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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHol pabodeil mporpammbl BocniuTanusa u Konuenuuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEI0OBATEILHOCTh U3YUYCHUSI TEM U Pa3/IeJioB
y49eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX M BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK  y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEa30BaTh
3a7a4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHUE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 0o0pa3oBaHUs B
OopraHu3anusx Hnpo(ecCHOHAaIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo (¢u3HKe ONpEeAeNsioTCS IUIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKU TpeOOBaHU K JUYHOCTHBIM,
METANpeAMETHBIM M TIPEAMETHBIM pe3yJIbTaTaM OOYYarOIINXCsS, OCBOMBIIHMX
nporpaMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma no pu3MKe BKIFOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00yUYEHUS;

coneprkanue yueonoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBACT TBOPUYCCKYIO MHUITUATUBY YUHTEIICH U
NPEIOCTAaBIICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/OB K TPErNojaBaHuio0 (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHeHUs1 00s3aTeTbHOM YaCTH COAEPIKaHUS Kypca.



®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKU — cuCTeMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB W SIBIICHHWM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENEeIHIIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHNsI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMM CBOWMCTBaMHU. M3ydenue
¢u3MKK BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUpPOBaHHE YMEHHUM NMPUMEHSATh HAYUYHbBIN
METO/]I IO3HAHUSI TP BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpEHET0 00IIEro 00pa30BaHus MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK 1 COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce ABIsIeTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEILIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoara€T MCMIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yrimyOoa€HHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NpPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanu3yercs NOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO IPUPOIONIOIH30BAHMS U SKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpamMmbl MO (PU3UKE AOHKHO OBITH TOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoa. g Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JielcTBYyolero ¢akropa ydeOHoro mporiecca. s yriyO0naéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuMud (GU3MUECKOro TMpakThukyma. B mepBoMm ciydae
MPAaKTHUKYM MpOBOAUTCS T1u00 B KoHIlE 10 kimacca, 1100 mociie nepBoro ¥ BTOPOro
nosyroauid. Bropoit cmocod — 3T0 uHTerpamusi padoT MpPaKTHUKyMa B CHCTEMY
7a0b0paTOpHBIX PabOT, KOTOpHIE MPOBOIATCS B IMPOIECCEe HM3YUYEHMs pasjelia
(temsl). Ilpu sToM monx paboTamMu NpPaKTUKyMa MOHUMAETCS CAMOCTOSTEIbHOE
WCCJIEI0BAHNUE, KOTOPOE MPOBOJUTCS MO PYKOBOACTBY CBEPHYTOr0, 000OIIEHHOTO
BHJ1a 0€3 MOIIAroBOM MHCTPYKIIUHU.

B nporpamme 1o ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBlICHAa €IMHBIM NepedHeM. Bribop
TEMaTUKU Ul 3TUX BUJOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISIETCS
y4aCTHHKaMU 00pa30oBaTEIbHOrO MpoIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI M OCHallleHusi KabuHera @usuku. [Ipm stom obecneuynBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU NPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMS], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH U ITOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3anay. IIpu 3TOM Ay pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 33Ja4d C SIBHO
3aJIaHHOW U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIIBIO, MO3BOJISIFOIINE MTPUMEHSTD
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszziesia Kypca, Tak U
WHTETPUPYS MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. /[t kaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SABIISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3nUecKuX SBJIECHUN U MPOIECCOB B OKPYKAIOLIEH KU3HH, TpeOyrolre BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu NPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOUIEro 00pa3oBaHMs JOJIKEH U3y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JOKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBHIMOJIHEHHUS YKa3aHHBIX B IMpOTrpamMme IO
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpaloHHOe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTAaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA W  TPOIECCOB, OMIUPUYECKHX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcsi B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1ETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OOy4aroumxcs K HaydyHOMY
VU3YYEHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTyAJIBHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSM;

(GopMUpOBaHKHE HAYYHOIO MHPOBO33PEHMS KaK pe3yJbTaTa U3Y4EHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O pPOIM (PU3UMKK AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynaymien
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened oOecreyrBaeTCsl pelieHueM CIIeIyIoMMX 3a1ad B
nporuecce U3ydeHus Kypca GU3NKU Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JIJIs1 OOBSICHEHUS
busznyecKkux SIBICHUNW B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIIECHUsS] PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Monenblo, 3a/ay, MOJpa3yMeBAlOIIMX CAMOCTOSITEILHOE CO3/aHue
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
VMHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TMPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPY>KAIOULYIO CPELy;

OBJIAJICHUE METOJAaMU CAMOCTOSITEBHOIO IUTAHUPOBAHHUS M IPOBEICHHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTaluud  HHPOpMaIuH,
OTpEENICHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI NMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBI3aHHOU
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsl BBIOMpaeTcss OOYUYaIOIIUMUCS, TUIAHUPYIOUIUMH TMPOJOJKEHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTtcs 340 gacos: B 10 kiracce — 170 gacoB (5 yacoB B HECIIO).

[Ipenymaraempiii B mporpamMme 10 (U3MKE TepedeHb JabOpaTOPHBIX U
MPAKTUYECKUX pPalbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
poBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NUECKUX SBICHUI.

OKCIEpUMEHT U Teopus B Ipoliecce IMO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
WU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIC CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIOTHO TBEPJOE TENO, HACAIbHAs KUAKOCTh, HWJIACAIbHBIA Ta3, TOYCYHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHUIIbl €ro MpuMeHUMOocTU. dPusnueckas
TEOpHs.

Ponb m Mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

W3mepeHne cuiibl TOKa W HampsDKEHUS B LEMU IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi nadoparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3NYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUMH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerniienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, HUX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHuil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATLHON TOUKH OT BPEMEHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHHUsA. J[BHmKeHUE Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEpUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuasbHOW TOYKHA IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LIEMHBIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeAayd,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus npeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AYyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue aBwkeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUW, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJia B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3ydeHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEJeICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABWKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

U3mepenre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOM 1TaOOPATOPHH).

W3yyenne nABWKEHHS Tena, OpOIIEHHOTO ToOpu3oHTaidbHO. [IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

N3yueHne JIBWXKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM I10 MOJYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia oOparieHus KOHHYEeCKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0H HproToHa. UMHepumanbHbie cUCTeMbl OTcu€Ta. [lpuHUIMDI
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpeescHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axkon HeroTOoHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOTHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduueckoil MmMUPOTHL. J[BmkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Tema, nBuxyierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS MPU JABUKCHUU Tejla B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUS TNl B MHEPIUAIBHBIX U HEMHEPIUAIBHBIX CUCTEMaXxX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenne pAByXx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Ty CUI C
MPOM3BEICHUEM MACCHI TEJIa HA €0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOBHHKAIOIIUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NIOABEME U TAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne OBHKECHHS CHCTEMBI TE€J, CBS3aHHBIX HUTBIO, IEPECKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenbHoe M BpallaTeNbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cuil, IPUIOKEHHBIX K TBEpIoMy Teny. LleHTp TskecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PAaBHOBECHE.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIHH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne yCcTOMYMBOCTH TBEPAOTO TeJA, UMEIOLIET0 IUIOIIAb ONIOPHI.

Tema 4. 3akonbl coxpaneHus ¢ MexaHukKe.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umiynbca MartepuaibHOW TOUKHU. [IpencraBieHue o coxpaHeHHUH
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajaoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npeacTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManbHas >HEprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tejla B OJHOPOJHOM TpaBUTALMOHHOM Imoje. [loTeHimanpHas sHeprus
TeJla B TPABUTAILIMOHHOM TI0JIE€ OJHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu il MIACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

N3mMeHeHne 3HEpTUun Telia NPy COBEPIICHUN PaOOTHI.

B3anmHbIe NpeBpalleHWs] KUHETHYECKOM M IMOTECHIHAIBHOW SHEPrUd NpH
JICVICTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3Mepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJEKTPOMOOHUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHEeHHs] UMITYJIbCA MTPU YIIPYTOM B3aWMOICCTBUHU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIBI TPEHHUS TPH JABIKCHUHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MogekyJsipuasi u3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIEC TIOJOXKEHUSI MOJIEKYJsIpHO-KUHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBWKEHHUS M B3aMMOJECHCTBUS 4YacTHUI BellecTBa. MoAenu CTpPOEHUS Ta3oB,
KUJKOCTEH M TBEPIBIX TeN M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. I[llkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanpTona. M3ompoiiecchl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUM UICATBHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MOCTYIIATEIBHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHIL.

TexHH4ecKrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUSI.

Juddy3us :xuIKoCTEN.

Mogens onbita lTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnmenoBanne Tmporecca YCTAaHOBJIEHMS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOPSYEi U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpounecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwl.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnenp wWIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH SHEPTHH.
VYcnoBUs IPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YacTHIL], BHICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenayua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenmno€éMKOCTh Tenma. YaelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YaenbHas TeIioTa CropaHus
ToryuBa. Pacuér KonmuecTBa TemoThl Ipu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kosmuectso
TEIJIOTBI W paboTa Kak MeEpbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOJIUT
€JMHCTBEHHAas aauabarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NepeaTh TEIIOTY OT OoJiee XOIOAHOrO Teja K 6ojiee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnunel aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJBb30BaHMUs TEIUIOBBIX ABUraresiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPe.IbI.

TexHru4ecKkue yCTpOMCTBAa M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIIM3AUsl OMOOPTraHMYECKOTO TOTTUBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIilupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue annabaTHOTO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

M3ydeHne B3aMMOCBA3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJACUCTBHS H
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KkoHjeHcanus. Mcmapenue u KureHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHUs.

HacepiieHHble ¥ HeHachbIleHHbIE Mapbl. KadyecTBeHHass 3aBUCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u aMmopdHbie Tena. AHU30TPONUS CBOIMCTB
KpuctaiutoB. [lmaBieHne u Kpuctaiums3auusa. YJIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacuMpeHue XKUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacuivpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0OaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTsDKeHHE. K03 UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHndeckue yCTpOWCTBA UM TEXHOJOTUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacuupeHue.

CBoiiCcTBa HACBHIILICHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTALNINYECKOTO BEIIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIGHKa Macchl MapoB B
IIOMEIIICHNH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali  pPEe3MHOBOro obOpas3ua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHAMMKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOJHHKHU.
OneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIrO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsIbl.

Hampsix€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOIHOE AIEKTPUUECKOE TTOJIE.

[ToTeHIIMaNnbHOCTh AJNEKTPOCTATUYECKOTO TMOJiA. Pa3HOCTh MOTEHIMANIOB U
HanpspbkeHue. [loteHnmanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN 31EKTPOCTaTUYECKOTO NoJIs. CBA3b HANPSXKEHHOCTH TOJIS U Pa3HOCTU
MOTEHIUAJIOB JJIA 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOJAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT CyNepro3uIIMK SJIEKTPUUYECKUX TOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMEpHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAJIbHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIJIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUYECKON MPOHUILIAEMOCTH.

DHeprus 3JIeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus SHEPTyur 3apsiKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKmMpuiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOrO TOKa. MICTOUYHMKH
toka. Hanpsokenue U n O/1C é.

3akoH Oma 1Jig yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJAHUKA OT €ro JIMHBI W IUIOMIAAM MONEPEYHOIO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux mneneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucrope.

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SJHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS [JIL PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAUO/IA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIPsKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3amMbpIKaHHE TAIIBBAHUYECKOTO dJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanre CMEMAHHOTO COETMHEHUS PESUCTOPOB.

N3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IPU KOPOTKOM 3aMbIKaHUH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKA
OT CUJIbI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAsS
MPOBOJMMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOIHUKMY. CobcTBEeHHasT U MpPUMECHasT  IPOBOJUMOCTD
NoJIyIpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DNeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMmIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajdbBaHUKA, papUHUPOBAHUE MEH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

CpaBHEHHE NTPOBOIMMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaoGmroienne amexTpoimsa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTHUBIICEHHUS  TE€PMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYeCcKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TPOBEpKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKUH  HIKCIIEPUMEHT,
JabopaTopHbIe PaOOTHI, TPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEpP KATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHUWE CHCTEMbl YypaBHeHUU. JluHelHas QyHKIus,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe JBWKEHHUE B KUBOU npupone, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUIu3alusg OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IMOJIYyYEeHUE HaHOMATEpHAJIOB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHoOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCHOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCIOJIb30BaHUE 3aKOHOB COXpaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), ABUTaTelIb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. JDiaekTpoauHAMMKA.

Tema 4. Maznummnoe noae.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHoun cynepno3unuu
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHOW MHIYKIIWH.

MarnuTHoe 10Jie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSAKEHHON YaCTHULIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe 1noje B BeliecTBe. DeppoMarHeTuku, napa- U IUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuaa  nuHMA  MHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[evictBrue cuibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

Habmroienue nBUKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO MOJIS IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccnenoBanne neMCTBASI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnexkmpomazHumHnas uHOYKYu.

SIBeHMEe DANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
naaykuun. OJIC wHAyKIMu. 3aKOH SIEKTpOMAarHUTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/J1C vmHAOyKUMKM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NuaykTtuBHOCTE. Karylika WHIYKTMBHOCTM B LENHM IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J[C caMOMHIYKIIMH.

OHeprusi MarHUTHOTO OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIMTa OT 3JIEKTPU3ALNH TEJ PU JABHKEHUU B MAarHUTHOM I10JIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjaeHUs 3JIEKTPOMAarHUTHOW UHYKIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctd J{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne MHIYKINY BUXPEBOTO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonnueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JTUHAMUYECKOTO OMUCAHUs TaPMOHUYECKUX KOJIeOaHUM U3 UX HHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUSI.

AmMmutyna u ¢asza konebOaHui. CBsI3b aMIUIMTYJbl KOJEOAHUN HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron MambiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YeCcKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kKojaebanusx. BeiHyX/1eHHbIE KOJeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaudelid, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHUWl rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEpH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWi Tpy3a HAa MACCHBHOW TPYXHHE C IEJIBIO
dbopmupoBaHUs MPEACTaBICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPIUHU IIPHU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUI.

HaOGmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npAKMuUKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIUX KOJIEOaHUI.

HccnenoBanue BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJIE0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
NEHCTBYIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANPSHKEHUS IpU pa3indHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMTabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepemaya U MOTpeOIeHUE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHnueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIIEKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOT0 TOKA, JIUHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BrIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUH PE3UCTOPa, KATYLIKU
MHIYKTUBHOCTHY U KOHJIEHCATOpA.

Y CTpoiCTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATENbHO COCOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE BOJIHBL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pACHpOCTpPAHEHHS M JIJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeIoMIIeHHE, UHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHuecKue yCTPONCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpaskeHus: U MpeIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue naTepdepennnu u qudpakiini MEXaHUIECKUX BOJTH.

AKYCTHYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.

HccnenoBanue  CBOMCTB — JJIEKTPOMArHUTHBIX — BOJIH: OTpa)X€HHUE,
npesioMJIeHUE, NoJspu3auus, qudpakuus, MHTepdepeHus.

O6HapyxeHue nHPpaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKMUKyMm.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pacIpOCTPaHEHHUE CBETA B OJHOPOIHOMU cpene. Jlyu cera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnomMieHuss. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. IlocToSHCTBO YacTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeN.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€lIoro CBeTa.
IBerT.

[TomHOe BHYTpeHHee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
pPAcCTOSIHUSI TOHKOW C(EpPUYECKON JMH3bI OT €€ TeOMETPUM U OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoja sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuuecko ocH. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. ['Ma3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KilacCMYeCKHUX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YCIoBUE HaOIMIOACHUS
INIABHBIX ~MAaKCUMyMOB TIpM TAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habnrogenue noHOro BHyTPEHHETO OTpakeHusl. MoJieinb CBETOBO/IA.

HccnenmoBanre XoJa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue nBeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3ydenne auppakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nonasipu3aluu CBeTa.

[IpuMeHeHue MOJISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

N3mepeHune nokasaresis npesioMIIEHUs CTEKJIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JHH3).

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenune n300paxkeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Hab6nrogenue nudpakuuu, nHTEp)EpeHInn U MOJIsprU3alii CBEeTa.

W3yyeHue noysspu3aiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIA3epPHOTO U3ITyUYCHUSI Ha JIBYX IIEIISX.

HabOmronenue qucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tony4yenue criekTpa U3ITy4eHHUS] CBETOIMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  [locrymarsl
CHeuaibHOU TEOPUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHHE
BPEMEHU U COKPAILICHUE JITTUHBI.

DHEPrust ¥ UMIYJIbC PEIISITUBUCTCKON YaCTHIIbI.

CBsi3b Macchl ¢ SHEPrUel U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

VYyeHndeckui SKCIIEpUMEHT, J1abopaTopHbIe PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPrUU  PEIATUBUCTCKUX dacTUI] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIydeHHE (M3JIydeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cMmenienus: Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poToddpdexra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeTa (B 4YAaCTHOCTH, JaBJICHHME CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCcTBaA yacTull. BosHbl ne bpouns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl  O0ONACTH JIOKAJIM3AIMU JBUXKYIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPEIETEHHOCTEN
['eiizenbepra.

TexHuyeckrue yCTPOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
¢doTodneMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3ddeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMma. [lnmaHerapHas Mojnenb aroMa
Pezepdopaa.

[Toctynarel bopa. M3nydyenue u norjomieHrue (OTOHOB MPH MEPEXoAe aToMa
C OJTHOTO YPOBHS DHEPIMU HA JPYTrOM.



Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

Habnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HabGmronenue muHEYaTOrO CrieKTpa.

HccenenoBanue CreKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosiHHoi Punbepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnajg. DJNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacran. [ amma-n3inydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHUE paiHMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sipe. SAnepHbie cuinbl. Jlepekt Macchol siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUS
AIEPHOU YHEPIETUKHU.

Metonbl perucTpauy U UCCIEA0BAHUS AJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHor Moenu. KBapk-riatooHHas MOAeb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHcTBO puznueckoi KapTUHBI MUpA.

TexHuyeckne yCTpoMCcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, KaMmepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsE TOMOTrpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue TpeKoB YacTHIl (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norioiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPHUZUKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (DU3UKU JJIsI OOBICHEHHS TPUPOIbI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuynast akTUBHOCTb. MlcTounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CcrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JIsI 3BE3] TJIABHOW MOCIENOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHbBIE ABIPHI B sSapax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

HaOmronenus 3BE31HOT0 HeOa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIylIapusi U SIpKUe
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYeCcKuil MPAKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpa”ull MOrPeIIHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOTe3 (BbIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouiee NOBTOPEHUE.



O0o001IeHne U cucTeMaTU3alus CoAep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm uw acTpoHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MUpPA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKOW KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yyenne kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
nO3HAHUA: SBIICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIWUYMHA, 3aKOH,
TeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaTOpHs.

Mamemamuka: pEUICHUE CHUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXI€CTBO. BEKTOphI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTAapHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHne MIOIAaU TIOCKUX GUryp u oonémMa Ted.

Buonozua: >nextpuueckue SBJICHHUS B JKUBOM mpupoje, KosieOareiabHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKUM TIPH IMPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeH  cpesbl,
yIbTPa3BYyKOBasi JMArHOCTMKA B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpPa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mNOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb AKOOM, TeHepaTop MEPEMEHHOI0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIHOHHBIﬁ arrapar, BOJIOKOHHAasA OIITHKA, COJTHCYHAA 6aTape;I, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMINXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUICKOIO OOIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATENIBHON NESITENBbHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromIerocss  Kak
aKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHUE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPakAaHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIpaBJIeHHMM B 0Opa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTaApPHOU U BOJIOHTEPCKOU ESITENHHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel nmpodeccun u peaan30BbIBATh COOCTBECHHBIE
KU3HCHHBIC TITAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HCCIEI0BATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBnle JJornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajIbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnle ucciienoBarejnLCcKue 1eHCTBUA:

BJIQ/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU U METOJaMHU
(bu3nYeCKON HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
COJEp>KaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJH3UpOBATH 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHHWS MO0 (U3HKE B TMPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpManun (U3MUECKOrO COAEp KaHUS
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PaA3TUYHBIX
BUJIOB U (DOPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALIHH;

UCIIONIb30BaTh CpeACTBa MH(POPMALIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTM B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UENeBOM ayAUTOpPUHU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHIUBUYAIBHON paboTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JIEHUCTBHI C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEHUCTBUMN, pacCIpelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKIOIO0 y4aCTHHMKA KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyalUsiX,  MIpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh MO3HABATENIbHYIO JESTENbHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dhopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENILHO COCTaBJIATH IJIAaH PEIICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl ¢ YYETOM HMMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacmupsTh ~paMKd ~ ydyeOHOro TmpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA UHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JICSITCIIBHOCTH;

IPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITHOKH.

B mporecce AOCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
bu3uKke Ui YpPOBHSA CpPEIHEro oOIero ooOpa3oBaHUs Y OOydYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIar afo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPAaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHANIBHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUs, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHAMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMATbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OIMMCATENIbHOM, CHUCTEeMATH3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DPU3HUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHHM O PU3NIECKON KapTUHE MUPA;

pa3iauyuaTh YCJIOBUSA NPUMEHHMOCTH Mojeiel (U3HUecKux Tela ¢
IPOLECCOB (SBJICHUI): HHEpLUaJbHAas cHUCTeMa OTCYETA, aOCONIOTHO
TBEPAOE TEJIO, MaTepHANIbHAs TOYKA, PaBHOYCKOPEHHOE JBUKECHUE,
CBOOO/JIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAealbHbIN ra3, TOUCUHbIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycioBUs (IpaHHULbl, 00JIaCTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTh MUCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes mjis CKOPOCTH M TepeMelIeHus,
3akoHbl HplOTOHA, mpuHOMI — OTHOCUTENBbHOCTH [ 'anmmies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI paBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTU4ecKoe BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHsSI HUMIYyJbCca H
MEXaHUYECKOUN 3HEPTHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIONIb3YS
ocHoBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMHUKNA (CBA3b JAaBJIEHUA HWICATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpAIMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
HHEpruer TEmiIOBOro JBUKEHUS €ro YacCTHll, CBSI3b JIaBJICHUS MEATbHOTO
razda C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOrO MOJIA, MPUHLHUI CYHNEPHO3UINHN DIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMma il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JIxoyns—JleHna,
npaBuia Kupxroda, 3akonsr @apajes 11 371€KTPoIIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJIb3YS BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIUAJIbHAS JSHEPTUs, KUHETHUYECKAS
DHEPrus, MEXaHWYeCKas SHEprus, padoTa CHIIbI, EHTPOCTPEMHUTEIbHOE
YCKOpEHUE, CUia TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHUS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMiéil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
a0CcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMHUKE, BHYTPECHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JICKTPUUECKOTO TOJIS,
HaNpsDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iiapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMANT DJIEKTPOCTATUYECKOTO TOJIS,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTb IJIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBWYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KCHUE YaCTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHEe, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCALMS, TIJIaBJICHUE U KPUCTAIIIM3AllUsl, HAIPABIECHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUW (DU3NUECKON BETMUMHBI OT
Jpyrol C  HCHOJIB30BAHUEM  TIPSAMBIX  W3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPaPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJBI IO Pe3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] M3MEpPEHUSs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl M JI€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00PaTOPHOro 000pyAOBaHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKoil MOJIeIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTM M  IOCTYJAThl
(GU3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
pelIeHus 3a/1a4, TPOBOJUTh PACYEThl HA OCHOBAHUM UMEIOLIUXCS JaHHBIX,
aHaJM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOMAbI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIHTATOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONIOPOIl HAa U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTHh TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHUM, & TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAYKA W TEXHOJIOTUM JJid JAJbHEUIIErO0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;



MPUMEHSTh pa3lInuHbIe CIOCOObl padOThl ¢ MHpopManmen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHdopMaIKU, MOJTYYEHHOM U3 pPAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaNMM3UpOBaTh  MOJIydaemMylo  uHdopmanmuio U OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHUKOB TPYIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pasznen 1.HAYUHBIA METO/I IIO3HAHMS ITPUPOIbI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' A A prpon https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2.MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHeMaTIiEa 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 | Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuoteka [JOK
23 Cramika Teéproro Tena . : https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps:/m.cdsoo.ru/f16b68d7
Hroro no pazneny 35
Pa3znen 3.MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
bubmuorexa [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 hitps/m.cdsoo.ru/f16b68d7
bu6mmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




IIEPEXOABI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4.9JIEKTPOAUHAMHUKA
4.1 DneKkTpuyecKoe noiie 24 1 ngj;ﬁf;;gﬁ}; 6b68dT
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 ngg;;f;;gg}; 6b68dT
4.3 Toku B pa3nuyHBIX cpenax 6 ngg;if;;gﬁ/lﬁl 6b68d7
Hroro no pazneny 54
Pa3ngﬂ 5. OPU3UYECKHNN TIPAKTUKYM
5.1 OU3NYECKUN TPAKTUKYM 16 16 ngﬁ;ﬁfgggﬁ}; 6b68d7
Hroro no paszneny 16
PeszepBHOE Bpems 5 brbmorexa HOK
https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 165 8 16




ITOYPOYHOE IINTAHUPOBAHME 10 KJIACC

Ne KosmyecTBo yacoB Jara
DJIeKTPOHHbIE HU(POBbIE
n/ Tema ypoka Bcer  KoHnTpoibH IIpakTH4eck H3Y'YCHH
o0pa3oBaTe/bHbIe pecypchl
n 0 bIe padoThI ue padoTbl A
®duznka —
1 (byH1aMeHTallbHas HayKa 1 03.09 bubmuoteka LIOK https://m.edsoo.ru/1beef346
0 IpUpoze
Hayunsb1ii MeToq 04.09
MO3HAHUS ¥ METOJIBI
2 g 1 bu6nuoteka LIOK https://m.edsoo.ru/3a7fde29
UCCIIEI0BaHUS

(bu3nUecKuX SIBICHUN

DKCIIEpUMEHT U Teopus B 05.09
polecce MO3HaHus
npuposl. Habmonenue u
9KCHEPUMEHT B (PU3UKE

bu6mmoteka IIOK https://m.edsoo.ru/34¢49931

CrniocoOsb1 u3mepeHus 05.09
(hbUBUYECKUX BEITUYUH

AGcomtoTHas U 06.09
OTHOCHUTEIbHAs
MIOTPEIHOCTH U3MEPEHUIN
(hbUBUYECKUX BETMYHUH

MopenupoBanue B 10.09
¢uzuke. Poib u mecto
¢u3uku B GOpMHUPOBAHUHU
COBPEMEHHOUN HAYYHOU
KapTHHBI MUDA, B

MIPAaKTHYECKOU

bu6mmoteka IIOK https://m.edsoo.ru/ca2def03

bu6nuoteka LIOK https://m.edsoo.ru/7f18fda3

but6mmoreka IIOK https://m.edsoo.ru/eabbded 1




NESITENLHOCTH JTIOAEH

Mexanunueckoe
nemwxkenne. Cucrema
oTcuera.
OTHOCUTENBHOCTD
MEXaHUYECKOI O
nerkeHus. [Ipsmas u
oOparHas 3aa4n
MEXaHUKHI
Panuyc-Bexrop
MarepuanibHOM TOUKH,
€ro MPOEKUNU Ha OCH
KoopauHar. Tpaekropus. 1
[Iepemenienue.
Ckopoctb. X mpoekunu
Ha OCH KOOpJUHAT

11.09

12.09

bubnuoreka [{OK https://m.edsoo.ru/e9a52f02

bubmnoreka I{OK https://m.edsoo.ru/30a108a5

PaBrOMepHOE
MIPSIMOJIMHEMHOE
newkenue. ['paduaeckoe
OINMCaHNE PABHOMEPHOIO
MPSAMOJIMHENHOTO
JBUKECHUS

12.09

bu6mmoTteka I1OK https://m.edsoo.ru/89ba7190

10

CnoxxeHue nepeMeneHn
U ckopocreil. Pemenue 1
3a1a4

13.09

but6mmoreka [{OK https://m.edsoo.ru/761d18aa

11

HepasHomepHOE
NBMKeHHEe. MTHOBEHHAs
CKOPOCTb. Y CKOpEHHE.
[Ipsmonuneiinoe

17.09

but6mmoreka [IOK https://m.edsoo.ru/a99549a7




12

13

14

JBYDKEHUE C TIOCTOSIHHBIM
YCKOpEHHEM

I'paduueckoe onucanue
NPSAMOJIMHEHHOTO
JBUKEHUSI C TOCTOSTHHBIM
YCKOpEHUEM

CB000OIHOE MaieHHE.
YckopeHue cBOOOTHOTO
nageHus. 3aBUCUMOCTD
KOOPJHMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U
UX rpaduKu

JIBH>KEHHE Teaa,
OpOILIEHHOTO MO/ YTIIOM
K TOPU3OHTY

18.09

19.09

19.09

bu6nmoteka LIOK https://m.edsoo.ru/b7560bbf

bu6nuoteka LIOK https://m.edsoo.ru/f738109¢

bu6nuoteka LIOK https://m.edsoo.ru/7 1cbb4f5

15

16

Kpusonnnueiinoe
JIBUKeHUE. [[BUKeHue 1o
OKPY>KHOCTH. YTJIOBas U
JINHENHAsA CKOPOCTb.
[Iepuon u yacrora.
LlenTpocTpemurensHoe U
MOJTHOE YCKOPEHUE

KonTponbHas pabota mo
Tteme "Kunematuka"

20.09

24.09

bu6nmoteka LIOK https://m.edsoo.ru/33196fbe

bubmuoreka IIOK https://m.edsoo.ru/1242f32e

17

[IepBe1it 3ak0H HproTOHA.
HNueprmanbHble CHCTEMBI
orcué€ra. [IpuHunn
OTHOCUTEJIBHOCTH
lanunes.

25.09

bubnuoreka ITOK https://m.edsoo.ru/5a9e4a64




18

19

Heunepuuanbubie
CHUCTEMBI OTCUETa

Cua.
PaBHopelicTByIOIIAS
cuna. Bropoii 3akon
Hrrorona. Macca

B3aumoneiictBue Teil.
Tperuii 3akon HeroTroHa

26.09

26.09

bu6nmoteka LIOK https://m.edsoo.ru/141d3837

bu6nunoteka LIOK https://m.edsoo.ru/57dba505

20

[IpuHnun cyneprno3unumn
cui. Pemenne 3ana4d Ha
IIPUMEHEHHNE 3aKOHOB
Herorona

27.09

bubnuoreka IOK https://m.edsoo.ru/bdf997fb

21

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBAJIEHTHOCTh
rPaBUTAILMOHHOMN U
MHEPTHOU MaccChl

01.10

bu6mmoteka I1OK https://m.edsoo.ru/9aba2b0a

22

23

24

25

Cuna TspKecTd 1
yCKOpeHue cBOOOIHOTO
naIeHUs

JIBr>xeHre HeOeCHBIX Tel
U UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb.
3akonsl Kemnepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

Cuna tpenus. [lpupona u

02.10

03.10

03.10

04.10

bu6mmoteka IIOK https://m.edsoo.ru/22757f26

but6mmoreka [{OK https://m.edsoo.ru/1 1abfa0a

bubmuoreka IIOK https://m.edsoo.ru/O0ae2cd84

but6mmoreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2cb2




26

27

28

BUJIbI CUJI TPEHHUS.
JIBU>XeHue B )KUJKOCTH U
rasze ¢ y4€TOM CHJIbI
CONIPOTUBJICHHS CPEBI

JaBieHue.
I'mapocratuyeckoe
napienne. Cuna
Apxumena

AOCOJIFOTHO TBEPIOE
teno. [loctynarensHoe u
BpaIllaTeJIbHOE IBUKECHHUE
TBEPJIOTO Teja

MOMEHT CHUJIbI
OTHOCHUTEJIBHO OCH
BpauieHus. [1nedo cunbl

08.10

09.10

10.10

9676

bu6nmoteka IIOK https://m.edsoo.ru/a28aa7ad

bubmuoreka [IOK bubnunorexa [[OK
https://m.edsoo.ru/2b95d57¢

bu6nmoteka LIOK https://m.edsoo.ru/653d3459

29

30

31

32

CrnoxxeHue cui,
HpI/IJ'IO)KeHHI)IX K
TBepAoMy Temy. LleHTp
TSDKECTH TeJia. Y CIIOBUS
paBHOBECHSI TBEPAOTO
Tena. Bunsl paBHOBeCHS

Pemrenue 3agau

KonrtponbHas pabora no
teme "JlnHaMuUKa.
Crartuka TBEpnoro tena"

NmMnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTepUalbHbIX TOYEK.

10.10

11.10

15.10

16.10

bu6nuoteka IIOK https://m.edsoo.ru/9aa79a7d

but6mmoreka [{OK https://m.edsoo.ru/dc1caacO

bubmuoreka ITOK https://m.edsoo.ru/9f5a574c¢

bubmuoreka [{OK https://m.edsoo.ru/4bb8294b




33

34

LlenTp Macc cucTeMbl
MaTCpHaJIbHBIX TOUYCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

Nmnynbe cuibl u
U3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEHUS
nMItynbca. PeaktuBHoe
JBUKECHUE

MowMmeHT umiyisca
MaTEpHUaIbHOU TOYKH.
[IpencraBnenue o
COXPAaHCHUN MOMCHTA
HMIIYyJIbCA B
HECHTPAJIBbHBIX IMOJIAX

17.10

17.10

Bbu6nuoteka LIOK https://m.edsoo.ru/13f0a221

bubmnorexa I1OK https://m.edsoo.ru/d6532eb9

35

Pemenue 3agau

18.10

bu6nuoteka LIOK https://m.edsoo.ru/f7706d63

36

PaboTa criibl Ha MaJIoM U
Ha KOHCYHOM
MepeMEeIICHUH.
I'padpuueckoe
npecTaBieHne paboThl
CUJIbI. MOIIHOCTH CHJIBI

22.10

bu6mmoteka I1OK https://m.edsoo.ru/913974¢7

37

Kunernueckas sneprusi.
Teopema 06 u3mMeHeHUn
KUHETHYECKON SHEpTUu
MarepuaibHON TOYKU

23.10

but6mmoreka [IOK https://m.edsoo.ru/9a5e2¢74

38

ITorennuanabHBIE U
HENOTEeHIINaTbHBIE CHIIEL.

24.10

but6mmoreka IIOK https://m.edsoo.ru/554bafcc




39

40

41

42

43

IloreHunanpHas SHEPTHUs.
Bropas kocMuueckas
CKOPOCTh

KonTponbnas pabota no
TeMe "3aKOoHBI
COXpaHEHHUs B ME€XaHUKe"

Tperbs kocMuyecKas
ckopocTh. CBsi3b pabOTHI
HENOTEHLNAIbHBIX CHJI C
U3MEHEHUEM
MEXaHUYECKOHN dHEPTUn
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTUU

Ynopyrue u Heynpyrue
CTOJIKHOBEHHUSI.

VYpasHenue bepHymum
JUIA UAcanbHOU
JKUIKOCTH

PazButue npencrasnenui
O IPUPOJIE TEILIOTHI.
OCHOBHBIE TOJIOKEHUS

MKT. Iuddyzus.
BbpoyHoBCKOE nBMXKEHUE

Crpoenue ra3o00pa3HbIX,
KHUJKUX U TBEPJBIX TEIL.
XapakTtep JBUKEHUS U
B3aNMOJIEHUCTBHS YaCTHI]
BELIECTBA

24.10

25.10

06.11

07.11

07.11

bu6numoteka IIOK https://m.edsoo.ru/474e7c4a

bu6nunoteka LIOK https://m.edsoo.ru/f57b4e01

bu6nuoteka LIOK https://m.edsoo.ru/f30f43b6

but6mmoreka IIOK https://m.edsoo.ru/b0a4445f

but6mmoreka [{OK https://m.edsoo.ru/c44d02e2




44

45

46

47

48

Macca u pazmepsbl
MOJIEKYJI (ATOMOB).
KonunuecTBo BemecTsa.
[TocTostnuast ABoraapo
Temneparypa. TermnoBoe
paBHoBecue. [lIkana
Henscus

Pemenue 3agau

Wneanpueiii ras. ['a3oBeie
3aKOHBI

YpaBHenue Menpaeneena-
Knaneiipona. Pemenue
3aa4y

08.11

12.11

13.11

14.11

14.11

bu6nuoteka LIOK https://m.edsoo.ru/c5b72ab7

bu6nmoteka LIOK https://m.edsoo.ru/0070d493

bubmnoreka I{OK https://m.edsoo.ru/1531aba5

bu6nmoteka LIOK https://m.edsoo.ru/1deb2367

bu6numoteka LIOK https://m.edsoo.ru/8d12¢328

49

AOconoTHas
TeMreparypa. 3aKkoH
JanpToHa

15.11

bu6mmoteka IIOK https://m.edsoo.ru/14e02d 1f

50

51

52

H3onporieccer B
UJiealbHOM rase ¢
IIOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA

I'padpuueckoe
MpeCTaBICHUE
M30TIPOIIECCOB:
n30TepMa, U30X0pa,
n3obapa

OcHOBHOE ypaBHEHUE
MKT

19.11

20.11

21.11

bu6mmoTteka I1OK https://m.edsoo.ru/68878d51

but6mmoreka [{OK https://m.edsoo.ru/1344327b

bubmuoreka [{OK https://m.edsoo.ru/c8094721




53

Pemrenue 3amau

21.11

bu6nmoteka LIOK https://m.edsoo.ru/10265a05

54

55

CBs3b a0CONIOTHOM
TEeMIIepaTypbl
TEPMOJIUHAMUYECKOMN
CUCTEMBI CO CPEIHEN
KUHETUYECKOHN SHEpruen
MOCTYIATEIbHOIO
TEIJIOBOTO ABUXKEHUS €€
YacTHIL

O06006111eHE U

CUCTEMATHU3ALN 3HAHUN
o teme "OcHoBel MKT"

22.11

26.11

https://m.edsoo.ru/c38af875

bu6nunoteka LIOK https://m.edsoo.ru/09d12fd8

56

KonTponbHas padora no
teMe "OcHoBel MKT"

27.11

bubnuoreka IOK https://m.edsoo.ru/13adad59

57

58

TepmoauHamMuueckas
cucrema. 3ajlaHue
BHEIIHUX YCIIOBUMN IS
T/ cuctemsl. BHeniHue u
BHYTPEHHUE NTapAMETPHI.
ITapamerpsl T/I cuctemel
KaK CpeIHUE 3HAYCHUS
BEJINYUH, ONKUCHIBAIOIINX
e€ Ha
MHKPOCKOITHYECKOM
YPOBHE

Hynesoe Hauamno
TEPMOJAVHAMUKH.
CamMonpoun3sBoibHast

28.11

28.11

bu6nuoteka LIOK https://m.edsoo.ru/5f8d38a3

bubmuoreka [{OK https://m.edsoo.ru/8ec512f0




59

60

61

62

63

64

penakcanus T/l cuctembl
K TEIUIOBOMY
PaBHOBECHIO

Monens uaeanbHOro raza
B TEPMOIMHAMUKE.
VYcaoBust IpUMEHUMOCTH
9TOM MOJCIN

YpaBHenue MeHeneena-
Knanetipona u
BBIpAYKEHUE JJIS
BHYTPEHHEHN 3HEpruu

Beipaxxenue s
BHYTPEHHEHN 3HEPIUH
OJIHOATOMHOTO
UJIeabHOrO rasa.
KBazucratnueckue u
HECTaTHYECKUE IIPOLECCHI

DnemeHTapHas paboTa B
TepMOJAMHAMUKE.
Brruncnenue paboTsl 1o
rpaduky mporecca Ha
pV-nuarpamme
Tennonepenaya kak
Croco06 U3MEHEHUS
BHYTpeHHEN dHepruu T/
CUCTEeMEI 6e3
COBepIIeHUs paboThI

Konsexmus,
TETJIONPOBOIHOCTb,

29.11

03.12

04.12

05.12

05.12

06.12

bubmuoreka [{OK https://m.edsoo.ru/29355001

bu6nunoteka LIOK https://m.edsoo.ru/bal 178d0

bu6nunoteka LIOK https://m.edsoo.ru/ac5cacl5

bu6nunoteka LIOK https://m.edsoo.ru/741d5738

bubmuoreka [{OK https://m.edsoo.ru/3d734561

bubmuoreka [{OK https://m.edsoo.ru/157b54cd




65

66

HU3Ty4YCHUC

KonmuecTBO TEMIOTHI.
TennoéMKOCTh Tea.

VY enbHas u MoJsipHas
TEIUIOEMKOCTH BEIIECTBA.
VenapHas TEIIoTa
CropaHusi TOIUIMBA
Pacuér xonudecTBa
TEIUIOTHI IIPU
Terionepenaye

10.12

11.12

bu6numoteka LIOK https://m.edsoo.ru/7ba67355

bu6nunoteka LIOK https://m.edsoo.ru/1db5ad4e

67

INousarue 06 aguadbaTHOM
npouecce. [lepBblil 3aK0H
TEPMOAMHAMUKH

12.12

bubmnoreka IHOK https://m.edsoo.ru/d8098824

68

KonnuecTBo TemIOTH 1
paboTa Kak Mepbl
W3MEHEHUs BHYTPEHHEN
sHepruu T/I cuctemsl

12.12

bu6mmoteka IIOK https://m.edsoo.ru/b047alcd

69

Bropoii 3akoH
TEPMOIMHAMUKH JIJIST
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOIIECCOB.
HeobpatumocTs
TPUPOIHBIX POLIECCOB

13.12

bubmmoteka IIOK https://m.edsoo.ru/c6f4f464

70

[TpunIUIIBI AEHCTBUS
TernoBbix MamuH. KITJ]

17.12

bu6mmoteka I1OK https://m.edsoo.ru/2e945513

71

MakcuMalbHOE 3HAUCHUE
KII. Huxn Kapuo

18.12

bu6mmoteka I1OK https://m.edsoo.ru/fe3857b9




72

Pemrenue 3amau

19.12

bu6nmoteka LIOK https://m.edsoo.ru/b3efal8b

73

OKOJIOTUYECKHE aCIICKThI
HCIIOJIb30BaHMS
TEIIOBBIX JBUTATEIICH.
TernnoBoe 3arps3HeHne

OKpY>Karolen cpe/ibl

19.12

bu6nuoteka LIOK https://m.edsoo.ru/9867aaa7

74

Pemenue 3agau

20.12

bu6nunoteka LIOK https://m.edsoo.ru/c8c70432

75

KonTponbHas padora no
teMe "TepmoarHamMuKa.
TennoBble MalIMHbL"

24.12

bubmuoreka I{OK https://m.edsoo.ru/1b6e26¢5

76

O06o061ieHue U
CHCTEMAaTH3aINsI 3HaHUH
10 TEME
"TepMoarHAMHUKA.
TennoBrie MaIUHL!"

25.12

bubmnoreka IOK https://m.edsoo.ru/28d62b3f

77

[TapooGpa3zoBanue u
KOHJICHCAIIUSL.
Hcnapenue u kunenue.
VennHas TerioTa
napooOpazoBaHUs

26.12

bu6mmoteka IIOK https://m.edsoo.ru/6f8e6777

78

Hacprmennsie u
HEHACBIIICHHBIE TaphI.
KauecTBennas
3aBUCHMOCTD IIJIOTHOCTH
M JaBJICHUSA
HACBIIIEHHOTO Mapa OT
TEeMIIepaTypbl, UX
HE3aBHUCHUMOCTh OT

26.12

bubmuoreka IIOK https://m.edsoo.ru/f5¢17d02




79

80

00bEMa HACKIIIEHHOTO
napa. 3aBUCUMOCTb
TeMIepaTypsbl KUIICHUS
OT AAaBJICHUSA B X KUAKOCTHU

BnaxxHocTh BO3ayXa.
AOconroTHasg u
OTHOCHUTEIbHAS
BJIQXKHOCThH

Pemenue 3agau

27.12

09.01

bu6nmoteka IIOK https://m.edsoo.ru/30ebbb79

bu6nmoteka LIOK https://m.edsoo.ru/18e95ff3

81

TBépnoe Teno.
Kpucramnmyeckue u
amMopQHbIe Tena.
AHUM30TpONHS CBONCTB
KPHUCTAJIJIOB

09.01

bubmuoreka I{OK https://m.edsoo.ru/20a88a03

82

IInaBnenue n
KpUCTAJUTH3AIUA.
VaennHas TeIioTa
riaBnenus. Cyomumarus

10.01

bu6mmoteka IIOK https://m.edsoo.ru/6ee91e9f

83

Hedbopmariu TBEpIOTO
Tena. Pactskenue u
cxarue. Casur. Monyinb
FOwnra. Ilpeaen ynpyrux
nedopmanuit

14.01

bubmmoteka IIOK https://m.edsoo.ru/dalaabl0

84

TenoBoe pacmmpenne
YKUJIKOCTEN U TBEPIBIX
Tel. AHTapMOHHU3M
TEIUIOBBIX KOJeOaHHi
4aCcTHL BELIECTBA

15.01

but6mmoreka [{OK https://m.edsoo.ru/7ba5edf2




85

86

[IpeobpazoBanue
SHEepruu B (a3zoBbIX
nepexoaax

YpaBHEHHE TEILIOBOTO
Oaylanca

16.01

16.01

bu6nuoteka LIOK https://m.eds00.ru/97a0672f

bu6nmoteka LIOK https://m.edsoo.ru/ab1521fb

87

88

Pemenue 3agau

IToBepxHOCTHOE
HaTsDKEHUE.
Kanumnsapueie sBienus.
JlaBieHue 1o
HCKPHBIICHHOU
IMOBEPXHOCTHIO
KUJIKoCTH. Popmyna
Jlamnaca

17.01

21.01

Bbu6nuoteka LIOK https://m.edsoo.ru/8ab7f40d

bu6nuoteka LIOK https://m.edsoo.ru/b42f1f97

89

O06o0uenue n
CHCTEMAaTH3aINsI 3HaHUH
1o TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
dazoBble Iepexobl"

22.01

bu6mmoteka IIOK https://m.edsoo.ru/0b52575¢

90

91

KonrtpomnbHas pabora no
TeMe "ArperaTHbie
COCTOSIHUS BEILECTBA.
da3oBbIe IEPEXOABI"

DnexTpu3anus Tea u eé
IIPOSIBJICHUS.
DIEKTPUYECKHM 3apsia.
JIBa BuJa DIEKTPUUECKUX
3apsanoB. [IpoBoHHKY,

23.01

23.01

but6mmoreka [{OK https://m.edsoo.ru/7dc2a739

but6mmoreka [{OK https://m.edsoo.ru/1aff445f




92

93

TUDJIEKTPUKU U
MOJTYIIPOBOTHUKHU

DJIeMEeHTapHbIN
AIEKTPUYECKUH 3apsil.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa

BzaumopeiictBue
3apsoB. ToueyHbie
3apsanbl. 3akoH Kynona

24.01

28.01

bubnuoreka I{OK https://m.edsoo.ru/f49afd24

bu6nunoteka LIOK https://m.edsoo.ru/445b7746

94

Pemenue 3agau

29.01

bubnnoreka IIOK
https://m.edsoo.ru/6b87ecSahttps://m.edsoo.ru/08fc
19bc

95

96

DNeKTpruYecKoe moJie.
Ero neiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

HanpsoxkéaaocTs
JIEKTPUYECKOTO TOJIA.
[IpoGHeIii 3apsz. Jluauu
HANPSKEHHOCTH
JIEKTPUYECKOTO TOJIA.
OnnopoaHoe
AIEKTPUYECKOE TOJIE

30.01

30.01

bubmnoreka IOK https://m.edsoo.ru/05c6bfal

bubmmoteka IIOK https://m.edsoo.ru/3dac6957

97

IloTeHnuansrHOCTD
BJIEKTPOCTATHYECKOTO
mounst. PasHocTh
MOTEHITNAIOB U
HaIpsHKEHUE

31.01

bu6mmoteka IIOK https://m.edsoo.ru/80021447

98

[ToreHmanpHas 3Heprust
3apsja B

04.02

bu6mmoteka I1OK https://m.edsoo.ru/af5fa389




99

100

101

102

103

104

AIEKTPOCTATHYECKOM
noxe. IloTenmman
3IEKTPOCTATUUECKOTO
oJIst

CBs13b HANPSHKEHHOCTH
IOJISI ¥ Pa3HOCTH
IIOTCHIIMAIOB JIJIs
3IEKTPOCTATUUECKOTO
IIOJIS

[TpunHnMn cynepno3uun
AICKTPUUCCKUX TOJICH

Pemenue 3agau

ITone Toueunoro 3apsaa.
ITone paBHOMEpHO
3apsHKEHHON cdepsl
[Tone paBHOMEpHO
3apsHDKEHHOT0 10 00BEMY
mapa. [lone paBHOMepHO
3apsKEHHOU
0ECKOHEUHOM! MIOCKOCTH

[IpoBoHMKY B
AIEKTPOCTATUUECKOM
mnoue. YcioBue
paBHOBECHSI 3apsiI0B

05.02

06.02

06.02

07.02

11.02

12.02

bu6nuoteka LIOK https://m.edsoo.ru/df7a6838

bu6nuoteka LIOK https://m.edsoo.ru/Ocfe4abe

bubmnoreka IOK https://m.edsoo.ru/5a582263

bu6nunoteka LIOK https://m.edsoo.ru/b297b5¢3

bu6nuoteka LIOK https://m.edsoo.ru/f7a665ee

bubmuoreka [{OK https://m.edsoo.ru/32405eab

105

JIMDINEeKTpUKY 1
MOJIYTIPOBOJTHUKH B
ANEKTPOCTATUUECKOM
oJie

13.02

bubmuoreka ITOK https://m.edsoo.ru/060ebab5




106

Konpaencarop.
DNEeKTPOEMKOCTh
KOHJIEHCATOPA.
DNEeKTPOEMKOCTh
IIJIOCKOTO KOHJIEHCATOpa

13.02

Bbu6nunoteka LIOK https://m.edsoo.ru/845b4£73

107

108

109

[TapannensHoe
COEJIUHEHHE
KOHJICHCATOPOB

ITocnenoBarenbHOE
COCANHCHUC
KOHICHCATOPOB

DOHeprus 3apsKEHHOIO
KOHJIeHCcaTopa

14.02

18.02

19.02

bu6nunoteka LIOK https://m.edsoo.ru/d11e8ce7

bu6nunoteka LIOK https://m.edsoo.ru/1€992920

bu6nuoteka LIOK https://m.edsoo.ru/73a34f18

110

111

112

113

114

Pemenue 3agau

JIBr>KeHUE 3apsyKEHHOU
YaCTHUIbI B OJHOPOJHOM
JNEKTPUYECKOM II0JIE

Pemenue 3amau

O60061meHue u
CUCTEMaTHU3allus 3HAaHUU
1o TeMe "DIIEKTPUIECKOe
nozue"

KonTponbHas pabota mo
TeMme "DIeKTpuuecKoe
nose"

20.02

20.02

21.02

25.02

26.02

bubnnoreka IIOK
https://m.edsoo.ru/5fb2acbShttps://m.edsoo.ru/2743
4040

bu6mmoteka I1OK https://m.edsoo.ru/8341d6ac

but6mmoreka [IOK https://m.edsoo.ru/5752603f

bubmuoreka [{OK https://m.edsoo.ru/cefe90e9




115

Cua Toka. IlocTossHHBIN
TOK. Y CIIOBHUS
CYILIECTBOBAHUS
MMOCTOSSHHOTO
AIEKTPUUYECKOTO TOKA

27.02

bu6nunoteka LIOK https://m.edsoo.ru/233311b5

116

117

HUctounukn TOKA.
Hanpsokenne u 31C
3akoH OMa 1 yyacTka

HeHH.BHeKTqueCKoe
COIIPOTUBJICHUC

27.02

28.02

bu6nmoteka LIOK https://m.edsoo.ru/0839al15

bu6numoteka LIOK https://m.edsoo.ru/f14f251e

118

119

3aBUCHUMOCTh
COHpOTHBHeHHﬂ
OJIHOPOIHOTO
IIPOBOJIHHUKA OT €ro
JUIMHBI U TIJI0IIAIN
MOTIEPEYHOT0 CEUCHUS

VYaenpHoE
CONIPOTHUBJICHUE
BemiecTBa. Pemenue
3ajau

04.03

05.03

bu6nuoteka LIOK https://m.edsoo.ru/95fcdf51

bu6nunoteka LIOK https://m.edsoo.ru/437f8300

120

IlocnenmoBarensHOE,
napajielbHOe,
CMCIIaHHOE COSIUHCHHEC
MIPOBOJIHUKOB

06.03

bubmuoreka IIOK https://m.edsoo.ru/236f7¢07

121

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LIETEH.
ITpaBuna Kupxroda

06.03

bu6mmoteka IIOK https://m.edsoo.ru/1794cf37

122

Pemenue 3agau

07.03

bubmuoreka [{OK https://m.edsoo.ru/3881b469




PaGora snexktpuyeckoro 11.03

123 ToKa. 3akoH J[>oymns — bubmumoteka LIOK https://m.edsoo.ru/a3605¢5¢
Jlenna

124 Pemrenue 3amau 12.03 bu6nmoteka LIOK https://m.eds00.ru/6761bfOf
MoIHOCTh 13.03
ANEKTPUYECKOTO TOKA.

125 TemnoBas MOIITHOCTb, bubmnorexa I1OK https:/m.eds00.ru/99750a6f
BBIICIISIEMasT Ha
pesucrope

126 Pemntenue 3agau 13.03 bu6nuoteka LIOK https://m.edsoo.ru/eb72fc24
O/1C u BHYTpEeHHEE 14.03

127 = compoTuBIEHUE bubnnorexa LHOK https://m.edsoo.ru/72d453af
HMCTOYHHKA TOKA
3akon OMa 15t TOTHOM 18.03

128  (3aMKHYyTOM) bubnnoreka LHOK https://m.edsoo.ru/221£40fb
BJIEKTPUYECKON e

129 Pemenue 3agau 19.03 bubmuoreka [{OK https://m.edsoo.ru/3580b679
M 20.03

130 OTUTOCTE HETOTHIKA bu6nuoteka IIOK https://m.edsoo.ru/a0ae51d8
TOKa

131 Kopotkoe 3ambikanne 20.03 bu6mmoreka [{OK https://m.edsoo.ru/5465632
K 21.03

132 OHACHCATOp B e bu6nuoteka LIOK https://m.edsoo.ru/35368f3e
ITOCTOSTHHOTO TOKa

133 Pemenue 3agau 02.04 but6mmoreka [{OK https://m.edsoo.ru/4410cef0
P 03.04

134 CHICHHE Sa/a O TeMe bu6nuoteka LIOK https://m.edsoo.ru/a7340a29

"TloCTOSITHHBIH




135

AJIEKTPUYECKUM TOK"
Pemenue 3agau no reme
"I[TocTosHHBII
AJIEKTPUYECKUM TOK"

03.04

bu6nmoteka LIOK https://m.edsoo.ru/744261b8

136

Pemrenue 3agad mo reme
"TloCTOSIHHBIH
AIEKTPUUYECKUN TOK"

04.04

bu6nuoteka LIOK https://m.edsoo.ru/eb5d4687

137

138

139

140

141

142

O06o0061IeHuE U
CHCTEMAaTH3aINsI 3HaHUH
o TeMme "TlocTossHHBII
AIEKTPUUYECKUN TOK"

KonTponbHas pabota mo
teme "[locTossHHBIN
AIEKTPUUYECKUN TOK"

DnekTpuyeckas
MIPOBOJMMOCTH
Pa3IMYHBIX BEIIECTB.
DNEeKTPUUIECKHI TOK B
MeTaJuIax.
CBepXIpOBOIMMOCTH

DNEeKTPUUYECKHI TOK B
pacTBOpax M pacriaBax
3JIEKTPOJIUTOB. 3aKOHBI
®dapanes nis
3JIEKTPOIU3a
DNEeKTPUUYECKHUI TOK B
rasax. [Ima3ma

DNEeKTPUUIECKHI TOK B

08.04

09.04

10.04

10.04

11.04

15.04

bubmnoreka I1OK https://m.edsoo.ru/bfd7a050

bubmuoreka IOK https://m.edsoo.ru/1885ddf1

bu6nmoteka LIOK https://m.edsoo.ru/da794295

but6mmoreka [{OK https://m.edsoo.ru/4b423491

bubmuoreka IIOK https://m.edsoo.ru/92d92f76

but6mmoreka [{OK https://m.edsoo.ru/2E+160




143

Bakyyme. BakyymHblie
npuOOpHI
DJIEKTPUUYECKUIN TOK B
MOJIYTIPOBOTHUKAX

16.04

bu6nmoteka LIOK https://m.edsoo.ru/ab61c660

144

145

[TonynpoBoAHUKOBBIE
npudopsI

dusnueckuil NpaKTUKyM
o reme "M3mepenne
CHJIBI TOKA U HANPSHKEHUS
B IIETIH TOCTOSTHHOTO
TOKA MPH TOMOIIH
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTEIbHBIX
puOOpoB" Uin
"3HaKOMCTBO C
udpoBoii 1aboparopueit
o gusuke. [Ipumepsl
n3MepeHus: PU3NIECKUX
BEJIMYMH TP TOMOIIIN
KOMITHIOTEPHBIX
JaT4YNKOB"

17.04

17.04

bu6nuoteka LIOK https://m.eds00.ru/83622200

bu6nunoteka LIOK https://m.edsoo.ru/5643ea56

146

Pu3NYECKUl IPAKTUKYM
o teme "N3yuenue
HEPaBHOMEPHOT'O
JBUKEHUS C LENbI0
OTIpeeICHUS
MIHOBEHHOH CKOpOCTH"

18.04

but6mmoreka IIOK https://m.edsoo.ru/f6292f5f

147

PuU3NYECKU NIPAKTUKYM
no teme "N3mepenne

22.04

but6mmoreka [IOK https://m.edsoo.ru/6960b6ef




148

149

150

YCKOpPEHHUS TIpU
PSMOJIMHETHOM
PaBHOYCKOPEHHOM
JIBIKECHUU 110 HAKJIOHHOU
IUIOCKOCTH" TN
"UccneqoBanue
3aBUCUMOCTH ITyTH OT
BPEMEHHU TIpHU
PaBHOYCKOPEHHOM
IBIKeHUN"

Ou3nyeckuil MpakTUKyM
o teme "N3Mepenue
YCKOpEHUSI CBOOOIHOTO
najgeHus" win "M3yuenue
JIBIDKEHUS Tea,
OpOIIEHHOTO
TOPU30HTAJILHO"

Pu3nuecKuil IPaKTUKYM
o reMe "M3yuenune
JBUKEHUS Teja 110
OKPYKHOCTH C
MOCTOSIHHOM MO MOJTYJTIO
CKOpOCTBIO" WIIH
"UccnenoBanue
3aBUCHMOCTH Ieproia
oOpaleHnss KOHUYECKOTro
MasiTHUKA OT €ro
napamerpos”

OuU3NYECKU MPAKTUKYM

23.04

24.04

24.04

bu6nmoteka LIOK https://m.edsoo.ru/d1ea2402

but6mmoreka [IOK https://m.edsoo.ru/bcf53514

but6mmoreka I{OK https://m.edsoo.ru/0b34db84




151

152

no teme "N3mepenue
PaBHOJEHCTBYIOLIEH
CHUJIBI TIPH IBUKCHUH
OpycKa 1Mo HaKJIOHHOM
IIJIOCKOCTH" UITH
"[IpoBepka rurnoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM TJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT
ero maccor"

Ou3nyeckuil MpakTUKyM
o teme "UcciaenoBanue
3aBHCHMOCTH CHII
YHOpyrocry,
BO3HHUKAIOIINX B
MPYXXUHE U PE3NHOBOM
oOpasiie, OT uX
nedopmaruu' uim
"N3yueHne NBUKEHUS
CHUCTEMBI TEII, CBI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JIErkuit 61ok"

Pu3NYECKUl IPAKTUKYM
o teme "N3mepenue
kodduImeHTa TpeHus
10 BEJINYMHE YTIIOBOTO
KodpunmeHTa
3aBucumocTt Frp(N)"

25.04

29.04

bu6mmoteka I1OK https://m.edsoo.ru/b55b81al

bubmuoreka [{OK https://m.edsoo.ru/b83b1607




ninu "Ucciaenosanue
JBUKCHHS OpyCcKa 1o
HAKJIOHHOM TJIOCKOCTH €
MepEMEHHBIM
Kod(durmeHToM TpeHus"
unu "N3yuenne
JBUKEHUSI TPy3a Ha Baly
¢ TpeHuem"

153

PuU3NYECKUN IPAKTUKYM
o reMe "HccnenoBanue
YCIIOBUM paBHOBECHS
TBEPJIOTO TENA,
HMMEIOIIET0 OCh
BpallleHUs" WIn
"KoncTpynpoBanue
KPOHUITEHHOB U pacy€T
CUJI yIPYrocTH" WUiu
"N3yuyenue
YCTOMYUBOCTH TBEPAOTO
TeJa, UMEIOIIEro
ionaab onopsr”

30.04

bubmmoteka IIOK https://m.edsoo.ru/4a04f4f7

154

Pu3NYeCcKUil IPAKTUKYM
o teme "U3mepenue
UMITyJIbCa TeJla o
TOPMO3HOMY IIyTH" WK
"U3mepeHue cuibl TATH,
CKOPOCTH MOJEIN
3JIEKTPOMOOHIIS U
MOIIHOCTH CHJIBI TSITH"

06.05

bubmuoreka ITOK https://m.edsoo.ru/856fb28e




155

156

unu "CpaBHeHHE
W3MEHEHUS UMITYJIbCa
Tea C UMIYJIbCOM CHJIbI"
umu "UccnenoBanue
COXpaHEHHUs UMITYJIbCca
IIPHU YIPYToM
B3aUMOJEUCTBUN" WU
"U3mepenue
KHHETUYECKOU SHEPTUU

TEJIa 110 TOPMO3HOMY
"

yTH
dusnueckuil NpaKTUKyM
o teme "U3yuenue
U30TEPMHUUECKOTO
mnporecca
(pekoMeH0BaHO
UCIOJIb30BaHUE
uuppoBoi
naboparopun)" uau
"N3y4yeHne n30X0pHOTro
npouecca uim
"N3yuenune n306apHoro
npouecca uim
"[IpoBepka ypaBHEHUS
COCTOSIHHS"

Pu3nYeCcKUil IPAKTUKYM
no teme "N3mepenue
YAEIbHON
TETUTOEMKOCTH" WIIH

07.05

13.05

bu6mmoteka IIOK https://m.edsoo.ru/e0fe7e07

bu6nunoteka LIOK https://m.edsoo.ru/2f2faa61




157

"UccaeqoBanue
poliiecca OCThIBaHUS
BelecTBa" MM
"UccnenoBanue
aaunabatHoro mporecca'
unu "N3yuenne
B3aUMOCBSI3U DHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TEeMIIEPaTyphbl KUTICHUS
JKUIKocTen"

®u3znuecKuil PaKTUKYM
o teme "U3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KUJIKocTen"
unu "M3mepenue
YAETbHON TEITOThI
TIJIaBJICHUS JIbAa" UITH
"N3y4yeHue cBONCTB
HACBIIICHHBIX apoB"
nnu "M3mepenue
a0COMIOTHON BIQKHOCTH
BO3/1yXa U OLIEHKa MacChl
MapoB B MOMENIEHUHU".
N3mepenune
koa¢pdunrenTa
MMOBEPXHOCTHOTO
HaTSKEHUS

14.05

bu6numoteka LIOK https://m.edsoo.ru/6bla23b5
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Pu3nYecKuil IPaKTUKYM

15.05

bubmuoreka [{OK https://m.edsoo.ru/ec424377




o teme "HaOironenue
MIpEBpAIICHUS YHEPTUU
3apsKEHHOTO
KOHJIEHCATOpPa B SHEPTHUIO
U3JyyeHus ceetoauoaa”
unu "N3yuenne
MPOTEKaHUs TOKA B IICTIH,
cojieprKaiiei
KOHJEeHcaTop" Wiu
"Pacnipenenenue
Pa3HOCTHU MOTEHIIUAIOB
(HampsiKEeHUs ) IPU
IIOCJIEJOBATEIILHOM
COCIMHEHUH
KOHJIEHCATOpOB"

159

160

PuU3NYECKU NPAKTUKYM
o reMe "HccnenoBanue
CMEILIaHHOTO COEAMHEHUS
pe3ucTopoB" WU
"N3mepeHue yaenpHoro
CONPOTHUBIICHUS
MIPOBOJIHUKOB" WIIN
"UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKa
OT HANPSHKEHUS IS
JIaMITbl HAKAJIUBaHUS "
Pu3nYeCcKUil IPAKTUKYM
no teme "HaGmoienue
AIEKTpOoSn3a" Wi

15.05

16.05

bu6nuoteka LIOK https://m.edsoo.ru/2b179d98

bubmuoreka [{OK https://m.edsoo.ru/64b6e901
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162

"U3mepenue 3apsna
OJIHOBAJIEHTHOrO HoHa"
i "UccnemoBanne
3aBUCHMOCTU
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win
"CHsATHE BOJBT-
aMITIepHOM
XapaKTepPUCTUKHU Auoaa"

PesepBHbIil ypok.
O0600111eHE U
CHCTEMAaTH3allHs 3HAHUI
o Teme "Kunemarnka"

PesepBHBIii ypOK.
O60061eHue u
cHucTeMaTu3alys 3HaHUi
o teme "Jlunamuka"

20.05

21.05

bu6nmoteka LIOK https://m.edsoo.ru/ed017d93

bu6nuoteka LIOK https://m.edso0o.ru/3149956b

163

PesepBHBIii ypOK.
O06o0menue n
CHUCTEMAaTH3alysl 3HaHUU
o teMe "CraTtuka
TBEepaoro Tena"

22.05

bu6nuoteka LIOK https://m.edsoo.ru/0f9752ac

164

PesepBHBIit ypoOK.
O06001menue u
CHCTEMAaTH3allus 3HaHUH
1o TeMe "3aKOHBI
COXpaHEHHUs B MeXaHUKe"

22.05

bubmuoreka ITOK https://m.edsoo.ru/6¢0df9¢cc




Pe3epBHbIit ypok.
O0600111eHE U
cucTeMaTu3alus 3HaHu!

23.05

165 1 bu6nuoteka LIOK https://m.edsoo.ru/de148976
1o Teme "OCHOBBI
MOJICKYJIIPHOKMHETHYECK
oit Teopun"
OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

165

16




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
1. T'.4. Mskuues, b. b. Byxosies, H.H. Corckuit ®u3zuka 10 ki. duszuka
10 knacc. ba3oBblii u yriyOiaeHHBIH ypoBeHb. YueOHUK. Mockaa.
IIpoceemienue, 2023 T.

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. FO.A. CaypoB. ®usuka. [Toypounsie pazpadotku. 10 xiacc. [Tocobue
1S 00111e00pa3zoBaTeNbHBIX opranu3aiuii. Mocksa. [Ipocsemenue. 2022
r.

2. H.A. IlapdentbeBa. CoopHuk 3aaau o ¢pusuke. 10-11 knacc.
[Ipocsemenne. 2023 r.

3. E.C. Eprotkun, C.I'. Eprotkuna. ®uznka. CaMOCTOSTENBHBIE U
KOHTpoJibHbIE paboThl. 10 kiacc. [Ipoceemenue. 2023 r.

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1. «Knacc!nas dusukay: http://class-fizika.ru/

2. «Poccwuiickas snexrponnas mkojay (POI): https://resh.edu.ru/for-pupil
3. LECTA- ludposas mnatdopma Jisi COBpEMEHHOMN IIKOJIbI:
https://lecta.ru/ucheniku

4. OunaiiH-ypokHu 1o ¢pu3mnke oT Kopropauuu «Poccuiickuii yaeOHUK»:
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika type-
onlayn-uroki/

5.00pa3oBaTenbHbIN CalT 115 yunuTtelen « Buaeoypoku B MHTEpHET»:
https://videouroki.net/

6. Onnaitn-mkona « Mapoypok»: https://school.infourok.ru/

7. Onnaiin-pecypc «100urokov.rux»: https://100urokov.ru/o-kompanii

8. BuneoxoctunrRUTUBE, crpanuna «®uszuka: mogdopka BUI€0 OHJIAWHY:
https://rutube.ru/tags/video/6128/

9. «IloaroroBka k EI'D o ¢uzuke orllikonkoBoy:
https://2.shkolkovo.online/free/physics

10. [udporoit o6pazoBaTenbHBIN pecypc A mkoa «AKmacey:
https://www.yaklass.ru/
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