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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKEe Ha YPOBHE CPEAHEro oOmIEro o00Opa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJOKEHUNW W TPeOOBAHWM K PE3ysibTaTaM OCBOCHUS
OCHOBHO#I 00pa3oBaTenbHO mporpaMMmel, npencraeieHHsix B GI'OC COQO, a
Takxke ¢ yuétom (enepanbHoii padoueil mporpaMMbl BocnuTaHus U KoHuenuuu
npenoaaBaHus yueOHOro npeamera «Ousnka» B 00pa30BaTENIbHBIX OPraHUA3ALNAX
Poccuiickoii  denepanmu, — peaM3yIOMIMX  OCHOBHBIE  00pa3oBaTeibHBIC
IPOrpPaMMBl.

[TporpamMma no pu3Mke onpeaenseT 00sS3aTeNbHOE MPEAMETHOE COAEPKAHUE,
YCTAHABIIMBACT PEKOMEHYEMYIO MOCIIECI0BATEIbHOCTh U3YUEHUS TEM M Pa3/IEioB
y4e€OHOTO0 MPEeaMETa ¢ YYETOM MEKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3EH,
JOTUKKA  y4eOHOr0 MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  O0yYarOmIMXcs.
[TporpaMma mo ¢usuke AAET MPEACTABIECHUE O LEAX, COAECP’KAHWM, OOILICH
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYYaAKOIIUXCS CPEACTBAMHU
yaeOHOro npeaMera « Duznkay Ha yriyOJIEHHOM YPOBHE.

Hzyuenue kypca puzuku yriayOaEHHOTO YPOBHS MO3BOJISIET PEaIM30BaTh
3a1a4i npo(ECCHOHATBHONW OPUEHTALMHU, HANPABJIEHO HA CO3/AHWE YCIIOBUM AJist
OPOSIBJIEHUS. CBOMX WHTEIUICKTYAJbHBIX W TBOPYECKMX CHOCOOHOCTEH KaXKABIM
0o0yvaromumcsi, KOTOPbIE HEOOXOAMMBI JJIsi TPOAODKCHHS 00pa3oBaHUsl B
OpraHm3almsIX MPOPECCHOHANTBHOIO O0pa3oBaHMs TO PA3JIMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBHOCTSIM.

B nporpamme mno (Qusnke ONpeAcnsroTcs IJIAHUPYEMBIC PE3YJIbTaThI
OCBOCHHUS Kypca (PU3MKK HA YPOBHE CPEAHET0 OOMIEro 00Pa30BaHUs. TUYHOCTHEIE,
METANPEAMETHBIE, MPEAMETHBIE (Ha  yrmIyOnméHHoM  ypoBHE). HayuHo-
METOJOJIOTUYECKOH OCHOBOW Juisi pa3paboTku TpeOOBAHMI K JIMYHOCTHBIM,
METANPEAMETHBIM W TMPEAMETHBIM Pe3yJbTaTaM OOyYaroIUXCsl, OCBOMBLIMX
nporpamMmy 1o (PU3MKE Ha YPOBHE CpeaHero oOmero o0pa3oBaHHs Ha
yriayOJIEHHOM YPOBHE, SIBIISIETCS CACTEMHO-AEATEIbHOCTHBIA MOIXO/.

[TporpaMma o Gpu3nKe BKIIFOYAET:

IUIAHAPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (M3MKM Ha yriyOnéHHOM
YPOBHE, B TOM YUCJI€ MPEAMETHBIE PE3YJIBTATHI IO rojiaM 00yYEHUSI,

coJiepkaHue yuyeOHoro npeamera « Gu3nkay mo rogam 00yUYeHHs.

[TporpaMMa mo Qu3MKEe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
WCIOJIb30BaHA YUUTENAMHU (PU3HKH JIJIs1 COCTABJICHHSI CBOMX pab04YMX MPOrpamm.

[TporpaMma no (pU3MKe HE CKOBBIBAECT TBOPUYECKYIO MHULMATABY YUHUTENEH U
NPEIOCTABIIACT BO3MOXKHOCTA JJII  PEAIM3aUMM  PA3JIMYHBIX METOJUYECKUX
NOJXOJ0B K NPENoAaBaHWi0 (M3MKM HA YIrIyONEHHOM YpPOBHE TPH YCIIOBUHU
COXPaHEHUs 003aTENBHOM YaCTH COACPKaHUS Kypca.



duznka Kak Hayka O HamOonee OOIMX 3aKOHaX MPHUPOJBI, BBICTyNas B
KAQueCTBE YYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype (pU3HKN — cCCTEMOOOpa3y oM
JUISL ECTECTBEHHO-HAYYHBIX YYEOHBIX PEIAMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4aCMbIX XWUMHECH, OWOJIOTHUCH,
¢usznueckoid reorpapueli W acTpoHoMuEl. Hcmonb3oBaHWE W AKTUBHOE
OPUMEHEHUE (U3WYECKUX 3HAHWIA OMPENENHIO XapakTep M OypHOE pPa3BUTHE
Pa3HOOOPA3HBIX TEXHONOTHA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIyYCHUs HOBBIX MaTEPHANIOB C 33aJaHHBIMH CBOHCTBaMu. M3ydeHune
(M3MKA BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE €CTECTBCHHO-HAYYHOMH
KapTUHBI MUpa 00yyarouierocs, B (pOPMUPOBAHUE YMEHUM MPUMEHSATH HAy4YHBIH
METO]I TO3HAHUS MTPH BBITOJIHEHUW UMK YYEOHBIX UCCIICIOBAHHIA.

B ocHOBY kypca pu3Kku Ha ypOBHE CpeTHEr0 00UIEr0 0Opa30BaHMUS MOJIOKEH
PsI UACH, KOTOPBIE MO>KHO PaCcCMaTPUBATh KaK TPUHLIMIIBI €70 MOCTPOCHHSI.

Hoea uenocmnocmu. B COOTBETCTBHM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTEPHall U3 BCEX Pa3/EioB (PU3HUKH, BKIIFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoea zenepanusauyuu. B cooTBeTCTBAM € HEl marepuan Kypca (pU3HKu
00beIMHEH BOKPYTr (u3nMyeckux Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoea zymanumapuszauyuu. EE peannszanms MOPeAnosiaracT MCHOIb30BaHUE
TYMaHUTAPHOTO MOTEHIMAIA (U3NYECKON HAYKH, OCMBICIICHUE CBS3H Pa3BUTHS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMU M SKOJIOTMUYECKHUMH MPOOJIEMAMH.

Hoea npuxnaonoii nanpaeaennocmu. Kype puzuku yrnyOn€HHOTO ypOBHS
NOPEINOIaracT 3HaKOMCTBO € IIAPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX
MPWIOKEHUI M3YYEHHBIX TEOPUH M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha
YPOBHE OOLIMX NPEACTABICHUA W COBPEMEHHBIC TEXHMYECKHE YCTPOMCTBa, W
TEXHOJIOTHH.

Hoea 3konocuzauyuu peanu3yercs TOCPEACTBOM BBEACHHS JJIEMEHTOB
COJCP)KaHUS, TOCBSMIEHHBIX SKOJOTMYECKMM MpoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTHHA, a TaKke OOCYKICHUS
npo0JIEM PALMOHAIBHOTO MPUPOIOTIONB30BAHMS M HKOJIOTHYECKOM O€30MaCHOCTH.

OcBoeHUE COAEPKaHMS TPOrPpaMMBbl IO (PUBHUKE TOJIKHO OBITh MOCTPOCHO HA
OPUHLANAX CUCTEMHO-AEATENBHOCTHOTO moaxoAa. s pusuku peanusanust 3THX
NPUHLANOB 0A3UPYETCs HA UCIOJIB30BAHUHA CAMOCTOSITENIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIEHCTBYIOIIErO (pakTopa yueOHOro mpouecca. s yrinyOnéHHOTO
YPOBHS — 3T0 CHUCTEMA CaMOCTOSTENBHOIO YYEHMUYECKOrO SKCIECPUMEHTA,



BKJTIOYAIOLIETO (DPOHTAILHBIE YUEHUYECKUE OMbITHI MPU M3YYCHUHM HOBOIO
Mmarepuaina, JadopaTopHbie padoThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzaluMu (PU3MYECKOro MpakTHKymMa. B mepBoM  ciydae
OPAKTUKYM NpoBoauTCs nuO0 B kKoHIe 10 m 11 knmacco, mubo mociie nepBoro u
BTOPOrO TMOJIyrOAMH B KaKIOM M3 3TUX KjiaccoB. Btopoi cmocod — 3t0
UHTErpaiusi padoT MPaKTUKyMa B CUCTEMY JIaDOpaTOpHBIX pabOT, KOTOPHIE
MPOBOJATCS B Mpolecce M3ydeHus pazaena (temsel). [Ipu 3ToM moa padotamu
MPaKTUKyMa TOHUMAETCS CaMOCTOSITEIbHOE UCCIIEAOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000MIEHHOTO BUIA O€3 MOLIAroBOi MHCTPYKIIMH.

B nporpamme mo (u3Mke cuUCTEMAa YYEHWYECKOTO OKCHEPUMEHTA,
71a0opaTOpHbIX padOT M MPaKTHUKyMa MPEACTaB/ieHa €IWHBIM NepeuHeM. Bribop
TEMATUKU Ui STUX BUJOB YUYECHUUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa3oBaTEIbLHOIO MPOoLEcca UCXO0 I U3 0COOEHHOCTEH MOYypOUYHOTO
IUIAHAPOBAHMUsS W OCHallecHus KaOwmHera Qusuku. [Ipm 3ToM obecneumBaeTcs
OBJIaICHUE OOYYAIOIIUMUCS YMEHUSIMU TPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICOBAHUSI 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH M MOCTAHOBKY
OTBITOB O MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

Bonblioe BHUMaHUE YIENSETCS PEUICHUI0 PACUYETHBIX M KAYECTBEHHBIX
3anay. [Ipu 3TOM s pacu€THBIX 3a/7a4 MPUOPUTETOM SIBJISIOTCS 3ala4d C SBHO
3aIaHHOM W HESIBHO 3aJaHHON (PU3MYECKONH MOJIEIBIO, MO3BOJISIOIUE TPUMEHSThH
U3yUEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pa3jena Kypca, Tak U
UHTETPUPYs MPUMEHEHUE 3HAHUIN U3 Pa3HbIX Pa3nenoB. [1Jis Ka4eCTBEHHBIX 3ajay
OPUOPUTETOM SIBJISIFOTCS 3a7aHusi HAa OOBACHEHUE/MPEACKA3aHUE TMPOTEKAHUS
(U3NYECKUX SIBJICHUNA M MPOLIECCOB B OKPY>KAMOIIEH XKU3HU, TPeOYyIOIKE BhIOOpa
$u3nUecKoit MoEu Ui CUTyallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusMu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECHEUYCHHUIO YyUeOHOTO mporecca Kype (pU3UKHA yriyOJEHHOTO
YPOBHSI HA YPOBHE CPEHEr0 0OMIEro 00Pa30BaHUs TOJIKEH U3yYaThCsl B YCIIOBUSIX
npeaMeTHOro kabuHeta. B kaOuHere (PU3MKH AODKHO OBITH HEOOXOAMMOE
nJadbopaTtopHoe OOOPYAOBAHUE JUISl BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pU3MKE YUYEHUYECKHUX OMNBITOB, JIAOOPATOPHBIX paboT W paboT MpakTHKyMa, a
TAKXKe JIEMOHCTPAILIMOHHOE 000PYJ0BaHUE.

JleMoHCTpanmoHHoe  o0opyJoBaHuEe (POPMUPYETCST B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTAaTOYHOCTHM M OOECMEUMBACT MOCTAHOBKY
NEPEYUCTICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JAEMOHCTpalUi JJis
UCCIICAOBAHMSI  M3y4aeMbIX  SBJICHWA W  MPOLECCOB, HOMMHUPUUYECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGoparopHoe 0O0OpPYyAOBAHME [UIsl YYEHWUYECKMX NPAKTHYECKUX PAdOT
dopMUpyETCS B BUJEC TEMATUUYECKUX KOMIUIEKTOB U OOECMEUMBAETCS B PacuéTe



OJTHOTO KOMIUIEKTA Ha JABYX OOydYalmuxcs. TemMaTHuecKHe KOMIUICKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
WCIOJb30BAHNU AHAJIOTOBBIX W LHU(PPOBBIX MPUOOPOB, a4 TAKKE KOMITBEOTEPHBIX
WU3MEPUTENTBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIECTISIMA U3YYEHUS (PU3HKHN B 00IIEM 00pa30BAHUM SIBJISIFOTCS:

(opMuUpOBaHME HHTEpPECA W CTPEMJICHHS OOYYArOMIMXCA K HAyYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE HMX HWHTEIUIEKTYAIbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

Pa3BUTHE MPEICTABICHHUIA O HAYYHOM METOJAC MO3HAHWUA M (POPMUPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM,

(opMUPOBAHME HAYYHOTO MHUPOBO33PECHHUS KAK PE3YyJbTaTa U3yUYEHUST OCHOB
CTPOEHMS MAaTEPUU U (DYHIAMEHTAIBHBIX 3AKOHOB (PU3HKH;

(OPMHUPOBAHUE YMEHUN OOBSICHATD SIBJICHUS ¢ UCTOJIb30BAHUEM (PU3HMUECKUX
3HAHWNA U HAYYHBIX IOKA3ATENbCTB,

(opMUpOBaHWE MPEACTABICHUHA O PO (U3MKK JJs PA3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

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

JlocTkeHrEe 3THX LeNeld 00eCneYnBacTCs PEIICHUEM CIECIYIOMMX 3a1a4 B
MPOLECCe 3YUYEHUs Kypca (PU3MKH HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:

OpUOOPETEHUE CUCTEMBI 3HAHWIH 00 OOWMX (PU3HUYECKHUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHMAX,  BKJIKOYAs  MEXaHUKY,  MOJEKYJISPHYH  (PU3HKY,
AJNIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY M SJIEMEHTHI aCTPOPU3NKH,

(opMUPOBAHNE YMEHUI TPUMEHSITh TEOPETHUECKUAE 3HAHUS TSl OOBICHEHUS
(U3NYECKUX SBJICHUH B MPUPOAC W Ul MPUHATHS MPAKTHYECKUX PCLICHHUNA B
MOBCEIHEBHOM KU3HU,

OCBOEHME CIOCOOOB PEIICHUS Pa3IMYHbIX 33Ja4 C SBHO 33JaHHOMN
(U3NYECKO MOJENBIO, 3a/1a4, MOAPa3yMEBAIOMIMX CAMOCTOSATENIBHOE CO3JaHUE
(u3nyecKoil MOJAENM, AaACKBATHON YCIOBMAM 33Ja4d, B TOM YHUCIE 33]a4
WH>KCHEPHOTO XapaKTepa,

NOHUMAaHWE (U3NYECKUX OCHOB W MPUHLUINOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, MX BIUSHUS HA OKPY>KAIOLIYIO CPEAY;

OBJIAZICHUE METOAAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
(U3NYECKUX  SKCIICPUMEHTOB, aHAIM3a M HMHTEpOpeTauuud  MHPOpMaLH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

CO3/IaHWE YCJIOBHIA JJIi Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKON EATEIBHOCTH,



pa3BUTHE UHTEpPECaA K chepam mpodecCHOHATbHOMN ACSITENbHOCTH, CBSI3aHHOM
¢ (PUBHKOI.

B coorBerctBun ¢ TpedoBanusmu OI'OC COO yriyOnéHHbIA yPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Ddu3nkay HaA YPOBHE CPEAHEr0 OOILIETO
oOpazoBaHHsl BBIOMpAcTCs OOYYAIOMMMUCS, [JIAHUPYIOIIUMU TPOAOKEHUE
00pa3oBaHusl MO CMEUHAATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIISL.

Ha uzyuenue puzmkm (yrnyOnéHHBIA YPOBEHb) HA YPOBHE CPEAHErO O0LIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B HEACIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEMEIIO).

[IpennaraeMblii B mporpamMme Mo (u3uMke TNepeveHb JabOpPaTOPHBIX U
NPAaKTUYECKUX padoT SBISIETCS PEKOMEHJOBAHHBIM, YUMTENb JIENAacT BBIOOD
OPOBEACHUS JIAOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Pasnen 1. Hay4uHblii MeToa nNo3HAHUS NPUPOABI.

duzmnka — QpyHIaMEHTaIbHAS HayKa 0 pupoje. HayuHelid MeTO1 MO3HAHUS U
METOJIbI UCCETOBAHUS (PU3NUYECKUX SBJICHUM.

OKCIIEPUMEHT W TEOPHsl B MPOUECCE MO3HaHUs mpupoasl. Habnronenuwe u
SKCIEPUMEHT B (PU3UKE.

CnocoObl  M3MepeHus (PU3MYECKUX BEIWYMH (QHAJIOTOBBIE W LU(PPOBBIE
U3MEPUTENTbHBIE MPUOOPHI, KOMITBIOTEPHBIE JaTYAKOBBIE CHCTEMBI ).

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

MoaenupoBanue (PU3AUECKUX SBICHUI M MPOLECCOB (MAaTepUalibHas TOYKa,
aOCOIOTHO TBEPJOE TENO, WACANbHAS >KUAKOCTh, WACAIbHBIA Ta3, TOYCUHBIN
3apsan). 'unoreza. Gu3nyueckuii 3aK0H, TPAHULIBI €r0 MPpUMEHUMOCTH. Dr3nueckas
TEOPUSL.

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

Vuenuueckuii 3xcnepumenm, nabopamopnsie padomsl, NPAKmMUKyMm.

H3mepeHue cuiibl TOKa W HANpsDKEHUST B LENW TOCTOSHHOIO TOKA MpH
NOMOIIH AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX MTPUOOPOB.

3HaKOMCTBO ¢ nu@posoi nadoparopueii no ¢usuke. [Ipumepsl U3MepeHus
(pM3NYECKUX BETUYHH TP MOMOIIY KOMIBIOTEPHBIX JATUAKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHMSI.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4 MEXAHUKH.

Panuyc-BeKTOp MarepualibHOM TOYKHM, €ro MPOCKIMH HAa OCH CHUCTEMBI
KoopauHar. TpaekTopus.

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

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPSAMOJIMHERHOE IBMKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHS U YT MATEPUAILHON TOYKH OT BPEMEHH M MX
rpadukm.

CBoOosHOE MajeHue. YCKOpEeHUE CBOOOAHOrO majacHus. J[BUKEHWE TENa,
OpOLIEHHOTO0 TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTb KOOpPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaIbHON TOUKHA OT BPEMEHU U UX TPAPUKH.



KpuBonuuenHoe  OBWOKEHWE.  [IBJKEHME  MATEpPUAIBbHOM  TOYKM 1O
OKPY>KHOCTH. YTJIOBass M JUHEHHas ckopocThk. [lepmon m wactora oOpatueHus.
LleHTpOCTPEMHUTENBHOE (HOPMAIBHOE), KacaTeIbHOE (TAHTCHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MAaTEPUATTBHON TOUYKH.

TeXHUYECKUE YCTPOMCTBA W TEXHOJIOTMYECKHE TMPOLIECCHL CIUIAOMETP,
JBVWOKEHUE CHAPSAOB, LEIMHbIC, INECTEPEHYATHIE M PEMEHHBIE TIEPENAYM,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mogenb CuCTEMBI OTCUYETA, MILTIOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTHUK
JIBAKCHHSL.

CrocoObl UCCIeT0BaHNS TBHKEHUIA.

HnnrocTpanus mpeaenbHoro nepexoaa U U3MEPEHUE MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanre ABM>KECHUN C MCTIOIB30BAHMEM MEXAHU3MOB.

[TameHue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

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

Hamnpasnenue ckopocTy pu ABM>KEHUM 10 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEH NBUKEHUS OAHOTO W TOTO KE
T€Ja B pa3HbIX CUCTEMAX OTCYCTA.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

H3mepenne yCKOpEeHUs NMpU MPSIMOJIMHERHOM PAaBHOYCKOPEHHOM ABHIKECHUHU
10 HAKJIOHHOM IJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHU IPU  PABHOYCKOPEHHOM
JIBA>KCHUU.

U3mepenue  yckopeHHs ~ CBOOOAHOrO  MaacHuss  (PEKOMEHIOBAHO
UCIOJIb30BAaHUE U (PPOBOIA TabOpaTOpun ).

WM3yuenne OBWKEHWS Tena, OpOLIEHHOrO TrOpHU30OHTabHO. [IpoBepka
TUIOTE3Bl O TPAMOA TPONMOPLUMOHAIBHON 3aBUCMMOCTH MEXKIY JATbHOCTBEO
MOJIETA M HAYAJIbHON CKOPOCTBIO TEA.

Hzyyenne IBHXKEHUS Tella MO OKPY)KHOCTM C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTEIO.

HccenenoBanne 3aBUCHMMOCTH Meproja OOpalllcHUsT KOHMYECKOTO MAasSTHHKA
OT €ro MapameTpoB.

Tema 2. lunamuxa.



IlepBriii 3akoH Herotona. HMHeprmaneHbie cuctemsl orcy€ra. lIpuHOMN
oTHOcHTENbHOCTH ["anmnes. HemHepuuanbHBIE 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 H
WHEPTHOUN MACCHI.

Cuna TsbxkecTd. 3aBHCHMOCTh YCKOPEHHsI CBOOOIHOIO MaaCHUsl OT BBICOTHI
HAJ TOBEPXHOCTHIO TUIAHETHI W OT Teorpaguyueckoil [MMpOTHL. JIBHKEHUE
HEOECHBIX TEN U UX CYTHUKOB. 3akoHbl Kemyepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenust. Cyxoe Tpenue. CHIIa TPEHHS CKOJIBKCHWS W CUjla TPEHUS
nokost. Koapduument tpenus. Cwuna CONpPOTHBIICHWS TPH IBWXKEHUM TEla B
YKUIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO ABUKCHUSI.

Hasnenue. ['mapocrarnyeckoe napinenue. Cuma Apxumena.

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

Hemoncmpauuu.

HaGnronenne nBrKeHMs TENT B MHEPLHAAIBHBIX U HEUHEPLHAAIBHBIX CUCTEMAX
OTCHUCTA.

[IpyHIMT OTHOCHTENIBHOCTH.

Kayenne nByX UWIMHIPOB WJIM IIAPOB PA3HOM MACCHl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTENIBHO HEMHEPLMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME  PABHOACHCTBYIOIIECH  TPUIOKEHHBIX K TENy CHI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €TI0 YCKOPEHUE B MHEPLUUATIBHOM CUCTEME OTCUETA.

PaBeHCTBO CUII, BOBHUKAIOIIMX B PE3YJIbTATE B3AMMOJCHCTBHS TEIL.

H3mepenne macc 1o B3auMOAECHCTBHIO.

HesecoMOCTb.

Bec Tena npu yCKOPEHHOM NOABEME U TIAACHWH.

LleHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUSI.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKYM.

H3mepeHue paBHOACHCTBYIOIIEH CHII MPU ABMXKCHUH OPyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[TpoBepka THMOTE3BI O HE3ABUCHMMOCTH BPEMEHM JIBMKEHMS Opycka 1O
HAKJIOHHOM IIJTIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MAcCCHl.



HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BOZHUKAKOIIMX B MPYXKUHE U
PE3NHOBOM 0Opaslie, 0T Uux AcHOpPMALIHH.

H3yueHne NBHKEHHS CUCTEMBI TEJI, CBA3aHHBIX HUTBIO, MIEPEKMHYTON Yepes
JETKHiA OJIOK.

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

HccnenoBanue nBr>keHUs Opycka MO HAKJIOHHOM MIIOCKOCTH C MEPEMEHHBIM
KO3 ((PUIUEHTOM TPEHUS.

H3yueHune NBMOKEHUS I'Py3a HA BAITy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpHOE Tenmo. [locTymarenbHOE M BpallaTENbHOE JBUKCHHE
TBEPAOro Tena. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cuibl
CnokeHHe CHl, IPUNIOKEHHBIX K TBEPAOMY Teily. LIEHTp TsbkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEYCTOWUMBOE, O€3PA3NTMYHOE PABHOBECHE.

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

Hemoncmpauuu.

VY CIIoBUSL pABHOBECHSI.

Bunbl paBHOBecCHs.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HccnenoBanue ycnoBUH 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.

HNMnynbec MaTepruaibHOM TOYKM, CUCTEMBI MATEPUAIIBHBIX TOYEK. LIeHTp Macc
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
PEICTaBICHUE PAOOTHI CHUIIBL.

MOILHOCTH CHJIBL.

Kunernueckas 3Heprusi MarepuaibHOW Touku. Teopema 00 H3MEHEHHH
KUHETHYECKON SHEPTUU MATEPHATIBHON TOYKH.



[ToreHUManbHBIE W HEMOTCHUMAIbHBIE CHUJBL [lOTEHOMANBHAS SHEPTUSL.
[ToTreHuManbpHast 3HEPTUs YOpyro AepOPMUPOBAHHON MpyxuHBL. [loTeHnmManibHas
SHEPrUsl TeNna B OJHOPOJHOM TPAaBUTALMOHHOM mnose. [loTeHumanbHas >HEprus
TEJIa B TPABHUTALMOHHOM MOJIE OJHOPOJHOrO mmapa (BHYTpW W BHE wmiapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TPeThs KOCMHYECKAs CKOPOCTb.

Cesi3p pabOTBl HEMOTEHUMAIBHBIX CHJI C W3MECHEHUEM MEXAHUYECKON
SHEPIUX CUCTEMBI TEII. 3aKOH COXPAHEHUSI MEXQaHUYECKOM SHEPTHH.

Yupyrue u Heynpyrue CTONKHOBEHUSI.

YpaBHeHue bepHynu Ui MACATBHON KUAKOCTH KAaK CJIEICTBUE 3aKOHA
COXPaHEHUSI MEXQHUYECKOM SHEPIUH.

TeXHUUECKUE YCTPONUCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: JIBM)KCHUE PAKET,
BOJOMET, KONEP, MPY>KUHHBIA TUCTOJET, TUPOCKOM, (PUIYPHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIOKEHHE.

H3mepeHne MOIIHOCTH CHJTBL.

H3MeHeHre SHEPruK Tea MPU COBEPLICHAN PAOOTHI.

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

CoxpaHeHHe SHEPTUM MTPU CBOOOIHOM NAJCHUN.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomovt, NPAKMUKyM.

H3mepenne ummymbca Tena no TOpMO3HOMY MYTH.

H3mepeHue cuibl TIMM, CKOPOCTH MOJEIW 3JEKTPOMOOWIST M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEJIA C UMITYJIBCOM CHJIBL.

HccenenoBanue COXpaHEHUST UMITYJIbCA MTPU YIIPYTOM B3aUMOJICHCTBUM.

H3mepeHne KHHETUYECKON SHEPIUU Tella 10 TOPMO3HOMY Iy TH.

CpaBHEHME U3MEHEHUS TOTCHUMAIBHON SHEPTUN NPYKUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenne paboThl CWIJIBI TPEHUS NPH JIBWKEHUM Tela MO HAKIOHHOHN
TJIOCKOCTH.

Paznen 3. Moseky/sipHasi pu3nuKa 1 TEPMOJAMHAMHUKA.

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopul.

OCHOBHBIE TOJIOKECHHAS MOJIEKYJISIpHO-KuHETHUecKolH Teopun (MKT), wux
onbiITHOE  oOocHOBaHue. Juddy3us. bpoyHOBCkoe ABMKEeHHE. Xapakrep
JBWOKEHUS W B3aMMOJCHCTBHS 4YacTHL] BewIeCcTBA. MOJENIM CTPOCHUS Ta30B,
JKUJKOCTEH W TBEPIABIX T€N W OOBSICHEHHWE CBOWCTB BELIECTBA HA OCHOBE 3THX



mozened. Macca u  pasmMepel Mojiekysn (aromoB). KonmuecTBo BelecTBa.
[TocrosiHHAs ABOTAIPO.

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

Mogenb MAcaIBbHOrO Ta3a B MOJEKYISPHO-KMHETUYECKOW TEOPHUH: YaCTULIBI
ra3a IBMXKYTCS XaOTHUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHMe MeHaeneeBa—Kianelipona. AOGcomroTHAs
temneparypa (mkana temneparyp Kenseuna). 3axkon JlameTona. M3omporecchl B
UACAJIbHOM Tra3¢ C TMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
NPEJICTABICHUAE N30ITPOLECCOB. H30TEPMA, N30X0Pa, n300apa.

CBsi3p  MEXIOy JABICHUEM W CPENHEA  KUHETUYECKOM  SHEpPruci
NOCTYNATENLHOTO TEMJIOBOTO ABWKCHHSI MOJIEKYJI MICATBHOrO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH UACATBHOTO rasa).

Cpsi3b a0COFOTHON TeMMEPATYPbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKONM SHEPTUEH MOCTYNMATEIBHOIO TEMIOBOTO JIBUKEHUS €€ YaCTULL.

TEeXHUYECKUE YCTPOMCTBA W TEXHOJIOIMYECKUE TPOLIECCHL. TEPMOMETP,
OapoMeTp, MOJYyYEHUE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBHKEHUS YaCTHL] BELECTBA.

Moaenb OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchro pealbHOro OPOYHOBCKOTO JIBHYKEHUSI.

Juddy3us >KUIKOCTEN.

Mogens onsita LITepHa.

[IpuTspKeHHE MOJIEKY L.

Mopenu KpUCTAJUIMYECKUX PEIIETOK.

HaGnronenune u uccne10BaHne n30MpoLeCcCoB.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonivl, NPAKMUKYM.

HccnenoBanne mpouecca  YCTAHOBICHUS TEIJIOBOTO  PAaBHOBECUS  IPH
TEMI000MEHE MEXKAY TOPSUYEH M XOJIOTHOM BOJIOM.

H3yueHne HM30TEPMUYECKOrO Mpolecca (PEKOMEHAOBAHO WCIOIb30BAHUE
uupoBoit 1aboparopun ).

H3yuyeHne n30X0pHOTro npoiecca.

Hzyuenne n3obapHOTo mporecca.

[TpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoounamuxka. Tennoevie MauuHol.

Tepmomunamuueckas (TJ]) cuctema. 3amaHue BHEINHUX YCIOBUH IS
TEPMOJIMHAMMYECKON CUCTEMBI. BHEIIHNE U BHYTPEHHUE napaMmeTpol. [Tapamerpsl
TEPMOJMHAMHUYECKOW CHUCTEMBI KaK CPEIHME 3HAYEHUS BEJIMYMH, ONKCHIBAFOIIMAX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



Hyneoe Hauano TtepmoamHaMuku. (CaMONpPOM3BOJIBHAS — peJTAKCALIUS
TEPMOAMHAMHYECKON CUCTEMBI K TEITNIOBOMY PABHOBECHIO.

Moxens WACaIBPHOTO ra3a B TEPMOJMHAMMKE — CHUCTEMA YPABHCHMIA:
ypaBHeHUe MenpaeneeBa—KiianeiipoHa U BBIpAKEHUE JUIsI BHYTPEHHENH SHEPIUM.
VYCli0BUS MPUMEHUMOCTH 3TOM MOJIENN: HU3KAss KOHLICHTPALMs YaCTHULl, BBICOKHE
TeMneparypol. BelpakeHre AJi1 BHYTPEHHEH SHEPIHHM OJHOATOMHOTO MACAIBbHOTO
rasa.

KBazucratueckne u HECTATUYECKUE MPOLIECCHI.

OneMmeHTapHas paboTa B TEpMOAMHAMUKE. Beiuncnenne padoTel o rpaduky
npouecca Ha pV-auarpamMmme.

Temonepenaua  Kak  cnoco0 — M3MEHEHWST  BHYTPEHHEH  SHEprum
TEPMOAMHAMMYECKONH  cHucTeMbl 0e3  coBepuicHus  padotel.  KoHBekuws,
TEIUIOMPOBOAHOCTD, H3JTyYCHHE.

KonnuectBo Ttemnorel. TemnoéMKkocTh Tena. YaenbHas W MOJSPHAS
TCIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Mailepa. YaenbHas TEIUIOTA CrOpaHUs
torymBa. Pacuér konmuecTtBa TemaoTel npu Temonepenade. [lonstue 00
anuabaTHOM MpoLecce.

IlepBelii  3aKOH TepMOAWHAMWUKUA. BHyTpeHHss dHeprusa. KonndecTBo
TEMIOTBl W paboTa KAk MEPbl  W3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOAMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TEpPMOOMHAMHMKHM JUIsi PABHOBECHBIX MPOLECCOB. 4Yepe3
3aIaHHOEC PABHOBECHOE COCTOSHUE TEPMOJMHAMMYECKOH CHUCTEMBI TPOXOAUT
€AVMHCTBEHHAs aauadara. AOCONIFOTHAs TeMIEparypa.

Bropoii 3akoH TEpMOJAMHAMUKH sl  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO MEPEAATh TEIJIOTY OT 00Jiee XONOJHOrO Tena K Oosee HarpeTomy 0e3
komieHcanmu (Knaysuyc). HeoOpatMocTh MpUpPOIHBIX MPOIECCOB.

[TpuHuMnEL KeicTBHS TEIUIOBBIX MauH. KII1/I.

MaxkcumasnbsHoe 3HaueHue KI1JI. [ukin KapHo.

OKOJOrM4eCKHe acleKThl UCMOIb30BAHUS TEIUIOBBIX ABUrareici. Temnmosoe
3arpsiI3HEHUE OKPYIKAKOLIEH CPEIBL.

TexXHUYEeCKHE YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: XOJOAWIbHUK,
KOHAWLIMOHEDP, IW3ETbHBIA M KApOKOPATOPHBIA JBUTAaTenu, napoBas TypOWHa,
MOJIYYCHUE CBEPXHU3KUX TEMIEPATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJOB C
MCIOJB30BAHUEM TETIOBOrO HACOCA, YTHIIA3ALMS OMOOPraHUYECKOTO TOIIMBA IS
BbIPA0OTKH «TEIUIOBOW» U 3JICKTPOIHEPTHM.

Hemoncmpauuu.

H3meHeHne Temnepatypel MpH aiMadaTHYeCKOM PaCIMPEHHH.

BosayiHoe OrauBo.

CpaBHEHME YACTBHBIX TEMIOEMKOCTEH BELIECTB.



CrocoObl I3BMEHEHUS BHYTPEHHEH SHEPIHH.

HccenenoBanue anmadarHoro mpouecca.

KoMIbroTepHbie MOAETN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonivl, NPAKMUKYM.

H3mepenne yaenbHON TEMOEMKOCTH.

HccenenoBanue nponecca OCTBIBAHMS BELIECTBA.

HccnenoBanue anmadarHoro mpouecca.

H3yueHne B3aMMOCBS3M DHEPTUHM MEXMOJIEKYJISIPHOTO B3aMMOICHCTBUS W
TEMIIEPATYPbI KUTIEHUS KU IKOCTEH.

Tema 3. Azpecammnbie cocmosanua eeujecmea. Pasoevie nepexoosl.

[TapooOpazoBanue u koujaeHcaius. McnmapeHue u kuneHue. YaenbHas
TEMI0Ta Napo0OPaA30BAHUSL.

HacelmieHHple ¥ HEHACHIICHHBIE Mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH M JABJICHHSI HACBILIEHHOTO Napa OT TEMIEPATYPBI, KX HE3ABUCUMOCTh
0T 00béMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbI KUIEHUS OT JABJICHHS
B YKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucramumueckne u aMopdHbIe Tena. AHU30TPONUSI CBOWCTB
KpuctauioB. lInaBneHue W KpUCTAUIM3AUMs. YJAENbHAs TEIJIOTA IUIABIICHUS.
CyOnumarusi.

Hedopmanuu TBEpIOrO TENa. Pactskenue u cxarue. Capur. Moayibe FOHra.
[Tpenen ynpyrux aeopmariyid.

TemnnoBoe pacIIMpEeHUE KUIKOCTEH M TBEPABIX TEN, 0OBEMHOE W JIMHEHHOE
pacimpeHre. AHTapMOHU3M TEIJIOBBIX KOJIEOAHWH YaCTHLl BENIECTBA KaK MPHYAHA
TEIUIOBOTO PACIIMPEHUS TeJl (Ha KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue sHEprum B (pa30BbIX MEPEX0IAX.

YpaBHeHUE TEMIOBOIO OanaHca.

[ToBepxHocTHOE HaTskeHUe. Ko3(h(PHUIMEHT NMOBEPXHOCTHOTO HATSKEHMSI.
Kamunspaele sBiieHus. J[aBieHne oA UCKPUBIEHHON MOBEPXHOCTHIO KMIKOCTH.
®opmyna Jlarutaca.

TeXHUYECKME YCTPOMCTBA W TEXHOJOTMYECKHE TPOLECCHL  YKHIKHUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHAIIBI.

Hemoncmpauuu.

TenmoBoe paciupeHue.

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue. Kurnienue npu mNOHWKEHHOM JABJICHUN.

H3mepenne CUiTbl MOBEPXHOCTHOTO HATSKEHHSI.

OnBITHI ¢ MBUTBHBIMY TUIEHKAMU.

CmaunBaHue.



Kanwspaeie siBICHHS.

Mopen HEeHBFOTOHOBCKOM SKHAIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccenenoBanue HarpeBaHus U MJIABJIECHUS KPUCTATUIMYECKOTO BEIIECTBA.

Bunel nepopmanmid.

HaOmtonenue mansix aeopmanuii.

Yuenuueckuii ykcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

H3ydeHne 3aKkOHOMEPHOCTEN UCTTAPEHU S JKUIKOCTEN.

H3mepenne yaenbHOM TEMIOTHI TUIABJICHUS JIbJA.

H3yueHune CBOMCTB HACBIICHHBIX MAPOB.

H3mepenne aOCOMOTHOM BIAKHOCTH BO3/JyXa M OLICHKA MAacChl MapoB B
MTOMELICHHH.

H3mepenue ko3 PpPuirieHTa NOBEPXHOCTHOTO HATSKEHUSI.

Hsmepenne moayns FOHra.

HccnenoBanne 3aBUCHMMOCTH  AedopManuu  Pe3nHOBOro  odpasua  oOT
NPWIOKEHHOU K HEMY CHIJIBI.

Paznen 4. JiekTpoanHamMuKa.

Tema 1. Inexkmpuueckoe noJie.

ONeKTpu3anms Tell U €€ NPOSBJICHUS. OJIEKTPUYECKUA 3apsana. J[Ba Buaa
BNEKTPUYECKUX 3apsaoB. [IpOBOJHUMKM, JUABNEKTPUKM W TOJYNPOBOJHUKH.
ONEMEHTAPHBIA JJIEKTPUUECKUI  3apsiA. 3aKOH COXPAHEHUs JJIEKTPUYECKOTrO
3apsaaa.

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

DneKTprudecKoe noue. Ero neicTBue Ha SIEKTPUUECKHAE 3aPsIbl.

HanpsokéaHocTe  snextpuueckoro  mosis.  [IpoOweiid  3apsn.  Jlvuaum
HANPSHKEHHOCTH BIEKTPUYECKOrO noJist. OJHOPOIHOE AIEKTPAYECKOE TOJIE.

[ToTeHIMANBHOCTD 3NEKTPOCTATHYECKOrO MOJIA. Pa3HOCTh MOTEHUMAIOB M
HanpspkeHue. [loTeHumanpHas SHEpPrus 3apsana B AJIEKTPOCTATUYECKOM  TIOJIE.
[ToreHuman 3IEKTPOCTATHYECKOTO Mos. CBsA3b HANPSLKEHHOCTH MOJI U Pa3HOCTH
NOTCHUUAIOB Ui 3JCKTPOCTATHYECKOTO TONsA (KaKk OAHOPOAHOrO, TaK |
HEOJHOPOJIHOTO).

[IpuHIMDO CYNEPHO3ULINN SIEKTPAUYECKUX TTOJIEH.

[Tone TtouewyHoro 3apsaa. Ilone paBHOMEpPHO 3apsbkeHHOW cdepbl. [lone
PAaBHOMEPHO 3apsLKEHHOTO Mo 00bEéMy mapa. [lome paBHOMEpPHO 3apsHKEHHOMN
OECKOHEUYHOH IUIOCKOCTH. KapTWHbl JWHHMIA HAOPsHKEHHOCTM JTHUX TOJICH W
SKBUIIOTCHLMAIBHBIX MTOBEPXHOCTEM.

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

JIUDJIEKTPUKM B DJIEKTPOCTATHYECKOM  TIOJIE. JIdreKTprdecKkas
IIPOHULIAEMOCTD BEILECTBA.



KoHpencarop. DIeKTpOEMKOCTh KOHIEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.

[TapamiensHOE COCIMHEHNE KOHIEHCATOPOB. [10CiIe10BaTenbHOE COEAMHEHNE
KOHJICHCATOPOB.

DHEprus 3apsyKEHHOTO KOHAECHCATOPA.

JIBMOKEHUE 3apSHKEHHOM YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM TIOJIE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKME MPOLECCHI. SIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAS 3alllUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOphkI, renepatop Bau ne ['paada.

Hemoncmpauuu.

YeTpoiicTBO M MPUHLKAIN IEWCTBUS DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE ABYX 3aPSKEHHBIX MJIACTHH.

Mogpenb anekTpoctarnueckoro reaeparopa (Ban ae ['paada).

[IpOBOIHUKH B BIEKTPUYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

YCTPONUCTBO U IEHCTBAE KOHICHCATOPA TOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus JIEKTPUUYECKOTO OIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsKa v pa3pska KOHACHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonivl, NPAKMUKYM.

OneHka cHil B3aMMOJEHCTBUS 3apSHKEHHBIX TEIL.

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

H3ydenune npoTekaHus TOKa B LENH, COAEpIKALIEl KOHIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIUAJIOB (HaAMpsOKEHMS ) pu
MOCJIEOBATENBHOM COEIMHEHUN KOHICHCATOPOB.

HccenenoBanue paspsiia KOHIACHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoaHHbL 31IeKMpUYeCKUil mok.

Cwta Toka. [ToCTOsIHHBIN TOK.

YCnoBUs CyLIECTBOBAHUS TMOCTOSSHHOTO 3JIEKTPUUYECKOrO TOKA. MICTOYHMKHM
toka. Hanpsoxenue U n OJ1C € .

3axoH Oma i y4acTKa LEMnu.

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

[TocnenoBarenpbHOE, MAPALIETBHOE, CMEIIAHHOE COCAMHEHUE NMPOBOAHUKOB.
Pacuér pa3zBeTBi€HHbBIX d1ekTprudeckux 1eneit. [Ipapuna Kupxroda.



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

MOILIHOCTE AMEKTPUYECKOTO TOKA. TeruioBas MOIIHOCTb, BBIACIsAEMAas Ha
pe3ucTope.

OJC ¥ BHYTPEHHEE CONPOTHBICHHWE MCTOYHMKA TOKA. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) JJICKTPUUECKOW 1ienud. MOMIHOCTh MCTOYHUKA TOKA.
KopoTkoe 3aMbIKaHHE.

KoHpeHcarop B Lenu nocTostHHOTO TOKA.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTHYECKHE ITPOLIECCH: aAMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUMK IIEKTPAUECKON IHEPTUU.

Hemoncmpauuu.

H3MepeHne CUITBI TOKA U HAPSKCHUS.

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

3aBUCUMOCTh COTPOTUBRJICHUS [WIMHAPHUYCCKUX MPOBOJHUKOB OT JUJIMHBI,
TUIOLIAM MOMIEPEYHOTO CEYEHUS U MaTepUaa.

HccenenoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTHUBIICHUSI TIPA MTOCTOSHHOM
HAIPSHKCHAN,

[Tpssmoe n3mepenne D/1C. KopoTkoe 3aMBbIKaHUE TAbBAHUYECKOTO AIIEMEHTA
1 OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CrocoObl coeTMHEHUsT ICTOYHUKOB TOKa, JJ[C Oarapei.

HccenenoBanue pasHOCTH MOTEHUMATIOB MEXKAY IMOJKOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonivl, NPAKMUKYM.

HccenenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

H3mepenne yaensHoro COnpoTUBIICHAS POBOJIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS JUIS  JIAMIIBI
HAKAJIMBAHMS.

YBenuueHue npeesia 3MEPEHHs aMIepMeTpa (BOJIbTMETPA).

Hsmepenne 5/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3asucuMoctd OJ1C ralbBaHUUECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKAHUH.

HccenenoBanue pasHOCTH MOTEHUMATIOB MEXKAY IMOJKOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTH MOJE3HONM MOIIHOCTH MCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ pazniuunsix cpeoax.

ONEKTpUYEeCKass MPOBOAMMOCTh  PA3JMYHBIX  BEIIECTB.  OJNEKTPOHHAA
MIPOBOJMMOCTE TBEPABIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHUS METAJJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTb.



DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NoJyNMpOBOAHUKOB. CBoiicTBa p—n-niepexoaa. [loaynpoBoagHrKOBBIE TPHOOPHI.

ONEKTPUUYECKUNA TOK B JJIEKTPOIUTAX. ONEKTPOJUTUYECKAS JUCCOLMALIMS.
OnekTponus. 3akonbl dapanes A 3AEKTPONIU3a.

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

TeXHUUECKUE YCTPONCTBA M MPAKTHYECKOE TPUMEHEHHE. Ta30pa3psiIHbIC
JaMIbl, BJICKTPOHHO-JIy4YeBass TPyOKa, NOJYMPOBOJHUKOBBIE MNPUOOPHL WO,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pPAPUHUPOBAHUE MEMH,
BBITUIABKA AJTFOMHUHMS, SJIEKTPOHHAS MUKPOCKOITHSI.

Hemoncmpauuu.

3aBUCUMOCTB COTPOTUBIICHUS METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHbI 3nekTposm3a dapanes.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYITPOBOIHUKOB.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii yxcnepumenm, nabopamoprsie padonivl, NPAKMUKYM.

HaOntonenue snekrposnmsa.

H3mepenue 3apsaa OJHOBAICHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIICHHMS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XaPaKTEPUCTUKU JUOA.

DU3HYECKHI NPAKTHKYM.

CriocoObl m3MepeHust PU3NUYECKUX BEJIMUYMH C UCMOJB30BAHUEM aHATOTOBBIX
¥ IU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCHUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OneHka rpasui] NOrpeHOCTER.

[IpoBeneHre  KOCBEHHBIX  M3MEPEHHUH, MCCICIOBAHUN  3aBUCUMOCTEN
(U3NYECKUX BEJMYMH, TPOBEPKA MNPEIVIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMMCAHHBIX B  TEMATUYECKHX  paszlienax «YUCHUUYECKHA  OKCIEPUMEHT,
naboparopHbie paObOThL, TPAKTHKYM ).

MexnpeaMeTHbie CBSA3H.

Mzyuenne kypca Qu3ukm yriyOonénHoro ypoBHs B 10 kiacce
OCYLIECTBISAETCS C YUETOM COAEPIKATENBHBIX MEKIIPEAMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mejcnpeomemnvle noHAMUA, C6A3AHHbBIE C UZYUCHUEM MEMO008 HAYUHO20
NO3HAHUA: SIBIICHUE, HAY4YHBIA (DAKT, TMMOTE3a, (PU3NYECKas BEJIMYMHA, 3AKOH,



Teopus, HAOIIOACHUE, JKCHEPUMEHT, MOJICIUPOBAHHUE, MOJECIb, HN3MEPEHHUE,
MOTPENTHOCTH U3MEPECHUA, N3BMEPUTEITbHBIE MPUOOPHI, LIMPPOBAS TAOOPATOPHSI.

Mamemamuka: pPelIeHUE CUCTEMBbl ypaBHEHMA. JluHeiHas (QyHKOus,
napadosa, runepOosa, ux rpaguku U CBOWCTBA. TPUTOHOMETPUYECKHE (PYHKLIUW:
CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BeKTopbl ¥ UX MPOEKIMK HAa OCU KOOPJMHAT, CJI0’KEHUE BEKTOPOB.

Buonozua: mexaHnvyeckoe ABWKEHHUE B KUBOW mpupoze, Auddysus, ocMoc,
TETMJIO0OMEH JKUBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPY>KaloIICH Cpeasbl,
yTunu3alnus OMOOPraHMYEeCKOro TOIUIMBA JJisi  BBIPAOOTKH — «TEIJIOBOM» U
AJIEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSKEHUE U KAWIUISIPHBIC SIBJICHUS B TPUPO/IE,
AJIEKTPUYUECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJL,
MOJIb BEILECTBA, MOJISIPHAs Macca, MOJYYEHUE HAHOMATEPUAIOB, TEIIOBbIC
CBOMCTBA TBEPABIX TeJ, KUAKOCTEH U Ta30B, JKUJKUE KPUCTAIUIBI, SICKTPUUECCKUAE
CBOMCTBA METAJUIOB, SJICKTPOJIMTHUECKAs TUCCOIMALIMS, TATbBAHUKA, SJICKTPOHHAs
MUKPOCKOTHS.

T'eocpagpua: BnaXHOCTH BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE ABMKEHHUN C MCMOJB30BAHUEM MEXAHU3MOB,
yUéT CYXOro | SKUJKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKIMU
(KPOHIUTEMH, peiéTyaThle KOHCTPYKIIMK), UCMOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHUKE (TMPOCKOM, BOJOMET W JPYTUE), ABUrareib BHYTPEHHETO
cropaHusi, napoBasi TypOMHa, ObITOBOM XONOAUILHUK, KOHAUIIMOHEP, TEXHOJIOTUU
NOJYYCHUS. COBPEMEHHBIX MAarepuajioB, B TOM 4YHCJE HAHOMATEpUAJIOB, W
HAHOTEXHOJIOTHH, AJIEKTPOCTATHUECKAs 3alllUTa, 3a3€MJICHUE JJIEKTPONpPUOOPOB,
ra3opa3psIHbIE JIAMIIbI, MOJYTTPOBOJHUKOBbIE MPUOOPHI, TalIbBAHUKA.

11 KVIACC

Pa3znen 4. JaekTpoanHamMuka.

Tema 4. Maznumnoe noJe.

B3auMoaeicTBuEe MOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe 1moie. BeKTOop MarHuTHOW WHAYKUMH. [IpuHOMO Cynepro3uiuu
MAarHUTHBIX TIOJICH. JIMNHMM MAarHUTHON MHAYKLUY.

MarauTHOe MoJie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KaTYLIKH W
KpyroBoro Butka). OneIiT Opcrena.

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 AMAMArHETUKH.



TexHUYEeCKHNE YCTpOﬁCTBa N TCXHOJJOIHMYCCKHC IPOHCCCHI. NPHUMCHCHHUC

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

KaptvHa 5mMHWMIA  MHOAYKOAA ~ MArHATHOTO  MOJISL  TOJIOCOBOIO M
NOJIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

KapTtuna nuHuii MAarHUTHOM MHIYKIIUKU TIOJISL JJIMHHOTO TPSIMOTO MPOBOJHUKA
M 3aMKHYTOI'0 KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anMopaeicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuiibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

HaGnronenne NBM>KEHUS yUYKa JJIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHMn JNEHCTBUS BNEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HccenenoBaHue MarHUTHOTO TMOJIS MOCTOSSHHBIX MAarHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

HccenenoBanue AeHCTBUS TOCTOSSHHOIO 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 BNEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MAarHWUTHOM
uaayKkimu. OJ[C wHAayknuu. 3aKOH JJICKTPOMArHUTHONW WHAyKnuu Dapanes.
Buxpesoe snekrpuueckoe nosne. Toku Dyko.

OJC MHOYKUMM B TPOBOJHUKE, ABMIKYILIEMCS B OJHOPOJAHOM MArHUTHOM
ToJIE.

IIpaBuio Jlenua.

HunyktuBHOCTh. Karymka WHAYKTHBHOCTM B IEMM MOCTOSHHOTO TOKA.
Senenune camonHaykuuu. 3/1C caMOUHIYKIIHH.

DHEPrusi MArHATHOTO TOJIS KATYIIKKA C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHl WHAYKIIMOHHAS
N€Yb, COJICHOU], 3aIUTa OT BNEKTPU3ALMHU TEJI NPUA ABKECHUHM B MATHUTHOM T10JIE
3emun.

Hemoncmpauuu.

HaGnronenue siBieHus 31EKTPOMArHUTHOM HHTYKIUH.

HccnenoBanue 3aBucumoctd DJIC MHIOYKUMHA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuino Jlenua.

[TageHne MarauTa B aIIlOMUHUEBON (MEAHOM) TPYOE.

SIBneHrEe cCaMOMHIY KUY,

Hccnenoanue 3aBucumoctu OJIC CaMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHWJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

HccnenoBanue siBICHUS AIEKTPOMArHATHOM WHYKIIVH.

Onpenenenne NHAYKIANA BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue siBICHUAS CAMOMHYKIUH.

COopka MozENM 3EKTPOMArHUTHOTO TEHEPATOpa.

Paspnen S. KosieOaHusi 1 BOJIHBL

Tema 1. Mexanuueckue Konedanus.

KoneGarensHas cucrema. CBOOOAHBIE KOJICOAHMSI.

["apmonnueckue koneGanus. KnHemaTtnueckoe U AMHAMUYECKOE ONMUCAHUE.
OHEPreTUHYeCcKoe ONMUCAHKUE (3aKOH COXPAHCHUS MEXAHWYECKOH SHEprum). 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.

[Tepuon u wyactora koseOanuii. [lepwon Manblx CBOOOJHBIX KoOJicOaHUMA
MaTeEMaTHYECKOr0 MasTHHKA. llepruoa CcBOOOAHBIX KOJNEOAHWH MPY>KMHHOTO
MasiTHUKA.

[TonsTre 0 3aTyxarommx KojeOaHusx. BeiHyXIeHHbIE KOocOaHus. Pe3oHaHC.
Pe3onaHcHass kpuBad. BnusHHe 3aTyxaHusi Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMSI.

TeXHUUYECKHE YCTPOWCTBA M 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 KoueOaHWi B 3aBUCUMOCTH MEPUOa CBOOOHBIX
KOJ1I€0aHUil OT COMMPOTUBIICHHSI.

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

3aKOH COXPaHEHMsI SHEPTUU NPHU KOJIEOaHUSIX rPy3a Ha MPY>KUHE.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

HaOntonenue peonanca.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.



HM3mepenue nepuoaa CBOOOIHBIX KONeOaHWl HUTSHOTO W MPY>KUHHOTO
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 Koebanu.

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

3aKOH COXPaHECHHMSI SHEPTUU B UACATBHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxaronme AJIEKTPOMATHATHBIC KOJIeOaHUsI. BrinyX/1CHHBIC
ANEKTPOMArHUTHBIEC KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIMTYAHOE 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 HanpsKeHUi.

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

OKOJOrMYECKHE PUCKA MpPH TPOM3BOACTBE 3IeKTposHepruu. KyneTypa
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 31EKTPOMAarHUTHOTO TEHEpaTopa.

BBIHY>KIEHHBIE CHHYCOMATIbHBIEC KOJICOaHUSI.

Pe3uctop, kaTynmka MHIYKTUBHOCTA M KOHJIEHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu  MOCHEAOBATEIBPHOM COCIMHEHWUM PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH W KOHJEHCATOPA.

YCTpOHCTBO M IPUHIIMI ACHCTBUS TpaHcpopmaTopa.



Moaenb JIMHUM 3NEKTPONIEPENAYH.

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.

MexaHWYeCKuEe BOJIHBI, YCJIOBHMsS MX pacnpocTpaHeHus. l[lonmepeunsie wu
OPOAOIBHBIE BOJIHBL. [leproa, CKOPOCTh PACHpOCTPAaHEHHS W JJIMHA BOJIHBL.
CBoOliCTBA MEXAHMYECKHX BOJH. OTPAKEHHWE, NPEIOMJICHHE, MHTEpPEepeHUUs U
I PAKLIMSL.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTB 3BYKa. Beicota ToHa. TemOp 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 U paCPOCTPAHEHUE MONEPEUYHBIX M MPOI0JIBHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOUHUK 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.

HccnenoBane  CBOMCTB  DIIGKTPOMArHWTHBIX — BOJIH.  OTPAKEHHE,
NPETOMIIEHUE, MOJISIpU3anust, M pakuus, UHTEPPEPEHLIMSL.

O6Hapy:kxeHre HHPPAKPACHOTO U YIbTPAPHOJIETOBOTO U3TYUYCHHIA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.



H3yueHune napameTpoB 3ByKOBOI BOJIHBI.

H3yueHune pacnpoCTpaHeHUs 3BYKOBBIX BOJIH B 3aAMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonMHeHOE pacpoOCTpaHEHUE CBETa B OJHOPOAHONM cpene. Jlyy ceera.
TOYEUYHBIN UCTOUYHUK CBETA.

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

[TpenomiieHne cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCONIOTHBIN OKA3aTENb
npesniomieHuss. OTHOCUTENBHBINA MOKa3arenab npenoMieHus. [I0CTOSHCTBO YaCTOThI
CBETA W COOTHOLICHWE JUIMH BOJIH NPU MEPEXOJE MOHOXPOMATHYECKOrO CBETA
4yepe3 rpaHully pas3zena ABYX ONTHUYECKUX CPEN.

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

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

CoOuparonie W pacceuBarouie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTOsSHUE M ONTHYECKAas CHJja TOHKOH JIMH3BL 3aBHCUMOCTBH (DOKYCHOTO
pPaccTOSTHUS TOHKOM C(PEepUUeCKON JIMH3BI OT €€ T€OMETPUM W OTHOCHTEIBHOTO
MOKA3aTelIs MPETOMIICHUSI.

dopMyiia TOHKON JTMH3BL. YBEIMYECHUE, TaBAEMOE JIMH30M.

Xoa ny4a, MPOLISAIIEro JIMH3Y IMOJ MPOM3BOJIBHBIM YITIOM K €€ TTIaBHOHN
ontuyeckoi ocH. llocTpoeHne u300paKEeHWA TOYKM M OTpe3Ka NpsSIMOH B
COOMPAKOIIMX U PACCEHBAIOIINX JIMH3AX U UX CUCTEMAX.

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

[Tpenensr nPUMEHUMOCTH TEOMETPHYECKON ONITUKH.

Bonnosas ontuka. HMHrepdepennus cBera. KorepeHTHbIE HMCTOYHUMKH.
VYcinoBuss HaOMIOJACHHWST MAKCHMyMOB W MWHMMYMOB B HHTEP(PEPECHUMOHHOMN
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, BOJIOKOHHAsS ONTHKA, TH(PPaKIIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesoMyIeHus 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.

HaOmtonenue naTepepeHiinm cBera.

HaGnroneHne BETOB TOHKUX MIEHOK.

HaOntonenue nudpakinum ceera.

Hzyuenne nupakiinOHHON PEIIETKH.

HaOmtonenue nudpakinoHHOTO CIEKTpA.

HaOntonenue aucnepcun cBeTa.

Habmronenue noisipusaium cBeTa.

[TpuMeHEeHKE MONSPONAOB ISl U3YUCHUS MEXAHUUECKUX HAMPSHKCHUHA.

Yuenuueckuii 3xcnepumenm, nadopamopnsie 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 JIMH3HI.

[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 UITyUEHHUS Ha JBYX LIEISX.

HaOntonenue nucnepcuu.

HaOntonenue u uccnenoBanue aupakiimOHHOTO CIEKTPA.

H3mMepeHue ATMHBI CBETOBOM BOJTHBI.

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

Pazpaen 6. OcHOBBI cCICEHAIBHON TEOPHH OTHOCHTEIBHOCTH.

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

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

DHEPrus ¥ UMMYJIbC PENSTUBUCTCKON YaCTHITHI.

CBsI3b MacChl C PHEPTUei U UMIYJTBCOM PEJISTUBUCTCKON YACTUILIBI. DHEPIHsI
MOKOSI.



TeXHUYECKUE YCTPOHCTBA M TEXHOJIOTHUYECKUE MPOLECCHI CIYTHUKOBBIC
NPUEMHHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHIL.

Y4eHUUECKUH SKCIEPUMEHT, TAOOPATOPHBIE PAOOTHI, MPAKTUKYM.

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. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs K UMITYJILC (POTOHA.

®dororpdext. Onwitel A. I'. Croneropa. 3akoHbl poTodPdexra. YpaBHCHHE
OiiHmTelna s poroaddexra. «KpacHas rpanunay porodddekra.

JlaBneHne cBeta (B 4YAaCTHOCTH, [JAaBJIEHUE CBETa Ha  aOCOJIIOTHO
MOTJIOMIAONIYI0 W a0COJIIOTHO OTPaKArMIyr0 MOoBEepXHOCTh). Ombitel [1. H.
JleGenena.

BonHOBBIE cBOlicTBA YacTull. BomHbl ae bpoiind. [nuHa BoHEL e bpoitis u
pa3Mepbl  O0JIacTWM  JIOKAM3alMK  ABWKYILICHCS dacTulbl.  KopmyckynspHO-
BOJIHOBOM myanu3m. JluQpakims 3J€KTPOHOB HA KpUCTAJLIaX.

Crneuu¢uka n3mepeHuii B MuUkpomupe. COOTHOLIEHUST HEONPEACTEHHOCTER
['eitzenOepra.

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

Hemoncmpauuu.

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

HccenenoBanue 3ak0HOB BHEIIHETO (GOTOdP(PEKTA.

HccnenoBanne  3aBUCMMOCTH  COMPOTHBICHUS  MOJYMPOBOJHUKOB  OT
OCBCIIEHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.

Hccnenosanue goropesncropa.

Hzmepenue nocrosiHHoiM [lnanka Ha ocHOBE uccieaoBanus poroddpdexra.

HccenenoBanmne 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMO OT HAMPSIKEHMSI.

Tema 2. @usuka amoma.

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

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



Buapl cnexktpoB. CIEKTp yPOBHEW 3HEPTUM aTOMa BOAOPOIA.

CHOHTaHHOE M BBIHYKACHHOE M3IIyYeHHE cBeTa. Jlazep.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJOTHYECKHE TMPOLECCHL CIEKTPAJIBHBIN
aHaJIn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBI KOMITBIOTED.

Hemoncmpauuu.

Mogpenb onwita Pezepdopaa.

HaGnroneHnune TnHERYaThIX COEKTPOB.

YCTpOoicTBO M ACHCTBHE CYETUMKA MOHU3UPYIOIINX YaCTHII.

OnpeneneHue MIMHBI BOJIHBI JIA3EPHOTO U3JTYYECHUS.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKyM.

HaGnronenune mmHERYaToro cCnekTpa.

HccenenoBanue CnekTpa paspexeHHOr0 arOMapHOro BOJAOPOJA U U3MEPEHUE
NOCTOSIHHOW PunGepra.

Tema 3. Qu3uka amomMHO20 A0PA U IIEMEHMAPHBIX YACULY,

Hyxnonnas moaens siapa [eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucio sapa. M30tomnst.

PagnoaktuBHOCTE. Anb(a-pacnan. ONCKTPOHHBIA W TMO3WTPOHHBIA OcTa-
pacnan. ['aMma-u3nydeHue.

3aKOH PaaMOAKTUBHOIO pacmana. PaavoakTUBHBIE HM30TONBI B MPUPOLE.
CBolicTBa MOHM3UPYIOILETO M3JIYYCHUsS. BIHMsSHUE PAIMOAKTHBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIH QOH n3nyueHus. JJo3umerpus.

OHEpPrus CBA3W HYKJIOHOB B siApe. SaepHbie cunbl. JleekT Maccol sapa.

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

MeToasl perucTpaniu U UCCIEI0BAHUS SJIEMEHTAPHBIX YACTHLL.

OYHIAMEHTAJIBHbIE  B3aMMOACHCTBUA. bapuOHBI, ME30HBI M  JIENTOHBI.
[TpencraBnenne 0 CranaapTHO Moaenu. KBapk-riirt0oOHHAs MOJAENb AAPOHOB.

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

EauHCcTBO (M3HUECKOM KapTUHBI MUPA.

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

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomot, NPAKMUKYM.

HccenenoBanue TpekoB 4acTull (10 TOTOBBIM (oTOrpadusim).

HccenenoBanue paauoakTUBHOTO (POHA ¢ MCMIONB30BAHUEM JTO3UMETPA.

H3yuenne nornomenus 0eTa-4acTul A IFOMAHAEM.

Paznen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH.



Jranbl pa3BUTHs aCTPOHOMMM. [IpUKIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTH 3aKOHOB (M3HMKM i1 OOBSICHEHHS MPHPOJBI
KOCMUYECKHX OOBEKTOB.

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

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKHAC 3BE3NBI, TUIAHETHI, UX BHIAMOC
JIBUKEHUE.

Conneunas cucrema.

Connue. CosHeuynas akTUBHOCTh. McTouHMK dHEPrum ComHIA U 3BE3 .

3BE311bI, ©X OCHOBHBIC XaPAKTEPUCTUKH. /[narpaMma «CIeKTPAIbHBIN K1ace —
CBETUMOCTBY». 3BE3IbI TJIABHOM NOCIECA0BATENBHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3J TTIABHOM IMOCJIENOBATEIBLHOCTH. BHYTPEHHEE CTPOCHUE
3BE31. COBPEMEHHBIC NMPEICTABIEHUS O MPOUCXOKIACHUU W 3Bomounna ConHoa u
3BE3M. DTallbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. I[lonokeHue w npwkeHue CoJHUIA B
lNanaktuke. Tunel ranaktuk. Pagporanaktuky v KkBazapsl. UEpHBIE ABIPBL B Aapax
TaJIAKTHK.

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

MacmrabHas ctpykTypa BeenenHoii. MertaranakTuka.

Hepewménnpie mpoGieMbl aCTPOHOMUHU.

Yuenuueckue naonrwoenua.

HaGmronenust 3B€3aHOI0 HEOGA HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl ONMPEACTICHHS TOJI0XKEHUS HEOECHBIX OOBEKTOB
HAa KOHKPETHYK) Jary. OCHOBHBIE cO3Be3us (CEBEPHOro NOJYIIAPUS W SPKUE
3BE3/IbI.

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

DU3HYECKHI NMPAKTHKYM.

CriocoObl n3MepeHust PU3NUYECKUX BEJIMUYMH C UCMOJB30BAHUEM aHATOTOBBIX
¥ IU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OrneHKa rpaHul] NOTPEITHOCTEH.

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

Oo6o0mariee NOBTOpeHue.



O0001IeHNE 1 cucTEMaTH3ausl COACPKAHUS PA3ACIOB Kypca «MexaHuKay,
«MonekynspHas Qu3MKa U TEPMOJMHAMUKA», « DNEKTPOAMHAMKKaY, «KomeOanus
U BOJIHBDY, «OCHOBBI CIEUMATBHOW TEOPUU OTHOCHTEIBHOCTWY, «KBaHTOBas
$puznka», « INEMEHTH ACTPOHOMUU U ACTPOPHUIUKI.

Pone (u3Mkm W acTpOHOMHM B 3KOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUECKOH cpepax ACATEIbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
1 aCTPOHOMHH B COBPEMEHHONW HAYYHOW KapTUHE MHUpA, 3HAYCHUE OIMUCATEIBLHOM,
CUCTEMATH3HUPYIOIICH,  OOBSICHUTEIBHOH W MPOTHOCTHYECKOW  (DYyHKIMIA
(u3nYeCKOi TEOPHH, POJIb PUINUYECKON TEOPHHU B (POPMUPOBAHUM MPEACTABICHUIMA
0 (pU3MUECKON KapTUHE MUPA, MECTO (PU3NUECKOW KapTUHBI MHUpa B OOIIEM Psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHIA O MPUPOJE.

MexnpeaMeTHbie CBSA3H.

Mzyuenne kypca Qu3ukm yriyOonménHoro ypoBHs B 11 kjacce
OCYILECTBIISETCS C YYETOM COJEPKATENBHBIX MEKIPEAMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUHN, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmsle NOHAMUA, C6A3AHHbIE C U3YUCHUEM MEHIO006 HAYUHO20
NO3HAHUA: SIBIICHUE, HAY4YHBIA (DAKT, TUMOTE3a, (PU3NYECKas BEJIMYMHA, 3aKOH,
TEOpUsi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHUIA, U3MEPUTEILHBIE MPUOOPHI, LIMPPOBAS TAOOPATOPHSI.

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

Buonozua: >nextpuueckue SBICHHS B JKMBOM NpUpOJE, KoieOaTebHbIE
JIBW)KCHHUST B SKMBOM MPUPOAE, SKOJIOTMYECKME PUCKA TPH  MPOU3BOJCTBE
AJNIEKTPOSHEPIHH,  SJCKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAKOLWICH  CPEembl,
YJIBTPa3BYKOBAas UArHOCTHKA B MEAWLMHE, ONTHYECKUE SBIICHUS B >KMBOWU
OPUPOJIE.

Xumusa: CTpOEHUE AaTOMOB M MOJIEKYJT, KPUCTAIITMYECKAs CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaJIN3.

T'eocpagpua. MarHuTHBIE TIONKOCA 3€MJIM, 3&JEKA MArHUTHBIX PV,
(oTOCHhEMKA 3EMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozua. TNPUMEHEHUE TIOCTOSIHHBIX MArHUTOB, BJICKTPOMArHUTOB,
AJNIEKTPOABHraTeNib SIKOOM, TeHEpaTop MEPEMEHHOTO TOKA, WHAYKIMOHHAS TEYb,
JVMHHUM 3JIEKTPONEPEAAY, SJIEKTPOABUIATENb, PAIap, PAAUONPUEMHUK, TEIEBU30D,
aHteHHa, TtenegoH, CBY-meub, ynapTpa3ByKoBass JUArHOCTHKA B TEXHHKE,



HpOGKHI/IOHHHﬁ ammapar, BOJIOKOHHAad OIITHKaA, COJIHCYHAA 6aTape;1, CIIYTHHUKOBLIC
HpI/IéMHI/IKI/I, AACpHad SHCPIr¢TuKa U SKOJOIHYCCKHUC aCIICKThI e€ pa3BUTHAL.



NMNAHNPYEMBbBIE PE3YJIbTATBI OCBOEHUA MNMPOIPAMMBbI IO ®U3SUNKE
HA YPOBHE CPEAHEIO OBWEIO0 OBPA3OBAHUANNYHOCTHBLIE
PE3YJIbTATHI

NMMNYHOCTHbIE PE3Y/NIbTATDbI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWS Yy4yebHOro npeameTa «dPU3NKa»
AOMKHbI OTpaXkaTb FOTOBHOCTb M CMOCOBHOCTb 06yYarOLLMXCA PYKOBOACTBOBATHCS
ChOPMUPOBAHHOW BHYTPEHHEN MNO3NLNEA NUYHOCTM, CUCTEMON LIEHHOCTHbIX
OpPUEHTaUUA,  NO3UTUBHLIX  BHYTPEHHUX  YOEXAEHWIA,  COOTBETCTBYHOLLMX
TPaAMLMOHHbLIM LIEHHOCTSIM POCCUIACKOro O06LLECTBa, pPacLUMPEHUE YXKU3HEHHOTO
onbiTa M ONblTa AEATENbHOCTM B NPOLECCE peann3aumy OCHOBHbIX HarpaBneHWUi
BOCMUTATE/IbHON AeATENbHOCTU, B TOM YMC/E B YaCTW:

rpaX4aHCKoro BOCNUTaHUS:

e C(hOPMUPOBAHHOCTb  FPaXKAAHCKOM  no3vumMmM  obyvarollerocs  Kak
aKTUBHOI0 M OTBETCTBEHHOIO Y/1IeHA POCCUIACKOro 0OLLECTBa;

* TMPUHATUE TPAAUUMOHHBLIX 0O0LLEYeIOBEHECKUX TYMAHUCTUYECKUX W
AEMOKPATMUECKNX LIEHHOCTeN;

* TOTOBHOCTb BECTM COBMECTHYHO AeATEe/IbHOCTb B MHTEpecaxX rpaxnaHCKoro
obuiecTBa, Yy4yacTBOBaTb B CaMoynpaB/ieHMM B  06pa3oBaTe/IbHOWA
opraHusauuu;

* YMeHMe B3aMMOAENCTBOBaTb C  COUMA/IbHbIMA  WHCTUTYTaMuW B
COOTBETCTBUMU C UX (DYHKUMAMU U HA3HAYEHUEM;

* TOTOBHOCTb K 'YMaHWTapHON 1N BONIOHTEPCKOW AeSATENIbHOCTH.

NaTPMOTMYECKOr0 BOCNUTAHUSA:

e C(hopMMPOBAHHOCTb POCCUINCKOIA rpaXxJaHCKOoM NOEHTUYHOCTH,
naTpuoTm3ma;

* LEHHOCTHOE OTHOLUEHWE K FoCyAapCTBEHHLIM CUMBOMAM, AOCTUXEHUSAM
POCCUNCKMX YYEHBIX B 061aCTU IU3NKN U TEXHUKE.

AYXOBHO-HPaBCTBEHHOI0 BOCNUTAHUSA:

e C(hOPMMPOBAHHOCTb HPABCTBEHHOIO CO3HAHUS, 3TMYECKOrO NMOBEAEHWS;

e CMOCOBHOCTb OLEHMBATb CUTYaLMIO U MPUHUMATb OCO3HAHHbIE PELUEHNS,
OPMEHTUPYACb Ha MOPa/ibHO-HPABCTBEHHbIE HOPMbl W LEHHOCTU, B TOM
yncne B AeATe/IbHOCTU YUYEHOTO;

* 0CO3HaHWe /IMYHOrO BK/1aja B MOCTPOEHME YCTONUNBOIO ByayLLero.

3CTETMYECKOro BOCNUTaHMA:

e 3CTETUYECKOE OTHOLUEHME K MWPY, BKIKOYAsA I3CTETUKY Hay4yHOro
TBOPYECTBA, NPUCYLLEr0 (HU3NYECKOM HayKe.

TPYAOBOr0 BOCMUTAHUS:



MHTEPEC K pa3inuHbiM chepam npoeCcCUOHATBHON ACITEbHOCTH, B TOM
YUCc€ CBA3aHHBIM ¢ (U3UMKOM W TEXHUKOM, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp Oyaymei npodeccuu U pealn30BbIBATh COOCTBEHHBIE
YKU3HEHHBIE TJIaHBI,

TOTOBHOCTh M CHOCOOHOCTH K OOpa3OBaHHI0 M CamMOOOpa30BaHUIO B
obnacty (pU3HKN HA MPOTSHKEHUU BCEH KU3HH.

IKOJOTHYECCKOTO BOCIIMTAHUA

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

IUTAHUPOBAHUE W OCYIUECTBIICHUE JIEUCTBUA B OKPYKAOLIEH Cpele Ha
OCHOBE 3HAHMA LIEJIEN YCTONYNBOIO Pa3BUTHS YEIIOBEUECTBA,

pacuIMpeHre OmbITa NEATEIIBHOCTH 3KOJIOTMYECKOW HapaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH 10 (PU3HMKE.

HEHHOCTH HAYYHOI'0 MO3HAHHSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3NUECKOM HAYKH;

OCO3HAHUE LEHHOCTH HAYYHOW NESATEIBbHOCTH, FOTOBHOCTH B TMPOIIECCE
U3yueHUs: (PU3NKU OCYILIECTBIIATH MPOCKTHYI0O W HCCIEI0BATENBCKYIO
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
JOCTUKCHHS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B  PacCMaTpPUBAEMBIX
(PU3NYECKUX SBIICHUSX,

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJEMBI C YUETOM aHAIN3a UMEKOLINXCS
MaTePUATBbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb, OLICHUBATh COOTBETCTBHE
PE3YABTATOB LENSAM, OLICHUBATh PUCKU NOCIEACTBHMA JEATEIBHOCTH,
KOOPJMHHUPOBaTh W BBHIMONHATH PaboOTy B  YCIOBHMSIX PEATBHOrO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

ba3oBble ncciienoBaTe/IbCKUe AeiiCTBHUSA:

BJIQJIETh HAYYHOM TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHITUSAMHU U METOAAMHU
(pU3nYECKOil HayKW;



BIQJICTh  HABBIKAMH  Y4€OHO-HCCIENOBATENBCKOW M MPOCKTHOM
JEATENBHOCTH B 001aCTH (PU3UKHM, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pPEIICHUs 3a1a4  (PU3HYECKOro
COJIEPKAHUS, MPUMEHEHUIO PA3JIMYHBIX METOI0B TO3HAHMS,

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

BBISIBJISITH TPAYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJW3WpPOBATh 3aady,
BBIJIBUTATh THUNOTE3y €€ PEIICHWS, HAXOAUTh AapPryMEHThl  AJis
J0KA3aTeNIbCTBA CBOMX YTBEP)KIACHWI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLIeHus;

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOAC PEIICHUS 3a0a4d  Pe3yJIbTaThI,
KPUTHUYECKH OLIEHUBATH WX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3MECHEHHUE 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 3HAHMS MO (U3MKE B MPAKTHYECKYHO OOIacTh
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTMHAIIBHBIE TOAXO0Ibl H PEILICHNUS,
CTaBUTh MPOOJIEMBI ¥ 334a49H, TOMYCKAOIINE ATbTCPHATHBHBIE PEIICHUS.

Pabora ¢ napopmanueii:

BJIQ/ICTh HABBIKAMMW TNOJMyYEHUs WH(pOpMaUUK (PU3HUECKOTO COAEPIKAHUS
U3 UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSTENBHO OCYILIECTBISATH MOUCK,
aHaJIM3, CACTEMATU3alMI0 M WHTEPNPETALMIO MH(OPMANUKN Pa3IHMYHbIX
BUJIOB M (POPM MpPEACTABICHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHN;

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

CO3/1aBaTh TEKCThl (PU3NYECKOrO COACPKAHMS B Pa3MUHbIX (popMarax ¢
y4éTOM Ha3HaAYeHWs WMH(OpPMALMKM W UEICBOH ayAMTOPHH, BBIOMpAs
ONTUMAIBHYIO (POPMY MPEACTABICHUS U BU3YAJIA3ALIMH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



OCYILIECTBIIATh OOIIEHWE HAa Ypokax (U3UKKM W BO BHE-YPOUHOM
JEATENBHOCTH,

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

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

[IOHAMaTb WA  HCHOJIB30BAaTh  INPEHMYIIECTBA  KOMAaHAHONM  ®
VHAMBHYAJIbHON paboTHI,

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHNA C yU4ETOM OOLIMX
HHTEPECOB X BO3MOXKHOCTEN KKIOr0 YWICHA KOJUIEKTUBA,

[IPUHUMATh LETA COBMECTHOW JEATEIIBHOCTH, OPraHA30BBIBATE H
KOOPIMHHUPOBATH JNEUCTBUA MO €€ MJOCTHIKCHHUIO. COCTaBJIATH IUTAH
JECUCTBHIA, pacpeaesiaTh PO ¢ YUETOM MHEHHMI YYaCTHUKOB, OOCYXIaTh
PE3yabTaThl COBMECTHOM paboTHlI,

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

[peylaratb HOBBIE IPOEKTHI, OLIEHWUBATH HACU C MO3WLIHMU HOBU3HEI,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE ITO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B Pa3INYHBIX
CUTyaUMsiX, NOPOSBIATE  TBOPYECTBO W BOOOpakeHHWE,  OBITh
WHHALIMATHBHBIM.

PeryasiTuBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:

CaMOCTOSITENIbHO  OCYILECTBIIATH  [TO3HABATEIBHYIO  JIEATENIBHOCTHE B
obnacth (M3MKM M AaCTPOHOMMH, BBISIBIATH MPOOJTEMBI, CTaBUTH U
(opMynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOAITENBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TUIAH BBITIOJHEHMS MPAKTUYECKOH PalOThl ¢ YUETOM UMEIOLIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclmpsTh  paMKM  y4eOHOro  OpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEAITOYTECHUI,

Jienarh OCO3HAHHBLIA BBHIOOpP, ApryMEHTHpPOBATh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PELLEHNUE;

OLICHUBATh TPHOOPETEHHBIN OMBIT,

cnoco0CcTBOBaTh (POPMHUPOBAHMIO W MPOSIBICHUIO SPYAMLMM B 00JIaCTH
(M3KKH, TMOCTOSIHHO TOBBIIATH CBOM 0Opa30BaTEBHBIA M KyJIBTYPHBIN
VPOBEHb.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYAlsIM, BHOCUTH KOPPEKTUBEI B IEATEITBHOCTS,
OLIEHUBATH COOTBETCTBUE PE3YIIBTATOB LIEIISIM,

BJIAJCTh HABBIKAMU MO3HABATCILHOU pedaekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX ACHCTBHAIN U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIILTATOB U
OCHOBAHWIA,

UCIOJIb30BaTh MNPUEMBI  pedIEKCUM Il OLICHKM CHUTyalluu, BbHIOOpA
BEPHOI'O PELICHUS,

YMETh OLICHUBATH PUCKA U CBOEBPEMEHHO NPUHUMATH PEIICHUS 10 UX
CHWKEHHUIO,

NPAHUMATh MOTHBBI M APIYMEHTHl JPYIUX MOPH aHAIM3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPUHUMATH CE0s1, MOHUMAsi CBOU HEJTOCTATKU U TOCTOMHCTRA,

MPAHUMAThE MOTHBBI M APIrYMEHTHl JPYIUX MPH aHAIM3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIMOKH.

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

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

CaMOPETYINPOBAHUS, BKJIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 34 CBOE MOBEACHUE, CHOCOOHOCTh AJaNTHPOBATHCS K
SMOLIMOHAIBHBIM U3MEHEHUSM W MPOSBIATE THOKOCTh, OBITH OTKPBITHIM
HOBOMY;,

BHYTPEHHEH MOTHBALUH, BKJIFOYAIOIIEA CTPEMIIEHNE K TOCTIKCHUIO LIEIU
U yCHeXy, ONTUMHU3M, HHUIMATUBHOCTD, YMEHUE ACHCTBOBATH, UCXOIs U3
CBOUX BO3MOKHOCTEM,

SMIATUM, BKIKOYAKOIICH CIOCOOHOCTh MOHMUMATh 3MOLMOHATIBHOE
COCTOSIHME JPYTHX, YYHATHIBATH €ro MPH OCYLICCTBICHHUM OOLICHHS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO,

COLMAIBHBIX  HABBIKOB, BKIIIOUAKOIIUX CHOCOOHOCTH  BBICTPAWBATH
OTHOILCHUSI C JAPYTUMHU JIFOJbMH, 3a00THUTHCS, MPOSBIATH MHTEPEC W
paspeniarb KOHQJIMKTHI.

I[TPEAMETHGBIE PE3VJIBTATBI



K xonmy oOyuenust B 10 knacce mpenMETHBIE PE3YJIbTAThl HA YIIIyONEHHOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y 00YYAOIIMXCS YMEHUM:

NOHAMATh  PONb (PHU3UKK B  SKOHOMHUYECKOH, TEXHOJOTMYECKOMH,
SKOJIOTMYECKON, COLMAIbHOW M 3THYECKOH cdepax aesTeIbHOCTH
YeJIOBEKA, POJIb U MECTO (PU3HKHM B COBPEMEHHON HAy4HON KapTUHE MUPA,
3HAUEHUE OIMUCATEIBHON, CUCTEMATH3UPYIOMICH, OOBSICHUTEIBHOH W
OPOrHOCTUYECKOW  (QYHKIMA  (PU3MYECKOH TEOpUM — MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKKM M TEPMOJUHAMMUKH, POJib (PU3MYECKON TEOPHH B
(opMUPOBAHNY NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA,

pa3nuyaTh YCIOBUS TNPUMECHUMOCTH MOJENCH (PU3MUecCKux Ten W
OPOLECCOB (SBJICHMIA). WHEpPUMATbHAs CHCTEMA OTCYETA, aOCOJFOTHO
TBEPAOE TENO, MATEPUANIbHAS TOYKA, PABHOYCKOPEHHOE JBMIKEHUE,
cBOOOJHOE MajicHuEe, aOCOJIIOTHO yhpyras jacdopMmanus, aOCOJIOTHO
ynpyroe u abCOJFOTHO HEYMPYTO€ CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTH
¥ TBEPIOTO (KPUCTAUIMYECKOTO) TeNa, UACATbHBIA ra3, TOUEUHbIN 3apsij,
OJIHOPOJHOE BIIEKTPUYECKOE TOJIE,

pa3nuyarh YCIOBUs (rpaHUIlbl, OO0JIacTH) NPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMATh BCEOOMIMIA XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPaHUYEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBATh M OOBIACHATH MEXAHWMYECKHE TMPOLECCHl W SIBICHWUS,
UCIOJIb3ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXAHUYECKOTO JBHXKEHUS, (OPMYJIbI KMHEMATHKH PaBHOYCKOPEHHOIO
JBW>KCHUS, TpeoOpazoBanust [anunes A CKOPOCTH W MEPEMELICHHUS,
3aKOHbl HprOTOHA, TPUHUMO OTHOCUTENBLHOCTH [ anwiies, 3aKkoH
BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOM
SHEPruM, CBSI3b PAOOTHI CHJIBI C M3MEHCHHEM MEXAHWYECKOH SHEPrHH,
YCIIOBUS PaBHOBECHS TBEPAOrO TeEla), NPA OSTOM  HCHOJB30BATh
MaTEMaTUIECKOE BBIPDOKECHUE 3aKOHOB, VKa3blBaTb  yCIIOBHSA
NPUMEHUMOCTH (PM3NYECKUX 3aKOHOB: MpeoOpa3oBanuii [ amuiest, BTOporo
U TPETBEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHECHHMS MMITYJIbCA M
MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHHUS,

aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCIOIB3Ys
ocHOBHbIe monoxeHuss MKT © 3aKkOHBI MOJICKYISPHOH (PU3MKH W
TEPMOAVMHAMHMKN (CBSI3b  JABJICHUS WACAIBHOTO Ta3a CO CpEeAHe
KUHETHYECKOW DHEPIMEN TEIUIOBOTO ABIKEHUS W KOHLEHTPALMER €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEOHEH KUHETHYECKOM
SHEPIrUEH TEIIOBOTO JBW)KECHHUS €T0 YaCTHULL, CBA3b JABJICHUS WICATBHOTO
ra3da ¢ KOHUEHTPALMEH MOJEKYJl M €ro TEMIEPaTypod, YpPaBHEHHE
MenaeneeBa—KianeiipoHa, mnepBblid  3aKOH TEPMOJMHAMHUKHK, 3aKOH



COXPAHEHUSI PHEPTUM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCHOJIb30BaTh
MaTeMaTHYeCKoe BBIpKEHUE 3aKOHOB, VKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH YpaBHeHU Menaeneesa—Kianeiipona;

AHAJIM3UPOBaTh M OOBACHATH JJICKTPUYECCKUE SIBICHHS, HWCIOJb3Ys
OCHOBHBIC TOJIOKCHUSI W 3aKOHBI 3JIEKTPOJMHAMMKHN (3aKOH COXPaHEHUS
AIEKTPAYECKOTO 3apsna, 3aKOH Kyiona, MMOTEHIUATILHOCTH
AIEKTPOCTATUYECKOTO TOJISI, TMPUHLMI CYIEPIO3ULIUN DIIEKTPUUYECKUX
IIOJIEM, P 3TOM YyKa3blBasg YCIOBUs HMPUMEHMMOCTH 3akoHa KyroHa, a
TaK)KE MPAKTUYECKH BAXKHBIE COOTHOLIEHMWS: 3aKOHBI OMa JJid ydacTka
LEenA W JUid 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH JDkoyns—JleHua,
npasuiia Kupxroda, 3akonsl apajaes 11 3JIEKTPOIINA3a),

ONMKUCHIBaTh (PU3NUYECCKHE MPOLECCHl W SIBICHUS, WCIOJIB3Ys BEITUYHMHBIL
[IEPEMEILIEHHAE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEIA U CUCTEMBI TEN, CUIIA,
MOMEHT CHWJIbI, J[aBJICHUE, NOTCHIMAJIbHAs DHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWYeCKasi SHEPrus, padoTa CWbl, LEHTPOCTPEMHUTEIBHOE
VCKOpPEHUE, CUIIA TSHKECTH, CUJla YIPYTOCTH, CUJla TPEHUS, MOILHOCT,
SHEPrusl B3aMMOJCHCTBHS Tenma ¢ 3eMi€il BONM3M €€ TOBEPXHOCTH,
SHEPrusi ynpyrod aepopmanvu OPYXUHBI, KOJUYECTBO TEIJIOTHI,
a0coNIIoTHAs TeMmeparypa Tena, pabota B TEPMOJWHAMUKE, BHYTPEHHSS
SHEPrusl WACAIBHOTO OJHOATOMHOIO Ta3a, paboTa WACAIbHOTO Tas3a,
OTHOCHUTENIBHAA BIAKHOCTH Bo3ayxa, KIIJ wuaeanbHOro TENiaoBOro
JBUTATEIIA, JJIEKTPHYECKOE TMOJIE, HANPSHKEHHOCTD DJIEKTPAYECKOTO MOJIs,
HaIMpsHKEHHOCTh TOJISI TOYEYHOI'O 3apsia WM 3apsbKeHHOro Iapa B
BaKyyME€ M B JUOJEKTPUKE, IMOTEHUHAT JJIEKTPOCTATUYECKOTO MO,
Pa3HOCTh  IMOTEHLUMAIOB, JIEKTPOABWKYINAs  CHjla, CHWJIAa  TOKa,
HalpsHKEHUE, MOIHOCTH TOKA, OJJIEKTpUYECKas €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIIEHUE yYacTKa LENH € MOCIEI0BATEbHBIM U
[apajuIeNIbHBIM COCAUHEHUEM PE3UCTOPOB, SJHEPIUS SIEKTPUYECKOTO MO
KOHJIEHCATOPa;

OOBSCHATH ~ OCOOEHHOCTM  MNPOTEKAaHUs  (PU3NYECKUX  SBIICHUI:
MEXaHMYECKOE [BW)KEHUE, TEIJIOBOE [BWOKEHHE 4YAaCTHL[ BELIECTBA,
TEMJIOBOE PaBHOBECHE, OPOYHOBCKOE NBI)KCHHE, MU(PQy3usi, ucnapeHue,
KUINIEHUE W KOHJEHCALMA, IUIABJICHUE U KPUCTAIIIM3ALs, HAIPABICHHOCTD
TEIJIONEPEAAYH, DIEKTPU3ALUS TEN, SKBUITOTEHIUAIBHOCTD MOBEPXHOCTH
3apsSHKEHHOTO MPOBOAHUKA,

MPOBOJIUTH MCCIICTOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKOM BEJMYMHBI OT
OPyroi €  HCIOJIB30BAHMEM  MPSAMBIX  H3MEPEHHMH, TMIPH  OTOM
KOHCTPYMPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YJbTaThl MOJYUYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TpauKOB C YUYETOM



a0COJIFOTHBIX MOTPEIHOCTEN U3MEPEHMIA, IENIATh BBIBOABI IO PE3YJIbTATAM
MCCIIEI0BAHNS,

OPOBOANTHh KOCBECHHBIE HM3MEPEHUs (PU3MUYECKUX BEIWYMH, MPU 3TOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUS, OLICHUBATh AOCONFOTHBIE W
OTHOCUTENBHBIC MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUIA,
MIPOBOJUTE ONBITHI MO MPOBEPKE MPETIOKEHHON TMIOTE3BI: IJIAHUPOBATh
SKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAHOBKY, AHAJTU3UPOBATh
MOJIYYCHHBIE PE3YNbTaThl M JE€Narh BBIBOA O CTATyCE MPEIIOKEHHOM
TUIOTE3BI,

coOyroaTh mpaBuia 0€30MacHOro TPy1a NPy MPOBEACHUN UCCIICTIOBaHUIA
B paMKax yu4eOHOro OJKCOEPUMEHTA, MpaKkTUKymMa MW  y4eOHO-
WCCIIEOBATEIIBCKOM M IIPOCKTHOM JEATEIBHOCTH € HCIOJIB30BAHUEM
U3MEPUTEIILHBIX YCTPORCTB U 1a00paTropHOro 000pyA0BaHMS;

pemars pacy€THBIE 3a4a4d C SBHO 3aJaHHOMW W HEIBHO 3aJaHHOMN
(U3NYECKO MOJIENBIO: HA OCHOBAaHMM aHaJM3a yCJIOBHS OOOCHOBBIBATH
BBIOOp (PUM3MYECKOW MOJENHM, OTBEYAIOUICH TpeOOBaHUSAM  3ajayM,
OPUMEHATH  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTM W  IOCTYJaThl
(U3NYECKUX TEOPHA TPH WCIOJB30BAHUM MAaTEMATHYECKUX METOMIOB
pELICHHs 3a/1a4, TPOBOJUTE PACYETHl HA OCHOBAHWU MMEIOIIUXCS JAHHBIX,
AHAIM3UPOBATh PE3YJIBTATBl M KOPPEKTHPOBATH METOIBI PELICHUS C
YUETOM NOJIYYEHHBIX PE3YJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3aJaud, TPpeOyroure NPUMEHCHHs 3HAHWNA W3
Pa3HBIX Pa3AeiioB Kypca PU3UKK, a TAKKEC MHTETPallMd 3HAHWH U3 IPYTHX
NPEAMETOB €CTECTBEHHO-HAYYHOrO0 LMKJIA. BBICTPAUBATh JIOTHYECKYHO
LIEMOYKY PACCYKICHUN € ONOPOIl HA U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3AYECKUE SBJICHUS,

UCMOJb30BaTh TEOPETHUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLHAMIOB PAaOOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHHYECKAX YCTPOKUCTB
Y TEXHOJIOTHYECKUX MPOLECCOB;

OPUBOIUTH TNPUMEPBl BKIAJa POCCHHCKMX W 3apyOCKHBIX YYEHBIX-
(M3MKOB B Pa3BUTHE HAyKH, B OOBICHEHUE MPOLIECCOB OKPYKAKOLIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHA;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPON3BOACTBEHHOMN
JESATEIbHOCTA YEJIOBEKA, CBA3aHHONH C (PU3MUYECCKHMMH MPOLECCAMH, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O palMOHATBHOM
IIPUPOAOIIONB30BAHNN, & TAKKE PAa3yMHOM HCIIOIB30BAHUU JOCTHXKCHHMA
HAYKA W TEXHOJOTWMA JUId HAJBHEHINETO PA3BUTHUS YEIIOBEYECKOTO
00IIIeCTBA,



OPUMEHATH Pa3iMyYHbIe CIOCOOBI paboThl ¢ MHPOpPMaLMEH (PU3NIECKOTO
COJIEP)KAHUSI € HWCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTH, TTPH 3TOM MCIOJIb30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIC
TEXHOJIOTMM JJI1 TOWCKA, NEpepabOTKM W NPEAbIBICHUS Y4YeOHOH W
HAYYHO-MOMYJISIPHON MH(pOPMALMK, CTPYKTYPUPOBAHUS W MHTEPIPETALIAN
uH(pOpMalMK, TOJYYCHHOW W3 Pa3TUYHBIX HMCTOYHHKOB, KPUTHUYECKH
aQHAJIM3UPOBATh  MOJY4YaeMyr0  HMHQOpMALMIO MW OLEHUBATHL €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WH(OPMaLUY;

POSBIISATH OpraHU3alMOHHBIC U NO3HABATEIIbHBIE YMEHHS
CaMOCTOSITETILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B MPOLECCE
BBITIOJTHEHHSI IPOCKTHBIX U yUYEOHO-UCCIIE0BATENBLCKUX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3JIMYHBIX COLMAJBHBIX POJICH,
IUTAHAPOBATh paboTy TPYMIIBI, PAMOHATIBHO PACIPEACIIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CHUTYALMsX, aJCKBATHO OLICHUBATh BKJIAJl KAXKAOrO U3
YYaCTHUKOB TPYIIIBI B PEUIEHUE PACCMATPUBAEMOI MPOOJIEMBI;

OPOSBIIATE MOTUBALMIO K Oyayliel npo(heCcCHOHATBbHONU ACITENPHOCTH 1O
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUJIS.

K xonumy oOyuenust B 11 kaacce mpenMETHBIE PE3yJIbTAaThl HA YIIIyONEHHOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YYAOIIMXCS YMEHUM:

NOHAMATh PONb (PHU3UKK B  SKOHOMHUYECKOH, TEXHOJOTMUYECKOM,
COLMATBHON M 3TUYECKON chepax NEATENbHOCTH YEIOBEKa, POJIb U MECTO
(U3MKA B COBPEMCHHON HAy4YHOH KapTHHE MHUpa, POJb aCTPOHOMHUHU B
NPAKTUYECKON  JIEATEIIBHOCTH  YEJIOBEKA M JAJIbHEHIIEM  HAY4YHO-
TEXHUYECKOM Pa3BUTUU, 3HAYEHUE OMUCATEIBHON, CUCTEMATU3UPYIOLICH,
OOBSICHUTENBHOW M MPOTHOCTHUYECKON (YHKIMI (PU3NUECKONH Teopuu —
ANEKTPOAMHAMUKH, CHELUAIBHON TEOPHH OTHOCHTEIIBHOCTH, KBAaHTOBOMA
¢u3ukn, ponp PU3NYECKON TeopuH B (POPMUPOBAHWUHU NPEICTABICHHNA O
(U3NYECKOI KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B OOLIEM
PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHHNA O MPUPOAC;
pa3nuyaTh YCJIOBUST TNPUMEHUMOCTH MOJENCH (U3HUECKHX Ten W
OPOLECCOB  (SBJICHUH). OMHOPOJHOE JIIEKTPUYECKOE W OAHOPOJHOE
MArHMTHOE MOJIsl, TADMOHUYECKHE KOJeOaHUsl, MAaTEMaTUYECKUI MasTHUK,
WJICATBHBIA TPY)KUHHBI MAaATHUAK, TAPMOHUYECKUE BOJIHBI, WJCAIBHBIN
KOJICOATENbHBIN KOHTYP, TOHKAas TMH3a, MOJIECH aToMa, aTOMHOTO sSpa U
KBAHTOBOM MOJICIU CBETA,

pa3nuyarh YCJIOBUS (TpaHUIbl, 00JaCTH) NPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMATh BCEOOMIMIA XapakTep (yHIAMEHTAJIBHBIX 3aKOHOB W
OTrPAaHUYEHHOCTh UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB,;



AQHAJIM3UPOBATh U OOBSACHATH BIECKTPOMATHUTHBIE MPOLECCHl U SIBICHUS,
UCMOJIb3ysl OCHOBHBIC TIOJIOKCHHMSIT M 3aKOHBI DJICKTPOJAMHAMUKH W
CHCLMATIBHOM ~ TEOPHHM  OTHOCUTENIBHOCTHM  (3aKOH  COXPaHEHUs
ANEKTPUYECKOTO  3apsana, cwina Awmmepa, cwina JlopeHna, 3akoH
ANEKTPOMArHUTHONM  WMHAyKumu, npasuino  Jlenma, cBa3p  DJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJICKTPUYECKOM WLEMU CO CKOPOCTBIO
W3MEHEHUST  CWJIBl  TOKa,  MOCTYJaThl  CHOELUAIBHON  Teopuu
OTHOCHTEIIbHOCTH DWHIITEHHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIEC MPOLICCCHI U SIBJICHUS, UCTIOIB3Ysl
NOJIO)KCHUST  KBAaHTOBOM  (u3MKM  (ypaBHEHHME  OHHINTEHHA  AJIs
doroaddekra, mnepBeli W BTOpOW moctynarel bopa, npuHOMD
COOTHOUIEHHSI HEOMPEACIEHHOCTEH [ eli3eH0epra, 3aKOHBI COXPAHEHUS
3apsI0BOI0 M MACCOBOIO YHCEN W SHEPIUU B SACPHBIX PEAKUMSIX, 3aKOH
PaJMOAaKTUBHOTO pacaja);

ONKUCHIBaTh (PU3NUYECCKHE MPOLECCHl W SIBIICHUS, WCIOJB3YsS BEITUYHMHBIL
HANPSHKEHHOCTD AJIEKTPUYECKOTO TMOJISI, MOTEHIAAN 3JIEKTPOCTATUYECKOTO
NoJisi, PA3HOCTh MNOTCHUMAJIOB, JJICKTPOABIKYIIAS CHJA, WHAYKIUS
MArHMTHOTO TMOJIsI, MAarHUTHBIA TMOTOK, CHja AMIEpa, HWHIYKTUBHOCTb,
ANEKTPOABIDKYINAS CHJIA CAMOWHAYKLMH, SHEPIHsT MArHUTHOTO [MOJIS
OPOBOJHMKA C TOKOM, PEISTUBUCTCKWN MMITYJIbC, TOJHAS SHEPIuUs,
SHEPrusi MOKOS CBOOOJHOW YACTHIBI, DHEPrusi W HMMIYJbC (POTOHA,
MacCOBOE YHCJIO W 3apsijl pa, SHEPrUsl CBI3HU Spa;

OOBSCHATH ~ OCOOEHHOCTM  MNPOTEKAaHUs  (U3NYECKUX  SBIICHUI:
ANIEKTPOMArHUTHAS UHAYKLUS, CAMOMHIYKIUSI, PE30HAHC, HHTEP( CPEHLIHS
BOJIH, Ju(pakuus, JAWUCNEPCHs, TOJHOC BHYTPEHHEE OTPAKCHHE,
dotosnekTpuueckuii 3dpdext (pororddekt), anvda- m Oera-pacnasl
AAEp, TaMMa-U3NydeHUE saep, (PU3MYECKUE MPUHUMUMBI CHEKTPATBHOTO
aHanu3a u padoThI Ja3epa;

ONPEACTATh HANPABJICHUE WHAYKIMH MArHUTHOTO TOJs MPOBOJHHMKA C
TOKOM, CHJIBI AMTiepa U cuiibl JIopeHiia;

CTPOUTh U300pAKEHHE, CO3JABAEMOE TUTOCKUM 3€PKAJIOM, TOHKOH JIMH30I,
Y PACCUUTHIBATH €TI0 XAPAKTEPUCTUKH,

NPUMEHATH OCHOBOIOJIATAOUIAE ACTPOHOMHMYECKHUE TOHATHS, TCOPHH W
3aKOHBI JUIS aHaiM3a W OOBICHEHUS  (PU3UYECKMX  MPOIIECCOB,
NPOUCXOAAIINAX B 3BE3/IAX, B 3BE3THBIX CHCTEMAX, B MEKIAJAKTUUYCCKON
cpele; ABHKEHUST HEOECHBIX TEJ, IBOJIIOLMHA 3BE3 U BeeneHHo;
OPOBOANTh MCCIEAOBAHUE 3aBUCUMOCTEH (PHU3MYECKMX BEIMYHAH C
UCIOJb30BAHUEM TMPSMBIX M3MEPEHHN, MPU 3TOM KOHCTPYMPOBAThH
YCTAaHOBKY, (PUKCHMpOBaTh pE3yJIbTaThl MOJYYEHHOH  3aBHCHMOCTH



(U3NYECKUX BEIMYMH B BHJIE TpapuUKOB € YYETOM aOCOHOTHBIX
NOTPEIIHOCTEH  M3MEPEHMM, JeNarh  BBIBOABI MO  pe3ysibTaram
UCCIICIOBAHHSI,

OPOBOANTHh KOCBECHHBIE HM3MEPEHUs (PU3MUYECKUX BEIWYMH, MPU 3TOM
BbIOMpATh ONTHMAJBHBIA METOJ M3MEPEHUS, OLICHUBATh AOCOJFOTHBIE W
OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMIA,
OPOBOAWTH OMBITHI MO MPOBEPKE MPEITIOKEHHONW THIOTE3bI: TNIAHUPOBATH
SKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAHOBKY, AHAJTU3UPOBATh
NOJyUYEHHBIE PE3YJbTaThl W JACNaTh BBIBOJ O CTaTyce MPEAIOKEHHON
TUITOTESHI,

OIKCHIBATh METOABI MOJYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHWIA;
coOroaTh mpaBuia O0€30MacHOro TPy1a NPy MPOBEACHUN UCCIICTIOBaHUIA
B pamMKkax y4eOHOr0 OJKCOEPHUMEHTA, MpaKkTUKymMa W  y4eOHO-
MCCIIENOBATEIIBCKON W IPOCKTHOM JEATEIBHOCTH € HCIIOJIB30BAHUEM
U3MEPUTEIILHBIX YCTPORCTB U 1a00paTropHOro 000pyA0BaHMS;

pemars pacy€THBIE 3aJ4a4yd C SBHO 3aJaHHOM W HEIBHO 3aJaHHOMN
(U3NYECKO MOJENBIO: HAa OCHOBAHWM AaHAIM3a YCJIOBUS BBIOMpATh
(u3nYeCKue MOJACIW, OTBEYAKOIIKME TPeOOBAHUSAM 33Ja4d, MPUMEHSTH
(OpMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MYECCKUX TEOPUH
OPU  HCIOJNB30BAHMM MAaTEMATHYECKMX METOJOB PELICHHWS  3a1ad,
NPOBOANTH PACUETHl HA OCHOBAHMM MMEIOIIUXCS JTAHHBIX, AHAJTM3UPOBAThH
PE3yAbTaThl U KOPPEKTUPOBATh METO/ABI PELICHHUS C YYETOM MOJTYyYEHHBIX
PE3YJIBTATOB,

pelaTh Ka4eCTBEHHBIE 3aJaud, TPeOyroUMe NPUMEHCHHs 3HAHWNA W3
Pa3HBIX Pa3AeiioB Kypca PU3UKK, a TAKKEC MHTETPallMd 3HAHWH U3 IPYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOIO LMKJIA. BBICTPAMBATh JIOTHYECKYIO
LENOYKY PACCY>KIEHUI ¢ ONOPOi Ha N3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3NYECKUE SBIICHHS,

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUS M  OOBSCHEHHS OCHOBHBIX
OPUHLAMIOB PaOOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKHAX YCTPOKUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB,;

OPUBOIUTH NPUMEPBl BKIAJAa POCCHHCKMX W 3apyOCKHBIX YYEHBIX-
(M3UKOB B pPa3BUTHE HAYKH, B OOBSCHEHUE MPOLECCOB OKPY>KAKOLIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JEATEIIbHOCTA YEJIOBEKA, CBA3AHHON € (PU3MYECKMMM MPOLECCAMU, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O paliOHATBHOM
IPUPOIONOIB30BAHNH, a TAKXKE Pa3yMHOM HMCHOJB30BAHWUU AOCTUKCHUN



HAYKA W TEXHOJOTWMA JUId HAJBHEHINETO PA3BUTUS YEIIOBEYECKOTO
00IIIeCTBA,

OPUMEHATh Pa3jM4HbIe COCOOBI paboThl ¢ MH(pOpMaLKEH (PU3NIECKOTO
COJIEP)KAHUSI € HWCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTH, TP 3TOM HMCHOJB30BATh COBPEMEHHBIE MH(OPMAIIMOHHBIC
TEXHOJOTMM JI1 TIOMCKA, NEpepabOTKM W NPEAbIBICHUS Y4YeOHOH W
HAyYHO-NOMYJSPHON WH(OPMAIUKU, CTPYKTYPUPOBAHUSI U MHTEPIPETALIUM
uHopMaIK, MOMYYEHHOW U3 Pa3IUYHBIX WCTOYHHMKOB, KPUTHYECKH
aQHAJIM3MPOBATh  MOJY4YAEMYKO  HMHQOpMALMD W OLCHMBATH €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA H(OPMaLWY;

POSIBIIATH OpraHU3alMOHHBIC u MO3HABATEJIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B MPOLECCE
BBITIOJTHEHHSI POCKTHBIX U yUYEOHO-UCCIIEI0BATENBLCKAX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3JIMYHBIX COLMATBHBIX POJICH,
TUTAHAPOBATh paboTy TPYMIIbI, PAMOHATIBHO PACIPEACIIATE ACITEIbHOCTD
B HECTAHJAPTHBIX CHUTYALMsX, aJCKBATHO OLICHWBATh BKJIAJ KQXKAOIO U3
YYaCTHUKOB TPYIIIBI B PEUIEHUE PACCMATPUBAEMOI MPOOJIEMBI;

OPOSBIIATE MOTUBALMIO K Oyayliel npo(heCcCHOHATBbHONU ACITENPHOCTH 1O
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIISL.



TEMATHUYECKOE INVNTAHUPOBAHUE

10 KITACC
KoanyectBo uacos DJIeKTPOHHbBIE
Ne HaunmeHoBaHHe pa3feioB U TeM (uudposbie)
Konrpoabusie | IIpakTnueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl

Pasgen 1. HAYUHBII METO/I IO3HAHUSI IIPAPO/IbI

1.1 HayunbIil MeTOn NO3HAHUS IPUPOJIBI 6
Hroro no pazneny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10
23 Craruka TBEPAOTO TENA 5 1
24 3aKOHbBI COXPAHEHUsI B MEXaHUKE 10 1
Hroro no pazneny 35

Pazgen 3. MOJIEKYJIAPHAA ®U3NKA H TEPMOANHAMUKA

3.1 OCHOBBI MOJIEKYIAPHOKHHETHUECKON TEOPUU 15 1
32 Tepmoannamuka. TennoBbie MalIMHbI 20 1
313 Arperatsble cocTosiHUS BelecTBa. Pa3oBbie 14 |
' nepexobl
Hroro no pazneny 49
Pazgen 4. JJEKTPOANHAMUKA
4.1 DJIEKTPUUECKOE TI0JIE 24 1
42 IIoCTOSIHHBIN 3JIEKTPUUECKUI TOK 24 1




43 TokuU B pa3snu4HBIX Cpenax 6
Hroro no pazneny 54
Pazgen 5. PU3HUECKHI IPAKTHKYM
5.1 DuU3NUECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
Pe3epBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KonnyecTBo uacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB u TeM uugposbIe
Ne n/m P Konrpoabusie | IIpakTnueckue (mup )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcbl
Pazaen 1. QJJIEKTPOJANHAMUKA
1.1 MaruuTtHOe nosne 14
1.2 DNIeKTpOMarHuTHast UHAYKLHs 13 1
Hroro no pazneny 27
Pazaen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexanudeckue KonedbaHus 10
22 DNeKTPOMarHUTHbIE KOJeOaHus 15
3 MexaHu4ecKkne 1 3J1eKTPOMarHUTHBIE 10 !
BOJTHBI
2.4 OnTuka 25 1
Hroro no pazneny 60

Pasgen 3. OCHOBBI CHEIIUAJIBHOM TEOPHN OTHOCHTEJBHOCTH

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

4.1 KopnyckynsipHO-BOTHOBON Ayalu3M 15

4.2 ®u3uka aToma 5

43 ®u3uKa aTOMHOTO S7Ipa U 3JIEMEHTAPHbBIX 5

YACTHI]




Hroro no pazneny

25

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKN

5.1 DneMeHTBI aCTPOHOMUH U aCTPOPHUIUKU 12
Hroro no pazneny 12
Pasgen 6. PU3HUECKHN IPAKTHKYM
6.1 Du3nUecKUil NPaKTUKYM 16 16
Hroro no pazneny 16
Pazgen 7. OBOBIHAIOIIEE IOBTOPEHUE
Cucremaruszanus u odoOmeHne
71 MPEIMETHOrO COZIePyKaHUs U OTbITa 15
' TeSATEeIbHOCTH, IPUOOPETEHHOTO IPU
u3y4yeHnu kypca gusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

KonTpoabHbie
Beero P
padoThI

IIpakTHYeckHne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

dusnka — pyHIaMeHTaIbHAs HAyKa O
npupone

Hayusblii METON MO3HAHUS U METOJbI
UCCIIeIOBaHUS (PU3NYECKHUX SIBJICHHIA

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

CriocoObl m3Mepernst PU3NIECKUX BETHUNH

AOCOIIOTHAS U OTHOCUTEILHAS
MOTPEIITHOCTH U3MEPEHHH (PU3NIECKIX
BCIINYUH

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

Mexanndeckoe asmxeHue. Cucrema
orcuera. OTHOCUTEIBHOCTD MEXAHUYECKOTO
neukenwst. [Ipsimast u oOpaTHast 3a1a4u
MECXaHUKHU

Pannyc-BekTop MaTepHanbHON TOYKH, €r0
MIPOEKLMU HA OCH KoopAuHAT. Tpaekropus.




ITepemewmenue. Cxopocts. Mx npoekuun Ha
OCH KOOpPAWHAT

PaBHOMEpHOE MPSIMONMHENHOE IBUKEHHUE.
I'paduueckoe onncanne paBHOMEPHOTO
MPSIMOJIMHEMHOTO IBUKEHUS

10

CnosxeHue nepeMeIeHuil U CKOpOCTeH.
Pemenne 3anau

11

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

12

I'padudeckoe onmcaHue MPsIMOJIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobonHoe mafeHue. Y CKopeHne
cBOOOIHOTO MaeHust. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHU U UX rpapuku

14

JiBrokeHue Tena, OpOIEeHHOro MO YIJIOM K
TOPU30HTY

15

Kpusonuneiinoe asuxenue. JIpruxeHue no
OKPY>KHOCTH. YTJIOBasl U JUHEWHAs
ckopocts. Ilepuon u gacrora.
LlenTpocTpeMUTENBHOE U MTOJHOE
YCKOpEeHHE

16

KonTponbHast pabora o Teme
"Kunemaruka"

17

Ilepsslii 3axkoH HeroToHA. HEpLManbHbIE
cucteMbl orcuéra. [Ipunun
OTHOCHTEeNbHOCTHU I anmmnes.




HeunepunanbHble CHCTEMBI OTCUETA

Cuna. PaBHogeiicTBytoas cuna. Bropoii

18 3axoH Herotona. Macca

19 B3anmonernicteue Tten. Tperuii 3aKk0H
HeroToHna

20 IIpunnun cynepnosuuuu cui. Pemenne
3a7a4 Ha IPpUMeHeHue 3aKk0HOB HeroToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBaJEHTHOCTb I'PaBUTALIMOHHON U
WHEPTHOU MacChl

2 Cuna TsDKeCTH U yCKOpeHHe CBOOOIHOTO
NajeHUs!
JBrokeHrne HeOECHBIX TeN U UX

23 HCKYyCCTBEHHBIX CIIyTHHUKOB. IlepBas
KOCMUUEeCKasl CKopocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. Ilpupona u Bune! cun

25 TpeHus. J|BUKeHUE B )KUAKOCTHU U rase ¢
y4€TOM CUJIbI CONPOTUBJIEHUSI CPEIIbI

26 Hasnenue. I'ngpocraTuueckoe AaBiaeHUE.
Cuna Apxumena
AOBCONIOTHO TBEPIOE TEJIO.

27 IloctynarenbHOE U BpallaTenbHOE
JIBHKEHHUE TBEPAOTrO Tena

23 MOMEHT CUibl OTHOCUTENBHO OCH
Bpatwenus. [1nedo cunbl

29 CnosxeHue cull, IPUJIOKEHHBIX K TBEPAOMY

teny. LleHTp TskecT Tena. Y cioBus




paBHOBECHs TBEPAOTro Tena. Buabl
PaBHOBECHS

30

Pemenue 3agau

31

KonTponpHast padora o Teme "Jlnnamuka.
Craruka TBEpHoro tenaa'"

32

Hmnynec MaTepuanbHON TOYKH, CUCTEMBI
MaTepuanbHbIX Touek. LleHTp Macc
CHUCTEMBI MaTepHANIbHBIX TO4YEK. Teopema o
JOBHKEHUH LIEHTPa Macc

33

HUmnynbc CuiIbl 1 U3MEHEHUE UMITYJIbCA
Tesia. 3aKOH COXPAHEHUST UMITYJIbCA.
PeakTuBHOE nBUIKEHNE

34

MOMEHT nMITyJIbCa MaTEPUATBHON TOUKH.
IIpencrasneHue 0 COXpaHEHUH MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX MOJISIX

35

Pemenue 3amau

36

Pabota cuibl Ha MajioM 1 HA KOHEUHOM
nepemeriennn. I papudeckoe
MpeacTaBIeHrne padoThl CHITbI. MOITHOCTH
CHUJIBI

37

Kuneruueckas sneprusi. Teopema o0
U3MEHEHUH KHHETUYEeCKOH SHEPTHH
MaTepHUaNIbHON TOYKU

38

IloTeHnManbHBIE U HEMOTEHIUAIBHbIE
cunel. llorenuuanenas sneprus. Bropas
KOCMHUYECKast CKOPOCTh

39

Tpetbs kocMuueckast ckopocTb. CBsi3b
paboThI HENMOTEHIMATIBHBIX CHJI C




U3MEHEHUEM MEXaHUYECKON SHeprun
CUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPrun

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpaBHenue bepnynu a5 uaeanbHOM
JKUJIKOCTHU

41 KonTponbHast pabora o Teme "3aKoHbI
COXPaHEHHUsl B MeXaHHKe"
Pa3BuTue npencrasieHuil 0 NpUponae

42 termoTel. OcHOBHBIE nojioskeHnst MKT.
Huddysus. bpoyHoBCcKkOe nBIKEHHE
Crpoenne ra3000pa3HbIX, JKUAKUX U

43 TBEPABIX Te. XapaKkTep NBUKEHUS U
B3aMMOJIEMCTBUSI YAaCTHL] BELLIECTBA
Macca u pa3Mepsl MOJIEKYJT (ATOMOB).

44 Konunuectso Bewectsa. [locTossnHas
ABorajnpo

45 Temnepatypa. TemnnoBoe paBHOBecHE.
xana Ieabcus

46 Pemenne 3anau

47 HneanpHblii ra3. I'a3oBble 3aKOHBI

43 Ypasuenue Menneneesa-Knanelpona.
Pemenne 3anau

49 AOconroTHas TeMrepaTrypa. 3aKoH
HansToHa

50 H3omnporuieccel B naeanbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA

51 I'paduueckoe mpencraBneHne




H30MPOLIECCOB. H30TepMa, H30X0pa,
uzobapa

52

OcnosHoe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0COMIOTHON TeMIepaTypbl
TEPMOAMHAMHYECKON CUCTEMbI CO CpefHel
KMHETHYECKOU SHEepPruei NoCcTynaTeabHOro
TEIIOBOIO ABM)KEHUS €€ YacTHUl]

55

O000menue 1 cucTeMaTU3aLus 3HaHUHI 110
Teme "Ocuosst MKT"

56

KontponpHas pabota o Teme "OCHOBBI
MKT"

57

TepmoannaMudeckas cucreMa. 3ajaHue
BHEINHUX ycaoBul ans T/ cuctemsl
Breuinue u BHyTpEeHHUE apaMeETPBIL.
ITapametpel T/] cucteMsl kak cpenHue
3HAQYEHUS BEJIMYMH, OMUCHIBAKOIINX €€ Ha
MHUKPOCKOIUYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonponsBonpHas penaxcarus T/]
CUCTEMBI K TEIIJIOBOMY PaBHOBECUIO

59

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

60

Ypasuenue Menpneneesa-Knanelipona u
BBIPA’KEHUE 7151 BHYyTPEHHEN SHEPruu

61

Bripaxenue ayist BHyTPEHHEH SHEPTUH
OJIHOAaTOMHOT'O HJI€AJIbHOTO Ia3a.




KBazucraTudeckue U HeCTaTUUECKHE
MPOLIECCHI

62

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

63

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

64

KonBek1ys1, TeNnaonpoBOgHOCTD,
U3JIy4eHue

65

KonunuectBo Temnotsl. TenaoéMKOCTh Tena.
VYaenpHast U MOJIAPHAS TETJIOEMKOCTH
BellleCTBa. Y AeJbHAas TEeIIOTa CropaHus
TOILINBA

66

Pacuér konmyecTBa TEIIOTHI IPH
TeIIonepenaye

67

[Tousite 06 amuabaTHOM mporiecce.
IlepBblii 3aK0H TEPMOAUHAMUKHI

68

KonmnuecTBo TerioTs! 1 padoTa Kak Mephbl
U3MeHeHUsl BHyTpeHHel sHeprun T/1
CHUCTEMBI

69

BTopoii 3ak0H TEpMOAMHAMUKHA IJIs1
PaBHOBECHBIX M HEPABHOBCCHBIX
nporeccos. HeoOpaTuMOCTh MPUPOIHBIX
HPOLIECCOB

70

ITpuHuMnBl AEACTBUSA TETIOBBIX MALIHH.

KT

71

Makcumanbraoe 3Hadenue KIT. Tukn




Kapno

72

Pemenue 3agau

73

DKOJIOrMYECKHE aCIEKTHI UCITOJIB30BaHUS
TennoBLIX aBuTareseil. TenaoBoe
3arpsi3HEHUE OKPY KarOIIeH Cpenbl

74

Pemenue 3amau

75

O00011IeHre U cUCTEMATH3aLsI 3HAHUH 110
teme "Tepmonunamuka. TernoBbie
MAaIIuHe!"

76

KonTponbHast pabora o Teme
"TepmoauHamuka. TernoBbie MamHb"

77

[TapoobpazoBaHue U KOHIEHCAITHSI.
Hcnapenue u kunenue. Y 1eabHas TEIIOTA
napooOpa3oBaHHUs

78

HacpblieHHbIe 1 HEHACBHILIIEHHbIE Maphl.
KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUS] HACBILIEHHOTO Mapa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00Bb&Ma HACBIIEHHOTO apa. 3aBUCUMOCTb
TEeMIIEpaTypbl KUMIEHUs OT JAaBJICHUs B
JKUJIKOCTH

79

Bnaxxnocts Bo3ayxa. AOCONMIOTHAS U
OTHOCHTEJIbHAS BJIAXKHOCTh

80

Pemenue 3agau

81

Teépnoe Teno. Kpucrammueckue u
amopdHbIe Tejga. AHU3OTPOIHS CBOWCTB
KPUCTAJIJIOB

82

[InaBnenue u kpucramiusanus. Y 1ejabHast




terutota riasnenns. CyOmmmarus

83

Hedopmaruu TBépaoro Tena. PacTsokeHue
u cxatue. Casur. Moayne FOura. [peaen
ynpyrux aedopmariuii

84

TennoBoe paciiupeHue )KUIKOCTEN U
TBépI[bIX TECJI. AHFapMOHI/ISM TECIJIOBBIX
KosieOaHUH YaCTHII BEIEeCTBA

85

IIpeobpasosanue sHepruu B (Ha30BBIX
nepexonax

86

YpaHeHne TermioBoro dajganca

87

Pemenue 3agau

88

ITosepxHocTHOE HaTskeHue. KanumsapHbie
siBJieHUs. [laBieHue noa MCKpUBJIEHHON
MOBEPXHOCTBIO XKUAKOCTU. PopMyna
Jlamnaca

89

Ob6o0enne u cucTeMaTH3aLus 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIeCTBa.
®dazoBble nepexos!”

90

KontponpHas pabora o Teme "ArperaTHbie
coctosiHus BelecTsa. ®as3osble nepexos!”

91

DnexTpu3anus Tel U e€ MPOsBICHMUS.
Dnextpuueckuii 3apsia. [Isa Buna
AJIEKTpUYECKUX 3apsanoB. [IpoBogHuKY,
OUBJIEKTPUKHU U TIOJTYTPOBOAHUKHI

92

DNeMeHTapHbIN 31eKTpUIECKUH 3apsi.
3aKOH COXpaHEeHUs 3JIEKTPUYECKOro 3apsaaa

93

B3anmonericteue 3apsanos. ToueuHble
3apsAnbl. 3akoH KyioHa




94

Pemenue 3agau

95

Dnextpuueckoe none. Ero geficteue Ha
SAIEKTPUIECKUE 3aPsIibl

96

Hanps>k€HHOCTB 3JIEKTPUYECKOTO TOJISL.
[IpoOubrit 3apsia. JluHuM HANPsKEHHOCTH
aJeKTpudeckoro nojsi. OgqHopoaHoe
3JIEKTPUYECKOE TOJIE

97

[loTeHIMaNTbHOCTD 3JEKTPOCTATUUECKOTO
noJist. Pa3HOCTE MOTEHLUMAIOB U
HanpspKeHHe

98

[lorenuumanbHas 3Heprus 3apsaa B
saexTpocTatndeckom noje. [lorenunan
3JIEKTPOCTATUYECKOrO MO

99

CBs13p HaNPs>KEHHOCTHU MOJIS U PA3HOCTH
MOTEHLHUAJIOB IS JJIEKTPOCTaTUYECKOTO
TOJIsA

100

IIpuHIMD Cynepno3uLuy 3IeKTPUIECKUX
noyieu

101

Pemenue 3amau

102

ITone Toueunoro 3apsipa. Ilone pasBHOMEpHO
3apsKEHHON Cephl

103

[Tosne paBHOMEPHO 3apsIKEHHOTO MO O0BEMY
mapa. [Tosne paBHOMEPHO 3apsIKEHHON
OECKOHEYHOMU MJIOCKOCTH

104

IIpoBOAHUKH B 3JIEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECHS 3apsAI0B

105

I[I/IBJ'IGKTpI/IKI/I " NOJTYTIPOBOAHUKU B
SJICKTPOCTATUICCKOM I10JIC




Konpnencarop. DnexTpoéMKocThb

106 KOH/IEHCATOpa. DJNEKTPOEMKOCTb IJIOCKOTO
KOH/IEHCATOpa

107 ITapannenbHOE COeNMHEHNE KOHAEHCATOPOB

108 IlocnenoBarensHOE COENMHEHUE
KOH/IEHCATOPOB

109 DHeprus 3aps>KEHHOTO KOHeHcaTopa

110 Pemenne 3anau

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

112 Pemenne 3anau

13 Ob6o0uenne u cucTeMaTU3aLMs 3HAHUH 110
TeMe "DnekTpudeckoe mose”

114 KoHntponbHas paboTa mo Teme
"Jnekrpuueckoe mose"
Cuna toka. IToctosiHHBIN TOK. Y cl0BUS

115 CYILLECTBOBAHUSA IIOCTOSHHOTO
3JIEKTPUUYECKOTO TOKa

116 Hcrounuku Toka. Hanpsxenue u 9/1C

17 3akon OMa aJist y4acTKa LIeTIH.
DIeKTpUUeCcKOe CONPOTUBIIEHHUE
3aBHUCUMOCTb CONPOTUBIIEHUS OJJHOPOJHOIO

118 MIPOBOAHUKA OT €r0 AJIMHBI U TUIOLAIH
MONEPEUHOr0 CeUEHHs

119 VYaenpHOE CONPOTUBJIEHNE BELIECTBA.
Pemenne 3anau

120 ITocnenosarenpHOe, NapajienbHOE,

CMCUIAHHOC COCANHEHUEC MPOBOJHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

121 ueneii. [Ipasuna Kupxroda !

122 Pemenne 3amaq 1

123 Pabora snekTpuyeckoro Toka. 3aKoH |
Jxoynsa —Jlenua

124 Pemenne 3amaq 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TennoBas MOIIHOCTD, BbIZIeJIsIeMas Ha 1
pe3ucTope

126 Pemenne 3amaq 1

127 O/J1C u BHyTpeHHee CONPOTUBIIEHHE |
HMCTOYHHKA TOKA

128 3axkon Oma st TOTHOH (3aMKHYTOI) !
BIEKTPUIECKOMN LEMHr

129 Pemenne 3amaq 1

130 MOoIIHOCTh HCTOYHHKA TOKA 1

131 Kopotkoe 3ambikanune 1

132 Konnencarop B uenu noCTOSHHOIO TOKa 1

133 Pemenne 3amaq 1

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

135 Pemenue 3agaq no teme "IlocTostHHbIN |
SIEKTPUIECKUMA TOK"

136 Pemenue 3anad no teme "IlocTostHHbIN |
SIEKTPUIECKUMA TOK"

137 O06o001eH e U CUCTEMATHU3aLUs 3HAHHIH 10 !

teMe "IlocTosAHHBIN 3neKTpuyecKuii Tox"




138

KonTponpHast pabora o Teme
"ITocTOsIHHBIN A/eKTpUdYecKuil TOK"

139

DnexkTpuyeckas MPOBOAUMOCTD Pa3IMUHBIX
BELIECTB. DJIEKTPUUECKUI TOK B METaJljax.
CBepxnpoBOIUMOCTD

140

DIeKTpUUeCKU TOK B pacTBOpax U
pacriaBax 3JeKTpoauToB. 3akoHbl Papanes
IUTs1 BJIEKTPONIN3A

141

DnexkTpuyueckuil Tok B razax. [lnasma

142

DNEeKTPUIECKUN TOK B BAKyyMe.
BakyymHbie mpuGops!

143

DNIeKTpUUECKUH TOK B IIOJYIIPOBOAHUKAX

144

ITonynpoBoAHNUKOBBIE IPUOOPHI

145

Du3nuecKUil NPaKTUKYM IO TEME
"M3MepeHue CUibl TOKA U HaIPsKEHUs] B
LI MTOCTOSIHHOTO TOKA MPH MOMOIIN
aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX
npudbopoB” uin "3HAKOMCTBO ¢ UPPOBOH
naboparopueii o pusuke. ITpumepst
u3MepeHus: PU3NUECKUX BEJIUYHH PU
MOMOIIY KOMITBIOTEPHBIX JaTYMKOB"

146

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

147

Du3nUeCKUl NPAKTUKYM IO TEME
"N3mepeHue yCKOpeHus pu
MPSIMOJIMHEHHOM paBHOYCKOPEHHOM




NBUKEHUH 110 HAKJIOHHON IUIOCKOCTH" MU
"HUccnenoBanune 3aBUCUMOCTH ITyTH OT
BpPEMEHH MPH PABHOYCKOPEHHOM
nBUKeHun"

148

Du3nueCcKUil NPaKTUKYM IO TEME
"U3mepeHue yCKOpeHus CBOOOTHOTO
nageHus" wiu "M3ydenne nprkeHus Tena,
OpOLIEHHOTO rOPHU30HTAIBHO"

149

Du3nuecKUil NPaKTUKYM IO TEME
"N3yueHne ABMKEHUS TeJia 10 OKPY KHOCTH
C MOCTOSIHHOMN IO MOJZTYJIFO CKOPOCTBIO" MIIH
"HUccnenoBanune 3aBUCUMOCTH MEPUOAA
oOpaleHus: KOHUYeCKOrO MasiTHUKA OT €ro
napameTpos”

150

Du3nuecKUil NPaKTUKYM IO TEME
"N3MepeHne paBHOENHCTBYOIIEH CUJIbI
NIPU ABIDKEHUH OpPyCKa MO HAKJIOHHOH
mockoctu" unu "IIpoBepka runoresel o
HE3aBHUCHMOCTH BPEMEHU JBHKEHUs OpycKa
10 HAKJIOHHOM MJIOCKOCTH HA 334aHHOE
paccTosiHie OT ero Macchl"

151

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH CHIT
yIPYTOCTH, BOZHUKAIOLINX B MPYKUHE U
pe3uHoBOM oOpa3siie, oT ux aedopmarun”
i "W3yueHue NBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH Yepe3
nérkuii OoK"

152

Du3NUeCKUl NPAKTUKYM IO TEME




"HN3mepenne ko3ppuIreHTa TpeHus 1o
BEJINYMHE YIJIOBOTO KO3 duumeHTa
3asucumoctu Frp(N)" wim "Hccnenosanue
IBWDKEHUs OpycKa 10 HaKJIOHHOM
TUTOCKOCTH € TIEPEMEHHBIM KO3 (PP UIreHTOM
TpeHust" wiu "M3yueHue ABHKeHUs rpy3a
Ha BaJly ¢ TpeHueMm"

153

Du3nuecKUil NPaKTUKYM IO TEME
"UccnenoBanue yCaOBUN PaBHOBECHUS
TBEPAOro Tesa, UMEIOIIEero OCh BpaleHus"
n "KoHcTpyrnpoBaHue KpOHIUTEHHOB U
pacuét cun ynpyroctu" unu "Usydenue
YCTOMYHUBOCTH TBEPAOTO TENA, UMEIOIIETO
MJIOLIAAb OTIOPHI"

154

Du3nuecKUil NPaKTUKYM IO TEME
"M3mepeHue UMITyJIbca Tena Mo
TopMo3HOMY nyTu" unu "M3mepenune cubl
TSATH, CKOPOCTH MOJEIH 3JIEKTPOMOOUIIS U
MOILIHOCTHU cuJibl Tsiru" unu "CpaBHeHUe
U3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" nnu "Hccnegosanue coxpaHeHUs
UMIyJIbCca NP YIPYroM B3auMOAencTBUHN"
wi "M3MepeHne KUHETUYEeCKOW AHEPTUN
TeJa 1o TOPMO3HOMY IyTH"

155

Du3nueCcKUil NPaKTUKYM IO TEME
"HN3ydeHne n30TepMHUYeCKOro nporecca
(pexOMEeHIOBAHO HCIOIb30BAHNE
udposoit naboparopun)" nim "Msyuenne
n3o0xopHoro npouecca” win "Hsyuenue




uzobapHoro npouecca” unmu "TIposepka
ypaBHEHUS COCTOSTHUS"

156

Du3nueCcKUil NPaKTUKYM IO TEME
"N3mepeHue yaeabHON TeMI0EMKOCTH " WK
"HccnenoBanue mpoLecca OCTbIBAHUS
Bemectsa" wnu "Mccnenosanue
anpnabaTtHOro mpouecca" uinn "M3ydeHue
B3aUMOCBSI3M SHEPTHH MEKMOJIEKYJIIPHOTO
B3aUMOJIEICTBUS U TEMIIEPATYPbl KUTICHHS
sKupkocrei”

157

Du3nueCcKUil NPaKTUKYM IO TEME
"M3ydeHne 3aKOHOMEPHOCTeN HcrapeHus
sxkuakocteit” unu "M3mepenue ynenbHo
TEIUIOTHI IJIaBJeHus JpAa" win "Usyuenue
CBOMCTB HAaCBIIEHHBIX apOB" WU
"M3mepeHne abCONMOTHON BIAKHOCTH
BO3/1yXa M OLICHKAa MacChl IIapOB B
nomemennn". M3mepenne kosdduireHta
MOBEPXHOCTHOTO HATSIKEHHSI

158

Du3nueCcKUil NPaKTUKYM IO TEME
"HabmroneHue npespaiieHust SHEPTruu
3apsKEHHOTO KOHJEHCAaTOpa B SHEPTHUI0
u3nydeHus ceeroauona” uinm "MUsyuenue
MIPOTEKaHUs TOKA B LIENH, COAEp KALLEH
KOoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHINAJIOB (HAMPSDKEHUs) IPU
MOCJIEI0BATENILHOM COEIUHEHU N
KOH/IEHCATOpPOB"

159

Du3NUeCKUl NPAKTUKYM IO TEME




"HccnemoBaHue CMEIIAHHOTO COEIMHEHUS
pesucropos” win "Usmepenue yaeapHoro
COTIPOTHBIIEHUS IPOBOIHUKOB" WIIN
"HccnemoBaHue 3aBUCUMOCTH CUJIBI TOKA OT
HAIpPsDKEHUS AJIs1 JTAMITbl HAKaJTUBaHUS "

160

Du3nUeCcKUl NPaKTUKYM IO TEME
"HabmroneHue snexTposu3a” uim
"N3mepeHue 3apsaa OJHOBAJIEHTHOrO HOHA"
n "HccnenoBanue 3aBUCUMOCTH
COIPOTHBJICHUS TEPMOPE3UCTOPA OT
TeMrepatypsl" uin "CHATHE BOJNBT-
aMIepHOI XapakTepucTUKu auoaa"

161

PeseprHbiii ypok. O0o0meHne u
CUCTEMAaTU3AIIMsI 3HAHUI 110 TeMe
"Kunemaruka"

162

PeseprHblii ypok. O600meHne 1
CHUCTEMATHU3AIINS 3HAHUI 110 TEME
" Tlunamuka"

163

PeseprHbiii ypok. O600ImeHNe U
cucreMaTu3anus 3HaHui 1o teme "Crartuka
TBEpAOro Tena”

164

PeseprHbIii ypok. O600ImeHNEe U
CHUCTEMATHU3aLMs 3HAHUH 110 TeMe "3aKOHbI
COXPaHEHHUsl B MEXaHHKe"

165

PeseprHbIii ypok. O600mEeHne 1
CHUCTEMAaTH3aIus 3HaHui 110 Teme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teopun”

166

PeseprHbIii ypok. O600meHNe U
cucreMarusanus 3HAHUH I10 TEME




"TepmoauHamuka. TernoBbie MauHb"

167

PeseprHbiii ypok. O600mEeHne 1
CHCTEMaTHU3aLUs 3HAHUH IO TEMe
"ArperaTHble COCTOSIHUS BELIECTBA.
®az3oBble nepexos!”

168

PeseprHbiii ypok. O600meHne u
cucreMarTusanus 3HAHUH IO TEME
"Jnekrpuueckoe mose"

169

PeseprHbIii ypok. O600ImeHHe 1
CHCTEMaTHU3alus 3HAHUH 10 TeMe
"ITocTOsIHHBIN 3J1eKTpHUYeCcKuil TOK"

170

PeseprHbiii ypok. O600ImeHne 1
CHUCTEMATHU3aIus 3HaHW 110 Teme "ToKu B
pa3aM4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16




11 KVIACC

No

n/n

Tema ypoka

Koaun4yecTBo 4acos

KonTtpoabnsbie

Bcero
padoThI

IIpakTHYeckHne
padoThI

JMara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposbie
o0pa3oBaTejibHbIE

pecypchl

BSaHMOHeﬁCTBI/Ie IIOCTOAHHBIX MArHuTOB U
MPOBOHUKOB ¢ TOKOM. MarHUTHOE MOJe.
I'unoresa Amrmepa

Bexrop maruutHON nHAYKUUA. [IpuHnun
CyNepno3ULIMN MArHUTHBIX NoJied. JInHun
MarHUTHOW MHIYKLIUH

MarsuTHOE TojIe MPOBOJHUKA C TOKOM.
OmneIT DpcTena

Cuna Amnepa, e€ HanpaBlieHHuE U MOAYJIb

Pemenue 3amau

IIpumenenue 3akoHa Amrepa.
DNEeKTPOU3MEPUTEIbHBIE TPUOOPHI

Cuna JlopeHua, € HanmpaBJIeHUE U MO JIb.
JBHOKEHUE 3apsiKEHHON YaCTULIBI B
OHOPOJHOM MAarHUTHOM MOJIE

Pemenue 3amau

Pabota cuel Jlopenna

Pemenue 3agau

11

MaruuTtHoe noJie B BELIECTBE.
®eppoMarHeTUky, napa- U AMaMarHeTUKU

12

OcHOBHBIE CBOHCTBA (hepPOMArHETHKOB.
[IpumeneHne GheppoOMarHeTUKOB




13

Permenue 3anad o reme "Marautaoe noJe"

14 Pemenne 3amayd no teme "MaruutHoe nose”

15 SIBneHue 3IeKTPOMArHUTHON MHIYKIUH.
IToTok BeKTOpa MarHUTHOW UHAYKIIAH

16 OJC unaykuuu

7 3aKOH 3JIEKTPOMArHUTHOW MHAYKIIAH
®Dapanes

18 Buxpesoe snekrpuueckoe nojue. Toku @yko

19 OJ1C uHAYKUMH B JBUXKYLIUXCSI
MPOBOTHHUKAX

20 Pemenne 3anau

21 IIpasuno Jlenua

2 HunyxtusHocTh. KaTylka HHIYKTUBHOCTH
B L[N MTOCTOSIHHOT'O TOKa

3 Ssnenne camonuaykuuu. IJC
CaAaMOWHAYKINH

Y DHeprusi MArHUTHOTO TOJISL KaTYIIKH ¢
TOKOM. DJIGKTPOMArHUTHOE TIOJIE

25 Pemenne 3anau

26 O6o0uenne u cucTeMaTH3aLMs 3HAHUH 110
TeMe "DNeKTpoauHaMuKa"

27 KoHnTponbHas paboTa no Teme
"JnekrpognHaMuKa"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanusi. [apMoHudeckue konebanust

29 Kunematnueckoe u fTMHAMHUYECKOE

ONYCaHue KojaedaTebHbIX OBUKEHUN




DHepreTudeckoe onrcanue. Beiog
JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX

30 KoJIe0aHM U3 UX HSHEPTeTUIECKOTO U
KWHEMAaTUYECKOTO OIUCAHUS

31 Ammuintyna u ¢asza xonedaHuit
ITepuon u yacrora konebanuii. [lepron
MaJIbIX CBOOOAHBIX KoneOaHui

32 MateMmaTuiyeckoro masatHuka. [lepuon
CBOOOIHBIX KOJEOaHMH MPYKUHHOTO
MasITHUKA

3 3aryxaromue konebanus. BeiHy K 1eHHbIE
konebanus. Pesonanc

34 ABTOKONEOAHMS

35 Pemenne 3anau

36 Ypok-konpepeHuus "MexaHudecKue
KOJIeOaHUS B My3bIKQJIbHBIX HHCTPYMEHTax"

37 O6o0uenne u cucTeMaTH3aLus 3HAHUH 110
TeMe "Mexannueckue konebanus"

18 DNeKTPOMarHUTHbIE KOJeOaHuUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY b

39 3apsa KOHACHCATOpa C aMIIUTYAON CUIIBI
TOKA B KOJI€OAaTEeIHbHOM KOHTYpE

40 3aKOH COXpaHEeHHUs JHEPTUHU B HIACATbHOM
K0J1e0aTeNIbHOM KOHTYpe
3aryxaro1ye 3J1IeKTPOMarHuTHbIe

41 konebanusi. BeiHyKIeHHBIE

SJICKTPOMArHuTHLIC KoJieOaHMsI




Ilepemennsblii TOK. Pe3ucTop U KOHAEHCATOP

42 B LIENU [IEPEMEHHOI0 TOKA

43 Karymka UHIyKTUBHOCTHU B LieNIU
MEePEMEHHOTO TOKA

44 3axoH OMa A 3J1eKTpUYEeCKON Lienu
MEePEMEHHOIO TOKA
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U IeHCTBYOLIee 3HaUeHHE
CHUJIbI TOKA U HaNPSDKEHUsT

46 Pe3oHaHC B 3€KTpUUECKON LEenH

47 Pemenne 3anau
UneanpHbiid Tparchopmarop.

48 [IpousBoncTso, nepenayda u norpedaeHue
3JIEKTPUYECKON SHEPIUU
DKOJIOTUYECKUE PUCKU ITPU MPOU3BOICTBE

49 syekTposHeprun. Kynbrypa ncnonb3oBanus
3JIEKTPO3HEPTUU B NOBCEIHEBHON XKU3HU

50 Pemenne 3anau

51 Pemenne 3anau

5 O6o0uenne u cucTeMaTH3aLMs 3HAHUH 110
TeMe "DJIeKTPOMAarHUTHBIE KoeOaHus"

53 MexaHn4yeckue BOJHbBL. XapaKTePUCTHKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapakTepUCTUKU 3ByKa

56 Wndpassyk u yasrpa3syk. [llymosoe

3arpsi3HEHUE OKPY KarOIIel Cpenbl




57

Pemenue 3agau

58

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

59

DHeprust 3J1€KTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMarHUTHBIX BOJH

60

ITkana 31€KTPOMArHUTHBIX BOJIH.
IIpuMeHeHMe 3J1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHLII/IHbI pPaanoOCBA3U U TCJICBUOCHUA.
Panuonokaius. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYIKAIOIIEH Cpenbl

62

KontponpHas padora o Teme "Konebanus
Y BOJTHBI"

63

CseT. 3aKOH NPSIMOJIMHEHHOTO
pPacnpoCTpaHEHUs CBETa

64

Pewenue 3ana4u Ha npUMeHeHHE 3aKOHA
MPSIMOJIMHEMHOT O paclpOCTPaHEeHUsl CBETa

65

OTtpaxxenue ceeta. [Inockoe 3epkaino.
Cdepudeckoe 3epkajo

66

[Ipenomnenue cBeta. AOCOMOTHBIN U
OTHOCHTEJIbHBIN 1T0Ka3aTeNb MPEIOMICHHUSI.
[TonHOE BHYTpPEHHEE OTPAKEHUE.
IIpenenbHbIN yroa NOJHOrO BHYTPEHHETO
OTpa’KEHUs

67

Pemenne 3a4a4 Ha NPUMECHCHHUE 3aKOHOB
OTPpaXEHUA U MPEJIOMIICHUA CBETA

68

Xon nydeii B npusMe. Jlucnepcus ceera.
CrnosxHblii coctas Oenoro ceeta. et




JInn3bl. POKYyCHOE PaCCTOSAHUE U

6 ONTHYECKas CUJIA JIMH3bI

70 IToctpoenne n3o0paskeHN B JTMH3aX U UX
cucTemMax. Y BeJIMYECHUE JINH3bI
Pemenue 3aga4 Ha mOCTpOEHUE

71 U300paKeHHIA, TTOJyYaEMBIX C IIOMOIIBIO
JIUH3

72 I'ma3 xak ontuyeckas cucrema

7 Pewenue 3anau. [Ipeaenbl npuMeHUMOCTH
F€OMETPUUECKON ONTUKHU

74 CxopocTb cB€Ta U METO/IbI €€ U3MEPEHHs

75 Jucnepcus ceera

76 HnTepdepenus ceera

77 KorepenTtHble HCTOYHUKH. Y CIIOBUS
HaOJIFOIEHUST MAKCUMYMOB U MUHUMYMOB

78 Pemenne 3anau

79 [IpumeneHne nHTEPGEPEHINH

80 Hudpakmus ceera

81 HudpakimonHas pemérka. Y ciosue
HaOJFOIEHUS TJIABHBIX MAKCHMYyMOB

82 Pemenne 3anau

%3 ITonepeyHOCTh CBETOBBIX BOJIH.
IHonspuszauus ceera

84 Pemenne 3anau

85 CBeToBbI€e sIBJIEHUS B IPUPOJIE

%6 O6o0uenne 1 cucTeMaTU3aLus 3HAHUH 110

TeMme "OnTuka"




87 KonTponpHast padora mo Teme «OnTukay 1
I'paHuLIBI NPUMEHUMOCTH KJIACCUYECKON

88 MEXaHUKU. 3aKOHBI 3JIEKTPOINHAMUKU U 1
MIPUHLIUIT OTHOCUTENBHOCTH

29 Iloctynatel cnenuanbHON TEOPUN |
OTHOCHUTEJILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON NHTEPBAJL.
[Ipeobpazosanust Jlopenua. Ycnosue

90 NpUdUHHOCTU. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJlJIeHHe BpEMEHU U
COKpalleHHe JJIUHbI

o1 DHeprust U UMIYJIbC PEISITUBUCTCKON !
YaCTHLIbI

0 CBs13p Macchl € HEpruel U UMIYJIbCOM !
PENATUBUCTCKON YaCTHULbl. DHEPTUs MOKOsI

93 PaBHOBECHOE TEMIOBOE U3JIyUYEHUE 1

94 3akoH cmenieHus: Buaa 1

95 I'unoresza M. I1nanka o kBanTax. @OTOHBI 1

96 DHeprusi U UMMYJIbC POTOHA 1

97 Dotorddext. Onbiter A. I'. Cronerosa. |
3akoHsl poroaddexra

08 Ypasuenue DitainTeitHa st porosddexra. !
"Kpacnast rpanuna” gorosddexra

99 Hasnenue ceeta. Onbitel [1. H. Jlebenera 1

100 BomHOBBIE CBOMCTBA YaCTHUILI 1
Bonnsl ne bpoiina. {nvHa BonHBL 1€

101 Bpoiins u pasmepr! 001aCTH JIOKATU3ALUH 1

JOBHOKYLIENCS YaCTULIbI




102

KopryckynsipHO-BOJTHOBOM Tyann3m

103 Judpakius 3JeKTPOHOB Ha KPUCTAJIIAX
Crennduixa n3mMepeHnii B MUKPOMHUPE.

104 CooTHoO1IEHUs HeONPeneNEHHOCTEN
Ieiizenbepra

105 Pemenue rpadpuyeckux 3anaq

106 Pemenne pacu€THbIX 3a1a4
KonTponpHast padora mo Temam: "OCHOBBI

107 CTO", "KopnyckyJIsipHO-BOJIHOBOM
oyanusm”

108 OnbITHI O UCCIEAOBAHUIO CTPOEHHUS aTOMa.
[TnanerapHas momens aroma Pesepdopna

109 IToctynatsr bopa

110 Bunb! ciektpos. CniekTp ypoBHEH 3Hepruu
aToMa BOAOpPOaA

11 CrioHTaHHOE U BBIHYKIEHHOE U3TydeHHe
cBeTa

112 Jlazep
Hyxounast monens sinpa I'efizenOepra-

113 HBaneHko. 3apsa U MaccoBO€ YMCIIO AApA.
Hsotonsl. PagnoakTHBHOCTH
3aKoH paanoakTUBHOrO pacnana. CBolicTBa

114 HMOHU3UPYIOLIEro u3iyueHus. Bausaue
ParlOaKTUBHOCTU HA JKUBbIE OPraHU3MBL
Jlosumerpus
DHeprusl CBsI3U HYKJIOHOB B sape. S nepHbie

115 cuibl. [ledekt maccel siapa. AnepHbie

peakiuu. SAnepubie peakTopsl. [IpodiemMer




YIIPABJISIEMOr0 TEPMOSAIEPHOTO CHHTE3A.
DKOJIOTUYECKHUE aCMeKThl Pa3BUTHS siAEPHON
SHEPreTHKU

116

MeTtonbl perucTpalyy U UCCIeq0BaHUs
3JIeMEeHTapHbIX YacTul. PyHIaMeHTalbHbIE
B3auMOJeNcTBUs. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CrannapTHoi
mozaenu. KBapk-rimooHHas MOZEb aIpOHOB

117

®dusuka 3a npenenamu CrannapTHON
mMonenu. TémHas MaTepus u TéEMHas
sHeprust. ENWHCTBO (pU3NUECKOi KapTHHBI
MHUpa

118

DTansl pa3BUTHsI ACTPOHOMMU. 3HaUEHUE
aCTPOHOMUU

119

ITprMEeHUMOCTD 3aKOHOB (PU3UKH IS
OOBSICHEHUS TPUPOIbI KOCMHUYECKUX
00BbeKTOB. METONbI aCTPOHOMHYECKIX
HUCCIeIOBAHUI

120

CoBpeMeHHbIE ONTUYECKHUE TEJIECKOTIbI,
PaIUOTENeCKOIIbI, BHEATMOC(hepHas
aCTPOHOMUS

121

Bun 3sé3nHoro neba. Cossesnus, sipkue
3BE3/1bl, IJIAHETHL, UX BUIUMOE JIBUKEHUE

122

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

123

3BE311bI, IX OCHOBHBIC XapaKTEPUCTUKH.
Juarpamma "CrieKTpajbHBIN KJIacc —




CBETUMOCTD"

124

3B63I[bl IJIAaBHOM ITOCJIEAOBATEIFHOCTH

125

Buytpennee crpoenne 38é31. CoBpeMEHHbBIC
MPEACTABIIEHUS] O IPOUCKXOXKIEHUH U
sposronuu CoJjHIA U 3BE31. DTaIlbl SKH3HU
3BE3]

126

Muneunsiii [1yTe — Hawa [Nanaxtuka. Tuner
rajakTuk. YE€pHbIe OBIPHI B SIAPAX rajJakTUK

127

Bcenennas. Paciunpenue Beenennoii. 3axoH
Xab6na. Teopust bonpimoro B3peiBa.
PenukToBoe n3nyyeHue

128

MacmrabHas cTpykrypa BeeneHHOR.
MeraranakTuka

129

Hepeménnbie npoOiemMbl aCTPOHOMUU

130

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnemoBaHue MarHUTHOTO OIS
IMOCTOSIHHBIX MArHUTOB" MIJIH
"HccnenoBaHue CBOMCTB
¢beppomaruernkos" wiu "HccnenoBanue
NEUCTBUSI TOCTOSTHHOT'O MarHUTa Ha PaAMKY C
TOKOM"

131

Du3nueCcKUl NPAKTUKYM IO TEME
"N3mepenue cunel Amnepa” unu "U3ydenue
3aBUCUMOCTH CUJIbI AMITepa OT CHJIBI TOKA"
umn "OnpeneneHre MarHUTHON WHAYKIUN
Ha OCHOBE U3MepeHus cuibl Amnepa”

132

Du3NUeCKU NPAKTUKYM IO TEME
"Hccnenosanue siBIeHUs




3JIEKTPOMArHUTHOM MHAYKUIUU" WK
"OnpeneneHyue HHAYKIUY BUXPEBOrO
MAarHUTHOro noJst"

133

Du3nUeCcKUil NPaKTUKYM IO TEME
"HccnenoBanue siBJCHUSI CAMOMHAYKIIUN"
i "COopka MOAENH 3JeKTPOMArHUTHOTO
redgeparopa”

134

Du3nuecKUil NPaKTUKYM IO TEME
"M3mepeHue nmepuoaa CBOOOIHBIX
KoJIe0aHUH HUTSHOTO U TIPYKHHHOTO
MasITHUKOB"

135

Du3nuecKUil NPaKTUKYM IO TEME
"IIpeoOpa3oBaHue SHEPTHH B MPYKHHHOM
MasiTHUKe"

136

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnenoBanne NEPEeMEHHOTO TOKA Uepes
MOCJIEA0BATEILHO COEAMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3UCTOp" Uin
"HccnenoBanne pabOThI HCTOUHHUKOB CBETA
B LIENU IepPEMEHHOT0 TOKa"

137

Du3nueCcKUl NPAKTUKYM IO TEME
"M3ydeHne napaMeTpoB 3ByKOBOMH BOJIHBI"

138

Du3nUeCKUl NPAKTUKYM IO TEME
"N3mepeHue nokasaress NpeaoMiIeHus
crexna" win "TlonyueHne n3obpakeHus B
CUCTEME U3 MJIOCKOTO 3epKaja U JUH3bI"

139

Du3NUeCKU NPAKTUKYM IO TEME
"HccnenoBanne 3aBUCIMOCTH (POKYCHOTO
paccTOsIHUS OT BelecTBa (Ha MpuMepe




uakux JuH3)" wim "M3mepenue
(hOKYCHOTO PaCCTOSIHUS PACCEHBAFOLITIX
JuH3"

140

Du3nUeCcKUil NPaKTUKYM IO TEME
"Habmonenue nudpakumu, nHTEpGEpeHINH
U MOJsipyU3aluy cBera”

141

Du3nuecKuil NPAKTUKYM IO TEME
"Onpenenenyue UMIyJbCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o ¢ororpadusim
TPEKOB 3aPsUKEHHBIX YaCTUI] B MATHUTHOM
noJie)"

142

Du3nuecKUil NPaKTUKYM IO TEME
"N3mepenue noctossHHOM [1nanka Ha
OCHOBe uccienoBanus porordpdexra” wnm
"Hccnenosanue 3aBUCUMOCTH CUJIbI TOKA
yepe3 CBETOANOA OT HanpsiKeHUs "

143

Du3nueCcKUil NPaKTUKYM IO TEME
"HccnenoBanue CeKTpa pa3peskeHHOTO
aTOMapHOIo BOAOPOA U U3MepeHue
noctosiHHoM Punbepra”

144

Du3nueCcKUl NPAKTUKYM IO TEME
"HccnenoBanre paaiuoOaKTUBHOTO (OHA ¢
UCIIOJIb30BAHUEM J1I03UMeTpa" Uin
"M3y4eHne OrIOMeH s OeTa-4acTHIl
anmoMuHueM"

145

Du3nUeCcKUl NPaKTUKYM IO TEME
"HabmroneHust 3B€31HOT0 HEOA
HEBOOPYKEHHBIM I'JIA30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN 1151




oTpeAesieHUs TIOJIOKEHHUST HEOSCHBIX
0OBEKTOB Ha KOHKPETHYIO IaTy. OCHOBHBIE
co3Be3ust CeBepHOro Nnonymapus 1 sipkue
3BE3abl" uiau "HaOmroneHus: B TENIECKOIT
JIyHbI, my1aHeT, TYMAaHHOCTEN U 3BE3AHBIX
CKorjieHui1"

146

O06o01eHre U CUucTEMaTHU3aI|s 3HAHH.
Ponb Gusnky U aCTPOHOMHH B
SKOHOMHUYECKOMN, TEXHOJIOTUUECKOM,
COLIMAJIbHON M 3TUYECKOH cepax
NEeSITEIbHOCTH YeJIOBEKa

147

Ob6o0uenne u cucTeMaTH3aLs 3HAHUH.
Ponb 1 MecTo ¢pU3UKM U ACTPOHOMUH B
COBPEMEHHOU Hay4HOU KapTHHE MUPa

148

O6o0uieHne u cucTeMaTH3aLMs 3HAHUH.
Ponb ¢pusndeckoii Teopun B GOpMUPOBAHIH
NPEACTaBICHUH O PUINIECKON KapTHHE
MHpa, MECTO (PU3NIECKOI KApTUHBI MUPA B
o01eM psiy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUH O IpUpoae

149

O000menue 1 cucTeMaTU3aLus 3HaHUHI 110
TeMme "Kunemaruka"

150

O0001menre 1 cucTeMaTU3aLus 3HAHUHI 110
TeMme "Kunemaruka"

151

O00011IeHre U cUCTEMATH3aLsI 3HAHUIH 110
teme "JluHamuka"

152

O00011IeHre U cUCTEMATH3aLMsI 3HAHUIN 110
teme "Cratuka TBEpAOro Tena"




153

O6o0enne u cucTeMaTH3aLMsI 3HAHUH 110
TeMe "3aKOHbI COXPAHEHUsI B MEXaHHKe"

154

Ob6o0ueHne 1 cucTeMaTU3aLus 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON
Teopun”

155

O00011IeHre U cUCTEMATH3aLsI 3HAHUH 110
teme "Tepmonunamuka. TernoBbie
MAaIIuHe!"

156

O6o0uieHne u cucTeMaTH3aLMsI 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIeCTBa.
®azoBble nepexos!”

157

O00011IeHre U cUCTEMATH3aLsI 3HAHUIN 110
TeMme "DnekTpudeckoe mose”

158

O6o0uenne u cucTeMaTU3aLus 3HAHUH 110
teMe "IlocTOsAHHBIN 3neKTpuuecKuii Tox"

159

O0001eHre U CUCTEMATU3ALIMS 3HAHUI 10
TeMe "TOKHU B pa3Nu4HBIX cpepax”

160

O000menre 1 cucTeEMaTU3aLMs 3HAHUHI 110
TeMe "Maruutaoe moJe"

161

PeseprHbIii ypok. O600ImIeHHEe U
CHCTEMAaTH3ALIMS 3HAHUI 1O TEME
"JneKTpoMarHuTHas MHAyKLus"

162

PeseprHbiii ypok. O600meHNe 1
CUCTEMAaTU3alMs 3HAHUH 110 TeMe
"MexaHnueckue koiaedbanus"

163

PeseprHbIii ypok. O600meHne 1
CUCTEeMAaTU3AIIMsI 3HAHUI 110 TeMe
"DneKTpOMarHuTHbBIE KoJeOaHus "




164

PesepsHblii ypok. O0o0menune u
CHCTEMaTHU3aLUs 3HAHUH 110 TEMe
"MexaHndeckue U 3J1eKTPOMarHuTHbIE
BOJIHBI"

165

PeseprHbiii ypok. O600meHne 1
cucreMaTu3anus 3HaHui o teme "Onruka"

166

PeseprHbiii ypok. O600meHNe U
cucreMaTu3alusa 3HaHui 110 Teme "OCHOBBI

CTO"

167

PeseprHbiii ypok. O600meHne u
CUCTEMAaTU3AIIMsI 3HAHUI 110 TeMe
"KopnyckyIsipHO-BOJIHOBOU Ayainu3m"

168

PeseprHbiii ypok. O600IIeHHEe U
CHUCTEMATH3ALMs 3HaHUI 1o Teme "Dusmka
aroma"

169

PeseprHbiii ypok. O600ImeHNEe U
cucTeMAaTH3aLMs 3HAHUH 110 TeMe "Ddusuka
ATOMHOTO SIZIpa U 3JIEMEHTAPHBIX YacTull’”

170

PeseprHbiii ypok. O600IIeHHEe U
CHCTeMaTH3aLus 3HAHUI 1O TeMe
"JnemeHTs! acTpopuzuku”

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170

16







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

» ®uspka (B 2 vactsx), 10 knace/ 'enpenmreiin JI.O., bynartosa A A,
Kopuunses U.H., Komikuna A.B.; noa penakuueit Opnopa B. A., O0OuiecTBo ¢
OrpaHu4YeHHON 0TBETCTBEHHOCTHEO « BMHOM. Jlaboparopus 3HaHM»,
AxkumonepHoe o0mectBo «M3narensctBo «IIpocBemenne

» ®usuka (B 2 vactsx), 11 knace/ I'enpenreiin J1.O., Bynaroa A.A.,
Kopnunser U.H., Komikuna A.B.; noa penakuueit Opnopa B.A., O0mecTBo ¢
OrpaHU4YCHHON OTBETCTBEHHOCTHIO « BMHOM. Jlaboparopus 3HaHuii»;

AxkumonepHoe o0miectBo «M3marensctBo «IIpocBemieHne»

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

denepanbHas 00pa3zoBaTebHas MPOrpamMmMa

HNUD®POBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET

» O0OpazoBarenbHas oHnaiH-margopma « Yuu.py» — https://uchi.ru/

» OOpa3oBarenbHbli oHNaliH-cepBuc «O0mako 3Hanuii» — https://oblakoz.ru/

* DNIEKTPOHHBIE YUeOHBIE MATEPUAJIBI IJIS1 YUUTENEH U IIKOJLHUKOB OT
«1C.Ypox» — https://urok.1c.ru/

» [Tenarornueckoe cooOmecTBo «Ypok.PDOy» — https://ypok.pd/

+ Karamor uugpoBoro odpazoBarenbHOro KoutenTa — https://educont.tu/


https://uchi.ru/
https://oblakoz.ru/
https://urok.1c.ru/
https://educont.ru/

* Onnaiin-mkona «®okcdopma» — https://foxford.ru/

» [Tpodopuenraunonnsiii nopran «buner B Oyaymeey — https://edsoo.ru/
*» Beepocceuiickuii o6pa3oBareibHblil TPOEKT B chepe MHPOPMALUOHHBIX
TexHosoruid « Ypok Liudgpe» — https://ypokuudpst. pd/

+ [ludpopoii oOpazoBarenbHbIi pecypc ms mkon «AKmnacey —
https://www.yaklass.tu/

» [[nomaaka AMCTaHIMOHHOTO KOJBHOTO 00pazoBanus «IBLS» —

https://ibls.one/


https://foxford.ru/
https://edsoo.ru/
https://%d1%83%d1%80%d0%be%d0%ba%d1%86%d0%b8%d1%84%d1%80%d1%8b.%d1%80%d1%84/
https://www.yaklass.ru/
https://ibls.one/




