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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
oOpa3oBaHMsI pa3paboTaHa Ha OCHOBE IOJIO)KEHUN U TPEOOBAHUN K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MporpamMmsl, npeactaBieHHbIX B PI'OC
COO, a Ttakxe c yu€toMm ¢enepanbHOil paboueld mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IIpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccmiickon — dDexepanuu, — peAM3yIOIIMX  OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBlI€HO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOydvatromuxcs 10—-11 kmaccoB mpu
oOyueHMM uX (@u3nke Ha 0a30BOM YypOBHE HAa OCHOBE CHUCTEMHO-
HesTeNIbHOCTHOTO  moaxoxaa. llporpamma 1o  (u3uke  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEMBbIM JHUYHOCTHBIM, MPEAMETHBIM U
METanpeaMETHBIM pe3yIbTaTaM 00yUYEHHs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAayYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LENW HW3Y4YeHUs
(U3MKKN Ha ypOBHE CpeAHEro O0LIero 0Opa3oBaHus, JIAHUPYEMbIE PE3YJIbTaTh
OCBOEHHUSI Kypca (DPM3MKH: JMYHOCTHBIC, METAlpeAMETHbIC, NMpeaMETHbIEC (Ha
0a30BOM YpOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM UYHKCJI€ MPEAMETHbIE PE3YJIbTAThI 10 roj1aM 00yUEHUS;

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX MPHUPOAbI, BBICTyHas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawomeMm wmupe. [IkoapHBI Kypce QuU3NKH —
CUCTEMOOOpa3yIoIMii 111  €CTEeCTBEHHO-HAYYHBIX Yy4YeOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U SIBICHMI,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueii U acTpPOHOMHUEH.
Hcnonb3oBaHne M aKTUBHOE INMpPUMEHEHHE (U3MYECKUX 3HAHWI ompenesnser
XapakTep M pa3BUTUE Pa3HOOOpA3HBIX TEXHOJOTUHA B cdepe SHEepreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHUSI HOBBIX MaTEPUAIOB C 3aJaHHBIMU
cBOMCTBaMH M JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
GopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa O0OydYarolmuxcsi, B
(¢opMupoBaHHE yMEHHH TNPUMEHSATh HAY4YHBIM METOJA TO3HAaHUS IMpH
BBIMOJTHEHUH UMU YYEOHBIX UCCIIeI0OBAaHUI.



B ocHOBy Kkypca ¢Qu3uku Iisi YpOBHsSI CPEOHEro oO0IIero oOpa3oBaHHUs
IOJIOKEH PsIi WA, KOTOpbIE MOYKHO paccMaTpuBaTh KaK IPUHLHUIIBI €T0
MTOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH KypC SABISIETCS JOTMYECKU
3aBEpUIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIHOYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3HKHU.

Hoesn cenepanuszayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (u3Mueckux Tteopuil. Bemymmm B Kypce sBIseTCS
(dopMupOBaHUE MPEICTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJIe.

Hoesn eymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOIb30BaHUE
I'YMaHUTAPHOTO NOTEHIHANAa (U3HUYECKON HAyKU, OCMBICIEHUE CBA3U Pa3BUTHUS
¢u3NKM C pa3BUTHEM OOIIECTBAa, a TaKXkKe C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMH U 3KOJIOTMUYECKUMHU ITPOOIIeMaMu.

Hoesa npuxnaownoti Hanpasenennocmu. Kypc @usuku mnpenmnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKMX M TEXHOJIOIMYECKHX
MIPUJIOKEHUN U3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp)KaHusl, MOCBSIIEHHBIX SKOJIOIMYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTHUEM TEXHUKHU U TEXHOJOTHH, a Takke 00CYKICHUS
npoOJjeM  palMOHAIBHOIO  NPHUPOAOIONB30BAHUA M SKOJOTMYECKOU
0€30MacHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEIHEr0 OOILEro
oOpazoBaHus ABISAIOTCA uznueckue Teopuu (hopMupoBaHUe MPEACTABICHHUMN O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TEOpUH, poiiu (PyHAAMEHTAIbHBIX 3aKOHOB
YW TPUHIMIOB B COBPEMEHHBIX NPEICTABICHHUSIX O TMPUPOIE, TpaHHUIaxX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAaHHUS €CTeCTBEHHO-HAYYHBIX SIBICHUH W
IIPOIICCCOB).

CucTeMHO-ESTEIbHOCTHBIA TOJIX0J B Kypce (U3UKH peanu3yercs
NpekXJIe BCEro 3a CYET OpraHu3alid SKCHEPUMEHTAIbHON N1eATeIbHOCTH
obOyuatromuxcs. [l 6a30Boro ypoBHs Kypca (U3UKH — ATO HMCIOJIH30BAHHUE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIA0OPATOPHBIX
paboT, KOTOphle B mporpamme 1o (u3uKe OOBEIUHEHBI B OOMIMNA CITHMCOK
YUYEHHYECKUX TMpPaKTUUYEeCKUX paboT. BeineneHne B yKa3aHHOM II€peYHE
71a00paTOPHBIX PabOT, MPOBOAUMBIX JJIsi KOHTPOJS U OLEHKH, OCYIIECTBISIETCS
y4yacTHUKaMu  0Opa30oBaTEeNbHOTO TMpolLecca HUCXOIs U3  OCOOEHHOCTEH
IUTAHUPOBAHUSA W OCHallleHus kaOuHera ¢usuku. [Ipu 3TomM obecneunBaercs
OBJIaJIcHHE OOYyYaIOIUMUCS YMEHHUSIMH MPOBOAUTH KOCBEHHBIE H3MEpPEHUS,



UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH U MOCTAHOBKY OIBITOB IO
IPOBEPKE MPE/I0KEHHBIX TUIIOTE3.

Bonwioe BHUMaHWE yIEISETCS PEIICHUIO PACUETHBIX W KAaueCTBEHHBIX
3amad. [Ipu sTOM 11t pacUETHBIX 337124 IPUOPUTETOM SIBIISTFOTCS 3a/1a4 C SIBHO
3alaHHOM  (PM3UYECKOM MOJENbIO, TO3BOJIAIONINE TPUMEHATh H3yUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, Tak U UHTErpUpys
3HaHWS W3 pa3HBIX paszaenoB. J[Isg KadecTBEHHBIX 3agad MPUOPUTETOM
SBJISIFOTCS  3a7aHUsl Ha OOBSICHCHUE TMPOTCKAHUS (PU3UUYECKUX SIBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEH KU3HH, TpeOyroue BpIOOpa (GU3MIECKON MOIEIN
JUTSI CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOecIleueHuI0 y4dyeOHOro rmpoiecca 0a30BBI YpOBEHb Kypca
GU3UKM Ha YpPOBHE CpEAHEro oOluiero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIIOBUSX MPEIMETHOTO KaOuHeTa (PU3UKHU WU B YCIOBUSIX UHTETPUPOBAHHOTO
KaOWHeTa MPEIMETOB €CTeCTBEHHO-HAy4YHOro Hukia. B kabuHeTe Qu3nku
JIOJDKHO OBITh HEOOXOJAMMOE JIa0OpaTOpHOE OOOPYJIOBAaHUE JIJISl BBHIMOTHEHUS
yKa3aHHBIX B TIpOrpaMMe 10 (PU3HKE YICHHYCCKUX TMPAKTHYCCKUX pPAdOT U
JEMOHCTPAIIMOHHOE 000PY/TOBaHHE.

JlemoHCTpaliuoHHOE 000py/I0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH M 00€CIeYrMBaeT MOCTAaHOBKY
MEPEUYNCIICHHBIX B TIPOrpaMMe M0 (PU3MKE KIFOYEBBIX JIEMOHCTpAIUil s
WCCICIOBAHMS HW3Y4YaeMbIX SIBJICHHUH W  MPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlabopaTopHoe 00OpymOBaHHE IS YYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTcsl B BUJIE TEMAaTUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJTHOTO KOMIUICKTa Ha JBYX OOydJarommxcs. TeMaTHYecKne KOMITIEKTHI
71a00paTOpHOTO O0OPYIOBAHUS JOJDKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U ITU(POBBIX TPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEIILHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISTFOTCSI:

e (opMupoBaHue HMHTEpeca W CTPEMJICHHUS OOYYArONIUXCS K HAyIHOMY
U3YYCHHUIO TPUPOJILI, PA3BUTHE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJe TMO3HaHUS W
dbopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOUUM
SIBJIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHHS KaK pe3yJbTaTa H3YYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PH3UKH;



(GopMupoBaHne yMEHUH OOBACHATH SBIECHHUS C HCIOJIb30BAaHUEM
(u3nyecKuX 3HaHUH U HAYYHBIX JI0Ka3aTEIbCTB;

(dopMupoBaHrEe TPEICTaBICHUNA O PO (PU3UKHU AJI Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTiKkeHUe TUX 1elield 00eCIeYBAETCsl PEIIEHUEM CIICTYIONINX 3aa4 B
npoliecce M3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

npuoOpeTeHUEe  CUCTEMbl  3HaHMW 00  o0mux  (U3HYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHAaX, TEOpHUAX, BKJIOYas  MEXaHUKY,
MOJICKYJIIPHYIO (U3HKY, JJICKTPOJWHAMUKY, KBAHTOBYIO (U3UKY U
AJIIEMEHTHI aCTPOPU3UKH;

dbopMHUpoBaHWE YMEHUW TPUMEHSATH TEOPETHUUECKHE 3HAHUA IS
OObsICHEHUS (PUBMYECKUX SBJICHUNW B MPUPOAEC U ISl TPUHSATUA
MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOM KU3HMU;

OCBOCHHE CIIOCOOOB pEIICHUsI Pa3jIMYHbIX 3a7a4 C SBHO 3aJaHHOU
du3nueckoil MOJIENbI0, 3a]ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIILHOE
co3nanue GuU3NUeCKo MOJIENH, aJIEKBAaTHON YCIOBUSIM 3a]1a4H;
MOHUMAaHUE (PU3UYECKUX OCHOB W MPUHIUIIOB JACHCTBUS TEXHUUYECKUX
YCTPOMCTB W  TEXHOJOTMYECKUX IMPOIECCOB, HUX BIUSAHUS Ha
OKPYXKaKUIYyIO Cpeay;

OBJIQZICHUE METOJJaMH CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MTPOBEICHUS
(bU3UYECKUX DKCIIEPUMEHTOB, aHAM3a U UHTEpIIpeTalui HHHOpMaInH,
OTpEICNICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

CO3/1aHuE yCJIOBUH Ui pa3BUTHS yMEHUM MIPOEKTHO-
MCCIIEIOBATEIILCKOM, TBOPUECKOU JIESITEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPETHErO OOIIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipenyaraemeiii B mporpamMme 1o (U3MKe TMEpeuYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX PalOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENh JEIaeT BHIOOP
MPOBECHHS JTabOpPaTOPHBIX PabOT M OMBITOB C Y4YETOM HWHIWBHIYATHHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COIEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'O IO3HAHUA

®u3uka — Hayka o npupozae. Hayunesle METONBI MO3HAHUSA OKPYKAIOIIETO
mupa. Ponp »3kcrepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHMS TMPUPOJBI.
DKCIEpUMEHT B (PU3HUKE.

MonennpoBanue pU3NYECKUX SIBICHUN U npoueccoB. HayuHble rumnoTessl.
dusuyeckue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [[pUHIIMIT COOTBETCTBHUSI.

Ponb 1 MecTo ¢pu3uku B OPMUPOBAHUU COBPEMEHHON HAy4YHOH KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. Tpaekropusi.

[Tepememienue, ckopocTh (CpeaHsss CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIUH HAa OCU CUCTEMbI KOOPJWHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHE. | paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepUaIbHOM TOYKHU OT BPEMEHH.

CBobOoHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonuueitnoe nBuxeHue. JIBIKEHHME MaTEpUAIBHOM TOYKH TIO
OKPY>KHOCTH C IIOCTOSSHHOM 10 MOJYJIK CKOPOCTBbIO. YTJOBas CKOPOCTb,
JTUHEWHas ckopocTh. Ilepuon m yacrora oOpamieHus. LleHTpocTpemMuTeabHOE
YCKOpPEHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEeaayn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTePUCTHUK JBUKCHHUS.

[IpeobpazoBanyie ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3IyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJl YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO NaJeHUS.

Hamnpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydyenne HEpPAaBHOMEPHOTO JABMIKEHHsS C  LEIBIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOWIEHUS MEXKAY IYTSAMH, NMPOUIACHHBIMU TEIOM 3a
IIOCJIEIOBATEIBHBIC PABHBIE MPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JIBWKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOM KUIAKOCTH.

N3yuyenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutenvbHOCTH [amunesa. Ilepseii  3akoH  Hbrotona.
NHepuuaibHble CUCTEMBI OTCUETA.

Macca Ttenma. Cwuna. IlpuHnmn cynepno3unuu cwi. BTopoil 3akoH
Herorona pma wmarepumanbHOM TOuykM. Tpetudt 3akoH Herootona s
MaTepUaIbHbIX TOYEK.

3akoH BcemHupHOro TaroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Buapl TpeHus (MOKOs, CKOJIbKEHUsA, KaueHus). Cuia TpeHHs.
Cyxoe tpenue. Cuia TpeHHs CKOJIbXEHUsI U cujia TpeHus nokos. Koagpuuuent
TpeHus. Cuia CONpOTUBIICHMS NPU JBUKEHUU TeNa B )KUJKOCTH WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE IBMKEHHE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHus. [lmeuo cunbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCcTpOMCTBA U IPAKTHUYECKOE NPUMEHEHME: MOMIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuM.

CpaBHEHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.



CpaBHeHME CUJT TPEHUSI TIOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

N3yuyenue aBmKeHUs OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOUIUX B MPY>KUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOLIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus ¢ Mmexanuke

Hmmynbc MaTepHallbHOM TOYKM (Tesa), CUCTEMbl MAaTEPHAJIbHBIX TOYEK.

Nmnynbe cuiibl M1 UBMEHEHUE UMITYJIbCa Tejla. 3aKOH COXPAHCHHUS HMITYJIbCa.
PeakTuBHOE OBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass sHeprus maTepuaibHOW TOUYKM. TeopemMa 00 WM3MEHEHUU
KHHETHYECKOW SHEPTUH.

[ToTrennmanbHas DHEPIHUA. [ToTrennmansHas SHEPTHUS yIpyro
neopMUpPOBaHHOM MpyXUHBL. [loTeHIManbHas SHeprus Tena BOJIHU3U
ITIOBEPXHOCTHU 3EMIIH.

[loreHunanbHble U HeMOTeHIMalbHble  cuibl.  CBsi3p  paboOThI
HENOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXAHUYECKOW JHEPIMU CUCTEMBI TeEIl.
3aKOH COXpaHEHUSI MEXaHUYECKON DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpoucTBa U NPAKTUUECKOE TPUMEHEHHUE: BOTOMET, KOIIED,
IPYXUHHBII IMCTOJIET, IBUKEHNAE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexoa MOTeHIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne abCOMIOTHO HEYNPYTOro ynapa ¢ MOMOIIBIO0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C HM3MEHEHHEM MEXaHWYECKON
SHEPIUH Teja Ha PUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MogexkyisipHast u3suka 1 TEepMOJAMHAMUKA

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOW TEOpUM U WX
ombITHOE oOOoCcHOBaHWe. bpoyHoBckoe nBmwkenme. Juddysusa. Xapakrep



IOBI)KEHUS W B3aMMOJICHCTBUSL YACTHI] BellecTBA. Monenn CTpPOEHHS ra3os,
KUAKOCTEH U TBEPIBIX TE€N U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX
Mozener. Macca u pasmepsl Mosnekyi. KommuectBo BemectBa. IlocTosiHHas
ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ wusMepenue. lllkama
temrneparyp Llenbcus.

Mogens wupaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-
KHHETHYECKOW TEOPUHU HJCATBHOTO Ta3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa
CpEIHEW KWHETUYECKOM 3HEPTUM TEIUIOBOrO JBWXEHMS 4dactul rasa. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHE MeHzaeneeBa—
Kunaneitpona. 3akon J{anbrona. M30mpoieccsl B UAEaIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe mpeACTaBICHHUE H3OMPOLIECCOB:
M30TepMa, U30X0pa, n3odapa.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOUIME TUCKPETHOE CTPOCHHE BelecTBa, (pororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnbiTel 110 U Y3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO ABHKCHHS.

Mopens onbita lITepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYyIIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICCTBHUSI.

Mogens, WIUTIOCTpUpYOMIas IPpUpoay AaBICHHUS I'a3a HA CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HWJI€abHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Ornpenenenue Macchl BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00BbEMa KOMHATBHI, TaBJICHUSI U TEMITEPATYpPhl BO3/IyXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXJIy  MHapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepMoanHaMHUuecKas CHUCTEMA. BuyTrpenHnss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M cmocoObl e€ wu3MeHenus. KoimuecTBo
TEIJIOTHI W paboTa. BHYTpeHHsIE »HEpPrusi OJHOATOMHOTO HJCaJbHOTO Trasa.
Buael Temonepenayun: TEmIONPOBOAHOCTh, KOHBEKIIMS, U3TyYeHUE. Y IeabHas
TEII0EMKOCTh BelecTBa. KonmyecTBO TEMIOTHI P TeIJIonepeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBhiii 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre epBOro 3aKoHa TEPMOAMHAMHUKHU K u3ompoiieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHamMuku. HeoOpaTtumMocCTh PO1IECCOB B IPUPOJIE.

TennoBble  mamuHbl. [IpUHIUMIIBI  AEWCTBHUS  TEIUIOBBIX  MAlIWH.
[IpeoOpazoBanusi SHEpPrUM B TEIUIOBBIX MamnHaX. Koad@duiMeHT mosie3Horo
nevcTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkosddumueHT mone3Horo
ACUCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOEC MNPUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tella MpHU COBEPIICHUU pabOThI: BBUIET
NpoOKK W3 OYTBUIKU TOJ ACHCTBHEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3menenne  BHYTpeHHEW  SHepruu  (TeMmreparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aaumabaTHOMY paCUIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecamnbie cocmoanus eewyecmea. Pazosvie nepexoonvl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenune u kuneHue. AOGCOTOTHAS
Y OTHOCUTEJbHAS BJIAXXHOCTHh BO3AyXa. HacellieHHbIM map. YaenpHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
cBoMcTB KpucTamwioB. JKungkue kpucrtamibl. COBpEMEHHBIE MaTEepUAIb.
[TnaBneHue u KpucTayu3anus. Y nefapHas Teriora miasiaeHus. CyomuManus.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMET]P, KATIOPUMETP, TEXHOJIOTUU TOJIYyYEHUSI COBPEMEHHBIX MaTEPHAaIOB,
B TOM YHUCJIE HAHOMATEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILICHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHusl v IJIABJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.



JleMOHCTpalusi KpUCTAJIOB.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
N3mMepenre OTHOCUTENBHOM BIAKHOCTH BO3/IyXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. DJEKTpUuecKuid 3apsa. J(Ba BHAA SIEKTPUYECKUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToudeuHbI 3IEKTpUYECKUN
3apsaa. DnekTpudeckoe nose. HanpspkEHHOCTH 3EeKTpUYecKoro notist. [puHiun
CyHEepIIO3ULIAN ANEKTPUYECKUX MoJIeH. JIunuun HaIpPSHKEHHOCTH
AIEKTPUYECKOTO TOJIS.

PaGota cun oanexrpocraruueckoro moissa. [lorennman. PasnocTh
NOTEHUUANIOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
JvanekTpruyeckas NpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TTOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckre ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3eMJICHUE JJIEKTPOnpuOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHLMII IEUCTBUS SJIEKTPOMETPA.

B3aumoencTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM TOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIN
MJIACTHH, PACCTOSHUS MEXITY HUMH U JUDJICKTPUICCKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHAEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenune 351eKTpOEMKOCTH KOHEHCATOpA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUUECKUM TOK. YCJOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKAa.
Uctounuku Toka. Cuia Toka. [TocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s ydacTKa LETH.



DNEKTpUYECKOE CONPOTUBICHUE. Y IEIBHOE COIPOTUBIICHUE BEIIECCTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE ITPOBOIHUKOB.

PaGora »snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTb
ANEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIA U BHYTPEHHEE COIIPOTHUBIICHHE UCTOYHHKA TOKA.
3akoH Oma 111 NOJHOM (3aMKHYTOM) anekTpuueckoil nenu. Kopotkoe
3aMBbIKaHHE.

DOneKkTpoHHass MPOBOJAMMOCTH  TBEPABIX  METANIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUS METAINIOB OT TeMmneparypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTpUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku.  CoOcTBEHHass M NpUMECHas  MPOBOJUMOCTH
MOJIypOoBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKHA TOK B pacTBOpax M  paciuiaBax dJIEKTPOJMUTOB.
DNEKTPOIINTHYECKAS TUCCOUALUS. DIEKTPOIIN3.

OnexkTpudyeckuid TOK B razax. CamMoCTOSATENbHBIA U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJIBTMETpP, PEOCTAT, MCTOYHHMKM TOKA, 3JIEKTPOHArpeBaTeNIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTUBIEHUS, BaKyyMHbIN
IUOJ, TEPMUCTOPbl U (HOTOPE3UCTOPBI,  MOITYHPOBOAHUKOBBIA  JTHOJ,
rajbBaHMKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKA U HANIPSKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHMS LIWJIMHIPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUJIOLAIN TTIONIEPEYHOTO CEUYEHHs M MaTepuaa.

CmemanHOE COeIMHEHUE ITPOBOAHUKOB.

[IpsiMmoe wu3mepeHue HAEKTpOABMKYyIIEH cuibl. KopoTkoe 3ambikaHue
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoii pa3psaa U IpOBOAUMOCTS BO3/1yXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenune cMEmaHHOro COeIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

HaOmronenue anexTposusa.

MexnpeaMeTHbIe CBA3H



N3yuenne kypca ¢pusnuku 6a30Boro ypoBHs B 10 kacce oCyleCTBISIETCS C
y4ETOM COJAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H C KypcaMM MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nonwsimus, CBI3aHHBIE ¢ H3YYEHHUEM METOJIOB HAyYHOT'O
NO3HAHMSI: SIBJICHUE, HAYUYHbIN (DaKT, Tunoresa, pu3nyecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOACHNUE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUE CHUCTEMbl YpaBHEHWH, JHHEWHas (yHKIuS,
nmapabona, rtunepOosa, uX TpadUKH U CBOKWCTBA, TPUTOHOMETPHUCCKHE
(GyHKIIH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI U MX NPOEKIMU HA OCH KOOPJMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKUBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEIIOBOE
paBHOBECHE), JIEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJ,
KUAKOCTEH M Ta3oB, JEKTPUUYECKHUE CBOMCTBA METAJIOB, 3JIEKTPOJIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

I'eocpaghus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonozus: npeoOpazoBaHUE IBUKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HMCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHE), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJWUJBHUK, KOHAMIIMOHED,
TEXHOJIOTUA  TOJYYEHHUS COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, W  HAHOTEXHOJOTWH, DJIEKTPOCTAaTHYECKas  3aluTa,
3a3€MJICHUE AIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
ANIEKTPOHArpeBaTebHbIe  MPUOOPBI,  DIEKTPOOCBETUTEIbHBIE  MPHUOOPHI,
rajibBaHUKaA.

11 KUIIACC

Paznen 4. DinekTpoguHaMuKa
Tema 3. Macnummnoe noje. I1eKmpomMazHUmMHAA UHOYKYUSA
IlocTtossHHble MaruuThl. B3amMmoaelcTBHUE IIOCTOSIHHBIX  MAarHMTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cynepno3uuuu
MArHUTHBIX NOJIEN. JINHMM MarHUTHOM MHAyKIMU. KapTuHa TMHUM MarHUTHOM
WHAYKIHAH TOJISI TOCTOSIHHBIX MarHUTOB.



MarHutHoe 10J€ MNpPOBOJHHKA C TOKOM. KapTWHa JMHHUN HMHIYKIUU
MAarHuTHOTO TOJIA JJIMHHOTO MPSIMOrO0 MPOBOJHHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
IIPOBOJHUKOB C TOKOM.

Cuia Amrniepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHuE. JIBU)KEHUE 3apsiKEHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUIHUH. [IOTOK BEKTOpa MarHWTHOU
MHIAYKUUU. OJEKTPOABMKYIAs CWIa WHAYKIUU. 3aKOH >3JEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe anekTpuueckoe Iose. DNEKTPOABHKYILAs CWIA WHIYKIHHA B
MIPOBOJAHUKE, IBUKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKLIMH. OJIEKTPOABMXKYIAs CHUia
CaMOMHIYKIIUH.

OHeprusi MarHUTHOTO IOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHMuThl, 3JIEKTPOMATHUTHI, 3JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YacTUll, UHYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIIOHEHHE HJIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIuHMY UHIYKIIUY MarHUTHOTO TOJIS.

B3aumogernicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMArHUTHON UHAYKIIUU.

[Ipasuno Jlenua.

3aBUCUMOCTh  AJIEKTPOABHKYIIEW CWIBI HMHAYKUHA OT CKOPOCTH
WU3MEHEHHSI MArHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenre MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

HccnenoBanue SBICHUS 3JIEKTPOMArHUTHOW MHIYKIIAH.

Pa3gea 5. KoJsie0anus v BOJTHBI



Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHUYECKHE KoJeOaHUSI.
["apmonnueckue konebanus. [lepuon, yactora, ammnutyaa u ($asa koaeOaHuu.
[IpyXuHHBIN MAasITHUK. MaremaTuueckuii MasITHUK. YpaBHeHue
rapMoHUYeckux KosieOanuid. IlpeBpailieHne >HEPruM MNpU TAPMOHUYECKUX
KOJIeOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JCKTPOMATHUTHBIE KOJICOAHUS B
UJIeaIbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUsl MEXAY MEXaHHUYECKUMH HU
AJIEKTpOMAarHuTHeIMU KoseOanusimu. dopmymna TomcoHa. 3aKOH COXpaHEHHUs
SHEPTUHU B UJICATHHOM KO0JIeOaTEeILHOM KOHTYDE.

[IpeacraBnenre 0  3aryxarommx  KojeOaHusX.  BBIHYKIeHHBIC
MeXaHHueckue KojeOaHus. Pe3oHaHc. BbBIHYyXIEHHBIE 3JIEKTPOMAarHUTHBIC
KOJIeOaHusl.

[Tepemennsbiii Tok. CHHYCOWIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE U ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaIPsKECHHUSL.

Tpanchopmarop. [TpousBoactao, nepegaya noTpebJieHHe
ANEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKkTpodHepru. KynbTypa HCHOIb30BaHUS AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3ZHU.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DIEKTPUUYECKUI
3BOHOK, T€HEPaTOp NEPEMEHHOTO TOKA, TUHUU JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanune mapameTpoB KoyieOaTeIbHOM CUCTEMBI (TPYKUHHBIN WU
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxarommx KojieOaHui.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUMH.

Habmonenue pezonanca.

CBOOOIHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcumiorpaMmsbl (3aBUCUMOCTH CHJIBI TOKA M HANPSsIKEHUS OT BPEMEHH)
JUTSL DJIEKTPOMArHUTHBIX KOJICOAHUA.

Pe3onanc mnpu mnociieqoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTPONEepeaauH.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

UccnenoBanue 3aBUCMMOCTH MEPHOJIa MabIX KOJeOaHUW Tpy3a Ha HUTHU
OT JJIMHBI HUTU U MAcCChI Tpy3a.



HccnenoBanne mnepeMeHHOr0o TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

Mexanuueckue BOJHBI, ycinoBusi pacnpoctpaHeHus. llepuon. Ckopoctb
pacrpoCTpaHeHus MW JJuHA BOJIHBL. [lomepedHble W MPOJOJBHBIE BOJIHBIL.
Nurepdepenius u auppaxius MeXaHU4eCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. YCIIOBHUSI H3IYYEHHS SICKTPOMATHUTHBIX
BOJIH. B3auMHas opueHTanus BekTopoB E, B, V B anekTpoMarHuTHON BOJIHE.
CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIBI paguOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre ycTpOCTBA M NMPAKTHUUECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHA, Teledon, CBYU-neus.

Jlemoncmpayuu

OO0pazoBaHue M pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebumomieecs Teo Kak UCTOYHUK 3BYKa.

HaOmronenue oTpaskeHus U MPEJIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habntonenue nuntepdepeHunu 1 Auppakiini MEXaHUYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJION U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMJICHUE, MOJspu3alus, JudpaKius, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonvHENHOE pacrpoOCTpaHEHUE CBETa B
OZHOpOAHOM cpexe. JIyu cBera. ToOUEUHBIM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o0pakeHui
B IJIOCKOM 3€pKalie.

[Ipenomnenune cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasaresb npeiaomiieHus. [lonmHoe BHyTpenHee oTpaxenue. [IpenenbHbiil yromn
MOJTHOTO BHYTPEHHETO OTPaXKEHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oesnoro cseta. LBer.



CobOuparoniie ¥ pacceuBaroIue JWH3bL. ToHKass suH3a. DOKyCHOE
pacCTOsIHUE U ONTHYECKas cuiia TOHKOM JHH3bL. [locTpoenne n3zoOpaxkeHui B
coOupamomux ¢ pacceuBaromux JuH3ax. DopMmymna TOHKOM  JIMH3BL
VBenuueHue, JjaBaeMoe JIUH30M.

[Ipeaenbl NPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass onrtuka. Mutepdepenuus cBera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMIOAEHUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YCIOBHE HAONMIOACHUS
[JIABHBIX MAaKCHUMYMOB TIpU TMaJ€HHMH MOHOXPOMAaTHYECKOIO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpoWCTBAa W MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToarnmapar, MPOCKIIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacnpOCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mopenn MUKpOCKOTa, TEIECKOIA.

Habnronenue natepdepeHunn crera.

Habnronenune audpakiium ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKH.

HaGnronenue nossipusannm cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmuuvie pabomol

N3Mmepenue nokazaresis npeioMJIeHUs CTeKIIa.

HccnenoBanue CBOMCTB M300payKeHU B TMH3AX.

HaOmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynarer
CIICIIMATIBHOW TEOPUM OTHOCUTEILHOCTH: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUIT OTHOCUTEIHHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHUE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.



SHCpFI/I}I U UMITYJIbC pGHHTHBHCTCKOﬁ HJaCTHUILbI.

CBsi3p Macchl C DHEPrHUE€d W MMIYJIbCOM PEJIATUBUCTCKONW YACTULIBI.
DHeprus NoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KGAHMOBOU ONMUKU

®ortonsl. dopmyna Ilnanka cBs3u sHepruu (HOTOHA C €r0 YacTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTiie u ucciaenoanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpapHenue DitHireina 1 porodddexra. «KpacHas
rpanuna» ¢potodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAsi 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro Gpotoaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna no paccessHuio o -4acTHl.
Ilmanerapuas moxens aroma. Ilocrynarsl bopa. M3nmydenune u mornouieHue
(GOTOHOB TpU TEpPeXoje aToMa C OAHOTO YPOBHSI PHEPTrUU Ha JApyroil. Buwi
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aToMa BOJAOPO/IA.

BonnoBeie cBoiictBa yactuu. Bomuel e bpoing. KopmyckynsipHo-
BOJIHOBOU JTyJIU3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: CIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Hab6nronenue nmuuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po



DKCIEPUMEHTBI, JTOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS sapa. OTKpbITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna 1o  ompepeneHdI0  cocTaBa
paanoakTuBHOTO u3nyudeHus. CBoiicTBa anbda-, Oera-, TaMMa-uU3IydCHUS.
Bimsinue paagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TTpOTOHA M HeMTpoHa. HykionHas monens sipa I'eitzenbepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4eHHEe. 3aKOH PaJlMOaKTUBHOIO pacnaa.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES sI€ep.

Anepnsiii peaktop. TepmosinepHbii cuHTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.

Mertoabl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3MUYECKOW KapTHUHBI
MHUpA.

TexHuyeckue yCTpOWCTBA M INPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIINX YACTHII.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnenoBanue TpeKOB YacTuUll (110 TOTOBBIM (oTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Ortanel pa3BUTHS acTpOHOMMHM. [IpuknagHOE W MUPOBO33PEHUECKOE
3HAYECHHUE aCTPOHOMMUH.

Bup 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOC
JIBIDKCHHE.

Comnneunas cucrema.

Counnne. ConHeuHass akTUBHOCTh. McTouHuk sHeprum ConHuA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CHeKTpadbHbIA KJIacc —
CBETHUMOCTB». 3BE3JbI I'JIABHOM ITOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEA0BATEIBHOCTH. BHyTpEeHHEE CTpoeHue
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKICHUU 1 3Bosrounu ColiHia
1 3BE3/1. DTalbl )KU3HU 3BE3]I.

Mnieunsiit [Iyte — Hama I'anaktuka. I[lonoxenue n nukenue ColHila B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapbel. UEpHBIE ABIPHI B
SAPaX rajlakTUK.



Bcenennas. Pacmiupenue Bceenennoil. 3akon Xa60na. PazGeranue
ranakTuk. Teopust bonbmoro B3psiBa. PeMKTOBOE H3TyUYeHHUE.

Macmrabnas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUN Il ONPENEICHUS TOJIOKEHHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO03Be3A1s1 CeBEpHOro MoTylapus u
SAPKUE 3BE3IBL.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mueunoro [lyru.

O06o0maroniee NOBTOPpEeHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(U3MKKM W acTPOHOMUM B COBPEMEHHOM Hay4HOW KapTHMHE MHUpPA, pPOJb
¢uznyeckoit Teopun B (HOPMUPOBAHUU NPEACTABICHUN O (GU3NYECKON KapTUHE
MHUpa, MECTO (PU3MUECKOM KapTHUHBI MHUpa B OOLIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O MIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyecTBisieTcs ¢
Y4ETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CB3€d C KypcamMu MaTeMaTUKH,
OMOJIOTHUH, XUMUH, Treorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIM (haKT, TUIOTE3a, (PU3MUECKasi BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHEe CHUCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKUINA: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJHHAT,
CIIO)KEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTAPHbIX (DPYHKUMNA, IPU3HAKU
MoI00usT TPEYTrONBHUKOB, OMpEAeNieHrne IUIONIAd TUIOCKUX (QUuryp u oobéma
TEIl.

buonocusa: >nekrpuyeckue SIBICHUS B >KMBOM MPHUPOJE, KoJeOaTelbHbIe
INBWKEHUS B JKMBOW NPHUPOJE, ONTHUYECKUE SIBJICHUS B KUBOM IPUPOJE,
NEUCTBUE paMalliy Ha KUBbIE OPTAHU3MBI.

Xumus: CTPOGHHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagua: wmarHuTHbIE TMOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCcHEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3eMIICTPSICCHUH.



Texnonocus: NVHUM DIIEKTpOIIEpenad, TIE€HepaTop IEPEMEHHOIO TOKa,
ANEKTPOJBUATaTENb, HHIYKIIMOHHAS I1€4Yb, pajgap, paauoNpUEMHUK, TEIEBU30DP,
anTeHHa, tenedon, CBYU-neuyb, MpOEKIMOHHBIN almapar, BOJOKOHHAs ONTHKA,
COJIHEYHas OaTapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro npeamera «POu3nKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi  (0a30BbI  YpPOBEHb) JIOKHO OOECHEUYUTh  JTOCTUIKECHUE
CJICYIOIINUX JIMIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIbTATHBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHOTO mpeamera «Duzukay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaTbCSA C(POPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CHUCTEMOU IIEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPATUIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIecTBa,
paclIMpEHUE KUZHEHHOTO OIbITA U ONbITa JEATEIBHOCTH B IIPOLIECCE
peaju3alny OCHOBHBIX HAIPABJICHUN BOCIUTATEIIBHOW JESITEIbHOCTH, B TOM
YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh ~ TPAXKIAHCKOW  MO3MIIMU  OOydarmierocss  Kak
aKTUBHOT'O M OTBETCTBEHHOTO YJIeHa POCCUHCKOT0 00IIeCTRa;

NPUHATHE TPAJAUIIMOHHBIX OOIICUETOBEYSCKUX TYMAHUCTHYECKUX U
J€MOKPATUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBLHOCTh B HHTEPECAX TPAXKAAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONM OpPraHU3alINHY;

YMEHHUE  B3aUMOJCKHCTBOBATH C  COLMAIBHBIMM  WHCTUTYTaMHU B
COOTBETCTBHH C MX (PYHKIMAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMA:

c(hopMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH UJICHTUYHOCTH,
MaTPUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUAM
POCCHICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITHICCKOTO ITOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LICHHOCTH, B TOM YMCJIE B
JIEATEIbHOCTH YUYEHOTO;



OCO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOWYMBOTO OyayIIEero;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (HU3UICCKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpeC K pasInYHbIM chepaM mpodecCHOHATBHON NeATENbHOCTH, B TOM
YHClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynymield mpodeccuu W pealn30BBIBATH COOCTBEHHBIC >KM3HCHHBIC
TUTaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa30BaHUIO B
o0acTi pU3MKHU Ha TPOTSHKEHUH BCEH JKU3HU;

6) IK0JI0OrHYeCcKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTD SKOJIOTUYECKON KYJIBTYPHI, OCO3HAHHUE TII00ATHLHOTO
XapakTepa dKOJOTHYECKUX MpoleMm;

TUIAHUPOBAaHUE W OCYIIECTBICHHE NEHCTBHII B OKpYy)KalIel cpene Ha
OCHOBE 3HAHUS IIeJIei YCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacmMpeHne OIbITa JACITEIBHOCTH KOJOTHYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 QU3HKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAYyYHOW JESITEIBbHOCTH, TOTOBHOCTh B IIPOIIECCE
u3yueHUs (PU3MKU OCYIICCTBISTh MPOSKTHYIO U HCCICIOBATEIBCKYHO
AesITeIbHOCTh MHANBHUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jiornueckue aeiicTBUA:
CaMOCTOSTENIbHO  (popMylIHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LEIN ACSATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTUXKECHUS,
BBISBJISATH 3aKOHOMEPHOCTM M TIPOTHUBOPEUHS] B PacCMaTPUBACMBIX
(bU3HUECKUX SBJICHUSIX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YIETOM aHaIN3a UMEIONTUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JEATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pPE3yJbTATOB LIEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IESITENBHOCTH;

KOOPJIMHHUPOBaTh M BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHSI;

pPa3BUBATh KPEATUBHOE MBIILICHUE TIPYU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBhle ucciieqoBareLCKHe 1eiCTBUSA.

BJIQZIETh HAYYHONU TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
duznyecKoil HayKu;

BJIQZIETh  HABBIKAMU  Y4YEOHO-HCCIEAOBATEIILCKOM W MPOEKTHON
NESTEIbBHOCTY B 00JAaCTHM  (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY  TIOMCKY METOJOB  peleHus 3anad  (PU3HYECcKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJOB MO3HAHUS;

BIIAJETh BUAAMH JIEATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETaliy, MpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX YUE€OHBIX
CUTYaIIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITh TIPUYMHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlu3HpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ PEIICHMs, HaXOAUTh apryMEHThI JUIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

aHaJIM3UpPOBaTh IMOJIYYEHHbIE B XOJI€ PEIICHHS 3aaud pPe3yJIbTaThl,
KPUTUYECKA OLEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3MPOBATh W3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYEeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

YMETh TMEPEHOCUTh 3HaHWUS 1O (U3NKE B TMPAKTHYECKYIO OO0JIaCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJIEH, MIPEJIaraTh OPUTMHAJIBHBIC TOAXO0/IbI U PEILICHUS;

CTaBUTb MPOOJEMBI U 33/1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIIICHUS.

Pabora c nndopmanueii:

BJIaIeTh HaBbIKAMHU MOJY4YeHUs MHPOpManuu (PU3NYECKOTO COACpIKAHUS
U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYILIECTBIIATh OUCK, aHAJIU3,
CUCTEMATHU3AINI0 U WHTEPIPETANUI0 WHPOPMAIIUU Pa3IMYHBIX BUIOB U (HOpM
MPEJCTABIICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;

UCIIOJIb30BaTh CpeACTBA HH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B PEHICHUM  KOTHUTUBHBIX,  KOMMYHHUKAaTUBHBIX  H
OpraHM3aIMOHHBIX 33/1a4 C COOMIOZCHHEM TPEeOOBAHMN IPTrOHOMHKH, TEXHHKHU



0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus, MPaBOBbIX M ATHUYECKUX HOPM,
HOPM HH(pOPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMUS B Pa3iMuHBIX (opMaTax C
yuéTOM Ha3HaueHUs UWHGOpPMALMM ¢ IEJIEBOM  ayAUTOpUH, BBIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTaBICHUS U BU3YyaJIN3aLlUH.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIE Yy4eOHbIe 1eHCTBUSA:

OCYIIECTBIISITh OOIICHHE Ha Yypokax (U3UKK H BO BHEYPOUHOMH
NEeATEINbHOCTH;

pacrno3HaBaThb NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd M CMAr4athb
KOH(JIUKTBIL;

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

IIOHUMAaTb M WCIOJIB30BAaThb  IIPEUMYIIECTBA  KOMAaHJHOW U
UH/IMBUIyaJIbHOIN paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB X BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LE€IU COBMECTHOM JCATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA 10 €€ JNOCTHKEHHUIO: COCTAaBIATH IUIAH ACHCTBUM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIAJa M KAXKJIOr0 yYaCTHHUKA KOMAaHIbI B
oOLIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipeaiaratb HOBBIE IIPOEKTHI, OLICHUBATh HIEU C IMO3ULHUM HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsX, IPOSBIISATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NelCTBHS
Camoopranusanus:

CaMOCTOSTENIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obmactn (QU3MKK ©  aCTPOHOMHH, BBISBIATH IPOOJIEMBbI, CTaBUTh H
dbopmMyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSTEIIbHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M Ka4CCTBEHHBIX
3a/ayu, TUIAaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYAITUsIM;



paclMpaTh paMKd  y4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO JIPYAUIMU B 00J1acTU
(U3MKH, TOCTOSHHO TIOBBIIIATH CBOM 0Opa30BaTENbHBI W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B IESATEIBLHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISIM;

BJIQJIETh HAaBBIKAMU TIO3HABATEIbHON pediaeKcur Kak OCO3HAHUS
COBEpILAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pediekcuu sl OIEHKHM CUTyallud, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OICHUBATh PUCKU W CBOECBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHTBI JIPYTUX IIPU AHAIM3E PE3yJIbTaTOB
NEeSATENBHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI W aApPryMEHTHI JIPYTUX MpPU aHAJIM3E PE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B nponecce 1ocTHkeHus: IMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS HYMOIIMOHATbHBIH WUHTCIIJICKT, IPEIoJIararoIui
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOLIMOHAIIBHOE COCTOSHUE, BUIECTh HAMpaBlE€HUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTH aJalTUPOBAaThCA K
HSMOLIMOHAIBHBIM HM3MEHEHUSIM U TPOSBIATH THMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEHW MOTHUBALIMM, BKIIFOYAIOLIEN CTPEMIICHUE K JOCTHMIKEHUIO LIEIIN
U yCIIEXy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHE AEHCTBOBATh UCXOSA U3 CBOUX
BO3MOKHOCTEH;



OMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMATh  3MOIMOHAIHLHOE
COCTOSHME JpPYTHUX, VYYWUTHIBaTh €ro TIPU OCYIIECTBICHUH  OOIICHHUS,
CITOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPaWBaTh
OTHOIICHUS C APYTUMU JIIOJBMU, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3peliaTh
KOH(JIMKTHI.

INPEIMETHBIE PE3YJIBTATbBI

K konimy oOyuenuss B 10 kiacce mpenMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaThb CPOPMUPOBAHHOCTH Y O0YUAIOUTUXCSI YMEHHIA:

JE€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HayyHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON JEATEIIBHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaibHas TOYKa, MHEpLMaJbHAs CHUCTeMa OTCcuéTa, aOCOJIOTHO TBEPAOE
TEJO, UACANBHBIM Ta3, MOJEIN CTPOEHUS ra3oB, KHUAKOCTEH W TBEPABIX Tell,
TOUYEUHBIN 3JIEKTPUUECKUN 3aps]] IPU pelIeHUH (PU3NUECKUX 3aj1ay;

pacrio3HaBath (U3WUYECKUE SIBJICHUSA (MPOLIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKOW TEOPHH CTPOCHUS
BELIECTBA U  JJIEKTPOJMHAMHUKH: DPABHOMEPHOE M  PABHOYCKOPEHHOE
OpSMOJIMHEWHOE JBHJKEHUE, CBOOOJHOE TaJeHue Tel, JBUXKEHHE II0
OKPYXHOCTH, HWHEpUUs, B3auMoOJeWcTBHE TeJ, Jauddys3us, OpOyHOBCKOE
IBUKEHUE, CTPOECHUE KUIKOCTEH U TBEPABIX TN, U3MEHEHHE 00bEMa Tell MpHU
HarpeBaHuM (OXJIAXIAEHUH), TEIJIOBOE PABHOBECHUE, UCIAPEHUE, KOHACHCAIIMS,
IUIaBJICHUE, KPUCTAIIM3allus, KUIIEHHE, BJIAXXHOCTh BO3/yXa, IOBBIIICHNE
JaBJICHUS Ta3a MpPU €ro HarpeBaHMU B 3aKPbITOM COCYJE€, CBSI3b MEXKAY
napamMeTpaMu COCTOSIHMSA Tra3a B  M30MIpoLEeccax, dSJEKTpU3alus Tell,
B3aUMO/JICCTBUE 3aPsII0B;

OTHCHIBATh MEXaHUYECKOE JBUKEHHE, UCTIONb3Ys (PU3NYECKUE BETUUYHUHBIL:
KOOpJIMHATA, MyTh, MEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teia, CHJIa,
UMITyJIbC ~ TeJa, KWHETHYeCKas  JHeprusi, TMNOTEHUUaJbHAas  DHEPTHUf,
MexaHu4deckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPAaKTOBAaTh (DU3MUECKHUI CMBICI UCTOJIB3YEMBIX BEIWYMH, UX O0O3HAYCHUS U
€IMHHULIbI, HAXOUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUHUHY
C IpYTUMU BEJIMYMHAMY;

OMKCHIBATh M3YyUYEHHbIE TEIJIOBbIE CBOWCTBA TEJl W TEIUJIOBbIC SBIICHMS,
UCHOJb3ysl (PU3NYECKUE BEIMYMHBL: JIaBJICHUE ra3za, TeMIepaTypa, CpeaHss



KHHETUYECKast SHEPIUs Xa0THUYECKOTO JBUKECHUS MOJIEKYI,
CpeAHEKBaApATUYHASL CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPPHUIMEHT TOJE3HOTO JEUCTBHS TEILIOBOTO
JBUTATENS; TPU ONMUCAHWW TIPABUIBHO TPAKTOBATh (PU3WYECKHA CMBICT
UCIOJIb3yEeMbIX BEJIMYUH, WX OOO03HAUEHHUS M EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUUHAM;

ONMUCHIBATh  M3YYEHHBIE  DJEKTPUYECKHUE  CBOMCTBA  BelIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIONB3Yysl (PU3MUECKHE BEITMYNHBI:
BJIEKTPUYECKUU 3apsl, SJEKTPUUECKOE TOJIE, HAPSXKEHHOCTD TOJISI, TOTECHIINA,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHWU TPABUIBHO TPAKTOBATh (hU3UUECKUI
CMBICJI HCTIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IUHHUIIBI; YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMU
BEJIMYUHAMU;

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBIICHUSA, HCHOJB3Ys
¢du3nuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BceMupHoro tsroteHus, I, 11 u III
3akOoHbl HBIOTOHA, 3aKOH COXpaHEHHWS MEXAaHWYECKON »HHEpPruM, 3aKOH
COXpPAHEHUSI UMITYJIbCA, MPUHIUIT CYNEPHO3ULIMU CUJI, IPUHLIUI PAaBHOMPABUS
MHEPUUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYIO TEOPUIO
CTPOCHHSI BEUIECTBA, Ta30BbIE€ 3aKOHBI, CBSA3b CPEIHEW KMHETUYECKOW IHEPTHUU
TETJIOBOTO JIBUXKEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIepaTypoid, MEepBbIM 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAHECHMS SJIEKTPUUYECKOTO 3apsana, 3akoH Kyiona,
IIPU 3TOM Pa3IN4aTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MaTEMaTUYECKOE
BBIPAKEHUE U yCIIOBUA (TpaHUILIbI, 00JIaCcTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TMPHUHIUIIBI JIEWCTBHS MaIIWH, MPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyvarh YCJIOBUS WX 0O€30MaCHOTO MCIOJIb30BaHUS
B IIOBCEIHEBHOM KU3HU;

BBITIOJHATh IKCIEPUMEHTHI O HUCCICAOBAHUIO (PU3UUECKUX SIBICHUN U
IPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH, MPU 3TOM
dbopMmynupoBath mpoOseMy/3a7ady W THUIOTE3y YYeOHOro OSKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOIUTH OMBIT H
bopMyIUpPOBaThH BHIBOJIHI;

OCYILIECTBIIATh MPSAMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIWYHH,
Py STOM BBIOUPATh ONTUMAIBHBIA CHOCOO W3MEPEHUST W UCIOJIb30BATh
M3BECTHBIE METOJIbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (PU3MYECKUMH BEIMYMHAMU C
UCIIOJIb30BaHUEM MPSMBIX W3MEPEHUN, PU 3TOM KOHCTPYHPOBAThH YCTAHOBKY,
buKcUpoBaTh pPe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B
BHJIe TaOJIHII U TPAQUKOB, ACNIaTh BEIBOBI IO PE3yIbTaTaM UCCIICI0BAHMS;



coOmro1aTh mpaBuia 0€30MacHOro Tpy/la P MPOBEICHUU UCCIIEI0BaHUN
B paMKaxX y4yeOHOTO SKCHEpUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHOM
JNEATeIbBHOCTY  C  HUCIOJB30BAaHUEM  HU3MEPUTEIBbHBIX  YCTPOWCTB U
71a060paTOpPHOTO 00OPYIOBAHUS;

pemiaTh pacu€THhlE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJEINbIO,
UCIOJIb3Ysl (PU3MUYECKHE 3aKOHbl M TMPUHIMUIBI, HA OCHOBE aHajiu3a YCIIOBUS
3a/1auyu BBHIOMPATh (U3UYECKYI0 MOJECINb, BBIACIATh (DH3UUECKUE BEIMYUHBI U
dbopMyIbl, HEOOXOIUMEBIE ISl €€ PEIICHUsI, TPOBOJIUTh PACUEThl U OLICHUBATh
PEaTbHOCTh MOTYYECHHOTO 3HaYEHUS (PU3NIECKON BEITMUNHEI;

pemarb KaueCTBECHHbIEC 3a/1a4H: BBICTPanBAaTh JIOTHYECKHU
HEMPOTUBOPEUYUBYIO LEMIOYKY PACCYXKIACHUN C ONMOPOM HAa W3YyUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

WCTONB30BaTh  MPU  PEIICHHMH  y4eOHBIX  3aJad4  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE ~ TEXHOJOTUU [ MOUCKa, CTPYKTYypHUpPOBaHUS,
UHTEPNpETallid W  TPEJCTaBlICHUS y4eOHOM ©  Hay4YHO-TIOMYJISIPHOMN
uHboOpMaIlMK, TOJYYCHHOW U3 PaA3IMYHBIX HCTOYHUKOB, KPUTHUUYECKH
aHaJIM3UPOBATh MOTy4aeMyto HH(OpMaIIUIO;

MPUBOJUTL MPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHUE IMPOIIECCOB OKPYXKAIOIIErO0 MHpA, B
pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS N0 (PU3HKE B TOBCEIHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH  THpu  oOpamieHMd ¢ npubopamMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIsi COXPAHEHUSI 3I0POBbS U COOJIIOJICHUSI HOPM
AKOJIOTMYECKOT0O MOBEICHUS B OKPYKAIOIIEH Cpelie;

paboTaTth B TPYIIE C BBIIOJIHEHHEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh PabOTy TPYMIbl, PallMOHAIBLHO pacHpeAcssiTh OOSI3aHHOCTH U
IJIAHUPOBATh JCATEIBHOCTh B  HECTAHJAPTHBIX CUTyalUsIX, aJEKBaTHO
OLIEHMBATh  BKJAJ  KaXJOTO0 M3 YYaCTHUKOB TPYIIbl B  pELICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

JEMOHCTPUPOBATh HAa MpHUMEPaX pojb U MeCTO (PU3UKK B (OPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBbHOCTHU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(du3nUecKoil KapTUHBI MUPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHUS HW3YUYCHHBIX (U3NUYECKUX MOJICIICH:
TOYEUHBIN DJIEKTPUYECKUW 3apsifi, JIyd CBE€TA, TOYCYHBIM HCTOYHUK CBETA,



sfepHass MOJENb aToMa, HYKJIOHHAas MOJENbh aTOMHOTO sjipa TPH PElICHUH
dusnyecKkux 3amad;

pacrio3HaBath (pU3WUYECKUEe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKA W KBAHTOBOW (DM3HWKHU: JIICKTPHUCCKAs
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MarHuTHOTO TIOJ1 HAa TPOBOJHMK C TOKOM W JABWXKYIIUHCA 3apsf,
AIIEKTPOMATrHUTHBIE KOJICOAHUS W BOJIHBI, MPSIMOJUHEHHOE PacrpoCTpaHEHUE
CBETa, OTpaKCHHUE, MpeIoMIIeHNE, nHTepdepeHIus, MPPaKkIus U TOIIPU3ALUI
CBeTa, IUcTepcus cBeta, hoTodniekrpudaeckuit a¢dext (hororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa BOJOpOja,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIHOaKTHBHOCTB;

OMKCHIBATh M3yYCHHBIEC CBOMCTBA BEMIECTBA (JIEKTPUUECKHIE, MaTHUTHBIC,
ONTHYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3IMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CHUJIa TOKA, HIEKTPUUECKOE HANPSHKEHUE, dJIEKTPUIECKOE
COTIPOTUBJICHUE, Pa3HOCTh IOTEHIIMAJIOB, J3JIEKTPOABWKYIAsS CHja, paboTa
TOKa, WHAYKIMS MAarHuTHOTO Tojns, cuina Awmmnepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
MEPHUOJ U YacTOTa KoJieOaHUN B KOJIEOATETbHOM KOHTYpE, 3apsi/ U Cujla TOKa B
MpoIecce TapMOHWYECKUX  OJEKTPOMArHWTHBIX  KojieOaHWi, (oKycHOe
PAcCTOSTHUE M ONTHYECKas CUjIa JIWH3BI, TIPU OMHCAHUU TPABIIIBHO TPAKTOBATh
(U3UYECKUIT CMBICIT WCIOJIb3YeMBIX BEJIMYHMH, WX OOO3HAYCHUS W EAMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEJIMYMHY C
JIPYTUMHA BETTMYNHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS M TPOIECCHI, HMCIOIB3YS
¢u3HYeCcKre BEIMYHUHBI: CKOPOCTh JJCKTPOMArHUTHBIX BOJIH, JUJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypacraaa, dHEPrHs
CBSI3M ATOMHBIX SJEp, NMPHU OINHWCAHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHIA
CMBICJI HCTIOJB3YEMbIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
(GopMynBI, CBSA3BIBAIOIINE JaHHYIO (U3MUYECKYI0 BEIUYUMHY C JIPYTUMH
BEJTMYMHAMHU, BBIYUCIIATH 3HaUCHUE (PU3UYECCKON BEIIMUNHBI,

aHAMM3UpOBaTh  (U3UYECKHUE TPOIECCHl W SBJICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
napaJiyIeIbHOTO COCAWHCHHUS TPOBOJAHHMKOB, 3akoH JDkoyns—Jlenna, 3akoH
AIIEKTPOMATrHUTHON WHAYKIIMU, 3aKOH TPSIMOJUHEHHOTO pPacIpOCTPaHCHUS
CBETa, 3aKOHBI OTPAKCHHUS CBETa, 3aKOHBI TMPEJTOMIICHHS CBETa, ypaBHCHHUE
OuiHmTeHa 11 PoTo3PdeKTa, 3aK0OH COXPaHEHUSI SHEPTUH, 3aKOH COXPAaHEHUS



UMITYJIbCA, 3aKOH COXPAHEHHUsS DJIEKTPUYECKOIO 3apsija, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCJIA, MOCTYNaThl bopa, 3aKoH pajiMOaKTUBHOTO pacmnajaa, Mpu 3TOM
pasnuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YecKoe
BBIPA)KEHHE U YCIOBHS (TPaHUILIbl, 00JJACTH) NPUMEHHUMOCTH;

OMpeNeNsaTh HampaBleHUWE BEKTOpa HWHAYKIUKW MarHUTHOTO  TOJIs
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OINHUCHIBATh M300pa)K€HUE, CO3/1aBAEMOE IJIOCKUM 3EpKajioM,
TOHKOH JIMH30M;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIECIOBAHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB € MCHOJB30BAHUEM NPSIMBIX W KOCBEHHBIX W3MEPEHMI: IIPU 3TOM
GopMynupoBath MpoOieMy/3aiadyy M TUIOTE3Y Y4eOHOro HSKCIEPHUMEHTa,
coOUpaTh YCTAHOBKY W3 IPEMJIOKEHHOrO0 O0OpYJOBaHUs, MPOBOJUTH OIBIT U
bopMyIUpPOBATH BHIBOJIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
Opyd ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/BI OLICHKN ITOTPELIHOCTEN N3MEPEHMI;

UCCJIE0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH C MCIOJb30BAaHUEM
NPSMBIX W3MEPEHUN: MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH
pe3yNbTaThl OJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEIIMYUH B BHUJIE TAOJIHUIl U
rpaduKoB, AeNIaTh BHIBOBI [0 pe3yIbTaTaM UCCIIEIOBAHMS;

co0JiroaTh paBuiia 0€30MacHOTO TPy/la MPU MPOBEICHUHN UCCIIEA0BAHUN
B paMKax y4yeOHOT0O 3KCHEpUMEHTa, YYEOHO-HCCIEA0BATENbCKON U MPOEKTHON
NEATEIbHOCTH €  HCIOJB30BAHMEM  W3MEPUTENIbHBIX  YCTPOHMCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemarh pacuéTHhIE 3aJadd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCIIONB3ysl (PM3UYECKUE 3aKOHbl W TNPHUHIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS
3a/1la4yu BbBIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
dbopmMybl, HEOOXOUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl M OIICHUBATH
pPEaTbHOCTh MOTYYECHHOTO 3HaYeHUST (DU3UIECKON BEITMUNHBI;

pemarb KaueCTBEHHbIC 3a7a4u: BBICTpauBaTh JIOTUYECKHU
HEMPOTHUBOPEUMBYIO LIETIOUYKY PACCYXKIEHUN C OMOPON HA M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHMUS;

UCIIONIb30BaTh  NPU  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
uH)OpPMAITMOHHBIE  TEXHOJIOTMH  JJIi  TIOMCKA, CTPYKTYPHUPOBaHUSI,
UHTEpNpEeTallud W  NOPEACTaBICHHUS Y4eOHOM M HAYYHO-TIOMYJISIPHOMN
uHpopMaIMK, TOJYYEHHOW M3 paA3JIMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOpPMaALIUIO;



OOBSICHATh TPUHIUMBI JCHCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iuyarh yCIOBHS HUX O€30MacHOTO  HCIOJB30BaHHUS B
MMOBCEHEBHOM JKH3HM;

NPUBOJNUTH TIPUMEPHI BKJIAZa POCCHUICKMX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYXKAIOILIETO MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIh30BATh TEOPETHUECKUE 3HAHUS M0 (PU3HUKE B IMOBCEIHEBHON JKU3HU
g obecrmeueHus: 0€30MacHOCTH Tpu  OOpamieHHH ¢ mOpubopamMu U
TEXHUYECKHUMHU YCTPOUCTBAMH, JUIsI COXPAHECHHUS 3/I0POBBSI U COOTIOJICHHSI HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpesie;

paboTaTte B TpyHme C BBIIOJHEHHEM PAa3IUYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAMOHAIBHO PACHPEICIATh OOS3aHHOCTH U
IUTAHUPOBATh  JIEATENLHOCTh B  HECTAHAAPTHBIX CHUTYaIlWsIX, aJIeKBaTHO
OLIGHMBATh BKJIQJ, K&XJIOIO U3 YYaCTHHKOB TPYIIBl B  pPELICHHE
paccMaTpruBaeMoii poOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Koau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zpen 2. MEXAHUKA
bubmmoteka IIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmorekxa [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoteka [IOK



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

®da30BbIe IEPEXOBI

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

Hroro mo pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [IOK

4.1 IICKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
4.9 [TocTossHHBIN 5IeKTpUYECKUi TOK. TOKHK 12 bubnnorexa [JOK

' B Pa3JIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Uroro no pazueny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eCKHUE U JIEKTPOMArHuTHbIE 9 1 bubnuorexa [JOK
' KoJ1e0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKHe U AIEKTPOMAarHUTHbBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onriia 0 3 https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTICTIHATBHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTENBEHOCTH https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA

4.1 ONeMEeHThl KBAHTOBOM ONTHKHU 6 bu6nmoreka [JOK



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

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

bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE 371pO S https://m.eds00.ru/7f41c97¢
Uroro no pazueny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 EEESSH;I;T:;Z?S}; £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromiee MOBTOPEHUE 4 ngjﬁ;ﬁﬁ)gﬁﬁ £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTunueckue
n/n Bcero U3YYeHHs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
dusnka — HayKa o MPUPO/IC.
1 Hayunsie MeT(}),K BI HOEHEII:)HI/?}I 1 0 0 bubmorexa LHOK
v A 01.09.2025  https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Poins 1 MecTo Gu3uku B
OPMHPOBAHUH COBPEMEHHOM
2 I(fap HOII)>'I KapTHUHBI I\fﬂ a, B 1 0 0 bubmorexa LHOK
7 - pa. 02.09.2025  https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeNbHOCTH
JIIOJIe
MexaHn4eckoe ABUKEHHUE.

3 OTHOCHUTENBHOCTH MEXaHHUYECKOTO 1 0 0 bu6mmoreka [IOK
neuxkenus. [lepemenienue, 08.09.2025 @ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE IpsIMOJIMHEWHOE 1 0 0 bubnnoreka [JOK
IBUKEHUE 09.09.2025 | https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE 1 0 0 bubmuoreka [IOK
NIBIDKEHNE 15.09.2025 | https://m.edsoo.ru/ff0c372e

5 CBobOoaHOe mageHue. Y CKopeHue 1 0 0 bubnuorexa [JOK
CBOOOHOTO T/ ICHUS 16.09.2025  https://m.edsoo.ru/ff0c39cc

7 KpuBonuueiinoe 1BuxeHHeE. 1 0 0 bubnnorexka [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

JIBHKEeHUE MaTepHAIbHOW TOYKH 22.09.2025  https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[TpuHIMIT OTHOCUTEIBHOCTH
8 lNanunes. MaepuuanbHble CUCTEMBI bubmorera [JOK
’ P . 23.09.2025  https://m.edsoo.ru/ff0c3be8
orcuera. I1epseii 3akoH HeroTOHA
Macca tena. Cuna. [Ipuniun
9 CyHEPHO3ULIU CUil. BTopou 3aKoH bubnuotexa [JOK
HrroToHa mi1st MatepuaibHOU 29.09.2025 @ https://m.edsoo.ru/ffOc3be8
TOYKHU
10 Tperur 3akoH HproToHA 111 bubnnorexa [HOK
MaTepUaIbHBIX TOUYECK 30.09.2025  https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUSI.
11 Cuna Tsoxectu. [lepBas bubmorexa HOK
P 06.10.2025  https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena 07.10.2025  https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COIpOTUBIIEHUS TIPU bubnnoreka [JOK
IBMOKEHHUH TeJIa B )KUIKOCTH U 13.10.2025 | https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTensHOE U BpamareIbHOe
JBUKEHHE a0COTIOTHO TBEPAOTO
14 tena. MomeHT cuiibl. [lneuo cuiibl bubmorexa LHOK
' o ' 14.10.2025  https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHS TBEPAOTO
Tena
15 NMnynbsc MmaTepuabHOW TOYKH, bubnnorexka [JOK
CUCTEMBI MaTepUATIbHBIX TOYEK. 20.10.2025  https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3ada
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

16

17

18

Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJIbCa. PeakTUBHOE BUIKEHHE

PaGota 1 MOIITHOCTH CHJTBI.
Kunernueckast sHeprus
MaTepuaabHOW Touku. Teopema 00
N3MEHEHUH KMHETHYCCKOM OHCPIrun

IloTeHunanpHas HEPTHUs.
[loTeHumanpHas 3HEPIUs yupyro
ne(GOopMHUPOBaHHOW IPYKUHBI.
[ToreHmanpHas 3HEprus Teyna
BOJIM3U MOBEPXHOCTH 3eMIIU

[loTreHunanbHbIE U
HENoTEeHUUaIbHbIe CHIIBbL. CBS3b
paboThI HEMOTEHIMATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKOU
SHEPrUu

21.10.2025

10.11.2025

11.11.2025

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

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

19

JlaGopatopHnas pabora
«HccnenoBanue cBsizu pabOTHI
CHJTBI C I3MEHEHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
pUMEpEe PACTSHKEHUST PE3HHOBOTO
KTyTay

17.11.2025

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

18.11.2025

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



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Huddysus

24.11.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBHKECHUS U

B3aUMOJICHCTBUS YaCTHUIl BEIECTBA.

Mopenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEIl

25.11.2025

23

24

Macca monexyn. KonnyectBo
Bemiecta. [locTostHHas ABoraapo

TemnoBoe PpaBHOBECCHC.

Temmeparypa u €€ u3sMepeHue.
[IIxana remneparyp Llenscus

01.12.2025

02.12.2025

25

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

08.12.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemrepaTypa Kak
Mepa CpeIHEN KUHETUYECKOM
SHEPIUHU JABWKEHHS MOJICKYJI.
YpaBHenue Menpeneena-
Krnaneiipona

09.12.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

28

29

3akon [lanpToHa. ['a30BbIe 3aKOHBI

JlaGopatopHnas pabora
«MccrnenoBanue 3aBUCUMOCTH
MEXy apaMeTpaMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

I/I30HpOHCCCLI B HACAJIbHOM ra3€ u

15.12.2025

16.12.2025

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

uX rpa)uueckoe MpeCTaBICHIE 22.12.2025  https://m.edsoo.ru/ff0c570e
BuyTpennss sueprus
TEPMOJUHAMUYECKOU CUCTEMBI U

30 CITIOCOOBI €€ M3MECHCHUS. bubmuorexa [JOK
KonmaecTBo TermioTsl u paboTa. 23.12.2025  https://m.edsoo.ru/ff0c5952
Buyrtpennss sHeprus
OJTHOATOMHOTO HJICATBHOTO Ta3a

31 Bupl Temonepenaun Bubmorexa ITOK

29.12.2025  https://m.edsoo.ru/ff0c5¢c36

VY enpHas TEMIO0EMKOCTh

39 BemiecTBa. KonnuecTBO TEMIOTHI bu6mmoreka [IOK
IIpH Teruionepeaayde. AauadaTHbIA 30.12.2025 @ https://m.edsoo.ru/ffOc5¢c36
rporecc

33 IIepBblil 3aKOH TEPMOAVMHAMUKH U bubnnoreka [JOK
€ro MpUMEHEHNe K U30MpoLeccaM 12.01.2026  https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs nporieccoB B

34 npupojie. Bropoii 3akoH bubmorexa HOK

13.01.2026 = https://m.edsoo.ru/ff0c6230

TEPMOTUHAMUKHU

35 [Ipunuun nevictus u K11/ bu6nmoreka [JOK
TETUIOBOM MaIIuHbI 19.01.2026  https://m.edsoo.ru/ff0c600a

36 ukn Kapno u ero KII{ 90.01.2026

37 DKOJOrH4ecKHe MpoOIeMbl
TETUTOHEPTETUKH 26.01.2026

38 O6o06maromuit ypok bubnmoreka [JOK
«MonexynspHas ¢puzuka. OCHOBBI 27.01.2026  https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

TCPMOAUHAMUKN»

KonTponbhas pabota no teme

bu6mmoreka [IOK

39 M )
«Monexymipras dusika. OcHoBb! 02.02.2026 = https://m.edsoo.ru/ffOc6a50
TEPMOAMHAMUKI
40 [TapooOpazoBanue 1 KOHACHCAIHS. bubmumoreka [IOK
Hcnapenue u kurenue 03.02.2026  https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS ¥ OTHOCUTEIbHAS
41 BJIQXKHOCTE BO3ayxa. HaceIeHHbIi Bubmorexa ITOK
ap Ayxa. H 09.02.2026  https://m.edsoo.ru/ff0c64d8
Tépnoe Teno. Kpucramimyeckue u
amMopdHEbIe Tena. AHU30TPONHUS
42 CBOIEj;B KPUCTAJLJIOB )K;p KHe Bubmorexa ITOK
P - 10.02.2026 = https://m.edsoo.ru/ffOc65f0
Kkpuctayibsl. CoBpeMEHHbIE
MaTepuabl
[InaBneHve U KpUCTATIIA3AIIMSL.
43 V nenpHas TEI0Ta [IABJICHUS Bubmorexa ITOK
’ 16.02.2026  https://m.edsoo0.ru/ff0c6708
CyOnumariust
bu6mmorexa [IOK
44
YpasHenue Teniosoro banasca 17.02.2026 | https://m.edsoo.ru/ff0c6820
DneKkTpu3aius Tel.
45 DnekTpuyeckur 3apsia. [IBa Bumga bubmorera [JOK
’ 23.02.2026 @ https://m.edsoo.ru/ff0cbbcc
INEKTPUUYECKUX 3aPsI0B
[TpoBOAHWKY, TUIIEKTPUKH U
46 ITOJIYITPOBOJTHUKH. 3aKOH bubnnoreka [JOK
COXpaHEHUS IEKTPUIECKOTO 24.02.2026  https://m.edsoo.ru/ffOc6bcc

3apsaa



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

B3aumoneucTsue 3aps10B. 3aKOH

47 Kynona. ToueuHbIn bubmorexa LOK
JIOHE. 5 02.03.2026  https://m.edsoo.ru/ff0c6ced
ANEKTPUUYECKUU 3aPsi]T
Hanpsik€HHOCTD 3JIEKTPUYECKOro
48 noss. [IpuHImMn cynepno3uiuu bubnunoreka [JOK
ANEKTpUYECKUX noJied. JIunuu 03.03.2026  https://m.edsoo.ru/ffOc6df2
HANPSKEHHOCTH
PaGota cui 31eKTpocTaTuuecKoro
49 nosist. [lorenuman. Pasnocts bubmorera [JOK
] ' 09.03.2026  https://m.edsoo.ru/ff0c6f00
MTOTCHIINAJIOB
[IpoBOAHMKY U TUANEKTPUKH B
50 3J1peKT I([)CTaTI/I‘IeI([:KOM HOIJ)'IG bubmorexa [JOK
P ' 10.03.2026  https://m.edsoo.ru/ff0c7018
JysnexTpudeckasi MPOHUIIAEMOCTh
N bubnuorexa [JOK
51 3 .K
HICKTPOCMIOTTE. ROMACHEATOP 16.03.2026  https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs bubmiorexa IJOK
pa. P 17.03.2026 = https://m.edsoo.ru/ff0c72c0
3apsHKESHHOTO KOHICHCATOPa
JlaGopatopHnas pabora "M3mepenue
53 .
AIEKTPOEMKOCTH KOHAEeHcaTopa" 23.03.2026
[IpuHIUIT NENCTBYSA U TPUMEHEHNE
KOHJICHCATOPOB, KOMMPOBAILHOTO
54 i .
ammapara, CTpyHHOTO MPUHTEPA 24.03.2026
DneKTpocTaTHYecKas 3alluTa.
3a3eMiIeHHE AIIEKTPOIPUOOPOB
55 DNEeKTpUUECKUN TOK, YCIOBUS €ro
cyuiectBoBaHus. [locTossHHBIN TOK. 06.04.2026



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma Jist
y4JacTKa Leru

56

[TocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHCHHE
poBOAHKUKOB. JlabopaTtopHas
pabora «/3y4eHHE CMEIIAHHOTO
COCIMHEHUS PE3UCTOPOB

07.04.2026

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

57

58

59

60

61

Pa6ota u moutHOCTH
AIEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akon OMa IS HOJIHOH
(3aMKHYTOI) STIEKTPUUECKOH IICTH.
Kopotkoe 3ambIkanue.
JlabopaTtopHas pabota «3mepenue
OJ1C ncToyHMKa TOKA B €T0
BHYTPEHHETO COIPOTHUBIICHUS

DNeKTpOHHAas MPOBOJIUMOCTh
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
CONPOTHUBJICHUS] METAJIIIOB OT
TEeMITepaTypHl.
CBepxIpoBOIMMOCTh
DNEeKTPUYECKUH TOK B BaKyyMe.
CBoMCTBA JIEKTPOHHBIX ITY4YKOB

[TonynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAs TPOBOIUMOCTb.
CaouicTBa p—N-niepexoja.

13.04.2026

14.04.2026

20.04.2026

21.04.2026

27.04.2026

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
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

[TomynpoBOTHUKOBBIE TPUOOPEI

DJIEKTPUYECKUHU TOK B paCTBOpAX U

62 paciuiaBax 3JICKTPOJIMTOB. 1 bubnunoreka [HOK
DJIEKTPOJIUTUYECKAS TUCCOLUAIIUSL. 28.04.2026 = https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNEeKTpUYECKUH TOK B raszax.

63 CaMocTosATENbHBIN U 1 bubnnorexa [HOK
HECaMOCTOSITEIbHBIM pa3ps/l. 04.05.2026 = https://m.edsoo.ru/ff0c84ae
Monnus. [nazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE 1 bubnuotexa [JOK
npuMeHenue. [IpaBuna TeXHUKH 05.05.2026  https://m.edsoo.ru/ffOc86fc
0€e30MacHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
«INEeKTPOIMHAMMKA» 11.05.2026 | https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no teme

66 «Anekrpocraruka. [locTosHHBIN 1 bubnmnoreka [JOK
ANEKTpUYEeCKUid TOK. Toku B 12.05.2026  https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeaax»

Pesepubiit ypok. KonTponbsHas
67 pa6olia 1o TZl\p/Ie ’ 1 bubmorexa HOK
18.05.2026 = https://m.edsoo.ru/ff0c8c56
"OnexkrpoguHaMuka"

68 PezepBHblit ypok. OGo0marommii 1 bubmmoreka [IOK

ypok 1o TemaMm 10 kimacca 19.05.2026  https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3YyYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTosiHHBIE MAarHUTBHI U X
B3auMo/ieiicTBue. MarHuTHOE
1 nosie. Bektop MarHuTHOM 1 0 bubmorexa [JOK
' P y 01.09.2025  https://m.edsoo.ru/ff0c9778
UHAYKIUK. JIMHUM MarHUTHOM
WHIYKITAH
MarauTtHoe 1ose MpOBOJHHKA C
5 ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmMopeiicTBre MpOBOIHUKOB C 02.09.2025  https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas paborta «3yueHue
3 MaFHII:THOf“)O noiﬂ KaT KI/Iy: 1 1 bubmorexa LHOK
v 08.09.2025  https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MIPOBOAHMK C TOKOM. Cuiia
4 Awmmiepa. JlaboparopHas pabota 1 1 bubnuotexa [JOK
«HccnenoBanne nelcTBUA 09.09.2025  https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOMY
JlelicTBME€ MarHUTHOTO TTOJIS Ha
5 BITK Cs1 3apsDKEHH 1 bubmorexa [JOK
ABIDEYIIVIO P yio 15.09.2025  https://m.edsoo.ru/ff0c9df4

yactuily. Cuia Jlopenia. Pabota



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

10

11

cunbl JIopeHna

DNeKTpOMarHuTHAs WHIYKIIHS.
[ToTok BekTOpa MarHUTHOM
uaaykiuu. IJ1C uuaykiuu. 3akoH
3JEKTPOMArHUTHON MHIYKIIUU
Qapanes

JlaGoparopHnas pabora
«HccnenoBanue sBICHUS
ANEKTPOMArHUTHOM UHTYKITHI)

NunykTUBHOCTB. SIBICHUE
camonHykuuu. J1C
CaMOMHIYKIMH. DHEprus
MarHUTHOT'O MOJISL KaTyLIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIE

TexHudeckue ycTpoucTBa U uX
IIPUMEHEHHE: TOCTOSTHHBIE
MarHMThl, 3JIEKTPOMAarHMThI,
AJIEKTPOABUIaTENb, YCKOPUTEIN
2JIEMEHTApHBIX YacCTHII,
WHIYKIIMOHHAs TeYb
O6o06maromuit ypok «MarautHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIHS

Kontponbras paboTa mo teme
«MarHuTtHoOe 1ose.
OneKTpOMarHuTHas MHIAYKLIHSD)

16.09.2025

22.09.2025

23.09.2025

29.09.2025

30.09.2025

06.10.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0cal50

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcab82

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE

but6mmorekxa [IOK



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

koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHHUYECKHUX KOJIeOaHUH.
[TpeBparenue >Hepruu

07.10.2025

https://m.edsoo.ru/ff0caf06

13

Jlaboparopuas pabota
«HccnenoBanye 3aBUCUMOCTH
Mepro/ia MajibIX KoJieOaHui rpy3a
Ha HUTHU OT AJIUHBI HUTHU U MACChI
rpy3a»

13.10.2025

14

KonebarenbHbIN KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJ1e0aHus B UA€aIbHOM
K0J1e0aTeIbHOM KOHTYpE.
AHanorust Mexay MeXaHU4eCKUMHU
U 3JIEKTPOMAarHUTHBIMU
KoJe0aHusIMU

14.10.2025

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHCHUS SHCPIUr B UACAIIBHOM
KoJ1e0aTeIbHOM KOHTYpE

20.10.2025

bubmmoteka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHH4YecKre KoueOaHusl.
Pesonanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

21.10.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIN TOK.
CuHycOnQIbHBIA TIEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO

10.11.2025

bubnmnorexa LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TOKa. AMIUIUTYTHOE U
JICHCTBYIOLIEE 3HAYEHNUE CHUIIbI
TOKa U HaNpsKEHUS

18

19

20

21

22

Tpancdopmarop. [IponsBosacTso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

VY CTpoiCTBO U MPAKTUUYECKOE
MIPUMEHEHHUE 3IEKTPUUECKOTO
3BOHKA, TEHEPATOpPa EPEMEHHOIO
TOKa, JINHUM 3JIEKTporepeaad

DKOJIOTHYECKHE PUCKH IIpU
IIPOU3BOACTBEC 3JICKTPOOHCPIUH.
Ky.]'ILTypa HCIIOJIBb30BaHUA
QJICKTPOOHEPIUU B MMOBCEIHEBHOU
KHU3HHU

MexaHuuecKkne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuinHa BOsIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CKkopocTh 3ByKa. I poMKOCTB
3ByKa. Bricora ToHa. TemOp 3Byka

11.11.2025

17.11.2025

18.11.2025

24.11.2025

25.11.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324

bu6nmorexa LIOK
https://m.edsoo.ru/ffOccab4

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc

23

BHGKTPOMaFHI/ITHBIe BOJIHBI, UX
cBouCTBa U ckopocTk. [Ilkana
AJIEKTPOMAarHUTHBIX BOJIH

01.12.2025

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHIII/IHI)I PaaruoCBA3U U
TCIICBUACHUS. Pa3zButne CpEACTB

02.12.2025



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

cBa3u. Pagnonokanusa

Kontponbnas padota «Konebanus

bubnunoreka LIOK

25 Y BOJIHBD» 08.12.2025  https://m.edsoo.ru/ffOcc6f8
[IpsamosnHENHOE pacIpOCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmoreka [JOK
Toueunsrit ucToyHUK cBeta. Jlyu 09.12.2025  https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 otpaxkeHus ceerta. [loctpoenue bubmorexa HOK
P ora. 1oeTb 15.12.2025  https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B TUIOCKOM 3€pKalie
[Ipenomiuenne ceera. [lonHoe
28 BHYTPEHHEE OTPaXKEHUE. bubnuoreka [IOK
[IpenenbHBIA YOI MOTHOTO 16.12.2025  https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
Jlaboparopnas pabota
29 <<H3MI€)3 eHII)/Ie nopKa3aTen51 bubmorexa HOK
P 22.12.2025  https://m.edsoo.ru/ffOcd67a
MIPEIIOMIICHUST CTEKIIa
JIunssl. [TocTpoenune u3obpaxeHuit
30 B JIuH3€e. DOopMylia TOHKOHN JTUH3BI bubmorexa HOK
- OPMY. ' 23.12.2025  https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota
31 «I/Iccnez[OBaIiHe CBOMCTB 99.12.2025
M300paXeHUI B TUH3AX)
Hucnepcus cera. ClHOKHBIN
32 cocrtaB Oemoro cBera. [[Ber.
JlabopaTopHas pabota 30.12.2025

«H3.6J'IIOJ]CHI/IC AUCIICPCHUU CBCTa»



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
https://m.edsoo.ru/ff0cdd1e

Wutepdepennus ceera.

33 Tnpaxis ceera bubmuorexa [IOK
P . 12.01.2026  https://m.edsoo.ru/ffOced22
JudpakimonHas pemeTka
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubnmnoreka HOK
[Monsipuzanus ceera 13.01.2026  https://m.edsoo.ru/ffOcf02e
OnTuueckue mpuOOpsI U
35 i
YCTPOMCTBA U YCTIOBHS UX 19.01.2026
0€301MacHOro MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIaCCHYECKOU MEXaHUKHU. bubnunoreka LIOK
[Toctynatel ciennaasbHOU TEOPUHU 20.01.2026 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTD
37 OIHOBPEMEHHOCTH. 3aMeJICHUE bubmiorexa LIOK
P ' 26.01.2026  https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpPAIEHUE JITTHBI
DHeprus U UMITYJbC
38 PENATUBUCTCKON YacTulibl. CBA3b bubmuoteka [IOK
MacCChI C DHEPTUEH U UMITYJIbCOM. 27.01.2026  https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonrtponsHas padora «OnTHKa.
39 OCHOBBI CIIEIHAIIBHON TEOPUH buGnnorexa [JOK
P 02.02.2026  https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonsl. ®opmyna [1nanka. bu6muoreka [IOK
DHeprus U UMMIyibe GpoToHa 03.02.2026  https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIETOBAaHUE Bu6 110K
HOJIMOTEeKA
41 .0 A.T.
Qorosphexta. Ombiret 09.02.2026  https://m.edsoo.ru/ffOcffc4

CroseroBa



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonbl potorddekra. YpaBHEHUE

bu6nmoreka [IOK

42 WHITerHA U1 OTOdpPeKTa. 10.02.2026 = https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
HaBnenwne cBeta. OnbiTel 11. H.
43 JleOGeneBa. XuMU4ECKOE JICUCTBUC bubmorexa LOK
16.02.2026  https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnuyeckue ycTpoiicTBa u
44 MPaKTHUYECKOE TPUMEHCHHUE:
dhoToseMeHT, (OTOIATUHK, 17.02.2026
CoJIHEUHasl ObaTapesi, CBETOIUO]]
45 Pemenue 3agay mo teme bubnunoreka LIOK
«DIJIEMEHTbI KBAHTOBOM OITHKH 23.02.2026 @ https://m.edsoo.ru/ff0d0302
Mogens aroma ToMmcoHa. OTBITHI
46 Pesepdopna no paccesHuio o- bubmmnoreka HOK
yactuu. [Inanerapuas monens 24.02.2026  https://m.edsoo.ru/ff0d091a
aToma
bu6nmorexa LIOK
41 Hocrynatst bopa 02.03.2026  https://m.edsoo.ru/ff0dOafa
N3nyuenue u nornouieHue
48 (OTOHOB TIpH Mepexojie aToMa ¢ bubmuoreka [IOK
OJIHOTO YPOBHSI DHEPTUU Ha 03.03.2026  https://m.edsoo.ru/ff0dOafa
Opyroui. Buasl criekTpoB
BonHoBBIE CBOKCTBA YACTHII.
Bomnsl e bpouis.
49 KopnyckynsapHo-BOTHOBOW bubmmorexa LIOK
09.03.2026  https://m.edsoo.ru/ff0d0ca8

nyanu3M. CIIOHTaHHOE |
BBIHYXKJICHHOE M3 TyUCHHE



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJUOAKTUBHOCTH.
OmnbiThl Pesepdopaa mo
OIPE/ICNICHNIO COCTaBa
PaIMOAKTHBHOTO M3TYUCHUS

10.03.2026

bubnunoreka LIOK
https://m.edsoo.ru/ffod0fd2

51

CaowuctBa anb(da-, 6era-, ramma-
n3iydeHus. Biousuue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

16.03.2026

52

53

54

OTKpBITHE IPOTOHA M HEWTPOHA.
N3orombl. Anbda-pacma.
DONEKTPOHHBIM U NO3UTPOHHBIW
Oera-pacmaj. ["aMma-u3myuenue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
S nepubie peakuuu. AnepHbid
peakrtop. [Ipobiiemsr,
MEPCIIEKTUBBI, SKOJIOTUYECKUE
ACIIEKTHI IAEPHOU IHEPIETUKHU

DneMeHTapHbIE YaCTULIBI.
OTtkpbITHE IO3UTPOHA. MeTOBI
HaOJII0/IEHUs U perucTpaluu
a1eMeHTapHbIX YacTull. Kpyribii
cros «DyHIaMeHTaIbHbIE
B3anMOJeHCTBUS. EquHCTBO
¢bu3nYecKkor KapTHHBI MUpa»

17.03.2026

23.03.2026

24.03.2026

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d1356

bubnmorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bupn 3B€3nH0r0 HeOa. Co3Be3nus,
SIPKUE 3BE31bI, INIAHETHI, UX
BuauMoe asmxkenne. ConHeunas

06.04.2026



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

56

57

58

59

60

cucreMma

Counuue. ConHeuHass akTUBHOCTD.
Uctounuk sueprun CosHia u
3BE3]T

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TJIABHOU
MOCJIeI0BAaTEeIbHOCTH. BHyTpeHHee
ctpoeHue 38€31. COBpeMEHHbIE
MPEACTABJICHUS O MIPOUCXOKACHUN
u 3Bosrouny ConHIA U 3BE3]

Mieunbin [1yte — Hamma
lNanakrtuka. [lonoxxenue u
neuxenne ComnnHua B ["amaktuke.
lNanaktuku. YepHbIe ABIPBI B Aapax
TITAKTUK

Bcenennas. Pa3z0oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyudenue.
MertaranakTuka

Heperennsie npo0iaembl
aCTPOHOMUU

07.04.2026

13.04.2026

14.04.2026

20.04.2026

21.04.2026

61

62

KontponbHas padoTa «2JI1€eMEHTHI
aCTPOHOMUU U acTPOPUIUKK»

Ob6o06maromuit ypok. Poib pusuku
Y aCTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NeaTeTbHOCTH

27.04.2026

28.04.2026




YCJIO0BCKa

O6o0maromuii ypok. Poibs u mecto

63 (U3HUKHN U aCTPOHOMHH B

COBPEMEHHOIN HAy4YHOU KapTHUHE

Mupa

O6o0maromuii ypok. Poib

64 (busnueckoil Teopuu B
(hopMUpOBaHUHU TIPE/ICTABICHHI O

(bu3nueckoil KapTuHe MUpa

O6o06maromuii ypox. Mecto
¢bu3nyecKkoil KapTUHBI MHUpa B

65 o01mieM psily COBpEMEHHBIX 1
€CTECTBEHHO-HAYyUHBIX
NIPEJCTAaBICHUN O IPUPO/IE
PesepsHbIil ypok. MarautHoe

66 1oJie. JNEeKTpOMarHuTHas 1
WHAYKIHS

04.05.2026

05.05.2026

11.05.2026

12.05.2026

PesepBubiil ypok. Ontuka. OCHOBBI
67 CTIEUATBHON TEOPUH 1
OTHOCHUTEIIBHOCTH

18.05.2026

Pesepnsiii ypok. KBanToBas
68 ¢bu3nka. DIeMEHTHI aCTPOHOMUH U 1
acTpopU3UKH

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08

19.05.2026

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO

«HpOCBCHICHI/Ie»

METOIAUYECKHUE MATEPHUAJIbBI V1A YUYUTEJIA
®usuka. 10 xnacc. [Toypounsie pa3paboTku K yueOHUKY - Msikumesa I'.41.,

Caypos FO.A. "[Tpocsemienue"

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH
HMHTEPHET

bu6mmoreka IJOK

https://physics.ru/courses/op25part2/content/content.html
http://www.km-school.ru/

http://www.physbook.ru/

http://www.fizika.ru






