, BBISIBISATH MPOOTIEMBI, CTABATH U (POPMYIMPOBATH
COOCTBEHHEBIC 3a7a4H;

CaMOCTOSITENTEHO COCTABJIAITh IJIAH PEIIEHUS PACYETHBIX M KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJTHEHMS MPAKTUYECKOH palbOThl ¢ yUYETOM MMEKOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsTh paMKu Y4eOHOTO MPEAMETAa HA OCHOBE JIMYHBIX MPEATNIOYTCHUH;
JeNlaTh OCO3HAHHBI BBIOOP, ApryMEHTUPOBATH €ro, Oparh Ha ceOs
OTBETCTBEHHOCTH 34 PELICHHUE,

OLICHUBATh NPUOOPETEHHBIN OTIBIT,

cnoco0CcTBOBaTh (POPMHUPOBAHMIO W MPOSIBICHUIO SPYAMLMM B 00JIaCTH
(M3KMKH, TOCTOSIHHO TOBBIIATH CBOM 0Opa30BaTEbHBIA M KYJIBTYPHBIA
YPOBEHB.

CaMOKOHTPOJ/Ib, SMOLNOHAJILHBII HHTEJJICKT:

AaBaTb OUCHKY HOBLIM CHUTYaAllUsAM, BHOCUTL KOPPCKTUBLI B ACATCIIbHOCTD,
OLCHHUBATL COOTBCTCTBUC PC3YJILTATOB LCIIAM,
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BJIAJCTh HAaBbIKAMU MO3HABATEIbHON pedaeKCHM KaK  OCO3HAHUS
COBEPIIAEMBIX ACHCTBHAIN U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIILTATOB U
OCHOBAHMWIA,

UCIOJIb30BATh MPUEMBI PEQUICKCUU JJIsl OLIEHKU CUTYallUU, BLIOOPA BEPHOTO
peLIeHus;

YMETh OLICHUBATH PHUCKM U CBOEBPEMEHHO MPUHUMATH PELICHUS MO HX
CHWKEHHUIO,

MPAHUMAThE MOTHBBI M APIryMEHTHl JPYIUX MPH aHAIM3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPUHUMATH CE0s1, MOHUMAsi CBOU HEJTOCTATKU U TOCTOMHCTRA,

MPAHUMAThE MOTHBBI M ApryMEHTHI JPYTAX NPH aHAJIA3E PE3YIBTATOB
JIEATEIIBHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B npoiiecce AOCTHIKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 110
¢u3nke Ui YPOBHsS cpeaHero ooOmwero oOpa3oBaHus Yy  OOyYAROIIMXCS
COBEPIIECHCTBYETCSI AMOLMOHAIBHBIH WUHTEIUIEKT, npeanoararoimi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAKOIIECTO  COOCOOHOCTH  MOHMUMAaTh  CBOE
SMOLIMOHAIBHOE COCTOSIHUE, BUACTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B CE0€;

CaMOPETYINPOBAHUS, BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CHOCOOHOCTh AJANTHPOBATBCS K
SMOLIMOHAIBHBIM U3MEHEHUSM W MPOSBIATE TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;,

BHYTPEHHEH MOTHBALUH, BKJIFOYAIOIIEA CTPEMIICHNE K JOCTIKCHUIO LEIU
U yCHexy, ONTUMHU3M, HHUIMATUBHOCTD, YMEHUE ACHCTBOBATH, UCXOIs U3
CBOMX BO3MOKHOCTEH

AMIATUM, BKIKOYAKOIICH CIMOCOOHOCTh  MOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JPYTHWX, YYHATHIBATH €r0 MPH OCYLIECTBICHWM OOLICHHUS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO,

COLMAIBHBIX  HABBIKOB, BKIIFOUAKOIIUX CHOCOOHOCTH  BBICTPAWBATH
OTHOILCHUSI C JAPYTUMHU JIOJbMH, 3a00THTHCS, MPOSBIATH WHTEPEC W
paspeniarb KOHQJIMKTHI.

[TPEAMETHBIE PE3VJIBTATHI

K xonity 00y4enus B 10 Knacce npeAMETHBIE PE3YJILTATHI HA YITTyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:
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NOHMMATh PONb (PU3MKK B  SKOHOMUYECKOW, TEXHOJOTHYECKOM,
DKOJIOTMYECKOM, COLMAIbHOW W 3TUYECKOH cdepax AeSITeNbHOCTH
YeJIOBEKA, POJIb U MECTO (PU3HKHM B COBPEMEHHON HAy4YHOH KapTHUHE MUPA,
3HAUEHUE OMUCATEIBHON, CUCTEMATH3UPYIOMICH, OOBSICHUTEIBHOH W
OPOrHOCTUYECKOW  (QYHKIMA  (PU3MYECKOH TEOpUM —  MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKHA W TEPMOJMHAMUKH, POJIb (PU3MUYECCKOH TEOPHH B
(opMUPOBAHNY NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA,

pa3IAyaTh yCAOBHS TPUMEHUMOCTH MOJENEH (PU3MUYECKHUX TEN U MPOLIECCOB
(SIBJICHWI ). MHEpLMATbHAS CUCTEMA OTCUéTa, aOCOMKOTHO TBEPAOE TENO,
MaTtepuaibHas TOYKa, PABHOYCKOPEHHOE JIBHXKEHHUE, CBOOOTHOE MAJICHUE,
adcomtoTHO ynpyras acdopMaims, aOCOMIOTHO YNPYyroe W aOCOIIOTHO
HEYNPYIro€ CTOJKHOBEHMS, MOJCIHA Ta3a, >KUAKOCTH M TBEPAOIO
(KPHCTAJUIMYECKOTO) TEJA, UACAIbHBIA ra3, TOUCUYHBIN 3apsl, OAHOPOAHOE
AIEKTPAYECKOE TOJIE;

pa3nuyaTh yCaoBUS (TpaHulbl, O0JACTH) NPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, MOHMMATh BCEOOMIMIA XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPaHUYEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh M OOBIACHATH MEXAHWUYECKHE TMPOLECCHl W SIBICHWUS,
MCIOJIb3ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXAHUKHN (OTHOCHTEIIBHOCTD
MEXAHUYECKOTO JBHXKEHUS, (OPMYJIbI KMHEMATHKH PAaBHOYCKOPEHHOIO
JBW>KCHUS, TpeoOpazoBaHust [anunes A CKOPOCTH W MEPEMELICHHS,
3aKOHbl HprOTOHA, TPUHUMO OTHOCUTENBLHOCTH [ anwiies, 3aKkoH
BCEMHUPHOTO TATOTEHMS, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKON
SHEPruM, CBSI3b PabOTHl CHJIBI ¢ M3MEHCHHEM MEXAHWUYECKOW HHEPrum,
YCIIOBUS PABHOBECHs TBEPAOrO TEA), MNPA OSTOM  HCHOJb30BATh
MaTEMaTUUYECKOE BBIPAKEHUE 3AKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
(U3nYeCKUX 3aKOHOB: MpeoOpasoBaHmii ['anmmnes, BTOPOrO W TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAHECHHs HMMITYJIbCA M MEXAHWYECKON
SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJIM3UPOBATh U OOBIACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCIOIB3Ys
ocHOBHbIe monoxkeHuss MKT © 3aKOHBI MOJICKYISPHOH (PU3MKH W
TEPMOAMHAMHMKHN (CBSI3b  JABJICHUS HMACAIBHOTO Tra3a CoO CPeaHei
KUHETHYECKOW DHEPIUEN TEIUIOBOTO ABIKEHUS W KOHLEHTPALMER €ro
MOJIEKYJI, CBsI3b TEMIEPATYPbl BEIIECTBA CO CPEOHEH KUHETHYECKOM
SHEPIrUEH TEIIIOBOTO JBWKEHHUS €T0 YaCTHULL, CBA3b JABJICHUS WICATBHOTO
ra3a ¢ KOHUEHTPALMEHd MOJEKYl M €ro TEMIEPAaTypol, ypaBHEHUE
MenneneeBa—Kianeiiposa, mnepBblid  3aKOH TEPMOJMHAMHUKHK, 3aKOH
COXPAHEHUSI PHEPTUM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCIOJIb30BaTh
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MaTEMATHYECKOE BEIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBHS MTPUMEHUMOCTH
ypaBHeHuUs MeHneneesa—Knaneipona,

AQHAJIM3UPOBaTh M OOBACHATH JJICKTPUUYECKUE SBJICHMS, WCHOJIB3YS
OCHOBHBIC TOJIOKCHUSI W 3aKOHBI 3JIEKTPOJMHAMMKHN (3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsaa, 3akoH  KyJoHna, NOTEHIUATBHOCTh
ANEKTPOCTATUYECKOTO TMOJI, MPUHUUI CYMEPHO3ULUN IICKTPUUYECKUX
NOoJIEH, MPU 3TOM yKa3biBas yCIOBUSI MPUMEHUMOCTH 3akoHa Kysona, a
TAK)KE MPAKTUYECKH BAXKHBIE COOTHOILICHUWS: 3aKOHBI Oma Ui y4acTka
LENMA W JUId 3aMKHYTOM DJIIEKTPUYECKOM Lenu, 3akoH JDkoyns—JleHua,
npasuiia Kupxroda, 3akonsl dapaaes 1 3IEKTPOIINA3a),

ONKUCHIBaTh (PU3NYECCKHE MPOLECCHl W SIBIICHUS, WCIOJB3Ys BEITUYHMHBIL
NEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE, UMITYJILC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMCEHT CHJIbL, JABJICHHUE, MOTCHIMATIbHAS SHEPTH S, KHHETHUECKAsI SHEPT U,
MEXAHUYECKAs SHEPTUs, padoTa CUJIbI, LEHTPOCTPEMUATEIBHOE YCKOPEHHE,
CUJIa TSDKECTH, CWJIA YOPYIOCTH, CWIA TPEHHS, MOIIHOCTb, SHEPTUs
B3aMMOJCHCTBHS TENA ¢ 3eMIEN BOMM3M €€ MOBEPXHOCTH, SHEPTUS YIPYTOi
aeopMaly MPY>KUHBL, KOJIMYECTBO TEIUIOTHI, a0COMOTHAS TEMIEPATYPa
Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSII JSHEPrusi WACATBHOTO
OJJHOATOMHOTO Ta3a, paboTa NACAITBHOTO I'a3a, OTHOCUTEIbHAS BIAKHOCTD
Bo3ayxa, KIIJ] uaeaqpHOro TENMIOBOrO ABUIATENS, SJEKTPUUYECKOE TOJIE,
HANPSHKEHHOCTD 3JIEKTPUYECKOTO TMOJISL, HAMPSHKEHHOCTh TOJS TOUYEYHOTO
3apsaa WK 3apsoKEHHOTO 1Iapa B BaKyyME W B AMDJIEKTPUKE, MOTCHIMAI
ANEKTPOCTATUYECKOTO TOJIS, PA3HOCTh MOTEHUUAJIOB, AJICKTPOABIKY A
CUJIa, CWJIa TOKA, HAMPSHKEHUE, MOIIHOCTh TOKA, BJIEKTPHUYECKass EMKOCTh
IUIOCKOTO  KOHJIEHCATOpa,  CONPOTUBICHHWE  y4YacTKa  LEMH  C
NOCTEA0BATENBHBIM U TAPATUICTBHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUs
AJIEKTPUYECKOTO TOJISt KOHICHCATOPA,

OOBSCHATH  OCOOEHHOCTM  MPOTEKAaHUS  (PU3MYECKUX  SBIICHUH:
MEXAHUYECKOE JBW)KCHHE, TEIJIOBOE JIBH)KEHHUE 4YAaCTHI[ BELIECTBA,
TEIUIOBOE PABHOBECUE, OPOYHOBCKOE NBIKEHUE, AU(PQPy3usi, HUCIAPEHHE,
KHATICHUE U KOHJCHCALMS, TIJIABICHUE U KPUCTAIIIM3ALMsl, HAIPABJIEHHOCTh
TEIUIONEPEAAYH, STCKTPU3ALUS TE, SKBUNOTCHIUATBHOCTD MOBEPXHOCTH
3apsHKEHHOTO TPOBOAHMKA,

NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3HUECKOIN BEMMYMHBI OT
JAPYroi ¢ UCMOIB30BAHUEM MPSAMBIX U3MEPEHHMIA, TPH 3TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (PUKCHMpOBaTh pE3yJibTaThl MOJYYEHHOH  3aBHCUMOCTH
(U3NYECKUX BEIMYMH B BHIE TPaQUKOB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTEH  M3MEPEHMM, JeNarh  BBIBOABI MO  pe3ysibTaram
UCCIIEI0BAHMS,
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OPOBOJANTh KOCBEHHBIE M3MEPCHUS (PU3MUECKHX BEJIMYMH, MPU 3TOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUS, OLICHUBATh AOCONFOTHBIE W
OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHUIA;
OPOBOAWTH OMBITHI 10 MPOBEPKE MPEIOKEHHON THIOTE3bI: TNIAHUPOBATH
SKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAaHOBKY, AHAJTU3UPOBATh
NOJTyYEHHBIC PE3YJIbTAThl M JENIaTh BBIBOJ O CTaryce MPeIIOKEHHON
TUITOTESHI,

coOnroAaTh npaBuaa 0€300aCHOrO TPy Aa TPY NPOBEACHUH UCCIICTIOBAHMI B
paMkax  y4eOHOrO  DKCIECPUMEHTA,  MpaKkTUKymMa W y4eOHO-
MCCIIEOBATEIIBCKON M IPOCKTHOM [JEATEIBHOCTH € HCIOJIB30BAHUEM
U3MEPUTEIILHBIX YCTPORCTB 1 1a00paTropHOro 000pyA0BaHMS;

pemars pacy€THBIE 3aJ4a4d C SBHO 3aJaHHOW W HEIBHO 3aJaHHOMN
(U3NYECKO MOJIENBIO. HAa OCHOBAHMH AHAJIM3A YCJIOBHS OOOCHOBBIBATH
BBIOOp (DM3MYECKOW MOJENH, OTBEYAKOMICH TpeOOBaHMWSAM  3a1auM,
OPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl PU3NIECKUX
TECOPUH MPU UCMHOIB30BAHMM MATEMATUYECKUX METOJOB PELICHHS 3a/aad,
OPOBOAWTH PACUETHl HA OCHOBAHMM MMCIOIIMXCS TAHHBIX, AHAJTM3UPOBATH
PE3yAbTaTEl U KOPPEKTUPOBATh METO/ABI PELICHHUS C YYETOM MOJTYyYEHHBIX
PE3YJIBTATOB;

pelaTh Ka4eCTBEHHbIE 3aJaud, TpeOyroure NPUMEHCHHs 3HAHWNA U3
Pa3HBIX PaA3AeiioB Kypca PU3UKKM, a TAKKE MHTETPAllMA 3HAHWUH U3 IPYTHX
OPEIMETOB ECTECTBEHHO-HAYYHOIO ULMWKJIA. BBICTPAMBATH JIOTHYECKYIO
LENOYKY PAaCCy>KIEHUI ¢ ONOPOi Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3NYECKUE SBJICHUS,

UCMOJb30BaTh TEOPETHUYECKUE 3HAHUS Js OOBSICHEHHS OCHOBHBIX
NPUHLATIOB paObOTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTMYECKHAX MPOLIECCOB;

OPUBOIUTHE TPUMEPHI BKIIAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHE HAYKH, B OOBSCHEHHE MNPOLECCOB OKPYKAKOIIETO MHPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JEATEIIbHOCTA YEJIOBEKA, CBSA3AHHON € (PU3MUECKHMMM MPOLECCAMU, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O paliOHATIBHOM
NPUPOIONOIB30BAHNM, A TAKXKE Pa3yMHOM HMCHOJb30BAHWUU AOCTUKCHUN
HAYKA W TEXHOJOTMA JUId HAJBHEHINETO PA3BUTUS YEIIOBEYECKOTO
00IIIeCTBA,

OPUMEHSTh Pa3MYHbIe COCOOBI paboThl ¢ MHpopManueld (PrU3n4ecKoro
COJIEP)KAHUSI C HWCIOJIb30BAHMEM COBPEMEHHBIX  HMH(POPMAIMOHHBIX
TEXHOJIOTH, TPH 3TOM MCIOIB30BaTh COBPEMEHHBIE MH(POPMALMOHHBIC
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TEXHOJIOTUM JUIsl TIOMCKA, MepepaboTKM M TNPEabSABICHHS YUYEOHOH W
HAYYHO-MONYJISAPHON MH(pOpPMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALNA
uH(pOpMalMK, TOJYYCHHOW W3 Pa3TUYHBIX HWCTOYHHMKOB, KPUTHYECKH
aQHAJIM3UPOBATh  MOJYYAaeMYyK0  HMHQOpMALMIO M OLEHWUBATHL €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WH(OPMaLWK;

POSBIISATH OpraHu3alMOHHBIC U NO3HABATEIIbHBIE YMEHHSI
CaMOCTOSITETLHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBHIMTOJHECHUS
NPOEKTHBIX U YY4EOHO-HCCIEA0BATENBCKIX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3JIMYHBIX COLMAJBHBIX POJICH,
IUTAHAPOBATh paboTy TPYMIIbI, PAMOHATIBHO PACIPEACIISATh ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYALMsX, aJCKBATHO OLICHWBATh BKJIAJl KaXKAOIO U3
YYaCTHUKOB TPYIIBI B PEUIEHUE PACCMATPUBAEMOI MTPOOJIEMBI;

NOPOSBIIATE MOTUBALMIO K Oyayliel npo(heCcCHOHATBbHONU ACITENPHOCTH MO
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIs.

K xoHity 00yuenus B 11 Knacce npeAMETHBIE PE3YJIbTAThI HA YITTyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIINXCS YMECHHUIA:

NOHUMATh POJIb PU3UKK B IKOHOMUYECKON, TEXHOIOTMYECKOH, COLIMATbHOM
U 3THYECKOHN cdepax AEATENBHOCTH YETOBEKA, POJib U MECTO (PHU3HKM B
COBPEMEHHON HAYYHOI KapTHHE MHUPA, POJIb ACTPOHOMHUHU B IMPAKTHYECCKON
JNEATENIBHOCTA YEIOBEKA W JAJBHENIIEM HAYYHO-TEXHUYECKOM Pa3BUTHH,
3HAUEHUE OIMUCATEIBHON, CUCTEMATH3UPYIOMICH, OOBSICHUTEIBHOH W
MPOrHOCTUYECKOM (DYHKIMNA (PU3MUECKOH TEOPUM — DJIEKTPOJMHAMHUKM,
CHECLMAILHOM TEOPUHM OTHOCUTEIIbHOCTH, KBAHTOBOM (DM3WMKH, POJb
(u3nUecKoil Teopun B (POPMUPOBAHWHU MPEACTABIACHUN O (PU3UYECKOU
KapTUHE MHpPA, MECTO (PU3MYECKOW KapTUHBI MHpa B OOIIEM psdy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHHN O IIPUPOJIE;
pa3IAyaTh YCIOBHS IPUMEHUMOCTH MOJENIECH (PU3NYECKHUX TEN U MPOLIECCOB
(SIBJICHUH ). OIHOPOAHOE BJIEKTPUUYECKOE W OJHOPOJHOEC MATHUTHOE OIS,
FAPMOHHMYECKUE KOJEOAHMs, MATEMATUYECCKUI MAasTHUK, WACATbHBINA
NPy KUHHBINA MAasITHUK, TAPMOHUYECKHE BOJIHBI, HICATBHBIN
KOJICOATENbHBII KOHTYP, TOHKAs TUH3a, MOJETIEH aToMa, aTOMHOTO s/1pa u
KBAHTOBOM MOJICIU CBETA,

pa3nuyarh YCJIOBUS (TpaHUIbl, 00JacTH) NPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMATh BCEOOMIMIA XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPaHUYEHHOCTE UCIIOJIB30BAHUS YaCTHBIX 3aKOHOB;

AHAJIM3UPOBATh U OOBACHATH BICKTPOMATHUTHBIE MPOLECCHl U SIBICHHUS,
WCIIONIB3YSl OCHOBHBIE IIOJIOKEHWS M 3aKOHBI JJIEKTPOJMHAMUKNA H
CHECLMATIBHOM ~ TEOPHMHM  OTHOCUTEIIBHOCTH  (3aKOH  COXPaHEHUs
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ANIEKTPUYECKOTO 3apsja, cuina Awmmepa, cuna JlopeHua, 3akoH
ANEKTPOMArHUTHONH  WMHAyKuMuW, npasuino  Jlenma, cBa3p  DJIC
CAMOMHIYKIIMM B DJJIEMEHTE JJICKTPUYECKOM WLEMM CO CKOPOCTBIO
W3MEHEHUS CUJIbI TOKA, OCTYJIATHI CHENUAIBHON TEOPHUH OTHOCUTEILHOCTH
OHHIITEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIEC MPOLICCCHI U SIBJICHUS, UCTIOB3Ysl
NOJIO)KCHUST  KBAaHTOBOM  (u3MKM  (ypaBHeHHME  OHHINTEHHA  AJIs
doroaddekra, nepBbiid U BTOPOil NOoCTyIaThl bopa, NpUHIMN COOTHOLIEHUS
HeonpeaenénHocTel ['eiizeHOepra, 3aKOHbI COXPAHCHUsS 3apsJ0BOTO W
MAacCCOBOI0 YHCEN U SHEPTUU B SAACPHBIX PEAKLMSIX, 3AKOH PAAHMOAKTUBHOTO
pacnana);

ONKUCHIBaTh (PU3NUYECCKHE MPOLECCHl W SIBIICHUS, WMCIOJIBb3Ys BETUYHMHBIL
HANPSHKEHHOCTD AJIEKTPUYECKOTO TMOJISl, MOTEHIMAAN 3JIEKTPOCTATUYECKOTO
NoJisl, PA3HOCTh MOTCHUMAIOB, JJICKTPOABIKYIIAS CHJA, WHAYKIUS
MArHMTHOTO TMOJIsI, MAarHUTHBIA TOTOK, CHja AMIEpa, HWHIYKTUBHOCTb,
ANEKTPOABIDKYINAS CHJIA CAMOWHAYKLMH, SHEPIHsT MArHUTHOTO [MOJIS
IPOBOJHMKA C TOKOM, PEJISITUBUCTCKHI MMITYJIBC, TOJIHASI SHEPI WS, SHEPTUSI
NOKOsI CBOOOTHOM YaCTHIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO
W 3apsiz apa, SHEPTHsI CBSI3U SApa;

OOBSCHATH ~ OCOOEHHOCTM  MPOTEKAaHUs  (PU3NYECKUX  SIBJICHWI:
ANIEKTPOMArHUTHAS UHAYKLUS, CAMOWHIyKIUSI, PE30HAHC, HHTEP( CPEHLIHS
BOJIH, Ju(pakuus, JAWUCNEPCHs, TOJHOC BHYTPEHHEE OTPAKCHHE,
¢doroanexktprueckuii 3¢ dekt (porodrpdekr), anbda- u beta-pacnansl saep,
raMMa-u3ydeHue aaep, QU3NIECKUE MPUHIIMITBI CIEKTPAIBHOTO aHAIN3a U
palboThI J1a3zepa;

ONPEACTATh HANPABJICHUE WHAYKIMH MArHUTHOTO TOJs MPOBOJHUKA C
TOKOM, CHJIBI AMTiepa U cHibl JIopeHia;

CTPOUTH M300PAKEHUE, CO3JABAEMOE TUTOCKUM 3€PKAJIOM, TOHKOH JIMH30IM,
Y PACCUUTHIBATH €70 XAPAKTEPUCTUKH,

OPUMEHATH OCHOBOIOJIATAOIIAE ACTPOHOMHMYECKHUE TOHSTHS, TECOPHH W
3aKOHBI IS aHanM3a W OOBSICHEHUS  (PU3UYECKMX  MPOIIECCOB,
NPOUCXOAAIINX B 3BE3/IAX, B 3BE3JHBIX CHCTEMAX, B MEKIAJAKTUUYECCKON
cpele; ABHKEHUST HEOECHBIX TEJ, IBOJIIOLMHA 3BE3 U BeeneHHOM;
OPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MYECKMX BEIMYHMH C
UCIOJb30BAHUEM TMPSMBIX M3MEPEHHN, MPU 3TOM KOHCTPYMPOBAThH
YCTAaHOBKY, (PUKCHMpOBATh pE3yJIbTaThl MOJYYEHHOH  3aBHCHMOCTH
(U3NYECKUX BEIMYMH B BHIE TPapUKOB € YYETOM aOCOIIOTHBIX
NOTPEIIHOCTEH  M3MEPEHMM, JeNarh  BBIBOABI MO  pe3ysibTaram
WCCIICIOBAHHSI,
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OPOBOJANTh KOCBEHHBIE M3MEPCHUS (PU3MUECKHX BEJIMYMH, MPU 3TOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh AOCONIOTHBIE W
OTHOCHUTEJIBHBIE MOTPEIITHOCTH MPAMBIX U KOCBEHHBIX U3MEPEHUI;
[IPOBOAMTE OMBITHI 110 MPOBEPKE NPEMIOKEHHONW TMITOTE3BI: TUIAHUPOBATH
SKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAaHOBKY, AHAJTU3UPOBATh
[IOJIYYEHHBIE PE3YJbTAaThl M JENIaTh BBIBOA O CTATyCce MPEUIOKEHHOMN
TUIIOTESbL;

OMUCHIBATH METOIbI MIOJIYYEHU S HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA,
coOnroaaTh npaBuiaa 0€300aCHOrO TPy Aa IPY MPOBEACHUH UCCIIEI0OBAHNN B
paMkax  y4eOHOrO  DKCIECPUMEHTA,  MpaKkTUKymMa W y4eOHO-
WCCIIENOBATENIBCKOM W IPOCKTHOM JEATEIBHOCTH € HCIIOJIB30BAHUEM
W3MEPUTENIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYA0OBAHHS,

pemars pacy€THBIE 3a4a4d C SBHO 3aJaHHOMW W HEIBHO 3aJaHHOMN
(U3NYECKOl MOJENBIO: HAa OCHOBAHWM AaHAIM3a YCJIOBUS BBIOMpATh
(u3nYeCKue MOJACIW, OTBEYAKOIIKAE TPEOOBAHMSAM 33Ja4M, MPUMEHSTH
(OpMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MYECCKUX TEOPUH
[IPH  WCHOJIB30BAHWM MAaTEMaTUYEeCKUX METOJOB pPEIIeHUd  3aaad,
[IPOBOAWTE PACY€Thl HA OCHOBAHWHM MUMEIOILMNXCS JaHHBIX, aHAIU3UPOBATH
PE3yAbTaThl 1 KOPPEKTUPOBATE METOIBI PEIICHUSA C YYETOM IOIYUYEHHBIX
PE3YIBTATOB;

pelaTh Ka4eCTBEHHBIE 3aJaud, TPeOyrouMe NPUMEHCHHsS 3HAHWNA W3
Pa3HBIX PaA3AeiioB Kypca PU3UKKM, a TAKKE MHTETPallMd 3HAHWUH U3 IPYTHX
[PEAMETOB ECTECTBEHHO-HAYYHOI0 IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEMOYKY PACCYKACHUH ¢ ONOPO HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (PU3AYECKUE SBIICHHS,

UCMOJb30BaTh TEOPETHYECKUE 3HAHUS M  OOBSICHEHHS OCHOBHBIX
OPUHLATIOB paObOTHl U3MEPUTEIBLHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH MPUMEPHI BKIIAAa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHEC HAYKH, B OOBSCHEHHE MNPOLECCOB OKPYKAKOIIETO MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

aHAJIM3UPOBATh M OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JESATEIIbHOCTA YEJIOBEKA, CBSA3AHHON € (PU3MUECKUMMM MPOLECCAMU, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O paliOHATBHOM
[IPUPOJIOIIOIB30BAHUM, & TAKXKE PA3YMHOM MCHOJIB30BAHUM JOCTHIKEHUI
HAyKH H TEXHOJIOTHM JUIS [JAJIBHEHUIIEr0 pPa3BATUS UYEIIOBEYECKOIO
00I1IeCTBA,

OPUMEHATh Pa3iMy4Hble COCOObI paboThl ¢ MHpOpPMaLHEH (PU3NIECKOTO
COJIEP)KAHUSI C HWCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX


mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

TEXHOJIOTHI, TPU 3TOM MCHOJB30BaTh COBPEMEHHBIE MH(POPMALMOHHBIC
TEXHOJIOTMM JJI1 TOWCKA, NEpepabOTKM W NPEAbIBICHUS Y4YeOHOH W
HAYYHO-MTONYJISPHON MH(pOPMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALAN
uH(pOpMalMK, TOJYYCHHOW W3 Pa3TUYHBIX HWCTOYHHMKOB, KPUTHYECKH
AQHAJIM3UPOBATh  MOJY4YAEMYK0  HMHPOpPMALMID W OLECHWUBATH €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WH(OPMaLUY;

POSBIISATH OpraHu3alMOHHBIC U NO3HABATEIIbHBIE YMEHHSI
CaMOCTOSITETLHOTO MPUOOPETEHUST HOBBIX 3HAHWH B MPOLIECCE BBHIMTOJHCHUS
NPOEKTHBIX U YY4EOHO-HCCIEA0BATENBCKUX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3IMYHBIX COLMATBHBIX POJICH,
TUTAHAPOBATh paboTy TPYMIIbI, PAMOHATIBHO PACIPEACIIATE ACITEIbHOCTD
B HECTAHJAPTHBIX CHUTYALMsX, aJCKBATHO OLICHWBATh BKJIAJl KQXKAOrO U3
YYACTHUKOB TPYIINBI B PELIEHUE PACCMATPUBAEMOM MPOOIEMBI,

NOPOSBIIATE MOTUBALMIO K Oyayliel npo(heCcCHOHATBbHONU ACITENPHOCTH MO
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KITACC
KonnyecTBo yacos DJIeKTPOHHbBIE
Ne HanmeHoBaHMe pa3fe/ioB H TeM (uudposbie)
Konrpoabubie | IIpakTnueckne
n/n NPOrpamMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pasgen 1. HAYUHBIA METO/I IO3HAHUSI TIPHUPO/IBI
1.1 HayuHblil MeTOZ NO3HAHUS IPUPOLBI 6
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JvHamuka 10
23 Craruka TBEpPIOTO TENa 5 1
24 3aKOHbBI COXPaHEHHUs] B MEXaHUKE 10 1
Hroro no pazneny 35
Pa3zgen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKOH TEOPUU 15 1
3.2 Tepmoannamuka. Tennosble MalIMHBI 20 1
33 ArperatHble cocTosiHMSI BeliecTBa. PazoBble 14 ]
' nepexobl
Hroro no pazneny 49
Pazgen 4. JJIEKTPOANHAMUKA
4.1 DJEKTPUUECKOE TI0JIE 24 1
42 IIoCTOsIHHBIN 3IEKTPUYECKUI TOK 24 1
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43 Toxku B pa3snu4HBIX Cpenax 6
Hroro no pazneny 54
Paznen 5. ®PU3NYECKUN IPAKTUKYM
5.1 Du3nuecKuil NPaKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KVIACC

KoanyecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uugposbIe
Ne n/m P Konrpoabubie | IIpakTnueckne (mubp )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcbl
Pazaen 1. JIEKTPOANHAMHUKA
1.1 MaruuTtHOe nosne 14
1.2 DJNIeKTpOMarHuTHast HHAYKLIHs 13 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanuueckue KonebaHus 10
22 DneKTpOMarHUTHbIE KOJeOaHus 15
3 MexaHu4ecKkne 1 3J1eKTPOMarHUTHBIE 10 !
BOJTHBI
2.4 Ontuka 25 1
Hroro no pazneny 60

Pasgen 3. OCHOBBI CHEIIMAJIBHOM TEOPHN OTHOCHTEJIBHOCTH

3.1 Ocuosbl CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckynsipHO-BOTHOBON AyaJlu3M 15

4.2 ®u3uka aToma 5

43 ®u3uKa aTOMHOTO S7Ipa U 3JIEMEHTAPHbBIX 5
’ YaCTHUILL
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Hroro no pazneny

25

Pazgen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHN

5.1 DneMeHTBI aCTPOHOMHH U aCTPOPHUIUKU 12
Hroro no pazneny 12
Pasgen 6. PU3HUECKHA IPAKTHKYM
6.1 Du3nUeCcKUl NPaKTUKYM 16 16
Hroro no pazneny 16
Pa3zgen 7. OBOBINAIOIIEE MIOBTOPEHUE
Cucremaruszanus u odoOrmeHne
71 MPEIMETHOrO COZIePIKaHUs U OTbITa 15
' IeSTeIBHOCTH, IPUOOPETEHHOTO IPU
u3ydeHnu kypca gusuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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HOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KosauuectBo uacos DNeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kourpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbl padoTbI
pecypchl

dusnka — pyHIaMeHTaIbHAs HAyKa O
npupone

Hayuspblii METO MO3HAHUS U METOABI
UCCIIeIOBaHUS (PU3NYECKHUX SIBJICHHIA

DKCIEPUMEHT U TEOPHUS B MPOLIECCE
no3HaHus npupoasl. Habmonenune u
SKCIIEPUMEHT B (PU3UKE

CriocoObl m3Mepenust PU3NIECKUX BETHUNH

AOCOIIOTHAS U OTHOCUTEILHAS
MOTPEIITHOCTH U3MEPEHHH (PU3NIECKIX
BCIINYHNH

Monenupoanue B pusuke. Ponb 1 Mecto
¢u3nku B OPMHPOBAHUU COBPEMEHHOMN
HAy4HOH KapTHUHBI MUPA, B MPAKTUYECKON
NESTEIbHOCTH JIFO AU

Mexanndeckoe asmxeHue. Cucrema
orcuera. OTHOCUTEIBHOCTD MEXAHUIECKOTO
neukenws. [Ipsimast u oOpaTHast 3a1a4u
MECXaHUKHN

Pannyc-BekTop MaTepuanbHON TOUKH, €r0
MIPOEKLMU HA OCH KOOpAUHAT. Tpaekropus.



mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

Ilepememenue. Cxopocts. X mpoekiuu Ha
OCH KOOpPAWHAT

PaBHOMEpHOE MPSIMONMHENHOE BUKEHHUE.
I'paduueckoe onncanue paBHOMEPHOTO
MPSIMOJIMHEMHOTO IBUKEHUS

10

CnosxeHue nepeMeIeHuil U CKOpPOCTeH.
Pemenne 3anau

11

HepasnomMepHoe aBukeHue. MrHOBeHHas
CKOpOCTh. Yckopenue. lIpsamonuneitnoe
ABUKECHUE C TOCTOAHHBIM YCKOPCHUEM

12

I'padudeckoe onmcaHue MPsIMOJIMHEHHOTO
IBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobonHoe mafeHue. Y CKopeHue
cBOOOHOTO MaeHust. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpaguku

14

JiBrokeHue Tena, OpOIEeHHOro MO YIJIOM K
TOPU30HTY

15

Kpusonuneiinoe asuxenue. JIBruxeHue no
OKPY>KHOCTH. YTJIOBasl U JUHEWHAs
ckopocts. Ilepuon u vacrora.
LlenTpoCcTpeMUTENBHOE U MTOJHOE
YCKOpEeHHE

16

KonTponbHast pabora mo Teme
"Kunemaruka"

17

Ilepssiii 3axon HeroTona. Muepuuanbaele
cuctembl orcuéra. [Ipunmun
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OTHOCUTEJILHOCTH | anuies.
HeunepunanbHble CHCTEMBI OTCUETA

Cuna. PaBHogeiicTByroas cuna. Bropoii

18 3akoH HeroToHa. Macca

19 B3anmonericteue Ten. Tperuii 3aKk0H
HeroToHna

20 IIpuaumn cynepnosuuuu cui. Pemenne
3a7a4 Ha IPpUMeHeHue 3aKk0HOB HeroTOHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBaJEHTHOCTb I'PaBUTALIMOHHON U
WHEPTHOU MacChl

2 Cuna TsDKeCTH U yCKOpeHHe CBOOOIHOTO
nafgeHus
JiBrokeHne HeOECHBIX TeN U HX

23 HCKYCCTBEHHBIX CIIyTHHUKOB. IlepBas
KOCMUUECKasl CKOpocTh. 3akoHbl Kemnuepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. Ilpupona u BUIBI CUJT TPEHUS.

25 JIBH>KEHUE B JKUIKOCTH U ra3e ¢ y4eToM
CHUJIbI CONPOTUBIIEHUsI CPEABI

26 Hasnenue. I'nagpocraTuueckoe AaBieHUE.
Cuna Apxumena
AOBCONIOTHO TBEPOE TEJIO.

27 IloctynarenbHOE U BpallaTenbHOE
JIBHKEHHE TBEPAOTrO Tena

28 MOMEHT Cuibl OTHOCUTENBHO OCH

BpateHus. I1neqo cunbl
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29

CnosxeHue cull, IPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TskecTH Tena. Y cioBus
pPaBHOBECHS TBEPAOTrO Tena. Bunbl
paBHOBeCHUs

30

Pemenue 3agau

31

KonTponpHast padora o Teme "JlnHamuka.
Craruka TBEpHoro tena'"

32

Hmnynsc MaTepuanbHON TOYKU, CUCTEMBI
MaTepuaNbHBIX TOUeK. LIeHTp Macc cucteMsbl
MaTepUalbHBIX TOUEK. Teopema o
JOBHKEHUH LIEHTPa Macc

33

HUmnynbc Cujibl 1 U3MEHEHHE UMITYJIbCA
Tesia. 3aKOH COXPAHEHHST UMITYJIbCA.
PeakTuBHOE IBUMIKEHHE

34

MOMEHT UMITyJIbCa MaTEPUATBHON TOUKH.
IIpencraBneHue 0 COXpaHEHUH MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX MOJISX

35

Pemenue 3amau

36

Pabota cuibl Ha MajioM 1 HA KOHEUHOM
nepemeniennn. I papudeckoe
MpeacTaBieHne padoThl CHITbI. MOITHOCTH
CHUJIBI

37

Kuneruueckas sneprusi. Teopema o0
U3MEHEHUH KHHETUYEeCKOH SHEPTHH
MaTepHUaNIbHON TOYKU

38

IloTeHnManbHBIE U HEMOTEHIUAIBHbBIE
cunel. llorenuuanenas sneprus. Bropas
KOCMHUYECKast CKOPOCTh
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Tpetbs kocMuueckast ckopocTb. CBsi3b
paboThI HENMOTEHIMATBHBIX CHJI C

39 U3MEHEHUEM MEXaHUYECKON SHEPrun
CUCTEMBI TeJl. 3aKOH COXpaHEHHUs
MEXaHUYECKON SHEPrun
VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

40 YpaBHenue bepnynu a5 uaeanbHON
JKUJIKOCTHU

41 KonTponpHast pabora o Teme "3aKoHbI
COXPaHEHHUsl B MeXaHHKe"

Pa3BuTue npeacraBieHuil 0 NpUpoae

42 terotel. OcHOBHBIE nojioskeHnst MKT.
Huddysus. bBpoyHOoBCKOE NBIIKEHHE
Ctpoenne ra3000pa3HbIX, JKUAKUX U

43 TBEPABIX Te. XapaKkTep NBUKEHUS U
B3aMMOJIEMCTBUSI YACTHIL] BELLIECTBA
Macca u pa3Mepbl MOJIEKYJT (ATOMOB).

44 Konunuecto Bewecrsa. [locTossnHas
ABoraapo

45 Temneparypa. Tennosoe paBHOBecCHE.
IMxana Ieabcus

46 Pemenne 3anau

47 HneanpHblii ra3. I'a3oBble 3aKOHBI

43 Ypasuenue Menneneesa-Knanelpona.
Pemenne 3anau

49 AOconroTHas TeMrepaTypa. 3aKoH

HansToHa
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50

I/Isonpoueccm B U€AJIbHOM rase ¢
MMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npencrapneHue
M30IPOLIECCOB: U30TEePMa, H30X0pa, n3obdapa

52

OcnosHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0CONMIOTHON TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBbI CO CpefHel
KMHETHYECKOU SHEepPruei NocTynaTeabHOro
TEIJIOBOTO ABM)KEHUS €€ YacTHul]

55

O0001EeH e U cucTeMaTU3aLusl 3HaHUI 10
Teme "Ocuosst MKT"

56

KontponpHas pabota o Teme "OCHOBBI
MKT"

57

TepmoannaMudeckas cucreMa. 3ajaHue
BHEINHUX ycaoBul ans T/ cuctemsl
Breunue u BHyTpeHHUE apaMETPBIL.
ITapametpel T/] cucTeMsl Kak cpeqHue
3HAQYEHUS BEJIMYMH, ONMUCHIBAKOIINX €€ HA
MHUKPOCKOIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonponsBospbHas penaxcarus T/]
CUCTEMBI K TEIIJIOBOMY PABHOBECUI)

59

Monens ugeanbHOro rasa B
TepMOI[I/IHaMI/IKe. yCJ’IOBI/Iﬂ HpI/IMeHI/IMOCTI/I
3TOU MOOEIU

60

Ypasuenue Menneneesa-Knanelipona u
BBIPA’KEHUE 7151 BHYTPEHHEHN SHEPruu
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61

Bripaxenue s BHyTPEHHEH SHEPTUA
OJIHOAaTOMHOT'O UJ€AJIbHOTO Ia3a.
KBasucraruueckue u HeCTaTU4ECKUE
IIPOLECCHI

62

OnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Beruucnenue padotsl o rpaduky npouecca
Ha pV-auarpamme

63

Temnonepenaya kak cnocod U3MEHEHUsT
BHyTpeHHel sHeprun T/l cucremer 6e3
COBEpILIEHHS PadOTHI

64

KOHBGKL{I/Iﬂ, TCIJIONMPOBOAHOCTD, U3JTYUCHUEC

65

KonunuectBo Temnotsl. TenaoéMKOCTh Tena.
VYaenpHast U MOJIAPHAS TETJIOEMKOCTH
BELEeCTBA. Y AeNIbHas TEeIIOTa CropaHus
TOIJINBA

66

Pacuér konmyecTBa TEIUIOTHI IPH
TEIIonepenaye

67

[Tonsitne 06 amuabaTHOM mporiecce.
IlepBblii 3aK0H TEPMOAUHAMUKHI

68

KonmnuecTBo TerioTs! 1 padoTa Kak Mephbl
U3MeHeHus! BHyTpeHHen sHeprun T/1
CHUCTEMBI

69

BTopoii 3ak0H TepMOAMHAMUKY JJIs1
PaBHOBECHBIX M HEPABHOBECHBIX MPOLIECCOB.
HeoOpaTtumMocTs MPUPOAHBIX MPOLIECCOB

70

ITpuHuMnBl AEHCTBUSA TETJIOBBIX MALLIHH.
KIT/I
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71

Makcumanbroe 3nadenue KIT. Tukn
Kapno

72

Pemenue 3agau

73

DKOJOrHYeCcKre acleKThl HCIIOJIb30BAHMUS
TENJIOBLIX ABUrarejeil. TemnaoBoe
3arpsi3HEHUE OKPY KarOIIeH Cpenbl

74

Pemenue 3agau

75

O00011IeHe U cUCTEMATH3ALUS 3HAHUI 110
teme "Tepmonunamuka. TernoBbie
MAarlIuHe!"

76

KonTponbHast pabora o Teme
"TepmoauHamuka. TernoBble MaIMHBL"

77

[Tapoobpa3zoBaHue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y neabHas TEIIOTa
napooOpa3oBaHHUs

78

HacpbiieHHbIe 1 HEHACBHILIIEHHBIE MTaphl.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS HACBILIEHHOTO Mapa OT
TEMIIEPATyPbl, UX HE3ABUCUMOCTb OT
00Bb&Ma HACBIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEpPaTypbl KUMIEHUS OT JAaBJICHUs B
JKUJIKOCTHU

79

Brnaxxnocts Bo3nyxa. AOCONMIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh

80

Pemenue 3agau

81

Teépnoe Teno. Kpucrammueckue u
amopdHbIe Tejga. AHU3OTPOIHS CBOWCTB
KPHUCTAJIJIOB
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82

IInaBnenue u kpucrauinszanus. Y 1ejbHast
terutota riasnenns. CyOmmmarus

83

Hedopmarun TBEpIOTO Tena. PacTskenue u
cxarue. Casur. Moayns FOura. [lpenen
ynpyrux aedopmariuii

84

TennoBoe paciiupeHue ;KUIKOCTEN U
TBépI[bIX TECJI. AHFapMOHI/ISM TEIJIOBBIX
Kose0aHUH YaCTHII BEIECTBA

85

IIpeobpasoBanue sHepruu B (Ha30BBIX
nepexonax

86

YpaBHeHHe TermioBoro dajganca

87

Pemenue 3agau

88

ITosepxHocTHOE HaTskeHue. KanumisapHbie
siBJieHUs. [aBieHue noj MCKpUBJIEHHON
MOBEPXHOCTHIO kuAKOCTU. Dopmyna
Jlanmaca

89

O6o0uienne u cucTeMaTH3aLMsI 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIeCTBa.
dazoBrple nepexos!”

90

KontponpHas pabora o Teme "ArperaTHbie
cocTosiHus BelecTsa. Pa3oBrle nepexos!”

91

DnexTpu3anus Tel U e€ MPOsBICHHUS.
DnexkTpuueckuii 3apsia. [IBa Buna
AJIEKTpUYECKUX 3apsanoB. [IpoBoaHuKY,
OUBJIEKTPUKHU U TIOJTYITPOBOAHUKHU

92

DJleMeHTapHBIN 3IeKTPUIECKUH 3apsi.
3aKOH COXpaHEeHUs 3JIEKTPUYECKOro 3apsaaa
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Bzanmonerictue 3apsanos. ToueuHble

%3 3apsiabl. 3akoH Kynona

94 Pemenne 3anau

05 Dnextpuueckoe none. Ero geficteue Ha
3JIEKTPUYECKUE 3aPsiibl
Hanps:k€HHOCTD 3J€KTPUUECKOro MOJIs.

9% [IpoGuslii 3apsa. JIMHUN HANPSDKEHHOCTH
aJeKTpudeckoro nojsi. OqHoponHOoe
3JIEKTPUYECKOE I10JIe
IToTeHIManbHOCTD 3JIEKTPOCTATUUECKOTO

97 noJjsi. Pa3HOCTh MOTEHIMANIOB U
HanpsiKeHue
ITorenumanpHas 3Heprus 3apsaa B

98 saexTpocTatndeckom noje. [lorenunan
3JIEKTPOCTATUUECKOTO MOJISt
CBs13p HaNPs>)KEHHOCTHU MOJIS U Pa3HOCTH

99 MOTEHUHUAIOB AJIsT 3JIEKTPOCTATUIECKOTO
OJIA

100 IIpuHIMD Ccyneprno3uLuy 3JeKTPUIECKUX
nosen

101 Pemenne 3anau

102 ITone Toueunoro 3apsiaa. [lone pasBHOMEpHO
3apsKEHHON cephl
[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY

103 miapa. Ilone paBHOMEpHO 3apsiKeHHOU
0eCKOHEUHOM! TIOCKOCTH

104 IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.

Ycnosue paBHOBECHS 3apsAI0B
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I[I/IBJ'IGKTpI/IKI/I " NIOJTYTIPOBOAHUKU B

105 3JIEKTPOCTATUYECKOM I10JIe
Konpencarop. DnexTpoéMKocThb

106 KOH/IEHCATOpa. DJNEKTPOEMKOCTb IJIOCKOTO
KOH/IEHCATOpa

107 ITapannenbHOE COENMHEHNE KOHAEHCATOPOB

108 IlocnenoBarenbHOE COENIMHEHNE
KOH/IEHCATOPOB

109 DHeprus 3aps>KEHHOTO KOHeHcaTopa

110 Pemenne 3anau

11 JIBro>KeHUE 3apsiKEHHOW YaCTULIBI B
OJTHOPOJIHOM 3JIEKTPUYECKOM T0JIe

112 Pemenne 3anau

13 O6o0uieHne u cucTeMaTH3aLMsI 3HAHUH 110
TeMe "DnekTpudeckoe mose"

114 KoHnTponpHas paboTa no Teme
"Jnekrpuyeckoe mose"
Cuna toka. IToctosiHHBIN TOK. Y cloBUS

115 CYILLECTBOBAHUSA IIOCTOSHHOTO
3JIEKTPUUYECKOTO TOKa

116 Hcrounuku Toka. Hanpsxenue u 9/1C

17 3axon Oma aJist y4acTKa LIeTIH.
DNIeKTpUUECKOe COMPOTUBIIEHHUE
3aBUCUMOCTD COTIPOTUBIIEHUS OJJHOPOIHOIO

118 MIPOBOAHUKA OT €r0 AJIMHBI U TUIOLAIH
MOTEPEUHOr0 CeUEHUs

119 VY aenpHOE CONPOTUBJIEHNE BELIECTBA.

Pemenue 3amau
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[MocnenoBarenbHOE, MapaIeIbHOE,

120 CMEILIaHHOE COCTMHEHNE MPOBOJHUKOB !

121 Pacuér pa3BeTBAEHHBIX IEKTPUUECKUX |
neneil. [Ipasuna Kupxroda

122 Pemenne 3amaq 1

123 Pabora snekTpudyeckoro Toka. 3aKoH |
Jxoynsa —Jlenua

124 Pemenne 3amaq 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TennoBas MOIIHOCTD, BhIZIE/IsIEMas Ha 1
pe3ucTope

126 Pemenne 3amaq 1

127 O/J1C u BHyTpeHHee CONPOTUBJIEHUE |
HWCTOYHHUKA TOKA

128 3axkon Oma st TOTHOMH (3aMKHYTOI) !
3JIEKTPUUECKON e

129 Pemenne 3amaq 1

130 MOoIIHOCTh HCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanune 1

132 Konnencarop B enu nOCTOSHHOIO TOKA 1

133 Pemenne 3amaq 1

134 Pemenue 3anad no teme "IlocTostHHbIN |
SAEKTPUIECKUMA TOK"

135 Pemenue 3agad no teme "IlocrostHHbIN |
SAEKTPUIECKUMA TOK"

136 Pemenue 3anad no teme "IlocTostHHbIN !

SAEKTPUIECKUMA TOK"
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137

O6o0ueHne u cucTeMaTH3aLMsI 3HAHUH 110
teMe "IlocTOsAHHBIN 3NeKTpUIecKuii Tok"

138

KonTponbHast padora o Teme
"ITocTOsTHHBIN 31eKTpUIecKuil TOK"

139

DnexkTpuyeckas MPOBOAUMOCTD PAa3JIMUHBIX
BELIECTB. DJIEKTPUUECKUN TOK B MeTaJJIax.
CBepxnpoBOIUMOCTD

140

DIeKTpUUECKU TOK B pacTBOpax U
pacmiaBax 3JeKTpOJUTOB. 3akoHbl Papanes
IUTs1 BJIEKTPONIN3A

141

DnexkTpuueckuil Tok B razax. [Inasma

142

DNEeKTPUIECKUN TOK B BAKyyMe.
BakyymHbie mpuGops!

143

DNeKTpUUECKUN TOK B MOJYIIPOBOAHUKAX

144

ITonynpoBoAHNUKOBBIE IPUOOPHI

145

Du3nuecKUil NPaKTUKYM IO TEME
"M3MepeHue CUibl TOKA U HaIPsIKEHUs] B
LI TOCTOSIHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX U LU(POBBIX H3MEPUTENBHBIX
npubopoB” uin "3HAKOMCTBO ¢ UPPOBOH
naboparopueii o pusuke. [Ipumepst
u3MepeHus: PU3NUECKUX BEJIUYHH PU
MOMOIIY KOMITBIOTEPHBIX JaTYMKOB"

146

Du3nueCcKUil NPaKTUKYM IO TEME
"M3ydeHne HepaBHOMEPHOIO ABUXKEHMUSI C
LIEJIBIO ONPENIeICHUS MTHOBEHHOM
ckopoctu”
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147

Du3nuecKuil NPaKTUKYM IO TEME
"N3mepeHue yCKOpeHus mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBUKEHUH 10 HAKJIOHHON IUIOCKOCTH" MK
"UccnenoBanune 3aBUCUMOCTH ITyTH OT
BpPEMEHH MPH PABHOYCKOPEHHOM
nBUKeHun"

148

Du3nuecKuil NPaKTUKYM IO TEME
"U3mepeHue yCKOpeHus CBOOOTHOTO
nageHus" wiu "M3ydyeHne nBuKkeHUs Tena,
OpOLIEHHOTO rOPU30HTAIBHO"

149

Du3nuecKUil NPaKTUKYM IO TEME
"N3yueHne ABMKEHUS TeJia 10 OKPY KHOCTH
C MOCTOSIHHOMN IO MOJZIYJIFO CKOPOCTBIO" UIn
"HccnenoBanne 3aBUCUMOCTH MEPHUOAA
oOpaleHns: KOHUYeCKOro MasiTHUKA OT €ro
napameTpos”

150

Du3nuecKUil NPaKTUKYM IO TEME
"N3mepeHue paBHOAENHCTBYIOIIEH CUIIbI IPU
IBW)KEHUH OpycKa 10 HAaKJIOHHON
mockoctu" unu "[IpoBepka runoresel o
HE3aBHUCHMOCTH BPEMEHH JIBHIKEHUs OpycKa
0 HAKJIOHHOH IJIOCKOCTU Ha 3aJaHHOe
paccTosiHue OT ero Macchl”

151

Du3nueCcKUil NPaKTUKYM IO TEME
"Hccnenosanue 3aBUCUMOCTH CHUIT
yIPYTOCTH, BOZHUKAIOLINX B MPYKUHE U
pe3uHoBoM obpa3siie, oT ux Aedopmarun”
i "M3yueHue NBUKEHUS CUCTEMBI Tel,
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CBSI3aHHBIX HUTBIO, MIEPEKUHYTOH uepes
JIErkuit 0J1ok"

152

Du3nueCcKUil NPaKTUKYM IO TEME
"HN3mepenne ko3pPuIreHTa TPEeHUs 10
BEJINYMHE YIJIOBOTO KO3 drumeHTa
3asucumoctu Frp(N)" wim "Hccnenosanue
IBWKEHUs OpycKa 10 HaKJIOHHOM
TUTOCKOCTH € TIEPEMEHHBIM KO3 (PP UIreHTOM
TpeHus" wiu "M3yueHue ABMKeHUs Ipysa
Ha BaJly C TpeHueMm"

153

Du3nuecKUil NPaKTUKYM IO TEME
"UccnenoBanue yCaOBUN PaBHOBECHUS
TBEPOIO TeNa, UMEIOIIEro OCh BpaleHus"
w "KoHcTpyrnpoBaHue KpOHIITEHHOB U
pacuét cun ynpyroctu" unu "Usyuenue
YCTOMYHUBOCTH TBEPAOTO TENA, UMEIOIIETO
MJIOLIAAb OTIOPHI"

154

Du3nuecKUil NPaKTUKYM IO TEME
"M3mepeHue UMITyJIbCa Tena Mo
TopMo3HOMY nyTu" unu "M3mepenue cuibl
TSTH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOIIHOCTHU cuJibl Tsiru" unu "CpaBHeHUe
W3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" nnu "HccnegoBanue coxpaHeHUs
UMIyJIbCa NP YIPYroM B3auMOAeHCcTBUHN"
w "M3MepeHne KUHETUYEeCKOW AHEPTUN
Teja 1o TOPMO3HOMY MyTH"

155

Du3NUeCKUl NPAKTUKYM IO TEME
"N3ydeHne n30TepMHUYeCKOro nporecca
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(pexOMeHI0BaHO UCTIOIB30BaHUE (P POBOI
naboparopun)" uin "M3yueHne H30XOpHOTO
npouecca” wim "M3yuenne nzodapHoro
npouecca” wn "IIpoBepka ypaBHEHHs
cocTosiHUs "

156

Du3nUeCcKUil NPaKTUKYM IO TEME
"N3mepeHue yeabpHON TeMI0EMKOCTH" WK
"HccnenoBanue mpoLecca OCTbIBAHUS
Bemtectsa" wnu "Mccnenosanue
apnabaTtHOro mpouecca" uin "M3ydenue
B3aUMOCBSI3M SHEPTHH MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPbl KUTICHHSI
skupkocrei”

157

Du3nuecKUil NPaKTUKYM IO TEME
"M3ydeHne 3aKOHOMEPHOCTeN HcapeHus
sxuakocteit” unu "M3mepenue ynenbHoM
TETUIOTHI IJIaBJeHUs Jabaa” win "U3yuenue
CBOMCTB HAaCBIIEHHBIX NapOB" UIU
"M3mepeHne abCONMOTHON BIAKHOCTH
BO3/1yXa M OLICHKAa MacChl IIapOB B
nomemennn". Mamepenne kosdpduimenrta
MOBEPXHOCTHOTO HATSIKEHHSI

158

Du3nueCcKUil NPaKTUKYM IO TEME
"HabmroneHue npeBpaiieHust SHEPTruu
3apsKEHHOTO KOHJEHCAaTOpa B SHEPTHUI0
u3nydeHus ceeroauona” uinn "MUsyuenue
MPOTEKaHUs TOKA B LIENH, COAEP KALLEH
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHINAJIOB (HAMPSDKEHUS ) TIPU
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IIOCJIEI0BATEILHOM COETUHEHUH
KOH/IEHCATOpPOB"

159

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnemoBaHue CMEIIAHHOTO COENUHEHUS
pesucropos” win "UsmMepenue yneapHoro
COTPOTHUBIIEHUS IPOBOIHUKOB" WIIN
"HccnemoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HAIpPsDKEHUS AJIs1 JIAMITbl HAKaJTUBAHUS "

160

Du3nuecKUil NPaKTUKYM IO TEME
"HabmroneHue snexTposu3a” Ui
"N3mepeHue 3apsaa OJHOBAJIEHTHOrO HOHA"
n "HccnenoBanue 3aBUCUMOCTH
COIPOTHBJICHUS TEPMOPE3UCTOPA OT
teMnepatypbl” uin "CHATHE BOJNBT-
aMIIepHOI XapakTepucTUKu auoaa"

161

PeseprHbiii ypok. O000ImeHne 1
CUCTEeMAaTU3ALIMsI 3HAHUI 110 TeMe
"Kunemaruka"

162

PeseprHblii ypok. O600meHNe U
CHUCTEMATHU3ALIMS 3HAHUI 110 TEME
" luHamuka"

163

PeseprHbIii ypok. O600meHNe U
cucreMarusanus 3HaHui o teme "Craruka
TBEpAOro Tea"

164

PeseprHbIii ypok. O600meHNe 1
CHUCTEMATHU3aIIUs 3HAHUM 110 TeMe "3aKOHbI
COXPaHEHHUsl B MEXaHHKe"
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165

PeseprHblii ypok. O600ImeHHe 1
cucTeMaTu3alus 3HaHui o TeMe "OCHOBBI
MOJIEKYJIIPHOKUHETUYECKOU Teopun”

166

PeseprHbiii ypok. O600meHne 1
CHCTEMAaTH3ALMS 3HAHUI IO TEME
"TepmoauHamuka. TernnoBble MaIuHBL"

167

PeseprHbiii ypok. O600meHNe U
CHCTEMATHU3aLUs 3HAHHUHA IO TEMe
"ArperaTHble COCTOSIHUS BELIECTBA.
dazoBrble nepexos!”

168

PeseprHbiii ypok. O600ImeHHe U
cucreMarTusanus 3HAHUH IO TEME
"Jnekrpuyeckoe mose"

169

PeseprHbiii ypok. O600ImeHHe U
CHCTEMATHU3aLUs 3HAHHUH IO TEMe
"ITocTOsTHHBIN 3J1eKTpHUYeCcKuil TOK"

170

PeseprHblii ypok. O600meHNe U
CHUCTEMATH3aIUs 3HaHU 110 TeMe "TOoKU B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16
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11 KVIACC

No

n/n

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KoHnTpoabHbie
padoThI

IIpakTH4eckune
padoThI

HMara
H3Y4YeHHsA

DJeKTPOHHbIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

BSaHMOHeﬁCTBHe IIOCTOAHHBIX MAI'HUTOB
" IPOBOAHHUKOB C TOKOM. MarnautHoe
nosie. [ unoreza Amnepa

Bextop marautHOM nHAyKumy. [IpuHnmn
CyNEepNO3ULIMKM MarHUTHBIX NoJje. Jlunun
MAarHUTHOW UHIYKLIHH

MarHuTHOe ToJie MPOBOIHUKA C TOKOM.
OmnbIT DpcTena

Cuna Amnepa, e€ HanpaBJIeHHE U MOAYJIb

Pemenue 3amau

IIpumenenue 3akoHa Amriepa.
DNeKTPON3MEPUTENbHBIE TIPUOOPHI

Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAYJIb. [IBHKEHNE 3apPsS)KEHHON YaCTULbI
B OTHOPOJAHOM MAarHUTHOM TIOJIE

Pemenue 3amau

Pabora cunet JIopenia

Pemenue 3amau

11

MaruuTtHoe noJie B BeleCTBE.
®eppoOMarHeTUKy, napa- u AuaMarHeTUKU

12

OcHOBHBIE CBOHCTBA (heppOMAarHETHKOB.
[Ipumenenne GeppoOMarHETHKOB
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Permenue 3amad no reme "Marautaoe

13 .,
noJue

14 Pemenne 3agau nmo teme "Marautaoe
nose"

15 SBneHue SIEeKTPOMArHUTHON HHIYKIINH.
IToTok BeKTOpa MAarHUTHON MHIYKIIUU

16 O C unnykuuun

7 3aKO0H 3JIEKTPOMArHUTHON MHIYKITUH
®Dapanes

18 Buxpesoe sekrpudeckoe mose. Toku
Dyko

19 OJ1C MHAYKIUY B IBUIKYLLUXCSI
MPOBOAHHUKAX

20 Pemenne 3anau

21 IIpasuno Jlenna

2 HuayktusHocTh. KaTyika
WHAYKTUBHOCTH B IIEMU MOCTOSTHHOTO TOKA

3 SAsnenne camounnaykuuu. IJC
CaAaMOWHAYKIUU

24 DHeprusi MArHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIGKTPOMArHUTHOE TIOJIe

25 Pemenne 3anau

26 O06o0uienne 1 cucTeMaTU3aLMsl 3HaHUH 110
TeMe "DneKkTporrHaMuKa”

7 KontponbHas pabota rmo teme

"JnekTpoauHaMuKa"
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KonebarenbHas cucrema. CBoOOnHBIE

28 konebanus. ['apMoHNYeckue KoneOaHust

29 Kunemarnueckoe 1 AUHAMUYECKOE
OTHCaHKE KOIeOATENbHBIX IBIKEHUN
DHepreTuyeckoe onucanne. Beison
IUHAMUYECKOTO OMTUCAHUS

30 rapMOHUYECKUX KOJNEeOaHMH U3 UX
SHEPreTUYECKOro M KHHEMaTHYECKOTO
OTIACAHHUS

31 Amrumityzna u ¢asza xonebaHuit
ITepuon n vacrora konebanmii. Ilepuon
MaJIbIX CBOOOIHBIX KOseOaHuH

32 MaremaTuyeckoro MasatHuka. [lepuon
CBOOOIHBIX KOJIEOAHHH MPYKUHHOTO
MasiITHUKA

3 3aryxatomme Konebanus. BeiHyKeHHbIE
konebanus1. PesoHaHc

34 ABTOKONEOAHUS

35 Pemenne 3anau
Ypoxk-koH(peperuus "MexaHuueckne

36 KOe0aHUsl B My3bIKQJIbHBIX
UHCTpyMeHTax"

37 O06o0uienne 1 cucTeMaTU3aLMsl 3HaHUH 110
teMe "Mexannueckue konebanus"

38 DJIeKTPOMArHUTHBIE KOIeOaHUsI.

KonebarenbHbIl KOHTYP
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®opmyia Tomcona. CBsI3b AMILIUTY b

39 3apsaa KOHIEHCATOpa C aMIUTUTYAOU CUJIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUU B U€AIbHOM
KoJIe0aTeIbHOM KOHTYpE
3aTyxarollue 3J1eKTPOMarHuTHbIE

41 konebanus. BeiHyxneHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHuUs

42 Ilepemennslii TOK. Pe3ucrop n
KOH/IEHCATOp B LIENU MePEMEHHOTO TOKA

43 Karymika MHIyKTUBHOCTH B LieTIH
MEPEMEHHOr0 TOKa

44 3axoH OMma 171 3JIeKTpUYIEeCKO Lenu
MEPEMEHHOr0 TOKa
MoImHOCTE NEPEMEHHOTO TOKA.

45 AMIIUTYAHOE U IeHCTBYIOLIee 3HaUEHHE
CHUJIbI TOKA U HaTPS>KEHUs

46 Pe3onaHC B 3a€KTpUUECKON LienH

47 Pemenne 3anau
WneanpHbIid TpaHchoOpMaTOp.

48 [IpousBoacTBO, Mepenaya u noTpedeHue
3JIEKTPUYECKONH SHEPTUH
DKONIOTHYeCKUe PUCKU MIPU MPOU3BOJICTBE

49 snexktposHepruu. Kynsrypa
HCIOJIb30BAHUS 3JIEKTPOSHEPTUU B
MOBCEIHEBHOMN JKU3HU

50 Pemenne 3anau

51 Pemenne 3anau
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O0001meHre U CUCTEMATU3ALUS 3HAHUHN 110

22 TeMe "DIeKTPOMarHuTHbIE KonebaHus"

53 MexaHn4deckue BOJHBI. XapaKTEePUCTUKU
MeXaHUYECKHUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapakTepUCTUKH 3BYKa

56 Wnppas3syk u yasrpassyk. [llymosoe
3arpsi3HEHNE OKPYKAIOIIEH Cpeabl

57 Pemenne 3anau

58 DNeKTpOMarHuTHbIe BOJIHBL. M3nyuenue
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust 3J€KTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
ITkana 31€KTPOMAarHUTHBIX BOJIH.

60 IIpumenenue 51eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY
IIpuHLMIEI PaTUOCBSI3U U TENEBUIEHUS.

61 Panunonokanus. DneKTpOMarHUTHOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl

2 KontponbHas paboTa mmo teme
"Konebanus 1 BOJHBI"

63 CseT. 3aKOH MPSIMOJIMHEIHOTO
pacnpoCTpaHEHHUsl CBETa

64 Pemenvie 3ana4 Ha MPUMEHEHHE 3aKOHA
MPSIMOJIMHEMHOTO PaCpOCTPAHEHUs CBETA

65 OTtpaxenue csera. [Lnockoe 3epkao.

Cdepuueckoe 3epkajo
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[Ipenomienne cBeta. AOCOMOTHBIN U
OTHOCHUTEJIBHBIN ITI0KA3aTEIb

66 npenomienus. [lonHoe BHyTpeHHEE
otpaxenue. [IpenenbHbiil yros NoaHOro
BHYTPEHHET0 OTPa’kKeHUs

67 Pelenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTpakeHUsl U MPEJIOMIIEHUS CBETa

68 Xon nydeit B npusMe. Jlucnepcus ceera.
Crnoxnbrii coctas 6esioro ceera. Liper

69 JIun3bl. POKYCHOE PaCCTOSTHUE U
ONTHUYECKAs CUJIA JIMH3BI

70 IToctpoenue n3obpakeHuil B TMH3AX U UX
cUCTeMax. Y BEJIMYECHUE JINH3BI
Pemenue 3ana4 Ha mOCTpOEHUE

71 n300paKeHM, TOJIY4a€MbIX C TOMOIIBIO
JINH3

72 I'na3 kak onTuyeckas cuctema

7 Pewenue 3anau. [Ipeaensl npuMeHUMOCTH
F€OMETPUYECKON ONTUKU

74 CxopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Jucnepcus ceera

76 WnTepdepenus ceera

77 KorepeHTHbIE UCTOUHUKH. Y CIIOBUS
HaOJFOIEHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenne 3anau

79 [Ipumenenne naTepdepeHIun

80 Hudpaxius ceeTa



mailto:bisertschool2@yandex.ru
https://bisert2.uralschool.ru/

JudpakunonHas pemérka. YcioBue

81 HaOJTIOIEHUS TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau

23 [TonepedHOCTHL CBETOBBIX BOJIH.
Ilonspusanus ceera

84 Pemenue 3anau

85 CBeToBbI€ sIBIIEHUS B IIPUPOJIE

%6 O06o01eHne U cucTeMaTU3anys 3HAaHUH O
teme "OnrTuka"

87 KontponbHas padora mo Teme «OnTukay
I'paHuLIbl NPUMEHUMOCTH KJIACCUYECKOMN

88 MeXaHUKH. 3aKOHBI 3JIEKTPOIUHAMUKH U
MPUHLHUI OTHOCUTEIBbHOCTH

29 IToctynartel cienuaibHON TEOPUU
OTHOCHUTEJBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAJL.
[Ipeobpazosanus Jlopenua. Ycnosue

90 NpUUUHHOCTU. OTHOCUTENBHOCTD
ONHOBPEMEHHOCTHU. 3aMeNJICHUE BPEMEHH
Y COKpAILLECHUE AJTUHBI

o1 DHEPrusi U UMITYJIbC PEISATUBUCTCKOMN
YaCTHULIBI
CBs13b MacChl ¢ HEPTUCH U UMITYJIBCOM

92 PESITUBUCTCKOM YaCTULIbL. DHEPTHUS
MOKOsA

93 PaBHOBECHOE TEMIOBOE U3TYUECHHUE

94 3akoH cMenieHus: Buna

95 I'unoreza M. I1naHka o kBaHTax. POTOHBI
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96 DHeprusi 1 UMNyJIbC GOTOHA

97 dotosdpdext. Onbitel A. I'. Cronerosa.
3akonsl potorddexTa
VYpaBHeHue DHIITENHA 151

98 doroaddexra. "Kpacnas rpannma”
dorosddekra

99 Hasnenne ceera. Onbrirel [1. H. JleGenera

100 BomHOBBIE CBOUCTBA YaCTHULI
Bonnel ne bpoitna. nvuHa BosHbBL 1€

101 Bpotins u pasmepsl 001acTH JTOKATN3aNuN
JBIDKYIIEUCS YaCTULIBI

102 KopnyckyasipHO-BOIHOBOU Ayann3m

103 Judpakius 37eKTPOHOB Ha KPUCTAJIAX
Crienndrika 3MepeHU B MEKPOMHUPE.

104 CooTHoOMIEeHUsT HEOTIPEACIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemenue pacuéTHbix 3ana4
KonrponbHas pabota o temam: "OCHOBBI

107 CTO", "KopnyckysspHO-BOJIHOBOH
ayanuzm"
OnBITHI IO UCCIIEAOBAHUIO CTPOEHUS

108 aroMa. [InanerapHas Monesnap aToMa
Pezepdopna

109 ITocrynatst bopa

110 Buns! ciextpos. CriekTp ypoBHel

SHEPIUu aToMa BOAOPOaA
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111

CnonTaHHOE U BBIHYKACHHOC U3JIYUCHUEC
CBETa

112

Jlazep

113

Hyxnonnas Mmonens sinpa ['etizenOepra-
HBaneHKko. 3apsn 1 MacCOBOE YUCIIO siAPa.
Hs3otonbel. PanuoakTUBHOCTD

114

3aKOH paAoOaKTUBHOIO pacrnaja.
CBolicTBa HOHU3UPYIOIIETO U3JTyUEHHUs.
BnusiHue pagnoakTUBHOCTU Ha JKUBbIE
opra"usmsl. [lozumerpus

115

DHeprusi CBsI3U HYKJIOHOB B SIZIpeE.
Anepusie cunbl. ledext Maccrl siapa.
AnepHble peakiuu. AaepHble peaKTOPHL.
[IpobneMbl yripaBisieMOro TEPMOSIIEPHOTO
CHUHTE3a. DKOJOIMYECKHE aCIIeKThI
pa3BUTHS SINEPHON SHEPTETUKHU

116

Mertonbl peructTpalyu 1 UCCiIe0BaHus
3JIEMEHTAPHBIX YaCTHULI.
DyHIaMEHTAIBHBIE B3AUMONECUCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
IIpencraBnenue o CTanaapTHON MozaenH.
KBapk-riarooHHas Mofenb agpOHOB

117

®dusuka 3a npenenamu CtannapTHON
Moaenu. TéMHas MaTtepusi U TEMHas
sHeprust. ENMHCTBO pu3nUeckoil KapTHHBI
MHpa

118

DTarnbl pa3BUTHsl aCTPOHOMMHU. 3HaAUEHUE
aCTPOHOMUU
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119

[TpuMeHUMOCTh 3aKOHOB (PU3UKH IS
OOBSICHEHHUS TIPUPOIBI KOCMUYECKHX
00BEKTOB. MeTObI ACTPOHOMHUYECKUX
UCCJIEIOBAHUN

120

CoBpeMeHHbIE ONTUYECKUE TEIECKOIIbI,
pPamuoTEIECKONBI, BHEATMOC(h EpHAS
aCTPOHOMUS

121

Bun 3Bé3nHoro neba. Coszpesnus, sipkue
3BE&3/1bL, IJTAHETHI, UX BUIUMOE JIBHIKEHUE

122

Conneunast cucrema. Comnaue. CoyHeuHast
AKTUBHOCTB. HCTOLIHI/IK 3HepFI/II/I COJ'IHLIa Hu
3BE3]

123

3BE3/1bl, UX OCHOBHbIE XaPAKTEPUCTUKH.
Juarpamma "crieKTpajbHbINA KJ1acc —
CBETUMOCTB"

124

3B63I[bl rJIABHOM ITOCIEAOBATEIFHOCTH

125

BryTtpeHHee cTpoeHue 3B€31.
CoBpemeHHbIE NPEACTABIEHUS O
NPOUCXOXKAEHUH 1 3BoJroH ConHIa u
3BE3]1. DTambl )KU3HU 3BE3]T

126

Muneunsiii I1yTe — Hama I'anaktuka.
Tunel ranaktux. YEpHbIE ABIPHI B siApax
FaJaKTHK

127

Bcenennas. Pacuupenue BeenenHoi.
3akon Xabbna. Teopust bonpimoro B3preiBa.
PenukToBoe nsinydeHue

128

MacmtabHas ctpyktypa BeeneHHoit.
MeraranakTuka
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129

Hepeménnbie npoOaemMbl aCTPOHOMUU

130

Du3NUECKU TPAKTUKYM IO TEME
"HccnemoraHue MArHUTHOTO TTOJIA
MMOCTOSIHHBIX MArHUTOB'" MIJIH
"HccnemopaHue CBOMCTB
beppomaruerukos" wiu "UccnenoBanue
NEHCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM"

131

Du3NUeCKU TPAKTUKYM I10 TEME
"N3mepenue cunel AMmepa" uiu
"M3ydeHne 3aBUCUMOCTH CUJIbI AMIiepa OT
cuibl Toka" win "Onpenenenne
MarHMTHOM MHAYKIMU Ha OCHOBE
u3MepeHus cuiibl Ammnepa”

132

Du3NUECKU TPAKTUKYM IO TEME
"HccnenoBaHue siBIE€HUS
3JIEKTPOMArHUTHON UHAYKLUU" UIH
"OnpeneneHne MHIYKLHH BUXPEBOTO
MarHMTHOro noJjs"

133

Du3NUeCKU NPAKTUKYM [0 TEME
"HUccneqoBaHue siBJICHU CAMOUHAYKIUN"
i "COopka MOJENH 3JeKTPOMArHUTHOTO
reHeparopa”

134

Du3NUeCKU MPAKTUKYM IO TEME
"U3mepeHue nmepuoa CBOOOIHBIX
KOJIeOaHUN HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"
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135

Du3NUECKU TPAKTUKYM IO TEME
"IIpeoOpa3oBaHue SHEPTUH B MPYKUHHOM
MasiTHUKE"

136

DuU3NUECKUN TPAKTUKYM IO TEME
"HccneqoBaHue NEPEeMEHHOTO TOKA Uepes
MOCJIEA0BATEIIbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYLIKy U PE3UCTOp" WK
"HccnenoBanue pabOTbl HCTOYHUKOB
CBETa B LIeNH NIEPEMEHHOro Toka"

137

Du3NUECKUN TPAKTUKYM IO TEME

"HN3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI'

138

Du3NUECKUN TPAKTUKYM IO TEME
"M3MepeHue nokasares npeaoMiaeHus
crexna" win "Tlonyuenne n3oOpakeHus B
CUCTEMeE U3 MJIOCKOTO 3epKajia U JIMH3bI"

139

Du3NUECKU TPAKTUKYM [0 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTOsTHUS OT BellecTBa (Ha mpuMepe
xuakux JuH3)" win "M3mepenue
(POKYCHOT'O PaCCTOSIHUS PACCEUBAOLITNX
uH3"

140

Du3NUeCKU NPAKTUKYM [0 TEME
"Habmonenue nudpakuuy,
UHTEepQEPEHIINH U MOIAPU3aLHH cBeTa"

141

Du3NUeCKU MPAKTUKYM IO TEME
"OnpeneseHye UMITyJIbCa U SHEPTUU
PENSATUBUCTCKUX YacTHUI] (110
¢dororpadusiM TPEKOB 3aPIKEHHBIX
YaCTHIl B MATHUTHOM T10J1e)"
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142

Du3NUECKU TPAKTUKYM IO TEME
"N3mepenue nocrossHHo [1nanka Ha
OCHOBe nccienoBanus Gporordpdexra” wmm
"HccnenoBaHune 3aBUCUMOCTH CUJIBI TOKA
yepe3 CBETOAMO OT HanpsiKeHUs "

143

Du3NUECKU TPAKTUKYM [0 TEME
"HccnenoBaHue CEKTPa pa3peskeHHOTO
aTOMapHOTO BOAOPOJA U U3MepeHne
noctosiHHol Punbepra”

144

Du3NUECKUN TPAKTUKYM IO TEME
"HccnenoBaHue paaroakTUBHOTO (OHA ¢
HCIIOJIb30BAHUEM J103UMeTpa” 1in
"M3y4eHne morjomeHus 6eTa-4acTull
anmomMuHueMm"

145

Du3NUECKU TPAKTUKYM IO TEME
"Habmronenust 38€31HOr0 HEOA
HEBOOPYKEHHBIM IJIA30M C
HCIOJIb30BAHNEM KOMIIBIOTEPHBIX
MPUJIOKEHUN AJIs1 ONIPEAENIECHUs
NOJIOXKEHUST HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO AaTy. OCHOBHBIE CO3BE3AUsI
CeBepHoro nosjyapus u sipkue 3BE37b1"
win "Habmonerns B Teneckorn JIyHbl,
IJIaHET, TYMAHHOCTEN U 3BE3/IHBIX
CKOIUIeHUI"

146

O06o001eHne ¥ CUCTEMATHU3ALUS 3HAHUI.
Ponb pusuku u actpoHOMUU B
SKOHOMHUYECKOMN, TEX HOJIOTUYECKOM,
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COLIMAJILHOM 1 3THYeCKOH cepax
IEATEeIIbHOCTH YeJIOBeKa

147

O06o0uieHne 1 CUCTeMaTU3ALMS 3HAHUH.
Ponb 1 MecTo ¢pu3ukH 1 aCTPOHOMUH B
COBPEMEHHON HAyYHOU KapTHUHE MUpa

148

O6o0uieHne 1 cUCTeMaTU3ALMST 3HAHUH.
Ponb pusngeckoii Teopun B
(dbopMHUpOBaHUY TIPEACTABICHUH O
¢busnveckoil KapTHHE MUPA, MECTO
¢busndecKkoil KapTUHBI MUpa B O0IIEM psiTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUN O IPUPOE

149

O0001meHre U CUCTEMATU3ALUS 3HAHUHN 110
Teme "Kunemaruka'

150

O0o00meHre U CUCTEMATU3ALUS 3HAHUHN 110
Teme "Kunemaruka'

151

O0o001eHMe U cUCTEMAaTHU3aIUs 3HAHUH 110
teme "Jlunamuka"

152

O0o001eHMe U cUCTEMAaTHU3aIUs 3HAHUH 110
teme "Crarnka TBEpAOro Tema"

153

O6o0buieHne 1 cucTeMaTH3aus 3HAaHUH 10
TeMe "3aKOHbI COXPaHEHUsI B MEXaHUKe"

154

O06o01enne u cucTeMaTHU3aNus 3HAHUH 1O
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHHETHYeCcKol Teopun"

155

O0o0011eHHe U cUCTEMAaTHU3aLUs 3HAHUH 110
teme "Tepmonunamuka. TernioBbie
Maluae"
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156

O06o0uieHne 1 cucTeMaTU3aLMsI 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIECTBa.
®dazoBble nepexoan!”

157

O0o0011eHHe U cUCTEMAaTHU3aIUs 3HAHUH 110
TeMe "Dnekrpuueckoe mose”

158

O06o0uieHne 1 cucTeMaTU3aLs 3HaHUH 110
teMe "[loCTOsAHHBIN 3JeKTpUUeCcKUl TOK"

159

O0001eHre U CHCTEMATHU3ALIMSI 3HAHHUI 110
teMe "Toku B pa3nuuHbIX cpenax”

160

O0001meHne U CUCTEMATU3ALUS 3HAHUHN 110
TeMe "MarautHoe monae"

161

Pesepenblii ypok. O0o0meHue u
CHCTEMATH3aLIMS 3HAHUI 10 TEME
"JyeKTpOMarHuTHasE UHAyKIus"

162

Pesepenblii ypok. O000meHe u
CUCTEMATU3ALMsl 3HAHUH 10 TEME
"Mexanudeckue konebanus"

163

Pesepenblii ypok. O0o0meHne u
cucreMaTu3anus 3HAHUHU IO TEME

"DneKTpOMarHuTHbIE KoJeOaHust'

164

Pesepenblii ypok. O0o0meHe u
CHCTEMaTH3alUsl 3HAaHUH 110 TeMe
"MexaHu4yeckue 1 3JIeKTPOMarHuTHbIE
BOJIHBI"

165

Pesepenblii ypok. O000meHue u
CHUCTEMaTHU3allUs 3HAHHIT 110 TEME
"Onruka"
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166

Pesepenblii ypok. O0o0meHue u

crUucreMaTul3anus 3HaHPII>'I I10 TEME
"Ocuosber CTO"

167

Pesepenblii ypok. O000meHue u
CUCTeMAaTH3alusI 3HAHHH 110 TeMe
"KopryCkyIsipHO-BOJTHOBOM Ayannu3m"

168

Pesepenbiii ypok. O0o0meHue u
CHUCTEMATH3ALIM 3HAHUH 110 TeMe "Dusnka
aroma"

169

Pesepenblii ypok. O0o0meHue u
CUCTEMATH3ALAS 3HAHUI 110 Teme "dPusuka
ATOMHOTO SIAPA U JIEMEHTAPHBIX YaCTHI"

170

Pesepenblii ypok. O000meHe u
CHCTeMaTH3aLus 3HAHUIT [0 TeMe
"JnemeHTh! acTpopuzuku”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16
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YUYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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