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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 0a30BOro0 ypoOBHS Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIO)KEHUM U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpenojaBaHUsl y4eOHOro
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanumu,
pean3yIoMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHHU ux ¢Gu3NKe HA OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yabTataM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXKIPEIMETHBIX
CBs3el (PU3MKM C ECTECTBEHHO-HAyYHBIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIE IEJIM M3y4YeHUs (U3UKM HA YPOBHE CPEIHET0 OO0IIero odpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DHU3UKU: JHMYHOCTHBIC, METallpelIMETHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
peIMETHBIC PE3yAbTaThI MO ro/laM O0yUYeHUSs;
cozepkanue yueOHoro npeamera «DPu3ukay mo rogam o0ydeHwus.

du3rKa Kak Hayka o Hanbosiee 00IUX 3aKOHAX MPUPObI, BEICTYIAs B KaueCcTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYXarolleM MHpE.
[konpHBIH Kypc (GU3UKKH — CHCTEMOOOpA3YIOIIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUeH, Ouonoruei, gusnueckoir reorpadueil u actpoHomueil. VMcnonab3oBaHue W aKTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHl B cdepe DHEPreTuKk, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TIOITYYEHHS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U Jpyrux. M3ydueHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00yJaromuxcs, B GOpMUpPOBaHUE YMEHUI
MPUMEHSATh HAYYHBIA METOJ MTO3HAHUS TIPH BHITIOJTHEHUN UMU YY€OHBIX UCCIIEOBAaHUH.

B ocHOBY Kkypca (pu3uku a1 ypoBHsI CpeHEro oo1ero o0pa3oBaHus MOJOKEH P UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pU3uku 00beTMHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsSeTcs (OPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U TIOJIC.

Hoesn eymanumapuzayuu. E€ peanuszanus npeanosiaraeT MCHOIb30BAHUE I'YMAaHUTAPHOTO
noTeHnuanta GU3N4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHUEM OOIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTMYECKUMHU TTPOOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusmku npenmnosaraet 3HakOMCTBO € HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEACTBOM BBEACHHUS DSJIEMEHTOB COJAEp KaHMS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM TMPoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palluOHAIBFHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Ctep)KHEBBIMU JJIEMEHTAaMH Kypca (U3WKH Ha YPOBHE CPEIHETO OO0IIero oO0pa3oBaHHS
ABISIOTCS  (pu3ndeckue Teopuu (GHOpMUPOBAHME MPEACTABICHUN O CTPYKTYpe MOCTPOSHUS
busnueckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHLHUIIOB B COBPEMEHHBIX



IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeATETbHOCTHBIN MOX0] B Kypce (PU3MKHU peamn3yercs Mpekae BCero 3a CueT
OpraHu3aly SKCIIEPUMEHTAILHON JESATeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH MIaHUPOBaHUS U OCHALleHUs KabuHeTta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHue yJenseTcsl pelieHnIo0 pacy€THhIX U KadeCTBEeHHbIX 3a1ad. IIpu stom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 33aJJaHHON (PU3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHSTh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pasHbIX pa3zaenoB. i KaueCTBEHHBIX 3a7a4 PUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKaroIIel >KU3HH, TpeOyromue BbIOOpa (PU3MYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu PI'OC COO k MaTepuanbHO-TEXHUUYECKOMY
oOecrieyeHn0 y4yeOHOro mporiecca 0a30Bbli ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (DM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTeCTBEHHO-HAYUYHOro 1uKia. B xabunere
($U3HUKH T0JIKHO OBITH HEOOXOMMOE J1a00paTOPHOE 00OPYAOBAHUE IS BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpallMOHHOE 000OpyAoBaHHEe (opMupyeTcs B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00eCnednBaeT MOCTAHOBKY MEPEUYHUCIEHHBIX B IpOorpaMme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyIOBaHME Ul YYEHHYECKMX IMpaKTHYECKHX paboT ¢opMmMupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOrO KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BaHUM aHAJIOTOBBIX M LM(PPOBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIEJIIMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
dopMHpOBaHHE HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAYyYHOMY H3YYEHHMIO HPUPOJIHI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MO3HaHUS U (JOPMUPOBAHHE HCCIEI0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIINM SIBJICHHUSIM;

(opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHS] MaTepuu
U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

¢dopmHupoBaHHE yMEHUH OOBSACHATH SBJCHUS C UCIOJNb30BaHUEM (PHU3MUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopmMHpoBaHUE TpPEICTaBICHUH O posd (PU3MKH AN pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JlocTikeHne 3TuX Lejeid obecreunBaeTcs pelIeHHEeM CIEAYIONIMX 3aJad B Ipolecce
W3y4deHus Kypca (U3NKH Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusI:
npruoOpeTeHne CUCTeMbl 3HaHUH 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHKY, MOJIEKYJSPHYIO (U3UKY, D3JIEKTPOJAWHAMMKY, KBAHTOBYIO (H3UKY U
AIIEMEHTHI aCTPOPHU3UKU;



dbopMHpOBaHWE yMEHUI TPUMEHSTH TEOPETHYECKHE 3HAHUS Ui OOBSCHEHUS (DU3MYECKHX
SIBIICHUH B TIPUPOJIE ¥ JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B TIOBCETHEBHOM KU3HU;
OCBOCHHE CIIOCOOOB PEIICHHUs PA3JIMYHBIX 3a]1a4 C SIBHO 33JJaHHOIN (H3MUECKON MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/IaHHe (PU3MUECKOW MOJENH, aJCKBAaTHOH YCIOBUSM
3aj1auu;

MOHMMaHWe (U3NYECKUX OCHOB W TMPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CAMOCTOSITENIbHOTO TIUIAHHUPOBAHMA M IPOBEACHUS  (PH3HMUECKUX
OKCIEPUMEHTOB, aHAIW3a W MHTEpIpeTaluu WHQPOPMAIMU, ONPEACICHHUS JIOCTOBEPHOCTH
MOJyYEHHOTO Pe3ysIbTara;

CO3/IaHUE YCJOBUW JUISl Pa3BUTHS YMEHUH MPOEKTHO-MUCCIEAOBATEIBCKOW, TBOPUYECKOU
NeSITETTbHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpeIHEro o0Imero oOpa3oBaHHS
otBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Henento), B 11 kiacce — 102 yaca (3 gaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GU3MKe MepeyeHb Jab0paTOPHBIX U MPAKTHYECKUX padoT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JejacT BBIOOp IMPOBEACHUs JTa0OpaTOPHBIX paboT H
OTIBITOB C YUETOM MHIMBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.



COJAEP)KAHUE OBbYYEHUA

10 KJIACC

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupone. Haydnsle Meroasl mo3HaHUsA OKpyXKarouero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (u3nyeckux sBieHuil u nporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TeOpUH. ['paHUIIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIINIT COOTBETCTBHSL.

Poip m mecto ¢u3uku B (GOPMHPOBAHMU COBPEMEHHOW HAy4YHOW KapTHHBI MHUpa, B
MPAKTUYECKOM IESITETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnaiorossle ¥ U(GPOBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JBHKeHHE. (OTHOCUTENBHOCTh MeEXaHW4ecKoro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. CliokeHue nepeMenieHuil u
CJI0’KE€HHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHENHHOE IBIKeHHE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BPEMEHH.

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiiHoe nBuxkeHHE. JIBI)KEHHE MaTEpUANbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. llepuon m
yacToTta obpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE TNPUMEHEHUE: CIHUJIOMETP, JBUKECHHE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monenb cucteMsl 0TCUETA, HIUTFOCTPALUS KHHEMAaTHYECKMX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIb30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY M TOPU30HTANIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy MpH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBM>KEHHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXIy  NyTSIMHM,  HPOWIEHHBIMH  TEJIOM  3a
MoCeI0BaTEIbHbIE PAaBHBIE TMPOMEXKYTKHM BpPEMEHU TpU DPABHOYCKOPEHHOM JBUKEHHHU C
HayaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3yuenue ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

ITpunuun otHocutensHocTy 'anunes. Ilepseiii 3akoH Hetorona. MHepruanbHble CUCTEMBI
OTCYETA.

Macca tena. Cwuna. IlpuHnun cynepnosuuuu cuil. Btopoit 3akoH HerloTona i
MaTtepualibHOM TOUkHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectd. [lepBast kocMuueckas CKOpOCTb.

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



Tpenune. Buasl TpeHus (mMokosi, cKojbxeHus, kadeHus). Cuna Tpenums. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cONpoTUBICHUS
IIPY JBHKCHUM TeNa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpallaTeIbHOE ABMKEHUE a0COIIOTHO TBEPIOTO TEIA.

MoMEHT cuiabl OTHOCHUTENBHO OCH BpameHus. Ilimedo cunbl. YcnoBus paBHOBECHS
TBEPAOTO TEIIA.

TexHuueckne yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHWE: IOJUIMIIHUKY, [BUKCHHUE
UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIPYTOCTH OT Ae(opMaruu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJCHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenosus paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHue ABuKeHUs OpycKa 110 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycloBUN PaBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonbl cOXpaHeHUA 6 MeXAHUKE

Hmnynbe MatepuaabHOM TOUKHU (Tesa), CUCTEMbl MaTe€pUaIbHbBIX TOUEK. VIMITyJIbC CUIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loTeHManbHas sHeprus ynpyro Ae(popMUPOBaHHOMN IPYKUHBI.
[TorennuanbHas SHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HENOTEHUUaNbHbIE CHIBL. CBA3b PabOTHl HEMOTEHUHUAIBHBIX CHUJ C
VU3MEHEHHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEp, NMPY>KUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[Tepexon moTeHNIMAIbHON YHEPTHH B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

W3ydyeHrne aOCOJIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Paszgea 3. MoJsiekyJsipasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH M UX OIMBITHOE 000OCHOBAHUE.
BpoynoBckoe maBmwxkenue. [Juddysus. Xapaktep IBUKEHHS M B3aUMOJCHCTBUS YACTHUIL
BemecTBa. MoJenu CTpOSHHUS Ta30B, >KHAKOCTEH M TBEPABIX Tel W OOBSICHCHHE CBOMCTB



BEIIIECTBA HAa OCHOBE 3THX Mojeneld. Macca u pazMmepbl moisiekyn. KoimuecTBo BermiecTsa.
[TocTostnHast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHMHETUYECKOW TEOpUu
ujeanpHOro rasa. AOCONIOTHasg TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHepruu
TEIUIOBOrO JBWKEeHHMS 4actul ra3a. lllkama temneparyp KensBuHa. ['a3oBbie 3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe nmpeacraBieHne H30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHu4eckue yCcTpoucTBa M MPaKTHYECKOE IPUMEHEHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITH, OKa3bIBAIONINE HCKPETHOE CTPOEHHE BEHIeCTBA, (oTorpaduu MoyeKyl
OpPraHUYECKUX COEIUHEHMII.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogenb onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUPYIOLIAs IPUPOLY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchbl BO3AyXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHHil o0BbEma
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITApaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsS 3HEpPrusi TEPMOJMHAMHYECKON CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KomnyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpe1aye.

[Tonstue 06 agmabatHoM mpouiecce. [lepBelii 3aKkoH TepMoauHamHKHU. [IpuMeHeHuUe
MEPBOIo 3aKOHA TEPMOAMHAMUKHU K H30MpolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TenoBble MamuHbL. [IpyHIMIBI AelicTBUA TeMIOBBIX MallnH. [IpeoOpazoBanus sHEPrUuM B
TeruIoBbIX MamuHax. KoaddunueHnt nonesnoro aeiictBus terwioBoit MamuHbl. [{ukn Kapao u
€ro Ko3(QQUIUEHT MOJIE3HOTO AEHCTBHSL. DKOJOTHYECKHE MPOOIEMbI TEMIOIHEPTETUKH.

TexHu4yeckue yCTpOCTBA W NPAKTUYECKOE TNPHUMEHEHHUE: JABUTaTellb BHYTPEHHETrO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tejla MpH COBEpPUICHHH DPAOOTHI: BBUIET MPOOKU U3
OyTBUTKM TIOJ ACMCTBHEM C)KaTOrO BO3AyXa, HarpeBaHue 3(Qupa B JaTyHHOU TpyOke MyTEéM
TpeHusl (BUCOIEMOHCTPAIIHS).

N3meHeHne BHYTpEeHHEH SHepruu (TeMIEpaTypbl) Tela MpHU TeIionepeaaye.

OnbIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsi BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuui sxcnepumenm, n1abopamopuule pabomoi

N3mepenne yaenbHOU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO31yXxa. HachelmeHHbl map. YaenpHas TemioTa mapooOpa3oBaHHs. 3aBUCUMOCTH
TEMIIEpaTypbl KUTICHUS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHU3OTPOIHUS CBOHCTB KPHUCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTepuanbl. [lnaBneHue u Kpucramumzauus. Y aenbHas
TeruioTa miasieHus. Cyonumanus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHUYECKHE YCTPOWCTBA M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U ICHUXPOMETD,
KaJJOpUMETpP, TEXHOJOTHUU IMIOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  4HCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MepeHUs BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

OnekTpuzanusi Tel. OIJEeKTpUuuecKuil 3apsa. /[IBa BuIa 3JIEKTPUYECKUX 3apsiioB.
[IpoBoIHUKY, TUATIEKTPUKH U TTOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue  3apsigoB.  3akoH Kynona. ToueuHbll  3JIEKTpUYECKUH  3apsii.
Onekrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro mnoss. [lpuHimun cynepno3unuu
3JIEKTPUYECKUX NoJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun snekrpocraruueckoro mois. llorennman. Pa3HOCTH  MOTEHIIMAIIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. DHEPrus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpOHCTBA M INPAKTUYECKOE MPUMEHEHME: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE DJIEKTPONpPHOOPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmapar, CTpyUHBIN IPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE TT0JIE 3aPsHKEHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM II0JIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOMIAJM  IUIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUUECKU TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPHUUECKOro TOKa. VICTOUHMKHU TOKa.
Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Henu.

DneKTpuuecKoe COIIPOTHBIICHUE. Y nensHoe COINIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, MapatieIbHOE, CMEILIAHHOE COeIMHEHNE TIPOBOIHUKOB.

Pabora anexTpuyeckoro Toka. 3akoH Jlxoyns—JIeHia. MOIMIHOCTB 3MEKTPUYECKOTO TOKA.

DIIEKTPOABMIKYIIASl CUJIa U BHYTPEHHEE COMPOTHUBICHUE UCTOYHUKA TOKA. 3akoH Oma 1ist
MIOJTHOM (3aMKHYTOH) asieKTprueckoii renu. KopoTkoe 3amMbIKaHUeE.

DIIEKTPOHHAs MPOBOANUMOCTD TBEPBIX METAIUIOB. 3aBUCHMOCTb COITPOTHUBIICHUSI METAJJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TonynpoBonuuku. CoOCTBEHHass M INpHUMECHas IPOBOJUMOCTb IMOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

OJNeKTpUYecKUii TOK B pacTBOpax M pacilaBax 3JIEKTPOJIUTOB. OIJIEKTPOIMTHYECKas
U CCOIUAIs. DIEKTPOIIU3.

DJNIeKTpUUYEeCKHil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBIN pa3psia. MoHus.
IIna3zma.

TexHuueckue ycTpoicTBa M MPaKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, pEOCTar,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTeNIbHbIE MPHOOPBI, 3IEKTPOOCBETUTENBHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAKYyMHBIM  JHOJ, TEPMHUCTOPbl U  (OTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTh CONPOTHBIIEHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOILAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMer1anHO€ COeIMHEHUE ITPOBOIHUKOB.

[IpsiMoe u3MepeHue 3NIEKTPOABMKYILEH cuibl. KOpoTkoe 3aMblKaHHME TraJlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOr0 COEeAMHEHUS PE3UCTOPOB.

W3mepeHne  3lEKTPOABIDKYIIEH CHJIBI  HMCTOYHHMKA TOKA M €ro  BHYTPEHHETrO
COINPOTHBIICHUS.

Hab6monenue anextpomnusa.

Me:xnpeamernblie CBA3H

U3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHsS B 10 Kkjacce OCYIIECTBISETCS C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemnuvie nousmus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAay4YHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, rumores3a, (Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl ypaBHEHUM, JuHeHHass ¢QyHKUusA, mapabdoia,
runepooia, ux rpagMKu 1 CBOMCTBA, TPUTOHOMETpUYEeCKHe (QYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexannueckoe IBUKEHHE B JKUBOM npupoze, Aupdysusi, ocMoc, TEI1ooOMeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBA TBEPIBIX TeJ, KUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHYECKAsL JUCCOLMALNS, TaIbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpazoBaHKUe JABHKEHHUH C UCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHHUS B
TEeXHHMKE, TOJIIUITHUKY, HCIOJIb30BAHME 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOWIIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUHU MOJIy4YeHHs] COBPEMEHHBIX MaTe€pHajioB, B TOM YHCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTpPOCTaTHUYecKas  3allluTa,  3a3€MJICHUE
JJIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIC IMPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pa3nen 4. daexkTpoauHamMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBUE MOCTOSHHBIX MarHMTOB. MAarHutHoe MoJIe.
Bekrop MaruuTHOM MHAYKIMU. [[pUHIUIT CynIeprio3uIMi MarHUTHBIX ToJei. JIMHUM MarHUTHOU
uHaykud. KapTtuna aimHui MarHUTHOM MHYKIIMU OISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IPOBOJHMKA C TOKOM. KapTuHa NMHWNA MHAYKIMU MAarHUTHOIO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzaumoielicTBrue MPOBOJJHUKOB C TOKOM.

Cwiia Amriepa, €€ MOJlyJib U HallpaBJICHHE.

Cuna JlopeHma, e€ MoAylb M HampaBlieHHE. J[BHKEHUE 3apsHKEHHOM YacTUIbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue BNeKTpOMarHUTHOM HWHAYKUMU. [lOTOK BEeKTOpa MAarHUTHOM HWHAYKIUH.
DIEKTPOABMKYIIAS CUJIA UHIAYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKIuu Dapajes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABUKYILAS CHIa MHAYKIUMU B NPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBJICHHE CAMOMHIYKIIMH. DJICKTPOIBMKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYUIKU C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: IOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOJABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD DJIEKTPOJBMIKYIIECH CHUJIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKa.

SIBrieHNE CAaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON WHAYKITHH.

Pa3nen 5. Kose6anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummusle Koa1e0anus

Konebarenbnast cucrema. CBoOOAHBIE MEXaHMYECKHE KoyieOaHUsd. [ apMOHWYECKHE
konebanus. Ilepwon, dacrora, ammmutyga u (aza konebanuil. I[IpyXMHHBIII MasTHUK.
MaremaTuueckuil MasTHUK. YpaBHEHHME TapMOHMYECKUX KojeOanuil. [IpeBpaienue sHepruu
[IPU TAPMOHUYECKHUX KOICOaHUSX.

KonebGarenbuplii kKOHTYp. CBOOOMHBIE D3JIEKTPOMAarHUTHBIE KOJEOaHUS B HJICATLHOM
KoeOaTeIbHOM KOHType. AHAJOTUST MEXAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B HACATBHOM KOJeOaTeIHbHOM
KOHTYpE.



[IpencraBienue o 3aryxarolux KojeOaHUsX. BbIHyXIeHHbIE MexaHHMYecKue KoyieOaHus.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOMJANBHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHNUE CUJIbI TOKA U HAPSyKEHUS.

Tpanchopmarop. [IpousBoncTBo, mepeaaya U MOTPEOICHUE AIIEKTPUUYECKONW SHEPrUu.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojaeOaTeIbHON cucTeMbl (MIPYKUHHBINA MM MaTeMaTH4eCKHii
MasITHUK).

Hab6nronenue 3atyxaromnmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKIEHHBIX KOJeOaHU.

Habmioienue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumnorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HANPSDKEHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociieqoBaTENbHOM COEIMHEHHMHM PE3UCTOpPA, KAaTYIIKHM MHIAYKTUBHOCTH U
KOHJIEHCATOoPA.

Mopeinb TUHUY 3IEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MaIbIX KoJeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne IEpEMEHHON0 TOKA B ILENM W3 IOCIENOBAaTEIBHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbIE 60IHbL

MexaHuueckre BOJIHBIL, yCIIOBUA pacnipocTpanenusd. [lepuon. CKopocTh pacnpocTpaHEHHs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL. WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. Y CIIOBUS M3JIY4EHMs 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHraius BekTopoB E, B, V B anexrpomarnuTHOi BosHe. CBoicTBa 3IIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HWE, NpeJIoOMJICHUE, TNoJsapu3amnus, audpaxius, uHTtepdepeHius. CKOpPOCTbh
ANIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMArHUTHBIX BOJH. IIprMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIIMIIBI paAKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuuyeckue yCTpoICTBAa M MPAKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOJIO0JIbHBIX BOJH.

Kounebmomieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmroienue otpaskeHus U NpeaoMIIeHHUs] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

Habmiogenue cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMUTYAOH M YacTOTOM
Kosie0aHui.

HccnenoBanue  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHUE,
nossipu3anus, Audpakius, THTephepeHITns.



Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsmonnHeiiHoe pacpocTpaHEHUE CBETa B OJTHOPOJHOM cpejie.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHWe M300pakKeHH B TUIOCKOM
3epKase.

[Ipenomnenue cBeta. 3akOHBI TpeIOMJICHUST CBeTa. AOCONIOTHBIM  MOKa3arelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MOJHOrO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcus cera. CiioxkHbIN cocTaB Oemmoro ceta. LIBer.

CoOupatomue u pacceuBaronue IUH3bL. ToHkas nuH3a. DOKyCHOE pacCTOsHHE U
onTHYEeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparouX U PacCenBaIOIIUX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. UaTepdepenmms cBera. KorepeHTHbIE WCTOYHHKH. Y CIIOBUS
HaAOJI0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YciaoBHe HaONIOAEHUS TIABHBIX
MaKCHMYMOB IIPH TaJICHU MOHOXPOMATHYECKOTO CBEeTa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHudyeckne YCTpPOWCTBA W MPAKTHYECKOE NPUMEHEHWE: OYKH, Jiyna, (oroammapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAsl OMNTHKA, AU(PPaKIHOHHAS
peméTKa, MOISAPOULI.

Jlemoncmpayuu

[IpssMmonnHEtHOE pacmpocTpaHEHUEe, OTPAXKEHUE M TpejomiieHHe cBeta. OnTuyeckue
npUOOPBHI.

[TonHoE BHyTpeHHEe oTpakeHre. Moiesib CBETOBOIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Hab6monenue nudpakiuu certa.

Habmronenue nucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne mokazaresnst mpeioMIICHHUS CTEKJIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6nronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHWUKHU. llocTymarel cnienuanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BakKyyMmMe, MPUHLHII
OTHOCHUTEIBHOCTH ODUHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE AJIUHBI.

OHeprus ¥ UMITYJIbC PEIATUBUCTCKON YaCTHUIIbI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIHCOM PEISTUBUCTCKON YaCTULIBI. DHEPIHs TOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®otonbl. ®opmyna [Inanka cBs3u 3HEPTUU POTOHA C €r0 YACTOTON. DHEPTUsl U UMITYIIBC
dboToHa.



OtkpeiTue u wuccienoBanue Goroddpdexkra. Ombitet  A. I'. CromeroBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.

JaBnenue cBera. Onbitel I1. H. JIeOGenena.

XUMHYECKOE ICMCTBHUE CBETA.

TexHuueckue yCTpOHCTBa U NPAaKTHUECKOE MpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3deKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesHuro o -uactui. Ilnanerapnas
mogens atoMa. Iloctymarer bopa. Usnydenne u mornomeHnue GOTOHOB NpU NEpexojie aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnexktpoB. CHEKTp ypOBHEH 53HEPruu aromMa
BOZIOPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaanu3M.

CHoHTaHHOE U BBIHYXKJIEHHOE U3JTyUeHHE.

TexHuueckue yCTpPOHCTBA M TMPAKTUYECKOE NPUMEHEHUE: CIEKTPAJIbHBIA aHaIu3
(ciekTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

OrnpezeneHne JIMHBI BOJIHBI Jlazepa.

Hab6nronenue nuHeRvyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

HaOGnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JTIOKa3bIBAIOIINE CJII0’)KHOCTh CTPOCHHS  sApa. OTkpbITHE
pammoaktuBHOCTU. OnbITEI Pe3epdopa 1mo onpeneneHro coctaBa paaloaKTUBHOTO U3TyUEHUS.
CsoiicTBa anb(da-, 6era-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpPraHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. HyknmonHas monens snpa [eiizen6epra—Banenko. 3apsi
anpa. MaccoBoe uucino sijpa. M30Tomnsl.

Anbda-pacniag. DIEKTPOHHBIM M MO3UTPOHHBINM OeTa-pacnaa. ['amMma-uznyyeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. Tepmosaepubiii cuHTe3. I[IpoGieMbl M TNEPCHIEKTUBBI  SJIEPHON
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKHU.

OneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

Metoab! HaOIIOICHHSI U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMEHTAIbHBIC B3aUMOICUCTBUS. EMMHCTBO PU3NUeCKOl KapTUHBI MUpAa.

TexHnueckue ycTpolcTBa M NMPAKTUUYECKOE NPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpPHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

Cu€TurK MOHU3HPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopruie pabomul

HccnenoBanue TpekoB dacTuil (10 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Ortanbl  pa3BuTUs  acTpoHOMMM. lIpuknagHOoe ©  MUPOBO33PEHYECKOE  3HAUYEHHUE
aCTPOHOMMUHU.

Bun 38é31H0r0 Heba. Co3Be3nus, spKue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Counnie. ConHeyHasi akTUBHOCTb. McrouHuk sHepruu CosiHIa W 3BE374. 3BE3MBI, HUX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIABHOU
nocyeoBaTeIbHOCTH. BHyTpenHnee crtpoenue 3BE3n. CoBpeMEHHBIE TMPEACTABICHUS O
MIPOUCXO0KICHUH U 3BOIroUMK CoJIHLA U 3BE3/. DTaIlbl )KU3HU 3BE3.

Muneunsiii [Tyte — Hama [NanakTuka. [Tonoxxenue u nrxenne Connia B ["anaktuke. Tumbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Paz0eranme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
JUTSL OTIPEJICIICHUS TIOJIOKEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC CO3BE3IHUS
CeBepHOro nojaymapus u spKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.

O0o01marmniee noBTOpeHne

Ponp ¢u3ukn w acTpOHOMUU B 3KOHOMHYECKOW, TEXHOJIOTMYECKOHW, COIMAIBLHOW U
STUYECKON cdepax eATeNbHOCTH YelIOBeKa, POJdb M MeCTO (U3MKH M acCTPOHOMHUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3UUECKOW Teopur B (HOPMHPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3HUUECKON KapTHHBI MUpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

Me:xnpeamernblie CBA3H

W3yuenue kxypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C Y4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHHE, HAy4yHbIM (akT, TUmnore3a, (U3MYECKas BEIMYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
DKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Mamemamuxa: perieHUE CUCTEMBbI YpPaBHEHUN, TPUTOHOMETpHYECKHE (DYHKIIMH: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKIIUH,
MpU3HAKU TI0I00US TPEYTOILHUKOB, OTPE/IeNIeHUE TUIOIIAIH TIIOCKUX (puryp u o0béma Te.

buonoeus: snextpudeckue SBICHUS B KUBOW MpUpoONe, KoyieOaTeabHbIC JBUKCHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEUCTBHE pPaJUALMK HA >KUBbBIC
OPTraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAas CTPYKTypa TBEPABIX TeEN,
MEXaHU3MBbI 00pa30BaHUs KPUCTAJUTMUYECKOW PEIIETKU, CTIEKTPATbHbIN aHAIIN3.

l'eocpaghus: MaTHUTHBIE TIOMIOCAa 3€MJTH, 3aJIe)KU MarHUTHBIX pyld, (GoTochEMKa 3eMHOMU
MMOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPSICEHUI.

Texnonocus: TAHUN QJICKTpoIepeaay, TeHepaTop MEPEMCHHOT'O TOKa, QJICKTPOABUTATCIIb,
WHAYKIIMOHHAS Te4b, pajap, PalidoNpUEMHHUK, TEJIeBU30p, aHTeHHA, Tenedon, CBY-neub, MpOEKIMOHHBIN
arrapar, BOJJOKOHHAaA OIITHKA, COJTHCUHAs 6aTape${.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpeamera «®Pusnka» Ha ypoBHE CpenHero ooOuiero oOpa3zoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MMPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yJbTaThl OCBOCHHUS ydeOHOro mpeamera «DU3MKa» NOJDKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCsl pPyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPUEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacuMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTM3allud OCHOBHBIX
HAIpPaBIIEHUI BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAXKIAHCKON MO3MIMHU  OOydYalIlerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUICKOT0 00IIECTBa;

NPUHITHE TPAJUIMOHHBIX OOIEYETOBEUECKUX T'YMaHUCTHUECKUX M JIEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO ACSTENBHOCTh B WHTEpEcax TIpa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEILHOM OpraHU3aInu;

YMEHHE B3aUMOJACHCTBOBATH C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHHM C UX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH POCCHICKON T'PaK TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJAapCTBECHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHHCKUX
yu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IEGHHOCTH, B TOM YHCIIE B IEATEIHLHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIEHUE K MHPY, BKIIFOUYask 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOTr0 BOCIIMTAHMS:

UHTEpEC K pasIu4HbIM cdepaM MNpodecCHOHANBHON AeSITeNTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PHU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO U caMO00pa3oBaHHIO B 001acTu (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rHYeCKOro BOCITUTAHHUS:

c(hOpMUPOBAHHOCTDh IKOJIOTHYECKON KYJIbTYphl, OCO3HaHHWE TJI00ATBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

MJJAHUPOBAHUE M OCYLIECTBJICHUE IEHCTBUM B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOrO pa3BUTHUS YEJIOBEYECTBA;

pacliupeHre OmbITa JESTeNbHOCTH JKOJIOTMYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:



Cc(OPMUPOBAHHOCTH ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHUE [IEHHOCTH HAYYHOW AEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCEe M3YUYCHUS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEAOBATENBCKYIO NEATEILHOCTh MHINBHIYyaTbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTyalW3UpOBaTh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIIATH 1SN JeATSIILHOCTH, 33]]aBaTh MapaMeTPhl U KPUTCPUH UX JTOCTHIKCHUS,

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a HMEIOIIUXCS MaTEPHATLHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JCSITEIHHOCTH, OIECHUBATH COOTBETCTBHE PE3YJIbTATOB IICIISM,
OLICHUBATh PUCKH MOCIICICTBUI e TCILHOCTH,

KOOPJIMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHSX pPEATbHOTO, BHUPTYaTbHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Ba3oBbie ucciienoBaTeIbCcKue 1eHCTBHS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUYEBBIMH TIOHATHSMH W METOJAMH (PU3NUCCKOM
HAYKU;

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEICKON W MPOSKTHOHM JIEATEIHLHOCTH B OOJIACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHMSI,

BJIQJIETh BUJAMH JESITEIHHOCTU IO MOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIpEeTalui,
peoOpa3oBaHNI0 M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH TIPUYUHHO-CJICJICTBEHHBIC CBS3W W aKTyaJIM3WPOBATh 33Jady, BBIIBUTAThH
TUMNOTe3y €€ pelleHHs, HaXxOAuUTh AapTryMEHTHI [JIs JO0Ka3aTelbCTBA CBOMX YTBEPXKIACHUU,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATH MOJTYYCHHBIE B XO/€ PEIICHUS 3a]a4l PE3yIbTaThl, KpUTHUECKH OIEHUBATh
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIHHON NEATENEHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh IMePEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HECATCIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC TOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE AThTePHATHBHBIC PEIICHUSI.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMH TOJIyudeHUs MHPOPMAIUU (PU3UIECKOTO COJEp>KaHUS M3 HMCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBPHO OCYIIECTBIISATh IIOWCK, aHAIMW3, CHUCTEMATH3AIHMI0 U
MHTEPIIPETANIO HHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OILICHUBATh IOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIONIb30BaTh CpPEACTBA HWH(MOPMAIMOHHBIX Y KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33a1ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TacCHOCTH;



CO3/1aBaThb TEKCThl (DU3MUYECKOrO COJEpXkKaHUA B PA3IUYHBIX (opMmaTax C yd€ToM
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpWH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3aL1H.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe JeHCTBHUSA:

OCYILECTBIIAThH OOILIEHHE HA YPOKaX (PU3MKH U BO BHEYPOUHOH J1€ATEIIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHMEM SI3BIKOBBIX
CPEACTB;

IIOHUMAaTh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW M MHIMBHYyalbHON paboThI;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACWUCTBUI C y4y€TOM OOIIMX WHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LE€JIM COBMECTHOW JIE€ATEIBbHOCTH, OpPraHU30BBIBATH M KOOPAMHHUPOBATH
JEUCTBUS IO €€ JOCTHXKEHMIO: COCTaBIIATH IUIAH ACUCTBUM, pacHpelesiaTh PO C YYETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOI0 y4aCTHMKA KOMaHJbl B OOIIUI pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejUlaraTb HOBBIE INPOEKTHI, OLIEHUBATh MJAEU C IO3ULUU HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIIAATh IIO3UTHBHOE CTPAaTErMUECKOE IOBEJEHUE B pa3JIUYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIISTh IO3HABATEIBHYIO NEATEIBHOCTh B 007acTH (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIFHO COCTABJIATH TUIAH PEIIeHHs] PacYETHBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl ¢ y4ETOM HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JaBaTh OLIEHKY HOBBIM CHUTYAIUSIM;

pacHmpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX TPEATIOYTCHHIA,

JIeNIaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pereHwue;

OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (DOPMUPOBAHUIO W TPOSIBICHUIO JSPYAUIMH B 001acTH  (HU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHTYaI[UsIM, BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTH, OLIEHHWBATH
COOTBETCTBHUE PE3YIHTATOB IIETISIM;

BJIQ/ICTh HABBIKAMU MO3HABATEIHLHONW PEQIIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX IEHCTBHIA
Y MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;

UCIIONIb30BaTh IPUEMBI peICKCHH JIJIS OLIEHKHU CUTYallid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATD PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TPU aHAIHU3E PE3YIbTaTOB ACATEIbHOCTH;

MIPUHUMATE Ce0sl, TOHMMAsi CBOM HEJIOCTATKHU M JIOCTOMHCTRA;

MPUHUMATH MOTHBBI U ApTYMEHTHI JPYTUX TPU aHAIIU3E PE3YIBTATOB ACITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B nporecce mocTrkeHUs: TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS MPOTPAMMBI 1O (DU3UKE IS
YPOBHsI cpefHero oO0Iero oOpa3oBaHus y O0y4YarOIIMXCS COBEPIICHCTBYETCS AMOIIMOHATBHBIN
WHTEJJIEKT, MpeArnoiaramui chopMUpPOBAHHOCTD:



CaMOCO3HaHUs, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATILHOE COCTOSHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHUue [IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJalNTHUPOBAaTHCA K SMOIMOHAIbHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBALlMM, BKJIKOYAIOLIEH CTPEMIICHHE K JOCTHKCHHUIO LIEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/sI U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOLIEH CHOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUS C APYTHMHU
JOJIbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOHQIUKTHL.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonny oOyuenust B 10 kJiacce npeMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpPHUMEpax pojb U MeCTO (U3UKU B (DOPMUPOBAHMHU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MMPA, B PA3BUTUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPaHULbl MPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJEJe: MaTepuaabHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACAIbHBIN TIa3, MOAEIH
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3a1ay;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (TMPOIECCHI) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BELIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE ABMKEHHE, CBOOOJHOE MaJeHHE Te,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaelcTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa TeJl MpH HarpeBaHuu
(oxJaKJIeHUHN ), TEIJIOBOE paBHOBECHE, UCIIApEHNE, KOHCHCAIMs, TUIaBJIeHne, KpUCTaJUIU3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIINICHUE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHWYECKOE JBWKEHHE, UCHOJb3ysd (U3NUECKUE BEIMYMHBI: KOOPAWHATA,
yTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHETHYecKas
SHEprus, MOTEHIMaJbHAs JHEpPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMCAHWM TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJb3YEMBIX BEIHYMH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS, MCIONb3YS
¢usnueckue BEIMYMHBL: JaBJIEHWE Tas3a, TemIepaTypa, CpeAHssi KUHETHYecKas HHEprus
XAO0TUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora rasza, Kod(p(UIMEHT MOJIEe3HOro JIEHCTBUS TEIJIOBOTIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHYUH,
uX O0O0O3HAYEHWS U EIUHMIBI, HAaXOJIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA M JJIEKTPUUYECKUE SIBICHHUS
(TIportecchl), UCTONb3Ys (PU3UUECKUE BETUUMHBL AIICKTPUUYECKUM 3apsijl, dJIEKTPUUYECKOe IOJIE,
HaNpsDKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHUHUANIOB; IPU ONUCAHMM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUUUHY C IPYTUMH BEIMYUHAMY;



aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl M SIBICHUS, UCHOIb3ysd (PU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u 1l 3akonsl HproToHa, 3akOoH coxpaHeHus
MEXaHUYECKOM PHEpPIrUH, 3aKOH COXPAHEHUs MUMITYJIbCa, IPUHIMI CYNEePIO3ULUN CUII, TIPUHIINII
pPaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHUS
BEIIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CPEJHEH KMHETHYECKOW SHEPruM TEIJIOBOIO JBHIKEHUS
MOJIEKYJ C a0COJNIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHS
JJIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIUIBI JEHCTBUS MAIlIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyarh yciaoBUs MX O€30MaCHOTO MCIIOIB30BaHUS B IOBCEAHEBHOM KU3HM,

BBINOJIHATh 3KCIIEPUMEHTHl 10 MCCIEIOBAHUIO (M3NYECKUX SIBIEHHH U TPOLIECCOB C
UCTIOJB30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobnemy/3agadyy M TUIOTe3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTh yCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOKI;

OCYILLECTBIIAATh MpPsIMbIE M KOCBEHHbIE H3MEPEHHUs (QU3MUECKUX BEIWYMH, NPU 3TOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (PH3UUIECKUMHU BETUYNHAMHE C UCIIOIb30BAaHUEM MPSIMBIX
U3MEpEHUl, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH pe3yJbTaThl MOJIY4YE€HHOMH
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpapuKOB, JENaTh BBIBOJIBI IO
pe3ysbTaTaM UCCIIEOBAHNUS;

coOnronarh mpaBuia Oe€30MacHOro Tpyda IpU MPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJAENbI0, MCIOIb3YS
¢du3nveckre 3aKOHBI ¥ IPUHITUITBI, HA OCHOBE aHaJIN3a YCIOBHS 33a4H BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ peLIeHHUs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOyYEHHOTO 3HAUEHHS (PU3HUECKOM BETHUNHBL;

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCMOJb30BaTh TPU pEIIeHMH YYeOHbIX 3aJad COBpPEMEHHbIe HH()OPMAaLMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuy, MOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyro HH(OpMaINIo;

NPUBOANUTH MPUMEPHI BKIIA/Ja POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUUECKHE 3HAHWS 10 (U3MKe B TOBCEIHEBHOW IKM3HMU JUIf
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3]I0POBbsI U COOIIOZICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IPyIITe ¢ BHIMOJIHEHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IITAHUPOBATh PadOTy
TPYMNIIbl, palMOHAIBHO paclpelneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OIEHWBATH BKJIAJl KaXIOTO W3 YYACTHHKOB TPYIIHI B
pelIeHre paccMaTpuBaeMoil MpooIIeMBl.

K koniy oOyuenus B 11 kiacce npeqMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPHUMEpax pojib U MeCTO (U3UKU B (DOPMUPOBAHMM COBPEMEHHOMN
Hay4YHOU KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TE€XHOJIOTHM, B IIPAKTUYECKOU
NEeSITeIbHOCTH JIO/IEH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;



VUUTHIBaTh TPAHULBI TNPUMEHEHHS H3YYEHHbIX (U3MUECKHX MOJeNel: TOYeHHbII
NIEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MU pelieHnr GU3NYECKUX 3a/1a4;

pacmo3HaBath (pu3uMYecKue SBICHUS (TPOIECCH) M OOBSICHITh MX HAa OCHOBE 3aKOHOB
JNEKTPOAUHAMUKHN U KBAHTOBOM (DU3MKHU: 3JEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKLIMS, JACWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apn,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHHE CBETa, OTPAXKECHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuii 3¢ dekt (poroaddekr), CBeTOBOE NaBleHUE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Jla, €CTECTBEHHAsl U MICKYCCTBEHHAs PaInOaKTUBHOCTD;

ONMCHIBATh M3YyUEHHBIE CBOMCTBA BEILECTBA (3JIEKTPUYECKHE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IMYHBIX CPEN) U DJICKTPOMArHUTHBIC SBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIICKTPUUYSCKHHA 3apsi, CHja TOKa, DIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIECHUE, PA3HOCTh OTEHIIHAIIOB, JIEKTPOIBUKYIIAS CHIIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mojs, cuwia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUSl 3JIEKTPUYECKOr0 M MArHUTHOTO MOJIEH, MEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATeIbHOM KOHTYpE, 3apsi/l U CHjIa TOKa B IPOIECCE TAPMOHUYECKHX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas Cuila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJB3YeMbBIX BEIMYMH, WX OOO3HAYCHUS W CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMHY C APYTUMU BEJIUYHHAMY,

ONKCHIBATh M3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIECCHI, HCIONB3yS (DHU3UUECKHe
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETa, DHEPrus U
UMIYyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIep, HpPU OMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICI HCHOJIB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DHU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAUCHUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (PU3NYECKHE MPOLECChl U SBJIECHUS, UCHOIb3YS (U3UYECKHE 3aKOHBI U
OpUHUUIBL: 3ak0oH OMa, 3aKOHBI [IOCJIENOBATEIBbHOIO M NapaJljIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIIMH, 3aKOH
NPSIMOJIMHEMHOTO PacpOCTpaHEHUsl CBETA, 3aKOHbI OTPAXKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE OMWHINTeHHa 11 Qorodddexra, 3aKOH COXPAaHEHUS] HHEPTUU, 3aKOH
COXpPAaHEHHUsSI HMMIYJbCa, 3aKOH COXPAHEHUs DJIIEKTPUUECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH paJMOakTUBHOrO pacmnajaa, IpU ITOM pa3inyaTh
CIIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHUYeCKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
00jacTi) IPUMEHUMOCTH;

ONpeNeNsATh HANpaBICHUE BEKTOpPAa WHIYKUUM MArHUTHOTO MOJISI MPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiisl Jlopenna;

CTPOUTH M OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOW JIMH30M;

BBIMIOJHATh JKCHEPHUMEHTHI IO HCCIEAO0BaHUI0 (DU3MUECKUX SIBJICHUM U MPOLIECCOB C
UCTIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWHl: Tmpu dSToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUMOTE3y y4eOHOTrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHNUS, TPOBOJAUTD OTBIT M (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISATh TPSMbIE W KOCBEHHBIE HW3MEPEHHS (U3MYECKUX BEJIMYHH, TPH ITOM
BBIOUpATh ONTUMANBHBIN CMOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKU
MOTPENIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCTIOIB30BAHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
Gu3MYECKUX BEIWYMH B BHAE TaOMUI] M TpauKOB, MelaTh BBIBOABI IO pe3yiabTaTam
HCCJIEIOBAHMUS,



coOnronarh mpaBuia Oe30MacHOro Tpyna MpH MPOBEACHUM HCCIENOBAaHUN B pamKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENA0BATENCKOM UM IMPOEKTHOW JAEATENIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiath pacu€THBIE 33Ja4d C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIOIb3YA
buznyeckue 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBUS 3a/1a4dl BHIOMPATh (PU3NYECKYIO
MOJIENIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKO BEeIMUNHBI,

pelaTh KauyeCTBEHHbIE 3a/layM: BbICTpauBaTh JIOTMUECKH HEIPOTUBOPEUMBYIO LENOUYKY
paccyXJIeHU ¢ OMOpPOi Ha U3YyUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTOJIb30BaTh TPH  pEIICHHMH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH()OPMALMOHHBIC
TEXHOJIOTUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETAUU U MpeICTaBiICHUs y4eOHOU u
HAYYHO-TIOMYJIIPHOW HMH(OPMAIIUU, MOJYYCHHOM W3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMALINIO;

OOBSACHATH MPUHLIMIIBI AEWCTBUS MAlllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMNCTB, pa3jinyaTh
yCIIOBUS UX 0€30MacHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKIIAJa POCCHUCKHUX M 3apYOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HAyKH, B 00bCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHYECKHE 3HAHHWS 1O (HU3MKE B TOBCEIHEBHOW IKM3HH JUIA
obecrnieueHns 6€30MacHOCTH MpU 00pallleHUuu ¢ MPUOOPAMH U TEXHHUYECKUMHU yCTPOUCTBAMU, IS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO MTOBEACHMS B OKpY KaIoLEel cpee;

paboTaTh B rpyMIe C BHIMOIHEHUEM PA3IUYHBIX COI[MAIBHBIX POJIEeH, IUIAaHUPOBATh paboTy
TPYIIbI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB IPYIIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne ||HammeHOBaHuME pa3iesioB U TEM | KosmuectBo yacos OnexTpoHHbIE (IUPPOBEIC)
n/m POrPaMMBI Beero| Konrtponbheie  ||TIpaktiueckue o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThl
‘Pa:me.ﬂ 1. ®PU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ||®u3uka ¥ METOJBI HAYYHOTO 2 bubmuoreka [IOK
MO3HAHUS https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pa3aeny H 2 H
[Pasen 2. MEXAHMKA
2.1 ||[KunemaTtuka 10 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.2 ||dunamuka 13 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKoHBI COXpaHCHUS B 9 1 1 bubnuorexa [JOK
MEXaHUKE https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pazaeny H 32 H
‘Pa3)1e.11 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/INHAMUKA
3.1 ||OcHOBBI MOJIEKYIISIPHO- 13 1 bubnuorexa [JOK
KUHETUYIECKOU TEOPUH https://m.edsoo.ru/7f41bf72
3.2 ||OCcHOBBI TEPMOJAMHAMUKHU 17 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
3.3 ||ArperatHble COCTOSIHUS 10 bubnuoreka [IOK
BeniecTBa. Da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 pasjeny H 40 H
‘Pa321e.11 4. 3JIEKTPOANHAMUKA
4.1 |DnekrpocraTuKa 14 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72
4.2 |ITocTOSIHHBIN dNIEKTPUIECCKHNA 12 1 bubnnoreka [JOK
TOK. TOKH B pa3JIMUHbIX Cpeax https://m.edsoo.ru/7f41bf72
‘I/IToro 110 pa3jeiny H 26 H
‘PezepBHoe BpeMsl H 2 H H H
OBIIEE KOJIMYECTBO YACOB 102 3 3
I10 ITPOT'PAMME
11 KJIACC
Ne HaumeHoBaHue pa3genoB u TeMm ‘ KonmgectBo gacoB DnekTpoHHbIE (IUPPOBHIC)
/I MIPOTPaMMBbI Beero KOHTpOIbHBIE TIpakTHuecKue 00pa3oBaTebHBIE PECYPCHI
paboThI paboThI
Paznen 1. JIEKTPOJINHAMUKA
11 |MaruutHOE 10JI€. 17 1 3 bubanorexa [JOK
DJIeKTpPOMAarHUTHAS WHYKIIHS https://m.edsoo.ru/7f41c97c
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Ne

HanmenoBanue pazienos u Tem

KonnyectBo yacos

DnekTpoHHbIE (IUPPOBHIC)

n/m MPOTPAMMBI Beero KOHTPOMbHBIE [IpakTudeckue 00pa3zoBaTeNbHbIC PECYPCHI
paboThI paboThI

‘I/ITOFO 0 paseiny H 17 H

‘Pa3zle.11 2. KOJIEBAHUS U BOJIHbI

2.1 |Mexanunueckue u 14 1 bubmmorexa [JOK
9JIEKTPOMArHUTHBIE KOJICOAHUS https://m.edsoo.ru/7f41c97c

2.2 |MexaHu4yecKue U 6 1 bubmoreka LIOK
AJICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c

2.3 ||OnTuka 15 3 bubnunorexa LIOK

https://m.edsoo.ru/7f41c97c
Toro no paszeny | 35 ||

‘Pa?.zle.ﬂ 3. OCHOBBI CIEIIUAJIbHON TEOPUM OTHOCHUTEJBHOCTH

3.1  ||OcHOBBI ClIEIHAIbHOM TCOPHU 5 1 bu6nunorexa [IOK
OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pasaeny H 5 H

‘Pa?.Ile.l] 4. KBAHTOBAS ®U3UKA

4.1  |DmemMeHTHI KBAHTOBOM OITHKU 12 bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

4.2 ||CtpoeHue atoma 7 bubmnoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3 ||ATomMHOE SIIpO 5 bubnuorexa [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO 0 pasaerny H 24 H

‘Pamen 5. 9JIEMEHTBI ACTPOHOMHMWHU U ACTPOPU3NUKHU

5.1 | DnemeHTBI aCTPOHOMHH U 11 1 BBenute 3HaucHue| bubmuoreka LIOK
acTpou3UKHU https://m.edsoo.ru/7f41c97c
‘I/ITOFO 0 pasaeny H 11 H

IPazzen 6. OGOBIIAIOIIEE TOBTOPEHUE

6.1 O6o06m1aro1iee TOBTOPEHHE 4 BBEIUTE 3HaUCHUE |[BBeauTe 3HaueHue|buonuorexa [IOK
https://m.edsoo.ru/7f41c97c

‘I/ITOFO TI0 paszelny H 4 H

‘PezepBHoe BpeMsI H 6 H H H

OBHIEE KOJIMYECTBO YACOB 102 4 8

10 I[TPOI' PAMME
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INIOYPOYHOE IIJTAHUPOBAHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacos ‘ DneKTpoHHBIC IU(PPOBHIE
n/m Beero|[Kontponsasre| [Tpaktiueckue || ©0Pa30BaTENbHbIE pECYpCEI
paboThI paboThI

1 | Pusuka — Hayka o npupoje. 1 bu6mmoreka [IOK
Hayunbie MeTO/IbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKpY’KaloIIero Mupa

2 |[Ponb 1 MecTO PHU3HMKH B 1 bubmmoreka [IOK
(bOopMHPOBaHUH COBPEMEHHOM https://m.edsoo.ru/ff0c33e6
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOMN JIeATSILHOCTH
IO 1eU

3-4 |[MexaHn4ecKOe IBUKEHUE. 2 bu6nuoreka [IOK
OTHOCHTEIBHOCTD https://m.edsoo.ru/ff0c3508
MEXaHUYECKOTO JIBUKCHUSI.
[Tepemenienue, CKOpOCTb,
YCKOpEHHUE

5-6 |[PaBHOMEpHOE MPSIMOJIUHEHHOE 2 bubnnoreka [HOK
JIBH)KCHHUEC https://m.edsoo.ru/ff0c3620

7-8 |[PaBHOYCKOpEHHOE 2 bu6mmoreka [IOK
PSIMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ff0c372e

9- ||CBobomHOE mMageHue. Y CKOpeHue 2 bubmuorexa [JOK

10 |[cBoOODHOIO MaLEeHUsA https://m.edsoo.ru/ff0c39cc

11- |[KpuBosnHeitHOE 1BUKEHUE. 2 bubnuoreka [JOK

12 ||/IBmkeHne MaTepUaabHON TOUKH https://m.edsoo.ru/ffOc3ada
110 OKPY>KHOCTH

13 ||[TpyHIUIT OTHOCUTENBHOCTH 1 bu6nuoreka [IOK
[anunes. MuepiuaibHbIe https://m.edsoo.ru/ff0c3be8
cuctemsl orcuera. [IepBriil 3aK0H
Herorona

14-|Macca tena. Cuina. [IpuHuun 2 bubnuoreka [JOK

15 |cynepniosuituu cuit. Bropoit https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa amst
MaTepHaIbHON TOUKU

16- | Tpernii 3axon HetoToHa 1715t 2 bubmuoreka [JOK

17 |MaTepuanbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

18- |[3axoH BCeMUPHOTO TATOTECHUSI. 3 bubmmoreka [JOK

20 ||Cuna Tsoxectu. [epBas https://m.edsoo.ru/ff0c3d00
KOCMHMYECKasi CKOPOCTb

21- ||Cuna ympyroctu. 3akoH ['yka. 2 bubmmnoreka LIOK

22 |Bec Tena https://m.edsoo.ru/ff0c3el8

23-||Cuna tpenus. Koopduument 2 bubmmoreka [JOK

24 |[tpennst. Cuia COPOTUBIICHUS https://m.edsoo.ru/ff0c3f76
[pU JBMOKCHUH TEJIa B )KUIKOCTH
WIIH Ta3e

25 |[ToctynaTenpHOE U 1 bubnuotexa [JOK

BpamaTCJIbHOC JIBUKCHHUC

https://m.edsoo.ru/ff0c41a6
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/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTeNbHbIE PECypPCH

a0COFOTHO TBEPIOTO Tea.
MowmeHT cuibl. [lnedo cusel.

VY cnoBus paBHOBECUs TBEPAOTO
Terna

26-
27

HMynsc MaTepualbHOM TOYKH,
CUCTEMbI MaTepUAJIbHBIX TOUEK.
Nmnynbe cuibl. 3aKoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE

bubnuoreka [IOK
https://m.edsoo.ru/ff0c43d6

28-
29

PaboTa 1 MOITHOCTH CHIIBI.
Kunernueckas sHeprus
MarepuanbHOU TOUKU. TeopeMa
00 U3MEHEHUN KMHETUYECKOI
SHEPTUU

bubnnoreka IIOK
https://m.edsoo.ru/ff0c4502

30-
31

[loTeHumanpHas SHEPTHsL.
[loTeHuManpHas 3HEPIUst yupyro
ne(pOPMUPOBAHHOM MPYKUHBI.
[loTeHunanpHas 3Heprus reia
BOJIM3U OBEPXHOCTH 3eMIIU

bubnnoreka IIOK
https://m.edsoo.ru/ffOc461a

32

[loTeHnmanpHbIEe U
HeNoTeHIHaNbHble CUIIbl. CBA3b
pabOoTHI HEMOTEHIMATBHBIX CHII C
M3MEHEHHEM MEeXaHHUECKOM
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHUYECKOH
SHEPTUN

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

33

JIaGoparopHas paboTa
«HccnenoBanue cBsizu pabOTHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOH YHEPTHH Tella Ha
pUMeEpe PACTHKEHUS
PE3MHOBOTO KTyTa»

34

KonTponbHas pabota no teme
«Kunemaruka. J[unamuka.
3aKOHBI COXPAHEHUS B
MEXaHUKE»

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

35

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKON
Teopuu. bpOyHOBCKOE IBUKEHHUE.

Hudbdy3us

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

36

Xapaktep JBUKEHUS U
B3aHMOJCUCTBUS YACTHI]
BeecTBa. Mojenu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPABIX TEl

37

Macca monekyn. Konuyecto

BemiecTBa. [locToaHuas



https://m.edsoo.ru/ff0c43d6
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No Tema ypoka ‘ KonnuectBo yacoB ‘ DIIeKTpOHHBIE TTUPPOBBIC
n/m Beero|[Kontponsasre| [Ipaktiieckue || ©0Pa30BaTENbHbIE PECYPChI
paboThI paboThI
|Asorazpo L | |
38 |[TerutoBoe paBHOBECHE. 1
Temneparypa u €€ usmepeHue.
[lIxana temnepatyp Llenbcus
39- |[Uneaneusiii raz B MKT. 2 bu6nmoreka [IOK
40 ||OcnoBHoe ypaBHeHre MKT https://m.edsoo.ru/ffOc4fde
41- ||AGcomoTHas TEMIIEpaTypa Kak 2 bubmmoreka [IOK
42 |mepa cpeaHeill KHHETHYECKOM https://m.edsoo.ru/ff0c511e
SHEPTUU JIBFKCHUS MOJICKYIL.
YpaBHeHue MeHieneena-
Knaneiipona
43-|[3akon JlanmbroHa. I"'a3oBbie 3
45 ||3aKOHBI
46 ||JTaGopatopnast paboTa 1 1
«HccrenoBanue 3aBHCUMOCTH
MEXTy TTapaMeTPaMU COCTOSHUS
Pa3pEKCHHOTO ra3a
47 ||13omporiecchl B HI€aIbHOM Ta3e 1 bu6nmorexa [IOK
U UX rpapuyeckoe https://m.edsoo.ru/ff0c570e
Mpe/ICTaBICHHE
48 ||BHyTpeHHsIs sHeprus 1 bu6nuoreka [JOK
TEPMOJMHAMHYECKON CUCTEMBI U https://m.edso0.ru/ff0c5952
Coco0bI €€ N3MEHEHMUS.
KonuyecTBo TemioTs! u padora.
BHyTpeHHsIs SHEprHs
OJTHOATOMHOTO MEaIHHOTO ra3a
49 |Buasl Temnonepeaayn 1 bu6nuoreka [IOK
https://m.edsoo.ru/ff0c5c36
50- ||Y nenbHas TEIUIOEMKOCTh 2 bubmmoreka [JOK
51 |[BemecTBa. KomnuecTBO TEIIIOTHI https://m.edsoo.ru/ffOc5¢c36
MU TeTuTonepeaye.
AnmabaTHBIH mporiecc
52- |[[TepBblii 3aKOH TEPMOJMHAMUKY H|| 2 bubmmoreka [JOK
53 |lero mpuMeHeHHE K U30IpPOIIECcCaM https://m.edsoo.ru/ffOc5efc
54- |[HeoOpaTMOCTb MTPOIIECCOB B 2 bubmmoreka [LJOK
55 |[mpupone. Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOTUHAMHUKHI
56- ||[Tpunun nevictus u KI1/ 2 bu6nuoreka [IOK
57 ||TermoBO#l MalIMHBI https://m.edsoo.ru/ff0c600a
58- |[[{uxn Kapuo u ero KIIJ] 2
59
60 |Oxomornueckue MpoOIEeMbl 1
TETUIOOHEPTETHKHI
|61- H0606ma10m1/1171 YPOK H 3 H H HBHGJH/IOTeKa LIOK
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Ne Tema ypoka KonnuecTBo yacoB ‘ OnexkTpoHHbIe HU(POBBIE
n/m Beero|[Kontponsasre| [Ipaktiieckue || ©0Pa30BaTENbHbIE PECYPChI
paboThI paboThI

63 |[«MonexyssipHas pu3uKa. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKI

64 |KonTponbHas paboTa 1mo Teme 1 1 bubnmoreka [JOK
«MonexymspHas GpU3uKa. https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJAMHAMUKI

65- ||[TapoobpazoBanue u 2 bubnmoreka [JOK

66 |konmeHcanus. Mcnapenue u https://m.edsoo.ru/ff0c63b6
KHUIICHUE

67- ||AOCOIIOTHAS U OTHOCUTEIIbHAS 2 bu6mmoreka [IOK

68 |[BIasKHOCTH BO3/yXa. https://m.edsoo.ru/ff0c64d8
Haceiennsiit nap

69- || TBépmoe Teno. Kpucrammuueckue | 2 bubnmoreka [JOK

70 |1 amopdHbIe Teaa. AHH30TPOIIHS https://m.edsoo.ru/ff0c65f0
CBOWCTB KpHUCTAILIOB. Kuakue
kpuctaibl. COBpEeMEHHBIC
MaTepuabl

71- |[LnaBieHHE U KPUCTAJUTU3AIINS. 2 bu6nmoreka [IOK

72 ||V nenbHas TEIJIOTA IJIABICHHS. https://m.edsoo.ru/ff0c6708
Cybnumarnus

73-||YpaBHeHHE TemIoBoro OanaHca 2 bubnuoreka [JOK

74 https://m.edso0.ru/ff0c6820

75 |[OnexTpusamus Tell. 1 bubnuoteka [JOK
Onekrpudeckuii 3apsa. /IBa Buna https://m.edsoo.ru/ff0c6bcc
AIIEKTPUICCKUX 3aPSIOB

76 |IIpoBOAHMKH, AUIIEKTPUKHU U 1 bubnuoreka [JOK
MOJYPOBOIHUKH. 3aKOH https://m.edsoo.ru/ffOc6bcc
COXPaHEHHUS INEKTPUIECKOTO
3apsiia

77-|B3aumopeiicTBre 3apsaa0B. 3aKoH || 2 bubnmnorexka HOK

78 |[Kynona. ToueuHslii https://m.edsoo.ru/ffOc6ce4
DIEKTPUUECKUI 3aps]T

79- ||Hanpsok€HHOCTD 3JICKTPHUYECKOTO | 2 bubnuotexa [JOK

80 ||moms. [TpuHIMT cynepno3uuuu https://m.edsoo.ru/ffOc6df2
BIEKTPUYECKUX MoJen. JInnun
HaIPSHKEHHOCTH

81- ||PaboTa cumit 3JeKTpOCTaTHUECKOTO|| 2 bubmoreka [JOK

82 ||moms. ITorenmman. PazHocts https://m.edsoo.ru/ffOc6f00
MTOTEHITNAJIOB

83 |[IpoBOIHUKH U JIUIJICKTPUKH B 1 bubnuotexa [JOK
AIEKTPOCTATUYECKOM TIOJIE. https://m.edsoo.ru/ff0c7018
JnanekTpudeckas
MIPOHUIIAEMOCTh

84- | Dnexkrpoémrocth. KonneHncatop 2 bubnmoreka [JOK

85 https://m.edsoo.ru/ff0c7126
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/o

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTuueckue
paboThI

DIIeKTpOHHBIE TTUPPOBBIC
o0Opa3oBaTeNbHbIE PECypPCH

86

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIeHCaTopa. DHEPTus
3apsHDKEHHOr0 KOHJIEHCAaTopa

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c72c0

87

JlaGopaTopHas pabota
"U3mepenue 351eKTpoEMKOCTH
KOHJieHcaTopa"

88

[IpunIn nericTBus u
pUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O arapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKkTpocTaTHUecKas 3aluTa.
3a3eMIIEHHE AJIEKTPONpUOOPOB

89

DNEeKTPUUYECKHUM TOK, YCIOBUSI €T0
cyuiectBoBanus. [TocTOsSHHBIIM
Tok. Cwia Toka. Hampsixenue.
Conporunenue. 3akon Oma 11t
y4acTKa [enu

90

IlocnemoBarenpHOE,
napajuieNbHOe, CMEIIaHHOE
COEMHEHHE NTPOBOJHUKOB.
JIaGoparopHas paboTa
«M3yueHne cMenmaHHoro
COEJMHEHUS PE3UCTOPOBY

bubnnoreka IIOK
https://m.edsoo.ru/ff0c74f0

91

PabOoTta 1 MOIIIHOCTH
AIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

92

3axon OMa 11 OJIHOM
(3aMKHYTOM) 2JIEKTPUUECKOH
nenu. KopoTkoe 3amMmbIKaHHeE.
JIaGoparopHas paboTa
«M3mepenune I]IC ncrounnka
TOKa M €r0 BHYTPEHHETO
COIIPOTHBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

93

DNeKTpOHHAas MPOBOIUMOCTh
TBEP/BIX METAJJIOB. 3aBUCUMOCTh
COIPOTHBIICHUSI METAJIIOB OT
TEMIIEPATYPHI.
CBepXIIpoBOIMMOCTh

94

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

95

[TonynpoBOoIHUKH, UX
COOCTBEHHAs U ITpUMECHas
npoBoaAMMOCTh. CBOMCTBA P—N-
nepexofa. IlomynpoBogHukoBsie
MPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
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No Tema ypoka KonnuectBo yacoB ‘ DIIeKTpOHHBIE TTUPPOBBIC
n/m Beero|[Kontponsasre| [Tpaktiueckue || ©0Pa30BaTENbHbIE peCypCEI
paboThI paboThI
96 |DnexTpuueckuii TOK B pactBopax | 1 bubnmoreka [JOK
U pacIiaBax 3JIEKTPOJIMTOB. https://m.edsoo.ru/ff0c82ba
DNeKTpoNIUTHYECKas
TUCCOIHAIUS. DIIEKTPOIIU3
97 || DnexTpudeckuii TOK B ra3ax. 1 bubnmoreka [JOK
CaMOCTOSTENbHBIN U https://m.edsoo.ru/ff0c84ae
HECaMOCTOSITEIILHBIN pa3psil.
Mounnus. 1lnazma
98 |DnexTpuueckue mpruOOPHI U 1 bubnnoreka [HOK
YCTPOMCTBA U X MPAKTHICCKOEC https://m.edsoo.ru/ff0c86fc
npuMeHeHue. [IpaBuia TeXHUKU
0€301macHOCTH
99 ||O6006maromuMii ypok 1 bubnmoreka [JOK
«DNEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
100||[KonTposnbHas paboTa mo teme 1 1 bubnmnoreka [JOK
«3nekrpocratrka. [locTOsSHHBIM https://m.edsoo.ru/ffOc8a8a
AJIEKTpUUECKUil TOK. TOKH B
Pa3IMYHBIX CpeIax»
101||Pe3epBHbiii ypok. KonTponbHas 1 bubnnoreka [HOK
paboTa 1o TeMe https://m.edsoo.ru/ff0c8c56
"OnexTpoaguHamuka'
102|[Pe3epBHblii ypok. O6o0Omaromuit | 1 bubnuoreka [JOK
ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB 102 3 3
[10 ITPOT'PAMME
11 KJIACC
Ne Tema ypoka KonnyecTBo yacos OneKTpoHHbIE HU(POBBIE
n/n Bceero|| Kourposnbasie || [TpakTuyeckue 06pa3oBaTeNLHEIE PECYPCHI
paboThI paboThI
1-2 |[[TocTossHHBIE MATrHUTBI U UX 2 bu6mmorexa [IOK
B3auMOJecTBIE. MarHuTHOE https://m.edsoo.ru/ff0c9778
nosie. Bektop MarHuTHOM
MHAYKIMU. JIMHAY MarHUTHON
HHIYKITHH
3 |[MarsuTHOE 10JIe POBOAHUKA 1 bubnnoreka [JOK
¢ TokoM. OnbIT DpcTena. https://m.edsoo.ru/ff0c98fe
BzaumopeiictBue
MIPOBOJIHUKOB C TOKOM
4 |JlabopaTopHas paboTa 1 1 bubmuotexa [JOK
«/3yyeHne MarHuTHOTO MOJISI https://m.edsoo.ru/ff0c98fe
KaTyIIKU C TOKOM»
5-6 || [lelicTBE MArHUTHOTO TIOJISA Ha|| 2 1 bu6mmoreka [JOK
NpOBOAHUK ¢ TOKOM. Cuita https://m.edsoo.ru/ff0c9ac0
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/o

Tema ypoka

KonnuecTtBO yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTuueckue
paboThI

DNeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHBIE PECyPCHI

Awmmnepa. JlabopaTopHas
pabota «lccnenoBanue
JIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha paMKy ¢ TOKOM»

7-8

JlelicTBME MarHUTHOTO TTOJIS HA
JBIKYIYIOCS 3apsHKCHHYIO
yactuiy. Cuna JlopeHnua.
PaGora cubl Jlopenia

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

10

DNEeKTpOMarHuTHas MHIYKIHS.
IToToK BEeKTOpa MarHUTHOM
uaaykuud. DJ1C uHayKImu.
3aKOH 3JEKTPOMarHUTHOU
nnaykuun Oapanes

11

JlaGoparopnas pabota
«HccienoBanue BiIeHUS
JIEKTPOMArHUTHON
HHITYKITHF

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

12-
14

NunykTUBHOCTD. SIBIICHUE
camonHykiuu. J1C
CAaMOMHAYKITUU. DHEPTUS
MarHMTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMarHuTHOE
rnoJie

bu6mmoreka [IOK
https://m.edsoo.ru/ffOca600

15

TexHuyeckne ycTponuCTBa U UX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
JJIEKTPOJIBUIaTEb,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS 11€Yb

16

Oo6o0maromuit ypox
«MarauTHoOE moJe.
DneKTpoMarHuTHas
WHIYKIHS

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

17

KonTponbnas pabora no teme
«MarsuTHoe 1ozJe.
DJIEKTpOMarHuTHast
WHIYKIHS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

18-
19

CB0OOIHBIE MEXAHNYECKIE
kosnebanus. ['apmMoHnyeckue
KosebOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

20

JlaGoparopnas pabota
«MccaegoBanne 3aBUCUMOCTH
Mepro/1a MaJIbIX KOJIeOaHui
rpy3a Ha HUTU OT AJIMHBI HUTHU



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
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Tema ypoka

KonnuecTtBO yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTuueckue
paboThI

DNeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHBIE PECyPCHI

‘I/I Macchbl Tpy3a»

KonebaTenbHbIl KOHTYD.
CBoOoHbBIE
AJICKTPOMArHUTHBIE KOJIeOaHMs
B MJI€AJIbHOM KOJIe0aTeIbHOM
KOHTYpE. AHAJIOTUSI MEXTY
MeXaHHUYECKUMU U
ANEKTPOMATrHUTHBIMH
KoJIe0aHUSIMU

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

23-
24

®opmyna Tomcona. 3akon
COXPaHEHHUS SHEPTUH B
HJIcaIbHOM KOJIeOaTSCILHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

25

IIpencraBneHue o 3aTyxarommx
Kose0aHusX. BolHyKIeHHbIE
MeXaHUYeCKue KojaeOaHusl.
Pesonanc. BeinyxaeHHbIe
3JIEKTPOMAarHUTHbIE KOJIeOaHMs

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

26-
28

[TepemeHHbIN TOK.
CuHycouanbHbIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA.
AMIITUTYJHOE U IEHCTBYIOLIEE
3HAYEHUE CHJIBI TOKA U
HaIpsKEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

29

Tpancdopmarop.
[TpousBoacTBO, Nepeaaya u
noTpedIIeHne SIEKTPUUECKOMN
SHEpPruu

30

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEpaToOpa
MEPEMEHHOTO TOKA, JIMHUI
JJIEKTpoIIepeay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

31

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HMCIOJIb30BaHUSA
AJIEKTPOIHEPIUU B
MMOBCEIHEBHOM KU3HHU

32

MexaHandeckre BOJHBI,
YCJIOBHS pacIIpOCTPAHEHHUS.
[Tepuon. CxopocTh
pacnpoCcTpaHEHUs U JTMHA
BOJIHBL. [lonepeunsie n

MPpOAOJIbHBIC BOJIHBL

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcca54
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/o

Tema ypoka

KonnuecTtBO yacos

DNeKTpOHHBIE UPPOBHIC

Bcero| Konrponensie || IIpakTnueckne obpasoBaTesbHbIe PECYPChI
paboThI paboThI

33- |3Byk. CKOpOCTh 3BYyKA. 2 bubnmoreka [JOK

34 |'pomkocTh 3ByKa. Bricora https://m.edsoo.ru/ffOcccOc
ToHa. TeMOp 3ByKa

35 | DnekTpoMarHUTHBIC BOJHBL, UX | 1 bubmuorexka [JOK
cBoiicTBa u ckopocTb. [1Ikana https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH

36 |[IpuHIUTIBI paTUOCBS3H U 1
TesieBuaeHus. Pa3Burue
Cpe/CTB CBs3U. Pajnosnokanus

37 |[KoHTposbHas pabota 1 1 bubnnoreka [JOK
«Konebanust 1 BOJHBI» https://m.edsoo.ru/ffOcc6f8

38 |[IpssmonmHeliHOE 1 bubnuorexa [JOK
pacrpoCTpaHCHHE CBETA B https://m.edsoo.ru/ffOcd350
oaHopoaHou cpeae. Toueunbli
UCTOYHHUK cBeTa. JIyu cBeTa

39- |OtpakeHue cBeTa. 3aKOHBI 3 1 bubnmoreka [JOK

41 |orpaxkenus cera. [TocTpoenue https://m.edsoo.ru/ffOcd4e0
M300paXKEHUH B INIOCKOM
3epKajie

42- [Ipenominenue cseta. [lonnoe 3 bub6nuorexa [IOK

44 |BHYTpEHHEE OTpaKCHHE. https://m.edsoo.ru/ff0cd7f6
IIpenenbHbIi yrom MoaHoro
BHYTPEHHETO OTPaXCHUS

45 |JlabopaTopHas paboTa 1 1 bubnuoteka [JOK
«M3mepenne moka3zares https://m.edsoo.ru/ffOcd67a
MIPEJIOMIICHUS CTEKIIa

46- ||JIunssl. [Toctpoenue 2 bu6nuorexa [IOK

47 |m300parkeHHid B TUH3E. https://m.edsoo.ru/ffOcdd1e
®opMyIia TOHKOU JIUH3BI.

VYBenu4ueHue JTUH3bI

48 |[JTabopaTopHas pabora 1 1
«HMccnenoBanne CBOMCTB
M300paXeHUH B TMH3AX)»

49 |[Iucniepcust cBeta. CIOXKHBINA 1 1
coctaB Oenoro cBera. L[Ber.

JlaGopaTopnast pabota
«Habmonenue nucnepcuu
CBETa»

50 |MuTepdepennus cBeta. 1 bubnuorexa [IOK
Hudpaxius ceera. https://m.edsoo.ru/ffOced22
Judpakuronnas pemeTka

51 |[TonepeyHOCTh CBETOBBIX BOJH.| 1 bubnmoreka [JOK
[Monspusanus cBera https://m.edsoo.ru/ffOcf02e

52 ||OnTryeckue NpudOpHI U 1

YCTPOMCTBA U YCIIOBUS UX
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Tema ypoka

KonnuecTtBO yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTuueckue
paboThI

DNeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHBIE PECyPCHI

‘6e3ona0H0ro IPUMEHEHUs

73

(hOTOHOB MpH TIEpEXojIe aTOMa
C OJTHOTO YPOBHS DJHEPTHH Ha

53 |['paHULIBI TIPUMEHUMOCTH 1 bubnuoreka [JOK
KJIACCUYECKON MEXaHHUKH. https://m.edsoo.ru/ff0cf862
[TocTynatel cnenuanbHOM
TEOPUU OTHOCUTEIILHOCTH

94 ||OTHOCUTENBHOCTD 1 bubmmoreka [JOK
OJTHOBPEMEHHOCTH. https://m.edsoo.ru/ffOcfa42
3ameyIeHHe BpEMEHU U
COKpaIlleHHE JJTHHBI

55- | DHeprus u UMMIynbC 2 bubnuoreka [IOK

56 |pensITUBHCTCKOM YaCTHUIIBI. https://m.edsoo.ru/ffOcfc68
CBs13b Macchl ¢ YHEPrueu u
UMITYJIECOM. DHEPTHSI TIOKOS

57 |[KonTposnbHas pabota 1 1 bubnuorexa [JOK
«OmnTrka. OCHOBBI https://m.edsoo.ru/ffOcf6f0
CIELMAJIbHON TEOpUU
OTHOCHUTEIIBHOCTHY

58- ||@otonbl. Dopmyna [lnanka. 3 bubmmoreka [JOK

60 |Dueprus u ummynbe GoToHA https://m.edsoo.ru/ffOcfel6

61 ||OTkpbITHE U HCCIIEOBaHUE 1 bub6nuorexa [IOK
dorordpdexra. OnbiTer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa

62- ||3akoHbl hoTorPdexTa. 4 bu6nuorexa [IOK

65 ||[YpaBHeHue DHHIITEHHA 115 https://m.edsoo.ru/ff0d015e
dbotorddekra. «Kpachas
rpanuiay potodddexra

66 |/laBnenue cBeta. OnbiTel I1. H. || 1 bubmuoreka [JOK
JleGeneBa. XuMndeckoe https://m.edsoo.ru/ff0d04a6
JIECTBUE CBETA

67 |TexHuueckue ycTpoucTBa U 1
MPAKTUIECKOE TPUMEHEHHE:
¢dboTorIeMEeHT, POTOAATUHK,

CoJIHEUHas OaTapesi, CBETOIUO]]

68- |[Pemenue 3aga4 mo teme 2 bubmmorexa LIOK

69 |«DnemMeHTH KBaHTOBOM https://m.edsoo.ru/ff0d0302
OIITHKI

70 |Mogens aroma TomcoHa. 1 bu6nmoreka [JOK
Omeitel Pesepdopaa o https://m.edsoo.ru/ff0d091a
PACCEsTHUIO (.-YaCTHII.

[TnanerapHas MoJeNb aToMa

71 |IToctynater bopa 1 bubnuorexa [JOK

https://m.edsoo.ru/ff0dOafa

72- |3ny4yeHune u moriomeHne 2 bubnuorexa [IOK

https://m.edsoo.ru/ff0dOafa
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Tema ypoka

KonnuecTtBO yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTuueckue
paboThI

DNeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHBIE PECyPCHI

‘;{pyroﬁ. Buns! criekTpos

BosiHOBBIE CBOMCTBA YAaCTHII.
Bounsl ne bpors.
KopnyckyinsipHo-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4CHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

75

OTKpbITHE PAANOAKTHBHOCTH.
OmnsiTel Pesepdopaa mo
OIPEICNICHUIO COCTaBa
PAANOAKTUBHOI'O U3JTYYCHUSA

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

76

CoiicTBa anbda-, 6era-,
ramma-u3iyueHus. Biusiaue
PAANOAKTUBHOCTH HA JKUBLIC
OpraHU3MbI

77

OTKpbITHE IPOTOHA U
Heitpona. M3oromel. Anbga-
pacnaj. DIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
l'amma-nznyuenne

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

78-
80

DHeprus CBA3U HYKJIOHOB B
saape. SlnepHble peakiu.
Anepusii peaktop. [IpoOnemsl,
NEePCHEKTUBBI, SKOJIOTUYECKHE
aCIIeKTHI SJIEPHON YHEPTETUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

81

DneMeHTapHbIe YaCTHUIIHI.
OTKpBITHE TO3UTPOHA.
Mertoab! HaOIIOAEHUSA U
pErucTpalny 3JI€MEHTAPHBIX
yactul. Kpyrisii croin
«DyHaaMeHTalbHbIE
B3anuMoAercTBUA. EnqUHCTBO
(bu3MYECKOI KapTUHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

83

Bun 3Bé3m1H0T0 HEDA.
Co3sBe3us, apKue 3BE3bI,
IUTAHETHI, X BUAUMOE
nemwxkenne. ComHeyHnas
CHCTEMa

84-
85

Comnune. ConHeunas
aKTUBHOCTbL. MICTOUYHUK
sHeprun CoJiHIa U 3BE3]

86

3BE31bI, NX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI
IJIaBHOM TIOCJIEJ0BATEIBHOCTH.
BuyrtpenHee ctpoeHue 3BE3 .
CoBpeMeHHBbIE MTPEICTABICHUS

0 MPOUCXOKIACHUHU U
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Tema ypoka

KonnuecTtBO yacos

Bcero

KonTtposnbhbie
paboThI

[IpakTuueckue
paboThI

DNeKTpOHHBIE UPPOBHIC
o0pa3oBaTeNbHBIE PECyPCHI

‘BBOJIIOI_II/II/I Connna 1 3BE371

87-
88

Muineunsbiii [IyTe — Hama
I'amaktuka. [Tonoxxenue u
nemwxkenne CoiHIa B
I'amaktuke. ["'anakTuku.
UEpHbIe ABIPEI B s1Ipax
rajlakTUK

90

Bcenennas. Paz0eranne
ranakTuk. Teopust bonibiioro
B3pbIBa. PennkToBOE
n3ydyeHue. MerarajiakTuka

91

Hepemennsie mpo6ieMbl
aCTPOHOMUU

92

KonTponbhas padora
«DNeMEHThI aCTPOHOMUHU U
acTPOPUUKI

93

O6o6matomuii ypok. Pomib
(bU3MKK ¥ ACTPOHOMUH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM
U DTHYECKOH cepax
NeATEIIbHOCTH YeJIOBEKa

94

O6006maromuit ypok. Pois u
MeCTO (PM3UKU U aCTPOHOMHH B
COBPEMEHHOUN HAYYHOU
KapTHUHE MHpa

95

O6o06maromuii ypok. Ponb
¢bu3nueckoil Teopuu B
¢dbopmMupoBaHUU
MIpeJICTaBICHUN 0 PU3NYECKON
KapTUHE MHpa

96

O6o06maromuii ypok. Mecto
(bu3MYECKOi KapTUHBI MHUpa B
o01eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

97-
98

PesepBHbIil ypok. MarautHoe
1oJie. JNEeKTpOMarHuTHas
WHIYKIHS

99-
100

PesepsHelii ypok. OnrTuka.
OcHOBBI CIELIMATIBHOM Teopun
OTHOCUTEJIbHOCTH

101

102

Pezepubiii ypok. KBanToBast
¢dusnka. DIeMeHTHI
aCTPOHOMUU U acTPOPHU3NKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

DNeKTpOHHBIE UPPOBHIC

KonnuecTtBO yacos

No Tema ypoka

n/m Bcero| Konrposbnsie || [IpakTnueckue obpasoBaTesbHbIe PECYPChI
paboThI paboThI

OBIIEE KOJIMYECTBO YACOB | 102 4 8

I1O ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

Bribepure yueOHbIC MaTepHaIbl

Bsenute cBoil BapuaHT

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

BBenure mannbie

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

BBenute nanabie



