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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o (usuke 0a30BOTO YPOBHS Ha YPOBHE CPEIHETO OOIIEero
o0Opa3oBaHHus pa3padOTaHa Ha OCHOBE MOJIOKEHHUI U TPEOOBAHMI K pe3yJibTaTaM
OCBOCHHSI OCHOBHOU 00pa3oBaTelbHON MporpaMmebl, npeacTaBieHHbIXx B PI'OC
COOQO, a Taxxke ¢ yuérom (enepanbHO paboueil MporpaMMbl BOCIIMUTAHUS U
KOHLEMUMU NpenojaBanusa yueOHoro npeamera «Pusnka» B 00pa30BaTeIbHbIX
opranmsanuax  Poccuiickon — ®Pepepanuu, — peanu3ylOUMX  OCHOBHBIC
oOpa3oBaTeNbHbIE TPOrPAMMBI.

Copepxanue mnporpamMMbl 1o (U3MKE HaIpaBieHO Ha (OpMHpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapThHbl Mupa oOydarommxca 10-11 kmaccoB mnpu
oOyuennn wux (¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
NesTeIbHOCTHOTO — moaxoaa. llporpamma 1o  (Qu3uMKe  COOTBETCTBYET
tpeboBanusM PI'OC COO K MIaHUPYEMBIM JUYHOCTHBIM, TMPEIMETHBIM HU
MeTanpeIMETHBIM pe3yibTaTaM 0Oy4YeHHUs], a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanu3auuyd MEXIPEIMETHBIX CBS3€d (UMK C €CTECTBEHHO-HAyYHBIMU
y4eOHBIMU TpeaMeTaMu. B Heil ompeneisitoTcsi OCHOBHBIE LEIM HM3y4YEHUS
bu3KMKM Ha ypOBHE CpelHero ooiiero o0pa3oBaHus, IIIaHUPYEMbIE PE3yIbTaThl
OCBOCHMSI Kypca (PU3MKHU: JUYHOCTHBIE, METalpeJMETHbIE, MpEIMETHbIE (Ha
0a30BOM ypOBHE).

[IporpamMma no pu3smKe BKIIOYAET:

e IUTAHUPYEMbIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM

YPOBHE, B TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeaMera «Pu3rka» 1o rogam oOy4eHHs.

®du3nka Kak Hayka O HaumOoJsiee OOIMX 3aKOHAX MPUPOJBI, BHICTYMAs B
KauyecTBe Y4YeOHOro IMpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIH BKJIaJ B
cucteMy 3HaHMM 00 okpyxawmem wmupe. llkonbHbIA Kypc QUMK —
CUCTEeMOOOpa3yIomMii I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
IOCKOJIbKY (DU3MUECKHE 3aKOHBI JieKaT B OCHOBE IIPOLECCOB U SIBJICHUM,
U3ydaeMbIX XUMHEH, Ouosoruel, usnueckoil reorpadueil U acTpOHOMHUECH.
Hcnonb3oBaHue M aKTHUBHOE NPUMEHEHUE (PU3NYECKUX 3HAHUN OIpeielser
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B c(epe SHEPreTukH,
TPaHCIOPTa, OCBOEHHS KOCMOCA, NOJIy4EHHsI HOBBIX MAaTEPHUAIIOB C 33aJaHHBIMU
cBolicTBaMH H JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
(GopMHpOBaHUE €CTECTBEHHO-HAyYHOW KapTUHBI MuUpa oOydyarolmuxcs, B
dopMupoBaHne yMEHHM TNPUMEHATh HAYYHBIH METOJ T[O3HAHUS TMpH
BBIMIOJTHEHUH UMU YYEOHBIX UCCIIEIOBAHUI.



B ocHOBy kypca ¢u3uKu s ypOBHS CpeaHEro ooiiero oOpa3zoBaHUs
MIOJIOKEH PsIi WAeH, KOTOphIE MOXKHO pacCcMaTpUBaTh KaK MPHHIIMIIBI €ro
MOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISIETCS JIOTMUECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuan U3 BCeX pa3AesioB (PU3HMKHU, BKIHOYAECT
KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEH MaTepuan Kypca (PU3HKU
o0beIMHEH BOKPYr (u3Mueckux Teopuid. Beaymmm B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BEIIECTBE U
noJe.

Hoesn eymanumapuzayuu. EE peanuzanus NpeanonaracT HCIOIb30BaHHUE
TYMAaHUTAPHOTO MOTEHIMANa (U3HUECKON HAYKU, OCMBICIICHUE CBSI3U PA3BUTHS
bu3uKkM C pa3BUTHEM OOIIEeCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMH M SKOJIOTHUYECKUMHU MTPOOIeMaMHu.

Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpeamnonaraet
3HAKOMCTBO C IMUPOKUM KPYrOM TEXHUYECKMX U  TEXHOJIOTHYECKUX
MPUIOKEHUN U3yUYEHHBIX TEOPHUIl U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs TMOCPEACTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHusl, TOCBSIIEHHBIX OKOJOTMYECKUM MpOoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PA3BUTHUEM TEXHUKU U TEXHOJIOTH, a TaKKe OOCYKIeHUS
npo0ieM  palMoHaNbHOTO  MPHUPOJIONOJB30BAaHUS U DKOJIOTMUYECKOU
0€30MacHOCTH.

Crep:KHEBBIMH AJIEMEHTaMHU Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus ABISAIOTCA puznueckue Teopuu (hopMUpOBaHUE MIPEACTABICHHUMN O
CTPYKTYpE MOCTPOEHUSI PU3NYECKON TeOpHH, posik (yHIAMEHTAIbHBIX 3aKOHOB
¥ TPUHIWAIIOB B COBPEMEHHBIX IMPEACTABICHHUSAX O TMPHUPOJE, TPaHHIAX
MPUMEHUMOCTH TEOPHM, JUIsl OINWCAHUS ©CTeCTBCHHO-HAYYHBIX SBICHHA W
MIPOIIECCOB).

CuHCTeMHO-/IeSITEIbBHOCTHRIM  TOX0 B Kypce (DU3MKUA peaau3yeTcs
OpeXkae BCEero 3a CYET OpraHW3alid SKCIEPUMEHTAIBHON eATEIbHOCTH
oOyuatomuxcs. [Insi 6a30Boro ypoBHsS Kypca (PU3HKHA — 3TO HCIOJIL30BaHUE
CUCTEMBI (DPOHTAILHBIX KPATKOBPEMEHHBIX KCHEPUMEHTOB W JTaOOPATOPHBIX
paboT, KOTOpbie B Mporpamme 1o ¢u3MKe OO0BEIWHEHBI B OOIIMI CIHCOK
YUYEHHYECKUX TMPAKTHUECKUX paboT. BeimeneHne B yKa3aHHOM TMEpeyHe
1a00paTOPHBIX pabOT, MPOBOJUMBIX ISl KOHTPOJS U OLIEHKH, OCYIIECTBIISETCS
ydyacTHUKaMu 00pa30BaTeIbHOrO TMpoIecca HUCXOAs U3 OCOOEHHOCTEH
IUTAHUPOBAHUSA W OCHalleHus kabuuera ¢usuku. [Ipum 3TOoM obecreumBaercs
OBJIaJIcHHE OOYYAIONUMHUCS yYMEHHSMH TPOBOJUTH KOCBEHHBIE HW3MEpEHHUS,



UCCIIEJIOBAHUS 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYUH M MOCTAHOBKY OIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX TUIIOTES.

Bonpuioe BHMMaHWE yJENSETCS PELICHUIO PACYETHBIX M KayECTBEHHBIX
3anad. [Ipu sToM 17151 pacu€THBIX 3a]a4 MPUOPUTETOM SIBIISIFOTCS 3a]]a4 C SIBHO
3aJJaHHOW (PU3MUYECKON MOJENbI0, TO3BOJSIOLIUME TPUMEHATh H3YUYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszfesia Kypca, TaK U UHTErpupys
3HaHMSI W3 pasHbIX pa3fenoB. i1 KayecTBEHHBIX 3a/ady MPUOPHUTETOM
ABIIIOTCA 33JaHUAd HAa OOBSICHEHHWE MPOTEKaHHUA (PUIUUECKUX SBICHUH U
IPOLIECCOB B OKPY’KAIOUIEH XKU3HU, TpeOyromue BbIOopa (PU3NUECKoil MoeIu
JUISI CUTYalluy TPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpedoBanusimu PI'OC COO k marepuansbHO-
TEXHUYECKOMY OOECHe4eHHI0 ydeOHOro mpouecca 0a30BbIi ypoBEHb Kypca
(¢u3MKM Ha YpPOBHE CpEeAHEro oOIero oOpa3oBaHUs JODKEH M3y4yaThCsl B
YCIIOBUSIX MPEIMETHOTO KaOuHeTa (PU3UKKU WM B YCIOBUAX UHTETPUPOBAHHOTO
KaOMHETa NpPeIMETOB €CTECTBEHHO-HAYyYyHOTro Iukia. B kabOuHere ¢usuku
JOJDKHO OBITH HEOOXoAMMOE JabopaTopHOe 00O0pYJOBAHME MJISI BBIOJHEHUS
YKa3aHHBIX B MporpaMme Mo (pU3MKE YUYEHHYECKUX IMPAKTUYECKUX padboT u
JEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCTpalMOHHOE 000pyJI0BaHWE (POPMHUPYETCSI B COOTBETCTBUHU C
OPUHLUIIOM MUHUMAJIBHON JOCTaTOYHOCTH M 00eCreyrBaeT IOCTaHOBKY
NEPEUYUCIIEHHBIX B IporpaMMe Mo (pU3MKe KIIOUEBBIX JAEMOHCTpalUN IS
UCCJIEIOBAaHUSI U3y4YaeMbIX SBJICHMM UM MPOLIECCOB, HSMIUPUYECKUX H
(yHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 00OpyAOBaHHE JIsi YUYEHWUYECKHX MPAKTUYECKUX PadOT
(dopMupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M oOecrieunBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydarmommxca. TemMaTHuecKue KOMIUIEKTbI
7a00paTOpHOTO O0OPYJOBAHUSI JOJIKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCTOJIb30BaHUM aHAJOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOPHUH.

OCHOBHBIMU LEJISIMU U3y4Y€HHS] PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCS:

e (opmupoBaHHe MHTEpeca W CTPEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYEHHUIO MPUPOAbI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE TMpPEACTaBICHUH O HAYYHOM METOJE [O3HaHUS W
(OpMHpOBaHUE HCCIEAOBATEIBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM
SIBJICHUSIM;

e (opMHUpOBaHME HAYYHOIO MHUPOBO33PEHUSI KaK pe3yibTaTra H3yuyeHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;



(¢opMupoBaHue YMEHUNH OOBSICHATH SIBICHUS C HCIOJIb30BAaHUEM
(bu3MUeCKUX 3HAaHUI ¥ HAYYHBIX JOKA3aTeIbCTB;

(opMHpOBaHUE MPEACTABICHUN O POJM (DU3UKU JUJIST PA3BUTHUS IPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHHEe STUX IeJIe 00eCcTIeunBaeTCsl PeIIeHUEM CIISAYIOMNX 3a/1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeITHEero o01Iero oopa3oBaHus:

npuoOpeTeHre  CHUCTeMbl  3HaHUM 00  o0mux  usnueckux
3aKOHOMEPHOCTSAX,  3aKOHaxX, TEOpHUsSX, BKJIOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJMHAMHUKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHUN MPUMEHSITh TEOPETUUYECKUE 3HAHUS s
00bsICHEHHUS (U3MYECKUX SBICHUN B TMPUPOAEC M IS NPUHITHUS
MPAKTUYECKUX PEIICHHUI B MMOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIICHUs Pa3IMUHbIX 3a/lad C SBHO 3aJlaHHOU
bu3nYecKor MOJEINblo, 3a7a4, MOAPa3yMEBAIOIIUX CaAMOCTOATEIBHOE
co3naHue (PU3MIEeCKO MOJIENIH, aIeKBATHON YCIOBHUSAM 3aa4H;
MOHUMaHHE (PU3NUYECKUX OCHOB U NMPUHIIUIIOB JEHUCTBUS TEXHUUYECKHUX
YCTPOMCTB W  TEXHOJOTMYECKHMX TPOLECCOB, HWX BIHSHUS Ha
OKPYXKAIOLIYIO CPENy;

OBJIQJICHUE METO/IaMHU CaMOCTOSTEILHOTO TUIAHUPOBAHUS U TIPOBEICHUS
(bU3UYECKHUX IKCIIEPUMEHTOB, aHAIN3a U UHTEpIpeTaluu nHhOpMaIiu,
ONpENEIECHHS JOCTOBEPHOCTH MOJIYUYEHHOTO PE3yJIbTaTa;

CO37laHHue YCJIOBUM JUIST pa3BUTHSA yYMEHHUM POEKTHO-
HCCJIEI0BATEIbCKOM, TBOPUYECKOM JAESITETbHOCTH.

Ha u3ydenue ¢usuku (6a30BbIH ypOBEHB) Ha YpPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIETIO),
B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKe MEpedeHb JaOOPATOPHBIX H
NPAaKTHYECKUX pPabOT SBISETCS PEKOMEHIIOBAHHBIM, YYHTEIh JEJIaeT BBIOOD
NIPOBEICHUS JTA0OPATOPHBIX PaOOT M OMBITOB C YYETOM WHIAWBHUIYATbHBIX
0COOEHHOCTEH 00yYarOIUXCA.



COJEPXXAHME OBYUYEHUA
10 KVIACC

Pa3znen 1. ®u3nka 1 MeTOAbl HAYYHOI'O MO3HAHUA

dusuka — Hayka o npupone. HaydHnble METObI IO3HAHUS OKPY’KAKOLIETO
mupa. Ponp »kcnmepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS MPHUPOIBI.
DKCHEPUMEHT B (PUBHKE.

MopenvupoBanue GU3NUECKUX SIBJICHUHN U TIpolieccoB. HaydHbie THTIOTE3HI.
dusnueckre 3aKOHBI M TEOPUU. ['paHULIBI NPUMEHUMOCTH (UBNYECKUX
3aKOHOB. [IpyHIIMI COOTBETCTBHUS.

Ponb 1 mecTo ¢pusnku B pOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTHU JIIOJIECH.

Jlemoncmpayuu

AHanoroBble ¥ 1U(GPOBBIE H3MEPUTENIbHbIE MPUOOPHI, KOMIIbIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe BmxeHHne. OTHOCUTETBHOCTh MEXaHUYECKOTO JIBHXKCHMUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHssl CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MATEpPUAIbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMBbI KOOpJWHAT.
CiioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJUHENWHOE nBUkeHue. ['paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IMYTH M TEepeMEIICHUS
MaTepuaIbHONW TOYKH OT BPEMEHHU.

CBobOosiHOE TIazieHre. Y CKOpeHUe CBOOOIHOTO MaeHUsI.

KpuBonunennoe paBwxkeHne. [IBrokeHME MarepuarbHOM TOYKH 10
OKPY>XHOCTH C TIIOCTOSSHHOMW 10 MOJYJK CKOPOCTBbIO. YTJIOBasi CKOPOCTb,
JauHelHas ckopocth. Ilepmon m dactora obpamenus. LleHTpocTpeMuTenbHoe
YCKOpEHHUE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBMOKEHUE CHAPSJIOB, IICMTHbIC U peMEHHBIC MTepeaadH.

Jlemoncmpayuu

Mopnenb CHUCTEMBI oTcuéra, WJUTIOCTpaIUs KMHEMaTHYeCKUX
XapaKTePUCTUK JBUKECHUS.

[IpeoOpazoBanue ABMXKEHUM C UCITOJIL30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne nBHKEHUSI Tejla, OpOLIEHHOTO MO YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaCHUSI.

Hanpasnenue cCKOpocTu Ipu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomel

N3yueHne HEPaBHOMEPHOTO  JIBUKEHHS C  ULEIbK0  ONPEICICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXKIY NYTSIMHU, MPOWJAEHHBIMU TEJIOM 3a
MOCJIEIOBATENBHBIE PAaBHBIE MPOMEKYTKM BPEMEHH MPU PaBHOYCKOPEHHOM
JBU>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYIIIO.

N3yyeHne nBUKEHUS IAPUKA B BA3KOU )KUIKOCTH.

N3yuenune aBuxeHus Tena, OGpOIEeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutensHOCcTH [anmunesa. IlepBeii  3akoH  Hbrotona.
HNuepuuanbabie CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHunun cynepnosuuuu cuil. Bropoi 3akoH
HproToHa g4 wmarepuanbHOM TOYKM. Tpernnt 3akoH Herorona mis
MaTe€pUaIbHBIX TOYEK.

3akoH BcemupHOro taroteHus. Cuna Tskectr. IlepBasi kocmuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHust (IOKos, CKOJbXEHUs, KaueHus). Cuia TpeHws.
Cyxoe tpenue. Cumna TpeHHs CKOJIbKEHUS U cuiia TpeHus okosi. Koaddurment
TpeHud. Cuia CONpOTUBIICHUS NIPU ABUKEHHUH TeJIa B )KUIKOCTH WM Ta3e.

[TocTynaTenpHOE U BpamaTeabHOE ABMKEHUE aOCOTIOTHO TBEPIOTO Tela.

MoOMEHT CHIIBI OTHOCHTENIBHO OCH BpauieHus. [lmedo cuibl. YcioBus
paBHOBECUSA TBEPIOIO TEA.

TexHu4yeckre yCTpOCTBA M NMPAKTHUECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUYKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenne nHepUUM.

CpaBHEHUE MacC B3aMMOJICHCTBYIOIINX TEI.

Bropoii 3akoH Herotona.

Nsmepenne cuit.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIlHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUU.



CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

YcnoBus paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

Nzyuenune aBuxeHus: Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJ1 YIPYTOCTH, BO3HUKAIOIIUX B IPYKUHE U
pEe3MHOBOM 00pa3siie, OT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TeJd, HWMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3axkonvt coxpanenus 6 mexanuke

Wmiynbc MaTepuaibHOM TOYKHU (Te€ja), CUCTEMbl MaTepUANbHBIX TOYEK.
Nmnynbee cunibl 1 U3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE NBUXKEHUE.

Pa6Gora cribl. MOIIHOCTE CHITBL.

Kunernueckass sHeprusi marepuaibHOMl Touku. Teopema 00 HM3MEHEHUU
KUHETHUYECKOWU SHEPTHH.

[TorenunanbHas SHEprusl. [TorenunanbHas SHEprus yIpyro
nedbopMUpOBaHHON mpyxkuHbL. [loTeHManbHass SHeprus Tejna BOIU3H
MIOBEPXHOCTH 3€MIIHU.

[loTeHumanbHple W HENOTEHUMANbHble  cuibl. CBsS3b  pabOTHI
HEMOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM DHEPIMM CUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOUCTBA U IPAKTHYECKOE MPUMEHEHHUE: BOLOMET, KOIIED,
MIPY>KUHHBIM UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[Tepexon mOTeHIIMATEHOM YHEPTUU B KHHETUUECKYIO H 0OpaTHO.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomol

N3yyenue abCOMIOTHO HEYNPYTOro yAapa ¢ MOMOILIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

HccnenoBanue cBsi3u pabOThl CHWJIBI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPTUH TEJIa Ha MPUMEPE PACTSHKEHUS PE3UHOBOTO KIYyTa.

Paznen 3. Mousieky/sipHast pu3nKa 1 TEePMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TOJOXKEHUSI MOJEKYJISPHO-KUHETUYECKOM TEOPUU U UX
onbITHOE oOOocHOBaHWe. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep



JIBIKEHUS M B3aMMOJEHCTBUSl YaCTHI] BellecTBA. MOJIENM CTPOEHHS Ta3oB,
XKUJKOCTEH U TBEPIBIX TeI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Moaened. Macca u pazmepsl moisiekyid. KommuectBo BemiectBa. IloctosHHas
ABoraapo.

TenmoBoe paBHoBecue. Temmepatypa u e€ wusMmepenue. I[llkana
temneparyp Llenbcus.

Mopens wuaeanbHOro rasza. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOPHH UACAITBHOTO raza. AOCOIIOTHAS TeMIeparypa Kak mMepa
CpeaHEN KWHETHMYECKON SHEpruy TEIUIOBOrO JABWXKEHUsA vacTul rasza. [llkama
temneparyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHe MeHzaeneeBa—
Knaneiipona. 3akon [Janerona. M3onpouecchl B UACaIbHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. [paduyeckoe TMPEACTABICHHE H30IMPOIIECCOB:
u30TepMa, U30X0pa, u3odapa.

TexHudyeckre YCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: TEePMOMETP,
OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHUE BeliecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbiTel 10 U PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JBHKEHHUS.

Mogaens onbita llTepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOUIME YPAaBHEHUE COCTOSIHUSI WICAJIbHOIO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPEHUI
00bEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTH  MEXJy  IapaMeTpaMH  COCTOSIHUS
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmoanHaMuueckas cucTeMa. BuyTtpennss SHEPTUs
TEPMOJIMHAMUYECKOW CHUCTEMbI M crmocoObl €€ wu3MeHeHusd. KomauuecTtBo
TEIJIOTHl W paboTa. BHYTpeHHsIE »HEpPrusi OJHOATOMHOTO HJACAJIHLHOTO rasa.
Buael Temonepenayun: TemIONpOBOAHOCTh, KOHBEKIIMS, U3TyUeHUE. Y IeabHas
TEIIOEMKOCTh BellecTBa. KonnuecTBo TEMIOTHI TP TEIUIONEpEIaye.



[Tonsitue 06 ammabGaTHOM mporecce. [lepBbiii 3aKOH TEPMOIUHAMUKH.
[TpumeHeHue nepBoro 3aKoHa TEPMOJIMHAMUKY K H3ompoueccaM. ['papuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmouHamuki. HeoOpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TennoBele  mamuHbl. [IpUHIMOBI  [€UCTBUSA  TEIUIOBBIX  MAaIIMH.
[IpeoOpazoBanusi sHEpruu B TEIIOBBIX MamuHax. KoadduimeHt mose3Horo
nevctBust terioBo MamuHbl. [ukn KapHo u ero xosd@uiuueHT mosie3Horo
JeNcTBHsL. DKOJIOTHYEeCKUe MPOOIeMbl TEINIO3HEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: ABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAMIbHUK, KOHIUIIMOHED.

Llemoncmpayuu

N3menenue BHyTpeHHEH SHEPTUM Tella MPU COBEPIIECHUU PabOThI: BBHUIET
npoOku 13 OyTBUIKM MO IEWCTBHEM CKAaTOTO BO3/yXa, HarpeBaHue 3¢dupa B
JaTYHHOMU TpyOKe MyTEM TpeHus (BUI€0AEMOHCTpaIus).

WN3menenue  BHYTpeHHEW  sHepruu  (TeMiepaTypbl) Telaa  MpuU
Teruionepeaaye.

OnpiT 1o aanabaTHOMY pACIIUPEHUI0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenn napoBoid TypOWHBI, JIBHrareisi BHYTPEHHETO CrOpaHHs,
PEaKTUBHOIO IBUTATES.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3Mmepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeugecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kunenue. AOGCOIIOTHAS
Y OTHOCUTEJbHAs BIAXHOCTh BO3QyXa. HacklleHHbI nap. Y aenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KATIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucraminueckue M aMop@Hbie Teina. AHU30TPONUs
cBOMCTB KpucTamuioB. JKugkue kpuctamibl. COBpEMEHHbIE MaTepHUabl.
[InaBneHue u KpucTayu3anus. Y iejabHas Teriora rmiasieHus. CyonuManus.

YpaBHeHUE TEIJIOBOTO OajaHca.

TexHHuecKre yCTpOMCTBAa M MPAKTHUECKOE NPUMEHEHHE: TMIPOMETpP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX TAPOB.

Kunenue npy noHW>KEHHOM J1aBJICHUU.

CriocoObl M3MEpEHUs BIAXKHOCTH.

HaGmronenue HarpeBaHus 1 MiIaBieHUs] KPUCTAIUTMYECKOTO BEIECTBA.



JleMOHCTpalus KpUCTalIOB.
Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomel
N3mepenne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHAMMKA

Tema 1. Inekmpocmamuka

ONeKTpu3anms Tel. OJEKTPUYECKUM 3apsia. /[Ba BHIa SIEKTPUYECKUX
3apsiioB. [IpOBOJHUKY, NUAJIEKTPUKUA U TOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
IIEKTPUYECKOT0 3apsa.

BzaumopeiictBue 3apsigoB. 3akoH Kynona. ToyeyHBI 3JIEKTPUUYECKUN
3apsaa. Dnekrpudeckoe noiie. Hanpsok€HHOCTH anekTpudeckoro nois. [Ipunnun
CynepHO3ULINU ANEKTPUUECKUX TIOJIEN. Jlnann HANPSIKEHHOCTH
IIEKTPUYECKOTO TI0JIS.

PaGora cun oanexrpocratmyeckoro mons. [lorennuman. PasHoctb
NOTEHUNANIOB. [IpOBONHUKM W JUANEKTPUKU B DIIEKTPOCTATUUYECKOM IIOJIE.
Jlnanextpryeckas MpOHULIAEMOCTb.

DIIEKTPOEMKOCTb. Kongencarop. DNEeKTPOEMKOCTh IJIOCKOT'O
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHUUecKre yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOIL,
JIIEKTPOMETP, JJIEKTPOCTATUYECKas 3allluTa, 3a3eMIICHHE 3JIEKTPONnpuOOpOB,
KOHJICHCATOP, KOMMMPOBAJIbHBIN amnIapar, CTpyUHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIMII IEUCTBUSA IJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B IEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

JIM3IIEKTPUKH B SIIEKTPOCTATHYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIONAagu
IJIACTUH, PACCTOSTHUSA MEXKAY HUMH U IUDJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne 21eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuyeckuit mok. Toku é paznuunlx cpeoax

DIJIEKTPUYECKUM TOK. YCIOBHS CYILIECTBOBAHUSA JJIEKTPUUYECKOTO TOKa.
Uctounuku Toka. Cuna toka. [locTosITHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa LETH.



DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIbHOE CONPOTHUBICHUE BEIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB.

Pabora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MoniHOCTh
IIEKTPUYECKOTO TOKA.

DIIEKTPOJBIXKYIAsl CUJIa U BHYTPEHHEE COMPOTUBJIEHNUE NCTOYHUKA TOKA.
3akoH Oma 11 moNHOM (3aMKHYTOM) »snekTpuueckoil uenu. Koportkoe
3aMBIKaHHE.

OneKTpoHHass MPOBOJAMMOCTH  TBEPABIX  METAIOB.  3aBHCHMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBonuuku.  CoOcTBeHHass W NpPHUMECHasT  IPOBOAUMOCTD
noJynpoBoJHUKOB. CBoiicTBa p—n-niepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M paciulaBaX 3JIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS JUCCOUUALINS. DIEKTPOIIH3.

DIIEKTpUYECKAN TOK B razax. CamMOCTOSATENbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckre yCTpONCTBA M MPAKTUUYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, B3JEKTpOHArpeBareibHble MNPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPBI, TEPMOMETP COINPOTHUBIICHHS, BaKyyMHBIN
IUOJ, TEPMUCTOPbI U (HOTOPE3UCTOPHI,  MOITYNPOBOAHUKOBBIA IO,
raJibBaHUKa.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI,
IJIOIA TN MTOMIEPEYHOTO CEYEHUS U MaTepuaa.

CmemaHHOE COeTMHEHUE ITPOBOAHUKOB.

[Ipsimoe wu3MepeHne HNEKTPOABMAKYIIEH Cuibl. KOpOTKOE 3aMbIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCHUMOCTbh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXA.

OnHOCTOPOHHSSI NPOBOAMMOCTD TUO/IA.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomol

N3ydeHne cMENIaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenne 351eKTpOoABUKYILIEN CHJIBI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONIPOTHUBIICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbie CBA3H



N3ydenne kypca ¢pusuku 6a30Boro ypoBHs B 10 kiacce oCylecTBIsSETCS €
y4€TOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OHMOJIOTUH, XUMHH, Teorpauu U TEXHOJIOTUU.

Mesicnpeomemmuvie nonsamus, CBI3aHHbIE C U3YYEHUEM METOO0B Hay4HOTO
NO3HAHMSI: SIBJICHUE, HAY4YHbIN (DaKT, Tunoresa, pu3nyecKas BEIMYHHA, 3aKOH,
Teopus, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelleHHEe CHCTEMbl YypaBHEHWH, JMHEWHas (QyHKIuS,
napabona, rtumepbosia, ux rpaduKH U CBOWCTBA, TPUTOHOMETPUUYECKUE
(GyHKIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOEKIIMHA Ha OCH KOOPAMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mMexanuwdeckoe IBWKEHHWE B JKHBOW mpupoje, auddysus,
OCMOC, TEIJIOOOMEH J>XUBBIX OpPraHU3MOB (BMJbI TEIUIONEpENay, TEIJIOBOE
paBHOBECHE), DIICKTPUUECKHE SBJICHUS B )KMBOW TIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE AaTOMOB U MOJEKYII,
MOJIb BEIIECTBa, MOJSIpHas Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeT,
KHUJIKOCTEH U Ta30B, 3JIEKTPUUYECKHE CBOICTBA METAJJIOB, AJIEKTPOJIUTUYECKAS
JUCCOLIMAIINS, TaJbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus.: npeoOpa3oBaHUE IBUKEHHUM C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpeHUs B TEXHUKE, MOJIIMUIHUKH, UCIOJIb30BAaHUE 3aKOHA COXPaHEHMs
UMITyJIbCa B TEXHUKe (pakera, BOJOMET W JPYTHE), IBUTATEe]b BHYTPEHHETO
CropaHus, TapoBas TypOMHa, OBITOBOM XOJNOIWIBHHUK, KOHIUIIMOHED,
TEXHOJIOTMHM TIOJYYEHHS COBPEMEHHBIX MaTepHajioB, B TOM  4YHCIE
HaHOMAaTepuajJoB, W  HAHOTEXHOJOTUH, DJEKTPOCTaTHUUECKas  3allluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYHHBIN IIpUHTED,
AJIEKTPOHArpeBaTeNbHble  MPUOOPBI,  3JIEKTPOOCBETUTENbHBIE  MPUOOPHI,
rajibBaHUKa.

11 KIIACC

Pa3znen 4. JiaekTpoauHaAMHUKA
Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA
ITocrosiHHBIE  MarHuThl. B3auMOAEHCTBUE IIOCTOSIHHBIX ~ MAarHUTOB.
MarnautHoe nosne. BekTtop MarHuTHOM MHAyKIMU. [IpuHIUI cynepro3uuuu
MAarHuTHBIX MOJed. JINHMM MarHuTHOM MHAYKUMU. KapTrHa TUHUNA MarHUTHOM
WHYKIMH TOJISA IIOCTOSIHHBIX MAarHUTOB.



MaruutHOe 10J€ MOpPOBOJHHUKA C TOKOM. KapTWHa JWMHUNA WHIYKIUU
MarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMKA, Karymlku ¢ TOKoM. Omnbeir Opcrega.  BsammoneiicTBue
IIPOBOJHUKOB C TOKOM.

Cunta AMmnepa, €€ MO1yJIb U HallpaBJICHHUE.

Cuna JlopeHna, e€ MOIyiabp W HampaBieHue. J[BH)KEHUE 3apsiKEHHOU
YacTHUI[bl B OAHOPOJAHOM MarHUTHOM mnoje. Pabora cunsl Jlopenua.

SBnenne snekTpoMarHuTHOW HHAYKUUHU. [lOTOK BEKTOpa MarHUTHOMN
WHIYKIUHU. OJIEKTPOJBMKYIAs CUJa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu dapanes.

BuxpeBoe sniexktpuueckoe moiie. DICKTPOABWIKYILNAS CUJIA UHAYKIIUU B
IIPOBOJIHUKE, IBUKYIIEMCS IOCTYIIATEIbHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJICHME CAMOMHIYKIMU. OJNEKTPOJBUXKYIIas CHia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TOCTOSHHBIC
MAarHUThI, 3JICKTPOMATHUTHI, 3JIEKTPOJABUIATENb, YCKOPUTEIHN 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE IEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHYKIMA MAarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIOpeHIla Ha HOHBI 3JIEKTPOJINTA.

SIBiIeHME 3EKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCUMOCTbh  DJICKTPOABIKYILIEHM CWJIbl HMHAYKUAM OT CKOPOCTH
VM3MEHEHUS MAarHUTHOTO TTOTOKA.

SIBneHne caMOMHAYKIIUH.

Yyenuueckuii axcnepumenm, nabopamopmvie pabomol

N3ydyeHrne MarHuTHOTO TOJISl KaTYyIIKH C TOKOM.

HccnenoBanue AercTBUS NOCTOSSHHOTO MAarHUTa Ha PaMKYy C TOKOM.

HccnenoBanue siBieHUs 3JIEKTPOMArHUTHOM MHIYKIHH.

Pa3nea 5. Kosed0anus 1 BOJIHBI



Tema 1. Mexanuueckue u 31eKmMpOMAZHUNIHbLE KOJ1e0aHUA

KonebarenpHass cucrema. CBOOOIHBIE MEXaHHYECKHUE  KOJIeOaHUI.
IMapmonnueckue konedanus. [lepuoa, yactora, aMImMTyaa U ga3a KojaeOAHHIA.
[IpyxxuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHUE
rapMoHuYeckux kosiebanuii. IlpeBpaieHue HSHEPruM MPU TAPMOHHUUECKUX
KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJIHBIE AIEKTPOMArHUTHBIE KOJE€OaHUS B
UJCAIBHOM KOJE€0ATEeIbHOM KOHTYpe. AHAJIOIHS MEXJIy MEXaHWYECKHMMH U
AIIEKTPOMarHuTHeIMH KoJsiebanusiMu. Popmyna TomcoHa. 3akoH coxpaHeHUs
SHEPTUU B UJI€ATBHOM KO0JIeOaTEIbHOM KOHTYE.

[IpencraBinenne o0  3aryxalmux  KojeOaHusix.  BbIHy>XIeHHbIE
MexaHu4eckue koisieOaHus. Pe3oHaHc. BpIHYyXJ€HHBIE 3IIEKTPOMAarHUTHBIE
KoseOaHusl.

[lepemennsblii TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOTO0 TOKA. AMIUTUTYHOE U JEHUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKA U
HaIPSKEHHUS.

Tpancdopmarop. [IpousBoactao, neperaya U MmoTpediieHue
ANEKTPUYECKOM  SHEPruHM. OKOJIOTMYECKHME PUCKH TpU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa HCIoNb30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOMN
AKU3HH.

TexHuyeckre yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TMHUU JIEKTponepeiay.

Llemoncmpayuu

HccnenoBanne nmapaMeTpoB KojieOaTenbHOM CHCTEMbl (MPYKUHHBIN WIN
MaTEMaTUYECKUNA MASTHHUK).

HaGmroienue 3aTyxaromux KojaeOaHu.

HccnenoBanue cBOMCTB BBIHYXAEHHBIX KOJIEOaHU.

Habmronenue pe3oHaHca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANpPSXKEHUS OT BPEMEHH)
JUISL JIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu nociienoBaTENbHOM COEIWHEHHHM PE3UCTOpa, KaTyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Monens TMHUM 3TEKTpONepeIadH.

Yuenuueckuii sxkcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCUMOCTH NEPUOJIa MAJIBIX KOJIEOAHMI I'py3a Ha HUTH
OT IJIMHBI HUTU U MACCHhI TPpy3a.



UccnenoBanne mnepeMeHHOTO0 TOKAa B LENH U3 IOCIEJ0BATEIbHO
COEIMHEHHBIX KOHJICHCATOPA, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbBLE 60IHbL

MexaHnnueckue BOJHBI, yclioBUsl pacnpoctpanenus. Ilepuoa. CxkopocTh
pacnpocTpaHeHus W JJuHA BOJIHBL llomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdpepenius u nupakiuus MEXaHUYeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. YCIOBUS HW3IYYEHHUS 3JIEKTPOMArHUTHBIX
BOJIH. B3anmHas opuentauus BekTtopoB E, B, V B aiekTpoMarHuTHON BOJIHE.
CBOlCTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKCHUE, MPETOMIICHHE, TOISpU3alus,
nudpakuus, uarepdeperiusa. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3J1eKTpPOMarHUTHBIX BOJH
B TEXHHUKE U OBITY.

[IpyuHUMIIBI PAIUOCBSI3U U TeleBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

TexHuyeckre ycTpOilCTBA M NMPAKTHUUECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTHKA B TEXHUKE U MEAMIIMHE, paaap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Llemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOIHHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

HaGmroienre oTpa)xeHus U mpesIoMIICHUsS] MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunn u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBs3M 'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOW U
4acTOTOM KOJieOaHUI.

HccrnenoBanne  CBOWCTB ~ JJIEKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
pesioMIICHHUE, TOospu3aIus, AU pakius, tHTephepeHITs.

Tema 3. Onmuxka

['eomeTpuueckas onrtuka. [IpsMonmHENHOE pacIpOCTpPAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueUHbI HCTOUHUK CBETA.

OTtpaxkenne cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoenne n3o0pakeHui
B IJIOCKOM 3€pKaJe.

[Ipenomyienne cBeTa. 3akoHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN
nokasarens npenomieHus. [lonmnoe BHyTpenHee otpaxenue. [IpenenbHsiid yron
MOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. ClnoxHbINM cocTaB 6enoro cera. L[BerT.



CoOuparomie M pacceuBarouie JMH3bl. ToOHKasg JuH3a. POKyCHOE
paccTosiHUE U ONTHYECKas cujla TOHKOW JuH3bL. [locTpoenue nzoOpaxeHuil B
coOMparolMX MW pacceuBalIIMX JuH3axXx. DopMyna TOHKOM  JIMH3BI.
VYBenuueHue, J1aBacMoe JIUH30M.

[Ipenenbl NpUMEHMMOCTH FEOMETPUYECKON ONTHKHU.

BonnoBas ontuka. Mutepdepenunst cera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMIOAEHUST MAaKCUMyMOB M MHUHHMYMOB B HMHTEpP()EPEHLHNOHHOM
KapTHHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpakuust cBera. JudpakiuoHHas pemérka. YcloBUE HaOJII0IEHUS
[JIaBHBIX MAaKCMMyMOB TMpM MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKLIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpoWcTBa M NPAKTUYECKOE NPHUMEHEHME: OYKH, JyIIa,
¢doToamnmapaT, MPOCKIMOHHBIA amnmnapar, MHUKPOCKOM, TEJIECKOIN, BOJOKOHHAas
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTpaHEHUE, OTPAKEHUE M IPEIOMIICHHE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojenb CBETOBOA.

UccnenoBanue cBOMCTB N300paXkeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOTA.

HaGmronenne natepdepeHnn crera.

Habnronenue audpakiuu ceera.

Habmronenne nucnepcuu cBera.

[Tonmyyenue cekTpa ¢ MOMOLIBIO IPU3MBI.

[Tony4yenue cekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKH.

Habnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenue nokasaTesns NpeaoMIICHHs CTEKIIA.

HccnenoBanne CBOMCTB U300payKeHUM B JTIMH3AX.

Habnronenue aucnepcuu ceera.

Pa3znes 6. OcHOBBI cIeNUAJIBLHONH TEOPUH OTHOCUTEIbHOCTH

I'panuupl  OpPUMEHMMOCTH  KJaccuyecko  mexaHuku. llocTynatsl
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPHUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIbHOCTH DUHILITCHHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE  BpPEMEHU U
COKpAICHUE JIJTUHBI.



3H€pFI/IH U UMITYJIbC peHHTHBHCTCKOﬁ HqaCTHUIBI.

CB43p MacChl C DHEPru€d M HUMIYJIbCOM PEIATUBUCTCKON YaCTHUIIBI.
DHEprus MmoKosl.

Paznen 7. KantoBas pusuka
Tema 1. Dnemenmol KBAHMOBOU ONMUKU
®oronsl. Popmyna Ilmanka cBsizu sHepruu (OTOHA C €ro YacTOTOM.
DHeprus ¥ UMIyJbc (HOTOHA.
OtkpeiTiie u uccienoBanue (oroddpdekra. Ombitel A. I'. Cronerosa.

3akonbl portodrddekra. YpaBHenue DiiHmTeHa 1 doTodddexra. «KpacHas
rpanuna» ¢porodddexra.

Hasnenue ceera. OnwiTel 1. H. JleGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckre yCTpoWCTBa M MPAKTHUUECKOE MpPUMEHEHHE: (POTO3JIEMEHT,
dboTomaTUHK, CoTHEUHas 6aTapes, CBETOANOI.

Llemoncmpayuu

dotor(pdeKT Ha YCTaHOBKE ¢ IMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETo GoTodddexra.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopaenbs aroma Tomcona. OnbiTel Pezepdopna mo paccessHuio o -4acTHII.
[Lmanerapnas moxens aroma. I[loctynatel bopa. M3nyyeHue u morsiomeHue
(GOTOHOB MpHU MepexoJe aToMa C OJHOTO YPOBHS SHEPruM Ha Apyrou. Buisi
cniekTpoB. CIeKTp ypOBHEM SHEPTUH aTOMa BOAOPO/IA.

BonnHoBeie cBoiictBa yactuil. Bomubl ne bpoinga. KopnyckynsipHo-
BOJIHOBOU 1y aJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuueckne yCTpOMCTBA M NMPAKTHUUYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopuens onsita Pesepdopna.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnronenue muHeyaThIX CIIEKTPOB U3ITyUYECHHUS.

Jlazep.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HalGnronenue nuneituaToro cnekrpa.

Tema 3. Amommnoe a0po



DKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOCHHS snpa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopna 1mo  ompeneneHurd  cocTaBa
paavoakTUBHOro wu3nydeHus. CpoiicTBa anb(da-, Oera-, ramma-u3Iy4eHHs.
BinsHMe paguoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HehTpoHa. HykinonHast moaens siapa [elizenoepra—
WBanenko. 3apsaa sapa. MaccoBoe uncio sapa. M30Tonsl.

Anb(a-pacnan. DIJIEKTPOHHBIM M MO3UTPOHHBIM Oera-pacman. ['amma-
U3JTy4YeHHE. 3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBs3U HYKJIOHOB B sifipe. Snepubie cuiibl. [ledekT maccsl sapa.

SnepHble peakuuu. JleseHue U CUHTE3 sSIep.

Anepnsiit peaktop. TepmosinepHsiii cunte3. [IpoGiemMbl U MEPCHEKTUBBI
SAJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IE€PHOU SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTo1b1 HaOJIOIEHUS U PETUCTPALIMU IEMEHTAPHBIX YaCTHULI.

dyHaaMeHTadbHbIE B3aUMOJECUCTBUSA. EMUHCTBO (U3MYECKONW KapTUHBI
Mupa.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JO3UMETP,
Kamepa BunibcoHa, siiepHbIil peakTop, aToOMHast Oomoa.

Llemoncmpayuu

CU€TYnK MOHU3HUPYIOLIUX YACTHULL.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3MKH

Oramnbl pa3BuTUs acTpoHoMuH. llpuknanHoe W MHPOBO33pEHUYECKOE
3HAYCHHUE aCTPOHOMMUH.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, sipKkue 3BE3/bI, MJIAHETHI, UX BUIUMOE
JBHKCHHE.

ConHeuHas cucreMa.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHeprun ConHua M 3BE3Z.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKU. J(MarpaMma «CHEKTpaJbHBIM KilIacc —
CBETUMOCTB». 3BE3/bl TNIABHOW IOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIABHOM IOCIIEIOBATEILHOCTU. BHyTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCX0KACHUU U 3BOIonMU ConHIa
Y 3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii [IyTe — Hama [Mamaktuka. [lonoxenue u aBumxenue ConHua B
lNanaktuke. Tumnsl ramaktuk. Paguoramaktvku u kBasapbl. UEpHbIE ABIPHI B
A/1pax rajakTUK.



Bcenennas. Pacmupenue Bceenennoii. 3akon Xa0O6ma. Paszberanue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoit. Mertaranaktuka.

Hepewménnpie mpo6ieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HaGmonenus HEBOOPYKEHHBIM rJ1a30M c VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUA ISl ONpPEAENICHHUs] MOJOKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE cO3Be3/11si CeBEpHOIo MOJyIIapHs U
APKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o01aromiee NOBTOPEHUE

Ponp ¢u3ukum w acTpoHOMHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAJIbBHOM M 3TUYECKOM cdepax AeSTENbHOCTH 4YeNOBEKa, POJb U MECTO
bU3UKM W aCTPOHOMHMHM B COBPEMEHHOW HAaydyHOW KapTHHE MUpa, POJb
dbuznyeckor Teopun B POPMHUPOBAHUU MPEACTABICHUN O (PU3NUECKON KapTUHE
MHUpa, MECTO (PU3NYECKON KapTUHBI MHUpa B OOMIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kitacce ocyiecTBisercs ¢
YYETOM COJIEPIKATENBHBIX MEXKIPEAMETHBIX CBA3CH C KypcamMu MaTEMAaTHKH,
OuoJI0THH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnuvle nonsamus, CBI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOTO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (PaKT, TUIOTE3a, (PU3NYECKAs] BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHNE, SIKCIEPUMEHT, MOJICINPOBAHNE, MO/JIENb, U3MEPEHHE.

Mamemamuka: pENIEHUE CUCTEMbl YPaBHEHHI, TPUTOHOMETPUUYECKHE
byHKIMU: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKIAECTBO, BEKTOPHI U UX IPOEKIMU HA OCU KOOPJIHHAT,
CIIO)KEHUE BEKTOPOB, NPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKIUH, TPHU3HAKH
MoI00MsI TPEYTOJILHUKOB, OMpPENETICHUE IJIOMAIU MIIOCKUX (Guryp u oObéma
TEI.

buonocusa: >nekrpuyeckue SBIECHUS B KMBOW NPHUPOAE, KOJeOAaTelbHbIE
JBW)KEHUSI B JKMBOM NIPUPOJE, OINTHUYECKHE SIBJICHHS B JKUBOW IIPUPOJE,
JNEHUCTBUE paIHAIlUU HA KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJEKYJ, KPUCTaJUIMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKOM  PEIIETKH,
CIIEKTPaJIbHBIN aHAJIN3.

l'eocpaghus: MarHuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
(boToCchEMKA 3€MHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPICEHHI.



Texnonocusa: JNWHUAM DBJIEKTPONEpENay, TEHEpaToOp IEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTaTelb, UHAYKIIMOHHAS ME€Yb, pajgap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpoeKIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenune ydeOHOTO TIpeaMmera «Du3nka» Ha YPOBHE CPEIHETO OOIIEeTo
obpazoBanus (0a30BBIi  YpPOBEHb) JIOKHO OOECIEUYUTh  JIOCTHIKCHHE
CIIETYIONINX JIMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMUHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pPE3yJbTAaThl OCBOCHHS Yy4YeOHOro mnpeaMera «Duzukar»
JOJDKHBl ~ OTpa)xaTb ~ TOTOBHOCTh W CIHOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHOW BHYTPEHHEH TMMO3HMIMEH JTUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOIIMX TPATUIUOHHBIM IIEHHOCTSIM POCCHICKOr0  OOIIEeCTBa,
paclIiMpeHre >KU3HEHHOTO OIbITA W ONbITa JEITEIbHOCTH B IMPOLECCE
peanu3alMu OCHOBHBIX HAIPaBJICHU BOCHUTATEIBLHON AESTEIBbHOCTH, B TOM
YUCJIE B YaCTH:

1) rpa’KaaHCKOro BOCIMTAHUA:

c(hOPMUPOBAHHOCTh  TPAXKJIAHCKON  MO3MIMU  OOydaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCUICKOTO OOIIECTBA;

OPUHATHE TPAJAUIMOHHBIX OOIICYETIOBEYECKUX TYMAaHUCTUYECKHX U
JIEMOKPATUYECKHUX 1IEHHOCTEM;

TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
001ecTBa, yuacTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHE  B3aUMOJCHCTBOBaTh C  COLMAJIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOU JI€SITETbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3Ma,;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEJICHUS;

CIOCOOHOCTh OIICHUBAThH CUTYAllMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
JESTEIbHOCTU YYEHOTO;



OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS :

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIOYas HSCTETUKY HAay4YHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOr0 BOCIIMTAHMSI:

MHTEPEC K pa3UyHbIM cdepam NpodhecCUOHATbHON EeATeTbHOCTH, B TOM
YHUCII€ CBSA3aHHBIM C (PU3UKOM M TEXHUKOM, YMEHUE COBEPIIATh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U CamMOOOpa3OBaHUIO B
005acT! (PM3HMKHU Ha IPOTSKEHUU BCEU KU3HH;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJIAHUPOBAHUE W OCYIIECTBJICHHUE JCHUCTBUNM B OKPYKAIOIIEH Cpele Ha
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

paclIMpEHrEe ONbITa AESITEIbHOCTH IKOJIOTMYECKON HAmpaBJIEHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

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

OCO3HaHWE IEHHOCTH HAy4YHOH JesTeNbHOCTH, FOTOBHOCTh B IIpoLiecce
u3ydeHus: (U3MKU OCYIIECTBIATh IMPOEKTHYIHO M  HMCCIEI0BAaTEIbCKYIO
NEeATEeNIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHBIC Y4eOHbIE JeHCTBUS
ba3oBble 1ornueckue aeiicTBus:
CaMOCTOATENbHO  (OpMyNIHUpOBaTH W  aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh LENU AESITENbHOCTH, 3aaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTHKECHUS,
BBIABJISAITH 3aKOHOMEPHOCTM M IPOTUBOPEYHST B PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMbI ¢ YYETOM aHAIN3a UMEIOLTUXCS
MaTepUalbHbIX U HEMATEPUAIBHBIX PECYPCOB;



BHOCUTh KOPPEKTHUBBI B JICSITEIIBHOCTh, OIIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIIEICTBUN JEATEIbHOCTH;

KOOPJMHUPOBaTh M BBINOJHATH pabOTy B YCIOBHSX PEAIbHOrO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPYU PEUICHUU )KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBaTebCcKHe 1eHCTBUS:

BJIAJI€Th HAYYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSAMU H METOJIAMHU
busznuecKol HAyKu;

BJIQJIeTh ~ HABBIKAMH  y4e€OHO-HCCIIEIOBATEIbCKOM U MIPOEKTHOU
JNEATeIbHOCTY B 00JIacTM  (U3UKH, CIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOATENIbHOMY  IOMCKY  METOJIOB  peIIeHHs 3aaady  (PU3HYECKOro
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHbIX METOJOB MIO3HAHUS;

BJIAJ€Th BHUJAMH JEATEILHOCTH [0 TIOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETalny, MNpeoOpa3oBaHUIO W TMPUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYAaLMsIX, B TOM YHCJIE IPU CO3/1aHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh NPUYUHHO-CIIECTBEHHBIE CBA3M W aKTyaJM3UpOBATH 3a]ady,
BBIJIBUTATh TUINOTE3y €€ PEeIleHUs, HAXOIUTh apryMEHThI JJI1 JOKa3aTelbCTBA
CBOMX YTBEP)KICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

AHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHHs 3aJa4yd pe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3WPOBATh W3MEHEHHUE B
HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJladyd B 00pa30BaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYECHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

yMETh MEPEHOCUTh 3HaHUA MO0 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHENIEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE UJEH, IIPEJIaraTh OPUTrHHAIbHBIE TOAXOAbI U PELLICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ unpopmaunmeii:

BJIAJI€Th HaBbIKAMHU IOJYy4Y€HUs MH(pOpMauuu (PU3NYECKOTO COACpPKAHUS
U3 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOUCK, aHAJIU3,
CHUCTEMATHU3AIMI0 U UHTEPIPETALNI0O HHDOpPMAIIUU pa3IMYHBIX BUAOB U (opM
Ipe/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALINK;

UCTOJb30BaTh CpPEICTBA HH(MOPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  pEHNICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIFOJCHUEM TPEOOBAaHUU APPrOHOMUKHU, TEXHUKHU



0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus], MPAaBOBBIX M ITUUYECKUX HOPM,
HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOTO COAEpP’KaHUS B pa3IMYHBIX (hopmarax ¢
yuéToM Ha3zHadeHuss UWHPOpMalUMU U 1EJeBOM  aynuTOpuHu, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEJCTABICHUS U BU3YyaIU3aL[UH.

KoMMyHUKaTHBHBbIC YHHBEPCAJIbHbIC YYeOHbIEC 1eHCTBHSA:

OCYHIECTBIIATH, OOIIEHHME Ha ypokax (U3UKH M BO BHEYPOUYHOM
NEeATEIIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(MJIMKTHBIX CHUTyallMd M CMAr4arthb
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOIO TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMaTh ¥ WUCIIOJIB30BaTh  IIPEUMMYIIECTBA  KOMAaHAHOW U
UHAUBUIYAIBHON pabOThI;

BbIOMpaTh TEMATHKy M METOJIbI COBMECTHBIX JEUCTBUN C YYETOM OOIIHX
UHTEPECOB U BO3MOXKHOCTEHN KaKJI0TI0 YI€HA KOJUIEKTHUBA,;

IPUHUMAaTh LEJIM COBMECTHOM JCATENBHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA IO €€ JOCTHKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacupenensiaTh poiau ¢ y4€TOM MHEHUH Y4YaCTHUKOB, OOCYKIaTh PE3yJIbTaThl
COBMECTHOM padoTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJA M KaXIOr0 yYaCTHHKA KOMaHIbl B
001 pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaIaraTb HOBBIE IIPOEKTHI, OLICHMBATh HIEHU C MO3ULHUHA HOBH3HBI,
OPUT'MHAJIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYLUECTBJIATh TMO3UTHUBHOE CTPATErMYECKOE ITOBEIACHUE B Pa3JIMYHBIX
CUTYALMSIX, IPOSIBIISITH TBOPYECTBO M BOOOpAKEHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYILIECTBJISATh IO3HABATEJIBHYIO  JICSTEIBHOCTh B
obmactu (U3MKU U ACTPOHOMUH, BBISBIATH MPOOJIEMbl, CTaBUTh U
dbopMyIMpoBaTH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUJIaH PEUIEHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TUIAH BBITIOJTHEHUS TMPAKTUYECKOW paboOThl ¢ Y4E€TOM HMMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPENOYTECHU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacliupsATh paMKH ~ ydyeOHOro IpeaMera Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMH B 00J1acTU
(U3HMKHK, TMOCTOSHHO TMOBBIIATH CBOM 00pa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOIIMOHATbHBI HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISAM;

BJa/JleTh HaBBIKAMU TIO3HABATENBHOM pediekcun Kak OCO3HAHUS
COBEpIIAEMbIX JIEHCTBUH M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBAHHUI;

UCIIOJIb30BaTh NpHUEMBI pepIEKCUH ISl OLIEHKM CUTyalluH, BbIOOpa
BEPHOI'O PEILIEHUS;

YMETh OLICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS IO X
CHUKEHHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JIPYTrMX MpPU aHAJIU3€ PE3yJbTaTOB
NEeSTENbHOCTH;

OPUHUMATh ceOsl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHBBI WM apryMEHThl JIPYTUX MpPU aHAJIU3€ PE3yJbTaTOB
NEeSTENbHOCTH;

IpU3HABaTh CBOE MPaBO U MPABO JIPYTUX HA OLIMOKH.

B npouiecce 10CTHKEHNS TMUYHOCTHBIX PE3YJIHTaTOB OCBOEHMSI IPOTrPAMMBbI
no (Gu3Mke I YPOBHS CPEIHEro O0O0IIero oOpa3oBaHusi y OOyYaroUIuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, IIPEIOJIAr AFOIIIHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHHUS,  BKIIOYAMOIIET0  CHOCOOHOCTh  MOHMMATh  CBOE

SMOIIMOHAJIBHOE COCTOSIHUE, BHJIETh HANpPABJICHHS Pa3BUTHS COOCTBEHHOM
SMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUS, BKJIIOYAIOLIErO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTUPOBATHCA K
SMOIIMOHAJIBHBIM H3MEHEHUSIM M TMPOSBIATH THUOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOLIEH CTPEMJIEHUE K TOCTHXKEHUIO LIEJIN
U yCIIeXy, ONTUMHU3M, HHUIIUATUBHOCTh, YMEHHE IEHCTBOBATh UCXOMS U3 CBOUX
BO3MO>KHOCTEH;



IMMATUH, BKJIIOYAKOLIEH CHOCOOHOCTh IOHHMMATh 3MOIMOHAIBHOE
COCTOSIHME JPYIMX, YYMTBIBaThb €ro TMpU OCYUIECTBICHUH  OOIICHMUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAIIBHBIX ~ HAaBBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh  BBICTPAauBaTh
OTHOILIEHUS C APYTUMHU JIOAbMH, 3200TUTHCS, IPOSBIATH UHTEPEC U pa3peliaTh
KOH(JIUKTBHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb c(pOPMHUPOBAHHOCT y 00YUAIOIIHUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YUYCHHBIX (U3MUECKUX MOJENei:
MaTepuaibHas TOYKa, MHEpLMaJIbHAs CHCTEMa OTCYETA, aOCOIIOTHO TBEPIOE
TEJIO0, UJICATbHBIN a3, MOJEIHU CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPIBIX TEIN,
TOUYCUHBIN SJIEKTPUUECKUNA 3apsi] IPU pelIeHHH (PU3NUecKux 3aad;

pacrno3HaBaTh (U3NYECKUE SBICHHs (Mpolecchl) U OOBSICHATh HMX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHUS
BEIIECTBA W  DJJEKTPOAWHAMMKHA: PABHOMEPHOE U  PAaBHOYCKOPEHHOE
OpSIMOJIMHEWHOE  JBUKEHUE, CBOOOJHOE TAJEHUE Tel, JBM)KEHHE IO
OKPY>KHOCTH, WHEpIUs, B3auMojencTBue Tei, auddys3usi, OpOyHOBCKOE
IBU)KEHHE, CTPOCHHUE JKUIKOCTEW U TBEPABIX TN, U3MEHEHHE 00BEMA Tell MpU
HarpeBaHuM (OXJAXJACHHH), TEIUIOBOE PaBHOBECHE, MCIIApEHUE, KOHJECHCALIMS,
IUIABJICHNE, KPUCTAUIM3ALUs, KUIIEHHWE, BIJIAXKHOCTb BO3yXa, ITOBBILICHUE
JABJICHHUs Ta3a IIPU €ro HArpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMHM COCTOSIHMSL Tra3a B H30IpoLeccaxX, DIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPAI0B;

ONKCHIBATh MEXAaHUYECKOE JBUKEHUE, UCIIONb3YS (PU3NYECKUE BEIUUHHBIL:
KOOpAMHATa, IyTh, IEPEMELIEHNEe, CKOPOCTh, YCKOPEHHE, Macca Tena, CUIA,
UMIIYJIbC ~ Te€Ja, KHUHETUYECKas  DHEprus, IOTCHUMAIbHAs  DHEPIUs,
MexaHu4eckass paboTa, MeXaHW4ecKas MOIIHOCTb; MPH OMHCAHUHM TPABUIBHO
TPaKTOBaTh (DPU3MUECKUI CMBICT UCHOJIb3YEMBIX BEIWYMH, UX O0O3HAUCHUS U
€IMHULBI, HAXOUTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3NUYECKYIO BEIUUYUHY
C ApYTMMH BEJIMYMHAMU;

ONMUCHIBATh HM3YyYEHHBIE TEIUJIOBBIE CBOMCTBA TEJN WM TEIUIOBBIE SBIICHUS,
UCTIONB3ysl (U3NYECKUE BEIMYMHBL: JIaBJICHHE Trasa, TemIepaTypa, CpemHss



KHHETHYECKAsI DHEpPrus Xa0THYECKOI0 JBUYKEHUS MOJIEKY!I,
CpPEAHEKBAAPATUYHAS CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPECHHSS
sHeprusa, pabora ras3a, KOI(PPUUMEHT MOJE3HOr0 JACHCTBUS TEIIOBOIO
JBUTATENS; MPU ONHUCAHUU TPABUIBHO TPAKTOBATh (DU3MUECKUA CMBICIT
UCTOJIb3yEMBIX BEIMYMH, UX OOO3HAUEHUS U E€IUHULBI, HAXOJUTh (OPMYIIbI,
CBA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTUMU BETMUMHAM;

ONMUCBHIBATh  M3YYEHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BELIECTBA U
AIIEKTPUYECKHE SIBICHUS (IIPOLIECCHI), MCMONb3Yysl (PU3MUEeCKHe BEIMYUHBI:
IIEKTPUYECKUM 3apsij, dJIEKTPUUECKOE MOJIEe, HAIPSKEHHOCTD IT0JIsL, IOTEHIMA,
Pa3HOCTh NMOTEHLMAJIOB; MPH OMUCAHWU NPABUIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCIIOJNB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS W E€JUHUILBI;, YKa3bIBaTh
(GopMyIibl, CBSI3bIBAIOLIME JAHHYIO (HU3MYECKYI0O BEIMYMHY C JAPYTUMHU
BEJIMYMHAMU;

aHANU3UpoBaTh  (U3UYECKUE TPOIECChl U SIBJIEHUSA, HCIOJIb3Ys
(u3nyUecKre 3aKOHbl U NMPHUHIMIBL: 3aKOH BceMupHoro tsarorenus, I, II u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHs MEXaHWYECKOW DJHEPIrUM, 3aKOH
COXpaHEHUs UMITYJIbCA, MPUHLUI CYNEPHNO3ULIUN CUJI, IPUHIUI PaBHOIIPABHUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KUHETHYECKYI0 TEOPHIO
CTPOEHMS BELIECTBA, TA30BBIE 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW DHEPTHUH
TEIJIOBOTO JIBIKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMmmepaTypou, MEpBbId 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOTo 3apsna, 3akoH Kyiona,
IIPU 3TOM Pa3IMYaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €M0 MAaTEMATHYECKOE
BBIPAKEHUE U yCIIOBUA (IpaHULIbI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPHUHIUNBI JEUCTBUS MalllH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHs MX O€30MIaCHOTO MCHOIb30BAaHUS
B IIOBCEJHEBHOM KU3HU;

BBINIOJIHATDh 3KCHEPUMEHTHI 10 HCCIEAOBAHMIO (DU3UUECKUX SIBICHUH U
IIPOLIECCOB C MCIIOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX M3MEPEHHUH, IIPU OTOM
¢opMmynupoBath mpoOieMmy/3aiady M TUIOTE3y Y4eOHOro SKCIEpUMEHTa,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOI0 O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
GbopMyIIHpPOBATH BHIBOJII,

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEPEHUs (PU3UUECKUX BEIHUUH,
OpU 3TOM BbIOMpATh ONTHUMAJBHBIA CIIOCOO H3MEpPEHUS U HCIOJIb30BAThH
U3BECTHBIE METO/IbI OLIEHKH ITOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBHCUMOCTH MEXAYy (PU3NYECKHMMH BEIUYMHAMHU C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(¢uKcHUpoBaTh PE3yJbTaThl MOJIYYEHHON 3aBUCUMOCTH (DPU3MUECKUX BEJIMYUH B
BU/JIE TaOIUI U TpadUKOB, 1€TaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;



coOmro/1aTh mpaBuia 0€30MacHOro TpyJla P MPOBEJIECHUU UCCIIEeI0BAHUN
B paMKax y4yeOHOro 3KCIIEpUMEHTa, Y4EeOHO-UCCIEeI0BATEIbCKON U POEKTHOU
NEATENbHOCTH  C  HCIOJb30BAHMEM  W3MEPUTEIBHBIX  YCTPOMCTB  H
1a60paTOPHOTO 00OPYAOBAHUS;

pemiath pacu€THble 3aJaydl C SBHO 3aJaHHON (PU3MYECKON MOJEIbIO,
UCIOJIb3Ysl (PU3UYECKHE 3aKOHbI M TMPUHLMUIIBI, HA OCHOBE aHalIM3a YCIOBUS
3aJla4yi BbIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3HUECKHE BEIUYHMHBI U
dopMyIibl, HEOOXOAUMBIE ISl €€ pellleHus, IPOBOJUTH PAcU€Thl U OLICHUBATH
peabHOCTh MOTYYEHHOTO 3HaUeHUsT (PU3UUECKOMN BEITMUUHBI;

pemarhb KaueCTBEHHbIE 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HENPOTHUBOPEYMBYIO LIETIOUYKY PACCYKIEHUH C ONMOPOM HAa MU3yYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SBICHMUS;

UCIOJIb30BaTh ~ NPU  pEHIeHWH  y4yeOHBIX  3a/Jady  COBPEMEHHbIC
UH(OPMAIIMOHHBIE  TEXHOJOTMM  JUII  TIOMCKAa, CTPYKTYPHUPOBaHUA,
UHTEPHpPETalud W  NPEJICTaBIC€HUs y4eOHOM M Hay4YHO-IOMYJISIPHOM
uHpOpMaIMy, TMOJIYYEHHOH U3 Ppa3IUYHbIX MCTOYHHUKOB, KPUTHYECKH
aHAIM3UPOBATh MOJyYaeMyIo HH(POpMaIIHIO;

OPUBOJUTH TPUMEPHl BKJIAJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOLIECCOB OKPYKAIOLIETO MUpPa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss 0e30MacHOCTH MpU  oOpallleHHMH ¢ [npudbopaMu |
TEXHUYECKUMHU YCTPOUCTBAMM, JJII COXPAHEHUS 310POBbs U COONIOACHUS HOPM
HKOJIOTMYECKOT0 TIOBEICHUSI B OKPYXKAIOILLEH CPeE;

paboTaTth B TPYIIE C BBIIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIbl, PalMOHAIBHO pacHpelnessiTh OO0SA3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyalHsX, aJeKBaTHO
OLICHMBATh  BKJaJ  KaXIOr0 W3 YYaCTHUKOB TpyHmnbl B  PEIICHHE
paccMaTpuBaeMoi MpoOJIeMBbl.

K koniy o0yuenuss B 11 kJiacce mpeaMeTHbIe pe3yjbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JI€MOHCTPUPOBATh Ha MpHUMEpPax pojib U MecTO (GU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTUHBI MUpPa, B Pa3BUTHH COBPEMEHHON TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKON NEATEIBHOCTH JIFOJEH, HEIOCTHOCTh U €AUHCTBO
(u3HUECcKO KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS H3YUYCHHBIX (U3MUECKUX MOJENei:
TOYEUHBIM AJIEKTPUYECKUH 3apsll, JIyd CBETa, TOYECYHBIA HCTOYHUK CBETa,



sepHas MOJENIb aTOMa, HYKJIIOHHAash MOJEJIb aTOMHOIO Spa MpU pelieHUuU
bu3nUecKux 3aaay;

pacro3HaBaTh (U3UYECKHE SBJICHUS (MPOLECCh) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB OJJIGKTPOJMHAMUKHM M KBAaHTOBOM (PHU3UKHU: 3IEKTpUUECKas
IPOBOJIUMOCTbH, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,
B3aMMOJICKCTBHE  MAarHUTOB, JJEKTPOMATHUTHAs  MHIYKLHS, JIeWCTBHE
MarHUTHOTO TMOJISI Ha NPOBOJHUK C TOKOM M JIBIXKYLIMICS  3apsj,
3JIEKTPOMATHUTHBIE KOJIEOAHUSI W BOJIHBI, MPSAMOJIMHEWHOE paclpOCTpaHEHHE
CBETa, OTPAKEHHUE, NMpejoMIIeHrne, UHTephepeHIus, Tudpakius U Moaspu3anus
CBETa, Iucnepcus cBeta, potodiekTpudeckuid 3pdext (hoTodrddexT), cBeToBOE
NABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CHEKTpa aromMa BOJOpPOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAsI paJUOAKTUBHOCTE;

OMKCHIBATh U3yUEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHYECKHE,  AJIEKTPUUECKYI0  MPOBOJAMMOCTh  PA3JMUYHBIX  Cpel) W
AJIEKTPOMATHUTHBIE SIBIEHUS (IPOLECCHI), UCHOIB3Ys (PU3NYECKUE BEINYUHBI:
IIEKTPUYECKUI 3apsifl, CUJIa TOKA, JIEKTPUUYECKOE HAIPSIKEHUE, AIEKTPHUUECKOE
CONPOTHUBJICHUE, PA3HOCTh IMOTEHIMAJIOB, 3JIEKTPOABMXKYIAs CuUJa, paboTa
TOKa, WHAYKUMS MarHUTHOrO mojs, cuia Awmmnepa, cuia JlopeHna,
UHAYKTUBHOCTh KATYLIKH, SHEPrus >3JEKTPUYECKOIO W MATHUTHOTO IOJIEH,
NEepUoJ M YacToTa KosjeOaHui B KosueOaTeIbHOM KOHTYpE, 3apsij U cuja TOKa B
npolecce TapMOHUYECKHMX  AJIEKTPOMATHUTHBIX — KosieOaHuid, (OKyCHOE
pPacCTOsIHUE M ONTHYECKask CUjia JIMH3bI, PYU OMHCAHUM MPABWILHO TPAKTOBATh
(U3HYECKUI CMBICT UCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHUS U E€AUHUIIBL,
yKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOUIME JAaHHYIO (DU3MYECKYI0 BEIUYHUHY C
JIPYTUMU BEIUYUHAMY;

OMKCHIBATh H3YYEHHBbIE KBAHTOBBIE SIBJIEHUS M MPOIECChl, HCHOIb3YS
(u3HUeCcKUe BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
yacToTa CBETa, PHEPrHsl U HUMITYJIbC (OTOHA, MEpUOJ MOdypacmajua, SHEprus
CBSA3U aTOMHBIX sIIep, NPHU OMUCAHWUU MPABUIBHO TPAKTOBATh (pU3MyecKuit
CMBIC]I HCTOJb3YEMbIX BEJIMYMH, UX OOO3HAYEHUs M E€JIMHHUILIbI, YKa3bIBaTh
(GopMysbl, CBS3BIBAIOIIME JAHHYI (PU3UYECKYIO BEIUYMHY C JIpYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NMUECKON BEIUYUHBL

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChl M SIBICHUSA, HCHOIB3YA
(du3nuecKkre 3aKOHbl U MPUHUMUIBL: 3aK0OH OMa, 3aKOHBI MOCIEI0BATENBLHOTO U
NapaJiyIeIbHOTO COEAMHEHUs] TMPOBOJHMKOB, 3akoH Jxoyns—JleHuma, 3akoH
3JIEKTPOMArHUTHOW HMHAYKIMH, 3aKOH MPSIMOJUHEHHOr0 pacnpoCTpaHEHUs
CBETAa, 3aKOHbI OTPaXEHHUS CBETAa, 3aKOHBI IMPEJIOMJICHUS CBETa, YpPaBHEHHUE
DliHmTenHa st potorddexTa, 3aKOH COXPaHEHUs SIHEPTUH, 3aKOH COXPAaHEHUS



UMITYJIbCa, 3aKOH COXPAaHEHMS BJIEKTPUUYECKOTO 3apsia, 3aKOH COXPaHEHUs
MacCOBOT'0 YHCJIa, MOCTYJaThl bopa, 3aK0H paiuOaKTUBHOTO pacmajia, mpu 3TOM
pa3nuyarh CJIOBECHYIO (OPMYJMPOBKY 3aKOHa, €ro MaTeMaTHYECKOe
BbIpaK€HUE U yCIOBUS (TpaHUIIbL, 00JIACTH) MPUMEHUMOCTH;

ONpPENENATh HANpaBICHUE BEKTOpPA HHAYKIMM MArHUTHOTIO  IOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHa;

CTPOUTH UM OIHKCHIBATH H300pAKEHHUE, CO3/aBAEMOE IJIOCKUM 3EPKajioM,
TOHKOM JINH30M;

BBITIOJIHATD JKCHEPUMEHTHI MO0 HCCIEIOBAHUIO (DU3UYECKUX SIBJICHUU U
MPOIIECCOB C MCIOJIb30BAHHEM IMPSMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBath MpodiieMy/3aadyy W THUIOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, TMPOBOIUTH OMBIT H
(bopMyIMpPOBATH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE U KOCBEHHBIE M3MEPEHHS (DU3NUYECKUX BEIUYMH,
IpuU 3TOM BHIOMpaATh ONTUMAJIBHBIA CHOCOO HM3MEPEHUST M HCHOJb30BaTh
V3BECTHBIE METO/Ibl OLIEHKHU MOTPEMIHOCTEN U3MEPEHHUI;

UCCJIeIOBAaTh 3aBUCUMOCTU (PU3WYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OPSIMBIX U3MEPEHUMN: MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUYECKUX BEJIUYMH B BUJIE TAOJIHI] U
rpaduKoB, AeaTh BHIBOABI IO pPE3yIbTaTaM UCCIIEIOBAHMUS;

coOmro/1aTh mpaBuia 0€30MacHOro TpyJla P MPOBEICHUU UCCIIEI0BAHUN
B paMKax yuyeOHOIo 3KCIEpUMEHTA, YUYEOHO-UCCIIEIOBATEILCKON U MTPOEKTHOM
JNEATeIbHOCTY  C  HWCIOJb30BAaHUEM  M3MEPUTENbHBIX  YCTPOMCTB
71a60paTOPHOTO 00OPYAOBAHMUS;

pemiath pacu€THble 3aJayd C SBHO 3aJaHHON (PU3WYECKON MOJEIbIO,
UCTIONb3ys (PU3MYECKHE 3aKOHbl W IPUHIMIIBI, Ha OCHOBE aHaIM3a YCJIOBUS
3a/laud BeIOMpATH (DPU3UYECKYIO0 MOJIEb, BBIACIATh (U3UUYECKUE BEIUYUHBI U
dbopMyIbl, HEOOXOUMBIE ISl €€ pellieHus, MPOBOAUTh PACUEThl U OIICHUBATH
peabHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3UUECKOMN BEITMUUHBI;

peuathb KaueCTBEHHbIE 3a7a4u: BBICTpanBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYXKIACHUN C OMOPON Ha M3YUECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UYECKUE SIBIICHHUS,

UCIIOJIb30BaTh ~ NPU  pEHIeHWH  y4yeOHBIX  3a/Jady  COBPEMEHHbIC
uH(pOpMAIIMOHHBIE ~ TEXHOJOTMU Il TIOUCKa, CTPYKTYpHUPOBaHMUS,
UHTEpIpETAllud W  MOPEJICTABICHUS Yy4eOHOM ©W  HAyYHO-MOMYJISIPHOU
uHbOpMAIK, TIONYYCHHOW W3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAIM3UPOBATh MOJyYaeMyIo HH(POpMaIIHIO;



OOBSICHATh TPHUHIUIBI JCWCTBHUS MAIlWH, TPHOOPOB W TEXHHUYECKUX
YCTPOMCTB, pa3jivuaTh yCIOBUS WX 0€30IaCHOr0  HCIIOJIb30BaHHS B
MIOBCEHEBHOM JKU3HM;

NPUBOJIUTH TNPUMEPHI BKJIAJa POCCUHUCKHX U 3apyOCIKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUCCKUE 3HAHUS 10 (PU3HUKE B TIOBCECTHEBHOM KU3HU
st obecrieueHrss 0€30MacHOCTH MpU  OOpallleHWH ¢ [pudbopaMud |
TEXHUYECKUMHU YCTPONCTBAMH, JIJISI COXPAHEHHS 370POBbS U COOIOCHISI HOPM
AKOJIOTMYECKOTO MOBECHHUS B OKPYIKAIOIIEH Cpe/ie;

paboTaTh B TpPYIIE C BBITOJHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PAa0OTy TPYIIIBI, PAMOHAIBHO PACIPENSIsITh OOSI3aHHOCTH |
IUTAHUPOBATh  JIEATEIBPHOCTh B  HECTaHJAPTHBIX CHUTyaIUsX, aJeKBAaTHO
OLICHMBATh BKJAJ KaXKIOr0O M3 YYaCTHHUKOB TPYNIBI B  pEIICHHE
paccMaTpuBaeMoOM MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHnoBaHue KoaudecTBO 9acoB
Ne JyekTpoHHbIE (HU(pPOBbIE)
pa3jiejioB M TeEM KonTpoJabubie IIpakTHyeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchl
NnporpamMmMbl padoThI padoTbl
Pazgen 1. PU3UKA U METObI HAYYHOI'O I[IO3HAHMUS
11 ®du3nUKa 1 METOJIBI ) bubmnoreka LIOK
’ HAyYHOT'O MO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kusemaruka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [JOK
2.2 Juamiia 7 https://m.edsoo.ru/7f41bf72
3aKOHEI
2.3 COXpaHCHUS B 6 1 1 bubmotera [JOK
’ P https://m.edsoo.ru/7f41bf72
MEXaHUKE
Wroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UNKA U TEPMOJUHAMUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KHHETHIECKOMN
TEOpPUH

bu6mmorexa [JOK
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

39 OCHOBBI 10 bubmuoreka [JOK
’ TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MePEXOIbI
Uroro no pazaeny 24

Pasnea 4. JIEKTPOJUHAMUKA

bubmnoreka LIOK

4.1 IICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHABIN
47 ANEKTPUYECKUHN TOK. 12 bubnuorexa [HOK
’ ToKHU B pa3IuUHBIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB I10 68

I[TIPOTPAMME



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

11 KITACC

HaumeHoBaHue KoJysmuecTBO 4acoB
Ne DJIeKTpOHHbIe (HH(POBbIE)
pa3ie/ioB U TeEM KonTtposabHbie IIpakTnyeckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmel padoThI padoTbl
Pazgen 1. QJIEKTPOJIUHAMMUKA
MaruuTtHoe noiJe. BuG 1OK
HOINOTEKA
L1 IICKTPOMArHHTHA 1 I 3 https://m.edsoo.ru/7f41c97c
WHIYKIUS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUS U BOJIHbBI
Mexannueckue u
2.1 3JIEKTPOMAarHUTHBIE 9 1 bubnnotexa LIOK
’ P https://m.edsoo.ru/7f41c97¢c
KoJIeOaHus
Mexanuueckue u
2.2 SJIIEKTPOMATHUTHEIE 5 1 bubmorexa LOK
’ p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [IOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHON TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CHIEIIMATIBHOM
Teopun
OTHOCHUTEIILHOCTH

bubmoreka [JOK
https://m.edsoo.ru/7f41c97¢



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

Hroro no pazaeny

Pa3znea 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHThI KBAHTOBOM 6 bu6mmoreka [IOK
’ OITHUKH https://m.edsoo.ru/7f41c97¢
but6mmoreka [{OK
4.2 Crpocnne atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4.3 A 5
TOMHOC PO https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UNKU

51 DNeMEeHThI aCTPOHOMUH . | bubnnoreka [JOK
' 1 acTpoU3uKU https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 7

Pa3nesa 6. OBOBINAIOIIEE IOBTOPEHHUE

6.1 O6o06maromee 4 bubnnorexa [IOK
' TIOBTOPEHNE https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 4
PesepBHOe Bpems 3
OBUIIEE KOJIMYECTBO 68 4

YACOB 110 ITPOTPAMME



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 INIAHUPOBAHUME

10 KJTIACC
Ne KounyecTBo 4yacoB
DJIeKTPOHHBbIE
Hdara muppoBbIe
n | Tema ypoka KoHnTpoibHbIe IIpakTHyeckue
Bcero U3yueHus o0pa3oBaTebHbIE
/ padoThI padoThI
pecypchl
n
duznka — HayKa O MPUPO/IE. bubnuorexa [HOK
1 Hayunslie MeTOBI TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKPY’KaIOIIEro MUpPa 2
Pons 1 MecTo Qu3HMKH B
OPMUPOBAHUU
S)OEPGMI;HHOP'I Hay4YHOU bubmmorera [IOK
2 Y 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUPA, B p
MPaKTUYECKON JEATEITHHOCTH a
JIoen
MexaHndeckoe JBHKEHUE.
OTHOCHUTENBHOCTh bu6nuoreka [JOK
3 MEXaHUYECKOTO JIBHKCHUA. 1 https://m.edsoo.ru/ff0c350
[epemerienue, CKOPOCTb, 8
YCKOpEHHUe
bu6mmoreka [IOK
PaBHOMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHOE ABM)KEHUE 0
5 PaBHOYCKOpEHHOE 1 bubaunoreka ITOK



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

HpHMOHHHeﬁHOC JABUKCHUC

https://m.edsoo.ru/ff0c372
e

CB00OOHOE TaIEHHE.

but6mmoreka [{OK

6 v 0
CROPEHHE CBODOAROTO https://m.edsoo.ru/ff0c39cc
najgeHus
KpuBonuHeliHoe 1BUKEHUE.
7 JIBMyKeHHEe MaTepUaIbHOM bubmorexa [JOK
P https://m.edsoo.ru/ff0c3ada
TOYKH IO OKPYKHOCTH
IIpyuHIUIT OTHOCHTEIBHOCTH
bu6nuoreka [JOK
lNanmnes. MaepuuanbsHble
8 . https://m.edsoo.ru/ff0c3be
cucreMsl orcueta. [lepBsbiii g
3akoH HproToHa .
Macca tena. Cuna. [Ipunnun
. bu6nmoreka [JOK
cyneprno3unuu cuil. Bropoi
9 https://m.edsoo.ru/ff0c3be
3akoH HprotoHa s "
MaTepHAITBbHON TOUYKHU B
. Bbubnuoreka [JOK
Tperwnii 3akoH HproToHa 1151
10 https://m.edsoo.ru/ff0c3be
MaTepHaTbHBIX TOUEK 3
3aKOH BCEMHUPHOTO
bubmuoreka [JOK
taroteHus. Cumia TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
IlepBasg kocMuueckas 0
CKOPOCTh B
but6mmoreka [{JOK
Cuna ynpyroctu. 3akoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 3
13 | Cwuna tpenns. Ko duipent bubnunotexa [IOK



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

Tpenust. Cuna
COTIPOTHBIICHUS TIPH
JBYDKEHUH TEJa B )KUIKOCTH
WU Ta3e

https://m.edsoo.ru/ff0c3f76

IloctynarensHoE U
BpalllaTelbHOE ABM)KEHNE
a0COJIIOTHO TBEPJOTO TEa.

bu6nmoreka [JOK

14 https://m.edsoo.ru/ff0c41a
MowmenT cuibl. [lieuo cumbl. 6
VYcioBus paBHOBECHUS B
TBEPAOIO Tena
NMiynsc MmaTepuaibHON
TOYKH, CUCTEMBI
bu6nmmoreka [JOK
MaTepUaTbHBIX TOYCK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3aKkoH 6
COXpaHEHHUs1 UMITYJIbCA. a
PeaxTnBHOEC ABMKEHNE
PaboTta 1 MOIITHOCTE CHIIBI.
Kunerunueckas sneprus bubnmnorexa [JOK
16 | marepuasbHON TOUKHU. https://m.edsoo.ru/ff0c450
Teopema 00 H3MEHEHUH 2
KMHETUYECKOU SHEPrUu
[ToTeHumanpHast SHEPTHUSL.
IloTrenumanbHas sHEPrus
ynpyro aegopMupOBaHHOK bubmorexa TIOK
17 https://m.edsoo.ru/ff0c461

npyxuHbl. [loTeHInanbpHas
SHEprus Tena BOIu3u
MOBEPXHOCTU 3eMIIH

a



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76

18

[ToreHuManbHbBIE U
HETOTEHIMAJIbHBIE CUJIBI.
CBsi3b paboOTHI
HETOTEHIMAIbHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CHCTEMBI TeN. 3aKOH
COXpAaHEHHU MEXaHUYECKOMN
SHEPIrUu

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHnast pabota
«HccnenoBanue cBs3u
paboOTHI CHIIBI C U3BMEHEHHEM
MEXaHHYECKOHN SHEPTHUHU Tella
Ha IIPUMEPE PACTKEHUS
PE3UHOBOIO KIyTa»

20

KonTponbHas padota 1o
teme «KnHematuka.
Junamuka. 3aKoHbBI
COXpaHEHHUS B MEXaHUKE)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCKOE
newkenue. uddyzus

bubnmoreka [JOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep ABUKEHHUS U
B3aUMOJICUCTBUS YaCTHI]
Belecrsa. Moaenu
CTPOEHUS Ira3o0B, KUIKOCTEU
U TBEPABIX TEII



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

23

Macca monexy:n.
KonnuectBo Bemectna.
[TocTostHHast ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [llkana
temnepatyp Llenbcus

25

WUneanpusrii raz 8 MKT.
OcHoBHoe ypaBHeHue MKT

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemrepaTtypa
KaK Mepa cpeHen
KMHETUYECKOU DHEPIUU
JBUOKEHUS MOJIEKYIL.
YpaBuenue Menneneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511
e

27

3akon JaneToHa. 'a3oBbIe
3aKOHBI

28

JlaGopaTtopHnast pabota
«Uccnenosanue
3aBHCUMOCTH MEXKIY
napaMeTpamu COCTOSHUS
pa3peKeHHOTr0 raza»

29

N3onporeccel B naeaaibHOM
rase u ux rpapudeckoe
MIPE/ICTABJICHHE

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c570
e

30

BuyTpenHssa sHeprus
TEPMOJIMHAMUYECKOM

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c595



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

CHCTEMBI U CIIOCOOEI €€
n3Mmenenud. Koauuectso
TEIJIOTHI U paboTa.

BryTpenHssa sHeprus 2
OJTHOATOMHOTO HCAITHHOTO
rasa
bu6mmoreka [IOK
31 Buns! Teruionepenaun https://m.edsoo.ru/ff0c5c3
6
VY neapHas TEINI0EMKOCTD
BemecTBa. KonuuectBo but6mmoreka [{OK
32 | TemnoTsl npu https://m.edsoo.ru/ff0c5c3
Terutonepeaaye. 6
AnunabaTtHBIi mporiecc
[TepBbIii 3aK0H
1 TEPMOJAUHAMUKHU U €TO but6mmoreka [{OK
NIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
M30Ipoleccam
HeobOpatumocTs miporieccoB bubnuorexa [JOK
34 | B mnpupoae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOJIUHAMUKHU 0
. bubnnoreka IJOK
35 HpHHum} Aericraist i KILL https://m.edSO(I)l.ru/ffOc600
TEIJIOBOM MalllMHbI .
36 | Iluxn Kapno u ero KII/]
37 DKOJIOrHYeCKHe MPOOIeMbl

TCIIJIOOHECPIrCTUKHA



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

O6o0maromuii ypok

bu6nuoreka [JOK

38 | «MomnekymnsipHasi pu3uKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJTUHAMUKI 8
KonTponbHas padota o
bu6nmoreka [IOK
teMe «MoutekyJisipHas
39 https://m.edsoo.ru/ff0c6as
¢uznka. OCHOBBI 0
TEPMOAUHAMUKI) -
[TapooGpazoBanue u bubnunoreka [IOK
40 | xonpencauus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUIIEHUE 6
AOcontoTHas u but6mmoreka [{OK
41 OTHOCHUTENbHAS BIaKHOCTh https://m.edsoo.ru/ff0c64d
Bo3ayxa. HacelmenHslii map 8
Tépnoe Temno.
Kpucrannmaeckue u
aMopQHBIC Tea.
42 AHWU30TpOIHNS CBOMCTB bubmorexa TIOK
p https://m.edsoo.ru/ff0c6510
Kpuctaios. XKuakue
kpucrtawuibl. CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
bubmuoreka [JOK
KpUCTa/UTH3aIs. Y AeIbHas
43 https://m.edsoo.ru/ff0c670
TEIJIOTA TUIABJICHUS. g
Cyb6numarnus -
but6mmoreka [{JOK
YpaBHEHHE TEIIOBOTO
44 https://m.edsoo.ru/ff0c682

OaslaHca

0



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

DJeKTpu3aius Tel.
DnekTpuyeckuii 3apsa. [[sa

bu6nuoreka [JOK

45
BHUJA BJIEKTPUUECKHAX https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHMKY, TUDIIEKTPUKHU
46 | ¥ TOMIYIPOBOZIHMKH. 3aKoH bubmmoreka [IOK
COXPAaHEHUS DIIEKTPUYECKOrO https://m.edsoo.ru/ff0c6bce
3apsana
B3anmoneicteue 3apsioB.
47 | 3akon Kynona TO‘-I:‘-IHLIﬁ bubmorexa [JOK
4 8 https://m.edsoo.ru/ff0c6ced
ANEKTPUUECKUHN 3apsi]l
HarmpsxénnocTs
AIEKTPUUECKOTO TOJIS.
48 | Ilpunuun cynepno3uuuu bubmorexa HOK
pHHL yHep EI https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX MOJIEH.
JIuHuun HanpsKEHHOCTU
Pa6ora cun
49 | TEKTPOCTATHYECKOTO MO, bubaunoreka [IOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ff0c6100
MOTEHI[MAJIOB
[IpOoBOIHUKY U TUAIEKTPUKH
bubmuoreka [JOK
B 3JIEKTPOCTATHYECKOM I10JI€.
50 https://m.edsoo.ru/ff0c701
Hwusnextpuueckas 2
MIPOHUIIAEMOCTD -
N bubnuorexa [JOK
DNEeKTPOEMKOCTb.
51 https://m.edsoo.ru/ff0c712
Konpgencarop

6



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

52

DIEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHCaTopa. DHeprus
3apsDKEHHOTO KOHJIGHCaTopa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c72¢
0

53

JlaGopaTtopHnast pabota
"U3mepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHIMD AEHCTBUS U
MPUMEHEHUE
KOH/IEHCAaTOPOB,
KOIUPOBAIBHOTO anmnapara,
CTPYHMHOI'O IIPUHTEPA.
DeKTpocTaTH4eCcKas
3ammTa. 3a3eMIIeHNE
AJIEKTPONPUOOPOB

55

DNEKTPUUECKUH TOK,
YCIIOBUS €TO
CYILLIECTBOBAHMSI.
[ToctrosiHHbIN TOK. CHila
Toka. Hanpsixenue.
Comnportusnenue. 3akon Oma
JUISL y4acTKa Lenu

56

ITocnepoBarenpHOE,
napajuieIbHOe, CMEIIaHHOE
COEJIMHEHHE NTPOBOJHUKOB.
JlaGopaTtopHnast pabota
«M3ydyeHne cMEIanHoro

0.5

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

COCOAUHCHUS PE3UCTOPOB»

57

Pabora 1 MOIITHOCTE
AIIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akoH OMa 1l MOJTHOM
(3aMKHYTOM) STEKTPHUECKOM
nenu. KopoTkoe 3aMbIKkaHueE.
JlaGoparopHas paboTa
«M3mepenne D/1C
MCTOYHMKA TOKA U €T0
BHYTPEHHETO
COIPOTUBIICHUS

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pe3epBHbIii ypOK.
KonrponbHas pabora no
Teme "DnekTpoauHaMuka' /
Bcepocculickas
poBepoyHas pabora

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c5
6

60

O6o06maromuit ypok
«ONeKTpoAUHAMUKAY /
Bceepocculickas
npoBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88b

€

61

DneKTpoHHAs! TPOBOIUMOCTh
TBEPJIBIX METAJLIOB.
3aBHCUMOCTh
COTMPOTUBIICHUS] METAIIJIOB OT
TEMIIepaTypBbl.
CBepXIpoBOIUMOCTh



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

62

DIIEKTPUUECKHUI TOK B
Bakyyme. CBoiicTBa
DIIEKTPOHHBIX MTyYKOB

63

[TomynpoBOoAHUKY, UX
COOCTBEHHAs M IIpUMECHasI
npoBoaAuMOcTh. CBoiicTBa p
—n-Tepexo/a.
ITomynnpoBOTHUKOBBIE
pruOOpPHI

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

64

DNEeKTPUYECKUN TOK B
pacTBOpax M pacriaBax
AIIEKTPOJIUTOB.
DNIEeKTPOTUTHYECKAS
JUcconranus. JNeKTPOoIIn3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82b
a

65

DIIEKTPUYECKHI TOK B raszax.
CaMOCTOSTEIbHBIN U
HECaMOCTOSTEJIbHBIN pa3psil.
Momnnus. I1nazma

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DJeKTpuyecKre Ipubopsl U
YCTPOMCTBA U UX
MIPAKTUYECKOE IPUMEHEHHE.
[IpaBuna TeXHUKHU
Oe3omacHoCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c861fc

67

KonrposbHas pabora no
TeMe «DJIEKTPOCTATUKA.
IToCTOSAHHBIN 2IEKTPUYECKUN
TOK. TOKU B pa3iIu4HbIX

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

cpenax»

Pe3epBHbIii ypOK.
68 | O6obmaroumii ypok 1mno
temam 10 knacca

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KITACC

Ne KoandyecTBO 9acoB
DJIeKTPOHHbIE
Hdara undposbie
n | Tema ypoka KonTpoJsbHbIe IIpakTHyeckue
Bcero H3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
. pecypcsbl
IlocTostHHBIE MATHUTEL K UX
B3aNMOJICHCTBHE. 6 OK
noIMoTeKa
MarnautHoe noJie. Bektop 1
. oi 1 https://m.edsoo.ru/ff0c977
MarHUTHOW MHTYKIIHH.
8
JIMHUHM MarHUTHOM
WHIYKITUU
MaruauTtHOE mose
MIPOBOJIHUKA C TOKOM. OTIBIT | Bbu6mmorexa [JOK
Opcrena. Bzanmoneiicteue https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
JlabopaTtopHas pabota Eub 110K
noOIMoTEKa
«/3y4eHne MarHuTHOro 1 1
https://m.edsoo.ru/ff0c98fe
MOJIS KATYIIKH C TOKOM)
JleficTBHE MAarHUTHOTO ITOJIS
Ha IIPOBOJIHUK C TOKOM.
Cuna Amrepa. 1 1 bubnmorexa [JOK
JlabopaTopHas pabota https://m.edsoo.ru/ff0c9ac0
«HccnenoBannue neucTBUS
MMOCTOSIHHOTO MarHuTa Ha



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

PaMKy C TOKOM

JleficTBHE MAarHUTHOTO I1OJIS
Ha JABUXKYILYIOCS
3apsbKeHHYH0 yactuiy. Cuna
Jlopenma. PabGora cuibl
Jlopenua

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

OneKTpoMarHuTHas
uHaykuud. [Torok BekTopa
MarHuTHOM uHaykuuu. I1C
MHAYKINN. 3aKOH
JIEKTPOMArHUTHOMN
uHaykuuu @apanes

JlaGoparopHas paboTa
«HccnenoBanue sBIEHUS
JJIEKTPOMArHUTHOM
WH]TKIIHN

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTtuBHOCTS. SIBIEHUE
camonHaykuuu. 9J1C
CaMOMHAYKIUU. DHEPT U
MarHUTHOTO MOJIsl KaTYIIKH
C TOKOM.
DNEeKTPOMArHuTHOE T0JIe

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

TexHudeckue ycTpoicTBa U
UX IPUMECHEHHE:
MOCTOSTHHBIE MarHUTHI,
ANEKTPOMArHUTHI,
3JIEKTPOJIBUTaTEb,



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0c9df4

YCKOPHUTEIU 3JI€MEHTaPHBIX
YaCTUIl, MHAYKIIMOHHAS
nevyb

10

Ob6o06maromuit ypok
«MarHuTtHoOE 1noJe.
DneKTpoMarHuTHas
WHIYKLIUSDY

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cabg2

11

KonrtponbHas padora no
TeMe «MaraurHoe mnoue.
DneKTpoMarHuTHas
WHTYKITHSD

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHUUECKUE
kosiebanus. ['apmonnyeckue
KoJiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpamenue snepruu

bu6nuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH Tepro/ia
MaJbIX KojeOaHui Tpy3a Ha
HUTH OT JJIMHBI HUTH U
MAacCBhI Tpy3a»

14

KonebarenbHbIi KOHTYD.
CB00OOIHEIE
JMEKTPOMArHUTHBIE
KoJie0aHus B UI€aTbHOM
KOJIEOATEIILHOM KOHTYPE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb82
0



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

AHaOTHsI MEX1y
MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMU
KOJIEOaQHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHeHI/ISI 3HepI‘I/II/I B
HJICATHLHOM KO0Je0aTeIbHOM
KOHTYype

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o
3aTyXamIIUX KOJICOAHHSIX.
BrinyXkcHHBIE
MeXaHUUYECKUe KoJeOaHusl.
Pe3onanc. BeinyxaeHHbIe
AJIEKTPOMArHUTHBIE
Kosie0aHus

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0cbby
6

17

IIepeMeHHBIN TOK.
CunycougaibHbIN
IIEPEMEHHBIN TOK.
MOILIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JICHCTBYIOILIEE 3HAYCHUE
CHUJIbI TOKA U HaNPSKEHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
IIpousBoacTso, nepenaya u
norpebiieHue
IIEKTPUYECKOU JHEPIUU

19

YcerpolicTBo 1

bu6nmmoreka [IOK



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

MPAKTUYECKOE MPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro
TOKa, JIMHUH
3JIEKTporepeay

https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU TIPU
IIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
VICITOJIB30BaHUS
3JIEKTPOIHEPIUH B
IIOBCEHEBHOM KU3HU

21

MexaHu4ecKre BOJIHBI,
YCJIOBHSI paclIpOCTPAHECHMUS.
[Tepuoa. Cxopoctb
pacIpoCTpaHeHus U JUIMHA
BOJIHBL. [lonepeunsie u
MPOIOJIbHBIEC BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTh 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc

23

ONEKTPOMAarHUTHHIE BOJIHBI,
UX CBOWCTBA U CKOPOCTb.
[IIxana >1€KTPOMarHuTHBIX
BOJIH

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0ccfel

24

HpI/IHI_[I/IHLI pagruoCBiA3U U
TeneBuaeHus. PazButue
CpCACTB CBA3H.



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

Pannonokanusa

KonrponsHas pabora

bu6nmoreka [IOK

25
«Konebanus v BOJHBD https://m.edsoo.ru/ff0cc618
[IpsimonuneniHoe
pacIpocTpaHEeHUe CBETA B bubnuoreka [IOK
26 OJHOPOJHOM Cpene. https://m.edsoo.ru/ff0cd35
TodeuHblii HCTOUHUK CBETA. 0
JIyud cBera
OTtpaxxeHue cBeTa. 3aKOHbI
7 OTpaXKCHUs CBETA. bubmuotexa [JOK
[TocTpoenue n3odpakeHUit https://m.edsoo.ru/ff0cd4e0
B IIJIOCKOM 3€pKalie
[Ipenomienue cBera.
[TonHoe BHyTpeHHEE
28 otpaxxenue. [IpenenbHbIi bubnmorexa [JOK
P - ped https://m.edsoo.ru/ff0cd7f6
YTOJI IOJTHOTO BHYTPEHHETO
OTpa’KE€HUs
JlabGopaTopHas pabota
29 «3mepeHne nokasarens bubnworexa [IOK
P https://m.edsoo.ru/ff0cd67a
MPEJIOMJIEHUS CTEKIIa»
JInnzsl. [locTpoenune
30 U300pakeHU B JIMH3E. bubnuorexa [IOK
®opmyia TOHKOHN JTUH3BI. https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JTuH3bI
31 JlabopaTopHas pabota

«ccienoBanue CBOUCTB



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8

M300paKEHUM B JIMH3aX)»

32

Hucnepcus csera.
CrnoxHbIi cocTaB 6e0ro
cseta. Ler. JlaboparopHas
pabora «Habmronenue
JIMICTIEPCHU CBETa»

33

Wntepdepenmys ceera.
Hudpaxius ceera.
HudpakmonHas pemeéTka

bubmuoreka [{OK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘lHOCTB CBCTOBBIX
BOJIH. HOH}IpI/ISaHI/IH CBC€Ta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue MpuOOPHI U
YCTPOMCTBA U YCIIOBHS UX
0€301MacHOr0 MPUMEHEHUS

36

['panuIBl MPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPUU OTHOCUTEIBbHOCTHU

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3aMmeIeHre BpEMEHH U
COKpaIlleHHEe JUTHHBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cfa42

38

DHeprus U UMILYJIbC
PENATUBUCTCKOMN YaCTHIIBL.
CBs13b Macchl ¢ 3HEpruen u
UMITYJIBCOM. DHEPTHS TIOKOSI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cfc68



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

KonTponbhas padora
«Onruka. OCHOBBI

Bbu6mmoreka [JOK

39
CIIEIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIIHOCTHY

40 ®oronsl. opmy:a [lnanka. bub6nuoreka [IOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIEIOBAHNE B LIOK

noIMoTeKa

41 otoddekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl porodddexra.

® V(I)(b N bu6mmoreka [IOK

YpaBHeHue DHIITEHA 1715

42 https://m.edsoo.ru/ff0d015
tbotorddekra. «Kpacnas .
rpanuna» Gorosddexra -
JaBnenue ceera. Onbitsl [1. bubnuorexa [JOK

43 H. JlebeneBa. Xumudaeckoe https://m.edsoo.ru/ff0d04a
nelicTBUE CBETa 6
TexHru4ecKue ycTpoicTsa u
IPAaKTHYECKOE MPUMEHEHHE:

44 | ¢dorosmeMeHT, (HOTOIATUHK,
coJIHEeUHas OaTapes,
CBETOJINO]
Pemenne 3ana4 1mo Teme bu6mmoreka [JOK

45 «neMeHThI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OTITHUKW» 2
Monens aroma TomcoHa. bu6mmorexa [JOK

46 | OmbiTel Pesepdopaa no https://m.edsoo.ru/ff0d091

PACCCAHHNIO O-YaCTHII.

a



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cf6f0

[Inanerapnas mozmens aroma

47

[Toctynarter bopa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0dOafa

48

H3nydenue u norioneHmue
(hOTOHOB TpH TIEpeX0/Ie
aToMa C OJJTHOTO YPOBHS
SHEPTuH Ha Apyrou. Buasl
CIIEKTPOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0dOafa

49

BoiHOBBIE CBOMCTBA
yactull. Bonnsl e bpoits.
KopmyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U
BBIHYX/ICHHOE U3JIy4eHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpbiTHE
panuoakTHBHOCTH. OTBITHI
Pesepdopaa o
OTIpPEJICIICHUIO COCTaBA
PaZMOaKTUBHOTO U3ITyYCHHS

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

51

Cgoiicta anbpa-, 6era-,
ramMMa-u3iydeHus. BnusiHue
PaZMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBbI

52

OTKpbITHE TIPOTOHA U
HeWTpoHa. M30TomBbI.
Anbda-pacnan.
ONEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacnaj.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

l'amma-uzmydenue

53

OHeprus CBA3U HyKJIOHOB B
saape. SlnepHble peakuyu.

S nepHblit peakTop.
[IpoGnemsl, nepceKTUBEI,
3KOJIOTUYECKHE ACTIEKTHI
SIIEPHOM YHEPTEeTUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

OneMeHTapHbIE YaCTULIBI.
OTKpBbITHE IO3UTPOHA.
Mertonbl HaOMOJCHUS U
perucrpanuu
3JIEMEHTAPHBIX YaCTHULI.
Kpyrusiii cron
«DyHIaMEHTaIbHbIC
B3auMoaencTBus. EAMHCTBO
(u3nyecKoil KapTUHBI
MUDPa»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Oransl pa3BUTUA
actpoHomuu. [Ipuknagnoe u
MHUPOBO33pEHYECKOE
3HAYEHHE aCTPOHOMHUH. Bun
3BE3HOrO HeOa. Co3Be3mus,
SIpKUe 3BE3/IBI, INIAHETHI, UX
BHIMMOE JIBIKEHHE.
ConHeyHas cucteMa

56

Comnnaue. Conaeunast
aKTHUBHOCTb. ICTOUYHHUK



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

sHepruu CosHIA U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI
TJIaBHOM
IIOCJICIOBATEIILHOCTH.
BnytpeHnHee ctpoeHue
3B&311. COBpeMEHHbIE
MPEICTABJICHUS O
MIPOUCXOXKICHUN U
sposrroru CoJTHIIA U 3BE3

58

Muneunsiii [IyTe — Hama
T'amakTuka. [Tonoxenue u
nekenne CoHia B
T'amaktuke. ["'amakTuku.
UYeEpHble ObIPHI B SApPaAX
raJIaKTHK

59

Bcenennas. Pa3zoeranue
rajlakTuk. Teopus
bonbmoro B3psbIBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npodiaembl
aCTPOHOMHUU

61

KontpomnbHas pabora
«ONeMeHThI aCTPOHOMHHU U
acTpOpUUKID»

62

O606maromuit ypok. Poib




(U3MKHU U aCTPOHOMHUH B
9KOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLIMAIILHOMN M ATHUYECKOU
chepax neaTenbHOCTH
YyeioBeKa

63

O606maromuii ypok. Poib
U MeCTO (PU3UKH U
aCTPOHOMHU B
COBPEMEHHOM HAYYHOUN
KapTHHE MHpa

64

Ob6o06maromuii ypok. Poib
(u3nveckoil Teopun B
(dhopmMupoBaHUU
MPEACTABICHUH O
¢duznyecKoil KapTuHe MHUpa

65

Ob6o06maromuit ypok. Mecto
(u3nvecKoil KapTHHBI MUpa
B 0011IeM psiTy
COBPEMEHHBIX €CTECTBCHHO-
HAyYHBIX MIPEICTABICHUN O
HpUPOJIC

66

PesepBHBIil ypOK.
MarunutHoOE noie.
OneKTpoMarHuTHas
UHAYKLHS

67

PesepBHblii ypok. OnTuka.




OCHOBBI CITEIHAIBHOM
TEOPUU OTHOCHTEITHLHOCTH

Pesepneiii ypok. KBanrosas

bu6nuoreka [IOK

68 | ¢usuka. DIeMeHTHI 1 https://m.edsoo.ru/ff0d 178
ACTPOHOMHH U aCTPOPUUKU 4
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBI

10 KVIACC

Kon nposepsiemoro
pe3yJibTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI 00pa3o
cpeaHero oouero 0d0pa3oBaHus

10.1

JleMoHCTpUpOBaTh Ha NIpUMEpax poib U MecTo GU3UKH B (HOpMHPO

KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAK

10.2

Y4uThIBaTh TPAaHULBI TPUMEHEHUS M3YyUYEHHBIX (PU3UYECKHX MO
WHEpIMaabHasl CUCTEMa OTCuéTa, abCOMIOTHO TBEPIOE TENO, UJICATbHBI

JKUAJIKOCTEN U TBEPJBIX TEJI, TOUEYHBIN JIEKTPUUYECKUH 3apsi/ — [IPU PELIE

10.3

Pacno3naBaTe ¢uzmyeckue sBICHUSA (TIPOLECCHI) U OOBSACHATH MX H
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA W DIIEKT
PaBHOYCKOPEHHOE IMPSIMOJUHEHHOE JBM)KEHUE, CBOOOJHOE NaJIeHUE Te
uHepLus, B3auMozeiictsue tein; auddysus, O6poyHOBCKOE IBUKEHUE, CT
TeJ, WU3MEHeHHe o0BbEMa TeNl NpU HAarpeBaHUM (OXJIAXKIAECHUH), TEIll
KOHJIEHCAlUs, MJIaBJICHUE, KPUCTAJUIU3AIMsl, KUIIEHUE, BIaXKHOCTh BO3/1
MIPH €T0 HarpeBaHUH B 3aKPBITOM COCYE, CBSI3b MEXIY MapaMeTpamHu C

QJICKTpU3alus T, B3auMO/JICCTBHE 3apsaa0B

10.4

OmmceIBaTh  MEXaHHYeCKOoe JABVXKCHUC, HCIIOJIb3YyA (bPISI/IquKI/Ie B

IIepeMELICHUE, CKOPOCTh, YCKOPEHHME, Macca Tella, CHJIA, HMITYJIbC
NOTEHIMAJIbHAsL HEPrusi, MeXaHuueckass paboTa, MEXaHUYECKask MOIHO
TPAaKTOBaTh (M3NYECKUN CMBICI HCIIOJIB3YEMBIX BEJIWYHH, MX O003H

(opMyIIbl, CBS3BIBAIONINE AAHHYIO (PU3MUYECKYIO BEIMUUHY C JPYTUMH Be

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI W TEIUIOBBIC SBII

BCJIMYUHBI: JABJICHUC Tra3a, TCMIICpaTypad, CPCAHAA KUHCTHYCCKasl SHC
MOJICKYJI, CPEIHEKBaIpaTHYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO T€
pabora raza, KOd(OPUIMEHT MOJIE3HOTO JEHCTBHUS TEIUIOBOTO JBUTATE
TPaKTOBaTh (DU3NYECKUN CMBICIT HCIOJB3YEMbIX BEIHYHH, WX O0003H

(hopMyJIbl, CBSI3bIBAIOILIME JAaHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTHMHU B

10.6

OnuceIBaTh HU3YUYCHHBIC JJICKTPUYCCKUC CBOMCTBa BCIICCTBA U JJICKTP

HCIIOJIb3YA (bPIBI/I‘leCKI/Ie BCIINYHHBI: BHGKTpI/ILIeCKI/Iﬁ 3apsd, SJICKTPUYICCK
NOTCHIHMAJI, Pa3HOCTb IMMOTCHLOHWAJIOB, IIPU OINMHCAHUU IIPABUIBHO TP
HCIOJIb3YCMBIX BCJIIMYHH, HUX 0003HaYEHHUST U CAUHUIDBI;, YKa3bIBATb (1)0

(l)I/ISI/I‘-IeCKYI-O BCJIIMYHHY C APYTUMH BCIUYNHAMU




10.7

aQHAIM3UPOBATHh (PHU3UYECKHE MPOIIECCHI U SIBJICHUS, UCTIONB3YS (PU3UIecK
BceMupHoro tarorenus, I, II u 11 3axonsr HeroTOHA, 3aKOH COXpaHEHUS
COXpAHEHUs UMITYJIbCa, MPUHUHUI CYNEPHO3UIIMU CHJI, TPUHIHUII PABHO
OTCYETA; MOJIEKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHMS BELIECTBA, T
KHHETHYECKOW YHEPTUU TEIJIOBOTO JBMKCHHUS MOJICKYJI ¢ aOCOFOTHOM
TEPMOJVMHAMUKH; 3aKOH COXPAaHEHHUs SJEKTPUYECKOro 3apsiia, 3aKOH

CJIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE

MIPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIC NMPHHLUIBI ASHCTBUS MAIIWH, NPHUOOPOB U TEXH

YCIIOBHUS UX 0€301IacHOTO HCII0IL30BaHUS B HOBC@HHGBHOﬁ KU3HU

10.9

BBITIONHATE 3KCTIEPUMEHTBI TI0 WCCIICIOBAaHUIO (PU3NICCKUX SBICHUN U
MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TPU 3TOM (HOpMYIHPOBATH IPOOIEMY
JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 IMPEAJIOKEHHOro 000py.a

(opMyIHpPOBATH BHIBObI

10.10

OCYH_[CCTBJ'IHTL npsAMbBIC W KOCBCHHBIC H3MCPCHHA (bI/ISI/I‘ICCKI/IX BC
OIITHMAJIBHBINA  CIIOCO0 HU3MCPCHUA MW HCIIOJIb30BaTb HM3BCCTHBIC MC

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEJTMUMHAMU C MCIOJIb
OpU  3TOM KOHCTPYHpPOBATh YCTAHOBKY, (UKCHUPOBATH peE3yJIbTaT

(1)I/ISI/I‘ICCKI/IX BCJINYHH B BUAC Ta6J'II/II_[ n l"pa(bI/IKOB, ACJIaTb BBIBOJbBI 110 PE3

10.12

CobOmrogaTh mpaBmiia 0€30MacHOTO TpyJa TNpPU TPOBEACHUH HCCIIC
JKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATeIbCKOM ©  TMPOEKTHOW  JesTe

W3MEPHUTEIIBHBIX YCTPOUCTB | JIA0OPATOPHOTO 000Dy T0BAHMS

10.13

Pemrate pacu€rHble 3a7auu C SIBHO 3aJaHHOM (pU3MUYECKOW MOJEINbIO, UC
IIPUHLUIBI; HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4ll BEIOUPATh (PU3HYECKYIO
BEJTMYMHBI U (OPMYJIbI, HEOOXOAUMBIE JJIsi €€ pelleHusl, IPOBOAUTH pac

MOJIYUYCHHOT' O 3HAaUCHUA (I)H3I/I‘ICCKOI>'I BCJIIMYMHBI

10.14

Pemrate xadecTBEeHHEBIC 3aga4u: BBICTpAaMBATh JIOTHUYCCKH HEIIPOTHBOPECU

OHOpOﬁ Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-IGCKI/I€ SBJICHUSA

10.15

Vcnonb30BaThk MpH pelIeHu y4eOHBIX 3aJjau COBpeMEHHbIE HHPOpMaLU
CTPYKTYpUPOBAHHUS, WHTEPIPETAlMM U TNPEACTABICHUS yueOHOW U Hay

HOJIy‘-IGHHOﬁ N3 pa3JIMYHbIX HCTOYHHUKOB; KPUTHUYCCKU aHAJIIM3UPOBATH 110

10.16

[IpuBomuTh TpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekKHBIX YUYEHBIX

00BACHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXH

10.17

Hcnons3oBaTh TCOPCTUUCCKHUEC 3HAHUA TII0 (I)I/I3I/IKC B IIOBCCOAHCBH

0€301acHOCTH MPHU 00palIeHuH ¢ TPHOOpPaMu U TEXHUYECKHUMHU YCTPOMCTB




1 COOJIIOICHNS HOPM IKOJIOTMYECKOT0 MIOBEIEHUS B OKpY KaIoILEel cpeie

10.18

PaGoraTth B rpynme € BBIIOJIHCHUCM PA3JIMYHBIX COLIUAJIBHBIX poneﬁ,
paOHAIBHO pacIpCacCiisTh 0053aHHOCTH U IIaHUPOBATE ACATCIBHOCT

AZICKBATHO OLCHUBATDH BKJIAA KaXXKJ0I'0 U3 YUACTHUKOB I'PYIIILI B pCIICHU

11 KVIACC

Konx nposepsiemoro
pe3yJibTaTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI 00pa30
cpeaHero ooero oopa3oBaHus

11.1

JIeMOHCTpHpOBATh Ha TMpHMEpax poyib U MecTo (pu3uku B (GopMupoB
KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJOTHH, B

JrO/eH, EIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUpa

11.2

VY4uTHIBaTh TPAHULIBI IPUMEHEHUS N3YUYEHHBIX (PU3UYECKUX MOEICH: TO

AA€pHasd MOAECJIb aTOMa, HYKJIOHHAsA MOJICJIb aTOMHOI'O AApa IIpHu pEIICHU

11.3

Pacnio3naBath usnueckue siBieHus (IPOIECcChl) U OOBACHATH HX Ha OCHO
U KBAaHTOBOM (DM3MKHM: 3JIEKTpHUYECKasi MPOBOAUMOCTh, TEIUIOBOE, CBETO
JEWCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, DJIEKTPOMAarHUTHAST WHIYKITN
Ha TPOBOJAHMK C TOKOM M JBWXKYIIMHCS 3apsl, 3JICKTPOMArHUT
NPSIMOJINHEHHOE paclpoCTpaHEHHE CBETA, OTPAXKEHHE, NMPEIOMIICHHUE, U
MOJIIpU3aIisl CBETa, JUCIEPCHS CBeTa, (OTORIEKTpUIEeCcKuil 3dde
JlaBJieHHE, BO3HUKHOBEHME JIMHEMYATOro CHEKTpa aToMa BOJOPOAad, €C

PaaOaKTUBHOCTD

11.4

OnuchIBaTh WU3yUYEHHBIE CBOMCTBA BELIECTBA (AIEKTPUUECKUE, MATHUTHbBIE
MIPOBOAMMOCTD PA3IMYHBIX CPEJl) U AJIEKTPOMArHUTHBIC ABJIEHUS (TIpoIle
BEJIMYMHBL: JJIEKTPUYECKUM 3aps], CWIa TOKa, 3JIEKTPUYECKOe

CONPOTHUBIIEHUE, pa3HOCTh MoTeHuuanon, DJIC, paboTa Toka, HHIYK
Awmrnepa, cuna JlopeHla, HHAYKTUBHOCTh KATYIIKH, SHEPTUS DJIEKTPUY
NepuoJl M YacToTa KoyiebaHuWi B KoOJIEOATEIbHOM KOHTYpe, 3apsil
FapMOHHYECKHUX AJIEKTPOMArHUTHBIX KojeOaHui, (OKyCHOE paccTOsSHU
MIPU OTMCAHUH MPABHIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOIB3YEMbI
€IMHULIBI; YKa3blBaTh (HOPMYJIbI, CBSI3BIBAIOIIME JaHHYIO (hu3nuec

BeiIndynHaMun

11.5

OnuceiBaTh HU3YYCHHBIC KBAHTOBLIC SBJICHUA W TMPOLECCHI, HUCIIOJIb
CKOPOCTh JJICKTPOMAIrHWTHBEIX BOJIH, AJIMHA BOJIHBI M YacTOTa CBECTA,

IIepUOJ IOJNypaclana, SHEPrus CBA3M ATOMHBIX siep; IPU  OIHUCa




(1)I/I3I/I‘~I€CKI/Iﬁ CMBICJI HUCIIOJIB3YEMbBIX BCJIWYMUH, HUX 0003HAaUCHUSI U (104}
CBA3BIBAOIIUC OAHHYHO (I)I/I3I/ILI€CKYI-O BCIIMUMHY C JpyYIruMH BCIINYU

(hbU3NYECKON BETUIHHBI

11.6

AnanusupoBaTh (pU3MUYECKHE MPOIECCHl U SBJICHUS, UCHONB3Yys (uzuy
3ak0H OMa, 3aKOHBI I10CJIEIOBATEIBHOTO U MAPAJUIENBHOIO COCIUHEHUS 1T
Jlenna, 3aKOH 3JIEKTPOMarHUTHOW UHAYKIIMH, 3aKOH IIPSIMOJIMHENHOTO pa
OTpaKEHHsI CBETA, 3aKOHBI IIPEJIOMIIEHHS CBETA, YpaBHEHUE ONHINTEH
COXpPAHEHUs DHEPIMH, 3aKOH COXPAaHEHHs HMITYJIbCa, 3aKOH COXpaHe
3aKOH COXpPaHEHMsS MacCOBOIO 4MCIa, ITOCTynarsl bopa, 3akoH paauoa
pa3ianyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eck

(rpaHu1IBI, 06JACTH) TPUMEHUMOCTH

11.7

OHpe,I[eJ'I}ITB HaIlpaBJICHUC BCKTOPA MHAYKIIUA MAlrHUTHOTO IIOJIA ITPOBOJA

cunbl JlopeHna

11.8

CTpouTh U ONUCHIBATh H300pAKEHUE, CO3/IaBAEMOE TIOCKUM 3€pKaJIOM, T

11.9

BbINOMHATE AKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3NYECKUX SIBICHUN U
MIPSIMBIX U KOCBEHHBIX U3MEPEHHUI; IPU TOM (POPMYITHUPOBATH MPOOIEMY
JKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 TPEUIOKEHHOTO 000pyI0

(hopMyIIHpOBaTh BHIBOJIBI

11.10

OCYH_ICCTBJISITB npsAMBIC MW KOCBCHHBIC HU3MCPCHUA (i)I/I3I/ILIeCKI/IX BECII
OIITUMAJIbHBIN  CIIOCO0 HU3MCPCHHUA HW HCIIOJIb30BATb M3BCCTHBIC MCT

U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHMOCTH (PU3MYECKHUX BEIWYHH C KCIOJIb30BAHUEM I
KOHCTPYUpPOBaTh YCTAaHOBKY, (DUKCHpPOBATh pE3yJbTaThl MOIYyUYEHHO

BCJINYHH B BUAC Ta6JII/ILI n Fpa(i)I/IKOB, ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM HC

11.12

CobmroaTe mpaBuia 0€30MacHOr0 TpyJa MpU NPOBEACHUM HCCIEN
JKCIepUMEHTa, Y4eOHO-HCCIIEeI0BAaTeNbCKOM M MPOEKTHOM aesTen

U3MEPUTENBHBIX YCTPOHCTB U J1abOpaTOPHOTO 000PY0BaHUS

11.13

Pemate pacuérHblie 3a1aun ¢ SBHO 33JIaHHON (PU3MUYECKOW MOJIEIBIO, UCIT
MPUHIIMITEI; HAa OCHOBE aHaiW3a YCIOBHS 3aJadd BBIOMpaTh (Hu3
(u3nyeckre BeTUYUHbBI U HopMyIbl, HEOOXOTUMBIE IS €€ pelieHus, mp

peaTbHOCTh MOTYUYECHHOTO 3HAYCHHS (PU3MUECKOU BEITMYUHBI

11.14

Pemrate kadyecTBEHHEIC 3ala4M: BBICTPAaUBATh JIOTUYCCKU HCIIPOTHUBOPCUU

OHOpOﬁ Ha N3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/I€ SIBJICHUA

11.15

Hcnonp3oBaTth npu pelieHnu ydeOHBIX 3a/lad COBPEMEHHbIE HH(OpP
IIOMCKA, CTPYKTYpPUPOBAHUs, HHTEPIPETAUU U IPEACTABICHUSA Yy4e

nH(GOpMallMY, TMOJIYYEHHON W3 Pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKU




nH(pOpMaLIHIO

11.16

OOBICHATH IMPUHIUIIBL JeNCTBUS MalllrH, HpI/I60p0B U TCXHUYCCKUX YCTpP

0€30IaCHOTO HCIIOIL30BaHUA B MMOBCEIHEBHOM KU3HU

11.17

[IpuBOoAMTH TIpUMEPHI BKJIAJa POCCUHCKUX W 3apyOEKHBIX YUEHBIX-(]

00BsICHEHHE IMPOLECCOB OKPYKAKOIICTO MHUPA, B PA3BUTUC TCXHUKH U TCXH

11.18

Hcnonp3oBaTh TeopeTHYECKHE 3HAaHUS IO (U3WKE B TOBCEIHEBHO
0e30macHOCTH MpHU OOpaleHuH ¢ OpUOOpPaMU U TEXHUUYECKUMH YCT

300pPOBbEA U CO6.]'IIOI[CHI/I$I HOPM 3KOJIOTHYECKOT'O IMTOBEACHHA B OKPYKAKOII]

11.19

PaGortate B rpymme ¢ BBINOJIHEHHUEM DPA3JIUYHBIX COLUAIBHBIX POJIEH,
PalMOHAIIBHO pacIpeeNsaTh 0043aHHOCTH U IJIAHUPOBATH JEATEIILHOCTD

ACKBATHO OLICHUBATD BKJIAJ] KAXKAOT'O U3 YHYAaCTHHUKOB I'PYIIIILI B pCHICHNEC




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kox
pa3aeia

Ko nposepsiemoro
3JIeMEHTAa

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OU3NKA 1 METOJAbI HAYYHOI'O I[TIO3HAHUA

1.1

®uzuka — Hayka o npupojae. Hayunbie meTonbl 1
Ponp skcniepyMeHTa U TEOpUM B MPOLECCE MO3HA

buznke

1.2

MonenupoBanue (U3HUECKUX SBICHUH U TIPO
@u3NYEeCKHe 3aKOHbI U TEOpHH. ['paHUIbl pUMeE
[Tpunuun cootBercTBUs. Ponb u mMecto ¢usuku B

Hay4HOU KapTHUHBI MUPA, B IIPAKTUYECKOMN NEATEIIbH

MEXAHUKA

2.1

###HParttHKMTHEMATHUKA

2.1.1

Mexaaudeckoe JABHKCHHC. OTHOCHUTENBHOCTh

Cucrema orcuéra. Tpaekropus

2.1.2

[Tepemernenue, ckopocTh (CpeaHsIsi CKOPOCTh, MTHO
MaTCpI/IaJIBHOﬁ TOYKH, HUX MPOCKIUHN Ha OCH CHU

nepeMemeHHﬁ X CII0XKCHUC CKOpOCTCfI

2.13

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSIMOJIMH
3aBUCUMOCTH  KOOpDAHMHAT, CKOPOCTH, YCKOpPEH

MaTepHaﬂbHOﬁ TOYKHU OT BpCMCHHU

CBoOoaHoe majienne. Y CKopeHre CBOOOTHOTO Tajie

KpuBonuneiinoe nBmwkeHue. PaBHOMepHOE IBHXKE
OKPY>KHOCTH. YTJOBasi CKOPOCTb, JIMHEHHas CK

LlenTpocTpeMuTenbHOE YCKOpEHHE

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, ABHUIKCHHC

nepeaaun

2.1.7

[IpakTnueckue paboTel. M3mepeHue MrHOBEHH

COOTHOHICHHA MCKAY IIYTIAMU, HpOfII[GHHBIMH




paBHbIE IPOMEXYTKH BPEMEHHU IIPU PaBHOYCKOpE
CKOPOCTbIO, paBHOW Hymw. M3ydyeHue nBHXKEHHS

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HT

#HPart## TMHAMUKA

[Tpuniun otHocutensHOCcTH ['anmunes. IlepBeiil 3a

2.2.1 )
CHCTEMBI OTCYETa
2.2.2 Macca tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3akoH HprooTOHa 11 MaTrepuaabHOM TO
223 orcuéra (MCO). Tpernii 3akon HeroToHa 117151 MaTep
3akoH BcemupHoro taroteHus. Cwuna Tsokectu. Il
224 Bec Tena
2.2.5 Cuna ynpyrocrtu. 3akoH ['yka
Cuna tpenus. Cyxoe TpeHue. Cuna TpeHMsI CKOJ
2.2 2.2.6 Koadpduument tpenus. Cuna conpoTHUBIEHUS TP
WK Taze
2.2.7 [TocTynarenbHOE U BpallaTeIbHOE ABMKEHUE a0COI
MOMEHT cuibl OTHOCUTENBHO OCH BpaieHus. [lne
228 tBEpaoro Tena B MCO
229 TexHn4ecKue ycTpoicTBa: MOAMNUITHAKY, IBHKCHU
[Ipaktrueckue paboTel. M3ydeHune ABUWXEHUS Opy
[I0Jl JEWCTBHEM HECKOJIbKHMX cuil. MccnenoBanue
2.2.10 BO3HHUKAIOIINUX B JIeHopMUpyeMoi MPYyKUHE U pe3
ux aedopmanun. VccnenoBanue ycaoBUid paBHOBE
OCb BpaIlCHUS
##HPar#H##3AKOHBI COXPAHEHUMA B MEXAHUK
NMmynsc MatepuanbHOM TOYKH, CUCTEMBI MaTEPH
23] M3MEHEHHE UMITYJIbCa Teja
232 3akoH coxpaHenus umiysbca B MCO. PeaktuBHOE
23 233 Pabora cubl
234 MomHOCTb CHIbI
2.3.5 Kunernyeckas 3Heprusi MaTrepuagbHON TOUkH. Teop
2.3.6

[TorenmmansHas sHeprud. IloTeHumanbHas >HEPT




npyxuHnsl. [loTeHIManbpHast YHEPTUS Tena BOIM3H IT

HOTGHIII/IaJ'II)Hble 1 HCIIOTCHIIMAJIbHBIC CHIIBI. Cs

2.3.7 CHWJI C HM3MEHEHHUEM MEXAHUYECKOW HIHEPruu CHC
MEXaHUYECKON SHEPTrUuu
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS
TexHuyeckue yCTpOMCTBA: JIBU)KEHUE pAKET, B
239 MHACTOJIET
[IpakTudeckue paboThl. M3ydeHue cBS3M CKOPOCT
2310 UccnenoBanue cBs3M pabOTHI CHJIBI C U3MEHEHUEM
3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJIMHAMUK
#i#Par#t##OCHOBBI MOJIEKY JIIPHO-KUHETUYECKOM
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETHYE
31 nemwkenne. uddysus. Xapakrep IBUKEHUS U B3aU
Mogenu CTpOECHHMSI ra3oB, JKUAKOCTEH U TBEPBI
312 BEIIIECTBA HA OCHOBE ITHX MOJCIICH
3.1.3 Macca monekyn. KonnuectBo BemectBa. [loctosun
TenmoBoe paBHOBecuwe. TemmepaTypa U €€ U3
314 enscus
Mopens uneanbHoro raza. OCHOBHOE YpaBHEHU
3 313 TEOPHUH UJICAIBHOIO ra3a
AOcoiroTHast TeMIiepaTypa Kak Mepa CpeHel KUH
316 NBIKeHUs yacTull raza. [llkana remnepatyp Kenbs
3.1.7 VYpasuenue Knaneitipona — Menneneena. 3akon Jan
l'azoBbIe 3akoHBI. M30mponeccsl B UAEaIbHOM Ta3
518 BEIIECTBA: U30TepMa, U30X0pa, u3obdapa
3.1.9 TexHudeckue ycTpoicTBa: TepMOMETP, bapoMeTp
[IpakTuueckue paboTel. M3mepeHue wmacchl BO
3110 HccnenoBanue 3aBUCMMOCTH MEX]Ty TapaMeTpaMu
OCHOBbI TEPMOJJMHAMUWKHA
Tepmonunamuueckass cuctemMa. BHyTpeHHsA
32 321 CUCTEMBI U CIIOCOOBI €€ N3MEHEHUs
322

KonnuectBo TemnoTs! u pabota. BHyTpeHHss 3HEp




rasa

Bust TeIJIOTIepe/Iavuu: TETJIOMPOBOAHOCTb,
3.2.3 TennoéMmkocTh Tena. YaenbHas TEINIOEMKOCTH B
TEIJIOTHI TIPH TETIONepeaayue
324 [IepBb1ii 3ak0H TepMoauHaMuKH. [IpuMenenne nep
o uzonporeccam. ['paduueckas untepnperanus padbo
TemnoBeie MamuHbl. [IpUHIUIIBI TEUCTBUS TETLIO
3.2.5 SHEPrUM B TEIJIOBBIX MamuHax. Koadduiment
KIII) TermoBoii mammubl. [ukn Kapro u ero KIT/]
326 Bropoit 3akon TtepMoamHamuku. HeoOGpaTumo
o TernoBble ABUTATENN. DKOJIOTHYECKUE TPOOIEMBI T
397 TexHuueckue yCTpPOWCTBA:  JBUTATENb  BHYTP
o XOJIOAWJIBHUK, KOHJAUIIMOHEP
3.2.8 [TpakTrueckue paboTel. I3MepeHne yaenpbHON TerT

##HPari## AT PEIATHBIE COCTOSHM A BEIECBA. ®A30BbI

Hapoo6pa30BaHHe N KOHACHCAIUA. I/IcnapeHHe u

331 napoo0pazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIE
332 AOCOIIOTHAs M OTHOCUTENbHAS BIAXKHOCTh BO3AyXa
Teépnoe Ttemo. Kpucraminyeckue u amopdHbie
333 kpuctamioB. XKunkue kpucranisl. COBpeMEHHbIE M
> 334 [InaBneHue u kpuctauM3anys. Y AejbHas TEIIOTa
3.3.5 YpaBHEHHE TEIUIOBOTO OanmaHca
TexHu4ecKue yCTpOMCTBA: TUTPOMETP U IICUXPOM
3.3.6 IIOJIy4E€HUSI COBPEMEHHBIX MAaTEpPUAIIOB, B TOM
HaHOTEXHOJIOTHH
3.3.7 [IpakTuyeckue paboTel. M3mepenue BIaxHOCTH BO3
4 OJIEKTPOAMHAMUKA
###HPart##IJIEKTPOCTATUKA
4.1.1 DnexTpu3anus Tel. DNeKTpuieckui 3apss. [[Ba Buga
4.1 4.1.2 [IpoBOHMKH, TUDIIEKTPUKH U MOJTYIPOBOJHUKH
4.13 3aKOH COXpaHEHHsI SJIEKTPUUECKOT0 3apsiia
4.14 B3anmoneiicteue 3apsanoB. 3akon Kynona




DnekTpudyeckoe mnosie. Hampsok€HHOCTh — DJIEKT

1 cynepno3uiuu. JIMHuy HanpsKEHHOCTH SIIEKTpUYE
4.1.6 PaGora cun anekTpocrarnyeckoro mosst. [loTenmnua
417 [IpoBomHMKM W  JUAJIEKTPUKA B IMOCTOSIH
o JlysnexTpuueckas IPOHULIAEMOCTh
418 DnekTpoéMkocTh. KoHaeHcatop. DJIEKTPOEMKOC
o OHeprus 3apsHKEHHOT0 KOH/IEHCAaTopa
TexHU4ecKue yCTPOMCTBA: AJIEKTPOCKOI, DJIEK
4.1.9 3aIMUTa, 3a3eMJICHHE JJICKTPONPUOOPOB, KOHJIE
MIPUHTEP
4.1.10 [IpakTuyeckue paboTel. 3mepenue 31eKTpoEMKOCT

4.2

HHHPar##IIOCTOSHHABIN DJIEKTPUUYECKUM TOK. TOKU B PA3JI

VcaoBus CYHICCTBOBAHUA IMOCTOAHHOI'O 3JICKTPUY

42 Cuna Toka. [locTossHHBIN TOK
422 Hanpsioxenue. 3akon Oma 1151 ydacTka 1enu
423 DNEKTPUUYECKOE CONIPOTUBIICHHE. Y IETBHOE CONPOT
4.2.4 IlocnenoBarenpHOE, NapalieIbHOE, CMEILIAHHOE CO
4.2.5 Pabota snekrpuueckoro Toka. 3akoH Jxoyms — Jle
4.2.6 MoOIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBwKyas cuna (nainee — 3J1C) u BHyTpeH
4.2.7 Toka. 3akoH OMa sl TOJHOHM (3aMKHYTOH) 511
3aMbIKaHNE
428 DNEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJIOB.
o METaJJIOB OT TemrepaTypbl. CBepXIpOBOIUMOCTD
4.2.9 DJIEKTPUYECKUI TOK B BakyyMe. CBOWCTBA AJIEKTPO
4210 [TonynpoBoauuku. Co6CTBEeHHAs U MPUMECHAs MPO
o CgoiicTBa p-n nepexoaa. IlomynpoBogHUKOBBIE TPU
ONEeKTpUUYECKU TOK B DIJIEKTPOIMUTAX. OIEK
4.2.11
DIIEKTPOJIN3
42 1o DnekTpuyeckuil TOK B razax. CamocCTOATEIbHBII

Paznuunble TUITBI CAaMOCTOATENIBHOTO pa3psaaa. Mon




TexHu4ecKkue yCTpoMCTBa: aMIEpPMETpP, BOJIBTME

QJICKTPOHAIpCBATCIIbHBIC HpI/I60pBI, QJICKTPOOCBCTH

4213 CONPOTUBIIEHUS, BAaKyyMHBIH  JHOA,  TEpMU
MOJTyIPOBOJIHUKOBBIH MO/, TaJlbBaHUKA
[TpakTrueckue paboTel. Mi3ydeHue cMenmaHHoro co

4.2.14 N3mepenne ODOJIC wucTOYHMKA TOKAa M €0

HaGmronenue snexrponuza

11 KJIACC
Kon
Koanposepsiemoro iemMeHTa IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA
pasnena
4 DJIEKTPOAMHAMUKA
##HPartH#M AT HUTHOE I10JIE. DJIEKTPOMATHUTHA S MH
4.3.1 IlocTrosHabIe MaruuThl. B3auMoaeiicTBUE IOCTOS
MaruauTtHOE mosie. BEKTOp MarHUTHOM WHIYKIL
4.3.2 Jlunum marauTHOW MHAyKumu. KapTtuHa nuHM
MOCTOSTHHBIX MarHUTOB
MarnutHOe moJie IPOBOAHMKA C TOKOM. Kap
433 MPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEB
tokoM. OmbIT DpcTena. Banmoneiicteue npoBo
434 Cuna Amnepa, €€ MOyJIb U HAlIPaBJIEHUE
4.3 Cuna Jlopenna, e€ Moayib U HanpasieHue. [[Bu
4.3:5 B OTHOPOHOM MarHUTHOM moJte. PaGora crmbl JI
4.3.6 SIBNEeHME DIIEKTPOMATHUTHON UHAYKIIAN
4.3.7 IToTok BeKTOpa MAarHUTHON MHYKIIMH
4.3.8 OJ1C unayKMK. 3aKOH 371€KTPOMarHUTHOM MH
Buxpesoe anekrpudeckoe none. 3/1C nnaykumuu
439 MOCTYTATEILHO B OAHOPOJHOM MarHUTHOM TIOJIC
4.3.10 [IpaBumno Jlenna
4.3.11 NunykTtuBHOCTE. SBNenne camonnaykuuu. DJ[C
4.3.12 OHEpPrusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM




4.3.13 DNEKTPOMAarHUTHOE I0JIe
TexHuyeckue  yCTpPOMCTBA:  IMOCTOSIHHBIE
43.14 AIIEKTPOIBUTATENb, YCKOPHUTEIN SJIEMEHTAPHBIX Ya
[Ipaktudeckue paboThl. M3yueHWe MarHUTHOT
4.3.15 HccnepoBanue A€MCTBUSA IMOCTOSSHHOTO — Mar

HccnenoBanue sBieHUs 3HeKTp0MaFHHTHOﬁ HHO

5 KOJIEBAHUA 1 BOJIHBI
#HHHPart M EX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KO
KonebarenbHast  cucrema. CBoOOaHBIE K
> konebanus. [lepuon, yactora, amruintyna u ¢as
5.1.2 [IpyXuHHBIA MasTHUK. MaTeMaTU4eCKUI MasTH
VYpaBHeHHe rapMoHudeckux konebanuii. Kune
>13 OTIICaHUe KONeOaTEeTbHOTO IBHKCHHUS
[IpeBparenue 3HEPrun Mpu TAPMOHUYECKUX KO
5.14 KOJIcOaHWI MCXOHON BEIIMYMHBI C aMIUIATYAa
YCKOpEHUS
Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKT
5.1.5 UeabHOM KoJeOaTelbHOM KOHTYpe. AHalloru
AIIEKTPOMArHUTHBIMH Kosebanusmu. @opmymna T
> 5.1.6 3aKOoH COXpaHEHUsl YHEPTUU B UJI€aTTLHOM KO0J1e0
BrinyxaeHnsie MexaHnuueckue koieOanus. Pes
>17 BrIHyKIeHHbBIE 3JIEKTPOMarHUTHBIE KOJIEOaHUS.
5.1.8 [lepemenHbIil TOK. CUHYCOUIAIbHBIN IEPEMEHHD
MoIIHOCTh TIEPEMEHHOTO TOKa. AMIUTUTYIHOE
>19 CHJIBI TOKA W HATIPSIKEHUS
Tpanchopmarop. IIpousBoacTBo, mepenada u
5.1.10 SHEPIrUH. DKOJIOTMUECKUE PUCKH MPU MPOU3BOJIC
Kynbrypa ucnoiab3oBanus 37€KTPOIHEPTUH B 11O
TexHuueckue ycTpolcTBa: ceiicmorpad, sie
> 3JeKTponepeaad
5.1.12

[TpakTueckue paboTsl. HMccnemoBanue 3aB




KoJeOaHuil Tpy3a Ha HUTH OT JJIMHBI HUTU U

MNEPEMCHHOI'O TOKa B LCIIN U3 ITOCICAOBATCIIBHO

KaTYIIKU U PE3UCTOpa

###HPartitHMEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE

Mexanuyeckue BOJIHBI, YCJOBHUSI PpacIpoCTpa

521 pacrpocTpaHeHUs U JUIMHA BoJHBI. [lonepednsie
5.2.2 ##HtPar#HH# ntepdepenius u nudpaxus MexaHn
523 3Byk. CkopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoT
ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHS M3IIy4eH
524 B3anmHuas opueHtanus BektopoB E, B m v B
BaKyyMe
59 CBolicTBa  JIGKTPOMAarHUTHBIX  BOJIH:
' 52.5 nosnsipusanus, audpaxmus, uaTepdeperumst. C
BOJIH
[Ikana 31eKTpOMarHUTHBIX BOJH. [IpumMeneHue
5.2.6
TEXHUKE U OBITY
[IpuHuMnel paauocss3u U TeneBuaeHus. Panno
527 3arpsi3HEHUE OKPY’Karollel cpeibl
TexHuueckue ycCTpoilcTBa: My3bIKaJbHbIE WH
5.2.8 JMarHoCTHKa B TEXHHKE M MEIHLIMHE, pajaap,
anTeHHa, Tenedon, CBU-meup
#HH#HPar#H#OII TUKA
5.3.1 IIpssmMonuHeHOE PacpOCTPAHEHHUE CBETA B OJIH
OtpakeHue cBera. 3aKOHBI OTPAKEHUS CBETA.
532
IJIOCKOM 3€pKaiie
[Ipenomnenne cBeTa. 3aKOHBI TPEIOMJIEHUS! CBET:
53 533 peIOMIICHUS
IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIil
534
OTpaXKEHUSI
535 Hucniepcus cBera. Cio>XHBIA COCTaB OEJIOT0 CBET
536 Colwuparornue U paccenBaroiye JUH3bI. ToHKas

M ONTHYeCKas cuiaa TOHKOM JsmH3BL Ilo




coOuparoIUX U PacCEUBAIOIIUX JIMH3AX.

VBenmumueHue, 1aBaeMoe JUH30H

5.3.7

Hpeﬂenm IIPUMCHUMOCTHU FeOMeTqueCKOfI OIITH

53.8

Wntepdepeniust cera. KorepeHTHbIE HCTOYH
MakCUMyMOB ¥ MHHHUMYMOB B HHTep(depeH

CI/IH(baSHLIX KOI'¢pCHTHBIX UCTOYHHUKOB

539

Hudpakuus cBera. J(udpaknuonnas pemér
IJaBHBIX MAaKCUMyMOB IIpM TAQJE€HUH MOHO

TUGPAKIIMOHHYIO PEIIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue yCTpOMCTBa: OYKH, JynHa, ¢
amnmnapar, MHKpPOCKOII, TeJIECKOIN, BOJOKOHHA

pemeTKa, TOITPOU/T

5.3.12

[TpakTueckue paboThl. I3Mepenue nmokaszaress

CBOWCTB M300paxkeHuit B muH3ax. Habmonenue 1

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILH

6.1

I'paHnuBl IPUMEHUMOCTH KJIACCUYECKOM MeX
OTHOCHUTEIIHOCTH: WHBAapUAHTHOCTb MOZYJIA

MPUHIUI OTHOCUTEIbHOCTH DUHINTEITHA

6.2

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMezie

JUIMHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOHOM YaCTHUIIBI

6.4

CBs13b Macchl C BHCPFHeﬁ U UMITYJIBCOM CBO60,Z[

CBOOOJHOI YaCTHULIBI

KBAHTOBAS ®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®oronsl. ®opmyna [lnanka cBa3u sHEpruu Gor

U UMITYJIbC (POTOHA

OtkpeiTHe U uccinenoBanue Gorordpdexra. Onp

doTtorpdexra

VpaBuenne OiHmTeiHa s Gotoddde

dororddekra




7.1.4 Hasnenue cBera. OnwiTel [1.H. JIeGenena
7.1.5 XUMHUYECKOE JICVCTBHUE CBETA
Texunueckue yctpoiictBa: (oTo3seMeHT, $HOoTo
7.1.6
CBETOJINO]
CTPOEHHUE ATOMA
Mognens atoma Tomcona. OnbiThl Pesepdopaa n
721 atoma. [InaHeTapHas MOJIENb aTOMa
[Toctynatel bopa. M3znydenue u norsiomenue o
7.2.2 OIHOTO YPOBHSI SHEpPruyM Ha Jpyrou. Buasl
SHEpPruM aToma BOJ0po/a
7.2 BosiHOBBIE cBoOlicTBa "acTull. Bomubl ne bpoiin
723 nyanusM. Jludpakiys 2IeKTpoOHOB Ha KpHUCTallia
CrioHTaHHOE W BBIHYXKICHHOE H3IIyuy€HHUe. YCT
7.2.4
Jasepa
TexHu4eckue yCTpOWCTBA: CHEKTPAJIbHBIM aH
723 KBaHTOBBIM KOMIIBIOTEP
7.2.6 [Ipaktuueckue padbotel. Habmonenue nuneityar
ATOMHOE AP0
7.3.1 MeTo/1bI HAOIOICHUS U PETUCTPAIIUH dIIEMEHTA
OtkpeiTHe pannoakTuBHOCTUA. OnbITE Pesepdo
7.3.2 pannoakTuBHOro wu3nydeHusi. CBoiicTBa anbd
BiusiHue painoakTUBHOCTU HA KMBbIE OPraHU3M
OtkpbiTHE NIpOTOHA M HeWTpoHa. HykioHHas
733 HBanenKo. 3apsz sapa. MaccoBoe Ynciio spa.
7.3 Anbda-pacniaf. DNEKTPOHHBIH U TMO3UTPOH
734 u3NlydeHue. 3aKOH paJiIMOaKTUBHOTO pacnaaa
7.3.5 OHeprus CBA3M HyKJIOHOB B siApe. SepHbIe CUIlb
7.3.6 Snepubie peakuuu. JleneHue u CUHTES AP
Snepublit  peaktop. TepMosaepHBIM CHHTES.
737 AJIEPHOM SHEPTE€TUKU. DKOJIOTHUECKUE aCTIEKThI
133 OneMeHTapHble  4YacTtulbl. OTKpBITHE 1103

B3aMOJIENCTBUS




TexHuueckue ycTpoucTBa: AO3UMETpP, Kamepa

7.3.9
aTomMHas bom0Oa
[TpakTueckue pabotel. HcciemoBanue Tpe
7.3.10
¢dororpadusim)
OJIEMEHTBI ACTPOOU3UKUA
Bun 3Bé&nnoro neba. CosBe3nus, sipkue 3BE
8.1 JBUYKEHUE
Conneunas cuctema. IlnaHersl 3eMHOM Tpyn
8.2 CITyTHUKHU, KapJIUKOBbIE TuTaHeThl. Masblie Tena C
8.3 Comnre, dpotochepa u armochepa. CoHeuHas a
8.4 Uctounuk sHeprun ConHIa 1 3BE31T
3BE3/1bl, KX OCHOBHBIE XapaKTEPUCTUKU: M
TeMmepaTypa, WX B3aUMOCBs3b. Jluarpamma
8.5 CBETHMOCTBY». 3BE3/bI TJIABHOW TOCIEIOBATEIIbH
CBETUMOCTb» JIJIs1 3BE37] IVIABHOW NIOCIIEI0BATENbH
###Par###BuyTpennee crtpoenue 3BE3n. CoB
8.0 NPOUCXOXKJIEHNU U 3BoIroLMK ColHIIa U 3BE3]1. OT
Mneunsiii Ilyte — nama [Manmaktuka. Cnmpan
8.7 pacupeneneHue 3BE31, rasa u nbuid. llomoxe
lanakruke. [Tnockast u chepudeckast mojacucTeM
Tunbel ramaktuk. PanuoranakTuku W KBa3apb
8.8 raJaKTUK
Bcenennas. Pacmupenne Bceenennoit. 3akon X
8.9 Bospact u pagnyc Becenennoi, Teopust bonbiio
Bcenennoi». PenukroBoe n3nyueHue
810 Macmrabnas  cTtpykrypa Bcenennoit. Me

po0IeMbI ACTPOHOMHUH




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






