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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a3z30BOro ypoOBHS Ha YpOBHE CpeIHEro oOmero oOpa3zoBaHHUs
pazpaboTaHa Ha OCHOBE TMOJOXCHHH W TpPeOOBaHMN K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNIbHOM MporpaMmel, ipenctaBieHHbX B PI'OC COO, a takxke ¢ ya€ToM henepanbHO
paboueii mporpaMMbl BOCIIMTAHHS M KOHLIETIIIMH NpenoiaBanust yueOHoro npenmera «Du3nka» B
oOpa3oBaTeNnbHBIX ~ OpraHm3anmsx Poccuiickoit  @Denepanuu, peaqu3ylOUIdX  OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Copepxanuie TporpaMMbl O (HU3MKE HANpaBiIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydaromuxcs 10—-11 kmaccoB npu oOydennn ux (usznke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIBHOCTHOTO Mo1xoa. [IporpamMmma o pu3nke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k miaaHUpPyeMbIM JHMYHOCTHBIM, NMPEAMETHBIM M METallpeIMETHBIM
pe3ynpTaTaM OOydY€HHs, a TaKK€ YUUTHIBAET HEOOXOAMMOCTh peaM3alliid MEXIPEIMETHBIX
CBsA3€M (U3UMKM C €CTECTBEHHO-HAayyHbIMM YUeOHBIMM IpeaMeTaMu. B Hell ompepenstorcs
OCHOBHbBIE 1LI€JIM M3Yy4eHHUs (U3UKH Ha YpOBHE CpeIHEero oOiero oOpa3zoBaHUs, MJIaHUpPyEMblIe
pe3yJbTaThl OCBOCHUSI Kypca (PM3UKH: JINYHOCTHBIE, METANPEAMETHBIE, ITpeIMETHBIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no ¢usuke BKIOYALT:

e IIJJaHUpPYEMbIE pe3yNIbTaThl OCBOCHUS Kypca (pU3UKK Ha 6a30BOM ypOBHE, B TOM UHCIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYeHUS;

e cojepxaHue yueOHoro npeamera «Du3ukay 1o rogam o0ydeHHs.

dusnka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPUPOIBI, BEICTYIAs B KAUeCTBE y4eOHOTO
MpeaMeTa B IIKOJIEe, BHOCUT CYHIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUN 00 OKPY)KaloIlleM MHpeE.
[konbHBIA Kypc (UBUKH — CHCTEMOOOPA3yIOIIM IS E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MIPEeIMETOB, IOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLECCOB U SIBICHUH, U3y4aeMbIX
xuMueH, ouosoruel, gusnueckoi reorpadueir m actpoHoMuei. lcnonb3oBaHne W aKTUBHOE
npuMeHeHne GU3NYECKNX 3HAaHUH ONpeesIeT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOT Ut
B cdepe SHEpPreTUKH, TPAHCHOPTA, OCBOCHHUS KOCMOCA, IOJYYE€HHS HOBBIX MaTEpUAOB C
3aJJaHHBIMU CBOICTBaMU U Apyrux. M3yuenue pu3uKy BHOCUT OCHOBHOM BKJIaJ B (hOPMUPOBaHUE
€CTECTBEHHO- HAyYHOW KapTHUHBI MHpa oOydaromuxcs, B (GOpMHUpPOBaHHE YMEHHH HPUMEHSTH
Hay4YHBI METO/1 MO3HAHUS MPU BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUI.

B ocHoBy Kkypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH P UACH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIIMIIBI €70 MMOCTPOCHHUSL.

Hoes yenrocmuocmu. B cOOTBETCTBUU C HEW KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOU, TaKk U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEel Marepuai Kypca UMK 00beIUHEH BOKPYT
¢busznueckux Teopuil. Bemymmum B Kkypce sBisercs (opMHpOBaHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE€ peannzanus npezmnonaraeT UCMOJIb30BaHUE T'YMaHUTAPHOTO
NoTeHIMana (pu3nyeckoi HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKH C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU M SKOJIOTHYECKUMU MPOOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gu3MKu npeanoyaraeT 3HakOMCTBO € ITUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNI N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peamu3yercsi MOCPEACTBOM BBEJCHUS DJEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJOTMYECKUM MpPoOJIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a Takke 00CyXIeHHs po0IeM pallioHAIBLHOTO PUPO/IONIOIb30BAHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3MKH Ha YPOBHE CpeIHEro oO0Iero oopasoBaHUs



ABIISAIOTCS  (u3nveckue Teopuu ((HOpMUpOBaHME NPEIACTABICHUH O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, posu (PyHIAMEHTAJIbHBIX 33aKOHOB M MPHHLMUIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O HMPUPOAC, I'PAHULAX IMPUMCHHUMOCTU TeOpHﬁ, JJIs1 OIIMCaHHuA CCTCCTBCHHO-
HAy4YHBIX SIBJIEHUH U IIPOLIECCOB).

CucTeMHO- IS TETLHOCTHBIN MOIX0/1 B Kypce (DM3UKU Pean3yeTcsl MPEXIe BCEro 3a CUET
OpraHu3alluy SKCIIEPHUMEHTAIBHON JIeATeNbHOCTH o0ydatonuxcs. s 6a30BOro ypoBHS Kypca
(GU3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
na0opaTOpHBIX PadOT, KOTOpBIE B TporpaMMme 1o (Hu3MKe OObEAMHEHBI B OOIIMN CIHMCOK
YUEHHUYECKUX TMPAKTHUECKUX paboT. BeigeneHne B yka3aHHOM MEpevHEe JIaOOpaTOPHBIX padoT,
MMPOBOAMMBIX IJid KOHTPOJA MW OHLCHKH, OCYHICCTBIIACTCA YYAaCTHHKAMH 06pa3OBaT€HBHOFO
mpolecca UCX0/i1 U3 0COOEHHOCTEH MIaHUpOBaHUS U OCHalleHUs kabuHera ¢pusuku. [Tpu sTom
obOecnieunBaeTcs OBJIAJIEHHE OOYy4aroOIIMMHCS YMEHHSIMHU IPOBOJAMTH KOCBEHHBIE W3MEPEHMS,
HUCccCiIe10BaHUuA 3aBHCHUMOCTEH (1)I/ISI/I‘~I€CKI/IX BCJIMYMH W TIIOCTAHOBKY OIIBITOB IIO ITPOBEPKE
MMPCATOKCHHBIX TUIIOTE3.

Bonsmoe BHMMaHme YACTACTCA PpCHICHUTO pvaéTHBIX 1 KAaYCCTBCHHBIX 3aJa4. HpI/I 9TOM
IUTSL pacU€THBIX 33/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4d C SIBHO 3aJIaHHOW (PM3MUECKON MOJEIBIO,
MTO3BOJISIOIINE IPUMEHSTh U3yUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiena Kypca,
TaK W HUHTCTPUPYSA 3HAHUA H3 PpPa3HbIX pas3aciioB. HJ’I?I KauCCTBCHHBIX 3aJad IPUOPUTETOM
SABJIAKOTCA 3aJaHUA Ha o0bsicHEHHE IIPOTCKAHUA (1)I/I3I/I'-IGCKI/IX SIBJIEHUU U nmponcccoB B
OKpYXalolel >KU3HH, TpeOyronue BbIOOpa (PU3NYECKOW MOJENH MJisi CUTyalldd IPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBaHmsiMu PI'OC COO k MarepuaabHO- TEXHHYECKOMY
obecreueHnto yaeOHOTO Tpoliecca 6a30BbIi YpOBEHb Kypca (PH3WKH Ha yPOBHE CPEIHETO OOIIero
o0pa3oBaHUs JOJKEH M3ydaThCs B YCIOBUSAX MPEIMETHOro KabuHeTa (PU3MKU WM B YCIOBHSIX
MHTErPUPOBAHHOTO KaOMHETa NMpEeJAMETOB €CTECTBEHHO-Hay4yHOro mnukia. B xabunere (usuku
JOJDKHO OBITh HEoOXxomuMoe J1abopaTopHOE OO0OpPYNOBaHWE IS BBIIOJTHEHHUS YKa3aHHBIX B
porpaMme o Gpu3nKe ydeHMUYEeCKUX MPaKTUYECKUX paboT U AEMOHCTPAallMOHHOE 000pYyI0BaHHUE.

JlemoHcTpaMoHHOEe 000pynoBaHue (OpMHUpPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH U 00ECIEeYMBACT MOCTAHOBKY MEPEUYUCICHHBIX B MPOTrpaMMe IO
¢bu3MKe KIIOYEBBIX JIEMOHCTpAUUN [UIS HMCCIEAOBAHUS H3Yy4aeMbIX SIBICHHNH U IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopartopHoe 0060pynOBaHUE sl YYEHUUYECKHX IPAKTHUECKUX paldoT dopMupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB M 00ecledrBaeTcsl B pacuéTe OJHOrO KOMILJIEKTa Ha JBYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOTO OO0OPYIOBaHHS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJb30BAaHUHM AHAJIOTOBBIX U HHU(POBBIX MPHUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE LU(POBBIX TaOOpaTOPHil.

OcHogHbimu yenamuy u3ydeHus pu3nku B 001eM o0pa30BaHUU SIBISFOTCS:

e (dopMupOBaHHE HHTEpPECa M CTPEMJICHUS OOYYAIOUIMXCS K HAYYHOMY H3YYCHUIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEIOBATENICKOTO OTHOIIEHHS K OKPYXKAIOIIUM SIBJICHHSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opmupoBanue ymeHUI OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (DU3MUECKUX 3HAHUH U
Hay4YHBIX JI0Ka3aTeIbCTB;

e (opmupoBaHue NpeACTaBICHUN O posid (PU3UKHU AL Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH ¥ TEXHOJOTHH.

JlocTikeHre 3TUX Lenel o0ecrednBaeTcsl peUIeHueM CIEAYIOIUX 3a0ay B Tpolecce

M3Y4eHHUs Kypca (PU3UKU Ha YPOBHE CpPEeIHEro o0IIero 00pa3oBaHus:



e TpuoOpeTeHUe CHCTEMBI 3HAHMH 00 OOMMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJEKYISIPHYIO (U3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPOPHU3UKY;

e (dopMupoBaHHE YMEHHH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSCHEHHUS
(GU3NYeCKUX SIBICHUH B TPUPOAE W Ui TPUHATHS TPAKTHYECKHX pEHICHUH B
MOBCEIHEBHOM JKU3HU;

e OCBOGHHE CIOCOOOB pEHICHHS pa3IMUYHBIX 3a7ad C SBHO 33JaHHOW (DU3UYECKOM
MO/IENBIO, 33/1a4, TIOAPA3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3/IaHIe (PHU3UIECKON MOIEIH,
aJICKBATHOW YCIIOBUSM 33]1a4H;

e TOHMMaHHE (PU3MYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MMPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENy;

* OBJIAQJICHUE METOJAaMH CaMOCTOSATEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, AaHalIM3a M  HMHTEpHpeTauud  HHPOpMAILUH,  ONpEeleNeHUs
JIOCTOBEPHOCTH IIOJIyYEHHOTO pe3yibTaTa;

e CO3JaHMUE YCIOBHUH I Pa3BUTUS YMEHHUM IPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOM
NESATENBHOCTH.

Ha wmsydyenue ¢usuku (6a30BbII YpOBEHH) Ha YPOBHE CpEIHEro OOIIero 0oOpa3oBaHUS
otBoauTcs 136 wacoB: B 10 kiacce — 68 vacoB (2 yaca B Hezento), B 11 kimacce — 68 vacoB (2 yaca
B HEJIETIIO).

[Ipemyaraemerit B mporpamMme 1o GU3MKE MEPEUYCHb JIA00PATOPHBIX U MPAKTUUECKUX PadoT
SBIISICTCSI PEKOMCHIIOBAHHBIM, YYHTENb JETaeT BBHIOOP MPOBEICHUs JTA0OPAaTOPHBIX paboT |
OTIBITOB C YYETOM MHINBUAYATHHBIX OCOOCHHOCTEH 00YyJaronuxcsl.

IIJTAHUPYEMBIE PE3YJIbTATDI OCBOEHUA ITPOI'PAMMBbI 1 (0)
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®dusmka» Ha ypoBHE cpeaHero oOmero odpazoBaHUs
(6a30BbIli  YpOBEHb) JOJDKHO  OOECHEYUTh  JOCTHIXKEHHE  CJICAYIOIIMX  JIMYHOCTHBIX,
MeTanpeIMEeTHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3y/IbTaTOB.

JUYHOCTHBIE PE3YJBbTATDI
JIn4HOCTHBIE Pe3ylbTaThl OCBOCHMS yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXaTb
TOTOBHOCTh M CHOCOOHOCTH OOy4aroluxcs pyKOBOJACTBOBAThCA CPOPMHUPOBAHHOW BHYTPEHHEH
MO3HMIINEH JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTAIIHM, MO3UTHBHBIX BHYTPEHHUX
yOexAeHUH, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTro 00I1IecTBa,
pacuIMpeHre >KM3HEHHOTO ONbITa M OMbITa JEATEIBHOCTH B MPOLIECCE peaTn3alud OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaancKoro BOCIHTAHMS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMM 0OYUAIOIIErocs Kak akTHBHOTO 1
OTBETCTBEHHOT'O UJIeHa POCCHICKOro 00MIECTBa;

IpUHSATHE TPaJUIMOHHBIX 00IIICUETOBEUECKHX I'YMaHUCTHYECKUX u
JIEMOKPaTHUECKUX IIEHHOCTEHH;

rOTOBHOCTh BECTH COBMECTHYIO JEATENLHOCTh B MHTEpPEcax IPakJaHCKOTro OOIIecTBa,
Y4acTBOBAaTh B CAMOYNPABIEHHU B 00Pa30BaTeNbHON OpPraHu3aIlnHy;

yMeHHe B3aMMOIEHCTBOBATE C COLUATLHBIMU HHCTHTYTAMHU B COOTBETCTBHH C HX
(GYHKIMAMI U HA3HAYEHUEM;



TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOU JESTEILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh poccuiicKou rpak IAHCKOM HWICHTUYHOCTH,
MIaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSAM POCCHUUCKUX
Y4€HBIX B 00J1aCTH (U3UKU U TEXHUKU;

3) 1yX0BHO-HPABCTBEHHOr0 BOCIHTAHMS:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ITUIECKOTO ITOBEACHUS; CIIOCOOHOCTD

OLCHUBAThL CUTyallUI0O M IMPUHHUMATb OCO3HAHHBLIC PCIICHUA,
OPUCHTHPYACH HAa MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U LEHHOCTH, B TOM YHUCJIC B ACATCIBHOCTH
Y4EHOT 0}

OCO3HaHME JINYHOI'O BKJIa/1a B IOCTPOEHHE YCTOWYUBOTO OYyAYILEro;

4) rcTeTHYecKoro BOCIUTAHMS:

OCTETUYCCKOC OTHOIICHME K MHUPY, BKIIIOYasd 3CTCTUKY HAYYHOI'O TBOPUYCCTBA, IIPHUCYHICTO
¢buznueckoi HayKe;

5) TpynoBoro BocnuTanus:

MHTEPEC K pa3InuHbIM chepaM MpopecCuOHATbHOMN AeSTEIbHOCTH, B TOM YHCJIE CBA3aHHBIM
¢ (U3MKOM M TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccuun u
peain30BbIBATH COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa3oBaHHIO U caM000Opa30BaHUIO B 001acTH (HU3UKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 5K0/I0rMYEeCKOr0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYpbl, OCO3HAHME IJIOOATBHOTO XapakTepa
AKOJIOTUYECKHUX MTPOOIIeM;

IJTAaHUPOBAHUE U OCYILECTBIIEHUE ACHCTBHUI B OKpPYKAIOILIEH Cpeie Ha OCHOBE 3HAHUS LIeJIeH
YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA,

pacliup€Hu€ oOmnblTa ACATCIbHOCTHU 9KOJIOTMYeCKOM HaIIpaBJICHHOCTH Ha OCHOBC
HMEIOIIUXCS 3HAHUH 110 (1)I/I3I/IK6;

7) eHHOCTH HAYYHOTO NO3HAHMS:

cOpPMUPOBAHHOCTH ~MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;

OCO3HAaHKE IIEHHOCTH HAYYHOU JeATeIbHOCTH, TOTOBHOCTh B MpOIecce M3ydeHUsl (HU3HKU
OCYILIECTBIISTh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATEIbHOCTh HHANBUYATbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBeEPCcaIbHbIe ydeOHbIe aeiicTBUs ba3oBble
Joruveckue JeMcTBMA:
CaMOCTOSITEIIbHO dbopmynHrpoBarth u aKTyaJu3upoOBaThH npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIIPENENATh LENU AEATEIIbHOCTH, 3a4aBaTh IapaMeTpbl M KPUTEPUHU HX JOCTUKECHUS;
BBISIBIISIT 3aKOHOMEPHOCTH U NPOTUBOPEUHS B  paccMarpuBacMbIX
(U3HYECKUX SBJICHUSAX;
pa3pabaTeiBaTh IUJIaH PEIICHHUS MPOOJIEMBI ¢ YY4ETOM aHaIM3a MMEIOIIUXCS
MaTepUaAIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B AEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKH IMOCIEACTBUM NESITEIBHOCTH;
KOOPAUHUPOBATh U BBIIOJHSTH paboty B YCIOBMSX peanpHOrO,



BUPTYaJIbHOI'O U KOMOMHMPOBAHHOI'O B3aMMOJIEHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE ITPU PEIICHUH JKU3HEHHBIX MTPOOIIEM.
Ba3oBble uccienoBaTebCcKue 1eiiCTBUA:

BIIQJICTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBBIMH TOHITHSIMH U METOJaMH (PH3NUECKOU
HayKH;

BJIaJIETh HAaBBIKAMHU Y4EOHO-HMCCIIECOBATEIBCKON M MPOCKTHOM NEATEILHOCTH B 00J1aCTH
(U3HKY, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEIIFHOMY MTOUCKY METOJIOB PEIICHUS 33124
(U3HYECKOTO COJIEpIKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOI0B TIO3HAHHSI,

BIIQJIETh BUAAMH JIEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpPIpEeTalluH,
PeoOPa30BAHMIO U TPUMEHEHHUIO B PA3IMUHBIX YICOHBIX CHTYAIHSIX, B TOM YHCJIC TIPH CO3aHUH
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITh TIPUYUHHO-CJICJCTBEHHBIE CBS3M M aKTyaJIHM3UpPOBATh 3a/ady, BBIJABUTATH
TUTIOTE3Y €€ PeIIeHUs, HaXOAUTh apTyMEHTHI JUIsI IOKa3aTelIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh
rapamMeTpbl U KPUTEPUHU PEIICHHUS;

AQHAJIM3UPOBATH NOJIYYEHHBIE B XO/JIE€ PEILICHHUS 3a/1a4U PE3yJIbTaThl, KPUTUYECKH OLICHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 331a4l B 00pa30BaTEIbHON JESITENLHOCTH, B TOM
YHUCJIe PU U3YYCHUU (DU3UKH,

JlaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM, OLIEHUBATh TPHUOOPETEHHBIN OIIBIT;
YMETh MEPEHOCHUTD 3HaHUA MO (PU3UKE B MIPAKTUUECKYIO 001aCTh KU3HEACATEIbHOCTH;

YMETh UHTErpPUPOBATh 3HAHUS U3 Pa3HbIX PEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEAJaraTb OpPUTHHAIBHBIE MOAXOJbl M PEIICHUS; CTaBUTh

poOIeMbl U 3a/1a4H, IOMYCKAIOUIUE albTEPHATUBHBIE PELICHHUS.

Pabora c nundpopmanmeii:

BJIQJIETh HAaBBIKAMH MOJydyeHUs UHpopManuu (HU3NYECKOTO COAEPKAHUS U3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOATEIBHO OCYIIECTBJISATh IOUCK, aHajlHu3, CHUCTEMAaTH3alUI0 W
HMHTEPIpETANI0 HHPOPMAIIK Pa3INYHbIX BUJIOB U (DOPM Mpe/ICTaBICHUS;

OIICHUBATh JJOCTOBEPHOCTH MH(OPMAINY;

HCIOJIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3alMOHHBIX 3a/ad C COOJIOIEHUEM
TpeOOBaHUN SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pECypcocOepexeH s, PABOBBIX U
ATHUYECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€301aCHOCTH;

co37aBaThb TEKCThl (DU3UYECKOTO COJEpXKaHUS B pa3IW4yHBIX QopMmaTax ¢ y4EToM
Ha3HaYeHUs WH(OPMALIUU U LIETIEBOU ayAUTOPHH, BBIOHpast ONTUMANBbHYIO (pOopMy MTpecTaBIeHUS
Y BU3YaJIU3allHH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBIATh oOreHue Ha  ypokax  (U3HUKH U BO  BHE-YpPOUHOH
NeSATeIbHOCTH;

pacrio3HaBaTh HPENOCHUTKI KOH(DIMKTHBIX CUTYyalui U CMsr4aTh
KOH(ITUKTBHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C WCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBUAYaJIbHOU PaOOTHI;

BBIOMPATh TEMAaTUKy M METOJIbI COBMECTHBIX JICHCTBHH C YU4ETOM OOIIMX HHTEPECOB U
BO3MOJKHOCTEH KaKJ0TO YICHA KOJUICKTHUBA;

MPUHUMATH LEeITH COBMECTHOM JeSITeIbHOCTH, OpraHU30BbIBAThH "
KOOPJMHUPOBATh JEHCTBUS MO €€ OCTMIKCHHUIO: COCTaBJISITh IUIAH JCHCTBUM,



pacnpeieniaTth poiad C Y4€TOM MHEHUH YYaCTHHKOB, OOCYKAaTh PE3yJbTaThl COBMECTHOMU
paboThI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa W KaXKIOr0 y4aCTHHKA KOMAaHJbI B OOLIMI
pe3yJIbTaT 1Mo pa3padOTaHHBIM KPUTECPHSIM;

npeiarath ~ HOBBIC  IPOCKTHL,  OICHMBATH  WJACM C TMO3MIMHA  HOBHU3HBI,
OPHUTHMHAIBHOCTH, PAKTHYECKOI 3HAYNMOCTH;

OCYILIECTBIISTH IIO3UTHBHOE CTPaTErHYecKoe NOBEJICHUE B  PaA3JIMYHBIX
CHUTYaIHSIX, IPOSIBJISATh TBOPUECTBO U BOOOPaKECHHUE, OBITh HHUIIMATHBHBIM.

PeryisiTuBHbIE  YHHBepCaJbHbIe  y4YeOHbIE JIeliCTBHSA
Camoopranu3zanus:
CaMOCTOSITEJIBHO OCYILECTBJIATh IMO3HABATEIbHYIO JESATEIBHOCTh B 00JIaCTH (DU3UKH U
ACTPOHOMMH, BBISIBIISTH MPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PELICHMs] Pacy€THBIX M KAaueCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TMPAKTHYECKOW paboOThl C YYETOM HMEIONIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTECHU;
JaBaTh OIEHKY HOBBIM CHTYAIIHsIM;
pacmmpsATh paMKH y4eOHOTO TpenMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHUH; aearh
OCO3HAHHBII BBIOOp, aprymMeHTHpoBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTh 3a pEUICHHE; OLIEHUBATh
MPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO SPYIAUIIUN B 00JaCTH (PUBUKH, IIOCTOSTHHO
MOBBINIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YJMOLMOHAIbHBIN HHTEJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B JIEATEIBHOCTh, OLCHUBAThH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;
BJIIETh HAaBBIKaMH MTO3HABATENBbHON peduieKCHH KaK 0CO3HAHUS COBEPILIAaEMBIX IEHCTBU U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;
WCIO0JIb30BaTh MPUEMBI peIIeKCHu AJIsl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS M0 UX CHIKEHHIO;
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB JESITEIbHOCTH;
MPUHUMATD ceOs, TOHUMas CBOM HEAOCTAaTKU U JOCTOMHCTBA,
MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB JESITEIHHOCTH,

MIpU3HABATh CBOE MPABO U MPABO APYTUX HA OUIHOKH.

B nponecce JOCTUKCHUS JINYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPOTrpaMMBbI 110 (1)I/I3I/IKG JJIA
YPOBHA CPEAHCTO O6IJ_ICFO 06pa3OBaHI/I$I y 06yqa}oumxca COBCPLICHCTBYCTCH 3MOLIHOH8JIBHBII>1
HHTCIJICKT, HpeI[HOJ'IaFaIOH_II/Iﬁ C(i)OpMHpOBaHHOCTBZ

CaMOCO3HaHus, BKIIOYAaroIICro CIIOCOOHOCTH MMOHHUMATEL CBOE OSMOIMOHAJIBHOC COCTOAHUC,
BUJCTH HAIIPABJICHUSA PA3BUTHUA COOCTBEHHOM AMOIIMOHAILHOM C(l)epbl, OBITH YBCPCHHLIM B 0666;

CaMOPCTYJINPOBAHMS, BKIIFOYAOIICTO CAMOKOHTPOJIb, YMCHUC IPUHUMATL OTBETCTBCHHOCTD
3a CBOE IOBCICHUC, CIIOCOOHOCTH AAalTUPOBATHCA K SMOIMOHAJIbBHBIM U3MCHCHUAM U ITPOSBJIATH
FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHCﬁ MOTHBAIIUHU, BKJTIOYAIOIIEH CTPEMIJICHUC K HOOCTHXXCHHUIO MLCIM MU YCIICXY,
ONTUMU3M, MTHUIIUATHUBHOCTL, YMCHHC JIENICTBOBATh UCXOJS M3 CBOUX BOSMO)KHOCTCﬁ;

OMIIaTHUH, BKJIIOYAIOIIEH CIIOCOOHOCTh TTOHMMATh OMOIHUOHAJIBHOC COCTOAHUC [PYTIUX,
YUYHUTBIBATH €0 IPH OCYIICCTBICHUA OGH.IGHI/ISI, CIIOCOOHOCTH K COYYBCTBUIO U COTICPCIKUBAHUIO,

COIMAJIbHBIX HABBIKOB, BK/IIIOYAKOIIMX CIIOCOOHOCTH BBICTpAanBAaTh OTHOLICHHUA C APYTUMH
JIIOAbMH, 3a6OTI/ITBC$I, MMPOABJIATH UHTCPCC U pa3pCllaTh KOH(bJ'II/IKTLI.



HNPEIMETHBIE PE3YJIbTATBI

K xonmy obyuenust B 10 kjiacce npenMeTHble pe3yibTaThl HA 0a30BOM ypOBHE JIOJKHBI
oTpakaTh c(OOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:

JIEMOHCTPUPOBATh HAa MPUMEpPAX poJib U MecTO (U3UKU B (OPMHUPOBAHHH COBPEMEHHOU
Hay4YHOW KApTHHBI MHUPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOMN
JIeSATEIIFHOCTH JIIOJICH;

YUUTHIBATh TPAHHIBI TPUMEHEHUS HW3YyYCHHBIX (DU3MUYECKHX MOJENel: MaTephualibHas
TOYKa, MHEpLUalbHasl CUCTEMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO, MICANbHBIA ra3, MOAEIU
CTPOEHUS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEUHBIH DJIEKTPUUECKUN 3aps] HpU PELICHUU
(dbu3uYecKux 3a1a4;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MPOILIECCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KHUHETUYECKOM TEOPUM CTPOCHHSI BEUIECTBA M DIIEKTPOJUHAMUKM:
pPaBHOMEPHOE U DPABHOYCKOPEHHOE NPSIMOJMHEHHOE JBH)KEHUE, CBOOOJHOE NaJeHUE Tell,
JBUKEHHE [0 OKPYKHOCTHU, HHEPLUS, B3auMoieicTBuUE Tel, Tu(dy3usi, OpOyHOBCKOE JBUKECHUE,
CTPOEHHE KHUJIKOCTEH U TBEPABIX TeJl, U3SMEHEHHE 00BbEMA TeJl MPU HarpeBaHUM (OXJIaXKJICHUH),
TEIJIOBOE PABHOBECHE, HCIIAPEHHE, KOHJEHCALMs, IUIABJICHHUE, KPUCTAJUIM3alMs, KHUIIEHUE,
BJI&YKHOCTh BO3/lyXa, ITOBBIIICHNE JIaBJICHUS ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJIE, CBS3b
MEXKy IapaMeTpaMu COCTOSHMS ra3a B H3OMpOIECccax, EKTPU3ALMs TeJl, B3aMMOJCHCTBUE
3apsJI0B;

OTIMCBIBATh MEXAaHWYECKOE JIBIDKCHHE, MCTOJB3Yys (M3MYECKHE BEIWYUHBI: KOOPAWHATA,
MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tejld, KHHETHYeCKas
SHEPTHsi, TMOTCHI[MAIbHAS DHEPTHs, MeXaHW4ecKas padoTa, MeXaHWYeCKas MOIIHOCTh, MpPH
OTIMCAaHUU TMPABWJIHHO TPAKTOBATH (PU3MUECKHI CMBICI HCTIOIb3YEMbIX BEJTMYUH, HX 0003HAYCHUS
W ©IUHUIIBI, HAXOJAUTHh (POPMYJIBI, CBS3BIBAIOIINE MAHHYIO (DU3HUYECKYIO BEITUYHHY C IPYTUMHU
BEIUYMHAMH,

ONKCHIBaTh M3YyYECHHBIE TEIUIOBbIE CBOMCTBA TEJI M TEIUIOBBIC SBJICHHS, HUCIOJIb3YA
(¢bu3uYecKue BEIMYMHBI: JAaBJIICHHE Tas3a, TeMIeparypa, CpEeAHssl KHHETHYECKas JHEPrus
XaO0THUYECKOTO JIBM)KEHHUSI MOJIEKYJ, CPEIHEKBAJpaTU4YHasi CKOPOCTh MOJIEKYJ, KOJMYECTBO
TEIUIOThI, BHYTPEHHSS dHEprus, paboTa rasa, K03(PQPHUIMEHT MOJIE3HOTO ICHCTBUS TEIUIOBOTO
JIBUTATEJIS; TIPU OMMCAHUU TTPABUILHO TPAKTOBATh (DU3UYCCKUN CMBICI UCIOJIb3yEeMbIX BEIHMYHH,
ux O0OO3HAYEHUS W EIUWHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAaHHYIO (U3UYECKYIO
BEJINYMHY C JPYIrUMU BEJINUMHAM;

ONMCBIBATh M3YYEHHBIE 3JIEKTPUUYECKHUE CBOWCTBA BEILECTBA U AJIEKTPUUECKHUE SIBICHUS
(mporiecchl), UCTONB3YS (GU3UYECKUE BEIMYUHBI: AIEKTPUUYECKUI 3apsijl, AJIEKTPUYECKOe IMOoJe,
HanpspDKEHHOCTh  MMOJIs, MOTEHIMAN, Pa3HOCTh NOTEHIUAJIOB; MNPH ONHMCAHUU MPABHIHHO
TpakToOBaTh (UIWYECKUN CMBICT HCIOJB3YEMbIX BEJIUYUH, MX OOO3HAYCHHUS W EIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUMHY C JPYTUMU BETUYHHAMU;

aHAIM3UPOBATh (U3UYECKUE TPOIECCHl U SIBICHUS, UCHONB3YS (U3UYECKUE 3aKOHBI U
MPUHIMIIBL: 3aKOH BceMHUpHOro tsaroreHus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOW DHEPrUHU, 3aKOH COXPAHEHUs UMITYJIbCA, IPUHLUIN CYHEPIO3UIUU CUJI, TPUHLIUII
paBHONIPaBUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOECHUS
BEIIIECTBA, [a30BbIE 3aKOHBI, CBA3b CPEIHEW KUHETUYECKOW DJHEPrUU TEIUIOBOIO JBHKECHUS
MOJIEKYJT C aOCOJIOTHON TeMIlepaTypoil, MepBblii 3aKOH TEPMOJIWHAMUKHU, 3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 5ToM pa3nuyaTh CI0BECHYIO (POPMYTUPOBKY 3aKOHA,
€ro MaTeMaTU4YECKOE BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIC TIPUHITUIIBI ISHCTBUS MaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuyaTth yCIOBHUS UX O€30MAaCHOTO MCIOIh30BaHUSI B IIOBCEHEBHOM KHU3HU;

BBITIONIHATh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (PU3WYECKUX SIBIEHUI M MPOIECCOB C



UCTIOJb30BAHMEM  TMpPSIMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYIUPOBATH
npobiemMy/3agady v TUIIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, POBOAUTH OIBIT M (POPMYIHPOBATH BBIBOIBI;

OCYILIECTBIISITh TPSMBIE W KOCBEHHBIC H3MEPECHUS (DU3MYECKUX BEIUYUH, TPH ITOM
BBIOMPATh ONTUMAJBHBINA CIIOCOO W3MEPEHHs M HCIOJb30BATh HM3BECTHHIE METOJBI OLICHKU
IIOIPEIIHOCTEN U3MEPEHU;

WCCIIEI0BATh 3aBHCUMOCTH MEXIY (PM3NYECKMMHU BEIMYMHAMU C UCTIOIb30BaHUEM MIPSIMBIX
M3MEPEHUH, TPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YyIbTATHl IOJIY4ECHHOU
3aBHCUMOCTH (PU3MYECKHUX BEIMYMH B BHUJIE TAOIUI U IPaUKOB, IeTIaTh BHIBOIBI IO PE3YJIbTaTaM
WCCIICIOBAHUS;

coOmomarhk mpaBmia O€30MacHOTO Tpyda NpU TPOBENEHUHM HCCIECAOBAHUI B paMKax
y4eOHOTO DKCIIEPHMEHTa, y4eOHO-HCCIIeIOBATENIbCKOM M TPOEKTHON  JEeSTEeIhbHOCTH C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOro 000pyI0BaHMS;

pemaTh pacu€THBIE 337a4l C SBHO 33/JaHHON (U3WYECKOH MOMIETBIO, HCIOJb3Ys
¢bu3nveckre 3aKOHbBI U MPUHIUIIBI, HA OCHOBE aHAIN3a YCIIOBUS 3a/la4d BHIOMpATh (HPU3NIECKYIO
MOJIeNb, BBIIENATh (DU3MYECKHE BEIMYMHBI U (OPMYINIBI, HEOOXOIAMMBIE ISl € pemieHHs,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEATbHOCTH TOyYeHHOTO 3HAaYCHUST (PU3NIECKOI BETMUNHBL;

pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYHMBYIO IICTIOUKY
pPacCyXJIEHUI ¢ OTIOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBIICHNUS,

WCTIOJTb30BaTh pu peneHnn y4eOHBIX 3amad COBpEMEHHBIC
MH(OPMAIMOHHBIC TEXHOJIOTHH TS IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAINH U
MpeicTaBIeHHs yueOHOM U HayYHO-TIONYJISIPHON MH(POPMAINH, TOJYyYEHHON U3 pa3InYHbIX
WCTOYHUKOB, KpUTHUECKU aHAIU3UPOBATH MOIy4aeMylo HH(OPMAIIHIO; TPUBOAUTH IPUMEPHI
BKJIa/Ia POCCUICKHX U 3apyO0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHUE
MIPOLIECCOB OKPYKAIOLIEr0 MHpa, B DPa3BUTHE

TEXHUKH U TEXHOJIOTHU;

UCIIOJIb30BAaTh TEOPETHUYECKHE 3HAaHUS MO (U3MKE B TOBCETHEBHOM KU3HU IS
obecrnieueHns 0€30MacHOCTH MpU OOpallleHUuH C MPUOOPAMH U TEXHUYECKUMU YCTPOHUCTBAMU, AJIs
COXPaHEHHS 3I0pPOBbS U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKpYXKAIOUIeH cpee;

paboTaTh B IpyIIe C BHIIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIeH, IUIAHUPOBATh PadOTy
TPYIIbI, PpAlUOHATIBHO pacHpeneNiaTh OOS3aHHOCTH U IJIAaHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYalMsX, aJIeKBaTHO OIICHUBATh BKJIAJ KaXXIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHrne paccMaTpUBAEMON MTPOOIIEMBI.

K xoniy obydenus B 11 kiacce mnpeaMeTHble pe3ynbTaThl HA 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpPUMEpax poJib U MecTo (PU3UKU B (HOPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHIA, B MPAKTUYECKON
JEeSITeNbHOCTH JIFOJICH, IeJIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTHHBI MUDA;

YUUTBHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MYECKUX MOJENeH: TOYEeUHBIN
ANEKTPUYECKHI 3apsi, Tyd CBETa, TOUEYHBII HCTOYHUK CBETA, iAepHAs MOIeTb aTOMA, HYKJIIOHHAs
MOJeNTb AaTOMHOTO si/ipa MpH pelieHn: PU3NIEeCKUX 3a1ad;

pacrio3HaBaTh (pu3nyeckue sBIEHUS (MpOLECcChl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH W KBAaHTOBON (PU3MKU: 3JEKTpUUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBHE MArHUTOB, 3JEKTPOMArHUTHAS
WHIYKIWS, JCHCTBHE MArHUTHOTO TIOJsI Ha TMPOBOJHUK C TOKOM U MABMXKYIIUKCS 3aps,
AIIEKTPOMArHUTHBIE KOJIEOAHHS M BOJIHBI, IPSIMOJIMHEHHOE PAaCIPOCTPAHEHHE CBETa, OTPAKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOISApU3AIMS  CBETa, AUCIEPCHS CBETA,
doToanexrpudeckuit 3pdext (hoTorddeKT), CBeToOBOE TaBICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI U HCKYCCTBEHHAsI PaIMOAKTUBHOCTS;



ONHUCHIBATh M3YyYEHHBIE CBOMCTBA BEIIECTBA (RJIEKTPUUYECKHUE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUECKYIO MPOBOJUMOCTD PA3JIMUHBIX CPEd) U DJIEKTPOMArHUTHBIEC sIBJICHUS (IIPOLIECCHI),
UCTOJIB3YS (U3MYECKUE BEIMYMHBL: JJIGKTPUYCCKUNA 3apsll, CHJIAa TOKa, JJICKTPUUYECKOE
HaIpsHKEHUE, IIEKTPUYECKOE COIPOTUBIIEHNE, PA3HOCTh IOTEHLIUAJIOB, AIEKTPOABIIKYILAS CUJa,
paboTa TOkKa, WHAYKIMS MarHUTHOTO TOJIsA, cwia Awmepa, cuia JlopeHma, WHIyKTHBHOCTH
KaTYIIKH, SHEPTUs DJIGKTPUYECKOTO W MArHUTHOTO TIOJICH, MEpHOJ M 4YacToTa KoJieOaHWil B
KOJIeOaTeIbHOM KOHTYpE, 3aps U CHJIa TOKAa B MPOIECCe FapMOHUYECKHX AJICKTPOMArHUTHBIX
KojeOaHuii, (OKyCHOE pACcCTOSIHME W ONTHYSCKAas CHWJIA JIMH3BI, MPH OIKMCAHWUU IPABUIBHO
TPaKTOBaTh (U3MUYECKUU CMBICI HCIOJB3YEMBIX BEIHYMH, WX OOO3HAYCHHUS W CIUHUIIBI,
YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIONINE TAHHYIO (PU3HYSCKYIO BEIHUMHY C JPYTUMHU BEIIMIHMHAMU;

OTNUCHIBATh HM3YyUYEHHBIE KBAHTOBBIC SIBICHHUS M TPOIECCHI, HCIOIB3YyS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh DJJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U
uMITysbC (OTOHA, TMEPUOJ TOJypacranga, SHEPrus CBSI3M AaTOMHBIX sIep, TPH ONHCAHHUH
MPaBUJILHO TPAKTOBAaTh (PU3UYECKUM CMBICT HCIOJIB3YEMBIX BEIUYHH, WX OO0O3HAYCHUS U
€IVHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C IPYTUMHU
BEJIMYMHAMH, BEIYUCIISTH 3HAUCHUE (PU3UIECKOM BEJIMUNHBI;

aHATM3UPOBATh (PU3WYECKUE TMPOIECCHl W SIBICHHS, MCTOJb3ysd (PU3NYECKHe 3aKOHBI U
npuHIUNbG:: 3akoH Owma, 3aKkOHBI TIOCIEIOBATEILHOTO U IMApaUICTbHOTO  COCTUHEHUS
NMPOBOJHUKOB, 3akoH  JDkoyms—JIeHma, 3akoH  SJIEKTPOMAarHUTHOW MHAYKIUW, 3aKOH
MPSIMOJIMHEHHOTO PacCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUE DitHIITeHA 1714 hoToddh(PeKTa, 3aK0OH COXpaHEHHUS DHEPTUH, 3aKOH COXPAHCHUS
UMITYJIbCa, 3aKOH COXPaHEHUs AJIEKTPUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOIO 4YHCIa,
noctynatel bopa, 3akOoH pajMOaKTUBHOTO pacmajna, IOpU O3TOM pas3inyarh CJIOBECHYIO
(hOpMYTUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE M YCIOBHS (TpaHUIIBI, OO0JACTH)
MIPUMEHUMOCTH;

OTIPE/IeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIMM MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cunbl Amniepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATh U300pakeHHE, CO3/1aBaeMOE INIOCKUM 3€PKaJIoM, TOHKOH JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIEIOBAHUIO (PU3WYECKUX SIBICHUI M MPOLIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX HU3MEpPEHHil: TMpu 3TOM  (POPMYIHPOBATH
npoOieMy/3aauy U TurnoTe3y y4eOHOTO SKCIIEPUMEHTA, COOMpATh YCTAHOBKY U3 MPEI0KEHHOTO
00opynoBaHus, IPOBOAUTE OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NPSMbIE U KOCBEHHBbIE H3MEpEeHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs M HCIOJIb30BaTh W3BECTHBIE METOJbI OLIEHKU
MOTPEIIHOCTEHN U3MEpPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PH3NYECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPIMbBIX U3MEPEHHIL:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3yJbTAaThl MOJTYYEHHON 3aBUCHUMOCTHU
¢buznyecKkux BeIWYMH B BHUAEC TaOIull W TpapuKoB, AeNaTh BBIBOJABI IO pe3ylbTaTaM
HCCIeA0BaHUS;

cobOmrofath mpaBuia 0Oe30MacHOro TPyAa MPU TPOBEICHHHM HCCIEIOBAaHUNH B paMKax
y4eOHOTO DJKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENLCKOM UM TPOEKTHOW JEATENbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOTO 000PYIOBAHMS,

pemiath pacu€THble 3a7ayd C SBHO 3aJaHHON (U3HUECKOW MOJIeNbl0, HCIOIb3YA
(dbuznueckre 3aKOHBI ¥ MPUHIIMIBI, HA OCHOBE aHAIN3a yCIOBUS 3a7auu BHIOMPATh (GUZUYECKYIO
MOJENb, BBIACTATh (U3MUECKHUE BETUYMHBI U (OPMYIbI, HEOOXOAMMBIEC Ui €€ pelIeHHS,
MIPOBOJUTH PACUYETHI U OIICHUBATH PEATBHOCTH MOTYYEHHOTO 3HAYCHHs (PU3NUECKON BEITHMYMHBI,

pelniaTh KaueCTBEHHbIE 3a/layd: BBICTPAUBATH JIOTUYECKU HEMPOTUBOPEUMBYIO IIEMOUYKY
paccyXJeHUl ¢ OIOPO Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

WCIOJIb30BAaTh MPH PEIICHUN YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHI



JUIL TIOUCKA, CTPYKTYPHPOBAHMSA, HWHTEPIPETALMU M TPEACTAaBICHHUS y4eOHOM W HaydHO-
MOTMYJISIPHOM HH(POPMALINH, TIOTYUYEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIN3UPOBAThH
MoJTy4aeMyro HHGOPMAIIUIO;

OOBSICHATH PUHIUIIBI ICHCTBHS MAIIMH, TPUOOPOB U TEXHHUYECKUX YCTPOMCTB, pa3nuyarb
YCTIOBHSI UX O€3011aCHOTO MCIIOJIb30BaHM B TOBCEAHEBHOM JKU3HH,

MIPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKHUX M 3apyOeHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BATh TCOPCTUYCCKUC 3HAHUA 110 (1)I/I?,I/IK€ B HOBC@I[HCBHOﬁ KHU3HU JIISL
oOecrieyeHns 6E30MACHOCTH MPH 0OpALIEHUH ¢ IPHOOPAMU M TEXHUYECKUMHU YCTPOICTBAMHU, JUIS
COXpaHEHHUS 3JI0POBbSI U COOIIOZICHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPY)KAIOIIEH Cpe/e;
paboTaTh B IPYIIIE C BHIMOJIHEHUEM PAa3IMUHBIX COL[UANIbHBIX POJIEH, IUIaHUPOBATH PaboTy
IPYIIIbI, PAMOHATIBHO PAaCHpPEeaTh 0043aHHOCTH U IJIAHUPOBATh AEATEIbHOCTh B
HCCTAHJAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATD BKJIAJA KaXXJ10I'0 U3 YYAaCTHUKOB I'PYIIIILI B
peleHne



COJEP)KAHUE OBYYEHMUA 10
KJIACC

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHUS
®usuka — Hayka o mpupone. Hayunele MeTonsl mo3HaHUsA OKpyxarouiero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX SBICHHUA M mporeccoB. Hayunsle runore3bl. Ouznueckue
3aKOHBI ¥ TeopuH. | paHUIIBI TPIMEHUMOCTH (prU3HIECKHX 3aKOHOB. [I[pHHIIMIT COOTBETCTBHSL.
Ponp u mecto Qu3uku B (OPMHPOBAHMH COBPEMEHHON HAyYHOW KapTHUHBI MHpPa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle u uudpossie WU3MEPUTEIIBHBIE npuOOphl,  KOMIIBIOTEPHBIE
JATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBukeHue. OTHOCUTEIHPHOCTh MEXaHWYECKOTO JIBIKEHUSI.
Cucrema orcuéra. TpaekTopusl.

[Tepemernienne, CKOpoCTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaIbHON TOYKH, UX MPOEKIIMH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMeIeHu 1
CJII05KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEWHOE NIBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMEIICHNU MaTepUaIbHOM TOUKH OT BPEMEHHU.

CBoboaHoe mazieHue. Y CKopeHrue CBOOOHOTO TaICHHSL.

KpuBonuueitHoe nBwxkeHue. [[BrkeHMEe MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTHIO. YTJIOBAsi CKOPOCTh, JIMHEMHAsA ckopocTh. [lepron u yactora
oOpartenus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

Texuuueckue ycTpoiicTBa U MpaKTUYECKOE MPUMEHEHHUE: CIIUIOMETP, IBUKEHHE CHAPSIOB,
LEMHbIE U PeMEHHBIE MepeIayH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILUTIOCTPAIUS KHHEMATHUECKUX XapaKTEPUCTHK ABUKECHUS.

[IpeoOpazoBanue ABMKEHUN C UCTIOJIB30BAaHUEM MTPOCTHIX MeXaHU3MOB. [laieHue Ten B

BO3JIyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBwxkeHus Tena, OpOIIEHHOTO MOJA YIJIOM K TOPHU30HTY U
TOPHU30HTAJIBHO.

N3mepenune yckopeHus cBoboaHoro naaenus. Hanpasnenue

CKOPOCTH IIPH JBMXKCHHUHU 110 OKPYKHOCTH. Yuenuueckuii

9KCnepumenm, 1abopamopusie pabomoi

N3yyenne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEACIIEHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHHS MEK Y ITYTSAMU, IIPOMICHHBIMU TEJIOM 3a I10CIEA0BATEIIbHbIE
paBHbIE IIPOMEKYTKA BPEMEHH IIPU PABHOYCKOPEHHOM JABMKCHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3yuenue nBUKEHHUs IIApUKa B BA3KOM )KUIKOCTU. M3yueHune

JIBYDKEHUS Tella, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. Junamuxa

[IpuHiun OTHOCHUTEIILHOCTH lNanunes. IepBblii 3aKO0H Herorona.
NHeprmanbHbIe CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoit 3akoH Herotona s



MaTepuanbHO TOUKU. TpeTuil 3akoH Hbr0TOHA [U1s MaTepUAJIbHBIX TOYEK.

3akoH BceMHupHOro Tarotenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (mokos, ckoiamkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHUSI CKOJIBXEHHUS U cuiia TpeHus nokos. Koadduuument tpenns. Cusia cCOnpoTHBICHHUS TPH
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[TocrynarensHO€ U BpalaTeaIbHOE IBMKEHNUE a0COTIOTHO TBEPIOTO TEa.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpamieHus. [liieuo cuiibl. Y ciioBUSI paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHWE: TMOAIMIUITHUKN, IBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHrE MHEPLIVH.

CpaBHeHME Macc B3aUMO/ICHCTBYIONTUX Tesl. BTopoi 3akoH

Hsrotona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(OpMaIuu.

Hesecomocts. Bec Tena nmpu yckopeHHOM noabéMe U najieHuu. CpaBHEHHE CUIT
TPEHUA IIOKOS, KAUCHHUA N CKOJIbXKCHUA.

VYcnoBus paBHOBecHs TBEPIOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvle pabomul 3yduenue

JBUKEHHS OpYyCKa MO0 HAKIIOHHOW MJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccenenoBanue yclioBul paBHOBECHS TBEPAOTO TeJIa, MMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuxe

Nmnynbc MarepuanbHOM TOUKH (Tela), CUCTEMbl MaTepUalbHBIX ToYeK. VIMImynbc cuibl U
U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXpaHEHMs UMITYJIbca. PeakTuBHOE IBIKEHUE.

Pabora crisl. MOIITHOCTE CHUIIBI.

Kunernueckass sHeprus MaTepuajlbHOW TOUkH. Teopema 00 M3MEHEHHMM KHHETHYECKOH
SHEPruHu.

[TorenumaneHas sHeprus. [loTeHanbHas SHEPrus ynpyro 1e(popMHUpPOBAHHON MPYKUHBI.
[TorenuuanpHast SHEprys Tesa BOJU3U MOBEPXHOCTH 3eMJIH.

[loreHumanpHble ¥ HeNOTEHUMANbHbIE CUIbl. CBsI3b pabOThl HEMOTEHIUAIBHBIX CHJI C
U3MEHEHHEM MEXaHWYECKOM HEPITUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUS MEXaHUYECKOW SHEPrUH.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckre yCTpONCTBAa U INPAKTHUYECKOE NPUMEHEHME: BOJOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBMXKEHNE.

[lepexoa mOTEHIMATBLHON SHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopruie pabomul

N3yuenne abCONIOTHO HEYHNPYroro yzaapa ¢ MOMOUIbIO JIBYX OIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHHEM MEXAHWYECKON SHEpruH Tesa Ha
IIpUMeEpPE PACTKEHUS PE3UHOBOIO JKI'YTa.



Pazgen 3. MoJiekyasipHasi pU3MKa M TEPMOAMHAMHKA
Tema 1. OcHo6bt MONEKYIAPHO-KUHEMUYECKOI Meopuu
OcCHOBHBIE I10JIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKOW TEOPUHU U UX OIIBITHOE 0OOCHOBAHUE.
Bpoynosckoe nemwxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 0ObSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.
TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO- KMHETUYECKOW Teopuu
uaeanpHOTrO raza. AOCONIOTHas TeMieparypa Kak Mepa CpelHeHd KUHETHYECKOW 3HEpPIruu
TEIUIOBOTO ABMKEHUS yacTull rasza. [llkana temneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHUE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3omporieccsl B MACAIBHOM Ta3e C MOCTOSHHBIM
KOJIMYEeCTBOM BellecTBa. ['paduyeckoe mnpeacTraBieHUE H3OMPOIIECCOB: H30TEpMa, H30X0pa,
nzo0apa.

Texnuueckue ycTpoHCTBa M MPAKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, MOKa3bIBAIOIIME IUCKPETHOE CTPOEHHUE BELIECTBa, (poTorpaduu MoseKyn
OPraHNYeCKUX COCTMHEHUH.

OmnpiTel 0 U Gy3un KuAKoCcTe! U ra3oB. Moienb

OpOYHOBCKOTO JIBU)KCHUS.

Monens onbiTa lTepHa.

ONBITHL, JIOKAa3bLIBAIOIIIE CYIIIECTBOBAaHUE MEXMOJIEKYIISIPHOTO
B3auUMOJIEHCTBUSL.
Mogenb, WUTIOCTPHUPYIOIask TPUPOTY JABICHUS ra3a Ha CTeHKHU cocyaa. OTBITHI,
WJUTFOCTPUPYIOIITHE ypaBHECHHE COCTOSIHUS HJI€AJIbHOTO rasa,
M30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
Omnpenenenrne mMacchl BO3[yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MepeHUi 00béMa
KOMHATBI, JaBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.
HccnenoBanue 3aBUCMMOCTH MEX/Ty TapaMeTpaMH COCTOSIHUSI Pa3pexeHHOTO
rasa.
Tema 2. Ocrosvl mepmoouHamuxku
Tepmoaunamuueckasi cucreMa. BHYTpeHHSsT SHEprus TEpMOJMHAMHYECKOU
CUCTeMbl M crocoObl e€ u3MeHeHus. KonmuecTBO TEIUioThl M paboTa. BHYTpeHHsst sHeprus
OJIHOATOMHOTO UJEATbHOTO Ta3a. Buapl Termsonepenayu: TEIUIONPOBOJAHOCTb, KOHBEKIIHA,
U3IIy4eHHe. Y ieJbHas TeII0EMKOCTh BelecTBa. KoanuecTBo TemIoThl pyu TeIUionepeaaye.
[Tonsitue 06 ammabatHOM mpouecce. IlepBwili 3akoH TepmoauHaMuku. lIpuMenenue
MIEPBOTr0 3aKOHA TEPMOIUHAMUKY K M3ompolieccaM. [ padudeckas uHTepnperanus padoThl rasa.
Bropoii 3akoH TepmoauHamuku. HeoOpaTUMOCTh MpolleccoB B Mpupoje. TemnoBbie
MamuHbl.  [IpuHOMOBL  JEHCTBUS — TEIUIOBBIX — MAlIWH.
[IpeoOpazoBanust SHEPTrUU B TEIIOBBIX MamnHaX. KoadduueHT moiae3Horo AeiHCTBUS TETIOBON
MamuHbl. [{ukn KapHo u ero xoaQuIMeHT mojae3Horo AecTBUS. DKOJIOTHUECKUE MPOoOIeMbl
TETIOPHEPTETUKH.



Texnuueckue yCTpoOiicTBa U TNPAKTUYECKOE MIPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOIUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3MmeHeHne BHYTpPEHHEW SHEPTHM Tella MPH COBEPIICHHH pPa0OTHI: BBUICT MPOOKUA W3
OYTBIIKH O] ICHCTBUEM CKATOTO BO3/IyXa, HarpeBaHue d(upa B JIATYHHOU TPYOKE IMMyTEM TPECHHUS
(BUIEOAEMOHCTpALIHS).

W3meHeHne BHYTpeHHEN SHEPT UM (TEMIIEpaTypbl) Teja PU TeIIonepeiaye.

OmnpIT M0 amuabaTHOMY PAaCIIMPEHUIO BO3/TyXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Mogenu mapoBoil TypOUHBI, IBUTATEII BHYTPEHHETO CrOPAHUs], PEAaKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomoi

N3mepenue yaenpHON TEIIOEMKOCTH.

Tema 3. Acpezammuvie cocmoanus eeuyecmea. Dazosvie nepexoovl

[TapooOpazoBanune u koHaeHcaus. Mcnapenue u kunenue. AGCOTIOTHAS U OTHOCUTEIbHAS
BII&KHOCTh BO3/ayxa. HacelmeHHbI map. YiaenbHas TemioTa mapooOpa3oBaHMs. 3aBHUCHUMOCTH
TeMIEePaTypbl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Tena. AHH30TPOIHS CBONCTB KPUCTAIIOB.

Kunkue kpucramisl. CoBpemMeHHble Marepuansl. [l1aBieHne W KpucTaM3anus. Y AelbHAs
TeruioTa riasnaeHus. Cyonumarus.

VYpaBHeHHe TemI0BOro OanaHca.
TexHnueckre ycTpoHCTBA M NPAKTUYECKOE IMPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMETP, TEXHOJIOTUH ITOJTYYCHUA COBPEMECHHBIX MAaTE€PHUaIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
1 HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HacChIIEHHBIX TapoB. Kunenue npu

MOHMKEHHOM JaBiieHnu. CriocoObl u3MepeHus

BJIQYKHOCTH.

Habmonenue HarpeBanus U MiiaBjieHHs] KpUCTAIIMUECKOTO BemiecTBa. JleMoHcTpanus
KpPHUCTAILJIOB.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3mepenune 0THOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Pa3nen 4. DjaekTpoaMHAMHKA

Tema 1. dnekmpocmamuxa

OnekTpu3amus  Tel. OJEKTpUYeCKHd 3apsa. J(Ba BHAA INEKTPUYECKUX  3apsJIOB.
[IpoBOTHUKY, AUANEKTPUKH U TIOTYIIPOBOIHUKU. 3aKOH COXPAHEHUS AIEKTPUIECKOTO 3aps/a.

Bzaumopneiicteue 3apsmoB.  3akoH  Kymona. TodeuHslid  snekTpuyeckuil  3apsl.
Onektpuyeckoe 1mosie.  Hampspk€HHOCTH — dlleKTpuueckoro mojs.  IIpuHimmn

CYIIEPIIO3UIINH DJIEKTPUYECKUX T0JIeH. JIMHUY HANPSZKEHHOCTH DIIEKTPUYECKOTO TOJIS.

PabGora cun oanekrpocrarnyeckoro mosd. [lorteHuman. Pa3HocTh  MOTEHLMANOB.
IIpoBOAHUKY U AUDIIEKTPUKH B DIIEKTPOCTATUYECKOM IOJI€. JJuanekTprudecKkas IpOHULIAEMOCTb.

OnexTpoéMkocTs. KoHzieHCcaTOp. DNEKTPOEMKOCTD INIOCKOTO KOHAEHCATOPA.

OHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

TexHuueckre yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: DBJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKAs 3allluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB, KOHJIEHCATOP, KOMHMPOBAIbHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCeTpolcTBO U IPUHLIMI JAEUCTBUSA AJIEKTpoMeTpa. Bzaumoneiicteue
HA3JIEKTPU30BaHHBIX TEIL.



DNEeKTpUUYECKOE MOJIe 3apsHKEHHBIX Tell. [IpoBoHUKY B

AJIEKTPOCTATUYECKOM I0JIE. DIEKTPOCTAaTUUECKAs 3alluTa.

JIMBIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTD NIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCaTopa 0T  IUIOLIAaU
IJIACTHUH, PACCTOSTHUS MEKy HUMU U TUIIEKTPUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31exmpuueckuit mox. Toku 6 paznuunsix cpeoax

DneKTpudecKuit TOK. YCIOBMS  CYILECTBOBAHMS AIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [TocTOSTHHBIN TOK.

Hanpsokenue. 3akon Oma 11 yyacTka Lemu.

DnexTpudeckoe COTIPOTHUBIIEHUE. VY nensHOE COTIPOTHUBJIEHUE BEIIIECTBA.
[TocnenoBarenpHOE, MapaylieIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

Pabota AIEKTPUUECKOTO TOKa. 3aKkoH Jxoyns—Jlenmna. MomuHoCTh
AIIEKTPUYECKOTO TOKA.

DNeKTpOABMKYIIasl cujla U BHYTPEHHEE CONPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH Oma
JUIS TIOJTHOM (3aMKHYTOM) anekTpuueckoi renu. KopoTkoe 3ambikaHue.

DneKTpoHHas MIPOBOIUMOCTh TBEPABIX METaJUIOB. 3aBUCUMOCTh
COTPOTHBIIEHUS METAIIJIOB OT TeMIieparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpu4YecKuil TOK B Bakyyme. CBOKCTBA 3IEKTPOHHBIX ITYy4KOB.

[osrynpoBoOAHUKH. CobcTBeHHas u npuMecHast MIPOBOJIUMOCTh
moTynpoBoaHUKOB. CBoMcTBa p—N-niepexoa. [1orynmpoBoIHUKOBBIE TPHUOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax W paciiaBax AIIEKTPOJIUTOB.

DJIEKTPOJIMTUYECKAS TUCCOLMAIUA. DIEKTPOIIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENIbHBIN pa3psaa. MoaHus.
[Tna3ma.

Texuuueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHUE: aMIIepMETP, BOJIbTMETP, PEOCTar,
UCTOYHUKHA TOKa, OAIIEKTPOHArpeBaTelbHble MPUOOPHI, DIEKTPOOCBETHUTENbHBIE MPUOOPHL,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIH  JMOJ, TEPMUCTOPbI U  (POTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

H3Mepenne cuibl TOKa U HampsHKEHUS.

3aBUCUMOCTb CONPOTUBIICHUS LUUJIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOLIAAH
MOTMEPEYHOI0 CEYCHU U MaTepuaa.

CwmenaHHO€ COeMHEHHE ITPOBOTHUKOB.

[Ipsimoe  u3mepeHue 3IEKTPOABMKYIIECH cunel.  Kopotkoe 3aMbIKaHUE
rajJbBaHUYECKOr'O AIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBJIEHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psa v mpoBOAUMOCTb BO31yXa. OJTHOCTOPOHHSA

MPOBOIMMOCTb AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3ydenune cMemanHoro COeIMHEHUsS PE3UCTOPOB.

N3mepenne aeKTpoABUKYILEN CUIIbI HCTOYHHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue snexrponusa.

MexnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3oBoro ypoBHsS B 10 Kilacce OCYIIECTBISIETCS C Y4ETOM



COJZIepKATENbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJIOTHUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouamus, CBSI3aHHbIE C HM3YyYEHHEM METOJOB HAyYHOTO ITO3HAHUS:
SBJICHUE, Hay4dHbId (pakT, rumote3a, (u3MYecKas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: perieHre CUCTEMBI ypaBHEHUH, TMHEHas GyHKIus, mapaboia, rumnepboia,
uX rpaduku 1 CBOWCTBA, TPUTOHOMETPHUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX HPOEKLUHMH Ha OCH KOOpIMHAT,
CII0KEHHE BEKTOPOB.

Buonoeusn: mexannyeckoe JIBIKEHHE B JKUBOW Mpupojie, TUdQy3us, 0CMOC, TEINIOOOMEH
YKUBBIX OpraHU3MOB (BHJIbI TEIUIONEpEIadyH, TEIJIOBOE PAaBHOBECHE), DIIEKTPUUECKUE SBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: NUCKPETHOE CTPOCHME BEILIECTBA, CTPOCHHWE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIJIOBble CBOMCTBA TBEPIBIX TeJ, JKUIKOCTEH MU Ia30B, JEKTPUUECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAIINS, TalbBaHUKA.

T'eoepagus: BNaxXHOCTH BO3/IyXa, BETPBI, 0ApOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHNe ABMKEHUN C UCMOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHMKE, TOJIIUITHHUKY, HCIOJIb30BaHME 3aKOHA COXPAHEHHs HMIIyJbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JABUrarelb BHYTPEHHETO CropaHus, IapoBas TypOuHA, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJy4YEHUsI COBPEMEHHBIX MaTepUaAIOB, B TOM UHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTWH,  DJJIEKTpOCTaTHYecKass  3aluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, AIIEKTpPOHArpeBaTENbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pa3nen 4. DiaekTpoaMHAMHKA

Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUA

[locTosiHHbIe Maruuthl. B3ammoneilcTBHEe MMOCTOSIHHBIX MAarHUTOB. MarHuTHOE MoOJe.
Bekrop marautHoM uHAyKIMU. [[pyHIMN Cynepno3uiiii MarHUTHBIX MOJiek. JIMHMU MarHUTHOM
unaykuud. KapTuHa nuHuil MarHuTHOW MHAYKIIUU TOJISE HOCTOSTHHBIX MarHUTOB.

MaruutHoe moJie MpPOBOJHMKA ¢ TokoM. KapThHa JIMHUI MHAYKIUHM MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBLIEBOIO NMPOBOJHUKA, KATYIIKA C TOKOM.
OmnsiT Dpcrena. B3anmoeiicTBre MpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOly/Ib U HallpaBJICHHUE.

Cuna Jlopenua, €€ monaynb M HanpasieHue. JIBWKeHHME 3apsDKEHHOM 4YacTHLBL B
OJIHOPOJJHOM MarHuTHOM noJie. PaboTa cuiel Jlopenua.

SIBneHue AIIEKTpOMAarHUTHOW MHAYKUMU. [IOTOK BekTOpa MAarHUTHOM WHIYKLMH.
ONeKTpOoABMKYIAsl CHJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHON nHaykuu dapanes.

BuxpeBoe anekTpuueckoe mosie. OJIEKTPOIBMKYIAs CUila MHIYKIUU B IPOBOJHHUKE,
JBIDKYILLIEMCS IIOCTYIIATEJIBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuiio Jlenua.

WNHayKTUBHOCTD. SIBIEHNE CAaMOMHAYKIMHU. DJIEKTPOABIKYIIAs CHJIAa CAMOMHTKIIUH.

OHeprus MarHUTHOTO TIOJS KaTyIIKd C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIE MAarHUTHI,
JJIEKTPOMArHMTBHI, JJIEKTPOABUrATENb, YCKOPUTEIIH dJIEMEHTAPHBIX YACTUL], UHIYKLIIHOHHAS I1€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MarHUTHBIM NoJ1eM. JInHumn
WHIYKLIUHA MarHUTHOTO TOJIS.

B3aumoneiicTBue 1ByX NpoBOJIHUKOB ¢ TOKOM. Cuia

Awmnepa.

Jencteue cuibl JIopeH1ia Ha HOHBI WIEKTPOIUTA. SIBIEeHNE
3JIEKTPOMArHUTHOM MHIYKIIUH.

[IpaBuito Jlenna.
3aBHUCUMOCTD 3JICKTpOI[BH)KymeI CUJIBI MHAYKIMU OT CKOPOCTH HU3MCHCHHA MArHUTHOTI'O
MOTOKA.

SIBrieHME CaMOWHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA MOCTOSSHHOTO MarHMTa Ha pamMKy ¢ TOKoM. McciietoBaHue sSIBIICHUS
3JIEKTPOMArHUTHOW UHIYKIIUH.

Pa3nen 5. Kosiebanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble Koaeoanus

KonebatenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHUsA. [ apMoHHMUYECKHE
konebOanus. Ilepuon, uwacrota, ammumtyga U (asa koneOanuil. [IpyXMHHBI MasATHUK.
MareMaTtnueckuii MassTHHK. Y paBHEHHUE TapMOHUYECKHX Kosebanuid. [IpeBpaienue sHepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIC KOJICOAHUS B HACATLHOM
KoJeOaTeNbHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U 3JIEeKTPOMAarHUTHBIMU
kosebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPIHHM B HJCATHHOM KOJEOATSIHbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromuX KojeOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUEe KOJIeOaHUs.
Pe3onanc. BeiHyXIeHHBIE 2IEKTPOMArHUTHbIE KOJeOaHusl.

[Tepemennbiii Tok. CUHYCOMAQIbHBIN NEPEMEHHBIM TOK. MOIIIHOCTh IEPEMEHHOIO TOKA.
AMIUTMTYIHOE U IEHCTBYIOIIEE 3HAYCHUE CUITBI TOKA U HATIPSKEHUSL.

Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOSIEHUE DIEKTPUUECKONH HSHEPrHH.
DKOJIOTUYECKHE PUCKH TpU TPOU3BOJACTBE ANEeKTpodHepruu. KynbTypa uCHOIB30BaHUS
AIIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

Texuuyeckue ycTpoilcTBa U NPAKTUUECKOE TMPUMEHEHHE: OHIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeiay.

Jlemoncmpayuu
UccnenoBanue mapamMeTpoB KoleOaTenbHOM CUCTEMBbI (NIPYKHUHHBIA WA
MaTeMaTHYEeCKUI MasTHUK).

Habmonenue 3atyxaromux konebanuii. MccnenoBanue

CBOWCTB BBIHY)K/IEHHBIX KoJieObanuii. Habmogenue pezoHanca.

CBOOOTHBIE NIEKTPOMATHUTHBIE KOJTEOaHMSI.

OcmuinorpaMmbl — (3aBUCMMOCTH  CHJIBI  TOKa U HAmpsDKEHUS OT BpPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOaHHIA.

Pe3onanc mpu mocnegoBaTENbHOM COEOUHEHUN PE3UCTOPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TUHUM 3IIEKTpoIIepeaayu.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol



HccnenoBanue 3aBUCUMOCTH TIEpUO/Ia MaJIbIX KOJIEOAHUH rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mepeMEHHOTO TOKAa B LENUM M3 IOCIEAOBATEIbHO  COECIUHEHHBIX
KOHJIEHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMAazHUmMHble 607THbL

Mexannueckue BOJIHBI, ycaoBus pacnpocrpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHus
u jgnuHa BOJHBL llomepedHble W TMpOJONbHBIE BOJNHBL MHTepdepeHmms u mudpakuus
MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKocTh 3Byka. BeicoTa Tona. TemMOp 3ByKa. DJIeKTpOMarHUTHHIE

BOJIHBI. YCJIOBUS U3IY4YEHUsI 3JIEKTPOMATHUTHBIX BOJIH.

B3aumnas opuenrauus BektopoB E, B, V B anexkrpomarnutHoi BosHe. (CBoiicTBa
AJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPaXEHHE, MpPEJOMIIEHHE,  MOJspu3auus,  AUQpakuus,
untepdeperusa. CKOpoCTh 3EKTPOMArHUTHBIX BOJIH.

[Ilkana 3M€KTPOMArHUTHBIX BOJIH. [IpMMeHEHHE 3JIEeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[lpuHUMOBl  pagvocBs3M U TelneBUACHUA. Panmonokanus.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

Texnuueckue ycTpoilcTBa M MPaKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTPa3ByKOBash JUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, PaJUONpUEMHHK, TEIEBU3O0D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpocTpaHeHHEe MOTIEPEYHBIX U MPOI0JIbHBIX BoJH. Kosebuomeecs Teno

KaK MCTOYHHK 3BYKA.

Habnionenue otpaxkeHus U nmpeaoMieHUs] MexaHnueckux BosiH. Habmonenue

uHTepPepeHH U AUPPaKLIUU MEXaHUYECKUX BOJIH. 3BYKOBOI pe30HaHC.

HaGnronenne cBS3M TPOMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIMTYAOW W YacCTOTOM
KoJIeOaHUH.

UccnenoBanue  CBOWCTB  DJIGKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHE, IPEJIOMIICHUE,
noJsipu3anus, Judpakius, UHTepdepeHITns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacripocTpaHEHHUE CBETA B OJJHOPOIHOM Cpelie.
JIyud cBeta. ToyeyHBI ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue M300paKEHHH B IIOCKOM
3epKa’e.

[Ipenomiienne cBeTa. 3akOHBI TMPEIOMIICHHS CBeTa. AOCOJIOTHBIA  IOKa3aTellb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. l[IpenenbHbIi Yrojl MOJHOTO BHYTPEHHETO
OTpakEHUs.

Jucnepcus ceera. Cl0KHBIN cocTaB Oenoro ceera. L[Ber.

Cobuparoniue W paccewBaroniie JIUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHHUE H
OTTUYECKAs CHsia TOHKOW JWH3BL. [locTpoeHne n300pakeHui B COOUPAIOIINX M PACCEUBAIOIINX
nuH3ax. Popmysa TOHKOM JIMH3BL. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

IIpenensl NpUMEHUMOCTH T€OMETPUIECKON ONTHKH.
BonnoBas ontuka. HMHrtepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUSA

HaOJI0IEHUS] MAaKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIIMOHHOM KapTHHE OT JABYX CHH(A3ZHBIX
KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakmus ceta. JudpakumonHas pemérka. YciaoBHE HAOMIOAECHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJ€HUU MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuueckue yCTpoicTBa M NpaKTHUYECKOEe NPHUMEHEHHWe: OYKH, Jyma, QoToarmnapar,



MIPOEKIIMOHHBIN arnmapar, MUKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PPAKIIUOHHAS PEIIETKA,
HOJISIPOU .

Jlemoncmpayuu

[IpssmosnHeliHOE pacrpocTpaHeHue, OTPOKEHUE U IIPEIIOMIICHUE CBeTA.
OnTryeckue npudoOpsI.

[TosHO€ BHYTpeHHEE oTpakeHne. Moaeinb ceeToBoaa. MccnenoBanue

CBOMCTB M300paKEHUH B JIMH3AX.

Mogenn MUKpOCKOTIa, TEJIECKOIIA.

Habnronenue natepdepeHnn cBera.

Hab6monenue mudpakiuu ceera.

Habmonenue nucnepcun ceera. [lonyuenue

CIEKTpPa C MOMOIIBIO PU3MBI.

[Tonydyenue cniektpa ¢ momoibio nudpakironHon pemérku. Habmonenue

MOJISIPU3ALlUY CBETA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3mepenne nokaszarens npenomieHus crekia. Mccmenopanue
CBOMCTB M300pakeHuit B uH3aX. Habmronenue aucnepceun cBeTa.

Pa3zien 6. OcHOBBI cIeHATbHOI TEOPHH OTHOCHTEIbHOCTH
['panuubpl MpUMEHUMOCTH KiIacCM4Yeckod MexaHuku. [locTymaTel crienuanbHOW TEeopuu
OTHOCHUTEILHOCTH: HWHBAPUAHTHOCTH MOJYJIS CKOPOCTH CBETa B BaKyyme, TPUHIIHI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILEHUE JIJIUHBI.
DHEPrusi ¥ UMIYJIbC PENATUBUCTCKON YACTHUIIBI.
CBs3b MacChl C SHEPTrUEl U UMITYJIBCOM PESITUBUCTCKOM YaCTHUIIbI. DHEPIrUs MOKOSI.

Pa3nen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6anHmMoB80U ONMUKU

®otonbl. ®opmyna Ilnanka cBs3u 3HEPruu GOTOHA C €T0 YaCTOTOW. DHEPrUs U UMITYIIbC
¢dhoToHa.

OtkpeiTie u wuccienaoBanue (oroddpdekra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitnmreitHa ais potodddexra. «KpacHas rpanumnay Gororddekra.

HaBinenne cBera. Omneitel II. H. JleGenena.

XHUMUYECKOE ACUCTBUE CBETA.

TexHuueckue YCTPOMCTBA M MPaKTUYECKOE MpUMEHEHHue: (POTOIIEMEHT,
dboTonaTuuK, conHeyHas 0aTapes, CBETOIUO/I.

Jlemoncmpayuu

@013 eKT Ha ycTaHOBKE C IMHKOBOH miacTuHoi. MccnenoBanue

3aKOHOB BHelIHero ¢oto3ddekra.

Ceerommon. ConHevHas

Garapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuro o -uactun. [lnaneraphas
Mozens aroma. [loctynarel bopa. M3nydenue u mornomenrue (poTOHOB MpH MEPEXOJie aToMa C
OJIHOTO YPOBHSI dHEPIUM Ha Apyroi. Buael ciekTpoB. CrieKTp ypoBHEW SHEPTUU aToMa BOJOPOa.

BonnoBble cBolicTBa yactull. Bosnel ne bpoiinsa. KopnyckyasipHO-BOJHOBOM JyannusM.

CHOHTaHHOE U BBIHYKJIEHHOE U3Ty4CHHE.

TexHuueckne YCTPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJbHbIA aHalIu3



(ceKTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna. Onpenenenue

JUTMHBI BOJIHBI JIa3epa.

HabGnronenue nuneiuaTeix CeKTpoB u3nydeHus. Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomoi

Halnronenue nuHeiuaToro crekTpa.

Tema 3. Amomnoe s0po

DKCIIEpUMEHTHI, I0OKA3bIBAIOLINE CI0KHOCTh CTPOEHUS A11pa. OTKpbITHE paJOAKTUBHOCTH.
OmnpiThl Pesepdopaa mo ompeneneHnio cocraBa paauoakTUBHOTO u3nydenus. CBoiicTBa anbga-,
Oera-, raMMa-u3nydeHus. BivsHue painoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTtkpeITHE IPOTOHA U HeMTpoHA. HykimoHHas Mmonens sanapa ['eitzendepra— MBanenko. 3apsina
sanapa. MaccoBoe uncio saapa. M3oromnst.

Anbba-pacniaz. DIEKTPOHHBIA M MO3UTPOHHBIN OeTa-pacrnian. ['aMmma- usmydeHue. 3aKoH
PaZvoaKTUBHOTO pacmaja.

DHeprus CBs3W HYKJIOHOB B sjpe. SAnepubie cuibl. Jlegekt Macchl siapa. AnepHbie

peakuuu. JlegeHue u CUHTE3 sAEp.

SAnepusiii peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl M TNEpCHEKTUBHI SACPHOU
SHEPreTHKU. DKOJIOTMUECKHEe aCIeKThI S/IEPHON SHEPTETUKHU.

OneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

MerTo 11 HAOMIOAEHUSI U PErUCTPALIUH AJIEMEHTAaPHbBIX YaCTHII.

dyH1aMeHTalIbHBIE B3aUMOIeHCTBUS. ENMHCTBO du3ndeckoit kKapTuHBI Mupa. TexHudeckue

yCTPOMCTBa U MPAaKTUYECKOE NMPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, simepHbIii peakTop, aToMHast boMOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

HccnenoBanue TpeKOB 4acTull (110 TOTOBBIM (GoTorpadusim).

Pa3nen 8. Dj1eMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

Dtanbl pa3BUTHUS acTpoHOMUU. [[puKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE ACTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKUe 3BE3/IbI, TUIAHETHI, KX BUIUMOE JIBIKEHUE.

CoiHeyHas cucTeMa.

Counnne. ConneuyHas akTUBHOCTh. Mctounuwk sHeprun CosHIIa W 3BE31. 3BE3MABI, UX
OCHOBHBI€ XapaKTepUCTUKHU. J{narpamMma «CeKTpajdbHbIM KIacC — CBETUMOCTDY. 3BE3/IbI TJIAaBHOU
MOCJICIOBATCIBHOCTH. 3aBHCHUMOCTBH «Macca — CBETHMOCTB» IS 3BE3J  TJIaBHOH
Mocjen0BaTebHOCTH.  BHyTpeHHee  crpoeHue 3BE3n. CoOBpEeMEHHbIE NIPEJICTABICHUS O
MPOUCXOKACHUH U 3BOJtOLMK COJIHIIA U 3BE3/1. DTallbl ’KU3HU 3BE3L.

Muneunsiii [1yTs — Hama I'anaktuka. [lonoxxenne u neuxenne CosHina B I'anaktuke. Tumsl
rajgakTuk. PaguoramakTuku v kBazapbl. YEpHBIE IbIPHI B sIpax ralakTUK.

Bcenennas. Pacmpenue Beenennoii. 3akon Xa06na. Pazberanue ramakTuk.

Teopus bonpiioro B3peiBa. PenukToBoe u3inyyeHue.

MacmrabHast ~ cTpykrypa  Bcenennoil.  Meraranaktuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habmonenust HeBOOPYKEHHBIM TJ1a30M C MCIMOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUN

JUISL OTIpeIeNICHHsI TTOJIOKEHHsI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHOTo noymapus U sipkue 3BE3/bL.



Habnronenus B teneckon Jlynsl, miuaner, Mieunoro ITyru.

O0o0maroniee NOBTOpEeHUE

Ponp ¢u3uku u acTpoHOMHH B DIKOHOMHUYECKOW, TEXHOJIOTMYECKOW, COIMAIBHOW U
TUYECKOHU cpepax AeaTeIbHOCTH YeI0BEKa, POJIb U MECTO (PM3UKU U ACTPOHOMHUH B COBPEMEHHOM
HAyYHOH KapTHHE MHpa, POJib (U3UYECKOW Teopud B (HOPMHUPOBAHHMU TPEICTABICHUH O
¢u3nvecKkoil KapTHHE MHpPa, MeCTO (HU3NUYECKON KapTUHBI MHpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4HbIX IIPEICTABICHUI O IPUpOIE.

MexnpeameTHble CBSI3H

N3ydyenne xypca ¢usuku 06a30Boro ypoBHsS B 11 Kiacce OCYIIECTBISETCS ¢ y4ETOM
COJZIEp)KaTeIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMM MaTreMaTuKH, OHOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBS3aHHbIE C M3YyYEHHUEM METOJIOB HAyYHOTO IIO3HAHMUS:
SBJIICHUE, HAy4yHbId (QakT, rumoresa, (u3nyeckas BEIUMYMHA, 3aKOH, TEOpHs, HaAOJIIOJEHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETPUYECKHE (YHKIIMU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl U HX
MPOEKIIMM Ha OCH KOOPIHMHAT, CJIOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU N01I00USI TPEYTOJILHUKOB, OMIPEIEeIeHNE TUIOIIa iU TUIOCKUX QUryp 1 00bEMa Ted.

buonocus: snekrpudeckue siBIEHUS B KUBOU IpUPOJIE, KoseOaTeIbHbIE TBUKEHHS B )KMBON
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOIE, AEUCTBUE palMallui Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOE€HHE aTOMOB M MOJIEKYJ, KpHUCTalIMyeckash CTPYKTypa TBEPHABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIM aHau3.

l'eocpagpus: MarHUTHBIE TOJIIOCa 3€MJTH, 3AJIEKU MAarHUTHBIX pyZd, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPICEHUH.

Texuonozus: AMHUM DJIEKTpOIiepead, TeHepaTop MePEMEHHOr0 TOKa, 3JIEKTPOJIBUTATEb,
WHIYKIIMOHHAs TIeYb, pajap, paauoNpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAst OaTapes.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3znea 1. DUBUKA U METO/IbI HAYUHOI'O ITO3HAHUA
bu6mmoreka [JOK
11 ®u3nKa ¥ METOJIbl HAYYHOT'O MIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
bubmmoreka [JOK
21 Kuniemariica > https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
22 Hlunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAaHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 9 1 bubnunoreka [IOK
' TeOpUn https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperarHble COCTOSIHUS BELECTBA. 5 bubnuoreka LIOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [JOK
41 uekTpocTatiia 10 https://m.edso0.ru/7f41bf72
49 [TocTosiHHBIN neKTpUYecKuil TOK. TOkM B 12 bubnnoreka [IOK
' Pas3IIUYHBIX Cpeiax https://m.edso0.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM uu@poBbIe
Ne o/m P Konrpoabsnbie | IIpakrnueckue (ucbp )
NPorpaMmbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarunuTHoOE€ 110J1€. IJIEKTPOMarHUTHAS 11 1 3 bubnuoteka [IOK
' WHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI
21 MexaHn4ecKre U 3JIEKTPOMarHuTHbIE 9 1 bubnuoreka [IOK
' Kosie6anus https://m.edsoo.ru/7f41c97¢
59 MexaHn4eCcKre U 3JIEKTPOMarHuTHbIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frHKa https://m.edsoo.ru/7f41c97c
Hroro mo pazaeny 24

Pazzen 3. OCHOBBI CHEIIUAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

31 OcCHOBBI clieMaIbHOM TEOPUU 4 1 bubnunoreka [IOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmuoreka [IOK
4.1 DNIeMEHThI KBAaHTOBOW ONTUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 Crpoenue atoma 4 bubnuoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOE SAPO

bubmuoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DneMeHTbl aCTPOHOMUU U aCTPOPU3UKI 7 Et?ri?/?r?iiiiﬁ?/fﬂlc%c
Hroro no pazneny 7
Pazgen 6. OBOBIAIOIEE TIOBTOPEHUE

61 | O%oGuaromes novtopene ‘ o oo AL
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KosmmuecTBo yacos DJIeKTPOHHBbIE
Ne Jara nudpoBbIe
Tema ypoka Kourpoubublie | IIpakrnueckue op
n/ Bcero u3yyenusi =~ o0pasoBaTe/bHbIE
padoThI padoTbl
n pecypcbl
®u3uKa — HayKa O IPUPOJIE.
Hayunrsre MeT(})[)I]fBI H03PH£{I/ISI 1 bubmmorexa [JOK
7 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u mecto pusuku B
(hopMUpPOBaHUHU COBPEMEHHOM 1 bubnuoreka [IOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATEIILHOCTH JIFOIEH
Mexannueckoe IBIKEHHE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubmuoreka [IOK
nBukeHus. llepemenienue, CkopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE IPSIMOTMHEHHOE 1 bubnuoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE NPSAMOIMHEITHOE 1 bubnunoreka [IOK
IBIDKEHHE https://m.edsoo.ru/ff0c372¢
CBoOoHOE MajieHue. Y CKOpeHue 1 bubnuoreka [IOK
CBOOOJHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHO€ IBUKEHUE.
JIBU>keHrEe MaTepuaabHOM TOUKH MO 1 bubmorexa [TOK
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH.
[Ipuniun otHOCUTENBHOCTH [ anmunes. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

NHepruanpHbIE CUCTEMBI OTCUETA.
Ilepsbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [JOK

9 CYIIEPIIO3UINY CHI. BTOPOH 3aK0H
yrep H p N https://m.edsoo.ru/ff0c3be8
HproTona myist MaTepuanbHOU TOUKH.

10 Tperuii 3akoH HeroToHa 114 bu6mmoreka [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TArotenus. Cuna

11 TsoxectH. IlepBast kocMudeckas bubmmorexa [JOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoteka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenust. KordbdbumueHT TpeHust.

13 Cuia cin OTI/IBneI({bI/Iq:IH u BI/I)II)(GHI/II/I bubmorexa [OK

P P https://m.edsoo.ru/ff0c3f76
Tena B )KUIKOCTH WIIH Ta3e
[TocTymarensHOE U BpaIlaTebHOE

1 JBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [JOK
Mowment cuibl. [1nedo cunel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tela
Nmiynsc MaTepranbHOM TOUKU, CUCTEMBI

15 MaTepHUaIbHbIX TOYEK. bubnuoreka [IOK
NMiynbc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyasca. PeakTuBHOE ABIKEHHE
PaboTa 1 MOIITHOCTH CHJIBIL.

16 Kunernueckas sHeprust MaTrepuaibHOM bubnunoreka [IOK
Touku. Teopema 06 u3MeHEeHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [ToreHuunanbHas SHEpPrusl. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[MoreHumansHas SHEPTUs yupyro
nepopMHUPOBAHHON IPYKUHBI.
[MoTeHumanpHas SHEPrus Te1a BOIU3U
MIOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHumanbHbIe U HENOTEHIIMATBHBIC
cuiibl. CBs3b pabOTHI
HETIOTEHIIMATBHBIX CHJI C H3MEHEHHEM
MEXaHMYECKOW PHEPTUU CUCTEMBI TEIl.
3aK0OH COXpaHEHHUs MEXaHUYECKOU
SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlabopamopuas paboma
«MccnemoBanue CBsI3U pabOTHI CHIIBI C
M3MEHEHHEM MEXaHHUYECKOW SHEPTUU
TeJla Ha MPUMEPE PACTSIKCHHS
PE3UHOBOTO KI'yTa

20

KonTpoabHast padoTa 1o teme
«Kunematuka. Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE T0JIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOM Teopuu. bpoyHOBCKOE
nsuxenue. Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABW)KECHHUA U
B3aUMOJICHCTBUS YaCTHUL] BELLIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEU U
TBEPABIX TEI

23

Macca MOJICKYIIL. KommuectBo
BemiecTBa. IloctosHHas ABoraz[po

24

Tennosoe pasHoBecue. Temneparypa u
e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii ras 8 MKT. OcHOBHOE

bu6mmoreka [JOK

25 ypaBaenne MKT https://m.edsoo.ru/ff0c4fde
AOcoJoTHas TeMIeparypa Kak Mmepa

26 CpeaHEeN KUHETUYECKOM SHEPrUuun bubnuoteka [IOK
JBUKECHUSI MOJIEKYJ. Y pDaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanmberoHa. ['a30BBIC 3aKOHBI
Jlabopamopnas paboma

28 «MccnenoBanme 3aBUCUMOCTH MEXITY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEeHHOTO ra3a»

29 H3omnporiecchl B nacaibHOM ra3e u ux bubmmoreka [JOK
rpaguvecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sueprus
TEPMOIUHAMHYECKON CUCTEMBI U

30 crrocoOnI eé m3MeHeHus. KoanyecTBo bubmuoreka [IOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
rasa

31 Bup Terutonepenaun Bubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenpHas TEII0EMKOCTDH BEIIECTBA.
bubmmoreka [JOK
32 KonunuecTBo TemoTsl npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuabdaTHbIN mpoiecc

33 IlepBrlii 3aKOH TEPMOIMHAMUKH U €TO bu6nuoreka LIOK
IIPUMEHEHHE K U30IIpoLieccam https://m.edsoo.ru/ffOcSefc

34 HeoOpatumocTs mpoeccos B bubnuoreka [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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npupone. Bropoii 3akoH
TCPMO AUHAMHKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun aeiicteus u K11/ remioBoi

bu6mmoreka [JOK

3 MalIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1/]
37 DKoJoru4eckue npooaemMsl
TETUIOPHEPTeTHKI
38 O6o0matomuii ypok «MomnekymnsipHas bubnuoteka [IOK
¢uznka. OCHOBBI TEPMOIUHAMUKIY https://m.edsoo.ru/ff0c6938
KonTpoabHas paGora no teme
39 «MountekynsipHas ¢usnka. OCHOBBI brommorexa [TOK
YIEP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKH
40 [TapooOpazoBanue 1 KOHIEHCAITHS. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIIbHAS
41 BJI&YKHOCTH BO3/1yXa. HachleHHbIi na bubmorexa [IOK
AYXa. - P https://m.edsoo.ru/ff0c64d8
Trépnoe Teno. Kpucramnuueckue u
amopdHbIe Tela. AHU30TPOITHS bubnuoreka [IOK
42 -
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctaiiibl. CoBpeMEeHHbIE MaTepUabl
[1naBneHue u KpucTaILIU3AIUA.
43 VY enpHast Teri0Ta MiiaBjIeHUus bubmmorexa [IOK
s ' https://m.edsoo.ru/ff0c6708
CyOnumarus
bubnmoreka [JOK
44
YpaBHEHHE TeILIOBOrO bananca https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Ten. DIeKTPUIECKU bubnmnoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ff0c6bcc
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3apsizioB

[TpoBOIHUKH, AUIIIEKTPUKHU U

bu6mmoreka [JOK

46 IOJIYIIPOBOJHUKU. 3aKOH COXpAHEHUS
YHpOBOA p https://m.edsoo.ru/ffOcébcc
AIEKTPUUECKOTO 3apsia
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodueuHsIN 31eKTpUUECKUN Bubmaorexa HOK
Y ’ P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsisk€HHOCTB 27EKTPUIECKOTO
48 nons. [IpuHnmn cynepnosunun bubnuoreka [IOK
AIEKTPUYECKUX TToJer. JInann https://m.edsoo.ru/ff0c6df2
HaPsHKEHHOCTH
PaboTa cui anexTpocTaTHuecKkoro
49 nois. [Torennman. PasHocTh bubmorexa LHOK
' ’ https://m.edsoo.ru/ff0c6f00
OTEHIINAJIOB
IIpoBOOHUKY M QUDIIEKTPUKHU B
50 3.]'IpeKT OCTaTUYECKOM n(fne bubmmorexa LIOK
p ’ https://m.edsoo.ru/ff0c7018
JluanekTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMkocTs. KoHneHncaro
p a p https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTD TIJIOCKOTO
52 KOHEHCATOPA. DHEPTUA 3apSKEHHOTO bubnnorexa [JOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 Jlabopamopuas paboma "VIamepenue
EKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMIT 1EUCTBUS U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa.
DnexTpocTaTH4ecKas 3aliura.



https://m.edsoo.ru/ff0c6bcc
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https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3a3zeMIIeHUE AIEKTPOIPHOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €ro
cyuiecTBoBaHus. [I0CTOSTHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conporusinenue. 3akoH Oma Jyist
ydacTka Lenu

56

[MocnenoBarensHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas paboTa

«M3ydeHune cMenraHHOTO COeANHEHHUS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH ANMEKTPHUIECKOTO
Toka. 3akoH J[xoynsa-Jlenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma Jy1st TOJTHOH (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3aMbIKaHHE.

Jlabopamopnas paboma «3mepeHune
OJIC ucToyHMKa TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAs MPOBOIUMOCTh TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAJUIOB OT
Temmeparypbl. CBEpXIpOBOIUMOCTD

60

DNEKTPUUECKUI TOK B BAKYyyME.
CBolicTBa SJIEKTPOHHBIX ITYYKOB

61

[TomynpoBoAHUKH, UX COOCTBEHHas H
npuMecHas NpoBoanMocTh. CBoiicTBa
p—n-nepexoxa. [loaynpoBoaHUKOBEIE
prudOpPbI

bubmmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEeKTpUUECKU TOK B pacTBOpax U
pacIiaBax 3JI€KTPOJIUTOB.

bubmuoreka [IOK

62 DNEKTPOTUTHYECKAS TUCCOIMALINA. 1 https://m.edsoo.ru/ff0c82ba
DNEeKTPOIIN3
DNEeKTPUYECKUN TOK B ra3ax.

63 CaMocTOSTENbHBINA U 1 bubnuoreka [IOK
HECAMOCTOSTENbHBIN pa3psal. MoaHuUA. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npubopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o0maromuii ypox 1 bubnuoreka [IOK
«INEKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTpoabHasi padora 1o teme

66 «Qnekrpocratuka. [locTosHHbBIN 1 bubnuoreka [IOK
3ieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpeIax»
PesepBHbliil ypok. KonTpoJsbHast padora bubnuoreka [IOK

67 1
1o Teme "DyekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbiit ypok. O60061maronuii ypok 1o 1 bubnuoreka [IOK
teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

115 KJIACC (684)

KosmuecTBo yacos DJIeKTPOHHbIE
° T uppoBbI

‘:‘ Tema ypoka Beero Konrpoabubie | Ilpakruyeckue i[:y:eﬂnﬂ :)Iﬁgjal;?)na:enbﬂme

/ padoTbI padoThI pecypest

n
[TocTostHHBIE MAarHUTHI U UX
B3auMo/jieiicTBe. MarHuTHOE ToJie. 1 bubmmoreka [JOK
Bekrop marautHoOM HHAYKIWU. JIMHUN https://m.edsoo.ru/ff0c9778
MAarHUTHOW WHIYKIIUH
MarsuTHO€ 10JI€ TPOBOJHUKA C TOKOM.
OmneIT Opcrena. 1 bubnuoreka [IOK
B3anmopaelicTBre NpoBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paborta «3ydenne 1 1 bubnuoreka [IOK
MAarHUTHOTO TOJISI KATYIIKH C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI Ha
MPOBOJIHUK ¢ TOKOM. Crita Amriepa.
JlaGopaTopHas pabota 1 1 bubnuoreka [IOK
«Uccaenosanue neiicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM)
JleiicTBre MarHUTHOTO TOJIST Ha
JBIKYIYIOCS 3apsSDKEHHYIO YaCTHUITY. 1 bubnmoreka [JOK
Cuna Jlopenna. PaboTa cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkrpoMarHuTHas uHAyKus. [lotok
BEKTOpa MarHuTHOU uHaykuuu. J/1C 1

HWHAYKIHUU. 3aKkoH BHeKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papaaes

Jlabopamopnas paboma
«HccnenoBanue sBICHUS
AIIEKTPOMATHUTHON HHIYKITHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. JJ1C caMOMHTyKITUH.
DHeprusi MAarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE TI0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AJIEKTPOMArHMTHI, 3JIEKTPOIBUTATEb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHII,
MHIYKIIMOHHAs 11eYb

10

O6o0matomuii ypok «MarauTHoe
noJie. DIEKTPOMAarHUTHAS HHIYKIIHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTpoabHasi padora 1o teme
«MarauTHoO€ 1oJI€.
DneKTpOMarHuTHas MHIYKIIHASY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOIHBIE MEXaHUYECKUE
kosnebanus. ['apmoHnueckue
KojeOaHus. YpaBHEHHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

bubnuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

Jlabopamopuas paboma
«MccnenoBanue 3aBUCMMOCTH

nepuoJa MaJibIx KoJieOaHMit T'py3a Ha HUTH

OT JIMHBI HUTHU U MACCHI I'py3a»

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIC KOJICOaHUS B
UACaTbHOM KOJIe0aTeIbHOM KOHTYpE.
AHajoTusi MEXIy MEXaHHYECKUMU U

QJICKTPOMAariMTHBIMHA KoJIeOaHUSIMHA

15

®opmyna TomcoHa. 3akoH
COXpPAaHCHUA SHECPI'H B UACAIBHOM
KoJIe0aTeNbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarOmux
KojeOaHusx. BelHyXeHHbIE

MexaHnyeckue KoJjicoaums. Pesounanc.

BBIHY)KJIeHHI)Ie BJ'ICKTPOMaFHI/ITHI)Ie
KoJicOaHnsa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennsbiii TOk. CUHYyCOMAAIBHBIN
MepeMeHHbIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
NefcTByIOIIee 3HAYEHUE CUIIbI TOKA U
HaNPSHKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHUECKOE IPUMEHEHUE

3JIEKTPUYECKOI0 3BOHKA, TeHepaTopa
NIEPEMEHHOT0 TOKa,
JIMHUH 3JIEKTpoIiepe1ad

bubnuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHUE PHUCKHA IIPpU TPOU3BOACTBC

anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHMS DJIEKTPOIHEPTUH B
MMOBCEIHEBHOM

JKU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [Tepuoa. Ckopoctsb

bubmuoreka [IOK

21 pPacIpOCTPaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie 1 IPOJOJIbHBIE BOJIHbI
29 3ByK. CKOpOCTb 3BYyKa. [ pOMKOCTB 3ByKa. bubnuoteka [IOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [lkana Bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBI paTUOCBS3Y U
24 TeneBuAeHUs. Pa3BuTue cpescTB CBA3HU.
Pannonoxanus
o5 KontpoabsHas padora «Kosebanus u bubnnoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonnHeliHOE pacipoCTpaHEHHE
%6 CBETa B OJHOPOJIHOM Cpejie. bubnuoreka [IOK
ToueuHsblil UICTOUYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoeHue bubmmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHMi1 B MIJIOCKOM 3epKalie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
08 oTpaxkeHue. [IpenenbHblil yroi noJHOTro bubnuoreka [IOK
BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUs
29 Jlabopamopnas paboma «3mepenne bu6nuoreka LIOK
[IOKa3aTels MPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [loctpoenue nzoOpakeHuii B bubnuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. DopMyna TOHKOM JIMH3BI.
VYBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlabopamopnas paboma

31 «HccnenoBanue CBOMCTB
M300paXeHUH B IMH3aX)
Hucnepcus ceeta. Clo>kHBINA COCTaB
32 6enoro ceera. LIper.
Jlabopamopuas paboma
«Habmroienne qucrepcuu CBeTay
33 WnTtepdepennus cera. udpakuus cera. bubnuoreka [IOK
JudpakuroHHas pemeéTka https://m.edsoo.ru/ffOced22
34 [TorrepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue mprudOPHI M yCTPOICTBA U
yCIIOBUS UX 0€30MacHOTO MPUMEHEHUS
['panu1el npUMEHUMOCTH
36 KJ1Iaccuyecko MexaHuku. [locTynaTel bubnuoreka [IOK
CIICLIMAIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIBHOCTHU
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeIeHre BpeEMEHU U COKpaIleHHe Bubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMITYJIbC PEISTUBUCTCKOM
38 gacTullbl. CBSI3b Macchl C JHEPTUel U bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
UMITYCOM. DHEPIHsl MOKOS
KonTpoabsnas padora «Ontuka. OCHOBBI
N bubmuoreka [IOK
39 CHEelUaIbHON TEOPUU OTHOCUTENBHOCTI

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. @opmyna [nanka. Dueprus u

bubmuoreka [IOK

40
uMIynbe GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE
bu6mmoreka [JOK
41 otodddexra. Onerter A. .
¢ bd https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddekra. YpaBHenue
42 BﬁHmTegl)Ha m;ls)[(bq)omaq)(ll))ema brmmorexa [TOK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gporosddexra
JlaBneaune cBera. OnbiTh [1. H.
43 JlebeneBa. XuMHu4ueckoe JEHCTBUE CBETA bubmorexa [OK
Ackd. a1 https://m.edsoo.ru/ff0d04a6
TexHnueckue ycTpolcTBa U
MPaKTUYECKOE  MPUMEHCHHUE:
44
dhoToseMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO/T
45 Pemenue 3amad mo temMe «JI€MEHTBI bubnuoreka [IOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITHI
46 Pezepdopna mo paccesHuo o-4acTu bubmmorexa [IOK
pLOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaesb aToMa
bubnuoreka [IOK
47 I1 b
OCTYAaThl bopa https://m.edsoo.ru/ff0dOafa
H3znyuenune u norionieHrue (hOTOHOB IPU
48 ne ey:o € aToMa c o uIlioro Q)OBHSI ’ bubnmorexa [JOK
PEXOA . A P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroil. Buasl criekTpos
BoaHoBbIe cBoMcTBa YyacTull. BoJIHEI fe
. N . % bubnmuoreka [IOK
49 bpoitnsa. KopryckynsipHO- BOJIHOBOM

Ayallnu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BBIHYXKACHHOC U3JIYYCHUC

50

OTkpbITHE paInOaKTUBHOCTU. OTIBITHI
Pesepdopaa mmo onpeneneHuo cocraBa
PaIMOAKTUBHOTO M3JIY4CHHS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CoiicTBa anba-, 6era-, raMma-
n3iy4eHus. BiausHue
PaJIMOAaKTUBHOCTH HA KHBBIC
OpTaHU3MBI

52

OTkpbITHE TPOTOHA U HENTpoHA. V30TOMBI.

Anwda-pacna.
DNEeKTPOHHBIN U IO3UTPOHHBIN Oera-
pacnazn. ['aMmma-n3iydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B SIpE.
SnepHbie peakuuu. SnepHbiid
peaktop. [Ipo0iaembl, TEPCTIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIICPHOM
SHEPreTHKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJyieMeHTapHbIe YacTullbl. OTKPBITHE
NO3UTpOHA. MeTo 16l HaOMI0ICHUS U
perucTpanu 3JeMEHTapHbIX YaCTHII.
Kpyrasiii cton «®yHaameHTanbHbie
B3auMoieicTBUs. EnnHcTBO
(bu3n4eCcKOi KapTUHBI MUPA»

bubnuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3aH0r0 HeOa. Co3Be3aus,
SIpKUE 3BE3/IbI, TUIAHETHI, KX BUMMOE
nemxkenne. CollHeuHas cucreMa

56

Connue. CoslHeYHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua u 3BE37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bl, KX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MOCJeI0BaTEeNIbHOCTH. BHyTpeHHEee
ctpoenue 38&311. CoBpeMEHHbIE
MPEACTABJICHUS O IPOUCXOXKICHUN U
spoJsrronuu CoJIHIIA U 3BE3]

58

Muneunsiii [Tyt — Hama ["anaktuka.
[Tonoxenue u apmxenue CosHua B
lNanaktuke. ['anaktukn. Y€pHbie
JBIPBI B IIpax TaJIaKTHK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosemoro B3peIBa.

PennkroBoe uznydyeHue.

Meraranaktuka

60

Hepemennsie mpoGieMbl aCTpOHOMUU

61

KonTpoabHasi pabora «371eMeHTbI
aCTPOHOMHUU U aCTPOPHUIUKU»

62

O6o0matomuii ypok. Poiib hpusuku u
aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTMYECKOM, COIMAIbHON 1
ATUYECKOH chepax AesiTeIbHOCTH
YyeJI0BEKa

63

O6o6maromuit ypok. Pons u mecto
(GU3UKU ¥ aCTPOHOMUHU B
COBPEMEHHOM HaAy4HOU KapTUHE MUpa

64

O6o06maromuit ypok. Ponb puznueckoit
TeOpHH B GOPMUPOBAHUH NPEICTABICHUN
o puzmueckoi

KapTUHE MHpa




65 O6o6maromuit ypok. Mecto ¢uzndeckoit
KapTUHBI MUpa B 00ILIEM psay
COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBIX IIPEJICTABICHUN O IIPUPOIE

PesepBHbIl ypok. MaruutHoE nose.

66

SHCKTPOMaFHI/ITHaﬂ HUHAYKOUA

Pesepubrit ypok. Ontrka. OCHOBBI

7 o
6 CHELUAaJIbHON TEOpUHN

OTHOCHUTCJIBHOCTH

Pesepnsrii ypok. KBanToBas ¢uznka.
DJIEMEHTHI ACTPOHOMHUHM U
acTpoU3UKI

68

OBIIEE KOJIMYECTBO HACOB I10
I[TIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» ®dusuka, 10 knace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. mox penakmueii

[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

» ®duswnka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrun B.M. nox penakuueit

[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

e A.Il PemvkeBuu. CoopHuK 3a7a4 o ¢pusuke. Mocksa, poda, 2005 - 2019 r.

e (Coopuuk 3amad no ¢usuke 11t 9 — 11 kmaccos. CocraBurens ['.H. Crenanosa. M.:
«[Ipocsemenuey, 1996 .

e 3amanus oOpaszoBarenbHoro noprana Pemry EI'D

METOANYECKHUE MATEPUAJIBI AJI5S1 YUUTEJISA

» ®duswnka, 10 kmace/ Msxkumes I.4., byxosues b.b., Corckuit H.H. o penakiueit
[TapdentreBoit H.A., Akimnonepnoe odmectBo «M3mgatenbctBo «IIpocBerienuey

» ®dusuka, 11 kimace/ Msaxumies I'.J1., byxosues b.b., Yapyrun B.M. o penakiueit
[TapdentreBoit H.A., Akimnonepnoe odmectBo «M3maatenbctBo «IIpocBernienuey

e Al PrvkeBny. COopHHEK 3ama4 1o ¢pusnke. Mocksa, [poda, 2005 - 2019 1.

e  COopnuk 3ama4 no ¢pusuke g 9 — 11 kmacco. CocraBurens [ H. Crenanosa. M.
«[Ipocemenne», 1996 T.

e ['.B. Mapkuna ®usuka 10 xacc. [Toypounsie mmansl o yueonuky .51, Msakumesa, b.b.
byxosuesa. B.: Yuurens, 2004. 5. BosikoB B.A. Tloypounsie pa3padotku o ¢usuke. 10
knacc. M.: Bako, 2006.

e COOpHHK TECTOBBIX 3aJJaHUH JJII TEMAaTUUECKOTO U UTOTOBOTO KOHTpPOJIs. du3uka 10
kiacc. M.: «Murennext-Lientp», 2004 r.

e C.M. Augpromeukut, A.C. CnyxaeBckuidl. ®uznka. «KOHCTpYKTOp» CaMOCTOSITETbHBIX
1 KOHTPOJIBHBIX paboT. 10 — 11 xmaccel. [Tocobue mns yuureneit. M.: [Ipocsenienue,
2010.

e A .H.Mamunaun. COOpHUK BOIIPOCOB U 3ajad 1o ¢puszuke. Mocksa, [Ipocsemnienue, 2002.r.

JlonoiHUTeILHAS JIUTEpaTypa:

1. Topnosa JI.A. UnTerpupoBanusie ypoku ¢usuku. 7 — 11 kinaccel. M.: Bako, 2009.

2. 3opun H.W. DnektuBHbIi Kypc «nemMeHTsl 0nodusukmy. (ki1ace.M.: Bako, 2007
3. I'pebenkuna T.M. ®usuka. [Ipeamernas venens. B. Kopudetii, 2008.
4. Tlepenbman S.W. 3anumatenvHas ¢usuka. M.: Hayka, 1983.
5. ®usuka B cxemax u tadbnumax/ Coct. C.A. Cobonesa. CII06.: «Tpuron», 2006.
6. 'opnosa JI.A. Onumnuazs! no ¢pusuke. 9 — 11 xnaccel. M.: Bako, 2007
7. JIeimapeBa H.A. ®@usuka 9 -11 knaccel. [IpoekTHast AedaTenbHOCTh ydanuxcs. B.: Yuurens,
2008.
8.I".A. bennpukos, b.b. byxoBiies u np. 3agaun no Gpu3uke A NOCTYMAOMIUX B BY3bl. M.:
«Hayxa»,1987 r.
9.T'.B. Menenun. ®usuka B 3agauax. M.: «Haykay, 1985 r.
10. HU.T'onpadap6. COopHUK BONIPOCOB U 3a/1a4 1o ¢usuke. M.: «Bpicias mkonay, 1982 r.
11. EI'D - 2009, ®usuka, M.: «Actpenby, 2008 r. (TecTsr).
12. U M. I'enbdrat, JI.DO. I'ennenmreiiy, JI.A. Kupuk. 1001 3anaua no ¢pusuke. M.:
«nexcay», 2007 r.



13. A.B. Xyropckoit u ap. Kak crath yueHbIM. 3aHATHS 110 (PU3HUKE CO CTAPIICKIACCHUKAMHU.
M.: «['mobycy, 2007.

14. Camoe nosHOE U3/1aHNE TUIIOBBIX BApUAHTOB peasibHbIX 3ananuii EI'D 2009 ¢usuka
/Coct. A.B. Bepkos, B.A. I'pu6os. — M.: ACT: Actpens, 2009.

15. EI'D. YHuBepcaibHble MaTepualibl 1jisi HOArOTOBKU ydamuxcs. ®usmka 2010/ ABt.-cocr.
B.A. Opnos u ap. M.: «<Murennextlientp», 2010.

16. ®usuka. [Toaroroska x EI'D — 2023,2024

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
1. http://ww1 http://nsportal.ru - conmanbHas ceTb pabOTHUKOB 0Opa30BaHUSI.

2. http://markx.narod.ru/pic/ - pusnka B mkore.

3. http://festival.1september.ru/articles/ - hectuBanp negarorn4eckux uae
«OTKpBITBIN YPOK».

4. http://www.fizika.ru/ - caiit anst yaureneit pu3nMKu 1 MX YICHUKOB.

5. http://www.physics.ru/ - maTepuasl mo pusuke.
6. www . ege .edu.ru - uadopmarnmonnsrit mopran EI'D.
7. http :// school - collection . edu . ru / - enunas xomutekiust [IOPos
)|
1. )Kuas ¢pusuka: oOy4aromas nporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoku pusuku ¢ ucnoib3oBanueM Mutepuera. http://www.phizinter.chat.ru/
3.®wusuka.ru. http://www.fizika.ru/
4. ®uzuka: koJuekus onbIToB. http://experiment.edu.ru/
5. dusuka: 3IeKTpOHHas KOJUICKITHS ombIToB. http://www.school.edu.ru/projects/physicexp
6. https://resh.edu.ru/
7. https://infourok.ru/
8. https://multiurok.ru/
9. https://nsportal.ru/

UHTEPHET

YUYEBHOE OBOPY/IOBAHUE
Kommbrotep, MynsTuMeaniinbii npoektop. Habop maboparoproro o0opyroBaHust st
(bU3MYECKOTO IKCIIEPUMEHTA.

OBOPY IOBAHME JIJIS IPOBEJIEHNSI IABOPATOPHBIX, IPAKTHYECKHX
PABOT, JEMOHCTPALIUI

udposas pusznueckas madopaTopust
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