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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no (u3uke 6a30BOro ypoBHs Ha YPOBHE CpelHEro oomero oopasoBaHust pazpaboTaHa
Ha OCHOBE TOJIOKEHUH U TpeOOBaHUH K pe3yJbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBl,
npezacrasieHHbix B PI'OC COO, a takxe ¢ yuéroMm (eaepanbHoii paboueil mporpaMMbl BOCIIUTAHUS H
KOHIICTIIUM TpernoAaBaHusi y4deOHoro mpeamera «®Pusznka» B 00pa30oBaTEIbHBIX OpPraHU3ALUAX
Poccuiickoit @eneparuu, pean3yolXx OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBL.

Copepxanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (OpMHpPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI Mupa obyyaronuxcsa 10—11 kiaccos mpu o6yuenun ux ¢uznuke Ha 0a30BOM YpOBHE Ha OCHOBE
CUCTEMHO-/IEITeIbHOCTHOTO TIoixoa. [Iporpamma o ¢pusuke coorBercTByeT TpeboBanusm ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METAIpPEAMETHBIM pe3yjbTaTaM OOyueHHUs, a TaKkKe
YUUTBHIBAET HEOOXOIMMOCTh peau3alliid MEXKIPEAMETHBIX CBs3ed (DU3MKU C €CTECTBEHHO-HAyUYHBIMHU
yueOHBIMU TIpenMeTaMu. B Hell onpenensitoTcsi OCHOBHBIC LENH W3YYeHHs] (PU3UKU HA YPOBHE CPEIHEro
obmiero o0Opa3oBaHUs, IJIAHUPYEMBIE pE3YJIbTaThl OCBOCHHMS Kypca (U3MKH: JHMYHOCTHBIEC,
MeTarpeAMETHbIC, TpeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (pu3mMKe BKIIOYAECT:

® [UIAHUPYEMBIE pEe3yJNbTaThl OCBOEHHsS Kypca (u3uKu Ha 0a30BOM YpOBHE, B TOM YHCIE

peIMETHBIC PE3yIbTAThI MO F0JIaM O0yUYEHUS;

e cozaepxanue yueOHoro npeamera «dusnkay 1o rogaM oOydeHusl.

Odu3rMka Kak Hayka O HauOoiiee OOIIMX 3aKOHAX MPUPOIbI, BBHICTYNAas B KadyecTBE y4eOHOIO
npeaMeTa B IIKOJIE, BHOCHT CYLIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHMM 00 OKpYXaroIleM MHUpeE.
[konabHBIA Kypc (U3MKM — CHCTEMOOOpA3YIOLIUM Uil €CTECTBEHHO-HAyYHBIX Y4EOHBIX IPEIMETOB,
MOCKOJNBKY (PM3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, H3y4yaeMbIX XUMUEH, OUOIOTHEH,
buznueckoii reorpadueit u actponomueil. Micrnonp3oBanre U akTUBHOE MMPUMEHEHHE (PU3MUECKUX 3HAHUHN
OTIpeNeNsieT XapakTep W pa3BUTHE PA3HOOOPA3HBIX TEXHOJNOTUH B cdepe SHEPreTHKH, TPaHCIopTa,
OCBOEHHUSI KOCMOCA, IOJIyYE€HHs HOBBIX MaTEpUajoB C 3a/JlaHHBIMHM CBOICTBaMM U Jpyrux. M3yuenue
(GU3UKN BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHNE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00yJaroLIuxcs,
B (OpMHUpOBaHHWE YMEHHI MPUMEHATHh HAYYHBI METOJl TMO3HAHWS TMPHU BHIOJHEHUH UMHU YUEeOHBIX
HACCIIENOBaHUMN.

B ocHoOBY Kypca ¢pu3MKH 17151 YPOBHSI CpEHET0 00IIero 00pa30BaHus MOJNOKEH P UAEH, KOTOpbIE
MO>KHO paccMaTpUBAaTh KaK MPUHIUIIBI €r0 TOCTPOSHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEM Kypce SIBISETCA JIOTUYECKH 3aBEPUIEHHBIM, OH
COJIEP)KUT MaTepual U3 BCeX pasfenoB (U3MKHM, BKIIOYAET KakK BOMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HeW Martepuasn Kypca (U3MKM OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Bemymum B kypce sBisercs (HOpMUpOBaHME IPEJCTABICHUH O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHH, BELLIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus MpeanosiaraeT HCIOJIb30BAHUE T'yMaHUTapHOTO
noTeHIMana GU3NYecKoil HayKH, OCMBICIIEHHE CBS3U Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIIECTBA, a TaKXkKe
C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMH U YKOJIOTHUECKUMHU MTPOOIEMaMH.

Hoes npuknaonoii nanpaenennocmu. Kypc Gu3uku npeanoaraetT 3HakOMCTBO € IIUPOKUM KPYyTrom
TEXHUUYECKUX M TEXHOJOTHUYECKUX MPUIIOKEHUN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuzayuu peanusyeTcsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB COAEP KaHUS, MOCBSIIEHHBIX
9KOJIOTUYECKUM MPpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHM, a
TaKxe 00CyXKAeHUs Mpo0IeM pallMOHAIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKON Oe30MacHOCTH.

Ctep)KHEBBIMU AJIEMEHTaMHU Kypca (PU3UMKU Ha YpPOBHE CpeIHEro ooiiero oopa3oBaHUs SBISIOTCA
busndeckue Teopuu (HopMHUPOBAHHE TMPEACTABICHHN O CTPYKTypEe MOCTPOCHHS (PU3NYECKON TEOpHH,



poau (yHIAMEHTAIBHBIX 3aKOHOB U MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOJE, TPaHUIaxX
IPUMEHUMOCTH TEOPUH, 111 ONIUCAHUS ECTECTBEHHO-HAYUYHBIX SIBIEHUH U MPOLIECCOB).

CuCTEeMHO-IEATETbHOCTHBIN MOAXO0J B Kypce (U3MKHM peanu3yeTcs Ipexkae BCero 3a CYer
OpraHu3alUK 3KCIIEPUMEHTAILHON JesITeIbHOCTH 00ydaronmxcs. s 6a30Boro ypoBHs Kypca GU3NKU —
3TO UCMOJIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB M JIAOOPAaTOPHBIX padoT,
KOTOpbIE B Mporpamme mo ¢Gpu3uke oObeAWHEHBl B OOIIMN CIUCOK YYCHMUYECKHX MPAKTHUECKUX padoT.
Beienenne B ykazaHHOM IepedHE JIaOOpaTOPHBIX padOT, MPOBOJUMBIX JUIl KOHTPOJIS M OLEHKH,
OCYILECTBIISICTCS. YUaCTHUKaMU 00pa30BaTEIbHOIO MpoLecca UCXO0 U3 OCOOCHHOCTEN IIaHUPOBAHUS U
ocHamleHus: kabunera ¢usuku. IIpu 3TOM oOOecneunBaeTcsi OBIaJeHHE OOYYAIOIIMMUCST YMEHHUSIMU
IPOBOJIUTH KOCBEHHBIE M3MEpPEHHs, MCCICIOBAHUS 3aBUCUMOCTEH (DPU3MUYECKMX BETUYMH U TTOCTAHOBKY
OIIBITOB I10 IIPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonblioe BHMMaHuE ynemnsieTcsi pEelIeHUI0 Pacy€THBIX M KadeCTBEHHBIX 3agad. Ilpu stom uis
pacy€THBIX 3aJad IMPHOPUTETOM SBIAIOTCA 33Jayd C SBHO 3aJaHHOM (u3nyeckol MoJelnblo,
NO3BOJIAIOIINE IPUMEHATh U3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, Tak U
UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ieioB. [[1s1 kadecTBEHHBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a/laHus Ha
O00BsICHEHUE MpOTeKaHUs (U3NYECKUX SBJICHUH M IPOLECCOB B OKpYXKaOLIeH XHU3HM, TpeOyromue
BbIOOpa (PU3MUECKOM MOJIENIN AJISl CUTYallMH IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusimu OI'OC COO k MarepHalbHO-TEXHUYECKOMY OOECIICUCHHIO
y4eOHOTO Tporiecca 0a30BbIi yPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHus JOKEH
U3y4yaThbCs B YCIOBMSX IPEIMETHOTrO KaOuHeTa (PM3MKHU WM B YCIOBHMSIX MHTETPUPOBAHHOIO KabHWHeTa
IPEIMETOB €CTeCTBEHHO-HayyHOro uukia. B kaOunere (u3MKM [OHKHO OBbITH HEOOXOAMMOE
nabopaTopHOoe 00OpyAOBaHHWE ISl BBIOJHEHHS YKa3aHHBIX B MpOrpaMMe 1O (pHU3MKe yYeHHMYECKHX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pY/JOBaHHE.

JleMoHCcTpannoHHOe 000pyoBaHuEe (HOPMHUPYETCS B COOTBETCTBUU C MPUHLUIIOM MHHHUMAJbHOM
JIOCTATOYHOCTH U 00€CHeunBaeT IOCTAHOBKY IEPEYUCIICHHBIX B IporpamMme Mo (U3MKe KIHOUYEBBIX
JEMOHCTpalMi  JUIsl MCCIENOBAaHUS H3Y4YaeMbIX SIBJIEHUH U IPOLECCOB, HMIMPUYECKUX U
(GyHIaMEeHTaIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyIOBaHHE MJsl YUYEHHYECKUX MPaKTHUYECKUX paboT (opMmupyercs B BuUe
TEMAaTUYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacdyére OJAHOTO KOMIUIEKTa Ha JIBYX OOYyYaroIIHXCH.
TemaTtuueckne KOMIUIEKTHI Ja0OPATOPHOro 000pyAOBaHUS JOJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BaHUU aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B
BUie HU(PPOBBIX JTa0OPATOPUHA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GUUKU B 00IIEM 00pa30BaHUU SBISIOTCS:

e (opMupoBaHHE HHTEpeca M CTPEMJICHHs OOYYaIOUIMXCSl K HAYYHOMY H3YYEHHUIO HPUPOIBI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe MO3HAHUS U (POPMUPOBAHHE HCCIIEA0BATENBCKOTO
OTHOUICHHUSI K OKPYKAIOLIUM SIBJICHUSIM;

e (opMupoBaHHE HAyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHsl OCHOB CTPOEHUS MaTepHH
U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHE€ YMEHHH OOBSICHATH SBJICHUS C HCIOJIb30BaHUEM (U3UYECKHX 3HAHUN H
HAyYHBIX JI0Ka3aTeIbCTB;

e (opMupoBaHHE IMPEICTABICHUH O poiu (U3MKM JUIS pa3BUTHs JPYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHH.

JocTikeHnne 3THX Ienell o0ecrieunBaeTcsl pelieHueM CeIyoIuX 3aaad B Mpolecce M3y4yeHHs
Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIET0 00pa3oBaHuUs:

e 1puoOpeTeHrne CUCTEMbI 3HaHUM 00 o0IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,

BKJIIOYass MEXaHUKY, MOJIEKYJSIpDHYIO (U3HKY, S3JEKTPOJMHAMMKY, KBAaHTOBYIO (H3UKY U
AIIEMEHTHI acTPODU3UKY;



e (QopmupoBaHHuE YMEHUH NPUMEHSATH TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS (HU3HUECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB pEILIECHUS Pa3IMYHBIX 3aJady C SIBHO 33JaHHON (U3MUYECKON MOJEeNblo,
3a1a4, MOJPa3yMEBAIOIIMX CAMOCTOSITENIbHOE co37aHue (U3UYECKOM MOJeNH, aJeKBaTHOU
YCIIOBUSM 3aJ]auu;
e TMoHUMaHHEe (UBNYECKUX OCHOB M TMPUHLHUIOB JCUCTBUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX IIPOLIECCOB, MX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;
® OBJAJICHHEC METOJaMH CaMOCTOSTEIBHOIO IUIAHUPOBAHUS W MPOBEACHUS (U3HUECKUX
OKCIIEPUMEHTOB, aHAIM3a W WHTEpIpeTanud HHPOpPMAIMH, OMPEISICHUS JTOCTOBEPHOCTH
MOJIy4YEHHOTO PEe3yJIbTaTa;
® CO3/aHME YCIOBHM [IJIi pPa3BUTUA YMEHUM MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JESTEIbHOCTH.
Ha wn3ydenue ¢usuku (0a30BbI YPOBEHB) HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUS OTBOIAMTCS
136 gacos: B 10 kitacce — 68 gacoB (2 gaca B Hefento0), B 11 kitacce — 68 gacoB (2 4aca B HEJETIO).
[Ipennaraemplii B mporpaMMe Mo (QU3UMKE MEepedyeHb JIaOOpaTOPHBIX U MPAKTUYECKUX padoT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYUTENb JIelaeT BHIOOP MPOBEACHUS JTaOOPATOPHBIX PadOT U OMBITOB C
y4€TOM MHJIMBUYaJIbHBIX OCOOCHHOCTEH 00Yy4aroIuXxcsl.
COJEPXAHUE OBYUYEHUS

10 KUIACC

Pa3nes 1. ®u3nka u MeToAbl HAYYHOT'0 TO3HAHMS

®u3zuka — Hayka O npupoxe. Hayunele MeToasl NO3HaHUSA OKpyXkaromero wmupa. Poub
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.

MogenupoBanue GpU3NUECKUX ABICHUN U mpoueccoB. Hayunsle runores3sl. GU3HMUECKUE 3aKOHBI U
TeopuH. | paHUIBI TPUMEHUMOCTH (HU3NIECKHUX 3aKOHOB. [IpHHIINT COOTBETCTBHUS.

Ponb 1 MecTo Qu3uku B pOpMUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHUPA, B MPAKTUYECKOU
JeATEIbHOCTH JIFOIEH.

Llemoncmpayuu

AHazorosble U IU(PPOBbIE U3MEPUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBumxkeHue. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBikeHus. Cuctema oTcuéra.
Tpaexropus.

[TepemenieHne, CKOPOCTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepuaibHOU
TOYKH, UX MPOEKIIUHA HA OCU CUCTEMBI KOOpANHAT. CII0KEHNE NePEMEICHUI U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJMHEHHOE JABWXKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMENICHIS MaTepHAIbHONW TOUYKH OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonuneiinoe nBuxeHue. J[BH>KeHHE MaTepUalbHOM TOUKHM MO OKPY>KHOCTU C MOCTOSIHHOM MO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JHMHEHHas cKopocTh. Ilepmom u dYactora oOparieHusl.
[leHTpOoCTpEeMUTENTHEHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CHUIOMETp, IABUKEHUE CHApPSJIOB,
LEMHbIE U peMEHHbIE TIEpeIayun.

Llemoncmpayuu

Mopenb cucTeMbl 0TCU€Ta, MILTIOCTPALIAS KHHEMATHYECKUX XapaKTEePUCTHUK JBUKCHUSI.

[IpeoOpa3zoBanme NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmxeHus Tena, OpOIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTATBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

HampaBnenue CKOpoCTH NpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBHXKEHHUS C 1IEJIbIO ONPEIETICHUS] MTHOBEHHOM CKOPOCTH.

HccenenoBanue COOTHOIIEHUS MEXAY YTSIMU, IPOKUIEHHBIMU TEJIOM 3a IOCIE0BATEIbHbIE PABHbIE
IIPOMEKYTKH BPEMEHHU IPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenue ABMKEHUS MIAPUKA B BI3KOU KUJKOCTH.

W3ydeHne ABMKCHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocuTenbHOcTH [anmunes. Ilepswiii 3akoH HproToHa. MHepuuanbHbIE CHUCTEMBbI
OoTCcUéra.

Macca tena. Cuna. [lpunuun cynepno3uinuu cui. Bropoii 3akon HbroToHa aiis martepuanbHOU
Touku. Tpernii 3akoH HproTOHA 1151 MaTepUATIbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsbkectu. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Bunsl Tpenus (1okosi, cCKoyibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIBXKEHUS M cuiia TpeHus mokos. Koadgdumnuent tpenus. Cuiia CONpOTHBICHUS TIPU IBI)KEHUU TEJa B
JKUJKOCTHU WJIM rase.

[ToctynarensHO€E U BpaliaTeabHOE ABMKEHHUE aOCONMIOTHO TBEPIOTO Tena.

MoOMEHT CuJIbl OTHOCHTENIBHO OCcH BpatieHus. [1nedo cumbl. Y ciaoBust paBHOBeCHs: TBEPIOTO Tea.

TexHu4ecKre yCTpoCTBa U MPAKTUYECKOE TPUMEHEHUE: TTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHHE MacC B3aMMOICHCTBYIOMIUX TE.

Bropoii 3akoH HerotoHa.

N3mepenue cuil.

CroxxeHue CHI.

3aBUCUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABEME U MaJICHHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesia. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

W3ydeHue ABM>XEeHUS OpycKa MO HAaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUINX B MPYKUHE U PE3MHOBOM 00pasiie, OT
ux nedpopManuu.

WccnenoBanue ycnoBuii paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmnynsc MaTepuanbHONW TOYKM (Tena), CUCTEMBl MaTepUalbHBIX TOUYeK. VIMIyIbC CHIIBI H
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHCHHS UMITYJbca. PeakTHBHOE IBUKECHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckasi sHeprusi MaTepuaibHON TOUKH. Teopema 00 H3MEHEHUN KHHETHUECKON YHEPTUH.

[TorennuanbHas odHeprus. [loTeHnuanpHas SHEpPrus ynpyro naeGopMHUpOBAHHONW TMPYKHUHBIL.
[ToTenmanpHas YHEPTUS TeJa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTenmanpHbBIe U HETIOTEHITMATbHBIE CHITBL. CBS3h PA0OTHI HETTOTEHIIMATBHBIX CHJI C HI3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOI YHEPrUu.



VYipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue ycTpoucTBa U MPAKTUUECKOE IPUMEHEHUE: BOAOMET, KONEDP, IPYKUHHBIN MHUCTOJIET,
JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[Tepexon moTeHMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne abCcoItOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M padOThl CUJIbl C U3MEHEHMEM MEXaHMUYECKON SHEpPruu Tejla Ha IMpUMeEpe
PaCTsKEHUs PE3UHOBOIO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipaasi (pM3uKa 4 TEPMOAHUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM U HMX OIBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBuxenue. uddysus. XapakTep ABMKEHUS M B3aUMOJCHCTBUS YaCTHI[ BELIECTBA.
Mopnenu cTpoeHus Ta30B, KUAKOCTEH M TBEPABIX Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mmozeneil. Macca u pazmepsl Mosekyil. KonnuectBo BenectBa. [loctosinnas ABoraapo.

TermoBoe paBHoBecue. Temnepatypa u e€ nuzamepenue. lllkana remneparyp Lenbcus.

Mopenb uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UJI€aTIbHOTO
raza. AOcCoONOTHas TemIepaTypa Kak Mepa CpeaHell KUHETHYECKON SHEpPruu TEIIOBOrO JBUYKCHUS
yactul rasa. Illkana temneparyp KenbBuna. ['azoBble 3akoHBI. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH Jlanprona. M3omporecchl B eaabHOM Ta3e ¢ TOCTOSHHBIM KOJIMYEeCTBOM BeriecTBa. [ padudeckoe
MpeJICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOSHHUE BEIIeCTBA, (GOTOrpapuu MOJIEKYJ OPraHUYECKUX
COEIMHEHUM.

OnbiThl 0 AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBH)KCHHS.

Monens onbita IlTepHa.

OneIThI, OKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHS.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopnule pabomoi

OmnpeneneHre Macchl BO3[yXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEeHUH 00bEéMa KOMHATHI,
JIaBJICHUS U TEMIIepaTyphl BO3yXa B HEW.

HccnenoBaHue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Ta3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHaMuyeckas cucTeMa. BHYTpeHHss SHeprusi TEpMOJMHAMUYECKON CUCTEMBI M CIIOCOOBI €
u3MeHeHusa. KonmnuectBo TemnoTsl M pabota. BHyTpeHHSs >Heprusi 0OJlHOATOMHOTO HEaJIbHOIO Trasa.
Bunel Teruionepenauu: TEMIONPOBOIHOCTD, KOHBEKIIHUS, U3TyUeHHE. Y IeibHas TEIUIOEMKOCTh BEIllECTBA.
KonunuecTBo TEMIOTH MpH TeIIonepeaye.

[Tonsstue 06 amgmabatHoM mporecce. [lepBblit 3akoH TepMonuHamukH. IlpuMeHeHue mnepBoro
3aKOHA TEPMOJAMHAMHUKH K H3ompoIieccaM. I padudeckas nHTepIpeTaius padoThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh MPOIIecCOB B IPUPO/IE.



TennoBble MamuHbl. [IpUHIMIBL ACWCTBUS TEIUIOBBIX MamuH. I[IpeoOpasoBanHusi sHEpruu B
TEIUIOBbIX MamuHax. Koaddumument mnone3noro aeictBusi TeruioBor mammubl. [{ukn Kapuo u ero
KO3 PHUITUEHT TOJIE3HOTO EHCTBHS. DKOJIOTHUECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHWE: JIBUraTelb BHYTPEHHEIO CrOpaHMS,
OBITOBOW XOJOJUIbHUK, KOHIULIMOHED.

Llemoncmpayuu

H3MmeHeHre BHYTpEHHEW HEPIUU Tella MPU COBEPIICHUU pabOThI: BbUIET MPOOKHU M3 OYTHUIKH 0/
NEICTBHEM  CXaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOM TpyOke myTéM  TpeHHs
(BuaCOIEMOHCTpAITHS ).

N3menenue BHyTpeHHEH 2HEpruu (TeMIeparyphbl) Tejia Mpy Terionepeaade.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TEeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoonvt

[TapooOpa3oBanne u KoHaeHcanusi. Mcmapenwe u kumneHue. AOCONIOTHAs W OTHOCUTEIbHAS
BJIQXKHOCTh BO3AyXa. HacelmeHHblii mnap. VYaenpHas TeIuioTa mnapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIEPATYPbl KUIIEHUS OT J1aBJICHUS.

TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KpuCTauioB. XKuakue

kpuctauibl. CoBpeMeHHbIe MaTepuaibl. [InaBneHne u KpucTau3anus. Y AejdbHas TEIUIoTa IJIaBICHUS.
Cybnumarusi.

YpaBHeHHE TEIUIOBOTO OalaHca.

TexHUYECKHE YCTPOUCTBA M MPAKTUIECCKOE MIPUMEHEHHE: TUTPOMETP U TICHXPOMETP, KaJIOPUMETD,
TEXHOJIOTHH MOJTY4YeHHUS COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

KurieHre nmpu MOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIeCTBa.

JleMOHCTpanys KpuCTaJuIoB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomsoi

H3mepeHne OTHOCUTENBHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauus Tel. OJEKTpudeckuil 3apsazn. JBa Buaa snexTpuueckux 3apsanoB. lIpoBonHukw,
JUDJIEKTPUKHU U TIOJTYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsja.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuHBIN SIEKTpUUYECKHM 3apsii. DJIEKTPUUECKOe
nosie. Hanpspk€HHOCTD 3iekTpryeckoro noiisd. [IpuHIMn cyneprno3unuu 3JIeKTpUYecKuX nojel. Jlnnum
HaNPsHKEHHOCTH JIEKTPUYECKOTO MOJIS.

Pabora cun snextpocratuueckoro mois. Ilorennman. Pasnocts morenimanos. IIpoBogHukH u
JTURJIEKTPUKHU B JIEKTPOCTATUYECKOM MoJie. J{uaneKTpruueckas MpOHUIIAEMOCTb.

OnektpoéMkocTh.  KonaeHcatop.  DNEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATopa.  DHEpPrus
3apsHKEHHOT0 KOHEHCATOPA.

TexHuueckue ycTpoWcTBa W IPAKTUYECKOE MPUMEHEHHE: DJJIEKTPOCKON, 3JIEKTPOMETD,
JJEKTPOCTaTUYECKasl 3allUTa, 3a3€MJIEHHE JJIEKTPONPHUOOPOB, KOHAEHCATOp, KOMUPOBAIbHBIN ammapar,
CTPYWHBIN IPUHTED.

Llemoncmpayuu



YCTpoUCTBO U IPUHLUIL JCHCTBUA 3JIEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DnexTpocTaTH4ecKasl 3alluTa.

JIM3IeKTPUKHY B 3JIEKTPOCTaTUYECKOM II0JIE.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOPA OT IUIOIIA/INA [UIACTUH, PACCTOSHUS MEXY
HUMH U JUBJIEKTPUYECKOU TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

ODJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHMS 3JIEKTpUuecKoro toka. Mcrounuku Toka. Cuna
TOKa. [I0CTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /17151 yyacTka LIETH.

DJIEKTPUUYECKOE COMPOTUBIIEHUE. YIETbHOE CONpOTHBIEHHE BellecTBa. IlocnenoBarensHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE TPOBOHUKOB.

Pa6ota snekTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTD 37IEKTPUIECKOTO TOKa.

DNEeKTPOABMKYIIasl CUJla U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHHMKA TOKA. 3akoH OMa Juisl HOJHOM
(3amMKHYTO#) 2ekTpuueckoi nenu. KopoTkoe 3aMbIKaHue.

DJIEKTPOHHAsA MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCHUMOCTb CONPOTHBIICHHUS METAIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBOICTBA 3JI€KTPOHHBIX ITyYKOB.

[TonmynpoBonuuku. CoOCTBEHHAs: M MPUMECHAS TPOBOJUMOCTD MOTYIPOBOJHUKOB. CBoiicTBa p—N-
nepexoja. [loaynpoBogHIKOBbIE TPHUOOPHI.

DNEeKTPUUECKUI TOK B PaCTBOPAX U pacIljlaBaxX JIEKTPOJIUTOB. DIEKTPOIUTHUECKAs AUCCOLUALIMSL.
DIEeKTPOITH3.

DneKTpuuecKui TOK B ra3ax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psaa. Monnus. [lnasma.

TexHHueckne ycTpoWcTBa M TNPAKTHUECKOE NPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelIbHblEe MPUOOPHI, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BAKYyMHBIH JHMOJ, TEPMHUCTOPHl M (POTOPE3UCTOPHI, MOIYNPOBOAHUKOBBIA JTHOJ,
rajabBaHUKa.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIlPsHKEHUS.

3aBUCHUMOCTh COINPOTUBIICHUS IMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOLAAN MTONEPEYHOrO
CEUEHHUs U MaTepuana.

CMelaHHOE COEIMHEHHUE IPOBOIHUKOB.

[Tpsimoe u3MepeHue 3MeKTpOABUKYIIEH cuibl. KopoTkoe 3aMblkaHKME rajlbBAHUYECKOTO 3JIEMEHTA U
OIIEHKa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBo# pa3psaa v MPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne 31eKTpOABUKYIIEH CHUiIbl HCTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHUS.

HabGnronenue anexrponusa.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 10 Kimacce oOCymecTBIsieTcs € Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XUMHH, Teorpapuu H
TEXHOJIOTHH.

Mesicnpeomemmuvie nouwsimus, CBS3aHHbIE C U3yYE€HHMEM METOJIOB HAYyYHOI'O IO3HAHUA: SIBICHUE,
Hay4yHBId (akT, THUIOTe3a, (U3MUYECKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, SKCIICPUMEHT,
MOJIEIIMPOBAaHKE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelleHHe CUCTEMbl ypaBHEHUH, JUHeWHas (QyHKuus, napabosa, rumepoosa, UX
rpaduKu ¥ CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHI U UX IIPOSKIIUH HA OCU KOOPJMHAT, CJI0KEHHUE BEKTOPOB.

buonoeusn: mexanmdeckoe JBWKEHHE B KMBOW mpupoje, auddysus, ocMoc, TEIIOOOMEH JKUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEAAYH, TETNIOBOE PABHOBECHUE), DIICKTPUUYECKHE SBJICHUS B )KUBOI MPHUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BELIECTBA, CTPOEHUE AaTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJISIpHAs
Macca, TEIUIOBble CBOWMCTBA TBEPABIX TeJ, KUAKOCTEH M ra3oB, 3JIEKTPUUECKUE CBOICTBA METAJUIOB,
AIIEKTPOIUTUYECKAS IUCCOLMAIIHS, TaJIbBAaHHUKA.

leoepaghus: BTaxXHOCTH BO3lyXa, BETPHI, OapoOMeTp, TEPMOMET.

Texnonocus: npeodpazoBaHKe IBMKEHUH € UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHHUKE,
HOJIINITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHMs MMITyJbCca B TEXHHKE (pakeTa, BOJOMET U Jpyrue),
JIBUTATENIb BHYTPEHHETO CrOpaHus, MapoBas TypOuWHa, OBITOBOW XOJOIJWIBHHUK, KOHIUIMOHEP,
TEXHOJIOTUH TMOJyYCHUs COBPEMEHHBIX MaTEPUAJIOB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH,
JIEKTPOCTaTUYECKas  3alUTa, 3a3eMJIEHHE 3JEKTPONpHOOpOB, KCEPOKC, CTPYHHBIH HpPUHTEp,
3JIEKTpOHArpeBaTeibHble IPUOOPHI, HIEKTPOOCBETUTENbHbIE TPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pasznea 4. djekTpoauHaMUKA

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUSA

[TocrossHHbIE MarHuThHl. B3amMoneldcTBME NOCTOSIHHBIX MarHuTOB. MarmuTHoe mnoJie. Bekrtop
MarHuTHOM WHAYKIUU. [IpuHIMI Cynepno3uuuMy MAarHUTHBIX MoJjied. JIMHUM MarHuTHOM WHIYKIUU.
KapTrHa nuHui MarHUTHOM MHIYKLIUH TOJIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHoOe 1oJie TPOBOJAHUKA C TOKOM. KapTuHa JTUHUN MHAYKIMH MarHUTHOTO TOJIS JUTMHHOTO
MPSIMOTO TPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO TMPOBOJHHKA, KATYIMIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOTHUKOB C TOKOM.

Cuita AMniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cuna JlopeHna, €€ Moaynb W HampaBjieHUe. J[BI)KEHHE 3apsKEHHOM YacTUIBI B OJHOPOJHOM
MarHuTHOM noJjie. Pab6ora cuisl Jlopenna.

SlBneHne  snmekTpoMarHUTHOM — mMHAyKuuu.  [loTok  BeKTOpa  MarHMTHOM  HMHIYKLHH.
DIEKTPOABMKYILAsA CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHuTHOW uHaykuuu dapanes.

Buxpeoe snekTpuueckoe mojie. DIEKTPOABIKYIINAs CHUJla UHIYKIIUKA B MIPOBOJAHUKE, IBIKYIIEMCS
MOCTYIATEILHO B OJTHOPOTHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. fIBI€HNE CAMOUHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHYKIUH.

DHeprusi MarHUTHOTO TIOJISI KATYIIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHu4ecKne yCTPOHUCTBA U MPAKTUUECKOE TPUMEHEHHUE: IOCTOSTHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU 3JIEMEHTAPHBIX YAaCTUL, MHAYKIIMOHHAS MEUb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MAarHUTHBIM T1OJIEM.



JIMHUM MHIYKIIMY MarHUTHOTO TIOJISL.

B3anmopencTerae 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[etictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBiIeHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBHCUMOCTB JIEKTPOJBHKYIIEH CUIIBI HHIYKIIMM OT CKOPOCTH U3MEHEHNS MarHUTHOT'O TIOTOKA.
SIBieHME CAMOMHIYKLIMY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccenenoBanue nelcTBUSA IOCTOSSHHOIO MAarHATA HAa PaMKY C TOKOM.
HccnenoBanue sBJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMmMHbsle KO1E€OAHUS

Konebartenbnas cucrema. CBoOOAHBIE MexaHW4yeckue KkojeOanusa. ['apMoHHMUYeckue KoleOaHWUs.
[lepuon, yacrota, ammutyaa u (aza konedanuid. [lpykuHHbI MasTHUK. MaTeMaTHUeCKUN MasTHUK.
VYpaBHeHue rapmMoHnueckux kosiebanuid. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOIDHBIC  DJIGKTPOMArHUTHBIC  KOJEOAHUS B HWJICATHLHOM
KOJIE0ATEIbHOM KOHTYpe. AHAIOTUS MEXIYy MEXaHWYECKUMH U JJIEKTPOMATHUTHBIMU KOJNEOAHUSIMH.
®opmyna Tomcona. 3aKOoH cOXpaHEHUsI SHEPTUU B HI€aIbHOM KojiebaTeIbHOM KOHTYpE.

[IpencraBieHne O 3aTyXamOMMX KOJICOAHUSX. BBIHYXKICHHBIE MEXaHUYCCKUE KOJICOAHMSI.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUsI.

[lepemennbiii Tok. CHHYCOMAANBHBIM TMEpEeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOr0 TOKa.
AMIUITUTYIHOE U IEUCTBYIOIIEe 3HAUEHUE CHIIBI TOKA U HAIPSXKEHUSI.

Tpanchopmarop. IlpowsBoacTBo, Tmepenada MW MOTPEOJICHUE  AICKTPUYCCKOW  DHECPTHH.
DKOJIOTHYECKUE PUCKU TIPH MPOU3BOJICTBE AIEKTpodIHEepruu. KynbTypa UCIOIB30BaHUS JIEKTPOIHEPTUU
B [TIOBCEJTHEBHOM KU3HH.

TexHuueckue yCTpOWCTBAa M MPAKTHUUECKOE NPUMEHEHHUE: 3JIEKTPUUYECKUM 3BOHOK, TE€HepaTop
MEePEMEHHOTO TOKA, JIMHUM dJIEKTPOTIepe iay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyeOaTeNnbHON cHUCTeMBbl (NMPYXUHHBIA WM MaTeMaTHYeCKHi
MasITHUK).

HabGmronenue 3aryxarommx KojgeOaHuid.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habmtoenue pesonanca.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcuusiorpaMmsel (3aBUCUMOCTU CHJIBI TOKA U HAMPSHKEHUSI OT BPEMEHH) JJIsl DJIEKTPOMArHUTHBIX
KOJIeOaHMi.

Pe3onanc mnpu mocCnenoBaTEIbHOM COEIWHEHUM PE3UCTOpa, KaTYUIKM HWHIYKTUBHOCTU U
KOH/JIEHCATOpa.

Moenb TUHUHN DIEKTPOIIePEIaUN.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJa MablX KojeOaHU rpy3a Ha HUTH OT JUTMHBI HUTH M MacChl
rpysa.

HccnenoBanue mepeMEeHHOTO TOKAa B IIENMH W3 TOCIEIOBATEIHPHO COCTWHEHHBIX KOHACHCATOPA,
KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUmMHbLE 60 IHbL



Mexanuueckue BOJIHBI, ycloBuUs pactipoctpanenud. [lepuoa. CKopocTs pacnpocTpaHeHUs U JITTMHA
BouIHEL. [loniepeunsie U mpoaobHbIe BOMHBEL. MHTepdepeHius u nudpakiius MEXaHUIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHS M3JIy4YeHHs] DJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHnranus BekropoB E, B, V B snexrpomaruuTtHOi BOjHE. CBONCTBAa 3JIEKTPOMATHUTHBIX BOJIH:
OTpakKeHHe, TpeoMIIeHHe, ToJspu3anus, qudpakuus, nareppeperius. CKOpOCTh IMEKTPOMArHUTHBIX
BOJIH.

[kana 31eKTpoMarHUTHBIX BOJH. [IpuMeHeHre 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHUIMIIBI paAHOCBS3U U TeleBUACHUA. Paauronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIEH Cpeibl.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE HWHCTPYMEHTHI,
yIbTPa3ByKOBasi JUArHOCTHKA B TEXHHKE U MEAMIIMHE, pajap, paJuoNnpuéMHUK, TEJIEBU30p, aHTCHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue natepdepeHnny 1 1uppakind MEXaHUYECKHX BOJIH.

3BYKOBOH pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYAON M YaCTOTOM KOJIeOaHHIA.

HccnenoBanue CBONCTB JJIEKTPOMATHUTHBIX BOJH: OTpaKEHHUE, IMPEIOMIICHHE, MOJsSpHU3allus,
T paKIus, HHTePPEPEHITUS.

Tema 3. Onmuka

['eomeTpuueckas ontuka. [IpsimonuHeiiHoe pacmpocTpaHeHHe cBeTa B OZHOpOAHON cpene. Jlyu
cBeta. ToueyHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKoHbI OTpaykeHus cBeta. [locTpoenne n300paxxeHuil B IMIIOCKOM 3€pKale.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN IOKa3aTeNlb MPEIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yroy noaHoro BHyTPEHHETO OTPaKEHHUS.

Hucnepcus ceera. CnoxxHbI coctaB 6enoro cera. L[Ber.

Cobuparoiue u paccenBaromye JMH3bl. ToHKas auH3a. POKYCHOE pacCTOSHHME U ONTHYECKas CHila
TOHKOM 1MH3BL. [locTpoeHue n3obpaxkeHuil B coOuparomux U pacceuBaroux jauH3ax. opmyna Tonkoin
JIMH3BI. Y BEJIMYEHUE, 1aBaAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T'€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. MnaTtepdepennns cBera. KorepeHTHbIE HWCTOYHUKU. Y CJIOBHUS HAOIIOICHUS
MakKCUMyMOB U MHUHMMYMOB B HWHTEpP(hEpPEHIIMOHHOW KapTUHE OT JBYX CHH(]A3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxus ceeta. Judpakinuonnas pemeérka. Y ciaoBue HaOIOICHUS TJIABHBIX MAaKCUMYMOB TIPH
NaJIeHU MOHOXPOMATHUECKOI0 CBETa Ha AUPPAKIIUOHHYIO PEHIETKY.

[Tonsipuzanus ceerta.

TexHUYeCKHWEe YCTpOHCTBA W TPAKTHUECKOe TMPUMEHEHHWE: OYKH, Jiyma, (oToamnmapar,
MPOEKIIMOHHBINA ammapar, MHUKpPOCKOIN, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS pPeIeTKa,
HOJISIPON /.

Jlemoncmpayuu

[TpsamonuHeiHOe pacipocTpaHeHHe, OTPAKEHHUE U MpesloMIIeHne cBeTa. OnTudyeckre npuoophl.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOMCTB M300paKEHUIA B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6mronenue untepdepeHium cera.



Habmonenue nugpakiuu cera.

Habmronenue aucrnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIILIO MPU3MBI.

[TomydyeHue cnekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGnronenue nonsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamopnvie pabomol
N3mepenne mokazaresst IpeIoMIICHHUS CTEKJIA.
HccnenoBanue CBOMCTB N300payKeHHM B JIMH3AX.
HabGnronenue aucnepcun cBera.

Pa3nen 6. OcHOBBI crIEUAIBHON TEOPUH OTHOCUTEJIBLHOCTH
['paHumbl TPUMEHUMOCTH  KJIACCHMYECKOM MeXaHuku. [locTymarel CcHenuanbHOH — TEOpUU
OTHOCHUTEJILHOCTH: MHBAPHAHTHOCTh MOJYJIS CKOPOCTH CBETa B BaKyyMe, MPHUHIIMI OTHOCHTEIBHOCTH
OHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpAIlEHUE JJIUHBI.
DHeprusi U UMITYJIbC PEISATUBUCTCKOM YaCTULIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKON YaCTULIbl. DHEPIUs OKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonsl. Dopmysna [Inanka cBs3u s3Heprun HOTOHA C €0 YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.
OtkpeiTe u uccrnenoBanue ¢orodpdexra. Onbitel A. I'. CromeroBa. 3akoHbl (oToddpdekra.
VYpaBuenue DitHmreiiHa s porodddexra. «Kpacnas rpanuna» Gororddexra.
JlaBnenue cera. Onbitel [1. H. JIeOenena.
XUMHUECKOE JIECTBUE CBETA.
TexHUYeCKne yCTpPONCTBAa M MPAKTUYECKOE MPUMEHEHHUE: (HOTOAIEMEHT, (HOTOAATUHMK, COIHEUHAS
OaTapest, CBETOIUOI.
Llemoncmpayuu
®oTod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.
Cseroauo.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OnbiTel Pe3depdopna mo paccesnuro o -uactuil. [lmanerapHas monuens
atoma. [loctynatel bopa. M3nyuenue u mornomnieHrue (GOTOHOB MpHU MEPEX0je aTomMa C OJHOTO YPOBHS
SHEpruu Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJOPOA.
BonnoBsele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJHOBOW Tyaln3M.
CroHTaHHOE U BBIHY)KJIEHHOE H3JTyuEHUE.
TexHuuyeckue ycTpoHCTBAa U MPAKTUUYECKOE NMPUMEHEHME: CIEKTPAIbHBIN aHalu3 (CHEKTPOCKOMN),
Ja3ep, KBAaHTOBBII KOMITBIOTEP.
Llemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmionenue nuHeHuaThIX CHEKTPOB H3JTy4eHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol
Hab6nronenue nuHENYaToro criekTpa.
Tema 3. Amomnoe sA0po



OKCHEpUMEHTHI, JI0Ka3bIBAIOIUE CIOKHOCTh CTpoeHus sapa. OTKpHITHE pPaJiMOaKTUBHOCTH.
OmneiTel Pesepdopna mo omnpeneneHuio coctaBa paAnoaKTUBHOTO u3nydeHus. CBoiicTBa anbda-, Oera-,
ramMmma-u3Jily4eHus. BiausiHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeITHE TIpOTOHA U HeWTpoHa. HyknoHnHas moxaens snpa I'eizenOepra—lBanenko. 3apsia sipa.
Maccosoe uucio sapa. M30tomnsl.

Anbda-pacniaa. OJEKTPOHHBIH M TO3UTPOHHBIN Oera-pacman. [‘amma-uzmydenue. 3akoH
PaAMOAaKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHbie cuibl. JlegekT macchl sipa.

Snepusle peakuuu. [lenenue u cCUHTE3 SAED.

SAnepubiii peaktop. TepmosimepHslii cunTe3. [IpoGiieMbl M MEPCHEKTUBBI SIEPHOM IHEPTETHUKH.
DKOJIOTUYECKHUE ACTIEKTHI SAEPHOU SHEPTreTHKU.

DneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1p1 HaOJIIOIEHUS ¥ PETHCTPAIH SJIEMEHTAPHBIX YaCTHUII.

@yHpaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOHMCTBA M IIPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa BunbcoHa, saepHbIi
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB vacTuil (1o roToBeIM oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMHUM M aCTPOPU3UKHU

Ortanel pa3BuTHs acTpoHoMuH. [IpukinagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Bé3anoro neba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Comnnne. Conneunasi akTuBHOCTb. Mcrounuk sHeprum CoisiHIIa W 3BE3/A. 3BE3/BI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMmma  «CHEKTpaJbHBIA  KJacC —  CBETUMOCTBY».  3BE3JBI  TJIABHOU
NIOCIIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETHMOCTBY Ul 3BE3] INIABHOM MOCIEI0BATEIBHOCTH.
Buyrpennee ctpoenue 3B€31. CoBpeMEHHBIE NPEACTABICHNS O MPOUCXOKACHUM U 3Boatonuu CosHua u
3BE3/. DTanbl )KU3HU 3BE3.

Mneunsiii [lyre — nama [amaktuka. Ilomokenwe u aBwxenue Connma B [Namaktuke. Twumbl
rajJlakTUK. PaguoranakTiuky U kBazapel. YEpHbIE NBIPHI B siipaxX raJlakTHK.

Bcenennas. Pacmmpenne Beenennoil. 3akon Xa06na. PazOeranue ramaktuk. Teopust Bonbmioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabGmronennss HEBOOPYXKEHHBIM TJIa30M C HCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUH ISt
orpezieNieHus MOJI0KEeHUsI HEeOEeCHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro
MOJIYIIAPUS U IPKUE 3BE3MBL.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o01maroniee NoBTOpEeHNE

Ponp ¢u3nkn W acTpOHOMHUH B SKOHOMHUYECKOW, TEXHOJOTUYECKOW, COIHAIBHOW W ATHYECKOM
cdepax IesTeTbHOCTH YelloBeKa, pojib U MECTO (PU3UKU U aCTPOHOMMHU B COBPEMEHHOM HAay4yHOH KapTHHE
MHpa, posib (PU3NUECKOM Teopun B (POPMHUPOBAHUU IMPEJICTABICHUH O (PU3NUECKON KapTHHE MHpA, MECTO
¢uznyeckoil KapTHHBI MHpa B OOIIEM psAYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTaBIECHUN O
IPUPOLE.

Me:xnpeamerHbie CBA3H



N3yuenne kypca ¢usuku ©O6a3oBoro ypoBHs B 11 Kiacce ocymiecTBisiercs ¢ y4€ToM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHUH, XUMHH, Teorpapuu H
TEXHOJIOTHH.

Medicnpeomemmvle nonsmus, CBSI3aHHBIE C W3YYECHHEM METOJIOB HAyYHOTO IO3HAHHMS: SBJIICHUE,
HAY4HbIH (akT, rumnoresa, (Qu3MUECKas BEJIWYHMHA, 3aKOH, TEOpHUs, HAONIOJEHHE, AKCIEPHUMEHT,
MOJIETTMPOBAaHHE, MOJIEJIb, U3MEPEHHE.

Mamemamuxa: pemieHne CUCTEMBl YPaBHEHUH, TPUTOHOMETpHUYECKUE (PYHKIMU: CHHYC, KOCHHYC,
TaHTeHC, KOTAHT'€HC, OCHOBHOE TPHIOHOMETPHYECKOE TOXKAECTBO, BEKTOPHl M HX MPOCKIUU HAa OCH
KOOPJMHAT, CJIO)KEHHE BEKTOPOB, NPOM3BOAHBIC DJIEMEHTAPHBIX (YHKIHMHA, NPU3HAKH HOA00UsS
TPEYroJbHUKOB, ONPEIEICHUE IUIOLIAU TNIOCKUX (GUryp u o0béMa Tel.

buonoeusn: snekrpuueckue SBICHHS B JKMBOH MpHpOJE, KoyieOaTelbHbIE IBMKEHHUS B IKHBOMN
IPUPOJIE, ONITUYECKHE SBICHHS B )KUBOW MPUPOJIE, ACHCTBUE paialliil HA )KUBBIC OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KPUCTATIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHH3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHAIN3.

leoepaghus: MarHWTHBIE TONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX pPyA, (QOTOChEMKA 3EeMHOU
IIOBEPXHOCTH, MTPEACKAa3aHNE 3eMIICTPSICEHUIA.

Texnonocua: NWHUM DIEKTpPOIEpelad, TEHEPATOp IEPEeMEHHOTO TOKa, JIIEKTPOJBUIaTENb,
WHAYKIMOHHAs 1e4b, pajgap, paauonpuéMHHK, TeNeBH30p, aHTeHHa, Tenedon, CBY-meus,
NPOCKIIMOHHBIN arnmapar, BOJOKOHHAS ONTUKA, COJIHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro npenmMera «®u3uka» Ha ypoBHE CpefHEro obiero obpazoBaHus (0a30BbIH
YPOBEHb) TOJKHO 00ECTIEUHUTh JOCTHIKEHHUE CICTYIOUIMX JINYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS ydeOHOTro nmpeamera «Du3ukay TOIKHBI OTpaXaTh TOTOBHOCTD
U CIIOCOOHOCTh 00YYaIOIIUXCsl PYKOBOACTBOBATHCA CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEN TUYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpHEHTAllU{, TO3UTHBHBIX BHYTPEHHUX YOEXKJIEHHUH, COOTBETCTBYIOIINX
TPAAUITMOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOINEeCcTBa, PACHIMPEHHE KU3HEHHOTO OMNbITa U OIbITa
JEATEIIbHOCTH B IIPOLIECCE peann3alii OCHOBHBIX HAIPaBJICHUM BOCIUTATEIBHON JAEATENBHOCTH, B TOM
YHCJIe B YaCTU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKITAHCKON MO3UIUKU OOYYaIOIIETroCsl KaK aKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIeCTBa;

MPUHSITHE TPATUIIMOHHBIX 00IEUYETIOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATUIECKIX [IEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEILHOCTh B MHTEPECAX IPAKIaHCKOTO OOIIECTBA, YIaCTBOBATh
B CAMOYTPABJICHUH B 00pa30BaTeIbHON OpraHu3allny;

YMEHHE B3aMMOJICHCTBOBATH C COI[MAIILHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSAMHU H
Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHON M BOJIOHTEPCKOU ESATEIBLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON TPaXTaHCKON UICHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOULIEHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHKEHHUSM POCCUMCKUX YYEHBIX B
obsacti UMK U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:



c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B ACATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs OSCTETHKY HAYyYHOTO TBOPYECTBA, MPUCYIIETO
(bu3HYeCcKOi HayKe,

5) Tpy10BOr0 BOCIIMTAHMS

UHTEpPEC K pa3inyHbIM cdepamM MpodecCHOHATBHON NESTEIILHOCTH, B TOM YHUCIIC CBS3aHHBIM C
(GU3UKOI U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp OyayIiel mpodeccuu M pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHHI0O M CamMoOOpa3oBaHWIO B 001acTH (U3UKH Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYPBI, OCO3HaHHEC  IJIOOAIBHOTO  XapakTepa
9KOJIOTUYECKUX MPOOIIEM;

IUIAHUPOBAHUE W OCYILECTBICHHE ICHCTBUH B OKpPYKAIOUICH Cpele Ha OCHOBE 3HAHUS IIeJieh
YCTOHYHBOTO Pa3BUTHUS YCIIOBEUCCTBA;

pacuIMpeHne OIbITa JESATeIbHOCTH DSKOJIOTMYECKONH HANpaBIEHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHU# 110 pusuKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
¢uznyecKoil HayKu;

OCO3HAHHWE IICHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B TpoOIlecce H3y4eHUs (U3HKH
OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JESITEIbHOCTh WHAMBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIC YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
ba3zoBble Jlornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (hOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHKEHUS;
BBISIBJIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;
pa3pabaTeiBaTh IJIaH pEIIeHUs TPoOIeMbl ¢ y4€TOM aHalM3a HMMEIOIIHUXCS MaTepHalbHBIX U
HEMaTepHalbHBIX PECYPCOB;
BHOCUTH KOPPEKTHBBI B JIEITEILHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEJISIM, OIIEHUBATH
PHUCKH TIOCTIEACTBUMN JEATEIBHOCTH;
KOOPJAMHHUPOBaTh M  BBHIIOJMHATH pabOTy B  YCIOBUSIX  PEATbHOTO, BHPTYadbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS;
pPa3BUBATh KPEaTUBHOE MBITINICHUE MTPH PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble uccienoBare/bCKue AeCTBUSA:
BJIQ/ICTh HAYYHOUM TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METOIaMU (PU3MUYECKON HAYKH;
BJIQ/ICTh HABBIKAMH y4eOHO-HCCIIEOBATENHLCKON U MPOEKTHOW AESITEThHOCTH B 00JIaCTH (PU3UKH,
CITOCOOHOCTBI0O M TOTOBHOCTHIO K CaMOCTOSATEILHOMY TMOWCKY METOJOB PEIICHHS 3a7ad (PU3HUECKOTO
COJIepXKaHUsl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHWS;
BIAJETh BHAAMHM JCSATEIBHOCTHM 1O TOJYYEHHIO HOBOIO 3HAaHUS, €ro HHTEpIpeTaluu,
npeoOpa3oBaHrI0 M TPUMEHEHUIO B PA3IMUHBIX Y4eOHBIX CHUTYyallUsX, B TOM YHCIE TMPH CO3JAaHUU
y4eOHBIX MPOEKTOB B 00J1acTU (PU3UKH;



BBIABJIATE MPUYUHHO-CICACTBCHHBIC CBA3U W AKTYAJIM3UPOBATH 3aJda4dy, BbIABUIaTh T'UIIOTC3Y eé
pCUICHUA, HAXOAUThb APryMCHTLHI JISI JOKa3aTCIbCTBA CBOUX yTBGp)KILGHPIfI, 3alaBaTb MapaMCTpbl U
KPUTEPUU PELICHMUS;

aQHAJIM3UPOBAThH IOJyYEHHbIE B XOJ€ PELICHHS 3aJayd Pe3yJbTaTbl, KPUTUYECKH OIICHUBATh UX
AOCTOBCPHOCTD, IPOTHO3UPOBATH U3BMCHCHHUEC B HOBBIX YCJIIOBUSX,

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a/1a4 B 00pa30BATEIILHON JIEATEIBHOCTH, B TOM YHCIE
Py U3y4eHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDIH OIIBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUECKYIO 00JIaCTh KU3HEACSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTell;

BBIIBUI'aTh HOBBIC UACHU, IPCJIaraTb OpUIrnHaJIbHBIC IMTOAXOAbl U PCIICHUSA,

CTaBUTh MPOOJIEMBI U 33]]a4UH, TONYCKAIOIINE albTepHATUBHBIC PELLICHUS.

Pabora ¢ undopmaumeii:

BJIAACTb HABbBIKAMU ITOJIYUCHUA PIH(bOpMaI_[I/II/I (1)I/ISI/I‘ICCKOI‘O COACPIKaHUA U3 MCTOYHHKOB PA3HBIX
TUIIOB, CaMOCTOATCJIBbHO OCYWICCTBJIATH IIOUCK, aHAJIM3, CHUCTCMATU3allMI0O W HHTCPIIPETAIHIO
uH(pOpPMaIIUU PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaIII/IOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH B peICcHUA
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpraHM3allMOHHBIX 3aJad C CcOOJrofeHneM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, PECYypCcOCOEpeKEHUs, MPABOBBIX U ITHUECKUX HOPM,
HOpM UH(GOPMAITMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACP)KAHUS B PA3NUYHBIX (QopMarax ¢ y4€TOM Ha3HAYCHUS
MH(POPMALIUH U LIEJIEBOH ayTUTOPHH, BEIOMPAsi ONTUMAIBHYIO ()OpMY MIPECTABICHHUS U BU3yaIH3alHH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISAITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM IESATEIHHOCTH,

pacrno3HaBaTh NPEANOCHUIKH KOHMIMKTHBIX CUTYalluil U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ MHUBHIyaIbHON paboThI;

BbIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JEHCTBUH € Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4leHa KOJIEKTHBA,

IIPUHUMATD LI€JIM COBMECTHOM AEATEIbHOCTH, OPraHU30BBIBATh U KOOPIMHUPOBATH JEHCTBUS 1O €€
JOCTHKEHHUIO: COCTABIIATH IIIaH JACWCTBUM, paclpenciaTb poad C yYETOM MHEHHMH YYacTHHKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOW paboThI;

OLICHMBAaTh KAaueCTBO CBOET0 BKJIaJa M KaXJOr0 y4yacTHHKAa KOMaHAbl B OOWIMH pe3yibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE IIPOEKTBHI, OLIEHMBAaTh MJEU C TO3MLIHMHA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMUYECKOE MOBEJECHHWE B PAa3IMUYHBIX CHUTYAlUsX, MPOSIBISTH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranuszaums:
CaMOCTOSITENIFHO OCYILECTBIIATh IO3HABATENIBHYIO IESATEILHOCT B 00JaCTH (PU3UKU M aCTPOHOMHUH,
BBISBIISITH MPOOJIEMBI, CTAaBUTH U (POPMYIUPOBATh COOCTBEHHBIE 33JauH;
CaMOCTOSITENIBHO COCTABJIATH IJIaH PEIICHNs PACYETHBIX U KAYECTBEHHBIX 3a/1a4, IJIAH BBITOJHEHUS
MPaKTUYECKON pabOThI C YIETOM UMEIOIINXCSI PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUH;
JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;



pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEATIOYTCHHUIA;

JIeNIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO JPYIULUUA B 00JAaCTH (DU3HKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHTYal[UsIM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTh, OIICHUBATH
COOTBETCTBUE PE3YNIbTATOB LIEJISIM;

BJIQ/IETh HAaBBIKAMU I103HABATEIbHOW pe(IeKCHU KaK OCO3HAHMSI COBEpIIAEMBbIX JEHCTBUU U
MBICJIUTENIbHBIX MPOIECCOB, UX PE3YyIbTATOB U OCHOBAHUIA;

UCIIOJIb30BaTh PUEMBI PEIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB IEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNUMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3E PE3YJIbTATOB JIEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

B nmporiecce nocTrkeHus: TMYHOCTHBIX PE3yIbTATOB OCBOSHUS MPOrPaMMBbI 10 (GU3HKE AJI YPOBHSA
cpenHero o6miero oOpa3oBaHusl Y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN HMHTEIICKT,
npeoiararoiuii ¢OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3IMOIMOHAILHOE COCTOSIHHE, BHAETH
HAIPAaBIICHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIILHOM cephl, OBITH YBEpEHHBIM B ce0e€;

CaMOPETYJIMPOBAHUSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATH OTBETCTBEHHOCTD 32 CBOE
MOBEJICHNE, CTIOCOOHOCTH aIallTUPOBATHCS K AMOITMOHATHLHBIM U3MCHEHUSIM U MTPOSIBIIATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOUIEH CTpEeMJIEHHWE K JOCTHKEHHIO LIEJH U YCHeXy, ONTHUMH3M,
WHUILIUATUBHOCTh, YMEHUE JACHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

OMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMUMATh SMOIMOHAIBHOE COCTOSIHUE JNPYTUX, YYUTHIBATH
€ro MpU OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO M CONIEPEKHUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIOUYAIOUINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS C IPYTUMHU JTIOAbMH,
3a00TUTHCS, TIPOSIBIISITE UHTEPEC U pazpeniaTh KOHMIUKTHL.

NPEIMETHBIE PE3YJIbTATHI

K xonny o0y4yenus B 10 ki1acce mpeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI OTPAXkKaTh
c(hOpPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3UKU B (POPMHPOBAHUM COBPEMEHHOW Hay4HOMU
KAPTUHBl MHpA, B Pa3BUTHM COBPEMEHHON TEXHUKM W TEXHOJIOTMM, B IMPAKTHYECKOW JAESITEIBHOCTH
JIOAEH;

VUUTHIBATh TPAHUIBI MPUMEHEHHS] M3YYCHHBIX (DU3UYECKUX MOJIeJeil: MaTepuanbHas TOYKa,
WHEpIMaIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEJIO, UACATBHBIA Ta3, MOJEIN CTPOCHUS Ta30B,
KUAKOCTEN U TBEPIBIX TEJ, TOUSUHBIN AIEKTPUUYECKUH 3apsil IPpH pelieHnn GU3NYECKuX 3a/1ay;

pacmno3HaBaTh (U3NYECKUE SBIEHUS (MIPOIECCH) U OOBSICHITh MX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM CTPOCHMSI BEUIECTBA U DBJEKTPOJAMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJMHEHHOE IBIKEHHUE, CBOOOTHOE MaJCHHWE TeJ, JBIKCHHE IO OKPYKHOCTH,
WHepIus, B3auMoeiicTeue Tei, nuddys3us, OpOyHOBCKOE IBMIKEHUE, CTPOSHUE JKUKOCTEH M TBEPIBIX
TeNn, W3MEHEeHHe o0BhEMa TeNn MpH HarpeBaHuU (OXJITaKICHHH), TEIJIOBOE pPaBHOBECHE, HCIApEHHE,
KOHJIEHCAllUs, [JIaBJIEHNE, KPUCTAJUIM3alus, KUIIEHUE, BIaXXHOCTh BO3/yXa, MOBBIIICHUE JABICHUS Ta3a



IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYZE, CBSI3b MEXK]y IMapaMeTpaMu COCTOSIHUS Ta3a B U30IpOIIeccax,
ANIEKTPU3aLUs TEJ, B3AUMOJIEHCTBUE 3apsi/IOB;

ONKCHIBaTh MEXAHMYECKOE [IBI)KEHHUE, HCIOJIb3YyS (PU3WYECKUE BEIUYHMHBI: KOOPAWHATA, MYTh,
NEepEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHUJla, UMIYJIbC Tela, KUHETUYeCKas HSHEprus,
NOTEHIMAJIbHAS SHEPrHUsi, MEXaHW4YecKash padoTa, MEXaHHYECKasi MOLTHOCTh; IPU OMHCAHUM MPABUIIBHO
TPAKTOBATh (DU3MYECKHUI CMBICT HCIIOJNB3yeMbIX BEIHYMH, WX OOO3HAYCHHUS W CIUHUIBI, HAXOJUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C JPYTUMU BEIUYMHAMY,

ONKCHIBATh HM3YYCHHbIEC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJICHMS, HCIOIB3Ys (U3HUECKUE
BEJIMYMHBI: JABJICHUE Ta3a, TEMIEpaTrypa, CPEeIHssl KUHETHYECKas SHEPIrHs XaOTUYECKOIrO JIBHXKECHMS
MOJIEKYJI, CPEIHEKBAIPATUYHASI CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHSI SHEPrus, paboTa
raza, KOOQ(QHUIMEHT MOJIE3HOTO JIEHCTBUS TEIIOBOTO JBHUTATENsl; IPH ONUCAHUU MPABUIBHO TPAKTOBAThH
¢buznyecKuit CMBICI HCHOJIb3YEMBIX BEIUYMH, WX OOO3HAYEHMUS M EIWHHUIBI, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME IAHHYIO (DU3MUECKYIO BEIMUUHY C APYTUMHU BEIHMYUHAM;

ONMCHIBATh H3YYEHHbIE DSJIEKTPUYECKHE CBOWCTBA BEUIECTBA M DJIEKTPUUYECKHUE SIBICHUSA
(mpouecchbl), HCNONb3ysl (U3MUECKUE BEJIWYUHBL: DJIEKTPUUECKUM 3apsil, D3JIEKTPUUECKOE II0JIe,
HaIpsSKEHHOCTh MOJIs, NOTEHIMAJ, Pa3HOCTh IOTEHIMAJIOB; MPU ONUCAHUU I[PABUIBHO TPAKTOBATH
(bu3UYECKU CMBICT HCIOJIb3YEeMBIX BEJIMYUH, UX OOO3HAUEHUS M EIUHUIIBI, yKa3blBaTh (HOPMYIbI,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETUYUHY C IPYTUMHU BETUYMHAMU;

aHATM3UPOBATh (PU3MUYECKHE MPOIECCHl U SBICHUS, UCTONIB3YS (PU3NYECKHE 3aKOHBI M MIPHHIUIIBL:
3akoH BceMupHoro Tsarotenus, |, Il u |1l 3akonsr HploToHa, 3aKOH COXpaHEHUS MEXaHUYECKOM SHEpruw,
3aKOH COXPAHEHUs HMITYJIbCa, MPHUHIMUI CYNEPHO3ULMH CHJI, MPUHUUII PAaBHONPABUS HHEPUHUAIbHBIX
CUCTEM OTCUE€Ta, MOJIEKYJISPHO-KMHETUYECKYIO TEOpPUI0 CTPOEHHUS BEILECTBA, FA30BbI€ 3aKOHBI, CBS3b
CpeaHel KMHETUYECKON SHEPTUU TEIJIOBOrO ABMXKEHUS MOJIEKYI ¢ aOCOJIIOTHOM TeMIeparypoil, nepBblid
3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUs 3JIEKTPUUYECKOIo 3apsiaa, 3akoH KynoHa, mpy 3TOM pa3nuyatrh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAXKEHHE U yCIOBHs (IpaHULbI, 00JIacTH)
MIPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIIMIIBI JEHCTBUS MAaIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MacHOT0 UCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBIMIOJHATh OKCIIEPUMEHTHl 10 HCCIEAOBaHWI0 (DU3MUECKUX SIBICHUW M MPOILECCOB C
UCIIOJIb30BaHUEM MPSMBIX M KOCBEHHBIX HM3MEPEHUH, Mpu 3ToM (opMylupoBaTh IpobiieMy/3afady u
TUIOTE3Y y4eOHOTo 3KCIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEJIOAKEHHOIO 000pyI10BaHMs, IPOBOIUTH
OTIBIT ¥ POPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISITh TMpPSIMbIE U KOCBEHHBIE W3MEpEHHs] (PU3MYECKUX BEJIMYUH, TMPU ITOM BBIOUPATH
ONTUMAJBHBIA CIIOCOO M3MEPEHHs]T M HCIOJIb30BATh W3BECTHBIE METOJbl OIEHKM IOTPElIHOCTEN
WU3MEPEHHU;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIYy (PU3NYECKUMHU BETUYMHAMU C HCIOIB30BAaHHEM MPSIMBIX
U3MEpEHHI, IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yIbTAThl OMYUYEHHOW 3aBUCUMOCTH
(¢u3nyecKuX BEIMYMH B BUJIE TaOIHUI] U rpaUKOB, JeN1aTh BBIBOBI IO pE3yJIbTaTaM UCCIIEIOBAHMUS;

coOnrofaTh IMpaBmiia OE30MACHOTO TpyJa MpU MPOBEACHUM HCCIIEJOBAaHHM B paMKax ydeOHOro
SKCHEPUMEHTa, Y4eOHO-HCCIEeOBATEeNbCKOM M HPOEKTHOM  JEATETBbHOCTH C  HCIOJIb30BAHHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTa0OPATOPHOTO 0OOPYIOBAHHUS,

pemath pacuéTHble 3aJayu C SBHO 3a/JaHHOM (M3MUYECKON MOJEbl0, MCHOJNB3YS (pu3mueckue
3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3aJaud BBIOMpATh (U3UUYECKYIO MOJEIb, BBIICNATH
dbuznyeckue BENUYUHBI U (OPMYIIBI, HEOOXOAUMBIE JIsl €€ pelIeHus, POBOIUTh PACUETH U OIEHUBATH
peabHOCTh MOTYYCHHOTO 3HaYeHHs (PU3NIECKON BETHUHHBI,

pemaTth KauyeCTBEHHbIE 3aJjaud: BBICTpaMBaTh JIOTMUYECKH HEMPOTHBOPEUMBYIO  ILIETIOUKY
pacCyXJIeHHI ¢ OMOpOi Ha U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SBJICHHUS;



UCIIOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33aJau COBPEMEHHBbIE MH(POPMALMOHHBIE TEXHOJOTHH IS
NIOWCKA, CTPYKTYPHUPOBAHMSA, HHTEPIPETAlMM W TPEACTABICHUS Y4eOHOW M HAyYHO-TIOMYJSPHOH
UH(POpPMALUU, TOJIYYEHHOW M3 PA3IUYHBIX HCTOYHHMKOB, KPUTHYECKH AaHAJIM3UPOBATh I0JIy4aeMyo
uHdopmaruio;

NPUBOJNUTH TPUMEPHI BKJIAJa POCCUHCKUX M 3apyOCKHBIX YYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETHYECKHE 3HAHMs MO (U3MKE B IOBCEIHEBHOW JKM3HU Uil oOecredeHus
0€30I1aCHOCTH IpU OOpallleHuH ¢ NpUOOpaMu M TEXHUUECKUMH YCTPOMCTBAMH, JUISI COXpPaHEHMS
30POBbs U COOJIIOJICHNS] HOPM KOJIOTMYECKOT0 ITOBEJIEHHS B OKPYKaIoLIeH cpene;

paboTaTh B IpyMIIE C BHIMOJHEHHEM PA3IMYHBIX COLUATBHBIX POJICH, IUIaHUPOBATh PabOTy IrPYIIIbI,
palMoHaIBHO paclpeneNsiTh 0OS3aHHOCTU U TUTAHUPOBATH JEATEILHOCTh B HECTAHJAPTHBIX CUTYaIUSX,
a/IeKBaTHO OLICHMBATh BKJIAJ] Ka)KJOI'0 U3 YY4aCTHUKOB I'PYIIIbI B PELICHUE PAacCMaTpUBAEMOI IPOOIIEMBI.

K xoH1y o0ydenus B 11 kiiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh HA TpUMeEpax pojb U MeCTO (UMK B (POPMUPOBAHHH COBPEMEHHON HAy4HOU
KapTUHBl MHpPA, B Pa3BUTHHM COBPEMEHHOH TEXHMKM M TEXHOJIOTHH, B NPaKTHUYECKOW NEesTeIbHOCTH
Jro/1eH, IEJOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI IPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENCH: TOUCUHBIH AIICKTPHUYESCKHHA
3apsijl, JIyd CBETa, TOYCUYHBI MCTOYHHK CBETA, SJEpHAs MOJAETh aToMa, HYKJIOHHAs MOJEIb aTOMHOTO
A7pa Ipy pelIeHud pU3NUECKUX 3a1a4;

pacrio3HaBaTh (u3Mueckue sBICHMs (Ipolecchl) M OOBACHATH HMX Ha OCHOBE 3aKOHOB
SIIEKTPOAMHAMUKMA ¥ KBAHTOBOM (U3UKHU: DJCKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE ACWCTBUS TOKA, B3aMMOICWCTBHE MArHUTOB, JJIEKTPOMArHWTHAsl WHIYKIIHSA,
JeicTBUe MAarHuTHOIO TI0JI1 Ha IPOBOJAHHUK C TOKOM M JBIKYILMICS 3apsil, 3JIEKTPOMarHuTHbIE
KosieOaHUs W BOJHBI, MPSAMOJIMHEHHOE pACIHpOCTpAaHEHHE CBETa, OTpPaKeHHe, NpeIoMIICHuE,
uHTEepepeHrs, Au(paKmus U MONSPU3ALMUS CBETa, JUCIEPCHS CBETa, (POTOIIEKTPHUUECKU 3 PeKT
(potoaddexr), cBeToBOe JaBICHHE, BO3HHUKHOBEHHWE JIMHEWYATOTO CIIEKTpa aTroMa BOJOPOA,
€CTEeCTBEHHAs U MCKYCCTBEHHasl PaJJIOAKTUBHOCTb;

ONHKCBHIBATh HM3y4YCHHbIE CBOMCTBAa BemlecTBa (JIEKTPUUECKUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUUECKYIO MTPOBOIUMOCTD PA3IMUHBIX CPEJl) U AIEKTPOMArHUTHBIE SIBIICHUS (IIPOIIECCHI), HCITOB3YS
¢u3nUecKre BETMUMHBL: SJICKTPUICCKUAN 3aps, CHIIa TOKA, JIEKTPUIECKOEe HAPSIKEHUE, HIEKTPHIECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOIBIUKYIIAs cUila, paboTa TOKA, MHAYKIUS MarHUTHOTO
nojs, cuia Amrepa, cuia JlopeHua, HHIYKTUBHOCTb KaTYIIKH, SHEPTUs 3JIEKTPUUECKOTO U MarHUTHOTO
noJiel, MepuojJ M yacToTa KoyieOaHMil B KoyeOaTelbHOM KOHTYpE, 3aps] U CHJIa TOKa B Ipolecce
TapMOHUYECKHX AJIEKTPOMArHUTHBIX KOJieOaHuil, POKYCHOE PacCTOSTHUE W ONTHYECKAs CHIIA JIUH3BI, TIPH
ONHCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HUCIONb3YEeMbIX BEJIMYMH, UX OOO3HAa4YeHUs M
€IMHUIIBI, YyKa3blBaTh (DOPMYJIBbI, CBA3BIBAIOIIME JAHHYK (DU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEJIINYMHAMU;

OIMCHIBATh W3YYEHHBIE KBAHTOBHIC SIBJICHUS W TIPOIECCHI, UCIONB3Ys (DU3MUYECKHE BEITUYMHBI:
CKOpOCTB 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTA CBETA, YHEPTHsI U UMIYJIbC (POTOHA, TEPHOA
NOJIypacmaa, SHeprus CBsI3U aTOMHBIX S/1€p, IPU ONMCAaHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICI
UCTIONIB3YEMBIX BEIMYMH, UX O0O3HAYCHHS W EIWHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(U3NIECKYIO BETMUNHY C IPYTHMMHU BEIIMYMHAMH, BEIYUCIATH 3HAaUeHUE (PU3HUECKON BEIIMIHHEI,

aHAJTM3UPOBATh (PU3MUYECKHE MPOLIECCHl U SBJICHUS, UCHOb3Ys (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapAIEIBHOTO COeTMHEHNS MTPOBOIHUKOB, 3aKoH JIxoyms—
JleHna, 3aKOH JIEKTPOMArHUTHON WHAYKIIUH, 3aKOH TPSMOJIHMHEHHOTO PACIPOCTPAHEHHUS CBETa, 3aKOHBI
OTpaKeHMsI CBETAa, 3aKOHBI NPEJIOMJICHHUS CBETa, ypaBHeHHe OiHmTeiiHa 11t (oTodddexTa, 3aKoH
COXpPaHEHMsI SHEPTHH, 3aKOH COXPAHEHUS] MMITYJIbCa, 3aKOH COXPAHEHUS HJIEKTPHUUECKOTO 3apsja, 3aKOH



COXpaHEHHsI MAaCCOBOTO YMCa, OCTYnaThl bopa, 3aKkoH paguoaKTUBHOTO pacnana, MpH 3TOM pa3inyaTh
CJIOBECHYIO (pOPMYJIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAXEHUE M YCIOBHUsS (TpaHUIIBI, 00JIacTH)
IPUMEHUMOCTH;

OIpeseNATh HaIpaBiIeHWE BEKTOpa WHAYKIMM MAarHUTHOTO IOJs NPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTH M ONKCHIBATh N300pakeHHE, CO3/1aBAeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMOJIHATh OKCHEPUMEHTHl IO MCCIEJOBAHUIO (PU3UYECKUX SBICHUH H IPOLECCOB ¢
UCIIOJIb30BAaHUEM IIPSMBIX U KOCBEHHBIX M3MEpPEHUI: Ipu 3TOM (OpMYJIHpOBaTh Mpodiemy/3afauy H
TUIIOTE3y Y4€OHOI0 HKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEAJIOKEHHOI0 000py10BAHUS, IPOBOIUTD
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE HM3MEpEHHS (PU3MUECKUX BEIMYMH, MPH 3TOM BHIOMPATH
ONTUMAJIBHBIA CHOCO0 M3MEpEeHHs U HCIOJIb30BaTh M3BECTHBIE METOABI OLEHKH IOTPEIIHOCTEH
W3MEPEHHUI;

UCCIIEIOBATh 3aBUCHMOCTH (PM3MYECKUX BEIUYMH C HCIOJIB30BAHHWEM MNPSMBIX HW3MEPEHUH: Mpu
3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH Pe3yibTaThl MOITYYEHHOW 3aBUCHMOCTH (PH3MUECKUX
BEJIMYMH B BUJie TaOIMIl U rpadUKoB, Ae1aTh BBIBOABI 10 pe3ybTaTaM HCCIeI0BaHUS;

coOuroiaTh IpaBuia OE30MacCHOrO Tpy[a HpPU MPOBEIECHUM HCCIEIOBaHMM B pamMkKax y4eOHOro
IKCIIEPUMEHTa, Y4eOHO-HCCIEA0BATENbCKOM M  IMPOEKTHON JIEATEIbHOCTH C  HCIIOJIb30BAHHUEM
U3MEPUTENBHBIX YCTPOWCTB U JTAOOPaTOPHOTO 00OPYAOBaHUS;

pewiath pacuéTHbIE 3a7ayd C SIBHO 3aJaHHOM (M3MYECKOH MOJENbI0, UCHONb3ys (usnuyeckue
3aKOHBI M IPUHIMIIBI, HA OCHOBE aHAlIM3a YCJIOBHUSA 3a/laud BBIOMpATh (PU3NYECKYIO0 MOJIENb, BBIACIATH
¢u3ndeckne BEMUYUHBI U POPMYIIBI, HEOOXOAUMBIC sl €€ PeIIeH s, TPOBOIUTH PACYETHl U OLIEHUBATH
peaTbHOCTh MOIYYE€HHOTO 3HAYCHUST (PU3MUECKON BETMUNHBI;

peliaTh KaueCTBEHHbIE 3a/auM: BBICTpAUBaTh JIOTMYECKH HENPOTHBOPEUYHMBYIO  LIEHOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

UCIIOJIb30BaTh IPU PEIICHUU y4eOHBIX 337au COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJOIMM IS
NOMCKA, CTPYKTYpPUPOBAaHMs, WHTEpHIpETalM W MpPEACTaBiICHHUs] Y4eOHOM M Hay4yHO-TOIMYJSIPHOU
UHPOpPMAlLIMY, TOJIYYEHHOW M3 PA3IUYHBIX HCTOYHHUKOB, KPUTHYECKH AaHAJIU3UPOBATh I0Jy4aeMyIO
UH(POPMALIUIO;

OOBSICHATH TPUHIMITBI JEHCTBUS MAaIIMH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3innyarhb
yCIIOBUS UX O€30MacCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

NPUBOINUTH PUMEPHI BKJIaJ]a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPY’KAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHHUS MO (PU3MKE B IMOBCEAHEBHOM >KHU3HM JUIsl 00eCIedeHUs
0€30MacHOCTH MpH OOpalleHuu ¢ NpubdopaMu M TEXHUUYECKHMHU YCTPOWCTBAMH, HJIsi COXpPaHEHUs
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT 0 TIOBEACHUS B OKpYXKaroIlel cpese;

paboTaTh B IpyIIIe C BBIMOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIeH, IUIaHUPOBaTh paboTy IPYIIIbI,
PalMOHATIBHO pacHpeeNsiTh 00S3aHHOCTH M IUIAHUPOBAThH JIEATENbHOCTh B HECTAHJAPTHBIX CUTYalUSAX,
aJIeKBaTHO OIIEHUBATh BKJIAJl KaXKJ0T0 U3 YUaCTHUKOB TPYIIIbI B pEIIEHUE paccCMaTprUBaeMoil mpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJTACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM (mudpossbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®dusrKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 2 bubmmorexa LIOK
' ARL Hays https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 K
HHeMatiia > https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs] B MEXaHUK 6 1 1 bubmmorexa LIOK
' OHBL COXpaHE © © https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka [JOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24




Paznen 4. JIEKTPOJJUHAMUKA

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.edso0.ru/7f41bf72
ITocTosiHHBIN 51eKTpUYECKH TOK. TOKH B bubmmoreka [IOK
4.2 12
Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJTACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHast bubmuorexka [JOK
1.1 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubmmorexa [IOK
' KonebGaHus https://m.edsoo.ru/7f41c97c
99 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bu6nuorexa [IOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
frrara https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI cIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znea 4. KBAHTOBAS ®PU3UKA
bu6mmorexa [{OK
41 C) i 6
JICMCHTBL KBATITOBO OITHIH https://m.edsoo.ru/7f41c97c
b K
4.2 Crpoenue aToma 4 ubamorexa LO

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




4.3 ATOMHOE SApO

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 BuGmmorexa LIOK
https://m.edsoo.ru/7f41c97c

HUroro mo pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OOodmaomee nosropese ‘ Hipsm edso0 WTIALSOT
Hroro no pazneny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kouun4yecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Konrpouabsnsie IIpakrnuyeckue o0pasoBare/ibHbIC
n/n Bcero H3YyYEeHHUs
padoThI padoThI pecypcbl

1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [IOK
METO/IbI IIO3HAHKS OKPYKAOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb u MecTo pusuku B popMupoBaHuu

2 COBPEMEHHOM (El)ayqﬂoﬁ K(gpl'l)‘I/IHIi MUpA, B 1 Bubmmorexa IOK

y L https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JII0IEH
MexaHuueckoe IBUKEHHE.

3 OTHOCHTEIHFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
nBIKeHus1. [lepemenienue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHue

4 PaBHOMEpHOE PAMOIMHEWHOE JBUKEHUE 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 bubmmnoreka HOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majieHne. Y cCKopeHue 1 bubmuoreka [IOK
CBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe npuxxenue. [[Buxenue 1 bubmuoreka [IOK
MaTepHaIbHON TOUKH 10 OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunimn otHOCUTENBLHOCTH ["anunes.

8 I/Il:lepLI[II/IaJILHHe cucreMsl orcuera. [lepBelii 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca rena. Cuna. [Ipuaiun
9 CyNEPHO3ULINU CHUJL. BpTop](l)ﬁ 3aKOH 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Helorona juist MaTepuaibHON TOUKH
10 Tperuii 3akoH HproTOoHa U151 MarepuaIbHbIX 1 bubnuoreka [JOK




TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKkoH BCeMUPHOTO TsroTreHus. Cua bubmmoreka [JOK
TsokecT. [lepBas KocMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://m.eds0o.ru/ff0c3e18
Cwia tpenus. Koapduument tpenuns. Cuia
13 COHpOiiBJIGHI/IH Hp(II)/I(bI[BLII/I)KCHI/II/II) Tena B bubnrorexa LIOK
https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Ta3e
[ToctynarensHOE U BpaliaTelbHOE
14 JIBIDKEHHE a0COJIFOTHO TBEPJIOTO Tea. bu6nmoreka LIOK
MowmenTt cuibl. [lnedo cuibl. YemoBust https://m.edsoo.ru/ff0c41a6
paBHOBecCHs TBEPAOTO Tela
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepUAIbHBIX TOYEK. IMIyJIbC CHIIBL. bubnuoreka [IOK
3aKkoH COXpaHeHUs uMIynbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pabota u momHOCTh cuibl. Kunetnueckas
16 SHEprus MaT:II)I/IaJ'IBHOI/IW Touku. Teopema 06 bubmmorexa LIOK
o https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKON IHEPTrun
ITorenmanesHas sHeprus. [loreHunanbHas
17 SHEPTHUs ynpyro aehopMUpOBaHHON bubmuoreka [IOK
npyxuHbL. [I0TeHIIMaTbHAS SHEPTUS Tea https://m.edsoo.ru/ff0c461a
BOJIM3U MIOBEPXHOCTH 3eMITH
[ToTeHIManbHBIE U HETTOTCHITHATBHBIC
cuibl. CBsI3b pabOTHl HEMOTEHIIMATBHBIX
18 CHUJI C HSMeHeIP;HeM MexaHqucioﬁ SHEPTHH bubmmorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKOW SHEPTUU
19 JlaGopaTtopHnas pabora «McciaenoBanue

CBs3H pa6OTI>I CHUJIBI C UBMEHCHHEM




20

MEXaHMYECKOI HEepPTUuu Tella Ha puMepe
pacTsDKEHUS PE3UHOBOTO JKI'yTay

KonTponbhas pabota no teme

«Kunemartuka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
newxkenue. duddysus

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep ABUKEHUS U B3aUMOACUCTBUSA
4acTHILl BemecTsa. Monenu CTpoeHus ra3os,
JKUJKOCTEH U TBEPABIX TEIl

23

24

Macca monekyn. KonnyectBo BemiecTsa.
[TocTostnuas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
usmepenue. lllkana remneparyp Llenbcus

25

26

27

Wneanvusiii raz3 B MKT. OcHoBHoe
ypaBuenue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU ABUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

3akoH JlanbToHa. ["a30BbIE 3aKOHBI

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

bubmmoteka IIOK
https://m.edsoo.ru/ffOc511e

28

JlaGopaTtopHnas paborta «HcciaenoBanue
3aBHCUMOCTHU MEXIY ITapaMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3ay

29

30

N3omnporiecchl B uaeaIbHOM ra3e u ux
rpaduyeckoe npeacTaBIeHNe

BuyTpeHHsIs1 sHeprus TeEpMOINHAMUYECKON
CHCTEMBI U CTIOCOOBI €€ N3MEHEHHS.
KonngecTBo TemnoTsl u paboTa.

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c570e

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5952




BHyTpeHHsIs sHEprUsl 0JTHOATOMHOTO
UJEAIbHOTO rasza

31 Bunbl Teronepenaun bubmorexa OK
https://m.edsoo.ru/ff0c5¢c36
VnenbHast TEINIOEMKOCTD BEIIECTBA.
32 Kinmqecmo TEIJIOTHI IIPU Tfnnonepez[aqe. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
AnuabatHblii mporiiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6moteka [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtuMocTh MporeccoB B MpUPOJIE. bubanoreka [JOK
Bropoii 3aK0H TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KII/ TermoBoi bubnunoreka LIOK
MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKosoruyeckue npoodaemMbl
TEIIOPHEPTETUKHU
38 O6o06matomuii ypok «MonexynspHas bubmuoreka [IOK
¢u3rka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KonrtponbHas pabora no reme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢u3uka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue n xunenue https://m.edsoo.ru/ff0c63b6
a1 AOco0THAs 1 OTHOCHUTEIbHAS BIIAYKHOCTH but6mmoreka [IOK
BO31yxa. HacelleHHbIi map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammnueckue u
42 aMmopdHbIe Tela. AHU30TPOITHS CBOMCTB bubnuotexa [JOK

KpHUCTAJIJIOB. )KI/I)IKI/Ie KpucTaJjbl.
CoBpeMEHHbIE MaTepHUaIbI

https://m.edsoo.ru/ff0c65f0




[InaBnenue u kpucTayuM3auus. Y geiabHas

but6mmoreka [IOK

43 TerioTa riasieHus. Cyoiumanus https://m.edsoo.ru/ff0c6708
bu6nmmoreka [IOK
44 VYpaBHEHUE TEIIOBOTO OanaHca https://m.eds0o.ru/ff0c6820
45 DnekTpu3aus Teji. DIEKTPUIECKUHN 3apsil. bubnmoreka [JOK
JlBa BU/ia 3JICKTPHUYCCKUX 3apsi/IOB https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 H(I))JIYH;[OBO)Z[I;;KI/I. 3aK(I))H COXpaHECHHS bubmmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsa
47 B3aumopeiictBue 3apsaaoB. 3akoH Kynona. bu6nmoreka LIOK
ToueuHBIH SIEKTPHUCCKUI 3apsiT https://m.edsoo.ru/ffOc6ced
Hanps:k€HHOCTB 3JIEKTPUYECKOTO TTOJS.
48 HpI/III){III/IH cynepnommfn ANMEKTPUICCKUX brbmmorexa LIOK
N B https://m.edsoo.ru/ffOc6df2
nonieit. JIunum HanpsHKEHHOCTH
49 Pabora cun anexTpocTaTuuecKoro moJs. bubmmnoreka HOK
ITorennuain. Pa3HocTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUIJIEKTPUKH B
50 BHI;KTpiCTaTHHCiKOM HOIJ)'IC. Bubmmorexa HOK
https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
51 Onexrpoémkocts. KonaeHncarop Bubmmorexa HOK
https://m.edsoo.ru/ff0c7126
59 DNEKTPOEMKOCTD IIOCKOTO KOHJIEHCATOPa. bubnuotexa [JOK
DHeprus 3apsHKEHHOT0 KOH/IEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTMPOBAILHOTO
54 anmnapara, CTpyWHOTO IIPUHTEPA.

DJeKTpocTaTHyYeCcKas 3aluTa. 3a3eMIeHNe
3JIEKTPOTIPUOOPOB




DJIEKTPUUYECKUI TOK, YCIOBUS €T0
cymectBoBanusl. [locrosunsii Tok. Cuia

> toka. Hanpsxenue. ConpoTusienue. 3aKoH
OmMa jy1st yyacTka Lenu
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMEIIIAHHOE COCIMHEHHUE MPOBOIHUKOB. 05 bu6nmoreka [IOK
JlabopatopHnast pabora «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

57 PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA. bubnnorexa [JOK
3akon /xoyns-Jlenima https://m.edsoo.ru/ff0c7838
3akoH OMa a1 OJTHOM (3aMKHYTOM)
anexkTpuyeckoil uenu. Kopotkoe BuGmorexa LOK

58 3ambikanue. JlaboparopHas padora 0.5

https://m.edsoo.ru/ffOc7ae0
«3mepenne D/1C uctouHuka ToKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS
Pesepubriit ypok. KonTponbsHas padora 1o
59 TeMepnaJ'IeK”ZII:O,I[I/IHaMI/III:a" / Bce;)occnﬁcxaﬂ bubmorexa LIOK
https://m.edsoo.ru/ff0c8c56
poBepoyHas paboTta

60 O6o0maromuii ypok «JIeKTPOIUHAMUKA) / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas paboTta https://m.edsoo.ru/ff0c88be
DNeKTpOHHAs MPOBOJUMOCTH TBEPIBIX

61 METAIIJIOB. 3aBUCUMOCTD COTPOTHUBIICHUS
METAJIJIOB OT TEMITEPaTyPHI.

CBepXIpoBOAUMOCTD

62 DNeKTpuuecKuii TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX MTYYKOB
[TomynpoBogHUKH, UX COOCTBEHHAS U

63 HpI/II\};:fHaﬂ l:IpOBO,’HI/IMOCTL. CaoiicTBa p—Nn- bubamoreta LIOK

https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoaAHIKOBBIE TPHOOPHI

64 DNEeKTPUUYECKUI TOK B pacTBOpax H but6mmoreka [IOK




pacriaBax 3JIEKTPOJIUTOB.
DAEKTPOTUTHYECKAs TUCCOIHALINS.
DIIEKTPOIU3

DJIEKTPUYECKUI TOK B razax.

https://m.edsoo.ru/ff0c82ba

. . bu6nmoreka [IOK
65 CaMOCTOsATEIbHBIN 1 HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsia. Moauus. [1nazma
5 | mtpaenimennoe spmencrne. o | 1 biorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
KonTtponsHast pabora o Teme
67 «Qnekrpocraruka. [TocTosHHBIHI 1 Bbu6mmoteka [IOK
9JIEKTPUUECKUI TOK. TOKH B pa3InYHbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
68 Peseprublit ypok. O600maronmii ypox mo 1 Bbu6mmoteka [IOK
temam 10 ki1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME




11 KJTACC

KoauuecTBO 4acoB

DJIeKTpoHHbIe U pPOBbIE

Jr:;-)n Tema ypoka Beero KonTpoabubie IIpakTuueckue fI[:;'?eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypcbl

[TocTosiHHBIC MATHUTBHI U KX

1 B3auMoOcicTBHE. MarHuTHOE II0JIE. 1 bu6mmoreka [IOK
Bekrop mMarauTHO# nHAYKUUH. JIMHHN https://m.edsoo0.ru/ff0c9778
MarHMUTHON HHTYKIIUU
MarnuTHO€ 1oJjie TPOBOJHUKA C TOKOM.

2 OmeIT Opcrena. BS;)HMOieﬁCTBHe 1 bubmorexa [JOK

https://m.edsoo.ru/ff0Oc98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHast pabora «/3yuenue 1 1 bubmmoreka [JOK
MarHUTHOTO TIOJIsI KATYILIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleiicTBrE MAarHUTHOTO TIOJIST HA MPOBOTHUK

4 ¢ TokoM. Cua Ammiepa. JlabopatopHas 1 1 bubnmnoreka [JOK
pabota «/ccnenoBanue NeHCTBHS https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C TOKOMY

eiicTBHEe MarHUTHOTO TOJISl Ha
5 LLZ[BI/DKymyIOC;I 3apspKeHHYHo yactuiy. Cuna 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenma. PaGora cunbl Jlopeniia
OnekTpoMarauTHas UHAyKIus. [lotok

6 BEKTOpa MarHUTHON uHAyKIuu. 31C 1
WHJYKIKW. 3aKOH 3JIEKTPOMArHUTHOM
unnaykunn Dapanes

7 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubmuotexa [JOK
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIHI) https://m.edsoo.ru/ff0cal50
NHnykTUBHOCTD. SIBIE€HHE CAMOUHIYKIIMH. BuGmorexa LOK

8 OJIC camouHIyKIIMK. DHEPTUS MarHUTHOTO 1

ITOJIA KaTyIIKH C TOKOM.

https://m.edsoo.ru/ff0ca600




10

DJIEKTPOMArHuTHOE ToJIe

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHUThl, JEKTPOJABUIaTEIIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHLl,
MHIYKIIMOHHAs II€Yb

O6o0maromuii ypok «MarauTHoOe ToJIe.
DNEeKTpOMAarHUTHAs HHIYKIUS

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

11

12

13

14

15

Kontponbnas padota no teme «MarautHoe
rosie. DJIEKTPOMarHuTHasE UHTYKITHS

CB00OOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonnueckue konebanus. YpaBHEeHHE
rapMoHUYecKux kojebanuii. [Ipespaienue
SHEPTUH

JlaboparopHas padora «MccnenoBanue
3aBHCHMOCTH TIepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»

KoneGarenbHblil koHTYp. CBOOOHBIE
3JIEKTPOMArHUTHbBIE KOJeOaH!s B
ujeaIbHOM KoJjeOaTeTbHOM KOHTYpeE.
AHanorust Mexxay MeXaHHuECKUMH U
AJIEKTPOMArHUTHBIMH KOJIEOaQHHSIMA

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpeacraBnenue o 3aTyxaromux
Kose6aHusAX. BoIHyXIeHHbIE
MexaHudeckue konebanus. Pezonanc.
BbIHYXICHHBIE JJIEKTPOMATrHUTHBIE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86




KOJIeOaHusA

Ilepemennsblii Tok. CHHYCOUAIBHBIN
MEepEeMEHHBIN TOK. MOIIHOCTh TEPEMEHHOTO

bu6mmoreka [IOK

17 TOKa. AMILTUTYIHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOchd34
3HAYEHHUE CUJIBI TOKA M HAIMPSHKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepegada
1 IoTpebIIeHNE PIEKTPUUECKON SHEPrun
Y CTpOWCTBO 1 PAaKTUYECKOE TPUMEHEHHE
19 3neIprquc1<oropsBOHKa, reHepzTopa Bubmiorexa LIOK
. https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaad
DKOJIOTUYECKUE PUCKH TP MPOU3BOJICTBE
20 anekTposHeprun. KyneTypa ucnonb30BaHus
AIIEKTPOIHEPTUH B MIOBCETHEBHON YKU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnnoreka [JOK
pacnpocTpaHeHUs ¥ JUTMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeynblie ¥ MPOIOJILHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DNEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnuoteka [JOK
ckopocThb. [1Ikana ek TpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpuHIHIIBI paTUOCBSI3U U TETICBUACHHUS.
Pa3Butne cpencts cBs3u. Pagnonokarus
KonTponbnas padora «KoneGanus u bubnnoreka [HOK
25
BOJIHBI) https://m.edsoo.ru/ffOcc6f8
[IpssMonrHENHOE pacIIpOCTPAHEHNUE CBETA B
26 O)fHOpOJIHOfI cpenI;. queqllzmﬁ WCTOYHUK Bubmiorexa LIOK
https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
97 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS bubnmoreka [JOK

cgera. [locTpoenne n3odpaxxeHui B

https://m.edsoo.ru/ffOcd4e0




IIJIOCKOM 3€pKajic

IIpenomnenue ceera. [lonHOE BHyTpeHHEE

bu6mmoreka [IOK

28 orpaxxeHue. [IpeneapHbIi yroi mojgHoro https://m.eds0o.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas pabota «3mepenue bubmmoreka [JOK
MIOKAa3aTeisl PEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuii B
30 JUH3E. CDOpM;)JIa TOHKOM nzmsm. Bubmiorexa LIOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue JTUH3bI
31 JlaboparopHas padorta «MccnenoBanue
CBOMCTB M300pakCHUH B JIMH3AX)
Hucnepcus cBeta. CIIOKHBIN COCTaB
32 oenoro ceera. L[Bet. JTaboparopnas pabora
«Habnroenue qucnepcuu cBeTay
33 WnTtepdepennus creta. Judpaxnus ceera. bubnnoreka [JOK
JudpakunonHas perérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Monsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOMCTBA U
yCIOBUS MX O€30MacHOr0 MPUMEHEHUs
['paHUIIBI MPUMEHUMOCTH KIIACCHYECKOM
36 szaHEKH. Il)_IOCTYJ'IaTI)I CHELHATIEHON bubmorexa [JOK
https://m.edsoo.ru/ffOcf862
TEOPHUU OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3amenieHue BpeMeHiI u cI:)KpameHHe Bu6miorexa LIOK
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMMYIbC PENSATUBUCTCKOM
38 ‘{aCTI:/ILILI. CBHBLyMaC(I:)BI C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
39 Kontponbras padota «Ontuka. OCHOBBI bubmuorexa [JOK




CHGHH&J’IBHOﬁ TEOpHUHU OTHOCUTCIIBHOCTHU)

https://m.edsoo.ru/ffOcf6f0

40 ®oronsl. opmyina [Inanka. DHeprus u bubmuoreka [IOK
UMIyIIbC (GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccnenoBanue Gorodddekra. bubnmoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodrddexra. YpaBHeHUE
42 BﬁHmTe(ﬁbHa ,Z[J;l})l(b(l)OTOB(bg)eKTa. «Kpacnas bubmmorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JHasnenue ceera. Onwitel I1. H. JIeGenena. bubmuoreka [JOK
XuMHYECKOE NEHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U MIPAKTUYECKOE
44 npuMeHeHne: (OTOIEMEHT, (POTOTATUHK,
CoJIHEUHasl OaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «1E€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITHKI» https://m.edso0.ru/ff0d0302
Mogens aroma ToMcoHa. OnbITHI
46 Pe3§p(p0pz[a M0 PaCCESHUIO 0-YaCTHII. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Nznydyenue u norjonieHue (HOTOHOB MPU
48 nepeyfone aToMa ¢ ozllljioro y(il;OBHSI BHGII))FI/II/I bubmmorexa LIOK
g https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl ciektpos
BonnHoBble cBoMcTBA yacTuil. BonHe! je
49 Bbpoina. KopnyckynsipHO-BOJIHOBOI bubnnoreka [JOK
nyanu3M. CIIOHTaHHOE ¥ BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3ITyYCHUE
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI BuGmiorexa LIOK
50 Pesepdopna o onpenenenuto cocraBa

PaaOaKTUBHOI'O U3JTYYCHUA

https://m.edsoo.ru/ff0d0fd2




o1

52

53

54

55

56

57

CgoiictBa anbda-, 6eTa-, raMma-
HBJIy‘IeHI/ISI. BJII/ISIHI/IC paI[HoaKTI/IBHOCTI/I Ha
JKUBBIC OpFaHI/I3MBI

OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnazg. DIeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4yeHue

DHeprus CBA3M HYKJIOHOB B sifipe. SlaepHbie
peakuuu. Snepusiii peaktop. [Ipodremsl,
MEePCTIEKTUBBI, IKOJIOTMUECKHUE ACTIEKTHI
SJIEPHON YHEPTETUKH

DOneMeHTapHble yacTulbl. OTKpbITHE
Mo3uTpoHa. MeTobl HAOMIOACHUS U
PErucTpaluy 3J€MEHTAPHBIX YaCTHII.
Kpymibiii cton «®@yHaameHTaabHbIe
B3auMojiericTBUs. ENUHCTBO husmdeckoit
KapTUHBI MUPa»

Dransl pa3BUTHS ACTPOHOMUHU.
[IpukianHoe 1 MUPOBO33PEHUECKOE
3HaYeHHEe acTpOHOMUU. By 3BE31HOTO
Heba. Co3Be3aus, ipKre 3BE3/bI, TIIIAHETHI,
X BUIUMOC IBUXKXCHUC. COJ'IHC“IH&?I
cucremMa

Connue. ConHevyHast akTUBHOCTb.
Hcrounuk sHeprun ComnHia 1 3B€31

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE371bI NIABHOM NOCIIEA0BATENBHOCTH.
BuyrtpeHHee cTpoeHuE 3BE3 .
CoBpeMeHHBIE NIPEACTABIEHUS O
MPOUCXOKACHUHA U 5BOJIIOLIUA COHHLIa u
3BE3N

bu6mmoreka [IOK
https://m.edso0.ru/ff0d1162

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38




58

59

60

Mueunsiit [1yte — Hama ["anakTuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanaktuke. 'anaktuku. YEpHbIE OBIPHI B
sJipax rajJakTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

62

63

64

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

O6o6maromuii ypok. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax NesaTeTbHOCTH YeI0BeKa

O6o06maromuit ypok. Ponb u mecro pusuxu
Y aCTPOHOMHUH B COBPEMEHHOI Hay4HOU
KapTUHE MHpa

O6o06maromuii ypok. Pois gpusnyeckoit
Teopuu B GOpMUPOBAHUH NPEACTABICHUN O
¢du3nueckoii kKapTuHe MUpa

65

O606matomuii ypok. Mecto pusnueckoit
KapTUHBI MUpPa B 00111EM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJCTAaBICHUNA O IPUPOJIE

66

67

68

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHasi UHIYKIUS

PesepBubiit ypok. OnTuka. OCHOBBI
CHEelUaIbHON TEOPUU OTHOCUTEIBbHOCTH

Pesepnrrii ypok. KBantoBas dusuka.
DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha HpUMEpax pojlb U MECTO (QU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MHUpA, B PAa3BUTUU COBPEMEHHOU TEXHUKHU U

TEXHOJIOTHi, B IPAKTUYECKOU EATEIbHOCTH JIFOACH

10.2

10.3

Y4uuTeIBaTh TPaHUIBI TPUMEHEHHS HM3YyYCHHBIX (UIUUYECKUX  MOJIEINIEH:
MaTepHuajbHas TOYKa, MHEpLHAIbHAs CHCTeMa OTcuéra, aOCOJIOTHO TBEpPHOE
TEJI0, WJCAJIbHBIA Ia3; MOJENIN CTPOCHUS Ta3oB, >KUIAKOCTEH M TBEPABIX Tel,

TOYCYHBIN AIIEKTPUUECKUM 3aps]l — P pelieHnH (HU3NUeCcKUX 3a71a4

Pacno3naBath Qu3nueckue siBieHUs (MPOLECChl) U OOBICHATH MX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KNHETUYECKON TEOPUHU CTPOCHUSI BEILIECTBA
U DJIEKTPOAMHAMUKU: PaBHOMEPHOE U DPABHOYCKOPEHHOE MPSMOJIMHENHOE
JBIDKEHUE, CBOOOHOE MaJeHHE TeJ, NBMKEHHWE MO OKPYKHOCTH, WHEPIUS,
B3aumojeiicteue Ten; aAuddys3us, OpOYHOBCKOE IBUIKEHUE, CTPOCHUE
KUIKOCTEH M TBEPABIX TeJl, M3MEHEHHE O0O0bEMa Tel IpU HarpeBaHUU
(oxyaXkaeHun), TEMIOBOE paBHOBECUE, UCIIAPEHHUE, KOHACHC AU, IJIaBJICHUE,
KpUCTaJUIM3a1ysl, KUIIEHNE, BIAXKHOCTh BO3/yXa, MOBBILIECHUE JaBJICHUs ra3a
IPU €ro HarpeBaHWM B 3aKPBITOM COCYZAE, CBSA3b MEXAYy IapaMeTpamu
COCTOSIHMSI Tra3a B M30Mpoleccax; »>JEKTpu3alMs TeJ, B3auMojeicTBue

3apsI0B

10.4

10.5

OHI/ICI)IBaTI) MEXaHHUYECKOC JIBHKCHHUC, I/ICHOJ'IB3y5I (1)I/I3I/I'-ICCKI/IC BCJINYUHBI.
KOOpJAMHATa, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, CHUIIa,
UMIYJIbC ~ TeJa, KWHETHYeCKass  OJHEprus, IOTCHIUAIbHAs  DHEPrus,
MEXAaHHNYCCKasd pa60Ta, MEXaHHNYECKass MOIIHOCTD, HpI/I OIIMCaHUU HpaBI/IJ'IBHO
TpaKTOBaTI) q)H3H‘I€CKPII>i CMBICJI I/ICHOJ'II)SYGMI)IX BEINYHNH, UX 0603Ha‘ICHI/I$I nu
€IMHUIIBI, HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIIUE JAHHYIO (PHU3UUYCCKYIO BETHYNHY

C ApYTvUMHU BCINYHNHAMU

OnuceiBaTh M3yYEHHBIE TEIJIOBBIE CBOMCTBA TE€I W TEIUIOBBIE SIBICHUSA,
UCHIONB3Ysl (PU3NYECKUE BEIMYUHBL JaBJICHHE ras3a, TemIepaTypa, CpeaHss
KMHETHYecKas SHEPrUs Xa0THYECKOTO JBHKEHUS MOJIEKYI,
CpeIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSIS
sHeprusi, pabora rasza, Kod3()(UIMEHT TMOJIE3HOr0 MACHCTBUS TEMJIOBOTO
JBUTATENs; TPU ONHCAHWUU TPABUIBHO TPAKTOBAaTh (UIMUYECKUN CMBICI

HCIIOJIB3YyEMBIX BCIMYHH, HUX 00o03HaUYeHUs U CAWHUIIBI, HAXOIUTDH q)OpMy.HI)I,




CBSI3BIBAIOIIHE NTaHHYIO (PU3UYECKYIO BETUUYHUHY C JPYTUMHU BEITUYUHAM

10.6

10.7

OnuceiBaTh U3YYEHHBIE IEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE
SIBIICHUST (TIPOLIECCHI), HCIONB3ysd (U3MUECKUE BEIMYUHBL DIICKTPUICCKHIA
3apsill, IEKTPUYECKOE I10JI€, HANPsKEHHOCTh IIOJIsL, IIOTEHLHAJl, Pa3sHOCTb
MOTEHLIMAJOB; MpPH OMNHCAHWU MPABUIBHO TPAKTOBATh (UIUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHHs] U €IMHHUILIbI; YKa3bIBaTh (OPMYIIBL,

CBA3BIBAIOIINEC JAHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYMHY C APYTHUMHU BCINYNHAMU

aHAJIM3UpPOBaTh (PU3NYECKUE IPOLECCHl U SBIEHUS, UCHOIb3Yysd (pU3NUEcKue
3aKOHBl W IPUHLMIBL 3aKOH BcemupHoro Ttsarorenus, |, Il u Il 3akons!
HploTOHA, 3aKOH COXpaHEHMs MEXaHMYECKOW SHEpruM, 3aKOH COXPaHEHUs
UMIIYyJbCa, HPUHUUI  CYNEpHO3MLIMHM  CWI, TNPUHLUI  PaBHOIPABUSA
MHEPLUAJIbHBIX CHUCTEM OTCU€Ta; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOECHHS BELIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEIHEH KMHETUYECKOW IHEpruu
TEIUIOBOI'O JIBUKEHMS MOJIEKYyJ ¢ aOCOJIOTHOW TeMmepaTypoi, MepBbli 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOro 3apsja, 3akoH KyioHa;
IPU 3TOM pa3/IN4aTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €0 MAaTEeMaTHYECKOE

BBIPaXEHHE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC NMPUHILIUIIBI ACHCTBHS MAIIMH, TPUOOPOB U TEXHUIECKHUX
YCTPOMCTB; pa3inyarb YCIOBUA MX OE€30MaCHOrO  HCIOJIb30BAaHUS B

MMOBCEIHEBHOM KU3HU

10.9

Brimonaare OKCIICPUMCHTBI 110 HCCJIICOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBIEHUA U
MIPOIIECCOB C KCIONb30BAaHUEM NPSAMBIX M KOCBEHHBIX W3MEPEHHIi; MpPU ITOM
dbopmynupoBarh TpoOieMy (3aaady) M THUIOTE3y YYEOHOro HSKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 IMPEIJIOKEHHOTO O00OpYIOBaHUS, MPOBOJAUTH OMBIT H

q)OpMy.]'II/IpOBaTB BBIBObI

10.10

10.11

OCyHIeCTBJ'IHTI) MMpsAMBIC U KOCBCHHBLIC M3MCPCHUA (1)I/ISI/I‘~IGCKI/IX BCJIIMYMH, IIpH
9TOM BBI6I/IpaTB ONTHUMAJIBHBIN CIIOCO0 HU3MCPCHUSA U UCIIOJB30BATH U3BCCTHBIC

MCTOAbI OICHKHU HOl"pCH.IHOCT@fI HBMepeHI/Iﬁ

HccnenoBaTh  3aBUCUMOCTH  MEXAy  (U3HUECKMMU  BEJIMYMHAMH  C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM; IPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATh PE3yJbTAThl MOJTYYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEITUYHH B

BU/JIe TaOnuIl U TpaduKOB, AeJaTh BBIBOBI IO pe3yJIbTaTaM HCCIIE0BaHuUs

10.12

10.13

ColOmroaTe mpaBmiia 0€30MacCHOTO TpyAa MPU MPOBEJACHUH HCCICIOBAaHUN B
pamMKax y4eOHOTrO JKCIEepUMEHTa, Y4eOHO-HCCIeAOBATEIhCKOM U MPOCKTHON
JESTENIbHOCTH C UCMIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U JIA0OPATOPHOTO
00opyIoBaHUS

Pemats pacu€THble 3a7a4u C SIBHO 33aHHOMN (PM3MUECKON MOJIENbIO0, UCTIONB3YS
du3nyecKkne 3aKOHbI W TIPWHIIMITBI; HAa OCHOBE aHAIM3a YCJIOBHS 3ajadd

BbIOHpaTh GU3NYECKYIO MOJIENb, BBIICNIATh (PU3NUECKHE BETUYUHBI U (HOPMYIIbI,




HeoOXoauMBbIe 715 €€ pelIeHus], IPOBOJAUTh PacuéThl M OILICHWBATh PEAbHOCTh

MOJIYYCHHOI'O 3HAaUCHU A (1)H3H‘-I€CKOI>1 BCJIMYHHBI

10.14

Pemiate xauecTBEHHbBIE 3a7aud: BBICTPAUBATH JIOTMUECKH HEMPOTHBOPEUYUBYIO
LEMOYKY PaCCYXJICHHI C OMOpOM Ha M3y4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U

(1)I/I3I/I‘16CKI/IC SABJICHUA

10.15

Hcnonp3oBath npu pemieHnH y4eOHBIX 3a/1a4 COBpPEMEHHBbIE HH(POPMAIIMOHHBIE
TEXHOJOTMM A  IIOMCKAa, CTPYKTYpUPOBaHHWsA,  HHTEpIpETAlMM U
IpeCTaBiIeHNs y4eOHON U HaydyHO-IIOMYJIAPHON MH(pOpMALMH, [TOJy4EeHHOH U3
pa3jIMYHbIX  MCTOYHUKOB;  KPUTHUYECKM  aHAIM3UPOBAaTh  IOJYy4aeMYIO

uHpopmaruio

10.16

10.17

[IpuBoaUTH MpUMEPH! BKIIAAA POCCUHCKUX M 3apyOeKHBIX YUYEHBIX-(U3UKOB B
pa3sBUTHE HAyKH, OOBSICHEHHE HPOLECCOB OKPYXKAIOIIEro MHUpa, B Pa3BUTHE

TEXHHKH U TEXHOJIOTHI

Hcnonp30BaTh TEOPETHUECKHUE 3HAHUS MO (PU3UKE B TOBCEHEBHOM JKU3HU IS
obecrnieueHrs 0€30MacHOCTU MpPH OOpalIeHUH C MPUOOpPaAMH M TEXHUYECKHUMHU
YCTpPOMCTBaMH, JJIS  COXpaHEHUs  3J0pOBbA M  COOJIIOJCHHS  HOPM

HKOJIOTMYECKOTO MIOBEJICHUS B OKpY Katollel cpejie

10.18

11 KUIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

Paborate B rpyame ¢ BBIIIOJHCHHUECM pPAa3JIMYHBIX COLOUAJIbHBIX poneﬁ,
IJIAaHUPOBATb pa60Ty Irpyniibl, pallMOHAIIBHO pacupeACiisiTb 00S3aHHOCTH U
IUIaHUPOBATh  ACATCIBHOCTb B HCECTAHAAPTHBIX CHUTyallUsdaX, aACKBATHO
OLICHUBATDH BKJIazg Kaxxaoro us3 YYaCTHHUKOB rpYHIIbL B pClICHUC

paccMaTpuBaeMoi MPOOIEMBI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeHero 001mero 00pa3oBaHus

111

11.2

11.3

JleMoHCTpHUpOBaTh Ha HpUMEpax pPojidb U MeCTO (GU3UKH B (HOpPMHUpPOBaAHUH
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PAa3BUTHUU COBPEMEHHOW TEXHUKH H
TEXHOJIOTHH, B IIPAKTUYECKON ACATENBHOCTH JIIOIEH, LETOCTHOCTh U €IUHCTBO

¢bu3nuecKoil KapTHHBI MUpa

YuuTHIBaThH T'paHULlbI NOPUMCHCHUA  HN3YUCHHBIX (I)I/ISI/I‘-ICCKI/IX MOJICICH:
TOYECYHBIN BHCKTpI/I‘-ICCKI/Iﬁ 3apsan, AACpHasd MOJCJIIb aTOMa, HYKJIOHHAsA MOJCIIb

aTOMHOTO Siipa IpU pelieHnu GU3NYECKUX 3a/1a4

Pacno3naBath (usnueckue siBieHUs (IIPOLIECCHI) U OOBSCHATH MX Ha OCHOBE
3aKOHOB  DJJIEKTPOJMHAMHMKM M KBAHTOBOM  (U3MKU:  dieKTpUYecKas
IIPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS TOKa,

B3aUMOJCHCTBHUE MAar"iuTOB, SJICKTPOMAaruuTHas HWHAYKIOWA, JeiicTBUe




MarHUTHOTO TIOJSI HA TMPOBOJHUK C TOKOM H ABWXKYIIMHACS —3aps,
AIIEKTPOMATrHUTHBIC KOJICOAHUS W BOJIHBI, MPSMOJIMHEHHOE DPACIPOCTPAHCHHE
CBETa, OTPaXKCHUE, IpeoMIIeHre, HHTepdepeHnus, Judpakus 1 noaspru3anus
CBeTa, qucrepcus cBera, porodnekrpudeckuit 3pdext (hotoaddekT), cBeToBoE
JIaBJICHUE, BO3HUKHOBEHHE JIMHEHYAaTOro  CIEKTpa aroMa  BOAOPOAA,

C€CTCCTBCHHAA U UCKYCCTBCHHAA PaINOAKTUBHOCTDb

11.4

115

OnuceiBaTh HU3YUCHHBIC CBOMCTBA BCIIECTBa (BJIGKTpI/I‘-IeCKI/Ie, MAarHuTHBIC,
ONTUYECKUE,  DJIEKTPUYECKYIO  IPOBOAMMOCTH  pa3IMYHbIX  Cped) W
9JIEKTPOMArHUTHBIE sIBJIEHUS (TPOILIECCHI), UCIOB3YS (U3HUECKHUE BEIHYMHBI:
INEKTPUYECKUH 3aps], CHIa TOKa, AJIEKTPUUYECKOE HAIPSKEHHE, dJICKTPUUECKOE
COMPOTHBIICHUE, pPa3HOCTh moTeHmuanos, JJ[C, pabora TOKa, WHAYKIUS
MarHMTHOTO moJjs, cuia Ammepa, cuia JlopeHla, MHAYKTUBHOCTb KaTyIIKH,
SHEPTUsl AIEKTPUIECKOT0 U MArHUTHOTO TOJIEeH, IIEPUO/T U 4acTOTa KoJeOaHuii B
KoJe0aTeIbHOM KOHTYpE, 3apsii U CHJIa TOKa B MPOLIECCEe TapMOHUYECKUX
AJIEKTPOMATrHUTHBIX KojieOaHui, (OKyCHOE pacCTOSHHE W ONTHYECKas CHIia
JWH3B, TPH ONHCAHUM NPABWIBHO TPAKTOBaTh (DU3MYECKHH  CMBICI
UCIIONIb3YEMBIX BEIMYMH, UX 0003HAYCHHs] U €IUHHUIIbI; YKa3bIBaTh (OPMYIIBL,

CBA3BIBAIOIINEC NAHHYIO Q)HSH‘IGCKYIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

OnuceiBaTh H3y4YEHHBIE KBAHTOBBIC SIBICHMS W IPOLIECCHI, HCIIONb3Ys
¢u3nuecKue BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, /UIMHA BOJIHBI U
4acTOTa CBETA, SHEPIHs M UMIYNbC (OTOHA, MEPHOA IOTYypacHana, SHEPrHs
CBS3M aTOMHBIX sjiep; NPU ONMCAHUU HPABHIBHO TPAKTOBaTh (PU3NUYECKUIL
CMBICI HCHOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €AMHMIbI; yKa3blBaTh
dbopMynbl, CBs3BIBAIONIME JIaHHYIO (U3MYECKYI0 BEJIWYUHY C APYTrUMHU

BEIMYHUMHaAMH, BBIYHUCIATHh 3HAYCHUEC q)HSH‘-IGCKOﬁ BCIIMYHNHBI

11.6

AHanu3upoBath (pU3MUECKHE TMPOLECChl U SBICHMS, UCIONb3yd (PU3NYECKHE
3aKOHBI M TNpUHLOMIBL 3akoH OMa, 3akoHBl TOCJIENIOBAaTEIbHOTO H
NapaJuIe]IbHOTO COEJUHEHMsI MPOBOJHUKOB, 3akoH Jxoyna — Jlenma, 3akoH
JIEKTPOMArHUTHOW MHIYKIMH, 3aKOH IPSMOJIMHENHOIO PpPacHpOCTPaHEHUS
CBETAa, 3aKOHbl OTPAKEHUS CBETAa, 3aKOHBI IPEJIOMIJIEHHUSI CBETa, YpPaBHEHHE
OliHmTeiHa an8  Qorodddexra, 3aKOH COXpAaHEHUS DHEPrUH, 3aKOH
COXpAHEHHUsl MMITYJbCa, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOIO 3apsijaa, 3aKOH
COXpaHEHHUsT MaccOBOI0 4MCIA, IMOCTyaarsl bopa, 3akoH paaMOaKTUBHOTO
pacmajga; HOpH 3TOM pa3inyaTh CIOBECHYI (DOPMYIHMPOBKY 3aKOHa, €ro

MaTEMAaTUYCCKOC BBIPAKCHHUEC U YCIIOBHUA (FpaHI/ILILI, O6JI8.CTI/I) NPpUMCHUMOCTH

11.7

OHpeJIeJISITI) HampaBJICHUEC BCKTOPA MHAYKIIMU MAarHUTHOI'O ITOJIA IPOBOJHHUKA C

TOKOM, CHJIbI AMnepa H CUJIbI HopeHua

11.8

Ctpouthb 1 ONUCHIBATh N300paKEHNE, CO3/IaBAEMOE TIIOCKUM 3€pKajIOM, TOHKOM

JIMH301




11.9

11.10

BBIONMHATE  IKCHEPUMEHTHI MO0 HWCCICNOBAaHUIO (U3NYECKUX SBICHUU W
MIPOIIECCOB C MCMOJIH30BAHUEM NPSIMBIX M KOCBEHHBIX WU3MEPEHH; MPU ITOM
dbopmynupoBarh TpobieMy (3amady) W THIOTE3y YYEOHOro HSKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 IMPEUIOKEHHOTO O0OpYIOBAaHUS, MPOBOJIUTH OIBIT U
(GhopMyITUPOBATH BHIBOIBI

OcyniecTBISITh IPSMbIE U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
9TOM BBIOMpATh ONTUMATBHBINA CIIOCOO M3MEpPEHUsI U UCIOJIb30BaTh N3BECTHBIC

METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

11.12

HccnenoBaTh 3aBUCHMOCTH (PU3MYECKHUX BEIUYHMH C MCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUIl; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTAThI
MOJIyYeHHOM 3aBUCHMOCTH (DPM3UYECKUX BEIMYMH B BUIE TaOIUI] U rpadukos,

ACJIaTh BBIBOALI 11O PE3yJIbTaTaM UCCIICAOBAHUA

Cob6mronaTh mpaBmiia 6€30MaCHOTO TpyJa MPU MPOBEICHUH UCCIEIOBAaHUN B
paMKax y4eOHOIo SKCIEpUMEHTa, Y4eOHO-HCCIIEI0BATEIbCKOW U MPOEKTHOM
NEeATEIbHOCTH € UCIOJb30BAHMEM  HU3MEPUTENBHBIX  YCTPOICTB U

1abopaTopHOro 000pyAOBaHUS

11.13

Pemate pacu€rHble 3a1a4n C SIBHO 33JaHHOHN (DU3HUYECKON MOJICIBIO, UCTIONB3YSI
dbusznyeckne 3aKOHbI M TPHUHIMIIBI; HAa OCHOBE aHajin3a YCIOBHS 3a7auu
BbIOUpaTh GUZUYECKYIO MOJIENb, BBIACIATh (PU3NUecKre BETUIUHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus, TPOBOJIUTh PAaCUEThl U OLICHUBATh PEAIbHOCTH

MOJIyYEHHOT'0 3HauY€HUs1 (PU3UUECKOI BEIIMYMHBI

11.14

11.15

Pemate kauecTBEHHEIC 3aaa4yu: BBICTpanBaThb JIOTHYCCKU HEIIPOTHBOPCUYHBYIO
HOCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTH U

(1)I/I3I/I‘IGCKI/IC SABJICHUA

Mcnonb30BaTh NpH pelieHUH y4eOHBIX 3a]1ady COBpEMEHHbIe HMH(DOPMaIIMOHHBIE
TEXHOJIOTMM Ul IIOMCKA,  CTPYKTYPUPOBAaHUsS,  MHTEpPIpETAlUUd U
IIpeJICTaBICHNs y4eOHON U HayYHO-NOMYJISIpHOM MH(OpManny, MOITy4eHHON U3
pPa3JIMYHBIX ~ MCTOYHUKOB;  KPUTHYECKH  AHAIM3UPOBATH  IOJY4aeMYIO

UH(POPMALINIO

11.16

11.17

11.18

11.19

O0OBACHATH IMPUHIUIIBI JIeNCTBUSA MallliH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB;

pa3jindaTb YCJIOBUA UX 0€30ITaCHOr0 UCIIOIb30BaHUS B MMOBCEIHEBHOM KM3HU

[IpuBoaMTH MpUMEPHI BKJIAZA POCCUHCKUX M 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHA U TEXHOJIOTHH

Hcnonp3oBath TeopeTHUecKue 3HaHUS MO (U3MKE B MOBCEIHEBHOW KU3HU IS
oOecnieyeHrs 0€30MacHOCTH MpH OOpalleHUH C MpUOOpamMu M TEXHUYECKHUMHU
YCTPOMCTBAMHM, JJIsI  COXpPAHEHUS  370pPOBbS M COONIONEHUS  HOPM

HKOJIOTUYECKOTO MOBEJICHUS B OKPYKaIOIIeHl cpejie

PaGorats B rpymme€ C BBIIOJHCHHUEM PA3JIMYHBIX COHHUAJIBHBIX pOJ'ICfI,




IUIAHUPOBATh PAOOTy TPYIIbl, PALMOHAIBHO PACIpPEneNsaTh OOSI3aHHOCTH W

IJIAHUPOBATH ACATCIBHOCTh B HCCTAHAAPTHBIX CUTYALIUAX, aACKBATHO OLICHUBATDH

BKJIaJ] KaXXA0I'0 N3 YYaCTHHUKOB I'PYIIIEI B PCHICHUEC paCCManHBaCMOﬁ Hp06HeMBI

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon

pasneia

2.1

Koxa npoBepsiemoro
3j1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

1.1

1.2

211

®duzuka — Hayka o mpupoae. Hayunbie metomsl
MO3HAHMSI OKpYKarolero Mupa. Posib skciepumenTta
U TEOpUU B TIpollecce€ TMO3HAHHUS IPUPOJIBL.

DKcriepuMeHT B pusuke

MogenupoBanne  (QU3MUECKUX  SBICHUH U
npoueccoB. Hayunble rumoressl. Puznyeckue
3aKOHBl W TEOpuH. [paHUIBI NPUMEHUMOCTH
¢usmueckux 3akoHOB. [IpwHIMI COOTBETCTBUSL.
Pore m wmecro ¢usukm B GOpMHpPOBAHUHU
COBPEMEHHOW  HAay4YHOW  KapTHHBI MHpa, B

IIPAKTUYECKON AESITEIbHOCTH JIIOIEH
MEXAHHWKA
KMHEMATHKA

MexaHu4deckoe JABHKCHUC. OTHOCUTENIHHOCTD
MEXaHUYCCKOI0  JBHXCHHA. Cucrema otcuéra.

Tpaexropus

212

2.13

[Tepememienre, CcKOpocTh (CpeHSss  CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepHaIbHOH
TOYKH, MX MPOEKLIHUU HA OCU CHCTEMBI KOOPJIUHAT.

Crno)xeHue mepeMenIeHu U CJI0KEHUE CKOPOCTEH

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEITHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOPJAMHAT,
CKOPOCTH, YCKOpPEHHs, IyTH U [epeMelleHus

MaTCpHaHLHOﬁ TOYKHU OT BPECMCHU

214

2.15

CBoOoHOE nasieHne. Y CKOpeHUe CBOOOHOTO

naJieHus

KpuBonunuelinoe JIBHYKEHUE. PaBrOMepHOE




JBIKCHUE MATEPUAIIBHOM TOYKU IO OKPYKHOCTH.
YrioBast CKOpOCTb, JIMHEMHAs CKOpOCTh. Ilepuon u

yactoTa. LleHTpocTpeMuTenbHOe yCKOpeHHe

2.16

2.1.7

TexHuuyeckue yCTpoOICTBa: CHUAOMETp, ABH)KEHUE

CHapsAaA0B, HCIIHBIC U PEMCHHBIC IIEPpCAavdn

[Tpaktudyeckue paboThl. V3MepeHHE MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOILICHHS MEXKIY
MyTSIMU, MPONJEHHBIMU TEIOM 3a
MOCJIEI0OBATEIbHBIE PaBHbIC MPOMEKYTKU BPEMEHU
IIpY PABHOYCKOPEHHOM JBWKCHUU C HadaJbHOU
CKOpPOCTbIO, paBHOM HyJ0. M3ydeHue ABHKEHUS
mapuka B BA3KOW KUIKOCTH. M3yueHue nBH>KEHUS

TCIa, 6pOIJ_IeHHOI‘O TOPHU30OHTAJIbLHO

2.2

JIMHAMUKA

221

2.2.2

[Ipunmun otHocutenbHOCTH ['anmunes. IlepBblid

3akoH HproTtoHa. IHepruaibHbie CUCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHHI/IH CYIICPIIO3UTIUH CHIT

2.2.3

Bropoii 3akon HbloToHa 1711 MaTepuaabHON TOUYKU
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit

3akoH HeroToHa st MAaTCPHUAJIBbHBIX TOYCK

224

2.2.5

2.2.6

3akoH BCCMUPHOTO TATOTCHUA. Cuna TSXKeCTH.

[TepBast kocMuYeckast CKOpocTb. Bec Tema
Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKEHHUSI M cuia TpeHHus nokos. Koaddunment
TPCHUH. Cuita COIIPOTUBJICHHUA TIPpHU ABHUXKXCHUHU TCJIa

B XXUJAKOCTH HJIM ra3c

2.2.7

HOCTyrIaTCJ'II)HOG u BpamaTrCJIbHOC  ABHUXKCHUC

a0CoOOTHO TBEPAOTO Tea

2.2.8

MOMEHT CuJIBI OTHOCHUTEIBHO OCH BpALICHMS.
[Inedo cunel. YcmoBus paBHOBECHS TBEPAOIO TEa B
15100

2.2.9

2.2.10

TexHuueckre yCTpoMCTBa: MOAUIUITHUKHN, IBUKEHUE
HMCKYCCTBEHHBIX CITyTHHUKOB
[Ipaktnueckne pabotel. M3ydenwe JBHKECHHS

6py01<a 10 HAKJIOHHOHN IIJIOCKOCTH IIOJ JAEHCTBHEM




HECKOJbKUX cuil. VccnenoBanue 3aBUCHMOCTH CHJI
VIOPYTOCTH, BO3HHUKAIOUMX B AcGopMUpyeMOn
NpYXUHE U PE3WHOBOM 00pasiie, OT BEITMYHUHBI MX
nepopmanuu. MccnenoBanue ycinoBUE paBHOBECHS

TBépI[OFO T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHbBI COXPAHEHN B MEXAHUKE

231

I/IMHy.]'II)C MaTepI/IaJIBHOﬁ TOYKH, CHCTCEMBI
MaTCpHaJIbHBIX TOYCK. I/IMHyJIbC CHJIbI U UIBMCHCHUC

HUMITYJIbCa TCJIa

2.3.2

2.3.3
234

3akoH coxpaHeHnus umiyinbca B MCO. PeaktuBHOE

JIBHKCHHEC
PabGora cunbl

MOoOIIHOCTD CHJIBI

2.3.5

2.3.6

Kunernueckas OHCPIuAa MaTepHaanoﬁ TOYKH.

Teopema 0 KHHETUYECKOW SHEPTUH

ITorenumanpHas 3Heprus. [loreHnnanbHas sHEprus
yIpyro nepopMUpOBaHHON IIPYKHUHBI.
[ToreHunanbpHast 3HEPrus Tesia BOIU3U TOBEPXHOCTU

3emnn

2.3.7

2.3.8

2.3.9

2.3.10

HOTCHI_[I/IaJ'IBHLIe N HCIIOTCHIMAJIBbHBIC CHUIIBI. CBs3b
pa60TI>I HCMMOTCHIHMAJIBbHBIX CHJI C HN3MCHCHUEM
MEXaHUYECKOM OHEpIrunu CUCTEMBI TCII. 3aKkoH

COXpaHCHUA MeXaHMYeCKOH OHEPIrUun

Vrpyrue n Heynpyrue CTOJIKHOBEHUS

TexHuueckne  yYCTpPOMCTBA:  JABM)KEHHE  DAKET,
BOJIOMET, KOIIep, IPYKUHHBIN TUCTOJIET
[TpakTnueckue padotel. M3yueHue cBsi3u ckopocTei
Ten mpu Heynpyrom ynape. MccienoBanue cBs3u
paboThl CHJIBI C W3MEHEHHEM MEXaHUYECKOM

OHCPTHUU TCJIa

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

3.11

OcHoBHbIE IIOJIOYKEHUS MOJIEKYJIAPHO-
KMHETUYECKOM TEOpHH. DpOyHOBCKOE JBUKEHHE.
Juddyzus. Xapakrep ABHKEHHS U B3aUMOJEHCTBUS

YaCTHI] BEMIECTBA




3.2

3.1.2

Mogaenu CTpOeHHsI ra30B, JKHAKOCTEH U TBEPIBIX
TeX U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE

STHUX MOJEJIEN

3.13

3.14

Macca MOJIEKYJI. KomnaectBo BEIIECTBA.
[TocTostHuast ABoraapo
TemmoBoe  paBHoBecue. Temmnepatypa u €€

m3Mmepenue. [llkana remnepatyp Llenbcus

3.15

MO,Z[CJ'II) nacaJIbHOro rasa. OcHOBHOE YpaBHCHHC
MOHGKYHHPHO-KHHCTH‘IGCKOﬁ TCOpHUHU HACATBHOI'O

rasa

3.16

AOcomoTHas TeMIleparypa Kak Mepa CpeaHei
KHHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHDKCHHS

yactul raza. [llkana remneparyp KensBuna

3.1.7

VpaBuenne Kianeiipona — MenneneeBa. 3akoH

JlaneTOHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOHCCCH B HACAJIbHOM I'a3€ C
IMOCTOAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpMA,

n30Xxopa, n3odapa

3.1.9

TexHUuYeCKHEe YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

3.2.1

[TpakTuueckue padotel. U3MepeHue mMacchl BO3ayxa
B KJaccHou komHate. HMccieqoBaHue 3aBUCUMOCTH
MEXIy TapaMeTpaMu COCTOSIHUSI Pa3peKeHHOTro

rasa
OCHOBbI TEPMOJAMHAMUKHN
TepmonnHamuueckas cucrema. BnayrpenHusas

SHEPrusl TEPMOAMHAMUYECKON CHUCTEMBI U CIOCOOBI

e€ U3MeHeHUs

3.2.2

3.2.3

KonngectBo Temnorsl u  pabota. BrHyTpeHH:s

SHEPTIHsA OAHOATOMHOI'O NACAJIBHOT'O Ira3a

Bunanr TEeIJIoTepeIavn: TETUTOMPOBOIHOCTb,
KOHBEKLHUs, M3JIydyeHue. TemnoéMKOCTh  Tena.
VaenrHasg  TEIUIOEMKOCTHL  BemecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCAAvYC

3.24

IlepBblii 3akoH TepMoaMHAMUKH. IlpumeHeHue
MEPBOr0 3aKOHA TEPMOJMHAMHUKU K H30MPOIIECCAM.

I'paduueckas uHTEpIIpeTaIst paboThHI ra3a




3.25

Tenmosrie MAaIlIUHEL. [TpuHIIUTIBI NEUCTBUSA
TeIIOBbIX MammH. [IpeoOpazoBanusi >HEpruu B
TeroBbiX MamuHax. Koadduuuent monesHoro
newcreus (panee — KII/1) teroBoii mammnbl. ukmn
Kapno u ero KII/]

3.2.6

Bropoit 3akon TtepmoaumHamuku. HeoOpaTumMocTh
IIPOLECCOB B IpHUpojae. TemnoBble ABUTaTENH.

DKOJIOTUYECKHE HpO6JICMBI TCIINIOOHCPT CTUKHU

3.2.7

3.2.8

TexHuuyeckue ycTpoiicTBa: JBUTATEIh BHYTPEHHETO

CropaHuys, OBITOBOI XOJIOAWJIbHUK, KOHIUITHUOHEP

[Tpaktuyeckue paboTel. M3mepeHue yaenbHOMR

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BLIE I[TEPEXO/IbI

3.3.1

3.3.2

[TapooOpazoBanre u KoHjaeHcauus. lcnapenue u
KUIIEHWE. YJleNbHas TeIloTa MNapooOpa3oBaHMUsL.

3aBHCUMOCTD TEMIICPATYPbI KUIICHUA OT JaBJICHHUA

AOCOIII0THAS ¥ OTHOCUTENIbHAS BIAXKHOCTh BO3yXa.

Hacpimennsrii map

3.3.3

Teépnoe temo. Kpucrammueckue u amopgHbIC
Tesla. AHU30TPONUsl CBOMCTB KPUCTAIUIOB. KHIKHE

KpHuCTaJlJIbl. COBpeMeHHLIe MaTcepHraJIbl

3.34

3.35

3.3.6

3.3.7

[InaBnenue u Kpucrauin3anus. YaenpHas TemioTa

iassenus. Cyomumanus

YpaBHeHHE TEIIOBOTO OaaHca

TexHuueckue yCTpOIiCTBa: TUTPOMETDP u
MICUXPOMETP, KAJIOPUMETpP, TEXHOJIOTHH MOJyUYEHUs
COBPEMEHHBIX  MaTepualioB, B TOM  YHUCIE
HAaHOMAaTepHaJlOB, U HAHOTEXHOJOTUU
[IpakTnueckue paboTel. M3MmepeHue BIaXHOCTU

BO3/IyXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

41.2

OnekTpu3anus Ten. DIeKTpudeckui 3apsa. JBa Buma

SJICKTPUYCCKUX 3apsaa0B

HpOBOJIHI/IKI/I, JAUDJICKTPUKU U MMOJIYIIPOBOIHUKU




4.1.3

3aKOH COXpaHEHUs IIEKTPUIECKOTO 3apsiaa

414

B3aunmoneiictBue 3apsaoB. 3akon Kynona

4.1.5

DJIEKTPUYECKOE noJe. Hanpsioxkénnoctb
anekTpuueckoro mnoss. IlpuHiun cyneprno3uiuu.

JInaun Hapr[}KéHHOCTI/I SJIICKTPHUYCCKOI'O I10JIA

4.1.6

4.1.7

4.1.8

Pa6oTta CHJI SJICKTPOCTATUYCCKOI'O I10JI.

Ilorenuuain. Pa3HoCTh NOTEHIIMATIOB

[IpoBOIHUKKM ¥  JUAJIEKTPUKH B  I[OCTOSTHHOM
AIIEKTPUYECKOM noJe. Jusnexktpudeckas
MIPOHUIIAEMOCTD

OnekTpoémMkocTh. KonaeHcarop. DJIEKTPOEMKOCTh
IUIOCKOTO KOHJIEHCATOpa. ODHEpPrusl 3apsKEHHOIO

KOHACHCATOpa

419

4.1.10

TexHuueckune yCTpOMCTBA: AIIEKTPOCKOII,
IIEKTPOMETP, IIEKTPOCTaTUYECKAs 3aIuTa,
3a3eMJICHHE  3JIEKTpONpHOOpOB,  KOHJEHCATop,
KCEPOKC, CTPYHWHBIN ITPUHTED

IIpakTrueckue paboTHL. N3mepenue

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

INOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX

YcnoBus CYIIECTBOBaHUS HOCTOSIHHOTO
421 anekTpuyeckoro Toka. Mctounuku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DneKTpuvecKoe COIIPOTHBIICHUE. VY nensHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHOe, MapajulebHOE, CMEIIaHHOE
o COCIIMHEHHUE TPOBOTHUKOB
PabGoTta snextpuueckoro Toka. 3akoH JDxoyms —
4.2.5
Jlenna
4.2.6 MOMHOCTD JEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — OJIC) wu
427 BHYTPCHHEE CONPOTUBIICHWE HWCTOYHHKA TOKa.

3aKkoH Oma  jmns MOJTHOM (3aMKHYTOM)

BHeKTpH‘{CCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUEC




4.2.8

ONEeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAIIOB.
3aBUCUMOCTh ~ CONPOTUBIIEHHUS ~ METANIOB  OT

Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

4211

OneKTpuyeckuii TOKk B Bakyyme. (CBoNcTBa

AIIEKTPOHHBIX MTyYKOB
[MomynpoBonuuku. CoOcTBeHHass © TPHUMECHas
MPOBOAMMOCTE TOJXYIPOBOAHUKOB. CBoiicTBa p-Nn
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI

DNEeKTPUUECKUM TOK B AIIEKTPOJINTAX.

On CKTPOJIUTUYCCKAA JUCCOoOLHUAaIIA. :‘)J'ICKTPOJ'II/I?»

4.2.12

DJIeKTpUYeCKuil TOK B razax. CamMoCTOSITEIbHBIN U
HECAMOCTOSITENIBHBIA  pa3psan. PasnuuHble  THITBI

CaMOCTOATCIILHOI'O pa3psaa. Monnus. I1nazma

4.2.13

TexHu4eckue yCcTpouCTBa: aMIIEPMETP, BOJIBTMETD,
peocTaT, HICTOYHHUKH TOKA, 3JIEKTPOHArPEBATEIbHbIC
npudopBl, AJIEKTPOOCBETUTENbHBIE  NPUOOPHI,
TEPMOMETP CONPOTHUBIICHHS, BaKyyMHbIH JHOZ,
TEPMUCTOPHI u (doTope3nucTopsI,

HOJIYHPOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHHKa

4.2.14

[Tpaktuyeckue paboTsl. M3ydeHue cMemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC uncTouHMKa TOKa M €rO
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue

QJICKTPOJIN3a

11 KJIACC
Kon
Konnposepsiemoro 3;1emenTa IIposepsiemMbie 3JIEMEHTbI COEPKAHUA
pasaena
4 OJIEKTPOIMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHAA UHAYKIMA
431 ITocTossHHBIC MarHUThI. BsanmoneticTBue
o MOCTOSIHHBIX MAarHUTOB
4.3
MarnutHoe roJe. Bexkrop MAarHUuTHOU
4.3.2 uHaykinud. [lpuanun cynmepriozunuu.  JluHWUM

MarHuTHOM  uHAykumu. Kaptuna — nuHUi




MarHUTHOM HMHAYKIUHU I10JIA ITOCTOSHHBIX

MAarHuToB

MarnuTHO€ 1oJe IpoBoHUKA ¢ TOKOM. KapTuna

JIMHUHN T10JIS JJIMHHOI'O IIpAMOIr'o IIpOBOJHHUKA H

4.3.3 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHHKKA, KaTYIIKH
¢ TokoM. OmbiT Opcrena. BiaumojnencTBue
IIPOBOJHHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE
Cuna Jlopenma, e€ MOAydb U HalpaBJCHUE.
435 JBr>keHue 3apspKEHHOM YacTUIbI B OJHOPOIHOM
MarHuTHOM nojie. Pabota cunsl Jlopenia
4.3.6 SIBneHuEe 31EKTPOMAarHUTHON UHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIUU
OJAC wuHaykuuu. 3akoH 3JIEKTPOMAarHUTHON
438 nHaykunn Papanest
Buxpesoe snexkrpuueckoe nose. IC uHAYyKIIUN
4.3.9 B MPOBOJIHUKE, IBIDKYIIEMCS MOCTYIATEIbHO B
OJIHOPOJAHOM MarHUTHOM I10JI€
4.3.10 [TpaBuno Jlenma
NunyktuBHOCTE. SBNenue camounaykuuu. IJC
43.11
CaMOUHYKITUU
43.12 OHeprusi MarHUTHOTO MOJISl KaTyILIKH C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuuyeckrue ycTpoWCTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 AIIEKTPOMATrHUTBI, JIEKTPOIBUTATEND, YCKOPUTEIN
AIIEMEHTApPHBIX YAaCTULl, MHAYKIIMOHHAS [1€Yb
[TpakTnueckue paboThl. V3yueHue mMarHuTHOTrO
moJisi  Karymkd ¢ TokoM. MccnegoBaHue
4.3.15 JNENCTBUS TMOCTOSHHOTO MarHWTa Ha paMmKy C

TOKOM. HccnenoBanue SABJICHUA

BHGKTpOMaFHI/ITHOﬁ HHAYKIOUA

5 KOJIEBAHUA U BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAT'HUTHLBIE KOJIEBAHUA
5.1 KoneobarensHas cucTeMa. CBoOoaHbIe

5.11

KoJIeOaHusI. [Mapmonnyeckue KoJIeOaHusI.




[Tepuon, yactora, amruTyna u (asza KoneOaHuit

5.12

5.1.3

5.14

[IpyXuHHBIN MasiITHUK. MaremaTnueckui

MasATHHUK

YpaBHeHue TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe M JHMHAMHUYECKOE OIMCAHUE

KOJIe0ATEIBbHOTO ABUKEHUS

[IpeBpamienue 5»HEpruM MpU TAPMOHUYECKUX
KojeOaHusax. CBsA3pb aMIUTUTYIbl KOJeOaHUI
HCXOIHOM BEJIMYUHBI c aMIUTUTYyJaMU

Kose0aHui e€ CKOPOCTU U YCKOPEHHUS

5.15

KonebaTenpHbIit KOHTYP. CBoOoaHbIC
JJICKTPOMArHUTHBIC KOJICOAHHUS B HICAUTHHOM
KOJICOATEIbHOM ~KOHTYpe. AHAOTUS  MEXIy
MEXaHHYECKUMU u AJIEKTPOMArHUTHBIMH

konebanusmu. ®opmyna Tomcona

5.16

3aKkoH COXpPAaHCHUA OHCPIruM B HUACAIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

BbiHy)XJeHHbIE ~ MEXaHMYecKHe  KoyeOaHHUs.
Pesonanc. Pe3oHancHas xpuBas. BelHyXIeHHbIE

QJICKTPOMAriuTHLIC KoJe0aHusl.

5138

5.19

5.1.10

IlepemeHHBII TOK. CuHyconganbHbIN

IIEPEMEHHBIN TOK.

MOHIHOCTB MNEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOG u
HeﬁCTBYIOIHee 3HA4YCHUC CHIJIBI TOKa u

HAIPSXKCHUA

Tpancdopmarop. IlpousBojactBo, mnepemada u
notrpedneHue 3JIEKTPUYECKOM SHEPTHH.
OKOJIOTUYECKHE PHUCKU MpH  IPOU3BOJCTBE
ANEKTPUUECKOM SHEPTUH. Kynbsrypa
MCIIOJIb30BaHUs AIIEKTPOIHEPT U B

HOBCEIHEBHON KU3HU

5.1.11

TexHuueckue yCTpoicTBA: ceiicmorpad,

Z-)J'IeKTpI/I‘-ICCKI/Iﬁ 3BOHOK, JIMHWHU 3JICKTPOIICpCaaYq

5.1.12

IIpakTrueckue paboTHI. Hccnenosanne
3aBHCHMOCTH IEpHOJia MaJbIX KoyiebaHUil rpy3a

Ha HUTU OT JIMHBI HHUTH W MACChl TIpy3a.




HccnenoBanue mepeMeHHOTO TOKa B IIEMH W3
MOCJIEIOBATEIbHO COEAMHEHHBIX KOHIEHCATOpa,

KaTYIIKH U PE3UCTOpa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

5.2.2

MexaHuueckue BOJIHBI, yCIIOBUS
pacnpocTpaHeHusl. [Mepuop. CkopocTb
pacrpocTpaHeHus U JUTHHA BOJHBI. [lomepeunsie

" IPpOJO0JIbHBIC BOJIHBI

WnTepdepenius u Tudpakuus

MEXaHNYCCKHUX BOJIH

5.2.3

524

525

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

Bricora Tona. TemOp 3ByKa

DJEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS U3TYYCHHUS
AJIEKTPOMArHUTHBIX BOJIH. Bsanmnuas
opueHTamuss BekTopoB E, B wmw v B

AJIEKTPOMArHUTHOM BOJIHE B BAKyyme

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE,
nperoMiieHue, — moispu3auus,  audpaxius,
uHTepdepenus. CKOpPOCTh IEKTPOMArHUTHBIX

BOJIH

5.2.6

5.2.7

5.2.8

[ITkama 35exkTpoMarHuTHBIX BOJIH. [IprMmeHeHune

QJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I>ITy

[IpyHIMIIBI  paguoCBsA3M M TEIEBUICHUS.
Panuonoxkanus. DNEeKTPOMarHUTHOE 3arpsi3HEHUE
OKPYXAaIOIIEH Cpeabl

TexHuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPAa3ByKOBas IHArHOCTUKA B
TEXHUKE U MEAULUHE, paaap, paluonpUEMHUK,

TeJNeBU30p, aHTeHHa, TenedoH, CBY-neun

5.3

5.3.1

OIITUKA

[IpssMonuHEHOE pacIpoCTpaHEHHWE CBETa B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

5.3.3

OtpaxkeHre cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[octpoenre n300pakeHNi B TUTOCKOM 3epKajie
[penomienue cBera. 3akOHBI TMPEOMJIEHUS CBETA.

AOCOIIOTHBIN TTOKa3aTellb IpCIOMIICHUS




5.34

[TonmHoe BHYyTpeHHEEe oTpakenue. [IpenenbHbIil yrou

IIOJIHOT'O BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcus cBera. CloXHBIM cocTaB 0enoro

cBeta. LlBer

5.3.6

5.3.7

Cobuparone U paccerBaromue JTuH3bl. ToHKas
nuH3a. DOKyCHOE pacCTOsIHUE M OINTHYECKas
cuja TOHKOW JiH3bI. [locTpoeHne n3o00pakeHui
B COOMpAlONIMX ¥ PACCEUBAIOIIMX JIMH3aX.
®opmysia  TOHKOW  JIMH3bL.  YBEJIMYECHUE,

JaBaeMoe JIMH30H

IIpenensl  OPUMEHUMOCTH  T'€OMETPUYECKOMN

OIITHUKH

5.3.8

5.3.9

5.3.10

5311

WnTepdepennus CBeTa. KorepenTtHsie
HMCTOYHHKHU. Y CJIIOBUsI HAOIOIEHUS] MAKCUMYMOB
U MUHUMYMOB B MHTepP(EPEHLIUOHHOW KapTUHE

OT ABYX CI/IH(l)a?,HI)IX KOIr¢pCHTHBIX KCTOYHUKOB

Hudpakmus ceera. JludpakuuonHas pemeéTka.
VYcnoBue HaOMIONEHUS TJIABHBIX MAaKCHMYMOB
Py MAJEHUUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPAaKIUOHHYIO PEIETKY

[Tonspusanus ceera

TexHudyeckne  ycTpoWcTBa:  OYKH,  JIyIHa,
¢doroanmnapar, MIPOCKIIMOHHBIN amnrmapar,
MHUKDPOCKOII, TEJECKON, BOJIOKOHHAs ONTHKA,

JU(PaKIMOHHAS PEHIETKA, MOISIPOU]

5.3.12

[TpakTuyeckue paboTel. M3MepeHue nokaszatens
HPEeJIOMIICHUS. HccnenoBanue CBOWCTB
uzo0paxkeHnit B nuH3ax.  HabGmiogenue

JUCIICPCHU CBCTA

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTHU KJIACCUYECKOHU
MEXaHUKH. ITocTynaTel TEOPUHU
OTHOCHUTEJIBHOCTU:  MHBAPUAHTHOCTH  MOIYJIS
CKOpOCTM  CB€Ta B  BaKyyMe, IPUHLUI

OTHOCUTEJILHOCTA DHWHIIITENHA

6.2

OTHOCUTENBHOCTD OIHOBPCMCHHOCTH.




3amenyieHne BpEeMEHH U COKpaIleHUE JJTUHBI

6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Maccel C DSHEprHeil W HUMITYJIbCOM
6.4 CBOOOTHOW YaCTHUIIBl. DHEPTUsI TOKOsI CBOOOTHON

YaCTHUIbI

KBAHTOBA ©®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
7.1.1 ¢doTOHAa ¢ ero 4acTOTOW. DHEprust U HUMITYJbC

¢doroHa

OtkpeiTe W wHccaenoBanue  Gorodddexra.

7.1.2
Omnpitel A.I'. CtonetoBa. 3akoHbl poTtodddekra

VYpaBuenne OuHmTelHa s doTodddekra.

7.1.3
«Kpacnas rpanuna» poroddpdexra

7.14 Jasnenue cBera. OnwiTe! [1.H. JIeObenera
7.15 XHUMHUYECKOE IEHCTBHE CBETa

Texauueckue YCTpOMCTBA: (hoTOdTIEMEHT,

7.1.6
¢doronaTuuK, CoNHEYHas 6arapes, CBETOANO

7.2

CTPOEHUME ATOMA

Mopens aroma Tomcona. Onbiter Pesepdopa
7.2.1 10 MCCJIEIOBAHUIO CTPOEHUS aToMa.

[Imanerapnast Moaenb aToMa

IToctynater bopa. M3nyueHume u mnoryionieHue

55 (OTOHOB MpH MEPEXo/ie aTOMa C OJHOTO YPOBHS
7.2.

sHepruu Ha Apyroil. Buael cnektpoB. Crektp

ypOBHeﬁ OHEPIrur aToMa BOAOpOJa

BosHoBBIE cBOMicTBA yacTul. BonHbl ne bpons.
7.2.3 KopnyckynspHo-BoIHOBOM JTyalli3M.

Judpakius 3JeKTPOHOB Ha KpUCTaIaX

CrnoHTaHHOE€ U  BBIHYXKJIEHHOE  U3JIy4€HHE.
7.2.4
YceTpoiicTBO M MpUHIIUT PabOTHI Jlazepa

TexHuyeckue  yCTpOMCTBA: CIIEKTPAJIbHBIN
7.2.5 aHanmu3  (CIEKTPOCKOIN), Jiazep, KBaHTOBBII

KOMIIBIOTED

7.2.6 [IpakTuueckue paboTHL. HaoOmronenue




JIMHENYaToro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Mertonbl HaAOJIIOICHUS u perucTpanuu

SJICMCHTAPHBIX YaCTUIL]

OTKpbITHE PaIMOaKTUBHOCTH. OnbIThbI
Pezeppopna mo  ompedeneHuio  cocTaBa
pammoakTuBHOrO u3nmydeHus. CBoiicTBa ambda-,
Oera-, raMMa-u3J1y4eHus.. Bnusaue

PaaAnOaKTUBHOCTH HaA JXUBBIC OPraHU3MbI

OtkpelTHe TpoTOHa U HeWTpoHa. HykiioHHas
Mozenb siapa IeisenOepra — MBaneHnko. 3apsin

saapa. MaccoBoe unciio sapa. M30tonsl
Anbda-pacniaf. DJIEKTPOHHBIA U MO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH

paaruoOaKTUBHOI'O pacliaia

7.3.5

7.3.6

7.3.7

OHeprusi CBA3M HYKIOHOB B sjape. SlnepHble
cwibl. Jledekt Maccer siapa

SInepusle peakuuu. [lenenue u CUHTE3 S1Ep
Snepusiii  peakTop. TepMmosaepHbIi  CHUHTE3.
[Tpobnembl u MIEPCIEKTUBBI SIEpHON
SHEPreTUKU. DKOJOTUYECKUE ACHEKThl SIEPHOMN

9HCEPICTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckue yCTpoilcTBa: HO3UMETp, Kamepa
Bunscona, siaepHblil peakTop, aToMHas 6omba
[TpakTnueckue pabotbl. MccnenoBaHue TpeKoOB

qacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3nH0TO HebOa. Co3Be3nus, sipKue 3BE3/bI,
IJIaHETHBI, UX BUAUMOC JIBUKCHUC

Conneynas cucrema. [lmaHeTsl 3eMHOM TPYIIIBL.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApJIUKOBBIE

miradeThl. Malele Tesia COTHEYHOU CUCTEMBI

Connue, ¢orocdepa u armochepa. ComHedHas




AKTUBHOCTb

8.4 Ucrounuk sHeprun CosiHIA U 3BE3NT

3BE3/1bl, UX OCHOBHBIC XapAKTEPUCTHUKU: Macca,

CBETUMOCTb, paauyc, TEMIIEpaTypa, 150:¢

B3aMMOCBS3b. JlnarpamMma «CHeKTpallbHbIN KJ1acc —
8.5 CBETUMOCTB. 3BE37bI [JIABHOM

MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh  «Macca —

CBETUMOCTb) JUTSL 3BE3] TJIABHOU

MOCJIeI0BATEIbHOCTH

Buyrpennee crpoenne 3BE31. CoBpeMEHHBIE
8.6 [PEICTABICHUS O IIPOUCXOXKICHUU W DBOIIOLMUA
CounHiia ¥ 3Bé37. DTallbl )KU3HHU 3BE3]

Mneunslii [1yts — Hama ["anaktuka. CriupaneHas

cTpykrypa lanakTuku, pacnpeneneHue 3BE3N,
8.7 ra3a u nbui. [lonoxenue n nrxenne ConHia B

lanaktuke. [Tnockas u chepuueckas

noacuctemsl ["aakTuku

Tunsl ramakTuk. PaguoranakTMku W KBas3apbl.
8.8 YépHblie IBIPHI B SIpax TalaKTHUK

Bcenennas. Pacmmpenue Bceenennoil. 3akoH

Xab6na. Pazberanue ramaktuk. Bospact u
8.9 paguyc Bcenennoii, teopus boibmoro B3pbIBa.

Mognens «ropsiueri Bcenennoi». PennkroBoe

W3JIy4YEHHUE

MacuirabHas CTPYKTypa Bcenennoi.
8.10 MeraranakTuka. Hepeménnnie poOIeMbI

ACTPOHOMHUU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

®usukal 0 knacc, I'.1. Mskumes, b.b.byxoBiies

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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