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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHs Ha YpOBHE CpeJHero odiero oopa3zoBanus pazpaboraHa Ha
OCHOBE TOJIO)KEHUH U TpeOOBaHMU K pe3yslbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeilbHONM MPOrpaMMBI,
npencrasieHHbix B PI'OC COO, a takxke ¢ yuéroMm ¢enepanbHoil pabouelt mporpaMMbl BOCHUTAHUS U
KOHLEMNIMH MpernojgaBaHus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX Opranusanusax Poccuiickoit
deneparun, peaau3yoLX OCHOBHbIE 00pa30BaTeIbHbBIE IPOTPAMMBI.

CopepxaHue mporpamMmmsl 1o (u3MKe HAIpaBieHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHbI
Mupa oOyuyatomuxcst 10—11 kiaccoB mpu oOyueHuH UX (QuU3MKE Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOrO mnonxona. I[lporpamma mo ¢usuke coorBerctByeT TpedoBanusm PI'OC COO «k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM M MeTalpeIMETHbIM pe3ylbTaraM oOOyueHHs, a Takke
YUUTHIBAET HEOOXOJUMOCTh pEaTU3aldi MEXKIIPEIMETHBIX CBsi3ed (U3UKH C €CTECTBEHHO-HAy4YHBIMU
yueOHbIMH TpeaMeTaMu. B Hell ompenemnstoTcsi OCHOBHBIE LM M3y4YeHHs (U3MKU HAa YpPOBHE CPEIHETO
o0uiero o6pa3oBaHus, IIIAHUPYEMbIE PE3YJIbTaThl OCBOECHUS Kypca (PU3UKU: TUUHOCTHBIE, METANIPEMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3suke BKIIOYAET:

® [UIAaHMpYEMbI€ pe3yJIbTaThl OCBOCHHS Kypca (u3MKM Ha 0a30BOM ypOBHE, B TOM 4HCIE

peIMEeTHbIE PEe3YyJIbTaThl IO rojiaM O0yUeHUs;

® cozepxaHue yueOHoro npeamera «Ou3nka» Mo rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 Haubosee oOUIMX 3aKOHAX MPUPOJIbL, BRICTYNAsl B KaYeCTBE yueOHOIro mpeameTa
B IIIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CHUCTEMYy 3HaHUI 00 okpyxkatomeM wmupe. LIKonbHBIH Kypc
(U3UKN — CUCTEMOOOPA3YIOUINil /111 €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MMOCKOJIbKY (pusnueckue
3aKOHBI JIE)KAT B OCHOBE IIPOLIECCOB U SIBIICHUH, N3yyaeMbIX XUMHUEH, Ouonoruei, gpusnueckoi reorpadueit
u acTpoHoMuel. Vcnonp3oBaHue M akTHMBHOE NPUMEHEHHE (U3MYECKUX 3HAHUI OIpelessieT XapakTep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe IHEPreTUKH, TPAHCIOPTA, OCBOEGHUS KOCMOCA, MOIy4YEHUS
HOBBIX MaTepUaJIOB C 3aJaHHBIMU CBOHCTBaMH M Jpyrux. M3ydyenue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHKE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00ydJarouuxcs, B opMUpOBaHUE YMEHUN PUMEHSTh
Hay4YHbIM METO/1 MO3HAHUS NPU BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEI0OBaHUI.

B ocHOBy Kkypca (QU3MKH A7 YPOBHS CpEeIHEro oOIero o0pa3oBaHMs MOJIOXKEH PsJl UAEH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU ¢ HEH Kypc SIBISETCS JIOTUUECKU 3aBEPUIEHHBIM, OH COAEPIKUT
MaTepHuall U3 BCeX pas/IesioB (PH3HUKH, BKIFOYAET KaK BOMPOCHI KIIACCHYECKON, TaK U COBPEMEHHOW (DPM3UKH.

Hoesn eenepanusayuu. B cOOTBETCTBUM € HeH MaTepual Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnvecknx Teopuid. Bexymmm B Kypce sBisieTcst pOpMHPOBAHUE TIPEACTABICHUH O CTPYKTYPHBIX YPOBHSIX
MaTEpHUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. E€ peannzanus npeanonaraeT UCIojab30BaHUE I'YMaHUTAPHOIO NIOTEHIUAIA
¢u3nyeckoil HayKd, OCMBICIEHHE CBSI3U Pa3BUTHUA (U3MKM C pa3BUTHEM OOIIECTBA, a TaKXKe C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U IKOJIOTUYECKUMU TIPpoOIeMaMHu.

Hoesn npuxnaonou nanpaenennocmu. Kypc pusuku npezmnonaraeT 3HakOMCTBO € IIMPOKUM KPYToM
TEXHUYECKUX U TEXHOJIOTMUYECKUX MPUII0KEHUIN U3yUEHHBIX TEOPUM 1 3aKOHOB.

Hoes skonozcusayuu peasn3yercsl MOCPEICTBOM BBEACHUS 3JIEMEHTOB COAEP)KaHUs, MOCBALIEHHBIX
9KOJIOTMYECKUM Ipo0JeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbl C Pa3BUTUEM TEXHUKH M TEXHOJOTHUH, a
TaKxke 00CyKAeHUs Mpo0IeM PallMOHATBHOTO IPUPOJIONIONIB30BAHMS U SKOJIOTMUECKONW OE30MaCHOCTH.

Crep)KHEBBIMH DJIEMEHTaMU Kypca (U3WKH Ha YPOBHE CpEIHEro OOIIero oO0pa3oBaHUS SIBISIOTCS
¢usnueckue Teopuu ((hopMupoBaHHE NPEACTABICHUN O CTPYKTYpe MOCTPOEHUsS (PU3NUECKON TEOpUH, POIH
(yHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX INPEACTABICHUSAX O MPHUPOJE, TPaHHIAX
NPUMEHUMOCTH TEOPUH, /ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CHUCTEeMHO-JIESITETPHOCTHBI TOAXOM B Kypce (HU3UKU peaqu3yeTcsl NpexkIe BCero 3a CYer
OpraHu3alK HKCIEPUMEHTAIBHOM JesaTenbHOCTH oOyvaromuxcs. s 6a3oBoro ypoBHs Kypca QU3MKU —
9TO HCIIOJIb30BAaHUE CHUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX HKCHEPUMEHTOB M JaOOpaTOpHBIX PadorT,
KOTOpblEe B HIporpaMMe no (usuke oObeAWHEHBI B OOLIMH CHMCOK YYEHHYECKHX MPAKTHYECKUX padoT.



BoiieneHne B yka3aHHOM IiepedHe J1a0OpaTOpHBIX pPabdOT, MPOBOJAMMBIX JUI KOHTPOJS U OLCHKH,
OCYIIECTBIISIETCS YYaCTHUKAMHU OOpPa30BaTEIbHOrO Mpollecca MCXOAs U3 OCOOEHHOCTEW MJIaHUPOBAHUS U
ocHamieHus: kaOuHera @us3uku. Ilpu sToM obecreunBaeTcss OBIAJCHHE OOYYAIOUIUMUCS YMEHUSIMH
MIPOBOANTH KOCBEHHbIE W3MEPEHUS, MCCIEIOBAHMUS 3aBUCUMOCTEH (PU3UUYECKHX BEIUYMH M MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHHWE yIensieTcs pEUIeHHIO PAcu€THBIX M KauyecTBEHHBIX 3ajgad. [lpum stoM s
pacué€THBIX 3a7a4 NMPUOPUTETOM SIBISIOTCS 337a4YH C SIBHO 3aJ]aHHOM (hPM3NYECKON MOJAEIBIO, MO3BOJISIONINE
MIPUMEHSTh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOI0 pa3zesia Kypca, Tak U HHTETpUpYsl 3HAHUS
U3 pa3HbIX pa3nenoB. J[nsg KayecTBEHHBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 33JaHusl Ha OOBsICHEHUE
MpoTeKaHus (PU3MUECKUX SIBJICHUM U MPOLECCOB B OKPYXKAIOUIeH »KU3HHU, Tpedyroure BbiOopa (hu3nueckoit
MOJIENH ISl CUTyal PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu OPI'OC COO k MaTepHaTbHO-TEXHUYECKOMY OOECIEUEHUIO
yuebHoro mporecca 6a30Bblii ypoBeHb Kypca (M3UKH Ha YPOBHE CpelHEero oOlIiero oopa3oBaHusi JOJKEH
M3y4aTbCsl B YCIIOBUSX TNPEAMETHOTO KabuHeTa (M3MKM WM B YCJIOBHUSX HHTETPUPOBAHHOIO KaOMHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOT0 IMKIa. B kabuHere (Gu3MKU TOMHKHO OBITH HeoOXoaumMoe JabopaTopHOe
00opyi0BaHuE ISl BHIMOJIHEHNS YKa3aHHBIX B Mporpamme no Gu3MKe yYeHHUYECKUX NMPAKTUYECKUX paboT U
JIEMOHCTPAIlMOHHOE 000PY10BaHHE.

JlemoHcTpaloHHOE 000pyAOBaHUE (OPMUPYETCS B COOTBETCTBUU C TNPUHIUIIOM MUHUMAaJIbHOMN
JIOCTATOYHOCTH M O00ECHeuMBaeT IOCTAHOBKY IIEPEUMCIEHHBIX B IporpaMme Mo (U3MKE KIIOUEBBIX
JEMOHCTpALMH JIsl UCCIIeI0BAaHUS U3YUYaeMbIX SIBJICHUI U MPOLIECCOB, SMIUPUUYECKUX U (PyHAaAMEHTaIbHBIX
3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlaGoparopHoe 000pyZOBaHHME MJIsi YYEHMUYECKHUX IMPAKTUUYECKHX paboT Qopmupyercs B BUIE
TEMAaTUYECKUX KOMIUIEKTOB U oOecreyuBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYaroIIUXCs.
Temaruueckre KOMIUIEKTHI JIaDOpaTOPHOro 00OpYAOBaHHS JOKHBI ObITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUM aHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TaKKE KOMIBIOTEPHBIX M3MEPHUTEIbHBIX CUCTEM B
BU/JIE TUPPOBBIX J1a0OpaTOpUil.

OCHOBHBIMU LIETSIMHU U3Y4€HUS (PU3UKHU B 00111EM 00pa30BaHUU SIBJISIOTCS:

* (opMmupoBaHHME HHTEpeca W CTPEMJIEHMsS] OOyYarolmIMXCS K HAyYHOMY H3YYEHHIO MPHUPOJBbI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HAHUS M (POPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOILIEHHUS K OKPY’KAIOLUM SIBIICHUSM;

* (opMupoBaHHE HAy4YHOTO MHPOBO33PEHUS KaK pe3yJbTaTa U3Y4YEHHs] OCHOB CTPOEHHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (DM3UKH;

* (opmupoBaHHE YMEHHI OOBSICHSATDH SIBJICHUS C MCIOIB30BaHUEM (PU3NYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

* (dopMHpOBaHHE TPEICTABICHUH O PONM (QU3UKU IS PA3BUTHS JPYTHX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH.

JlocTIoKeHHe 3TUX Leleld 00ecreunBaeTcs peleHneM CIeIyoInX 3a/1a4 B IpoIiecce U3ydeHus Kypca
(hU3KMKY HAa YPOBHE CPEHETO 00IIero 00pa3oBaHus:

® TpuOOpETEeHHE CHUCTEMBI 3HAHWKA 00 OOmUX (PU3MUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX,

BKJII0Yask MEXaHUKY, MOJIEKYJIIPHYIO (PU3MKY, 3JIEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI
acTpoU3UKH;
* (¢opmHupoBaHHE YMEHUH MPUMEHATh TEOPETHYECKHE 3HAHHUs M OOBACHEHHS (PU3UUECKUX
SBJICHUH B IPUPOJE U JUISl IPUHATHUS MPAKTUYECKUX PEIICHN B IOBCEIHEBHOM JKU3HH;

® OCBOEHHE CIOCOOOB peIlIeHHs pa3IMyHbIX 3a/a4 C SBHO 3a/JlaHHON (M3NYECKON MOENbIo, 3a/1ad,
HOJJPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/1aHue (PU3MYECKOW MOJENH, aJeKBAaTHOH YCIIOBHSM
3aJauu;

®* T[OHUMaHHWE (HU3MUECKUX OCHOB W TPHHIUIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB H

TEXHOJIOTUYECKUX MIPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpeny;



® OBJIAJEHUE METOJaMH CaMOCTOSATENBHOTO TIUIAHUPOBAHUS ©  TPOBEACHHS  (HU3HUECKUX
9KCIIEPUMEHTOB, aHajiu3a M HUHTEepIpeTalud HHPOpPMAIUH, OINpeAeNeHUs] TOCTOBEPHOCTH
MOJIYYEHHOTO pe3yJIbTara;
® CO3[laHM€ YCIOBHM IS pa3BUTHS YMEHHUM MPOEKTHO-UCCIEAOBATEIBCKON, TBOPYECKOM
JeSATEIbHOCTH.
Ha usyuenue ¢usuku (0a30Bblil ypoBeHb) Ha YPOBHE CpeHEro obiiero oopasoBanusi oTBoguTcs 136
yacoB: B 10 knacce — 68 yacoB (2 yaca B Hefiento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).
[Ipennaraemsblii B mporpamme 1o ¢u3Mke nepevyeHsb Jad0paTOPHBIX U MPAKTUYECKUX padoT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHUTEIh JENacT BBIOOp MPOBEIEHUS J1a0OpaTOPHBIX PabOT M OMBITOB C Y4ETOM
WHIWBHIYATHHBIX OCOOEHHOCTEH 00yJarOIIIXCs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOTO MO3HAHUS
®usuka — HayKa o npupoje. HayuHbie METOABI MO3HAHUS OKPYKAIOIIETo Mupa. Poiib 3KkcriepuMeHTa u
TEOpUU B MpOIlecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue (GU3NYECKUX SIBICHUNA U TporieccoB. Haydnbple rumote3bl. Ou3nueckue 3aKOHBI U
Teopuu. [ paHuLIbl MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Poms m mecto ¢usuku B HOpMUPOBAHMM COBPEMEHHOH HaydyHOW KapTHHBI MHUpA, B MPAKTHYECKOM
JEATEIIBHOCTH JIIOACH.

Jlemoncmpayuu
AHanoroBblie U ITUGPOBBIE U3MEPHUTEIIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKHU.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe JaBuKeHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JBWKeHHs. Cucrema oOTCYETa.
Tpaexropus.

[lepemenienue, cKOpocTh (CpenHsAs CKOPOCTb, MCHOBEHHAs CKOPOCTh) M YCKOpPEHHE MaTepHalbHOMN
TOUYKH, UX NPOEKIMHU Ha OCH CUCTEMBI KoopauHAaT. Cl10’KeHUE EPEMELIEHUN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJUHEIHOE ABMKEHUE. ['paduku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEIIECHUS MaTEpUaIbHONW TOUKU OT BPEMEHHU.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOHOrO NaieHus.

KpuBonuHeiiHoe nBuxkeHue. J[BMKEHHE MaTEpPUAJIbHOW TOYKH IO OKPY>KHOCTH C ITOCTOSIHHOW IO
MOJAYJII0 CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHAs CKOPOCTb.
LleHTpOCTpEMUTEIIEHOE YCKOPEHHUE.

TexHrnueckue yCTporuCTBa U MPAKTUYECKOE PUMEHEHHE: CIIMIOMETP, IBUKEHHUE CHAPSIOB, LICTIHbIE U
PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETA, WITKOCTPALs] KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

[Ipeo6pa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonienue aBrxeHus Tena, OpoleHHOro MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenune yckopeHust CBOOOHOTO MaACHUSI.

Hanpanenne ckopocTy pu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LEJbI0 ONPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY IYTSAMHU, NPOMIAEHHBIMHM TEJIOM 3a IOCJIEOBATEIbHbIE PAaBHbBIE
MIPOMEXKYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM JIBM’KEHHMH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHHUS IIAPUKA B BI3KOU KUKOCTH.

N3yuenue nuxeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocuTensHocTH ["anunes. [lepssiil 3akoH HeroToHa. HEpUMAIbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoii 3akon HeroToHa U151 MaTepuabHON TOUYKH.
Tpetuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOUEK.

3aKkoH BceMupHoro TaroreHus. Cuna tsxectd. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunsl TpeHust (mokosi, cKoibxeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs

CKOJIb)KeHUsl U cwia TpeHus nokos. Kosdduuuent tpenus. Cuna conpoTUBICHUS NPU JABHKEHUU Tea B
KUJKOCTHU WM raze.

Ileppuon wm wyactoTra oOOpaImICHHS.
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[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COTIOTHO TBEPAOTO Tela.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpaleHus. [1neqo cumbl. Y caoBus paBHOBECUs TBEPAOTO TeEa.

TexHuueckue ycTpoiCTBa M NPAKTUYECKOE NPUMEHEHUE: MOJAIIMIIHUKY, JIBHKEHHE HCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPUUH.

CpaBHeHME MacC B3aMMOJICHCTBYIOIINX TEN.

Bropoii 3akoH HeroToHa.

H3mepenue cu.

CrnosxeHnue cui.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(popMariui.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHHUH.

CpaBHEHME CHII TPEHUS TOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCcUs TBEPAOTo Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Nzydenue nBmxeHust Opycka 1o HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHUJT YIIPYTOCTH, BOSHUKAIOIIMX B MPY>KUHE U PE3MHOBOM 00paslie, OT UX
nedopMaruu.

HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 Mmexanuxe

Nmmynbe MaTtepualibHO# TOYKH (Tea), CUCTEMbl MaTepUANbHBIX TOYEK. VIMITylIbC CUITBI U U3MEHEHUE
HMITyJIbCa TeJla. 3aKOH COXPAHEHHUS UMITYJIbca. PeakTUBHOE JBUKEHHE.

PaGora cuibl. MOIIHOCTB CHITBI.

Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 006 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumansHass oHeprusa. lloreHuumanbHas -SHeEprus ymnpyro AeQOPMHUPOBAHHOM MPYKUHBL.
[loTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuunanbHble M HEMOTEHIMATbHbIE CHIIBL. CBSI3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHUEM
MEXaHUUYECKON 3HEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM HEPIUu.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOWCTBA U INPAKTHUUECKOE NMPUMEHEHHE: BOJOMET, KONEP, NMPYKUHHBIN IHCTOJIET,
JIBUKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeaktuBHOE NBUKEHUE.

[Tepexon moTeHITMATBHOM YHEPTHH B KHHETUUECKYIO 1 OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCoMOTHO HEYNPYTOTO yaapa ¢ TOMOIIbIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanne cBsizu pabOThI CHUIIBI ¢ HM3MEHEHHEM MEXaHMYECKOW HHEPruM Tella Ha MpHuMepe
pacTsKEHUs PE3UHOBOTO JKIyTa.

Pazgen 3. MoJsiekyJisipHasi pu3uKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJSPHO-KMHETUUECKOW TEOpPUHM U HUX OIBITHOE OOOCHOBaHHE.
BpoyHnoBckoe nBuxenue. Juddysus. Xapakrep IBUKEHUS U B3aUMOJCHCTBUS 4acTHIl BemecTBa. Mojaenu
CTPOEHUS Ia30B, JKUAKOCTEH M TBEPABIX Teld U OOBSICHEHUE CBOWCTB BELIECTBA HA OCHOBE ATUX MOJEIEH.
Macca u pazmepsl Mosiekyi. KonnuectBo Bemectsa. [loctossHHas ABorapo.

TenmoBoe paBHOBecue. Temnepatypa u e€ uzamepenue. lllkana remneparyp Llenbcusi.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUUECKONM TEOPUM HUIEAIBHOIO
ra3a. AOGCONIOTHas TemIeparypa Kak Mepa cpelHell KHHETUYEeCKON 3HEPIruu TEIJIOBOIO JBUKEHUS YacTHUI
raza. Illkana temneparyp KenpBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
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Hanbrona. M3omporeccsl B HAEaIbHOM Ta3e C IMOCTOSHHBIM KOJHYECTBOM BemlecTBa. [paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBA M MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThI, AOKa3bIBAIOIIME AMCKPETHOE CTPOEHHE BelecTBa, (oTorpaduu MoOJEKyn OpraHHMYECKHUX
COCIMHEHUM.

OnbIThl 10 AU Py3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKEHHS.

Mogens onbiTa IlTepHa.

OnbIThI, JOKa3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHUS.

Mogpenb, HUTIOCTPUPYIOLIAs IPUPOLY 1AaBJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopuule pabomoi

Omnpenenenne Macchl BO3/lyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHHH 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMy COCTOSTHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamurku

TepmoauHaMuyeckas cucremMa. BHYTpeHHSS SHEprusi TEPMOAWHAMHYECKOW CHCTEMBI M CHOCOOBI €€
u3MeHeHus. KonuuectBo Temnotsl u pabota. BHyTpeHHss 3HEprusi 0JHOATOMHOTO MJI€albHOTO Ta3a. Bussl
TEIUIONEPEauM: TEIUIONPOBOJHOCTb, KOHBEKLIMS, W3Iy4deHHE. YJelbHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmIOTHI puU TEIIONepeaaye.

[onsarue 06 anmmabatHoM mpornecce. IlepBriii 3akoH TepMonuHamMukH. [IprMeHeHHe mepBoro 3akoHa
TEPMOJMHAMUKY K H3omporieccam. [ pabudeckas uHTepnperanus paboThl rasa.

BTopoii 3akon Tepmoaunamuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TemoBsie MamnHbl. [IpuHIUIBL AeHCTBUA TEIIOBBIX MalivH. [IpeoOpa3oBaHus SHEPTUU B TEILIOBBIX
MamuHax. Kosddunuent nonesHoro aedcTBusi TeruioBoi mamumHbl. [{ukn Kapuo u ero koadduiment
MOJIE3HOTO ICUCTBUA. DKOJOTHUECKHE MPOOIEMbl TEINIOIHEPTETUKH.

TexHuueckue yCcTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: IBUraTellb BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPruu Teja MPU COBEPIIEHUU padOThI: BBUIET MPOOKU M3 OYTBHUIKU MO
JIEMCTBUEM CKATOTO BO3/lyXa, HAarpeBaHue >pupa B JaTYHHOH TpyOKe MyTEM TpeHuUs (BUACOIEMOHCTPAIINS).

N3menenue BHyTpeHHeH sHepruu (TemMrepaTypsl) Tejla IpU TeIuionepeaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3LYITHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTelNsl BHYyTPEHHETO CTOPAaHUs, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne ynenbHOM TEI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHaeHcanus. lMcnapenwe u kumeHue. AOCONMIOTHAsSE W OTHOCHUTEIbHAS
BJIQKHOCTB BO3yxa. HachlleHHblid nap. Y aenpHas TeraoTa napoodpa3oBaHus. 3aBUCUMOCTh TeMIIepaTyphbl
KHUIIEHUS OT J1aBJICHHUS.

Teépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONHS CBOWCTB KpUCTAUIOB. Kuakue
kpuctauibl. CoBpeMeHHble MaTepuasbl. llnaBnenve u Kpuctamnusauus. YJenbHas TEIUIOTa IUIaBICHUS.
Cyb6numarusi.

YpaBHEHHE TEIIOBOTO OaslaHca.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPUMEHEHUE: TMT'POMETP U ICUXPOMETP, KaJTOpPUMETP,
TE€XHOJIOTHH MOJIYyYEHHs COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOIMH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue npyu NoHMKEHHOM JIaBJICHUM.



CriocoObl M3MEPEHHUS BIaKHOCTH.

HaGuroienne HarpeBaHus ¥ IUIABJICHHS KPUCTAUTHISCKOTO BEIIECTRA.
JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepeHne OTHOCUTETHHOMN BIIAXKHOCTH BO3/AyXa.

Pa3znea 4. diiekTpoauHaMuUKA

Tema 1. Inexmpocmamuxa

OnekTpu3zanus Tel. OJJeKTpudyecKkuid 3apsia. JBa Bupa snektpuueckux 3apsaoB. IIpoBognukw,
JUBJIEKTPUKU U MOJIYIIPOBOJHUKHU. 3aKOH COXPAaHEHUs AJIEKTPUUECKOTO 3aps/a.

BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodeuHbIM AIEKTPUUECKUN 3apsii. DJIEKTPUUYECKOE TOJIE.
HanpsbkéHHOCTh  dnexTpuyeckoro mossd. [IpuHOMND Cynepnosunuu  3JIeKTpU4ecKux mnonei. JIuaum
HaAMPsKEHHOCTH 3JIEKTPUYECKOTO MOJISL.

Pabora cun snektpocraruueckoro mons. [lorenmman. PasHocts moreHmmanos. I[IpoBogHuku u
JUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MOoJI€. JnanexkTpudeckas NpoHUIaeMOCTb.

OnexrpoéMkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa. JHEPrusl 3apsKEHHOTO
KOHJIEHCATOopa.

TexHuyeckue  ycTpoiicTBa M IPAKTHUUECKOE  IPUMEHEHHE:  3JIEKTPOCKON,  AJIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allliTa, 3a3€MJICHUE HIIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAJIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEJl.

[IpoBOAHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUuecKast 3alluTa.

JIMBNeKTpUKHY B 3J1€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAJ IUIACTHH, PACCTOSHUS MEXY
HUMU U JUBJIEKTPUYECKOU IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, nabopamophvle pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii Inexkmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DONEeKTpUUECKU TOK. Y CIIOBHS CYLIECTBOBAHUS AJIEKTPUUYECKOro Toka. McTtounukn Toka. Cuiia Toka.
[TocTostHHBIM TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LEnH.

DJIEKTPUYECKOE COMPOTHUBIICHHE. YIEIbHOE CONPOTHBIECHHE BemiecTBa. [lociaenoBarenbHoeE,
napajiesIbHOE, CMEIIAaHHOE COEJUHEHHNE TPOBOJHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jlkoymsi—JIenia. MOImHOCTE JIEKTPHUYECKOTO TOKA.

ONeKTpOoABMXKYyLIasl CUjla U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHMKA TOKAa. 3akoH Oma Juisl MOJIHOMN
(3aMKHYTOM) AyeKTprueckoit menu. KopoTkoe 3aMbIkaHHE.

ONEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCUMOCTb COIPOTUBIIEHHUS METAJIOB OT
TeMriepaTypbl. CBEpXIIPOBOIUMOCTb.

DnexTpuueckuii Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoaunku. CoOCTBEHHAss M MPUMECHAs] MPOBOJAMMOCTH IMOJYNPOBOJIHUKOB. CBOMCTBAa p—n-
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI.

DIIEKTPUYECKU TOK B PACTBOPAxX M pacIuIaBax 3JIEKTPOJUTOB. DIIEKTPOIUTHYECKAS ITUCCOLUALNSA.
DneKTponus.

DIIEKTpUYECKUI TOK B razax. CaMoCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [Lnazma.
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TexHnyeckue ycTpolcTBa M INPAKTUYECKOE IIPUMEHEHHUE: aMIIEPMETp, BOJBTMETpP, pPEOCTaT,
UCTOYHUKU TOKA, D3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI, 3JIEKTPOOCBETUTENbHbIE NPUOOPBI, TEPMOMETP
COIIPOTHBIICHUS, BAaKyyMHbI JAMOJ, TEPMHUCTOPbl M (OTOPE3UCTOPHI, IMOIYIPOBOJHUKOBBIMN MO,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSKEHUS.

3aBHCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIALU IONEPEYHOrOo
CEYECHUS U MaTepHaa.

CMemaHHOE COeIMHEHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue 3IIeKTPOABMKYIIEH Cuibl. KOpOTKOE 3aMbIKaHUE TaJbBaHUYECKOIO JJIEMEHTAa U
OLIEHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LyXa.

OnHOCTOPOHHSSI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1ab6opamopmlie pabomul

N3y4yeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 371eKTpoABUKYILEH CUIbI ICTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmronenue snexrponusa.

MexnpeamMeTHbie CBA3U

N3zyudenue kypca ¢uszuxu 6a30Boro ypoBHs B 10 Kitacce oCyIIECTBIAETCS C yUETOM COAEPKATENbHBIX
MEXIIPEIMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnuvie nowsamusi, CBSI3aHHbIE C HM3YYEHHEM METOJOB HAYYHOIO IIO3HAHMS: SBICHHE,
Hay4yHbI (akr, runoresa, QusMueckas BEIUYWHA, 3aKOH, TEOpHs, HaONIONEeHHe, HKCIEPHUMEHT,
MOJIEJIMPOBaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpPaBHEHUH, JWHEHHas QyHKuus, mapabosa, rumepOona, HX
rpaduKd U CBOMCTBA, TPUTOHOMETPHUYECKUE (YHKIMU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECCTBO, BEKTOPHI U UX NMPOCKLUUU HA OCU KOOPAUHAT, CII0KEHUE BEKTOPOB.

bBuonoeusn: MexaHndeckoe IBHXKEHHE B >KMBOH mnpupone, Iuddysus, ocMOC, TEIIOOOMEH >KHUBBIX
OpPraHU3MOB (BHU/IbI TEIUIONEPEIAYH, TEIUIOBOE PABHOBECHE), JJIEKTPUUECKHE SABJICHUS B )KMBOW ITPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA, MOJIIpHAs
Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, MKUIAKOCTEM M Ta30B, JJIEKTPUUYECKUE CBOMCTBA METAJUIOB,
JNEKTPOJINTUYECKAs] TUCCOLMALINS, TAIbBAHNKA.

T'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUM C MCIOJIIb30BAHMEM MEXaHM3MOB, YUET TPEHHUsS B TEXHHUKE,
MOJIIMITHUKY, HCIOJIb30BaHUE 3aKOHA COXpPAHEHMs] MMITyJIbca B TEXHHMKE (pakera, BOJOMET U ApPYyTHE),
JIBUraTellb BHYTPEHHEIr0 CropaHusl, napoBas TypOMHA, OBITOBOM XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUSI COBPEMEHHBIX MaTepHalioB, B TOM 4HCJI€ HAHOMATEpUAlOB, M HAHOTEXHOJIOTHH,
WIEKTPOCTaTUYECKAss  3alllUTa, 3a3eMJICHHE  JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIH  IPUHTED,
3JIEKTpOHArpeBaTeIbHbIe IPUOOPHI, STEKTPOOCBETHTEIbHbIE TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoauHaMuka
Tema 3. Maznummnoe none. I1eKmMpoOMACHUMHAA UHOYKUYUA
[TocrossHHple MarHuThl. B3anMonaelcTBHE MOCTOSHHBIX MarHuTOB. MarnutHoe mnoJie. Bekrop
MArHUTHOM WHAYKIUHU. [IpuHOMIO Cynepno3ulMyi MAarHUTHBIX MoJed. JIMHUM MarHuTHOM WHIYKIHUU.
Kaptuna nuHuii MarHuTHOM MHAYKIIMH HOJISI TOCTOSIHHBIX MAarHUTOB.
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MarauTtHoe 1oJie MPOBOJHUKA C TOKOM. KapThHa NMHUNA HHIYKIUU MarHUTHOTO MOJS JJIMHHOTO
npsIMOTO TPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOIO IPOBOJIHMKA, KAaTymIKM ¢ TOKoM. OmbIT 3pcrena.
B3aumoseiicTBue MpoBOIHUKOB C TOKOM.

Cuna Amriepa, e€ MOJIyJib M HalpaBJICHUE.

Cuna Jlopenua, e€ Moaynb W HampaBjieHHe. [[BHKeHHE 3apsDKeHHOM 4YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJjie. PabGota cunsl Jlopeniia.

SIBieHue AIEKTPOMArHUTHOM MHIYKIUHU. [I0TOK BeKTOpa MarHUTHOW MHIYKIMH. DIEKTPOJIBUKYIIAS
cuiia MHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOM UHAYKIMU Dapajes.

BuxpeBoe snexTpuyeckoe mosie. DIEKTPOJIBIKYIIAS CHJIa WUHAYKIMH B MPOBOJHUKE, TBUKYLIEMCS
MOCTYIATENbHO B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenma.

NunykTuBHOCTD. SIBICHUE CAMOMHAYKIIMHU. DIEKTPOIBIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprus MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

DIEeKTPOMarHuTHOE ToJIe.

TexHuyeckue ycTpoWcTBa M MPAKTHUECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YACTHUIl, MHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM IOJIEM.

JIvHWHM UHIYKITMA MAarHUTHOTO TIOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrniepa.

HevictBue cuiibl JIopeHila Ha HOHBI YJIEKTPOJIUTA.

SIBneHue HNEKTPOMArHUTHON MHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTb AJIEKTPOJBIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOT'O MTOTOKA.

SIBneHure caMOMHTyKIUH.

Yuenuueckuii sxcnepumenm, 1ab6opamopmuie pabomul

W3ydyeHre MarHUTHOTO TMOJISl KaTYIIKU C TOKOM.

UccnenoBanue aeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue siBleHUs 3IEKTPOMArHUTHOM WHIYKITUH.

Paspnen 5. KosieOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KOEOAHUS

KonebatenpHas cuctema. CBOOOIHBIE MeXaHWYECKHE KoJjieOaHUs. ['apMOHMYECKHE KoIeOaHwms.
Ilepuon, wacrora, ammuutryaa u (asza xoneOanuil. [IpyXUHHBIM MasTHUK. MaTreMaTHYECKUH MasTHUK.
VYpaBHeHHe rapMoHHUeckux kosnebanuil. [IpeBpaiienue sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubiii kKoHTYp. CBOOOHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI B MICATBHOM KOJIeOAaTeIbHOM
KOHTYpe. AHAJIOTUS MEXKIYy MEXaHMYECKUMH M 3JIEKTPOMArHUTHBIMU KojeOanusmu. Popmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUH B UACATHHOM K0JeOaTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojieOaHUsX. BeIHyXIeHHble MexaHuueckue kosnebaHus. Pe3onanc.
BrIHYKIEHHBIE IIEKTPOMATHUTHBIE KOJIeOaHUSI.

ITepemennbiii  TOK. CHHYCOMIAJIBHBIM MEPEMEHHBIA TOK. MOIIHOCT MEPEMEHHOIO0  TOKAa.
AMIUTUTYAHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HAIIPSKEHUSL.

Tpancdopmarop. [IpousBoacTBo, nepenaya u moTpedIeHNE FICKTPUICCKON IHEPTUH. DKOJIOTHUIECKUE
PUCKU IIpU MPOU3BOACTBE AEKTpo3HEpruu. KysnbTypa HCIOnb30BaHMs 3JEKTPOIHEPTUU B IOBCEIHEBHOMN
KU3HMU.

TexHnyeckue ycTpoWcTBa U IPAKTUYECKOE IPUMEHEHME: DJIEKTPUUECKUH 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpOINepeaay.

Jlemoncmpayuu
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HccnenoBanue mapameTpoB KosieOaTeNbHOM cucTeMbl (IPYKUHHBIN WIIM MaTeMaTHYECKUN MasiTHUK).

HabGmonenue 3aryxaronmx Kojie0aHuu.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJeOaHusI.

OcuumiorpaMmsel (3aBUCUMOCTH CHJIBI TOKA W HANPsDKEHUST OT BPEMEHHU) ISl DJIEKTPOMArHUTHBIX
KoJie0aHuil.

Pe3onanc mnpu mocienoBaTEIbHOM  COEAMHEHUM  PE3UCTOpA, KATYIIKM HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mogenb TMHUY 3JEKTpoIepeiadHn.

Yuenuueckuii sxcnepumenm, n1abopamophuie pabomol

HccnenoBanue 3aBUCMMOCTH TEPHOJIa MAIIbIX KOJIEOAHWH Ipy3a Ha HUTH OT JJTMHBI HUTH U MAacChl
rpysa.

HccnenoBanne nepeMEHHOro TOKa B LEMUM M3 TOCIEIOBAaTENbHO COEAUMHEHHBIX KOHAEHCATOpPA,
KAaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60IHbL

MexaHnnyeckue BOJHBI, ycioBHs pacnpocTtpaneHus. [lepuoa. CkopocTh pacnpocCTpaHEHUs U JUIMHA
BOJIHEL. [loniepeunsie U mpoaosbHBIE BOMHBL. MHTEpdepeHtus u qrudpakiius MEXaHHIeCKUX BOJTH.

3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3JIyYEHUS JIEKTPOMArHUTHBIX BOJIH. B3aumHasi opueHTanus
BekTopoB E, B, V B snexkrpomarnutHOoi BosiHe. CBONCTBAa 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)k€HUE,
MpeIoMIICHUE, MOJsipu3anus, Tudpakius, narepdeperius. CKOpoCTh EKTPOMArHUTHBIX BOJH.

[Mkana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHre 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUHMIIBI pauOCBA3HU U TENEBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpoOWCTBA W MPAKTUYECKOE IMPUMEHEHHE: MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yIbTPa3ByKOBass JUAarHOCTHKAa B TEXHUKE W MEAUIMHE, pajap, pPaguoNpUEMHHK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pasoBaHue U pacIpPOCTPaHEHUE TIOMIEPEUHBIX U MPOJIOJIBHBIX BOJH.

Konebmromnieecs Teno kak HCTOUHUK 3BYKa.

Habntonenue otpaykeHus U MPeIoOMIICHUS MEXaHUYECKUX BOJIH.

Hao6monenue natepdepeHImu U UG paKiini MEXaHUIeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTON KOJIeOaHMiA.

UccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpPaXeHHE, NPEIOMJICHUE, TMOJspU3alus,
nudpakus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsimonuHeliHOE pacnpocTpaHEeHUE CBETa B OHOPOAHOM cpene. JIyu cBera.
TodeuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHN B IMIIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHBI NPETOMIICHUS CBeTa. AOCONIOTHBIN MOKazaTenpb npenomieHus. [lonnoe
BHYTpEHHee oTpaxkeHue. IIpenenbHbIil yroi MoJHOro BHYTPEHHETO OTPAKEHHUSL.

Hucniepcus cBera. CoxHbIH cocTaB 6eroro cera. L{Ber.

Coluparorue 1 pacceuBaroIne JUH3bI. ToHKas auH3a. POKYCHOE PACCTOSHHE W ONTHYECKas CHIIa
TOHKOHN nuH3bL. [locTpoeHne n3o0paxeHui B COOMpAIOIIMX W paccerBarOIUX JHH3aX. PopMmyrna TOHKOMH
JINH3EIL. YBEIIMUYSHHE, TaBaeMOe JTUH30i.

[Ipenenbl TPpUMEHUMOCTH TEOMETPUYECKOUN ONITUKH.
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BonnoBass onrtuka. Murepdepenuns cera. KorepeHTHble HCTOYHUKU. YCJIOBUS HaOJIOJCHUS
MakCUMyMOB W MHHMMYMOB B HWHTEPQEPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
UCTOYHUKOB.

Hudpakus ceera. udpaknuonHas pemérka. YcinoBue HaOMIONEHHS TJIABHBIX MAaKCHMYMOB IIPH
naJleHU MOHOXPOMAaTHUYECKOro CBeTa Ha AU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M NMpaKkTHUECKOE MPUMEHEHHE: OUKH, JIyna, (GoToanmnapar, NpOoeKIMOHHBIH
ammapar, MUKPOCKOII, TeJIECKOI, BOJIOKOHHAs ONITHKA, TU(PPAKIIMOHHAS PEHIETKA, TTOJISIPOUS.

Jlemoncmpayuu

[IpsimonuHeitHOE pacTipocTpaHeHHe, OTpaKEHHE U MpesioMiieHre cBeTa. OnTudeckue npuoopsl.

[TonmHOE BHYTpeHHee oTpaxkeHue. Mojiesb CBETOBOA.

WccnenoBanue cBOWCTB M300paKeHUM B TMH3AX.

Mojenu MUKpPOCKOIIa, TelIeCKona.

Habmionenne naTepdepeHnnn cera.

Hab6monenue qudpakiuun cBeTa.

HabGmonenue aucnepcun cBeTa.

[TomyueHue ciekTpa ¢ MOMOILBIO IPU3MBI.

[TonmyuyeHne criekTpa ¢ MOMOIIBI0 AU(PPAKITUOHHON PEHIETKH.

HabnroneHue nonspusanuu cBeta.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3mepeHune nokasaresis NpeaoMIIEHUS CTEKIa.

HccnenoBanue cBOWCTB N300paKeHU B TMH3AX.

Habmronenue nucnepcuu cBeTta.

Pa3zngen 6. OcHOBBI crienMAJILHOH TEOPUHU OTHOCHUTEILHOCTH
I'panuubl  NPUMEHMMOCTM — KJIACCHYECKOM  MexaHuku. llocrynarel  crnienManbHOM — TEOpHUH
OTHOCHUTEJIbHOCTU: HHBApPUAHTHOCTh MOJYJII CKOPOCTH CBETa B BaKyyme, MNPHUHIMI OTHOCHUTEIbHOCTH
DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAILIEHNUE JUIMHBI.
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHULIBI.
CBs3b MACCHI C SHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTHUIBI. DHEPTHUS MOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHs M UMITYJIbC (DOTOHA.

OtkpeiTe u uccrnepoBanue ¢oroadpdexra. Ombitel A. I'. CromeroBa. 3akonbsl (oTorddexTa.
VYpaBuenue DitnmreitHa nis potodddexra. «KpacHas rpanuma» gororddexra.

JNasnenue ceera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiiCTBa M TNMPAKTHYECKOE MPHMEHEHHE: (OTOITEMEHT, (POTOJATUYUK, COJTHEUYHAS
OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekra.

CBeTOoquOI.

Conneunas Oatapest.

Tema 2. Cmpoenue amoma

Mognens atoma Tomcona. OnbiTsl Pesepdopaa mo paccesnuto o -yactuil. Ilnanerapuas mozens aToma.
[Toctynarsl bopa. U3nydenue u nornomieHue GOTOHOB MPH MEPEX0/ie aTOMa C OAHOIO YPOBHS SHEPruu Ha
npyroi. Buasl ciektpoB. CriekTp ypoBHEN SHEPrUM aToMa BOJOPO/a.
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BoxnoBrble cBoiicTBa yactuil. Bonnsl e bpoiins. KopryckynsipHO-BOJIIHOBOM Tyanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyUYeHUE.

TexHUYeCcKHue YCTpONCTBA W MPAKTUYECKOE MPUMEHEHHWE: CIEKTPAJbHBIN aHanmu3 (CHEKTPOCKOMN),
Ja3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu

Monens oneita Pesepdopra.

OmnpenenieHne JUTMHBI BOJTHBI Jla3epa.

HabGmronenue nuHeHvaTsIx CIEKTPOB U3TYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

HabGmronenue nuHeH9aToro crexkTpa.

Tema 3. Amommnoe a0po

DKCTepUMEHTHI, TOKa3bIBAIOIIUE CIOKHOCTh CTpOoeHUs snapa. OTKpbITHE PaAHUOAKTUBHOCTH. OMBITHI
Pezepdopna mo ompeneneHuI0 cocTaBa paauoakTUBHOrO u3nydeHus. CBoiicTBa anbda-, Oera-, ramma-
u3ny4yeHus. BnusHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHe TpoTOHAa M HeWrTpoHa. Hyknmonnas monens siapa ['elizenOepra—lBanenko. 3apsia sipa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnan. ONEKTpOHHBIH H  TO3UTPOHHBIA  Oera-pacman. ['amma-uznyuyeHuwe. 3akoH
PaAMOaKTUBHOIO pacnaza.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

SnepHsble peakuun. [leneHne U CUHTE3 A1€ep.

Snepubiii peakrop. Tepmosnepubiii cunte3. [Ipobmembl W MEPCIEKTUBBI SACPHON SHEPIETUKH.
OKOJIOTUYECKHE ACIEKTHI SIIEPHON DHEPIETUKHU.

OnemeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Metoab! HaOJIIOACHHUS U PErUCTPALIUH 3JIEMEHTapHBIX YacTHULL.

@dynpaMeHTanbHbIE B3auMoelcTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHUpA.

TexHuueckue ycTpOMCTBA M MPaKTHYECKOE MPUMEHEHHE: JO03UMETp, KamMepa BuibcoHa, siepHbIi
peakTop, atToMHasi 6oM0a.

Jlemoncmpayuu

CYETYrK MOHU3UPYIOMINX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M aCTPOPU3UKHU

Otansl pa3zBUTHs AcCTpoHOMUHU. [IpHuKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMUM.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/IbI, INIAHETH, MX BUANMOE ABHKCHUE.

Conneunas cucrtema.

Connue. Conneuynass akTuBHOCTh. Mcrtounuk sHeprum ConHua MU 3BE34. 3BE3IBI, UX OCHOBHBIE
XapaKkTepUCTUKU.  JlmarpaMma  «CHEKTPaJbHBIA  KJIacC  —  CBETUMOCTBb».  3BE3[bl  TJIaBHOMU
MOCJIEIOBATENIbHOCTU. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J] IJIABHOM IOCJIEI0BATEIbHOCTH.
Bnytpennee ctpoenue 3BE€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOXKIEHWN MU 3Boiarounu ConHuoa u
3BE3]1. DTaIbl )KU3HU 3BE3/I.

Mueunsiii [TyTe — Hama I'anaktuka. [lonoxxenue u nemxenue ConHua B ['amakTuke. TUIBI rajlakTHK.
Panuoranaktuky u kBazapsl. UEpHbIE ABIPHI B sAPax TAIAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa606ma. PasOeranme ramaktuk. Teopus bombiroro
B3pbIBa. PEIMKTOBOE H3ITyUyeHUeE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus
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HaGmtoneHuss HEBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAaHHMEM KOMIIBIOTEPHBIX MPUIOKEHUN JUIs
OlpesiesIeHUs] MOJIO0XKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHbIE co3Be3ausi CeBepHOro
HOJIyIIApHsl U IPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, muiianer, Mieunoro [TyTu.

Oo6o0maronee NnoBTopeHune

Ponb pu3uky 1 acTpOHOMUHU B SKOHOMHUYECKOM, TEXHOJIOTHIECKOM, COIMAaIbHON U ATUYECKO chepax
NeSITeIbHOCTH YEJIOBEKa, pojb U MECTO (U3MKU M aCTPOHOMMU B COBPEMEHHON HayyHOW KapTHHE MHpa,
ponb (usuyeckor Teopud B (HOPMHUPOBAHMU TIPEACTABICHUH O (u3HUecKOoW KapTUHE MHUpaA, MECTO
¢u3nyeckoil KapTHHBI MHMpa B OOLIEM pALY COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX NpPEACTaBICHUN O
IIPUPOJE.

MexnpeaMeTHbie CBS3H

Nzydenue kypca ¢puszuku 6a30Boro ypoBHs B 11 Kitacce ocymecTBIsSeTCS ¢ yUETOM COAEPIKATENBHBIX
MEXITPEIMETHBIX CBsI3€l ¢ KypcaMi MaTeMaTUKU, OMOJIOTHH, XUMUH, Freorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle noHAmus, CBS3aHHBIE C W3YYEHMEM METOJOB HAy4YHOI'O IIO3HAHUS: SIBICHHE,
Hay4Hblil (akT, runoresa, ¢Qusnyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOMIOIEHHE, SKCIEPUMEHT,
MOJEJINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUEe CHUCTEMbl YPaBHEHUH, TPUTOHOMETpUUYECKHE (DYHKIUHM: CHHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOEKIMH HA OCH
KOOpJMHAT, CJIO)KEHUE BEKTOPOB, IPOM3BOJHBIE DJIEMEHTapHbIX (QYHKUMH, TNPU3HAKU MOA00MS
TPEYTOJILHUKOB, OTIPEIEICeHUE IJIOUIAIU INIOCKUX GUryp u o0bEMa Tel.

Buonozus: >nextpudeckue sBICHUs B )KUBOH NpUpOAE, KonebaTeabHbIe ABUKEHHS B )KMBOH IpUpoae,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJIE, JEUCTBUE PAJIUALIMY HA )KUBBIE OPTraHU3MBI.

Xumusa: CTpOCHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAIUIMYECKON PEHIETKH, CIIEKTPAIbHBIN aHAJIH3.

l'eoepaghus: MmarHuTHBIE MOMIOCA 3EMJIIH, 3aJI€KU MAarHUTHBIX Py, GOTOCHEMKA 36MHOM MOBEPXHOCTH,
IIpEACKa3aHUE 3EMIICTPSICEHUM.

Texnonoeusi: JMHAW  DJIEKTpONEpenad, TIEHEpaTop IEPEMEHHOIO TOK4, JJIEKTPOABHUIATElNb,
WHAYKIUOHHAs Tedb, pajaap, paauonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neub, TpoeKIMOHHBII
anmapar, BOJJIOKOHHas ONITUKA, COJTHEYHast OaTapest.
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ININTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUA

OcBoenne yyeOHoro mnpenmera «®Puszuka» Ha ypoBHE cpeaHero oOmiero oOpasoBaHus (0a30BBIi
YPOBEHB) JIOJKHO OOECTIEeUUTh JTOCTHIKEHHE CIEIYIONUX JIMYHOCTHBIX, METANpEeJAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHHS y4eOHOro mpeamera «Pu3nkay» OHKHBI OTpa)XkaTb TOTOBHOCTH U
CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEW MO3MIMEH JHMYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX YyOE€XIEHUH, COOTBETCTBYIOLINX
TPaJWLMOHHBIM IEHHOCTSAM POCCHUHCKOro oOIIecTBa, paclIUpeHHe >KU3HEHHOTO OIbITa U OIbITa
JESTEIbHOCTH B MPOLIECCE PEAIN3ALIMNA OCHOBHBIX HAIIPABJIEHUN BOCIUTATEIbHON JESATENBHOCTH, B TOM UUCIIE
B YaCTHU:

1) rpaskaaHCcKOro BOCIMTAHHUSA:

c(hOpMUPOBAHHOCTH T'PAXKAAHCKOW MO3UIIMUA OO0YYaIOUIErocsi KaK aKTMBHOI'O M OTBETCTBEHHOT'O 4JICHA
pOCCHIfCKOTO 00IIEeCTBa;

MPUHATHE TPATUIIUOHHBIX 00IIEUYETIOBEUECKUX TYMAaHUCTUYECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpECaX I'PakJIaHCKOIO OOIECTBAa, y4acTBOBATh B
CaMOYIIpaBJICHUU B 00pa30BaTEeNbHON OpraHU3aluy;

YMEHHE B3aMMOJICHCTBOBATh C COIHAJIbHBIMH WHCTUTYTaMH B COOTBETCTBHHM C WX (QYHKUUAMHU U
Ha3HAYCHHEM;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUICKOM Ipa)1aHCKOW MACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHXKEHUSM POCCUUCKUX YYEHBIX B
001acTi PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOT'O TIOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACH Ha MOPAJIbHO-
HPABCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOTO OyAylIero;

4) 3cTeTHYEeCKOr0 BOCIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOUasl 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO (PU3NUECKOM
HayKe;

5) Tpya0BOIr0 BOCIMTAHMSA:

MHTEpEC K pa3IHuHbIM chepaM npodecCHOHATBHOM AEATEIbHOCTH, B TOM YHUCJIE CBA3aHHBIM C (DU3UKOMH
Y TEXHUKOW, YMEHHE COBEpIIaTh OCO3ZHAHHBIM BHIOOP Oyaymied mpodeccuu M pealn30BbIBaTh COOCTBEHHBIC
JKU3HEHHbIE IJIaHBI,

TOTOBHOCTb M CTIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOpPa30BaHUIO B 00JacTH (PU3UKK HA MPOTSHKCHUH
BCEM KU3HU;

6) 3K0J10rM4ecKOro BOCIIMTAHMS:

c(OPMHPOBAHHOCTh 3KOJOTMUYECKOW KYyJbTYPHl, OCO3HAHHE IJIOOAIBHOTO XapakTepa 3KOJIOTMYECKHX
po0Jem;

IUIAHUPOBAHUE U OCYILECTBJICHHE JEUCTBUM B OKpPYXKalOLIEd Cpele Ha OCHOBE 3HAHUA Leled
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paclIipeHHe ONbITA AEITEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH Ha OCHOBE UMEIOLINXCS 3HAHUH 110
busuke;

7) BEHHOCTH HAYYHOI'0 NIO3HAHHUS:

c(OpMUPOBAHHOCT, ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BHUTHUS
¢du3nueckoil HaykH;
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OCO3HAaHHUEC LI CHHOCTH Hay‘{HOﬁ ACATCIIBHOCTH, TOTOBHOCTHL B IPOHECCC HUIYUCHHUA (1)I/I3I/IKI/I
OCYHMECTBJIATH NPOCKTHYIO U UCCIICAOBATCIIBCKYIO ACATCIIbHOCTD MHAUBHUYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiCTBUS
Ba3zoBble JJornueckue neiicTBUA:

CaMOCTOSITEIIEHO (POPMYJTUPOBATEH U aKTYaTU3UPOBAThH MTPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

ONpEeNEeNATh UEIH AESITEIIbHOCTH, 33/1aBaTh IAPAMETPhI U KPUTEPUU UX JTOCTUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IIPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

pa3pabaTeiBaTh IUJIaH peuieHus MpoOjaemMbl ¢ Yy4ETOM aHajidM3a HMMEIOMIMXCS MaTepuaibHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JI€ATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB 1IEJISIM, OLIEHUBATh PUCKU
IMOCJIEICTBUIN NEATCILHOCTH;

KOOPJMHHUPOBATh U BBIMOJIHATH pabOTy B YCIOBHUAX PEAIbHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIIeM.

Ba3oBble uccienoBarebCKue AeiCTBUA:

BJIa/I€Th HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U MeTo1aMu (PU3UYECKOM HAyKH;

BJIQJICTh HABBIKAMHU Yy4YeOHO-MCCIICIOBATEILCKON M TMPOCKTHOW JCSATEILHOCTH B 00JIaCTH (DU3HKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB peuleHHsl 3aaad (HU3HuecKoro
COJIepXKaHUs, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B IMO3HAHUS;

BJIQ/IETh BUJAMHU JI€ATEIHHOCTH I10 MOJYYSHHUIO HOBOT'O 3HAHUS, €r0 MHTEPIpETalui, IPeoOpa3oBaHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YYeOHBIX CUTYAIUsIX, B TOM YHCJIC MPU CO3/IaHUN YIEOHBIX MPOCKTOB B 00IaCTH
(07637047

BBISIBJIATh TMPUYMHHO-CIICJACTBEHHBIE CBSI3M M aKTyaJM3UpPOBATh 3a/layy, BBIJBUraTh THUIOTE3Yy €&
peuIeHus, HaXOAUTh apryMEHTHI JUIsl JOKA3aTeJbCTBA CBOMX YTBEPKJICHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUHU
perieHus;

AQHAJM3UPOBATh IIOJIyYEHHBIE B XOJI€ PEIICHUS 3aJa4yd pe3yJbTaTbl, KPUTUYECKH OLEHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIHUPOBATh COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON JESATENIbHOCTH, B TOM YUCIE MPH
U3y4eHUH (PU3MKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3UKE B IPAKTHUECKYIO 00JaCTh KU3HEAEATEIILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HbIX yUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC UJIEU, IPEAJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIONINE ajJbTepPHATUBHBIEC PEILICHUS.

Paborta ¢ unopmanmeii:

BJIa/IE€Th HABbIKAMU TMOJy4YeHUsS HHPOpMAUN PU3NIECKOTO COACPKAHUSI U3 HICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEILHO OCYIIECTBISITh TIOMCK, aHajdW3, CHUCTEMATHU3alMI0 ¥ HHTEpPHpeTanuio WH(OpMauu
pa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CpeAcTBa HH(GOPMALMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHMH B peUICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 33/1a4 C COOJIOJCHHEM TPEOOBAHUW SPrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, THUTUEHBl, pecypcocOepekeHus, TMPaBOBBIX U OJTUYECKUX HOPM, HOPM
MH(POPMALIMOHHOM 6€30MacHOCTH;

co3laBaThb TEKCThl (DU3MUECKOTO COAEpX aHUs B pPAa3IUYHBIX (opmarax ¢ y4y€TOM Ha3HAUYCHUS
uH(bOpPMAIIMHU U 1ETIEBOI ayAUTOPHUH, BEIOUpAs ONTUMAIBHYIO (DOpPMY TPECTABICHUS U BU3YAIH3AIIHH.

KoMMyHuKaTHBHBIC YHHBeEpcaabHbIe y4eOHbIE JeHCTBHUSA:
OCYILECTBJIATh OOILEHHE HA YPOKax (PU3MKKU U BO BHEYPOUHOH 1€ATEIIbHOCTH;
pacro3HaBaTh MPEANOCHIIKY KOH(OIMKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHI;



17

pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/CTB;

MOHMMATb U UCMOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIbHON pabOThI;

BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUI C y4éTOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
KaQ)KJIOTO WICHA KOJIJICKTHBA;

IIPUHUMATDH LIEJIM COBMECTHOW NEATENbHOCTH, OPraHU30BBIBATE M KOOPAMHHUPOBATH ACUCTBHA IO €€
JOCTHKEHHUIO: COCTABJIATh IUIaH JIEHCTBUM, paclpeAesaTh poju ¢ YYETOM MHEHHUH YYaCTHHUKOB, OOCYXIaTb
pe3yJIbTaThl COBMECTHON pabOThI;

OLICHUBATh KadeCTBO CBOETO BKJIAJa W KaKIAOrO YYaCTHHKA KOMaHIbl B OOMIMKA pe3ynbTaTr II0
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE NPOEKTHI, OLICHUBATh WJECH C ITO3ULUHA HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON
3HaYUMOCTH;

OCYILECTBIIATh IIO3UTHBHOE CTPAaTErMYECKOE IOBEACHUE B PA3JIUYHBIX CHUTYalUsX, MPOSBIAThH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUIIUATHBHBIM.

PeryasiTuBHble YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYILIECTBIIATh IO3HABATENIbHYIO AEATENBHOCTh B 00JIACTH (PM3UKU U ACTPOHOMMH,
BBISIBIISATH MPOOJIEMBI, CTABUTH M (POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBIIATh IUIAH PEIICHHs PAacUYETHBIX M KauYECTBEHHBIX 3a]a4, IUIaH BBINOJIHECHUS
MPAaKTUYECKOH paboTHI C yUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOBMOKHOCTEH M IPEAIIOUYTECHU;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CrocoO0CTBOBaTh (DOPMUPOBAHUIO U MPOSABICHUIO APYAULMH B 00JaCTH (U3UKHU, IOCTOSIHHO MOBBIIIAThH
CBOIi 00pa30BaTeNbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTh, OLIEHUBATH COOTBETCTBHE
pE3yJIBTATOB LIEIISIM;

BJaJIeTh HABBIKAMU TI03HABATENbHOW pe(IeKCHMH KaK OCO3HAHMS COBEpIIAeMbIX JCHCTBHHA U
MBICIIUTENIBHBIX IPOLECCOB, X PE3yNIbTATOB U OCHOBAHMIA,

UCTIOJIb30BaTh MPUEMBI pe(IIeKCHUH TSl OLICHKH CUTYaIlH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYIHX NP aHAINU3€E PE3yIbTaTOB AEATEIbHOCTH;

IPUHUMATh ce0s, TOHUMasl CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI IPYTHX IIPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKH.

B mporecce MOCTMKEHUSI JTMYHOCTHBIX PE3yJIbTATOB OCBOEHHS MPOTPaMMBI MO (U3UKE IS YPOBHS
cpeaHero oOmero o0pa3oBaHMs Yy OOYYarOLIMXCS COBEPIUIEHCTBYETCS 3MOLMOHAJIBHBIA  HMHTEIUIEKT,
npernoiararomui copMUpOBaHHOCTE!

CaMOCO3HAHUs, BKJIIOYAIOUIETO CIOCOOHOCTh IMOHMMAaTh CBOE 3MOIMOHAIBHOE COCTOSIHUE, BHUIETh
HaIlpaBJICHUS Pa3BUTUS COOCTBEHHON SMOIMOHALHON Cepsl, ObITh YBEpEHHBIM B cele;

CaMOpEryJIMpOBaHus, BKIIOYAIOIIErO0 CaMOKOHTPOJb, YMEHHUE INPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CHOCOOHOCTh AJANTHPOBATHCS K 3MOIMOHAIBHBIM M3MEHEHHMSM U MPOSBIATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHE! MOTHMBAlLlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTM)KEHMIO L€ MU YCIEXy, ONTHMU3M,
MHULMATUBHOCTb, YMEHHUE ICHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKJIIOYAIOUICH CIIOCOOHOCTh MOHMUMATh SMOLMOHAIBHOE COCTOSHUE JPYTUX, YUUTHIBATH €r0
IIPY OCYILECTBIEHUH OOLIEHNUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH BBICTPaMBAaTh OTHOLICHUS C JPYTUMHU JIOIAbMH,
3a00TUTBCSA, IPOSIBIIATH MHTEPEC U pa3peliaTb KOH(PIUKTHL.
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HPEAMETHBLIE PE3YJIbTATHBI

K xonny oOyudenus B 10 Kjacce mpeaMeTHbIE pe3ybTaThl Ha 0A30BOM YpOBHE JOJKHBI OTpa)karThb
c(OpPMHPOBAHHOCTD y 00yUAIOMIUXCSI YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (U3UKU B (HOPMHUPOBAHHHM COBPEMEHHON HAy4YHOM
KApTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM AESITEIBHOCTH JIHOJEH;

YUUTHIBATh TPAHULBI TMPUMEHEHHUS U3YYECHHBIX (U3NYECKUX MOJENeil: MarepuainbHas TOYKa,
MHEepLMaJgbHas cucTeMa OTcuéra, a0COJIOTHO TBEPAOE TENO, WACAJIbHBIM Ta3, MOJEIM CTPOEHUS Ta3oB,
KHUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUYECKUI 3apsii MPH pelieHrnn GU3NIECKuX 3a/1ay;

pacrio3HaBaTh (pU3MUECKUE SBICHUS (TIPOLIECCHI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOEHHUs BEIIeCTBA M AJIEKTPOJMHAMUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE JBWKEHHE, CBOOOJHOE TaJeHHe Tel, IBIKEHHE I10 OKPYXKHOCTH,
MHEpLUA, B3auMoJeicTBUe Tel, Auddy3usi, OpOyHOBCKOE ABIKEHUE, CTPOCHHE JKUIKOCTEH U TBEPIBIX Tell,
U3MeHeHne 00bEMa Tell MPH HarpeBaHWU (OXJIAXKIECHUH), TEIUIOBOE paBHOBECHE, MCIIAPEHUE, KOHICHCAINS,
IJIaBJICHUE, KPUCTAIUIA3AIUS, KUTIEHHUE, BIIaJKHOCTh BO3/lyXa, IMOBBIIICHUE IABJICHUS ra3a MpU €ro HarpeBaHuu
B 3aKpBITOM COCYJE, CBSI3b MEXJy IapaMeTpamMH COCTOSHUSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aUMOJICHICTBUE 3apsI0B;

ONHKCBHIBATh MEXAHWYECKOE JBIDKEHHE, WCHOJb3ys (HU3MUECKUE BEIMYMHBI: KOOPAWHATA, IIyTbh,
NepeMenIeHue, CKOPOCThb, YCKOpPEHHE, Macca Teja, CWIa, HMIYJIbC Tela, KUHETHYeCKash »JHEprus,
NOTEHIMAJIbHAS PHEPIUs, MeXaHudyeckas paboTa, MeXaHWYecKas MOIIHOCTh; NMPH OMHCAHUH IPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICI HCTIONb3yEMbIX BEIMYUH, UX 0003HAUYCHUS U €AMHUIIBI, HAXOAUTH (OPMYIIBI,
CBSI3BIBAIOIINE TAaHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BEITHUNHAMU;

ONKCHIBATh M3y4YEHHBbIC TEIUIOBbIE CBOMCTBA TEJN U TEIUIOBBIC SIBICHUA, HCHIONB3Ys (pu3nueckue
BEJIMUMHBI: 1aBJICHUE ra3a, TEMIEpaTypa, CPEAHss KNHETHUECKAasi SHEPT Ul XaOTUYECKOTO JIBUKEHUS MOJIEKYJI,
CpelHeKBapaTUyHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsS »HHeprusi, pabora rasa,
KOO(QQHUIMEHT TOJE3HOrO JEHCTBHA TEIUIOBOTO JABHTraTels; IPH ONWCAHWM TPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI HCHOJB3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W €IUHUIBl, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIOIINE TAHHYIO (PM3NYECKYIO BEIMYHMHY C APYTUMH BEITHUHUHAM;

OMKCHIBATh W3YYCHHbIC AJIEKTPUYECKUE CBOICTBA BEIIECTBA M JJIEKTPUUECKHE SIBJICHHS (TPOIECCHI),
UCTIONB3Ysl (PU3MUYECKUE BEIWYMHBI: DJEKTPUUYECKUNA 3apsi, 3JICKTPUYECKOe I0Je, HANpPSHKEHHOCTH IOJIA,
MOTEHLIMad, pPa3HOCTh MOTEHLHUANOB; MpPH ONHCAHUM MPABWIBHO TPAKTOBaTh (PUIUUYECKHI CMBICI
UCTIONIb3YEMBIX BEJIMYMH, MX O0O3HAueHHWs M EIUHMIbI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOUINE TaHHYIO
bu3NYeCKyI0 BEIMYUHY C APYTUMHU BEIHMUYNHAMU;

aHAU3UPOBATh (PU3MUECKUE TMPOLECCHl M SIBICHUS, WUCHOJIB3Ysd (pu3nyeckue 3aKOHBI W MPUHIUIIGL:
3aKkoH BceMupHoro tsarorenus, I, I1 u I1I 3akonbl HbroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPIUH, 3aKOH
COXpPAHEHHUS HWMITYJIbCA, MPUHLMI CYNEPHO3UIUU CWJI, TPUHIUI PABHOMPABHS HHEPLUUATBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHIO0 CTPOEHHUS BELIECTBA, TA30BbIE€ 3aKOHBI, CBS3b CpPEIHEU
KMHETUYECKOW DSHEPTrUU TEIUIOBOTO MABWKCHHUS MOJEKYJI C aOCOJIOTHOW TeMIepaTypoi, MepBBIH 3aKOH
TEPMOJMHAMUKH, 33aKOH COXPAaHEHMs DJIEKTPUYECKOro 3apsana, 3akoH Kymona, mpum 3TOM pasnudarh
CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA, €ro MaTeMaTH4YecKOe BBIPAKEHHE U YCIOBUs (TPaHUIBI, OOJIACTH)
MIPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TPUHIUIIBI IEHCTBUS MAIINH, MPUOOPOB U TEXHUYECKHX yCTPOWMCTB; pa3inyarh
yCIIOBUS UX O€30MacCHOr0 UCTIOIb30BAaHUS B TIOBCETHEBHOM KU3HU;

BBINOJIHATH SKCIIEPUMEHTHI IO UCCIICAOBAHUIO (PU3UYECKUX SBJICHUM U MPOIECCOB C UCHOIb30BAHUEM
MPSIMBIX M KOCBEHHBIX H3MEPECHHM, MpU TOM (POPMYIHpPOBaTh MpoOJIeMy/3aady W TUIIOTE3y y4eOHOTO
HKCIEPUMEHTA, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOr0 000py10BaHMUs, IPOBOJUTH ONBIT U (POPMYIHPOBATH
BBIBO/IBI;

OCYIIECTBIIATh TPSMbIE U KOCBEHHbIE WU3MEpeHHs] (M3MUECKUX BEIUYHMH, MPU OSTOM BBIOUPATH
ONTUMAJIBHBINA CIIOCOO U3MEPEHUs U UCIOIb30BaTh U3BECTHBIE METO/IbI OIICHKHU MOIPEUTHOCTEN U3MEPEHHIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (DPU3MUECKUMHU BETMYMHAMHU C UCIIOJIb30BAHUEM IPSIMBIX U3MEPECHHIA,
IIPU 3TOM KOHCTPYHpPOBaTh YCTaHOBKY, (DMKCHPOBATh PE3yJIbTAThl MOJYyUYEHHOW 3aBUCUMOCTU (PU3MUECKHUX
BEJIMYMH B BUJIE Ta0IHIl U TpadUKOB, AeTaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHUS;
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coOnrofaTh mpaBwia O€30MacHOrO Tpyda MpU TPOBEIACHHM HCCIENOBAHUN B paMKax ydueOHOro
AKCIIEPUMEHTA, YU4eOHO-UCCIEOBATEIBCKON U IPOSKTHON JACSITEIIBHOCTU C UCIIOIH30BAHUEM U3MEPUTEITBHBIX
YCTPOMCTB U J1a00paTOPHOTO 000PYI0BAHUS;

pelmiaTh pacu€THBIC 3a]]a91 C SIBHO 33JJaHHOW (PU3NICCKOM MOJIENBIO, UCTIONB3Ys (PU3HUECKHUE 3aKOHBI U
MIPUHIIMIIBI, HA OCHOBE aHaln3a YCJIOBUS 3aJaud BBHIOMpPATh (PU3UUECKYIO MOJIENb, BBIICIATH (hPU3UUECKUE
BEIMYUHBI U (POpPMYyJIBI, HEOOXOAMMBIE i €€ pelIeHUs, MPOBOJUTH PACUYEThl M OIEHUBATH PEaTbHOCTH
MOJTyYEHHOT0 3HAUYEHUS (PU3HUECKON BEIUYUHBL

penaTh KaueCTBEHHBIE 33/1aui: BBICTPAUBATH JJOTUYECKU HEMPOTUBOPEUUBYIO IIEMOUKY PACCYNKIACHUH C
OTOPOM Ha U3yUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBICHUS;

UCIIONIb30BaTh MPHU PEIICHWH YYeOHBIX 3aJad COBPEMEHHbBIE WH()OPMAIMOHHBIC TEXHOJOTHUHU JUIS
MOKCKa, CTPYKTYPUPOBAHMs, WHTEPIPETAllMM W TPEICTABICHUS Y4eOHOW U  HAy4HO-TIOMYJISPHOU
uHPOpMAIlMK, TIOJYYEHHOW W3 Pa3IMYHbIX MCTOYHHUKOB, KPHUTUYCCKH aHAIM3UPOBATH IMOyIAEMYIO
uHdopmarImio;

MPUBOJIUTH TMPHUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YYECHBIX-(DU3MKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETHUYECKUE 3HaHUsA 1O (HU3MKE B TIOBCETHEBHOW JKU3HU i OOeCIeYCHHUS
0€e30MMacHOCTH NP OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU yCTPOMCTBAMH, AJISi COXPAHEHUS 3[I0POBBS U
COOITIOJICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHHUS B OKPY KaloOIIel cpesie;

paboTaTh B IpYyIE C BBHINOJIHEHWEM DPA3IMYHBIX COLMAIBHBIX pOJICH, MIAHUPOBATh PadOTy TPYMIIbI,
paIoHaIbHO pACIPENCTATh OO0SN3aHHOCTH W IUIAHUPOBATH JEATEIHHOCTh B HECTAHIAPTHBIX CHUTYaIUsX,
aJIeKBaTHO OIICHUBATh BKJIAJl KaXKIOT0 U3 YYaCTHUKOB TPYIIBI B pELICHHE pacCMaTPUBAEMOM MPOOIEMBI.

K konimy oOydenus B 11 kjacce mpeaMeTHBIE pe3yJbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPAXkKaTh
c(hOpMUPOBAHHOCTH Y 00yUaIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha TpPUMEpax pojb U MecTo (M3WKU B (DOPMHUPOBAHWHM COBPEMECHHOW HAy4YHOU
KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU M TEXHOJIOTUH, B MPAKTHUECKON NEATEIBHOCTH JIIOJCH,
[EJIOCTHOCTh U €IMHCTBO (PU3NICCKONM KAPTUHBI MUPA;

YUUTHIBATh TPAHUIIbl IPUMEHEHHUS U3YYCHHBIX (PU3NUECKUX MOJIENICH: TOUCUHBIH 2JIEKTPUUECKU 3aps/,
Jy4 CBETa, TOUYECUHBIH HMCTOYHHUK CBETA, si/EpHAs MOJEJIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO siapa MpH
pereHnu GU3NIEeCKUX 3a1a4;

pacmo3HaBaTh (U3MYECKUE SBJICHUS (MIPOLIECCHI) H  OOBACHATHP WX HAa OCHOBE 3aKOHOB
AIIEKTPOIMHAMUKH U KBAaHTOBOM (PM3UKHU: 3JIEKTpUUYECKasi MPOBOAUMOCTH, TEIJIOBOE, CBETOBOE, XUMUUECKOE,
MarHuTHOE JIEUCTBUS TOKA, B3AMMOJICHCTBHE MArHUTOB, AJIEKTPOMATrHUTHAS UHIYKIIUSI, IEHCTBHE MATHUTHOT'O
MoJjis Ha MPOBOAHMK C TOKOM M JABWXKYIIMMCS 3apsif, JJIEKTPOMArHUTHBIE KOJIEOAHUS W  BOJIHBI,
NPSIMOJIMHEWHOE pacIpOCTpaHEHUE CBETa, OTpaKEHUE, NpelomiieHue, uHTepdepeHus, AUPpakus u
noJisipu3aIiusl CBeTa, AUchepcus cBera, doTodnektpudeckuil ddpdext (dhoTodrddekrt), cBeTOBOE NaBIICHHE,
BO3HHKHOBEHHUE JIMHENYATOTO CIIEKTPa aTOMa BOJOPOa, €CTECTBEHHAs! U UICKYCCTBEHHAs paIMOAKTUBHOCTD;

OTNMCHIBATh U3YUYEHHbIE CBOWCTBA BELIECTBA (3JIEKTPUUYECKHE, MAaTHUTHBIE, ONITUYECKUE, DIIEKTPUUECKYIO
MPOBOAMMOCTh PA3JMYHBIX CpEA) M DIIEKTPOMATHUTHBIC SIBICHUS (TPOIIECCHI), HCIONB3Yys (U3HUECKUE
BEJIMUMHBI: JIEKTPUUECKUN 3apsijl, CHIa TOKa, AJIEKTPUUECKOE HANPSDKEHUE, SJIEKTPUUECKOE COMPOTUBIICHUE,
pPa3HOCTh MOTEHIIMAJIOB, AIEKTPOABIIKYIAS CHila, paboTa TOKa, MHIYKIUS MarHUTHOTO TOJIS, CHJIa AMIIepa,
cuna JlopeHua, HHAYKTUBHOCTh KaTYIIKH, SHEPTHUS AMEKTPUYECKOTO U MarHUTHOTO TOJIEH, IEPUOJT U YacToTa
KoneOaHuil B KoeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DJICKTPOMATHUTHBIX
KosnebaHui, (pokycHOe paccTOsHHME W OINTHYecKas cuja JUH3bl, IPU OMHMCAHWU MPABUIBHO TPAaKTOBAThH
(bu3MYECKUH CMBICT HCMIOJB3YEMbIX BEJIWYMH, HUX OOO3HAYCHUS W EIWHHIBI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (DU3HUYECKYIO BEJIMUUHY C JPYTMMH BETUYUHAMU;

OTHCHIBATh N3YUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCIIONB3YsI PU3NISCKUE BETHUUHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YAaCTOTa CBETA, SHEPIHs U UMITYJIbC (POTOHA, IEPHO/] MOTypacnaia,
DHEPrus CBS3U aTOMHBIX SAEp, MPU ONUCAHUU MPABUIBHO TPAKTOBATH (DM3MUYECKUN CMBICT HCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €AMHULIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIIUYNHY
C IPYTUMU BEIMYMHAMU, BBIYUCIIATH 3HaYCHHE (PU3NIECKON BEITHMYMHBI,

aHAIM3UPOBATh (U3MYECKHUE MPOLECChl U SBJICHUS, UCHOJIb3ys (U3MYECKHUE 3aKOHbI M MPUHIUIIBL:
3akoH OwMa, 3aKOHBI TIOCJIEJOBATEIBHOTO W MNApAJUICIbHOTO COEAUMHEHUSI TMPOBOJHUKOB, 3aKOH
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Jlxoynsa—JleHna, 3aKOH 3JCKTPOMArHUTHOW HMHIYKIIUH, 3aKOH MPSMOJIMHEWHOTO paclpoCTpaHEHHs CBETa,
3aKOHBI OTPaXCHHS CBETA, 3aKOHBI NPEJIOMIICHUS CBETA, YpaBHeHUE DiHIITeHHA s hoTodddekTa, 3akoH
COXpaHEHHsI YHEPTUH, 3aKOH COXPAHCHUS HMITYJbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOrO 3apsijia, 3aKOH
COXpaHEHHsI MAacCOBOTO 4YHCIIA, MOCTYJNaThl bopa, 3aKOH pagMoaKTHBHOTO paclajia, Mpu 3TOM pa3linyaTh
CIIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOEe BbIPAKCHHWE W YCIOBHUs (TPaHUIIBI, O0JIACTH)
PUMEHUMOCTH;

OTPE/ICTISTh HAMPaBICHUE BEKTOPa HWHIYKIIMH MAarHUTHOTO IMOJIS TIPOBOTHMKA C TOKOM, CHJIBI AMIiepa u
cuiibl JIopeHiia;

CTPOUThH U OIMKCHIBATH H300pAXKEHUE, CO3IaBAEMOE TNIOCKUM 3€PKaJIOM, TOHKO# JIMH301;

BBIMOJIHATH 3KCIIEPUMEHTBI 10 UCCIICAOBAHUIO (DHU3UUECKUX SBICHHUH U MPOIECCOB ¢ UCIOIb30BAHUEM
OpSAMBIX W KOCBEHHBIX H3MEPEHHUil: MpH 3ToM (opMysMpoBaTh MpobsIeMy/3amady W THUIOTE3Y Y4eOHOro
9KCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOT0 000y I0BaHHUs, IPOBOIUTH OMBIT U (HOPMYJIHUPOBATH
BBIBOJIBI;

OCYILECTBIIATh MPSIMbIC M KOCBEHHBIC H3MEPCHUS (PU3MUYCCKUX BEJIHYWH, MPU OTOM BBIOUpPATH
ONTHMAJIbHBIN CITOCO0 M3MEPEHUS U MCIIOIb30BaTh N3BECTHBIC METO/IbI OIICHKH TIOTPEITHOCTEH U3MEPEHHIA;

UCCIIEIOBaTh 3aBUCUMOCTH (DU3NYECKUX BEIMYUH C MCIOJIB30BAHUEM MPSIMBIX M3MEPCHUMU: MPH 3TOM
KOHCTPYHPOBAaTh YCTaHOBKY, (DHMKCHPOBATh PE3yJbTAThl MOJYYCHHON 3aBUCHMOCTH (DU3UYECKUX BEIHYHMH B
BHUjIe TaOJMIl U TPadHKOB, e1aTh BBIBOBI 110 Pe3yJIbTaTaM UCCIICI0BaHMS;

cobmoaTh MpaBuia OE30MacHOTO TpyJda MpU MPOBEACHHHM KCCICAOBAaHUNA B paMKax y4eOHOro
9KCIEPUMEHTA, YUeOHO-UCCIIC0BATEILCKOM M POCKTHOM ACSTEIBHOCTH C MCIIOJIb30BAaHHEM U3MEPHTEIbHBIX
YCTPOMCTB | 1a00paTOPHOTO 000PYAOBAHNS;

peliaTh pacuEéTHBIC 3a/1a4d C SIBHO 33JaHHOM (U3NUYECKON MOJICIBIO, UCIOJIb3YsT (PU3UUCCKUE 3aKOHBI U
OPUHIIMIBI, HA OCHOBE aHAJM3a YCJIOBHS 3a/laud BbIOMpaTh (DU3UYECKYIO MOJIEINb, BBIACIATH (DU3HUYECKUEC
BEIIMYUHBI U (HOPMYJIbI, HEOOXOMUMBIC Ui €€ peIIeHUs, MPOBOAUTH PacuéThl M OICHUBATH PEAJbHOCTH
MOJTYYEHHOTO 3HAYEHUsI (PU3NUECKON BEITUUHHBI,

peliaTh Ka4eCTBEHHbBIC 33/[aui: BHICTPAMBATh JIOTHUECKH HEIPOTHBOPEUYHMBYIO IIETIOUKY PACCYKICHUMN C
OIOPO¥ Ha U3YYECHHbBIC 3aKOHbI, 3aKOHOMEPHOCTH M (DPU3UUCCKHE SBIICHHS,

UCITIOJIb30BaTh MpPU PEIICHUH YYeOHBIX 3a7ad COBPEMCHHbIC HH()OPMAIMOHHBIC TEXHOJOTHH JIJIs
MOMCKA, CTPYKTYPUPOBAHHUS, MHTEPHPETAMH ¥ TMPEACTABICHUS Yy4eOHOH U  HAYYHO-TIOMYJISIPHOM
UHPOpPMAIIUK, TONYYCHHOW U3 pa3IMYHbIX MCTOYHMKOB, KPUTHYCCKH AaHAJIM3UPOBATH IOJYy4acMYIO
nHdopmaruio;

OOBSICHATH MPUHIIUIIBI ICHCTBUS MAaIIMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB, Pa3INYaTh YCIOBHS MX
0€30MMacHOro UCIOJIb30BAHMUS B MOBCEAHEBHOM KU3HH;

NPUBOJIUTH TIPUMEPHI BKJIaJa POCCUHCKUX U 3apYOCIKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAYKU, B
00BSCHEHHUE MPOIIECCOB OKPYKAIOMIETO MHUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCITIOJIb30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3MKE B TIOBCEAHEBHOW IKM3HHM IS 00ECIeUeHUs
0e30MmacHOCTH TP OOpaIIeH!H ¢ MPUOOPaMH U TEXHUYECKUMU YCTPOUCTBAMH, JISi COXPAHEHHUS 3I0POBbsS U
COOJTIOICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKalOIIel cpejie;

paboTaTh B TpyIIe ¢ BBITOJHEHHEM PA3IMYHBIX COIMANBHBIX POJICH, MIIAHUPOBATh PabOTy TPYIIIbI,
palMOHATIBHO paclpeiessaTh O0S3aHHOCTH W IUIAHUPOBATH JEATCILHOCTh B HECTAHIAAPTHBIX CHUTYAIUsX,
aJICKBATHO OIICHUBAThH BKJIA]] KAXKIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHUE pACCMATPUBAEMOM MPOOIICMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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Ne HaumenoBanue
n/m | pa3eiaoB U TeM
NPOrpamMMmblI

KoanyecTBo 4yacoB

Bcero
e padoThl

KoHTpoJibHBI

IIpakTHyeckue
padoThI

JuieKkTpOHHBIE (U poBbIE)
o0pa3oBaTe/bHbIE Pecypchl

JesTeJIbHOCTD YUYHTEJIsl €
yueToMm padoueii
NPOrpaMMbl BOCTIMTAHUSA

Paszpen 1. PUZUKA U METOAbBI HAYYHOI'O ITO3HAHUA

1.1 dusnka U METOJIbI 2 https://m.edsoo.ru/AVIAWVNQO
HAYYHOTO IMO3HAHHUS
HTroro no pasaeny 2
Pa3znen 2. MEXAHUKA
2.1 KunemaTtuka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 JnHamuka 7 https://m.edsoo.ru/RML6BX3PU
23 3aKOHbBI COXpaHEHUs B 6 1 1 https://m.edsoo.ru/86NRCXHA7
MEXaHHMKE
HTtoro mo pazaeny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOANHAMHUKA

3.1 OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKON TCOPHH

9

1

https://m.edsoo.ru/HRGVENOPE

3.2 OCHOBBI
TEPMOAMHAMHUKH

10 1

https://m.edsoo.ru/HK6KIL.6RS9

33 ArperaTHble
COCTOSIHMSI BEIIECTBA.
@Pa30BbIe NEPEXOIbI

5

https://m.edsoo.ru/HSM355JCH

HTtoro no paszaeny

24

Paznea 4. JIEKTPOJANHAMUKA

-popmupoBanue
CIIOCOOHOCTH TPOSIBIIATH
KPUTUYHOCTH K COOCTBEHHBIM
HaMEpPEHUSIM, MBICIISIM U
MOCTYTIKAM;

-no0y>XJIeHHE COOTI0AaTh
MNPUHIUIBI y4eOHON
JIUCLUIUINHBI U
CaMOOpraHU3aIMK IPU
BBINOJIHEHUH
CaMOCTOSITENIbHON pabOThI Ha
cpaBHeHUE, (HOPMYITUPOBAHUE
BBIBO/IOB;

-NoAJepKaHUe MOTUBALIUMU
JIETEH K MOJIyYEHUIO 3HaHUM,
HaJI&)KMUBAHUIO TTO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUM;

-(opMupoBaHue IEHHOCTEH
CaMOCTOSITEIIbHOCTH H

4.1 DIeKTpOCTaTHKA 10 1 https://m.edsoo.ru/LSRP72QLI MHHIHATHBEL,
4.2 [TocTostHHBIM 12 1 1 https://m.eds0o0.rt/GEWTDQXWW
ANEKTPUYECKUN TOK.
Toku B pa3iuuHbIX
cpenax
HTtoro no pazageny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO 68 4 4

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

11 KIIACC

22

Ne HanmeHnoBaHue pa3iesioB u KosnuecTBo yacos DJIeKTpOHHbIe (LM(pPOBbIE) JesiTe IbHOCTD yYUTE ISt
n/m | TeM NPOrpaMmbl Bcero | Kontpouabnbie | IlpakTnueckue o0pa3oBaTe/ibHbIE PeCypChl ¢ y4eToM padoueit
padoThI padoThI NPOrpamMMmsl
BOCIIMTAHMS
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarauTtHoe moie. 11 1 3 https://m.eds00.ru/Z2Q390NG8 -popmMupoBaHue
DneKTpoMarHuTHas HHAYKIHS CIIOCOOHOCTH MPOSIBIISTH
HTtoro mo paszaeny 11 KPUTUYHOCTB K
Pazpnen 2. KOJIEBAHUA U BOJIHBI COOCTBEHHBIM
2.1 MexaHndeckue n 9 1 https://m.edso0.ru/3TLNQKPG6 HaMEPEHUAM, MBICIIAM U
ANEKTPOMArHUTHBIE KojeOaHus MOCTYIIKAM;
2.2 MexaHnuueckue u 5 1 https://m.eds00.ru/WQT6385V1 -0y K/IeHHE COOIIOATH
3J€KTPOMArHUTHbBIE BOJIHBI MIPUHIIMIIBI Y4eOHOI
2.3 OnTuka 10 3 https://m.edsoo.ru/TUPOITURXM JACIUTUIMHBI 1
UToro 1o pasaeny 24 camMOoOpraHu3aluyu Npu

Paznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH BBIONHCHUH
3.1 OCHOBBI CrICLHAIIBHOM TEOPHH 4 1 https://m.edsoo.ru/AQUCOVDK2 CaMOCTOATCIPHON
OTHOCHTEJIbHOCTH paboThl HAa CpaBHEHUE,
HToro no pazueny 4 bopmynrpoBaHue
Pa3nen 4. KBAHTOBAS ®U3UKA BBIBOJIOB;
4.1 DneMeHThI KBAHTOBOW ONTHKU 6 https://m.edsoo.ru/SWOVAWQRS | ~HOAACPXKaHHC
4.2 Crpoenue aroma 4 hitps://m.edsoo.ru/HSBEAQQEA | MOTHBAIUH JCTCH K
4.3 ATOMHOE 5/1pO 5 https://m.edsoo.ru/97MCIDZXQ | OUYHCHHIIO SHAMH,
WToro 1o pasieny 15 HaJIAKHBAHHIO
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKH I\H/[(;f;;fgfcilﬁlx
5.1 DneMeHTbl aCTPOHOMUU U 7 1 https://m.edsoo.ru/3EOD6KXI9 O THOLICHIL:
ACTPOQHSHKH -@opMHpOBaiHI/Ie
Hroro no pazgeny 7 LeHHOCTEI]
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE CAMOCTOSTALHOCTH 1
6.1 | O06o006maromnee MOBTOPEHUE 4 https://m.edso00.ru/O2JEGZCIM MHHIHATHBHL;
HTtoro mo pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB 68 4 7

110 ITPOTPAMME



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM
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ITOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
K
Ne Tema vooka OﬂnquTB;)cqaCOB I Hara DJIeKTPOHHBbIE HU(PPOBHIE
n/u yp Beero OHTPOJIbHBIE PAKTHYCCKUE | | avyennss | 00pasoBaTebHbIE PeCypebl
padoThbI padoThl

1 Pu3HKa — Hayka o npupoze. Hayunre 1 https://m.edso0.1u/YXGQSPM1P
METO,IbI IO3HAHUS OKPYKAFOIIET0 MUPa
Ponb 1 mecTo usuku B popMupoBaHun

2 COBPEMEHHOW Hay4HOU KapTUHBI MUpa, 1 https://m.edsoo.ru/SHSXWFFVO
B ITPAKTUYCCKON JACSITSIbHOCTH JIOACH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHTEIILHOCTh MEXHHECKOTO 1 https://m.edsoo.ru/RSOA0VSZX
nekenus. [lepemenienue, CKOpoCTb,
YCKOpEHUe

4 Papromeproe npamoIHHeHHoe 1 https://m.edsoo.ru/L8IPY2JEZ
JIBUKCHHE

5 PaBHOYCKOPEHHOE NPAMOHMHEHHOE 1 https://m.edsoo.ru/MDIDKJOUB
JIBUKCHHE

6 CBobonHoe naxemue. ¥ cxopenue 1 https://m.edsoo.ru/MXPLZIX8]J
CcBOOOIHOTO ITaCHUS

7 Kp MIBOTIHHEHIOE JIBHAEHHC. Jlpwicerue 1 https://m.edsoo.ru/TFLI2C4DN
MaTepHUaIbHOU TOUKH MO OKPY>KHOCTH
[IpuHtmn oTHOCUTENBHOCTH ["anumes.

8 WueprmanbHbie CHCTEMBI OTCYETA. 1 https://m.edso0.1u/J6QY7N3IWN
[Tepsriit 3akoH HproTOHA
Macca Tena. Cuna. [Ipuniun

9 cyneprnosuiuu cui. Bropou 3akoH 1 https://m.edsoo.ru/BVINWTAQH
HproTOHA /17151 MaTepUaIbHON TOUKH

10 Tperuut sakon Herotona ats 1 https://m.edsoo.ru/JYL4I4UAN
MaTepHUATBHBIX TOYCK

11 3akoH BceMupHOro TsiroteHusi. Cua 1 https://m.edsoo.ru/D13D593MU



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
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TSXXKCCTH. HepBasI KOCMHUYCCKas
CKOpPOCTb

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koadduunent tpenus.
Cuna conpOoTUBIIEHUS IIPU IBUKEHUU
TeJa B XKUJKOCTH WJIM ra3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTynarenbHOE U BpalaTelIbHOE
JBIDKEHHE a0COJIFOTHO TBEPJIOTO TEa.
MowmenT cuitsl. Ilnedo cunsl. YcioBus
paBHOBECHS TBEPJOTO Tea

https://m.edsoo.ru/IDOAU40TS

15

NMmnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.
Nmmynbe cunbl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTUBHOE JBIKEHUE

https://m.eds00.ru/MSJIQTKNWC

16

PaGoTta 1 MOITHOCTH CHIIBI.
Kunetnyeckast 3HEpIrusi MaTepHaIbHON
Touku. Teopema 00 H3MECHCHHUH
KHHETHYECKOW DHEPTUU

https://m.edsoo0.ru/J1V591L.28B

17

[TorenmansHas 3HEprus.
[loTeHuunanpHas SHEPTUsI YIIPYTO
neopMUpPOBaHHOU MPY>KUHBI.
[ToTenuuanpHas sHeprus Teia BOIU3N
TIOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/RNEXJW4KF

18

HOTGHHH&HBHLIC 1 HCIIOTCHI M AJIBbHBIC
cuibl. CBsi3b pabOTH HEMTOTEHINAIBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI T€J. 3aKOH
COXpPaHCHUA MCX&HI/I‘ICCKOI/IVSHGPFI/II/I

https://m.eds00.ru/DA3QVTOXQ

19

JlabopaTtopHas pabota «McciaenoBanue
CBSI3U pabOTHI CHITBI C H3MCHEHUEM
MEXaHHYECKON SHEPTHUH TeJia Ha
MIPUMEPE PACTSHKCHUS] PE3UHOBOTO

https://m.edsoo.ru/W1R4R88UG



https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG

25

KTYTa»

KonrponbHas pabora o Teme

20 «Kunemarnka. /lnHamuka. 3aKOHBI https://m.edsoo. st/ LNM6EK6YY
COXPAHEHUS B MEXaHHUKE)
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-

21 KMHETHYeCcKoi Teopuu. bpoyHoBckoe https://m.edsoo.rt/OEY9OVYU2B
neuxenne. uddysus
XapakTep JBUKCHHS U B3aUMOJICHCTBUS

22 4acTuIl BemiecTBa. Moaenu CTpoeHHs https://m.edsoo.ru/AUV2ZDR3X
ra3oB, JKMJAKOCTEN U TBEPJBIX TEl

73 Macca monekyn. KonndecTBo BeriecTsa. hitps://m.edsoo.rw/FLIBAODI3
[TocTostnHast ABoraapo
TemnoBoe paBHOBecue. Temmeparypa u

24 e€ usmepenue. lllkana remneparyp https://m.edsoo.ru/ WPNY6QA8Z
Ilenbcus

25 Vneamsmpii ras s MKT. Ocrosroe https://m.edsoo.ru/UKJFVSBZO
ypaBHenue MKT
AOcoiroTHas TeMIiepaTypa Kak Mepa

26 CPC/IHCH KMHCTH\ECKOH dHEpriH https://m.edsoo.rt/BXUDVDG2F
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knanelipona

27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI https://m.edsoo.ru/Y3WB66I3A
JlaboparopHas pabdota «lccnenoBanue

28 3aBUCHUMOCTH MEXy MapamMeTpamMu https://m.edsoo.ru/35DBLKT96
COCTOSIHHSI pa3pEKEHHOTO razay

29 V1301pOLIECCEI B UIICATLHOM rase 1 X https://m.edsoo0.ru/OZJ3KZNJ5
rpauUecKoe MpeICTaBICHNE
BnyTtpeHnHss sHeprus
TEPMOIMHAMHYCCKOU CHCTEMBI U

30 crocoObl e¢ m3MeHeHus. KonrmaecTro https://m.eds00.1ru/9JQITVXIS

TEIUIOTHI U paboTta. BHyTpeHHSIs
SHEPIHsi OJHOATOMHOIO U1€aIbHOIO



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/9JQITVXI8

26

rasa

31 Bunb! Teronepenaun https://m.edso0.ru/36JJI20W9
VYV nenbHas TEINIOEMKOCTE BEIECTBA.

32 KomnunuecTBo TenioTsl npu https://m.edsoo.ru/SK3Y4H86L
Termionepeaaye. AauadaTHBIA MPOIECC

33 TlepBbili 3aK0H TEPMONHHAMHUIH H €ro https://m.edsoo.ru/2ZHO6R3GAS
MIPUMEHEHHE K M30MpolieccaM

34 Heobp ATUMOCTE [IPOLECCOB B TPHPOC. https://m.edsoo.ru/S8SLWDETS8
BTtopoii 3aK0H TepMOIMHAMUKH

35 Hpusuwm neticrsus u KT/ Tenosoi https://m.edsoo.rt/DLCDEAAUC
MaIIHHbI

36 uxn Kapno u ero KITJ{ https://m.edsoo.ru/4XPSAOVIM

37 IKOJIOTHECKHE MPOOIEMEL https://m.edsoo.ru/PO7ZMY MSI
TEIJIOOHEPICTUKH

38 OGobmaiomuii ypox «Monexynipras https://m.edsoo.ru/9EKZODDWP
¢usuka. OCHOBBI TEPMOIMHAMHKHNY
KontponbHas paboTa mo teme

39 «MonexynsipHas ¢puzuka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOIMHAMHKHY

40 Mapoobpasosanue u KonAeHCAIMA, https://m.edso0o.ru/X48Q078EE
HcmapeHue U KHIICHHE

41 AbcomoTHas 1 OTHOCHTEbHAA . https://m.edsoo.ru/98HVAEBMM
BJIQYKHOCTh BO3Ayxa. HachlmeHHbIi map
TBepnoe teno. Kpucramueckue u

42 aMOp(QHbIC TeNa. AHH3OTPOMIH CBOHCTB https://m.edsoo.ru/ JXFWLMZNK
KpUCTaIIOB. JKUIKHe KPUCTAILTEL.
CoBpeMeHHbIE MaTepHaIbl
[TnaBneHue U KPUCTATUTA3AIIHSL.

43 VY nenpHas TEIUIOTa [JIaBJICHU. https://m.edso00.ru/OX117G6MR
CyOnumarust

44 YpaBHEHHE TEIJIOBOro OajaHca https://m.edsoo.ru/OTUXGN2I1



https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
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45

DrexTpusanus Tei. IICKTPUISCKUN
3apsi. J(Ba BUIa 3EKTPUUECKHUX
3apsI0B

https://m.eds00.ru/QI2S7TWSBM

46

[IpoBOAHMKY, TUANEKTPUKU U
MOJTYTIPOBOIHUKH. 3aKOH COXPaHECHUS
ANEKTPUYECKOTO 3apsaa

https://m.edsoo.ru/F3YVPQUYH

47

B3aumoencTBue 3apsaoB. 3aKoH
Kysona. To4euHbIH 2IEKTPUYSCKUN
3apsi

https://m.edsoo.ru/SU3BUOTHH

48

Hampsk€HHOCTD 371€KTpUYECKOTo MOJIs.
[IpuHnun cynepno3unun
AIEKTPUUYCCKUX TOJIeH. JInHUM
HaIpPsHKEHHOCTH

https://m.edsoo.ru/9IKAWD2V6

49

Pabota crit aeKTpoCTaTHYecKOro MOJs.

Ilorenuuain. Pa3HOCTH MOTEHIINATIOB

https://m.edsoo.ru/VOPD9ASLF

50

HpOBO,Z[HI/IKI/I U TUSJICKTPUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ'ICKTpI/I"IeCKa}I OPpOHUIACMOCTDb

https://m.edsoo.ru/12P2S3127

51

OnekrpoemkocTh. KonneHncarop

https://m.edsoo.ru/B1IUPRD52W

52

DNEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJIEHCATOpa

https://m.edsoo.ru/XPUKP82V S8

53

JlaGoparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'

https://m.edsoo.ru/PBGM4F845

54

[TpuHIIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMUPOBAJIBHOTO
amnmnapara, CTpyHHOro IpHUHTEpa.
DIIEKTpOCTaTUYECKas 3aIUTa.
3a3zeMJIeHHE IEKTPOIPUOOpOB

https://m.edsoo.ru/H3Q9PNHYY

55

DNEKTPUUECKU TOK, YCIOBUS €TI0
cyniectBoBaHus. [10CTOSAHHBIN TOK.
Cuia Toka. Hampsixenue.

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7
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Conporusnenue. 3akon OMa jist
y4acTKa [emu

[TocenoBarensHOE, TapaLIeIbHOE,
CMEIIIaHHOE COCTMHCHUE TIPOBOIHUKOB.

56 0.5 https://m.edso0.ru/SLKT3UPUR
JlabGopaTtopHas padora «3yuenue
CMEIIAHHOTO COSIMHECHHUS PE3UCTOPOBY

57 Pabora u mowmocTs snexTputeckoro https://m.edsoo.rw/LESHA2A3M
Toka. 3akoH Jlxoyns-Jlenma
3akon OMa 1 MOJIHOM (3aMKHYTOI)
anekTpuueckoit nenu. Koporkoe

58 3ambikanue. JlaboparopHas pabora 0.5 https://m.edsoo.ru/YNSBEF7PBS
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COMPOTUBIICHHSD)
PesepBHblit ypok. KoHTponbHas paborta

59 1o Teme "DeKTpoauHaMuKa' / https://m.edsoo.ru/MFM6EIESX
Bcepoccuiickast mpoBepouHas padboTa
Oo6o06maromuit ypok

60 «2nexTponuHamuKay / Beepoccuiickas https://m.edsoo.ru/P§6MDY07H
MpoBepoyHas pabora
DneKTpOHHAs TPOBOJAUMOCTH TBEPIBIX

61 METaJUIOB. 3aBUCHMOCTb COITPOTHBIICHUS httns://m.edsoo r/WMNNBOLOH
METAJUIOB OT TEMIIEPATYPHI. Dt mecdsoon A NSOLINL
CBepXIpoBOJIMMOCTh

62 QHCK:F PHHCCKIH TOK B BAKYYyMC. https://m.eds00.ru/4CCYCJ785
CBoHCTBA DJIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAS U

63 MPUMECHAA IPOBOMMOCTS. CBOUCTBA https://m.edsoo.ru/S55A1DQUR
p—n-niepexona. [TosynpoBoaHUKOBBIE
prOOpPHI
DJIEKTPUYECKUU TOK B pACTBOPAX M

64 pacruiaBax 3JeKTPOJIUTOB. https://m.edsoo.rt/QUOQUWVI1

SHCKTpOHI/ITI/I‘leCKaﬂ Jucconuanus.



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
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DJIEKTPOJIN3

DICKTPUUYECKHUN TOK B rasax.
CaMOCTOSITEILHBIA U
HECaMOCTOSTEIbHBIH pa3psia. MoTHuSI.
IInasma

65

https://m.edso0o0.ru/2VX2KLFQA

DneKTpudYecKre MpruOOphl M YCTPOMCTBA
66 U UX IPAKTUYECKOE IIPUMECHEHHUE.
[IpaBuia TexHUKH 0€30M1aCHOCTH

https://m.edsoo.ru/KJA02KUPS

KontposbHas padoTa nmo teme
«Qnexrpocraruka. [TocTosHHBIH
JIEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX
cpenax»

67

https://m.edsoo.ru/PASKIGWP4

PezepBHblit ypok. O0oO0maronmii ypok

68
oo tremaM 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBILEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU
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Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTnueckune
padoThI

Jlara
U3ydeHust

JJleKTpOHHbIe HHU(pPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

ITocTossHHBIE MATHUTHI U BX
B3auMojecTBre. MaruuTHoOeE mojJe.
BekTop MarHuTHOM MHAYKUMH. JIMHUN
MarHuTHOW MHYKIIUH

https://m.eds00.ru/4ADMOYIING

MarauTtHoe 1osje NpoBOJHUKA C TOKOM.
OmneiT Opcrena. Bzaumopeiicraue
IIPOBOJAHUKOB C TOKOM

https://m.edsoo.ru/1L5SCT47FX

JlaboparopHas pabota «3yuenue
MarHUTHOTO TIOJISl KATYIITKU C TOKOMY

https://m.edsoo.ru/HGHXINLRZ

JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokOM. Cuita Amriepa.
JlabopaTtopHas pabora «HccnenoBanue
NEICTBUS MOCTOSITHHOTO MarHuTa Ha
paMKy C TOKOMY

https://m.edsoo.ru/UVHDISEX4

JlelicTBEe MAarHUTHOTO OIS Ha
JBYOKYIIYIOCS 3apsKEHHYIO YaCTHILY.
Cuna Jlopeniia. Pabota cumnsl Jloperia

https://m.edsoo.ru/7JABZQGQC9

OnexTpoMarHuTHas HHAYKIU. [ToTok
BEKTOpa MarHuTHOM uHaykuu. 31C
MHAYKIHMU. 3aKOH JIEKTPOMArHUTHOU
uHaykunn Papanest

https://m.edsoo.ru/VA26C9C3J

JlabopaTtopHas pabora «HccnenoBanue
SIBJICHUS DJICKTPOMArHUTHOM WHIYKIIHH))

https://m.edsoo.ru/XZS5MQCBU

NHnyKTUBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKITUH.
DHeprusi MarHUTHOTO TOJISL KaTYILIKH C
TOKOM. DJIEKTPOMAarHUTHOE 10JIe

https://m.edsoo.ru/EOTONSAEA

TexHudeckue yCTpoNuCTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,

https://m.edsoo.ru/UWNLFA9L6



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6

31

9JICKTPOMAIrHMuTEhI, JICKTPOABUTATECIIb,
YCKOPUTCIIN 3JICMCHTAPHbIX 4aCTHUII,
HMHAYKIIMWMOHHAA 11CYb

10

O6o6mmarmuii ypok « MarHUTHOE TOJIE.
DJIeKTpOMarHUTHAs WHITYKIIUS»

https://m.edso00.ru/COBOSBGMC

11

KonTponbhas pabota no teme
«MarHuTHOe nose. DIeKTpOMarHuTHast
HHIOYKIUA)

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXaHUYESCKUE KOJICOaHu.
["apmonnueckue KonedaHus. Y paBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBparieHue SHEPrun

https://m.eds00.ru/9Y6GYWEVP

13

JlaboparopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO]Ia MAJIBIX
Kosie0aHuil rpy3a Ha HUTH OT JJTMHBI
HUTHU U MAacChl Ipy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebatenbubi koHTYp. CBOOOIHEIE
3JIEKTPOMarHuTHbIE KojeOaHus B
U/IeaIbHOM K0J1e0aTeIbHOM KOHTYpE.
AHajorus MexJy MeXaHM4eCKUMHU U
JIEKTPOMArHUTHBIMH KOJI€0aHUSIMU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUH B HJICATHBHOM KOJICOATSIIEHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2IL. HU

16

[TpencraBieHHe O 3aTyXArOIIMX
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYeCKHE Konebanus. Pe3onanc.
BrIHyKI€HHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHMs

https://m.edsoo.rt/FMBDWPPG4

17

[Mepemennbn ToK. CHHYCOUIATBHBIA
HepeMEHHbBIH TOK. MOIHOCTh
NIEpPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JEUCTBYIOIIEEe 3HAUCHNE CHIIBI TOKA
HAPSHKCHUS

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
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Tpaucdopmarop. [IpousBozactso,

18 nepeaayda u noTpedaeHue https://m.edsoo.ru/1ZWZULSQK
ANEKTPUYECKON IHEPTUHU
Y CTpOUCTBO U IPAKTUUECKOE

19 HPUMEHEIHHE JICKTPIHECKOTO SBOHKd, https://m.eds00.ru/93Z12W4QQ
reHepaTopa MepeMEeHHOT0 TOKa, INHUHN
3JeKTponepeaad
DKOJIOTUYECKUE PUCKHU ITPU
MPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynwsTypa ncnonszoBanust https://m.eds00.ru/3ADUNYKWNO
AJIEKTPOIHEPTUU B TIOBCETHEBHOU
KU3HU
MexaHnuecKkre BOJIHBI, YCIOBUS

21 pacnipoctparerus. Hepuon, Ckopocte https://m.edsoo.rt/W2XBOR3HJ
pacipoCTpaHEHUS U JIJTMHA BOJTHEI.
[Tonepeunblie ¥ MPOJIOJIbHBIE BOJIHBI

22 3ByK. CKOpOCTS 3BYKa. [ pOMKOCTE, https://m.eds00.r/Z827Q6V70
3ByKa. Bricota Tona. TemOp 3ByKka
DNEKTPOMarHUTHHIE BOJIHBI, UX

23 CBOMCTBa M ckopocTh. [lIkana https://m.edsoo.ru/SWB57C06X
3IEKTPOMArHUTHBIX BOJIH

24 IIpHHIIIEL PAZMOCBASH M TEICBHACHHS. https://m.edsoo.ru/2WQTSLGLV
Pa3BuTHe cpenctB cBsi3u. Pannonokarus

25 Kontpospnas padota «Koneoamms u https://m.edsoo.ru/IHURONSOB
BOJIHBD)
[IpsimonuHENHOE pacpoCTpaHEHHE

26 CBETa B OJHOPOAHOMU cpeze. ToueuHbIi https://m.edsoo.ru/HUF74NDOW
MCTOYHUK cBeTa. JIyy cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS

27 ceeTta. [TocTtpoeHre n300paKeHUH B https://m.edsoo.ru/IMBKQM?227
TJIOCKOM 3epKajie
[TIpenomnenue ceeta. [lomHoe

28 BHYTpeHHee oTpakeHue. [IpenenbHbn https://m.edsoo.ru/V49RISTRN

YTOJI [TOJIHOTO BHYTPEHHETO OTPAXKEHUS



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
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JlabopaTtopHas pabota «M3mepenue

29 https://m.eds00.ru/JO2E1IM1DQ
MOKa3aTelsl MPEJIOMIICHHUS CTEKIIa»
JIunzel. [TocTpoenune n300pakeHuii B

30 aun3e. @opMylia TOHKOM JTHH3HI. https://m.edsoo0.ru/W2MMSI9KJIC
YBennueHue JTMH3bI

31 Tlabopatopras pabora «Hecnenorarite https://m.edso0.r/Q1ZCMW980
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cera. CiioXHbIA COCTaB

32 Oezoro caera. Liger. Jlabopatopuas https://m.eds00.ru/K9OWVKEI11
pabota «HabmoaeHue nucnepcuu
CBETa»

33 Mutepgepenua caeta. I[H(bPaKum https://m.edsoo.ru/C8LCRSEJI
ceta. [ludpakiuonnas pemeérka

34 [onepeuHOCTs CBETOBBIX BOTH. https://m.edsoo.ru/Q2118XYOJ
[Tonapusanus ceera

35 OnTueckue NpHOOPEI 1 yCTPOHCTS 1 https://m.eds00.ru/M5127JYGT
yCIIOBUS X 0€30MacCHOTr0 MPUMEHEHUs
I'paHuUIIBI IPUMEHUMOCTH KIIACCUYECKOU

36 MexaHuku. [locTynarel cienuanabHOH https://m.edsoo.ru/PSGBIFJSN
TEOPHH OTHOCUTEIBHOCTH
OTHOCUTENHHOCTH OJJHOBPEMEHHOCTH.

37 3ameJieHne BpEMEHH U COKpaIlleHNe https://m.edsoo.ru/OVLMCN6B2
JUTMHBI
DHeprus ¥ UMIYJILC PEISATHBUCTCKOH

38 yacTHIbl. CBSA3b MAaCChl C SHEPTUCH H https://m.edsoo.ru/190ZY4BUB
UMITYJIECOM. DHEPTHUS MTOKOSI
Kontponsnas padora «Onrtuka. OCHOBBI

39 CIIeNUAIbLHON TEOpUHU https://m.edsoo.ru/L.8689JPLI
OTHOCHUTEJIbHOCTY

40 Poronsl. @opmyna [nauka. Iueprus n https://m.edsoo.ru/ZL6P16L.AO
uMIyJbsc GOTOHA

41 OTKpITHE M HCCIET0BAHME https://m.edso0.ru/PGLSXXSRO

dororddekra. OnbiTel A. I'. CroneroBa



https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
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42

3akonbl porodddekra. YpaBHEHHE
DunirenHa 1 porodddexra.
«Kpacnas rpanunay porosdpdexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue ceta. OnbiTh 11. H.
JlebeneBa. XuUMHUUYeCcKoe JEUCTBUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue yCcTponucTBa u
IIPaKTUYECKOE IPUMEHEHNUE:
¢doroaneMeHT, HOTOAATUMK, COTHEUHAS
OaTapesi, CBETOIMO]T

https://m.edsoo.ru/UFQDRSL5M

45

Perenne 3aqa4d mo reme «IJIeMEHTHI
KBAHTOBOU OITTHKN»

https://m.edsoo.ru/ZE73A67B1

46

Mopens atoma Tomcona. OnBITEI
Pesepdopna o paccessHurO 0-4acTHILI.
[TnaneTapHas MoJIeJIb aTOMA

https:/m.edsoo.ru/FIC11POHN

47

IToctynatel bopa

https://m.edsoo.ru/6 X7GFHZ9X

48

N3nydenue u nornomeHue GoToHOB MpH
Iepexoe aToMa ¢ OAHOI0 YPOBHS
SHEPIuM Ha Ipyroil. Buasl criekTpoB

https://m.edsoo.ru/NNSBHZYBE

49

BoiHoBEIE cBOMCTBA YacTHIl. BoHEI 1€
Bpowuis. KopryckynsipHO-BOTHOBOU
nyanu3M. CIIOHTaHHOE U BBIHYKIEHHOE
W3JIYYCHHE

https://m.edsoo0.ru/J710TLFCO

50

OTKpbITHE paIMOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraa
PaAMOAKTUBHOTO U3ITYUCHUS

https://m.edsoo.ru/TSJFUU3TP

51

CeowucrBa anbda-, 6era-, ramma-
U3TydeHus. Biusaue painoakTHBHOCTH
Ha JKMBBIC OPTaHHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3zoromnel. Anbda-pacnan.
DJIEKTPOHHBIX ¥ ITO3UTPOHHBIN OeTa-
pacmaz. ["'aMmma-u3nydeHue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprus CBS3U HYKJIOHOB B SIpE.

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
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SnepHble peakuuu. SIepHBIH PeakTop.
[TpoGiieMbl, epCHEKTUBBIL,
9KOJIOTMYECKUE ACTIEKTHI IACPHON
HHEPTEeTUKU

54

DneMeHTapHble YacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOIIOICHUS U
PErUCTPALMK PJIEMEHTAPHBIX YaCTHII.
Kpyrasiii ctonn «@PyHaaMeHTaIbHbIE
B3aUMOJICUCTBHS. EMUHCTBO
(U3UUECKON KApTHHBI MUPaY

https://m.edsoo.ru/SUC62U40A

55

OTanbl pa3BUTHSI ACTPOHOMUU.
[IpuxnagHoe 1 MUPOBO33PEHYECKOE
3Ha4YCHHE acTpoHOMHH. Bu 3B€31HOTO
HeOa. Co3Be3aus, IPKUE 3BE3IBI,
IJIAHCTHI, UX BUAUMOC IBIKCHHC,
CoJtHeUHas cucTema

https://m.edso00.ru/5PXS2I19VY

56

Couuite. CotHeuHast aKTUBHOCTD.
Ncrounnk sHeprun CoJHIIA U 3BE3]T

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE31bI TITABHOU ITOCIEN0BATEILHOCTH.
BuyTpennee ctpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
HOPOMCXOXAECHUH U 3BotonK CoslHIa U
3BE31

https://m.edsoo.ru/GGD3W747Z0

58

Mueunsin [TyTh — Hamia ["ayakTuka.
[Tonoxenue n nBmxenne CosHua B
lanaktuke. ['anaktuku. YepHble ABIPHI B
Apax TaJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PasOeranue rajakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3IydeHue. MertarajakTuka

https://m.edsoo0.ru/9TWRLVWNN

60

Hepemennsie mpo6iieMbl aCTPOHOMHH

https://m.edsoo.ru/LJHNL2MCF

61

KoHnTtponbHas pabota «DJ1eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

https://m.edsoo.ru/TXTTCT488



https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
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62

O6o6marmuii ypok. Pons ¢pusuku u
ACTPOHOMHUH B IKOHOMHUUYECKOH,
TEXHOJIOTUYECKOM, COIMAJIbHON U
ATUYECKOH chepax NesaTeTbHOCTH
4yeJioBeKa

https:/m.edsoo.ru/WNJSCRXYD

63

O6o6maromuii ypok. Pois u Mecto
(GU3MKN U ACTPOHOMUHU B COBPEMEHHOI
Hay4YyHOU KapTHHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

O6o6mmaromuii ypok. Pons ¢puzngeckoit
Teopuu B GOPMUPOBAHUU
npezcTaBiIeHuit 0 GPU3NIECKOI KapTHHE
MHpa

https:/m.edsoo.ru/Y29SVPCVR

65

O6o0matomuii ypok. Mecto
¢u3nUecKoil KapTHUHBI MUpa B 00IIEM
PSITy COBPEMEHHBIX €CTECTBEHHO-
HAaYYHBIX IPEJCTABICHUN O IPUPOJIe

https://m.edsoo.ru/LKNUIKHZH

66

PeszepBHbIil ypok. MarautHoe noue.
DJeKTpOMarHuTHasi MHAYKIUS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBubiit ypok. Ontuka. OCHOBBI
CHEIHMAIbHON T€OpUU OTHOCUTEIIbHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnbiii ypok. KBantoBas (usuka.
DNEeMEHTHI aCTPOHOMUU U acTPOPHU3UKHU

https://m.edsoo.ru/RARQLVO2J

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68
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IPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NMPOBEPSAEMOr0
pe3yJabTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 0opa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha MpHUMEpax poib U MecTo (GU3MKu B (PopMHpOBAHUU
COBPEMEHHON HAy4YHOW KApTUHBI MHpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHM, B TPAKTUYECKON JEATEIIbHOCTH JIFOJEH

10.2

Y4uThIBaTh  TPaHUIBI ~TPUMEHEHUS  M3YYEHHBIX  (U3MUYECKUX  MOJENei:
MaTepuaibHas TOYKa, HHEPIMAIbHAs CHUCTeMa OTCUYE€Ta, aOCOTIOTHO TBEPIOE TEIIO,
WJICAIbHBIA ra3; MOJEIU CTPOCHUS Ta30B, KUIKOCTEW U TBEPIABIX TEN, TOYECYHBIN
ANEKTPUYECKUH 3apsii — P pelieHnH (PU3NUEeCKHX 3a1a4

10.3

Pacnio3naBaTh ¢usnueckue sBiA€HUS (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KMHETHUYECKOW TEOPHM CTPOCHMS BEIIECTBA U
ANEKTPOJWHAMUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBU)KEHHE, CBOOOJHOE MajieHue Tell, JABMKEHHE IO OKPYXHOCTH, HHEpLus,
B3anMojeiicTBue ten; nuddysns, OpOyHOBCKOE JBIKEHUE, CTPOCHUE KHUIIKOCTEH
U TBEPABIX TeJ, HM3MEHeHHe oOb&Ma Tel NpU HarpeBaHuM (OXJIAXKACHUH),
TEIUIOBOE PABHOBECHE, UCIAPEHUE, KOHACHCAlUs, IJIaBICHUE, KPUCTAJIU3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/lyXa, MOBBILICHHUE J1aBJICHUS ra3a MpH €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEKJY IapaMeTpaMu COCTOSHUS ra3a B M30IpoLeccax;
JIEKTpU3ALIUS TeJ, B3aUMOJIeHCTBHE 3aps10B

10.4

OnuchiBaTh MEXaHUYECKOE JIBUWKEHHE, MHCIONb3ysl (PU3MUECKUE BEJIUYMHBL:
KOOpJMHATa, IyTh, IEpEMEUIEHHE, CKOpOCTb, YCKOPEHHE, Macca Tena, Cuia,
UMITYJIbC TeJla, KMHETHYECKas DHEprusi, NMOTCHLHAIbHAs JHEPrus, MeXaHU4ecKas
pabora, MexaHWYecKas MOIIHOCTh; NPU OMHMCAHUHM TPABWIBHO TPAKTOBATh
¢u3nyeckuif CMBICH MCIOJB3YEMbIX BEJIUYMH, MX OOO3HAu€HWs M €IUHHIIbI,
HaXOAUTh (OPMYJIBI, CBS3BIBAIONINE JNAHHYIO (DU3MYECKYIO BEIHMUMHY C JAPYTUMH
BEJIUYMHAMHU

10.5

OmnuchIBaTh N3y4YEeHHBIE TETUIOBBIC CBOWCTBA TEI M TEIUIOBHIC SIBICHUS, UCIIOJIB3YS
¢u3nyecKkne BETMYMHBI: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeAHssi KHHETHYecKas
JHEPTUs XAOTHYECKOTO MABIDKCHHS MOJEKYJ, CpEeIHEKBagpaTHYHAs CKOPOCTb
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPT U, paboTa rasza, KoaphuuueHT
MOJIE3HOTO  JEHCTBHS TEIUIOBOTO JIBUTATENS; TPH ONHCAHWM TPABHIBHO
TPaKTOBaTh (U3UYECKUN CMBICI HCIOIb3YyEMbIX BEIMUYWH, WX OOO3HAYCHHS U
eIMHUIIBI, HAXOAUTh (POPMYIIBI, CBSI3BIBAIONINE AAHHYIO (PU3NYECKYIO BEIIMYHHY C
JAPYTUMHU BEeJIHYUHAM

10.6

OnuceiBaTh HM3y4YEHHBIE D3JEKTPUUECKHE CBOWCTBA BEIECTBA U DJIEKTPUUECKHE
SBJIEHUSI (IIPOLIECCHI), UCHONB3YS (PU3MUECKHE BEJIUYUHBI: 3JICKTPUUECKUN 3apsl,
JJIEKTPUYECKOE I10JI€, HANPSKEHHOCTD IOJIs, MOTEHIMAl, Pa3HOCTh MOTEHIUATIOB;
Py ONHCAHMM MPABWIBHO TPAKTOBaTh (PU3UUECKHI CMBICT HCHOIb3yEMbIX
BEJIMYMH, MX O00O3HAueHHs M €AMHUIIB; YKa3bIBaTb (OPMYIIbI, CBS3BIBAIOLIUE
JaHHYI0 (PU3MUECKYIO BETUUYHUHY C IPYTUMH BeJIMYHMHAMHU

10.7

aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHl U SBJIEHUS, UCHIOIB3YS (PU3NUECKHE 3aKOHBI
U IPUHLUIBL: 3aKOH BceMupHoOro tsarorenus, I, II u III 3axonsl HeroToHa, 3akoH
COXpPAHEHUs MEXaHUYECKOM DSHEPIrMM, 3aKOH COXPAaHEHMsI HMITYJIbCa, INPUHLHAII
CYNEPIO3ULIMM CUJI, TPUHLMII PABHONPABUS MHEPLUAIBHBIX CHUCTEM OTCUYETA;
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MOJICKYJISIPHO-KUHETHUECKYIO TEOPHUIO CTPOSHUS BEUIECTBA, T'a30BhIC 3aKOHBI, CBS3b
CpelHel KMHETUYECKOH SHEPrHU TEIUIOBOTO JBIKCHHS MOJICKYJ C aOCOIFOTHOM
TEMIIEPaTypod,  TEpBBIA  3aKOH  TEPMOJWHAMHUKH;  3aKOH  COXpaHCHHS
AJIEKTPHUYECKOTO 3apsia, 3akoH KylloHa; mpu 3TOM pa3nuyath CIOBECHYIO
(OpMYyJIUPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAXKEHUE W YCJIOBUS (TPAHHUIIBI,
00J1aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbIE MPHUHILMUIBI ACUCTBUA MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh yCIOBUS WX OE30MACHOTO MCIOIB30BaHUS B MOBCEIHEBHOMI
KU3HU

10.9

BrimoaHaTe OKCIICPUMCHTEI IO UCCIICAOBAHUTIO (bH?:PI‘-ICCKI/IX SIBJICHUU U IIponeccoB
C UCTOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; pU 3TOM (HOpMYyIHUPOBATH
npoOaemMy (3a7avy) ¥ THUIOTE3y Y4eOHOTO PKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEITIOKEHHOT0 000PYA0BaHUS, TPOBOJAUTD OMBIT M POPMYITUPOBATH BHIBOIBI

10.10

OcCyIecTBISATh NPSIMbIE U KOCBEHHBIE U3MEPEeHHs (PU3MUECKUX BENWYHH; IIPH STOM
BBIOMPATh ONTUMAJBHBIN CIIOCOO M3MEPEHUs] U MCIOJb30BaTh M3BECTHHIE METOJIbI
OLIEHKH NOTPELIHOCTEN U3MEPEHUM

10.11

HccnenoBaTh 3aBUCUMOCTU MEXAY (GU3NUYECKUMHU BEIMYMHAMH C UCIOJIb30BaHUEM
OpSAMBIX HM3MEpPEHH; TpPHU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DPU3MYECKMX BEJIMYMH B BHJE TAOIUIl U
rpadUKoOB, JeJIaTh BBIBOJIBI 10 PE3yJIbTaTaM MCCIIEIOBAHUS

10.12

Cobronath nmpaBuiia 6€30MaCHOTO TPyZa MPH MIPOBEACHUH HCCICIOBAHNIN B paMKax
y4eOHOr0 KCIEpUMEHTA, YUeOHO-UCCIIEIOBATENLCKON U MTPOEKTHOMN 1eATeIbHOCTH
C MCIOJIb30BAaHUEM U3MEPUTEIIbHBIX YCTPOUCTB U JTJAOOPATOPHOTO 000PYI0BAHUS

10.13

Pemate pacuérHble 3amauM ¢ SBHO 33JaHHOM (PU3MUECKOW MOMAEIBIO, MCIIONB3YS
¢bu3nyeckrue 3aKOHbI M NMPUHILMIIBL, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJjaud BbIOMPATh
¢u3nvecKkyl0o  Mojeib, BBIACNATh  (PU3MUYECKHE BEIMYUHBI U (POPMYIIBI,
HeoOXonuMble A €€ pelIeHMs, MPOBOAUTH PACUYEThl U OLIEHUBATh PEATBHOCTD
MOJTYYEHHOTO 3HaYCHHS (PU3NYECKON BEIMUUHBI

10.14

Pemate kadecTBeHHBIE 3a/Jaud: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
LIETIOYKY PACCYXICHUN C OMOpOl Ha W3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH |
buznueckue BICHUS

10.15

Vcnonb30BaTh MpH peHIEHWH Y4YeOHBIX 3aJlad COBpPEMEHHbIE HH(pOpMalMOHHbIE
TEXHOJIOTMM JUISl TIOMCKA, CTPYKTYPUPOBAHMsI, MHTEPIPETALMU W IPEACTABICHUS
yueOHOM M Hay4HO-NONMYJAPHOM WH(POPMALUK, TOIYYEHHOW M3 PazIHMYHBIX
MCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATH MOJTydaeMyl0 HHPOPMAITHIO

10.16

[TpuBoAMTE TpUMEpHI BKJIA/Ja POCCUHCKUMX W 3apyOeXHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAayKd, OOBSICHEHHE IIPOLECCOB OKPYXKAIOLIEro MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb30BaTh TeopeTHUYECKHE 3HAHHS MO (U3MKE B TOBCEIHEBHOU JKU3HH IS
oOecrieueHnss O€30MaCHOCTH TpU OOpaIieHHH ¢ MPUOOpPaMU M TEXHUUYCCKUMH
YCTpOMCTBaMH, JUISI COXPAHECHHsI 3JI0POBbSI U COONIOACHHUS HOPM IKOJIOTHYECKOTO
TIOBEJICHHSI B OKPY KaIOLIeH cpefie

10.18

PaGotath B Trpymnme C BBIIOJHEHHEM pPa3UYHBIX COLMAIBHBIX  pOJIEH,
IUTAHUPOBaTh PAa0OTy TpPYIIBL, PALUOHAIBHO pPACIPEAENATh OO0SM3aHHOCTU WU
IJIJAHUPOBATH JEATEIBHOCTh B HECTAHIAPTHBIX CUTYalUsX, aICKBATHO OLICHUBATH
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pPacCMaTpUBaeMOi IPOOJIeMBbI




11 KJIACC
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Kon
NMPOBEPSAEMOro
pe3yJabTarTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 001ero 06pa3oBaHus

11.1

JleMOHCTpHpOBaTh Ha MpHUMEpax poilb W MecTo (GU3MKH B (popMHpOBAHUHN
COBPEMEHHON HAy4YHOW KApTUHBI MHpPa, B Pa3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTHM, B IPAKTUYECKON NEITENBHOCTU JIIOJEH, LEJOCTHOCTh M €IUHCTBO
(hU3UIECKO KapTUHBI MHPa

11.2

Y4uThIBaTh T'paHUIBl PUMEHEHHUS] MU3YYEHHBIX (DPU3MUECKHX MOJEJeil: TOYeUHbI
NEKTPUYECKUH 3apsf, AEpHas MOJENb aTOMa, HyKJIOHHAas MOJIENb aTOMHOTO s/ipa
IIpU pelieHnr (GU3NIECKUX 3a1au

11.3

Pacnio3naBate (usmueckue siBiaeHHs (Mpolecchl) U OOBACHATH HMX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHM M KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAUMOCTS,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE ICWCTBUS TOKa, B3aWMOJICHCTBHE
MarHuTOB, JJEKTPOMAarHUTHAs MWHAYKLUS, JeHcTBUE MAarHUTHOIO TOJNS Ha
MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsl, JJIEKTPOMArHUTHBIE KOJEOaHHS M
BOJIHBI, TPSIMOJMHENHHOE paclpOCTpaHEHUE CBeTa, OTPaXKEHHE, IPeOMIICHHUE,
uHTephepeHyst, audpakmus ¢ ONSAPHU3alUs CBETa, JHUCIEPCUS  CBETa,
doroanexTpuueckuit 3pdext (poTorddexT), cBeToBoe NaBieHUE, BOSHUKHOBEHUE
JWHEHYaToro CHeKkTpa aToMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAs
PalnOaKTUBHOCTD

11.4

OnuceiBaTh M3y4YEHHbIE CBOMCTBA BellecTBa (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHUE, JIIEKTPUYECKYIO IIPOBOJIUMOCTE  Pa3JIMYHBIX cpen) u
3JIEKTPOMArHUTHbIE SBJIEHUS (TPOLIECCHI), HCIHOb3Ys (U3NUYECKUE BEIUYHHBIL:
JJIEKTPUYECKUI 3apsifi, CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUYECKOE
COIIPOTHBIIEHHE, pa3HOCTh noreHuuanos, OJC, pabora TOKa, MHIYKIUA
MarHMTHOTO mojs, cwia Ammepa, cuina JIopeHla, HMHIAYKTHMBHOCTh KAaTYIIKH,
SHEprus 3JIEKTPUYECKOrO0 M MAarHUTHOIO IOJeH, Mepuo] U 4acTtoTa KojeOaHuil B
Koje0aTeNnbHOM KOHTYpE, 3apsl M CHUja TOKa B IPOLIECCE TapMOHMYECKUX
3JIEKTPOMArHUTHBIX KoJeOaHUH, (OKyCHOE pacCTOSHUE U ONTHYECKasl CUJla JIMH3bI;
IpU ONUCAHWU TPABWIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIOIb3YEMBIX
BEIMYMH, MX OOO3HAueHWs] M EAMHUIIBl; YKa3bIBaTb (OPMYJIbI, CBS3bIBAIOLIUE
JaHHYIO (U3HUYECKYIO BETMUUHY C IPYTHMHU BEIMYMHAMHU

11.5

OnuchiBaTh N3YYCHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, HCIIOJIB3Ys PU3NUCCKHUEC
BEJHYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA,
SHEPIHs ¥ UMITYJIbC (DOTOHA, IEPUOJI MOJTypaciiaja, SHEPTHUS CBA3H aTOMHBIX sJIEp;
IpH ONMHMCAHWH TPAaBHJIBHO TPAaKTOBAaTh (U3MYCCKUN CMBICT HCIOIB3YEMBIX
BEJIMYMH, MX OO0O3HAUCHUS M EIMHMIBI;, YKa3biBaTh (OPMYJIbI, CBSA3BIBAIOIIUC
TaHHYI0 (QU3HYECKYIO BEIIMYUHY C JPYTHMH BEIWYMHAMH, BBIYUCIIATH 3HAYCHHE
(hHU3UYECKON BEIUIUHBI

11.6

AHanu3upoBaTh GU3NUECKUE MPOLIECCH U SIBICHUS, UCTIONb3Ys (PU3NIECKHE 3aKOHBI
M OpuHLOUIB:: 3akoH Owma, 3aKOoHBI MOCIEAOBAaTENbHOIO W MapajuIeIbHOTO
COEIMHEHMS TPOBOJHUKOB, 3akoH JIxoyns — JleHna, 3aKOH 3JIEKTpOMarHUTHOM
MHAYKIHUH, 3aKOH MPSIMOJIMHEMHOIO PaclpoCTpaHEHMsI CBETA, 3aKOHBI OTPAXKECHUS
CBETa, 3aKOHbI MPEJOMJICHUS CBETa, ypaBHeHHe OWHIITeiiHa ans (oTtorddexra,
3aKOH COXpaHEHMsI PHEpPruH, 3aKOH COXPAHEHHS HMITYJIbCa, 3aKOH COXpPaHEHMUS
ANIEKTPUUECKOr0 3apsia, 3aKOH COXpPAaHEHHUs MAacCOBOrO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PaIN0OAKTUBHOIO pacnaja; Mpu 3TOM pas3jindyaTh CIOBECHYIO (hOPMYIHPOBKY
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3aKOHa, €ro MaTeMaTHYeCKOE BBIPAKEHHWE M YCIOBHs (TpaHUIIBI, 00JIaCTH)
IPUMEHUMOCTH

11.7

Onpenenars HamnpaBlIeHWE BEKTOpa MHAYKLIWHW MAarHUTHOTO TOJs IPOBOJHHUKA C
TOKOM, cujibl AMriepa u cuibl Jlopenna

11.8

CTpouTh W OMHCHIBATH M300paKEHHUE, CO37aBAEMOE TUIOCKUM 3€PKaOM, TOHKOM
JIAH30U

11.9

BrimoagaTe OKCIICPUMCHTEI 110 UCCJIICIOBAHUTIO (1)I/ISI/I‘ICCKI/IX SIBJIEHUU U IIponeccoB
C UCHOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHHI; pU 3TOM (HOpPMYyIHUPOBATH
npobnemMy (3a7avy) ¥ THIOTE3y Y4eOHOro IKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEIJIOKEHHOTO 000PYI0BaHHUS, TPOBOAMUTH OMBIT U JOPMYITUPOBATH BHIBO/IBI

11.10

OcCyIecTBISATh NPsIMbIE U KOCBEHHBIE U3MEpEeHHs (PU3HMUECKUX BEIWYHUH; [IPH STOM
BBHIOMPATh ONTUMAJBHBIN CIIOCOO M3MEPEHUS W MCIOJb30BaTh M3BECTHHIE METOIBI
OLICHKH MOTPEHIHOCTEN U3MEpEeHUi

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3MYECKMX BEIMYMH C HCIOJIb30BAHUEM TPSAMBIX
U3MEPEHUH; TpPU 3TOM KOHCTPYHPOBATHb YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTaThI
MOJyYEHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYMH B BUAe TaOmULl U TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTATAM MCCIICIOBAHUS

11.12

CobmoaTe TpaBmiia 0€30MACHOTO TpyJa MPU TPOBEICHUU HCCIEIOBAHHHA B
paMKax y4eOHOTO SKCIIEPHUMEHTAa, y4eOHO-MCCIIEAOBAaTENbCKOH M IMPOEKTHOU
JESITEIIbHOCTH C UCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOHCTB U J1aOOPaTOPHOTO
obopyoBaHUS

11.13

Pemarp pacué€THble 3aauM C SBHO 3aJaHHOW (PU3NYECKOW MOJEINbI0, HCIOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIIMIIBL, HA OCHOBE aHAJIM3a YCJOBHUS 33J]aud BHIOMPAThH
¢bu3nyecKkyr0o MoJienb, BBLACNATH (U3NYECKUE BEIMYUHBI U (OPMYIIbI,
HEoOXouMBbIe A €€ pelIeHHs, MPOBOIAUTH PACUYEThl U OLIEHUBATh PEATHHOCTD
MOJIyY€HHOT0 3HaYeHUs (PU3NUECKON BEITMUMHBI

11.14

Pemarp KkauecTBEHHBIC 3aJa4M: BBICTPAWBATH JIOTHUYECKH HEMPOTHBOPEUHBYIO
LEMOYKY PACCYKIIEHUH C OMOpOil Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3HYecKue SIBJICHUS

11.15

Hcnonp30BaTh mpu pelieHUH Y4YEOHBIX 3aJad COBPEMEHHbIE HH(POPMAIL[MOHHBIE
TEXHOJIOTUM Ul IIOMCKA, CTPYKTYpPUPOBAHMSI, MHTEPIPETALUNA M IPEACTABICHUS
y4eOHOH W HAYYHO-TIOMYJSIpHOW WHGOpMAIMK, TOJYYCHHOH U3 Pa3IMYHbIX
MCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh M10Jy4aeMyto HHPOpPMaLIUIO

11.16

OOBSICHSATH IMPUHIUIIbLI ,Z[CI\/'ICTBI/ISI MallluH, HpI/I60pOB U TCXHHUYCCKHX YCTPOﬁCTB;
pas3indaTh YCJIOBHA UX 0€30IMacHOT0 UCIIOJIL30BAHUS B MMOBCEAHEBHOM KH3HU

11.17

[TpuBoANTE TpUMEpHl BKJIA/a POCCUHCKUX U 3apyOekKHbIX YUYEHBIX-(U3UKOB B
pa3BUTHE HayKHM, B OOBACHEHHE IPOLECCOB OKPYXAIOIIEro MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI

11.18

Hcnonb30BaTh TEOpeTHUECKUE 3HAHMA MO (PU3MKE B MOBCETHEBHOM JKWU3HU IS
oOecnieueHrs O€30MacCHOCTH TpU OOpaleHUH ¢ NpUOOpaMH U TEXHHUYECKUMHU
YCTPOMCTBaMH, JUIsI COXPAHEHHs 3/10pOBbsI U COOJIOZCHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYJKAIOLIEH cpefie

11.19

PaGotare B rpymnme ¢ BBINOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TIIAHHUPOBATh
paboTy Tpynmbl, palMOHATIBHO paclpeneisiTh OO0S3aHHOCTH U  IJIAaHUPOBATh
NESTEIIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OLIEHWBATH BKJIAJl KaXKIIOTO
13 YYaCTHUKOB TPYIIIIBI B PEIICHUE pACCMATPUBAEMOM MPOOIEMbI
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox
pasnesa

Kox nposepsiemoro
3J1eMEeHTa

IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUSA

OU3NKA 1 METObI HAYYHOI'O IIO3HAHW A

1.1

®uszuka — Hayka o npupone. Hayunele Meroasl
IIO3HAHUs OKpY’KaroIIero mupa. Posb skcnepuMeHnTa u
TEOPHH B IPOLECCE MO3HAHUS NPUPOABL. DKCIIEPUMEHT
B (hu3HKe

1.2

MopnenupoBanue (U3HUECKUX SIBICHUN W MPOIIECCOB.
Hayunble runorespl. @uU3nYeCKUE 3aKOHBI M TEOPHH.
I'panunel  npumMeHUMOCTH — (DU3MYECKUX  3aKOHOB.
[Mpunnun coorBerctBus. Poms uw Mecto ¢usuku B
(hopMUpOBaHUM COBPEMEHHOM Hay4HOU KapTHHBI MHUPA,
B NMPAKTUYECKOM JCSATEIbHOCTH JIIOACH

MEXAHUWKA

2.1

KMHEMATHKA

2.1.1

Mexanunueckoe JIBUOKEHUE. OTHOCUTENBHOCTD
MEXaHW4ecKkoro  npmwxkeHus.  Cucrema  OTCU€ra.
TpaekTopust

[Tepemerenue, CKOPOCTb (cpennss CKOpOCTb,
MTHOBEHHAss CKOPOCTh) M YCKOpPEHHE MaTepHaTbHOU
TOYKH, MX MPOEKUMH HA OCH CHCTEMbl KOOPAMHAT.
CioxkeHne nepeMeNIeHU U CI0KEHUE CKOPOCTEN

PaBHOMepHOE UM paBHOYCKOpPEHHOE MPSMOJIMHEHHOE
nBwkeHue.  I'paduku  3aBUCUMOCTM  KOOpPJMHAT,
CKOPOCTH, YCKOpEHHs, NYyTH U  IepeMelICHUs
MaTepUaIbHON TOUYKU OT BpEMEHU

CBoOoaHoe nmajieHre. Y CKOpeHHe CBOOOTHOTO MaACHHMS

KpuBonuneliHoe nBuxeHue. PaBHOMEpHOE IBH)KEHUE
MaTepUAIBHOM TOYKM MO OKPYXHOCTH. YIJOBas
CKOpOCTb, JIMHEHHasg ckopocTh. Ilepuon u wyacrora.
LlerTpOoCTpeMUTEILHOE YCKOPECHHE

TexHuueckue yCTpOWCTBA: CIMAOMETP, JBUKEHUE
CHApsAJ10B, LICTIHBIE U PEMECHHBIE Nepeaadn

[TpakTueckue paboThl. VI3MepeHHe MIHOBEHHOM
ckopoctu.  HMccimenoBaHue — COOTHOLICHUS — MEXAY
MyTSAMH, NPONJAECHHBIMM TEJIOM 32 MOCIJIEI0BATEIbHBIC
paBHbIE IIPOMEKYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUHA C HAa4daJbHOM CKOPOCTBIO, PAaBHOW HYIJIIO.
N3yueHne IBWKEHMS IIapUKa B BSI3KOW JKMIKOCTH.
N3yuenne JBAKEHUS Tena, OpOILIEHHOTO
TOPU30HTAIILHO

2.2

JTIMHAMUKA

2.2.1

IIpunuun otHocutensHOCTH ['anunes. [lepBbiid 3aKkoH
Herorona. HepumanbHbple CUCTEMBI OTCYETA
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222

Macca tena. Cuna. [IpuHuun cynepno3uiuu cui

223

Bropoi1 3akoH HploTOHa JuUIsi MarepuUalbHONM TOYKHU B
uHeprmanbHoi cucteme otcuéra (MCO). Tpetuit 3akoH
HeroTOHA 17151 MaTepuaIbHBIX TOUEK

224

3akoH BcemupHoro Tsarorenus. Cuna tspkectu. IlepBas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs! CKOJbKEHUS
u cuna TpeHus nokos. Kosdduuument tpenus. Cuna
COIIPOTUBJICHHUA MPH JABUKCHHUU TCJIA B KHUAKOCTU HIIN
rase

2.2.7

[ToctynaTenbHOe W BpalllaTelIbHOE  JBUIKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCHUTENIIBHO OCH BpamieHud. llnedo
cuibl. YcioBus paBHoBecus TBEpaoro Tena B UCO

229

TexHuueckue yCTpONCTBA: MOAIIMIIHUKHK, JBH)KCHUE
I/ICKyCCTBeHHLIX CHyTHI/IKOB

2.2.10

[IpakTuyeckue padotel. M3yuenue aBuxeHus Opycka 1mno
HaKJIOHHOM INIOCKOCTH 1101 I[Gf/iCTBHGM HECKOJBKHUX
cui. MccnenoBaHue 3aBUCUMOCTH CHJI  YIPYTOCTH,
BO3HUKAIOIIUX B  jAepopmMupyeMOol  MpyKUHE H
pPE3MHOBOM 00paslie, OT BEJIWYMHBI UX JehOopMalyH.
HccnenoBanue yciaoBUM paBHOBECHsS TBEPAOrO Telna,
MMEIOUIETO OCh BpallleHUs

23

3AKOHbBI COXPAHEHN B MEXAHUKE

2.3.1

I/IMHy.]'IbC MaTepHaHBHOﬁ TOYKH, CHUCTCMbI
MaTCpHAIBHBIX TOYCK. I/IMHYJIBC CHJIbI U HM3MCHCHUC
HMIIYJIbCa TCJIa

232

3akoH coxpaneHuss ummnyiabca B MCO. PeaktuBHOE
JBHUKCHHEC

233

PaGora cunel

234

MomHocTs criabl

235

Kunernueckas sHeprus marepuanbHON Touku. Teopema
0 KMHETUYECKON YHEPTUH

2.3.6

[TorenumaneHass sHeprus. [loTeHuuManbHas >SHeprus
ynpyro nehopMUpOBaHHOM NpyskuHBL. [loTeHmanbHas
SHEprus Tejia BOJIM3M MOBEPXHOCTH 3eMITH

2.3.7

[loTenunanpHple M HENOTEHUUaNbHblE Ccuibl. CBA3b
paboOThl  HENOTEHLMAJIbHBIX CHJII C H3MEHEHHEM
MEXAHUYECKOM  SHEpPruM  CHCTEMbl  Te€l.  3aKOH
COXpaHEHMs MEXaHUYECKOM SHepruu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHS

239

TexHuueckue ycTpoNCTBa: JBHKEHUE PAKET, BOJOMET,
KOIIEp, NPYKUHHBIN MHCTOJIET

2.3.10

[IpakTuyeckue paboTbl. I3ydeHue cBsi3u CKOpOCTEH Tel
npu Heynpyrom ynape. VccrnenoBanue cBs3u paboThI
CWJIBI C U3MEHEHUEM MEXaHUYECKOM HEPIUu Tella
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MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUI

3.1.1

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJIIPHO-KHUHETUYECKOU
teopun. bpoyHoBckoe aemxkenue. uddysus. Xapakrep
JBUKEHUS U B3aUMOJCICTBUSL YaCTHUI] BEUIECTBA

Mogenu cTpoeHus Ta30B, KUIAKOCTEN U TBEPABIX TEI U
OOBJICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHX
Moaenein

Macca monekyn. KonmuuectBo BemectBa. [locTostHHAS
ABoraapo

TermoBoe paBHOBecue. Temmeparypa U €€ U3MEpeHue.
[lIxana remnepatyp Llenbcus

Mopaens wupneanpHoro raza. (OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETHYECKON TEOPHH MACATBLHOIO ra3a

AOcomoTHass  TeMmmepaTypa Kak =~ Mepa  CpelaHei
KMHETUYECKOM SHEPruM TEIUIOBOIO JBHYKEHHS YaCTHULL
raza. [llkana remneparyp KenbBuna

VYpaBuenne Kianelipona — MeHgeneeBa. 3akoH
HanpToHa

I'azoBble 3akoHBI. M30mpomeccs! B HIEaTbHOM Tas3e C
IIOCTOSTHHBIM ~ KOJIMYECTBOM  BEILECTBA:  M30TEpMa,
u30X0pa, u306apa

TexHUYEeCKUE YCTPOMCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboTel. VM3mMepeHHe Macchl BO3AyxXa B
KJIacCHOM  KoMmHate. MccnenoBaHue  3aBHCHMOCTH
MEXJy IapaMeTPaMU COCTOSIHUS Pa3pEKEHHOrO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKH

3.2.1

TepmonuHamuueckass cuctemMa. BHyTpeHHss >Heprus
TEPMOJMHAMMUYECKONH  CUCTEMBI U  CIOCOOBI €€
U3MECHEHUS

322

KonuyectBo TemnoTsl u pabora. BHyTpeHHsst sHeprus
0JIHOATOMHOI0 UJE€aJIbHOIO rasa

3.23

Bunap! Teruonepenaun: TEmIONpPOBOIHOCTb, KOHBEKIUA,
U3JIy4YCHHUE. TennoémkocThb Tena. YV nennHas
TEINIOEMKOCTh BellecTBa. PacuéT KoImdecTBa TEILIOTHI
TIpU TerIonepeaaye

324

[TepBbiii 3akOH TepMoauHAMUKH. [IpuMeHeHue nepBoro
3aKOHa TEPMOAMHAMHUKY K u3ompoueccam. I papuueckas
UHTepIpeTanus paboThl ra3a

3.2.5

TenmoBble MamuHbl. [IpUHIUIBI AEHUCTBHUS TEIUIOBBIX
mammH. [IpeoOpa3oBaHuss dSHEpPrud B  TEIUIOBBIX
mammHax. Koagdunment nonesnoro neicteus (nanee —
KII[I) TermoBoi mammubl. [uka Kapro u ero KIT

3.2.6

Bropoit 3akoH TepmomuHamukud. HeoOpaTtumocTh
MpOLIECCOB B mpuponae. TemtoBble  JBUTATEINH.
DKOJOTHYeCcKe MPOOIeMbl TETNIOOHEPT€TUKH

3.2.7

TexHuueckue yCTpOﬁCTBaZ ABUTATCJIb  BHYTPCHHCTO
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CropaHus, OBITOBOM XOJIOJHUJIbHUK, KOHAUIIUOHECP

3.2.8

[Ipaktnueckue  pabotel.  M3MmepeHwe  yAenbHOM
TEMI0EMKOCTH

AT'PETATHBIE COCTOSHNW A BEILIECBA. ®A30BbIE I[TEPEXO/IbI

[MapooOpa3oBanne W KoHAeHcanus. Vcmapenue u

3.3.1 KUATIEHWe.  YJenpHas  Temiora  mapooOpa3oBaHUs.
3aBUCHUMOCTD TEeMIIEPATyphbl KUTICHHSI OT JIABJICHUS
339 AOcoioTHasT ¥ OTHOCHUTENbHAs BJIAXHOCTH BO3IyXa.
Hachbltennbii nap
Teépnoe temo. Kpucramnuueckue u amopdHbie Tena.
3.33 AHunzorponusi ~ CBOWCTB  KpucTayuioB.  JKuzakue
13 KpucTayibl. COBpeMeHHbIE MaTepHaIb
) 334 [InaBienne u KpucTaUIM3aluMs. YJEIbHAas TEIIOTa
e mwiaiacHus. CyonuMans
3.3.5 YpaBHEeHHE TEIUIOBOTO OamaHca
TexHuueckue ycTpONCTBA: TUTPOMETP U IICHUXPOMETP,
336 KAJIOPUMETP, TEXHOJIOTHH TIOJYYCHHUS COBPEMEHHBIX
e MaTepuaioB, B TOM 4YHUCJI€ HAHOMAaTepUaJOB, U
HAHOTEXHOJIOTUHU
337 [Mpaktnyeckne  paboTel.  M3MepeHne  BIaKHOCTH
e BO3/yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpu3anus Tell. OJEeKTpU4eckuil 3apsn. JlBa Buza
ANEKTPUUECKUX 3aPsiI0B
4.1.2 ITpoBOHUKH, TUIIEKTPUKHU U MOJYNIPOBOJHUKHU
4.1.3 3aKOH COXpaHEHUsl ANEKTPUUECKOTro 3apsiaa
4.1.4 BzaumopeiictBue 3apsnoB. 3akod Kynona
Dnektpuueckoe noje. HanpsEHHOCT AIEKTPUIECKOTOo
4.1.5 HOJIS. [TpuHuMn CYNEPIO3ULINH. JIuaun
HANPSHKEHHOCTH AJIEKTPUYECKOTO TOJIS
41.6 Pabora cun anektpocratuyeckoro moiss. [loTenmuan.
Pa3HocTh moTeHIMaNOB
4.1 [IpoBogHMKM W AUDJIEKTPUKM B MOCTOSIHHOM
4.1.7 3JIEKTPUYECKOM noJe. JwvsnekTpudeckas
IPOHUIIAEMOCTD
OnextpoéMkocTs.  KonzmeHcaTop.  DNEKTpOEMKOCTH
4.1.8 IUIOCKOTO  KOHJEHcaTopa. OHEprusi  3apsyKEHHOTO
KOHJIEHCATOopa
TexHu4yeckue yCTpOMCTBa: ANEKTPOCKOI, dIEKTPOMETD,
41.9 3JIEKTpOCTaTHUECKas 3aIuTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHUHBIH
MIPUHTED
41.10 [Ipaktuyeckne paboThl. M3MepeHue sIIeKTPOEMKOCTH

KOHACHCATOpPA

TIOCTOSHHBII DJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJAX
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4.2

4.2.1

YcnoBus CyLIECTBOBAHUSA HOCTOSIHHOT'O
AJEKTpUYecKoro Toka. Mcrounmku Toka. Cuia ToOKa.
IlocTOsIHHBII TOK

4.2.2

Hanpsxenue. 3akon Oma 11t yyacTKa Lenu

423

DneKTpuueckoe COIIPOTUBIICHUE. VY nensHOE
COIIPOTHBJICHUE BELIECTBA

424

HOCJ’I@JIOB&TCJ'IBHO@, napajjiCJIbHOC, CMCIIaHHOC
COCAMHCHUE ITPOBOJHUKOB

4.2.5

PaGora snekrpuyeckoro Toka. 3akoH Jxoyns — Jlenia

4.2.6

MOHIHOCTB QJICKTPHUUYCCKOI'O TOKa

4.2.7

anexTpoaBwkymas cuia (nanee — 3/1C) u BHyTpeHHEE
CONPOTUBIICHWE MCTOYHUKA TokKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) anekTpudeckoi 1enu. KopoTtkoe
3aMbIKaHHE

4.2.8

DNEeKTpOHHAs MPOBOAUMOCTb TBEPABIX  METAJUIOB.
3aBUCHUMOCTh COIIPOTUBJIICHHUS METAJIOB oT
teMiepaTypbl. CBepXIIpPOBOJIUMOCTh

4.2.9

Onektpuueckuid  Tok B Bakyyme.  CBoiicTBa
JEKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonnuku.  CoOcTBEHHass W MPUMECHAs
IPOBOAMMOCTh  IOJYNPOBOJHUKOB. CBolicTBa p-n
nepexoa. [1oxynpoBoJHIKOBEIE TPHOOPHI

4.2.11

DneKTpUUeCcKun TOK B DIIEKTPOJIUTAX.
OneKTpoIUTHYECKas JUCCOIMALNs. DIEKTPOIN3

4.2.12

OnekTpuyecknii TOK B ra3ax. (CamMOCTOATENbHBIA U
HECaMOCTOSITECNIbHBIA  paspsd.  Pasnnunbple  THIbI
CaMOCTOATENILHOTO pa3psaaa. Monnus. [lnazma

4.2.13

TexHuueckue yCTpOMCTBA: amMmepMeTp, BOJIBTMETP,
peocTar, HMCTOYHUKH TOKa, JJICKTPOHATPEBaTEIbHBIE
pUOOPHI, 3JIEKTPOOCBETUTEIILHBIE IpUOOPHI,
TEPMOMETP  COIPOTHUBIICHMS, BAaKyyMHBIM  JHOZ,
TEPMHUCTOPHI U (DOTOPE3UCTOPHI, MOTYNPOBOIHUKOBBIIM
JHOJI, TaJlbBAHUKA

4.2.14

[Ipaktuyeckue  paborbl.  M3ydeHue  CMeIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne 3/IC MCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpotuiieHus. HabmoaeHue anexTpoaunsa

11 KJIACC

Kon
pazneia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUSA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE I1

OJIE. DJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

ITocTosiHHBIE MAarHuThbl. B3aumoneiictBue
MOCTOSIHHBIX MarHUTOB

432

MarnutHoe mnoje. BeKTop MarHMTHOW HHIYKIIHH.




46

[IpuHnun  cynepno3unuu. JIMHUM ~ MarHUTHOU
uHAyKIuU. KapTuHa JIUMHUNA MarHUTHOM WHIYKIIMH
I1OJIS TIOCTOSIHHBIX MAarHUTOB

MarautHoe moJjie NMpPOBOJHMKA ¢ TOokoM. Kaprtuna
JVHAN TOJs JUIMHHOTO MPSIMOTO HPOBOJHHMKA U

433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C
TOKOM. OneIT Opcrena. BsaumogeiicTBue
MIPOBOJIHUKOB C TOKOM

4.3.4 Cunia Amniepa, €€ MoyJib M HaPABJICHHE
Cuna JlopeHua, e€ MoOIynb M HalpaBlEHUE.

4.3.5 JIBukeHue 3apsKEHHOM YacTUIbl B OJIHOPOJHOM
MarHuTHOM mose. PaGota cunbl Jlopenna

4.3.6 SIBJIeHME DIEKTPOMAarHUTHOU MHAYKIIUU

437 IToTok BEKTOpa MArHUTHON MHIAYKIIMH

438 OJIC  uHAOyKIuwu. 3aKOH  BJIEKTPOMATHUTHOM
uHaykuuu @apanges
Buxpesoe anexrpuueckoe none. C mHAyKIMM B

4.3.9 MPOBOJHUKE, ABWKYLIEMCS  IOCTYyNaTelbHO B
OJIHOPOJIHOM MarHUTHOM I0JI€

4.3.10 ITpaBuiio Jlenna

4311 NunyktuBHocth. fBnenne camoumnaykuumu. IJ1C
CaMOUHAYKIIUHU

4.3.12 DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE T0JIe
TexHuueckue yCTpPONCTBA: TMOCTOSIHHBIE MAarHHTHI,

43.14 AJIEKTPOMArHUThl, 3JEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS M1€Yb
[IpakTudeckue paboThl. M3yueHne MarHuTHOTO MO
KaTylIku ¢ TOKoM. MHccienoBanue naeicTBHs

4.3.15 MOCTOSIHHOTO ~MarHuTa Ha paMKy C  TOKOM.
Uccnenoranue SIBJICHUS AIIEKTPOMArHUTHOM
WHAYKIHH

5 KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A
KosnebarensHasg cucrema. CBoOOmHBIE KOJeOaHUS.

5.1.1 l'apmonnueckne konedbanus. Ilepuon, wyactora,
aMIIuTyna U (asza KoneOaHuid

5.1.2 [TpyXuHHBIA MasITHUK. MaTeMaTU4YEeCKUIl MaITHUK
YpaBHeHue TapMOHUYECKHAX KoJIeOaHmil.

5.1 5.13 Kunematnueckoe u  AMHAMUYECKOE  ONUCAHUE

K0J1€0aTEeIbHOTO JIBHYKEHUS
[IpeBpamienue  SHEpruM NOpU  TAPMOHUYECKHUX

514 koneOaHusix. CBSA3p  aMIUIMTYABl  KOJIEOaHHIA
MCXOJHON BEJIMYUHBI C aMIUIUTYJaMH KojeOaHui eé
CKOPOCTH M YCKOPEHUS

5.1.5 Konebarenbublit KOHTYD. CBoboaHbIE
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AJIEKTPOMATHUTHBIE  KOJEOaHUST B  HJICAJTILHOM
KOleOaTeIbHOM  KOHType.  AHAIOTus  MEXIy
MEXaHUYECKUMHU u 3JEKTPOMArHUTHBIMU
koneOanusimu. Popmyna Tomcona

3aKOH  COXpaHECHHS DHEPIMM B  HACAIHLHOM
K0J1e0aTeIbHOM KOHTYPE

Boinyx1eHHBIE MEXaHUYECKNE KoJIeOaHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXIeHHBIE
JIEKTPOMArHUTHBIE KOJIeOaHUsL.

[lepemennbiii Tok. CUHYCOMAAIBHBIA NEPEMEHHBIN
TOK.

MOIIIHOCTL MNEPEMECHHOT'O TOKa. AMHJII/ITYI[HOG u
I[CI‘/‘ICTByI-OH_Iee 3HAUYCHHC CUJIbl TOKA W HAIIPSAKCHUA

5.1.10

Tpanchopmarop. IIpousBomcTtBo, mnepemadya
norpebiieHue AIIEKTPUYECKON SHEPIHH.
OKOJIOTMYECKUE  PUCKM  IpU  NPOU3BOACTBE
aJIeKTpudeckoi 3Hepruu. KynpTypa Hcronb30BaHUs
3JIEKTPO3HEPIUU B IOBCEAHEBHOM )KU3HU

5.1.11

Texuuueckue YCTpOMCTBA: cericMorpad,
ANEKTPUUECKUHN 3BOHOK, TMHUU AJIEKTpoIiepeaay

5.1.12

[IpakTnueckue paboThI. Hccnenosanue
3aBUCHMOCTH TE€pHOJIa MaJlbIX KoJieOaHHM rpy3a Ha
HUTH OT JUIMHBI HUTHU U Macchl rpy3a. MccnenoBanue
NEPEMEHHOTO TOKa B LEMU M3 IOCJIEI0BATEIbHO
COEJIMHEHHBIX KOHJIEHCATOpa, KaTYIIKU U pe3UCTOpa

52

MEXAHUYECKUE N O9JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHn4ecKue BOJIHBI, YCIIOBHSI PAacIpOCTPAaHEHUS.
[lepuon. CkopocTe pacnpocTpaHeHHMsT M JJIUHA
BoJIHEL. [lonepeunble ¥ IPO0IbHBIC BOJIHBI

522

Wnrtepdepenius u nudpakuus MeEXaHHUYECKUX
BOJIH

523

3Byk. Ckopocth 3Byka. ['poMkocTh 3Byka. BwicoTta
toHa. TemOp 3ByKa

524

DONEKTPOMAarHUTHBIE BOJIHBI. YCIIOBUS H3JIyYECHHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B u U B 2JIEKTpOMarHuTHOW BOJHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTpPa)KEHUE,
IIPEJIOMIICHHE, HOJIIpU3aLus, audpakuus,
uHtepdpeperiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

526

[[lxama »eKTpOMarHuTHBIX BOJH. [IpumeHenue
QJICKTPOMArdMTHLIX BOJIH B TCXHUKC U 6BITy

5.2.7

[MpunHIIIBI pauoCBS3H u TEJeBUACHUS.
Pamunonokamusi. DNEKTpOMAarHUTHOE 3arps3HEHUE
OKpYKaloIIeH cpepl

5.2.8

Texnuueckue yCTpOﬁCTBaI MY3bIKAJIbHBIC
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MHCTPYMEHTBI, YJIBTPa3BYKOBas IUArHOCTUKA B
TEXHHKE M MEAMIIMHEe, pajap, PaauolnpUEMHUK,
TEJCBU30p, aHTeHHA, Tesiepon, CBY-neup

53

OIITHUKA

5.3.1

[IpsamonunHeiiHoe  paclnpocTpaHEHHE  CBETa B
OAHOPOAHOM cpene. JIyu cBeTa

532

OtpakeHue cBeTa. 3aKOHbl OTPa)KEHUS CBeETa.
[NocTpoenue n300paxeHHH B INIOCKOM 3epKajie

533

[Ipenomnenne cBera. 3aKoHBI MPEJIOMIICHHS CBETA.
AOCOIOTHBIN MMOKA3aTeb MPETOMICHHUS

534

ITomHoe BHyTpeHHee orpaxkenue. [IpenenbHblid yroma
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

535

Hucniepcust cBera. CioXKHBIA COCTaB OEJIOTO CBETA.

IlBer

53.6

Cobwuparoniue ¥ pacceuBarole JITUH3bL. TOHKas
nuH3a. POKYCHOE PacCTOSHHE M ONTHYECKas Cuia
TOHKOM JmH3bL. IlocTpoeHne u300pakeHUil B
coOMparImux U paccewBaromux JmH3ax. dopmyna
TOHKOH JIMH3EI. Y BeINYEHHE, JaBaEMOE JTUH30M

5.3.7

Hpeﬂenm IMPUMCHUMOCTHU FCOMCTqueCKOﬁ OIITHUKH

53.8

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBus HaOMOIEHNS MAKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(]A3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

539

Hudpakmus  cera. JudpaknuoHHass —peméTka.
VYcioBue HaONIOJICHHS TJIABHBIX MaKCHMYMOB IIPH
naJIcHAN MOHOXPOMATHYECKOTO cBeTa Ha
TUPPAKIIUOHHYIO PEIIETKY

5.3.10

[Tonsipuzanus cBeta

5.3.11

Texnuueckue YCTpOICTBA: OYKH, Jyna,
doroanmapar, MPOSKIIMOHHBIA anmapar, MUKPOCKOTI,
TEJECKOI, BOJIOKOHHAs OINTHKA, AU(PpaKIHOHHAS
peméTKa, oJISTPOu.T

5.3.12

[Ipaktuueckue paboTel. W3mepenue mokaszaremns
PETOMIICHUSI. UccnenoBanue CBOWCTB
n300pakeHnii B nuH3aX. HaOmrogenwe aucrepcuu
cBeTa

OJIEMEHTHI CIIE

MAJIBHOM TEOPUU OTHOCHUTEJILHOCTU

6.1

I'panniBl IPUMEHUMOCTH KJIACCHYECKOW MEXaHUKH.
[TocTynatel TEOPUHU OTHOCHUTEJIbHOCTH:
MHBAapUAHTHOCTb MOJAYJISl CKOPOCTH CBEeTa B
BAaKyyMe, IPUHIIMI OTHOCUTEIBHOCTH DUHIITEHHA

6.2

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH. 3aMeI[J'I€HI/Ie
BPCMCHHU U COKpPAIICHUC JJIMHBI

6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b MaccChl C PHEPTHEH M UMITYJIBCOM CBOOOIHOM
YACTHUIIbl. DHEPTHUS MOKOS CBOOOHON YaCTHIIBI
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KBAHTOBAA ®U31KA

3JIEMEHThI KBAHTOBOU OIITUKA

®otonsl. opmyina [lnanka cBsi3u sHepruu GoToHa ¢

7.1.1 %
€ro 4acTOTOM. DHeprusi ¥ UMITyJIbC (POTOHA

OtkpbiTue U ucciaenoBanue porodaddexra. OnbITHI

7.12 A.I'. CroneroBa. 3akonsl pororddexra

713 VYpaBHenne  DitHmTeitHa s QorodaddexTa.
«KpacHas rpanunay porodrdpdexra

7.1.4 Jasnenue cBera. OnbiTel [1.H. JIebeneBa

7.1.5 XUMHUECKOE JIEUCTBHE CBETA

716 Texnuueckue YCTPOMCTBA: ¢doro3aeMeHT,
dboTOIaTYMK, COJIHEUHAs OaTapesi, CBETOIHO]

CTPOEHUE ATOMA

Mogens atoma Tomcona. OnbiTel Pezepdhopaa no

7.2.1 HCCJIEIOBaHHIO CTpoeHUs aToma. [ImanerapHas
MOJIeINTb aTOMa
[Toctynarer  bopa. W3myyenue u mnoriomeHue

799 (GOTOHOB TpH MeEpexojie aroMa C OJHOTO YpPOBHS

sHeprun Ha Apyro. Buaer cnektpoB. Crnektp
YPOBHEM 3HEpruu aToOMa BOJIOpOaa

BonHoBbie cBoiicTBa uyactull. Bonnbl ne bpoitns.
7.2.3 KopnyckymnspHo-BomHOBOM  ayanusm.  udpakmus
9JICKTPOHOB Ha KpHUCTAJIIaX

CroaTanHoe n BBIHYXICHHOC N3JIIYUYCHHUC.

7.2.4 o
YcTpoiicTBO U pHHIKI PabOTHI J1a3epa

TexHuueckue yCTpOMCTBA: CIEKTPaJbHBIA aHaN3

7.2.5 9
(cnekTpockomn), J1a3ep, KBAHTOBBIM KOMITBIOTEP

[Ipaktuueckue pabotel. Habnronenue nuHeiyaTroro
CIEKTpa

7.2.6

ATOMHOE AJ1PO

MeTobl HAOTIOEHUS 51 PETHCTpALNH
AJIEMEHTAPHBIX YACTHII

7.3.1

OtkpeiTHe paamoakTuBHOCTH. OnbIThl Pesepdopaa
0  ONpENeNIEHHI0  COCTaBa  PaJMOAKTHBHOTO
7.3.2 uanydenus. CpoiictBa anbda-, Oera-, TramMMma-
u3nydeHus. BnusHue paguoakTUBHOCTH Ha >KHMBbBIE
OpTraHU3MBI

OTtkpbITHE TIPOTOHA U HEWTpoHa. HyknonHas monens
7.3.3 sanpa [leiizenbepra — WBanenko. 3apsng sapa.
MaccoBoe uuciio siapa. M3otomsl

Anbda-pacniafi. DNEKTPOHHBIA W  TO3UTPOHHBIN
7.3.4 OeTa-pacma. Mamma-uznydenue. 3akoH
paZii0aKTUBHOTO pacmaja

SHCPFI/IH CBA3HU HYKJIIOHOB B sAPC. HI[CPHLIC CHIIBI.

7.3.5 Jledekt macchl sapa

7.3.6 Snepublie peaknuu. JleneHue U CUHTES sJIep
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7.3.7

Snepublii  peaktop.  TepMOsAEpHBII  CHHTE3.
[TpoOnemMbl M NMEPCHEKTUBBI SAEPHONW 3HEPreTHKH.
OKOJIOTUYECKHE ACIIEKTHI sIIEPHON IHEPIETUKHU

7.3.8

OnemeHTapHble 4acTUlbl. OTKpBITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICUCTBUS

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETP, Kamepa
Bunnbcona, siiepHblii peakTop, aToMHasi bomba

7.3.10

[Ipaktuueckue pabotbl. MccnenoBanue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3UKA

8.1

Bun 3Bé3gHoro nHeba. Co3Be3nmus, sipKkue 3BE3JHI,
IJTAHETHI, UX BUAUMOE IBIDKEHUE

8.2

ConHeuHnass cucteMa. [lmaHeTsl 3eMHON TpymIbL.
IlmaHeTBI-TUTAaHTEL U UX CIIYTHHUKH, KapJIMNKOBBIC
raHeTbl. Masblie Tena ColHeYHON CUCTEMBI

8.3

Connne, ¢otochepa u armochepa. ComHeuHas
AKTUBHOCTH

8.4

Ucrounuk sHeprun ConHua u 3B€31

8.5

3BE3bl, MX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBE€THUMOCTB, pam/lyc, TeMnepaTypa, X B3aMMOCBS3b.
JlnarpaMma «CHEKTpalbHBIN KJIacC — CBETHMOCTHY.
3BE31bI ITIABHOH MOCIENOBATEIBLHOCTH. 3aBUCUMOCTh
«Macca — CBETHUMOCTB» I 3BE31  IVIABHOM
ITOCJIEI0OBATEIIEHOCTH

8.6

Buytpennee crtpoenme 3BE3n. CoBpeMeHHBIE

NPEJICTABIICHHS O TIPOUCXOKICHUH 1 3Boony CoJHIa U
3BE3. DTanbl )KU3HU 3BE3

8.7

Muneunsiii Ilyte — nama INanaktuka. CrnupanbHas
cTpykTypa ['anaktuku, pacnpeneneHue 3B€3]1, ra3a u
nelmu.  [lonmoxenne wu  nBwxkenue ConHua B
[NamakTtuke. Ilmockas u chepuyeckas MOACUCTEMBI
lanaktuku

8.8

Tunel ramakTuk. PaguorasiakTuku U KBas3aphl.
UéEpHble IbIpHI B siApax rajlakTUK

8.9

Bcenennas.  Pacmmpenue  Bcenmennoit.  3akoH
Xab60ma. Pa3Oeranue ramaktuk. Bospact u paamyc
Bcenennoi, teopus bosbmoro B3peiBa. Monens
«ropsuer BeenenHoi». PennkroBoe n3nyueHue

8.10

MacmrabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIIEMbI
aCTPOHOMHUHU
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YYEBHO-METO/IUMYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MNPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» Guzuka. 10 kinacc. Maxumes [.4., Byxosues Bb.b., Corckuit H.H.; mon penakiueit
[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narensctBo «IIpocBemenne»

» Gusuka. 11 knacc. Msxumes I'.4., Byxosues b.b., Yapyrun B.M.; nox penakuueit
[TapdentpeBoit H.A. Aknnoneproe odmectBo «M3narenscTBo «IIpocBemenner»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH



