115. ®epepanbHan paboyas nporpamma no yye6Homy npeamety "®dusumka"
(6a3oBbI YPOBEHbD).

115.1. ®denepanpHas pabodas mporpamma mo ydeOHOMy mpeamery "dusuka" (6a30BbIi
ypOBeHb) (mpeameTHast obsnacts "EcTecTBeHHO-HaydHBbIE TpeaMeThl") (1anee COOTBETCTBEHHO -
nporpamMma 1o ¢usuke, (GU3MKa) BKIIOYACT MOSCHUTEIBHYIO 3alMCKY, COACpKAHUE OOydeHUs,
TUTAHUPYEMBIC PE3YJBTaThl OCBOCHHSI ITPOrPAMMBI 110 (PU3HUKE.

115.2. TloscHuTenpHasi 3amUcKa OTpa)kaeT OOIIMEe LeNH M 3a7a4d M3y4YeHUs (PHU3HUKH,
XapaKTEPUCTHUKY MCHXOJIOTHYECKUX MPEINOCHIIOK K €ro M3y4eHHIO0 OOydYaroIlMMHCS, MECTO B
CTPYKTYpe Yy4eOHOro IUlaHa, a TakKXKe IOJAXOAbl K OTOOpY COIEp)KaHHs, K OIPEAEICHHIO
IUTAHUPYEMBIX PE3YIbTATOB.

115.3. Copepxanue 0O0yueHHUsT PACKPBIBACT CONEPIKATEIIbHBIC JIMHUU, KOTOPHIE
NpeJIaraloTcsl Il 00sI3aTeIbHOTO M3YUYCHHSI B KaXKJIOM KJIACCE HAa YPOBHE CPEIHEro OOIIero
00pazoBaHusl.

115.4. Ilnanupyembie pe3yinbTaThl OCBOCHHS NPOTpaMMbl 1O (HU3MKE BKIFOYAIOT
JUYHOCTHBIC, METalPEeIMETHBIC Pe3yJbTaThl 32 BECh INMEpHoa OOydeHHS Ha ypPOBHE CPEIIHEro
o0miero oOpa3oBaHUs, a TAKKE IMPEIMETHBIC JOCTHIKCHHUS OOy4arolIerocs 3a KaXJIbli TOJ
00yueHus.

115.5. NMossicHUTenbHaA 3anucka.

115.5.1. Ilporpamma mno ¢u3suke 0a30BOr0 YypOBHS Ha YPOBHE CPEAHEro OOLIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MNOJOKEHHWH M TpeOOBaHMH K pPE3ylIbTaTaM OCBOEHHS
OCHOBHOHU 0Opa3oBatenbHON mporpammsl, npejactaBieHHbIXx B PI'OC COO, a Takxke ¢ yueToM
¢denepanbHON pabodeil MporpaMMbl BOCIHUTAHUS M KOHILENIMK HpernojaBaHusi y4eOHOTro
npeamera "dusuka" B 00pazoBarenbHbIX opranuzanusx Poccuiickoit @enepanuu, peanusyronmx
OCHOBHBIE 00pa30BaTeNIbHbIE IPOTPAMMBI.

115.5.2. Copepxanue mporpaMMbl 1O (HU3UKE HalNpaBleHO Ha (OPMUPOBAHHE
€CTeCTBEHHO-HAayYHO! KapTUHBI Mupa oOyyatonuxcs 10 - 11 kinaccoB npu o0ydeHUH UX pU3MKe
Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOIO noaxoxaa. IIporpamma mo ¢usuke
cootBercTBYeT TpeboBanusM PI'OC COO k miIaHHpPyeMbIM JUYHOCTHBIM, IMPEIMETHBIM U
METaNpeIMETHbIM pe3yJbTaTaM OOyuYeHHs, a TaKKe YYHTHIBAET HEOOXOIUMOCTh pealu3aluu
MEXIPEAMETHBIX CBSI3ed (M3UKH C €CTECTBEHHO-HAy4YHbIMH Y4eOHbIMM IpenMeTamu. B Hel
OTIPEJIeNIAIOTCA OCHOBHBIE LI€TM M3y4eHUs (PU3MKM Ha YpOBHE CpEJHEro ooOuero oopazoBaHHUs,
IUTAaHUpPYEMBbIE  pe3YyJIbTaTbl OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIE, MeETalpeIMeTHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

115.5.3. [Iporpamma 1o ¢u3HKe BKIIOYALT:

[TnanupyeMblie pe3ynbTaThl OCBOCHHS Kypca (DU3MKKM Ha 0a30BOM YpOBHE, B TOM YHCIIE
MIPEIMETHBIC PE3YIIBTATHI IO TojiaM 00yUYeHNS,

Conepxanue yuebHoro npeamera "®usuka" 1mo rogam o0ydeHuUs;

115.5.4. Tlporpamma 1o pu3nKe MOXKET OBITh MCIOJIb30BaHA YUUTEISIMU KaK OCHOBA JJIS
COCTaBJICHUsI CBOUX pabouux nporpamm. [Ipu pazpabotke pabodeil mporpaMmbl B TEMaTHUECKOM
IUTAHUPOBAHUU JOJKHBI OBITh YYTE€HBI BO3MOXKHOCTH MCIIOJIb30BAHUS AIEKTPOHHBIX (LIM(PPOBBIX)
00pa30oBaTeNbHBIX  PECYpCOB,  SBIAIOMUXCS  Y4eOHO-METOOMYECKMMH  MarepuaiaMu
(MyIbTUMEIUIHBIE TPOrPaMMBl, 3JIEKTPOHHBIE YUYEOHMKM M 33Ja4HUKH, SIIEKTPOHHbIE
O0ubimoTexu, BHUPTyaJbHbIE Ja0OpAaTOpUU, HWIPOBBIE MPOrpaMMbl, KOJUIEKIHMH LHU(POBBIX
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00pa30BaTenbHBIX PECYPCOB), PEATU3YIOMIUMU JUIAKTUYECKAE BO3MOKHOCTH HH(POPMAIIMOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJOTHH, CONEP)KAaHHE KOTOPBIX COOTBETCTBYET 3aKOHONATEIHCTBY 00
00pa3oBaHUH.

115.5.5. [Iporpamma 1o (pu3UKe MPEAOCTABIAECT BO3MOXKHOCTD ISl peali3aiyi Pa3TIMIHbIX
METOAMYECKHX TMOAXOJOB K opraHu3zanuud oOyueHuss (U3MKEe TIPH YCIOBUU COXPAHCHUS
00s13aTeIbHOM YacTu COAepKaHU Kypca.

115.5.6. ®u3uka kak Hayka O HauboJjee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYINAs B Ka4eCTBE
yueOHOro TmpeAMeTa B MIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxaromeM wmupe. IlkonbHbIA Kypc GU3MKH - CHCTEMOOOPa3yIOUIMid Ui €CTECTBEHHO-
HAy4HBbIX Y4eOHBIX MPEAMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIeXKaT B OCHOBE MPOIIECCOB U
SBIICHUH, W3y4aeMbIX XHMHEW, Ouoiorueit, Qusudyeckoir reorpadueli W acTPOHOMHEH.
Hcnonp30BaHWEe W aKTUBHOE MpPHUMEHEHHE (U3WYECKUX 3HAHUN OMpeNeNseT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe SHEPreTUKH, TPAHCIOPTA, OCBOCHUS KOCMOCA,
MOJTyYEHUS] HOBBIX MaTEpUaJiOB C 3a/IaHHBIMH CBOMCTBaMU U ApPYyrux. M3yuenue Gu3uKu BHOCUT
OCHOBHOW BKJIaJ B (DOPMHUpPOBAHHWE ECTECTBEHHO-HAYYHOH KapTUHBI MHUpPa OOy4YaIONIMXCS, B
dbopmMupoBaHuEe YMEHHI MIPUMEHATh HAyYHBI METOJ MO3HAHUS MIPU BBIMOJIHEHUH UMH y4eOHBIX
UCCIIEIOBAHUM.

115.5.7. B ocHOBY Kypca (Qu3uKu AJi1 YPOBHs CpPEeIHEro o0Iiero oOpa3oBaHUs MOJOXKEH
pAa uze, KOTOpble MOYKHO pacCMaTpUBATh KaK MPUHIIUIIBI €TI0 TOCTPOEHUSI.

Wnes nenoctHocTu. B cooTBeTCTBUU € HEW Kypc SIBIISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPXKUT MaTrepuasl M3 BCEX Pa3/IeioB (U3HMKH, BKIIOYAST KaK BOIPOCHI KIACCUYCCKOU, TaK U
COBPEMEHHOU (PU3UKH.

Wnes renepanuszanuu. B coorBeTcTBUM ¢ HEll MaTepuan Kypca GU3NKH 00beIUHEH BOKPYT
¢usnueckux Tteopuil. Beaymmm B Kypce sBusercd (OpMHpPOBAHUE TPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MarepHuH, BELIECTBE U IOJIE.

Wnes rymanurapusanny. Peanusanus uaeu npearnonaraeT UCIoiab30BaHUE I'yMaHUTAPHOTO
noTeHuuan€a (pU3N4ecKo HayKu, OCMBICIIEHUE CBSI3U pa3BUTHsI (DU3UKU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU U 3KOJIOTHUECKUMU MPOOIEeMaMHU.

Wnes npuxnannoi HanpasneHHOCTH. Kypce ¢pusnku npeamnonaraeT 3HaKOMCTBO € IIUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTMYECKUX IIPUIIOKEHUN N3YUEHHBIX TEOPUN U 3aKOHOB.

Wnes 5SKonmorusanmuy peanusyeTcss MOCPEACTBOM BBEICHHMS DIEMEHTOB COIEPIKaHUS,
MOCBSAIICHHBIX KOJIOTHYECKUM TMpoliieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C pPa3BUTHEM
TEXHUKH M TEXHOJIOTHUH, a TaKkke 00CyKIeHUS TPOoOieM pallMOHAIbHOTO IPUPOJIOTIOIb30BaHUS U
IKOJIOTMUYECKON 0€3011aCHOCTH.

115.5.8. CrepxHEBbIMU dJEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro ooOIero
oOpa3oBaHMsl SBIAIOTCA (u3Mueckue Teopuu ((HhopMHUpPOBAHUE TMPEJICTaBICHUH O CTPYKType
MOCTPOCHHS (UBUYECKOM TEOpUH, poiu (YHIAMEHTAIBHBIX 3aKOHOB M TPHUHITUIIOB B
COBPEMEHHBIX NPEACTABICHUSIX O MPUPOAE, TPAHULAX MPUMEHHUMOCTH TEOPHM, A ONMHCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHHI U MPOIIECCOB).

115.5.9. CucreMHO-A€ATeNbHOCTHBIN MOAXO0A B Kypce (DU3MKH peau3yeTcs Mpexie BCero
3a CYeT OpraHHu3aliy SKCIEPUMEHTAIBHON NesITeTbHOCTH o0ydaronmxcs. J{is 6a30Boro ypoBHS
Kypca (PU3UKHU - 3TO UCTIOJIB30BAaHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB
u JaboparopHBIX paboOT, KOTOphIE B MporpaMme Mo (Gu3nke OOBEAUHEHBI B OOIIMI CIHCOK
YUYECHHUECKUX TPAKTHYECKUX paloT. BhigeneHune B yka3aHHOM IEpEUHE JIabOpaTOpHBIX padoT,
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MPOBOAUMBIX [JIA KOHTPOJIA MW OLCHKHU, OCYHICCTBIIACTCA Y4YaCTHUKAMU 06pa30BaTeJILHOFO
mporiecca UCXo/sl U3 0COOCHHOCTEH MJIaHUPOBAHKS M OCHaIleHus kabunera (usuku. [Ipu sTom
obecreunBaeTcs OBIAACHHE OOYYAIONIMMUCS YMEHHSIMH IPOBOAWTH KOCBEHHBIC W3MEpEHUS,
UCCIICIOBAHUS 3aBUCHMOCTEH (PU3UYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MNPCAJIOKCHHBIX T'MIIOTC3.

115.5.10. Penienrie pacyeTHBIX U Ka4€CTBEHHBIX 3aJ1ad C 3aJaHHOW (PU3NYECKON MOJICTIBIO,
MO3BOJISIONIEE TPUMEHATh U3yYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK M3 OJJHOTO pasjelia Kypca,
TaK ¥ MHTETPUPYS 3HAHUS W3 Pa3HBIX pasznesioB. [l Ka4eCTBEHHBIX 3a7ad IPHOPUTETOM
SBIISIOTCS 3aJaHusl Ha OOBSCHEHHE MPOTEKAaHUs (UINYSCKUX SIBICHUH H MPOILECCOB B
OKpYXalolel XU3HH, TpeOyrolnue BbIOOpa (PU3HYECKOW MOIETH I CUTYallMH IPAKTHKO-
OPUEHTHPOBAHHOTO XapaKkTepa.

115.5.11. B coorBerctBum ¢ TpeboBanusmu GI'OC COO k MarepuanbHO-TEXHHYECCKOMY
obecriedyeHn0 y4eOHOro mpoliiecca 0a30BBIH YpPOBEHb Kypca (DM3WKHM Ha YPOBHE CpPEIHETO
olmiero o0pa3oBaHusl JOHKEH M3Yy4aThCs B YCIOBUSAX MPEIMETHOrO KaOWHeTa (PU3MKU WM B
YCJIOBHSIX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAyYHOTo LuKiIa. Hamuuue B
KabuHeTe GU3NKH HEOOXOAMMOro Jab0paToOpHOTro 0OOPYIOBAHHUS Ui BBIIMOJIHEHUS YKa3aHHBIX B
nporpaMMe 10 (U3MKE YYCHHUYSCKHX MPAKTHUYECKHX paboT ©  JIEMOHCTPAIMOHHOTO
o0opynoBaHus 0053aTENBHO.

115.5.12. JlemoHcTpammonHoe 06opynoBanue GopMUpPYETCsi B COOTBETCTBUU C TIPUHIUIIOM
MHHUMAJIBHOM JIOCTaTOYHOCTH M OOECIEYMBACT IMOCTAHOBKY IEPEYHCICHHBIX B IPOrpamMMe IO
(1)I/I3I/IK€ KIIIOUYE€BBIX IIGMOHCTpaHI/Iﬁ AJId UCCIICAO0BAHUA H3Yy4YaCMbIX SIBIICHUM | IIpO1ECCCOB,
SMITUPUYECKUX U (PyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMECHEHHH.

115.5.13. JlaGoparopHoe 0O0OpylIOBaHHE JUIsI YUYEHHUYECKHUX TMPAKTUYECKUX pPabOT
dbopmupyercsi B BUIE TEMAaTUYECKUX KOMIUIEKTOB M OO€CIeYMBAaeTCss B pacueTe OJHOTO
KOMITJICKTa Ha JBYX OOydJaromuxcs. TeMarHmueckre KOMILUIEKTHI J1ab0opaTopHOro 00OpyIOBaHUS
JTOJKHBI OBITh TOCTPOEHBI HAa KOMILJIEKCHOM HCIIOJNIb30BAaHUU AHAJOTOBBIX W IH(POBBIX
npuOOpPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BHJI€ U POBBIX Jab0opaTopuil.

115.5.14. OcHOBHBIMHU LEJIIMU M3Y4€HUs (GU3UKU B 001IEM 00pa30BaHUU SIBISIOTCS:

dopMHpoBaHHE UHTEPECA U CTPEMIICHUSI 00YYAIOIIUXCSI K HAyYHOMY M3yUYEHHUIO MPUPOJBHI,
pa3sBUTHE UX UHTEJUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

Pa3zButue mpencraBmeHuidi O HAy4HOM ~ METOA€ TO3HaHUS W (opmupoBaHuE
HCCIIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;

dopMHpoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibraTa W3Y4e€HHS OCHOB CTPOCHHS
Marepuu 1 (pyHIaMeHTaJIbHBIX 3aKOHOB (PH3HKH;

dopMupoBaHUE yMEHUN OOBSCHATH SIBJICHUS C HCIOIb30BaHWEM (PU3MUECKUX 3HAHUU U
HAay4HBIX JJOKa3aTelIbCTB;

®opmupoBaHHe MPEACTABIECHUN O poiu (U3MKHU A Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

115.5.15. Jloctmxenue STUX Ieneld oOecrneurnBaeTcsl pelIeHHeM CIeNyIoUIMX 3a1ad B
npoliecce U3y4eHus Kypca GU3UKU Ha YPOBHE CPEAHEro 001Iero oopa3oBaHus:

[Ipnobperenne cucteMbl 3HaHUKW 00 OOMMUX (PU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJICKYIISIPHYIO (PU3HKY, SNIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY U
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AIIEMEHTHI aCTPOPHU3UKHY;

dopMupoBaHUE YMEHUN NPUMEHATh TEOPETUUYECKUE 3HAHUS AJIs OOBSICHEHUS (PU3NUECKUX
ABJICHUM B IIPUPOJIE U JJIsA IPUHATHS IPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

OcBoeHue criocoOOB pelIeHHs Pa3JInYHbIX 3a/1a4 C SIBHO 33JaHHOW (DMU3UYECKON MOJIENbIO,
3aj1a4, MO/IPa3yMEeBaIOIIMNX CaMOCTOSTEIBHOE CO3/IaHne (PU3NUIECKON MOJICIN, COOTBETCTBYHOIIEH
YCIIOBHSIM 3aJ1a4H;

[lonumanne (U3NYECKUX OCHOB W TPUHIMIIOB JACHCTBHS TEXHUYECKHX YCTPOICTB MU
TEXHOJIOTHYECKHUX IIPOLIECCOB, UX BIIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBnazieHne MeETOIaMH CaMOCTOSITENILHOTO IUIAHUPOBAHHUS M TPOBEICHUS (PU3HMUECKUX
SKCIEPUMEHTOB, aHajlu3a M MHTepHpeTauuy WHGPOpPMalUU, ONpPEAETIeHUsS JOCTOBEPHOCTH
MOJy4YEHHOTO PE3YJIbTara;

Coznanue ycnmoBWH Uisi pa3BUTUSL YMEHHUI MPOEKTHO-UCCIIEIOBATENBCKOM, TBOPYECKOMH
IEATEILHOCTH.

115.5.16. Ob1iee 4ucno 4acoB, PEKOMEHOBAHHBIX N7 U3y4eHUs (pu3uku - 136 yacos: B
10 knacce - 68 yacos (2 4aca B Hezento), B 11 kmacce - 68 yacoB (2 yaca B HEZIEIO).

[Ipennaraemslii B mporpamme mo (pu3HuKe NepedeHb Ja00paTOPHBIX U MPAKTHUECKUX padoT
SBIISICTCSI PEKOMEIOBAaHHBIM, YUWUTENb JI€JACT BBHIOOP MPOBEJCHUsS JIaDOpaTOPHBIX pPabOT U
OTIBITOB C YYETOM MHAMBHIYaIbHBIX OCOOCHHOCTEH 00YYarOIInXCsl.

115.5.17. JIrobas pabouast mporpamMma JI0JDKHA MOJTHOCTHIO BKIJIFOUATh B ce€0sl CoNEeprKaHNe
JTAHHOU TIPOTPaMMBI 110 (PU3HKE.

115.5.18. B oraenpHbIX ciay4asx Kypc (U3MKH 0a30BOrO ypPOBHS MOXET H3y4yaTbcs B
o0beme 204 yaca 3a 1Ba rozna obyuenus (3 u B Henmemo B 10 u 11 kmaccax). B atom ciydae
yBEIIMYMBaeTCs He MeHee 4eM 210 20 4 pe3epBHOE BpeMsi, KOTOPOE UCIOIb3YETCs yUUTEIEeM IS
U3y4YeHHs BOIPOCOB, TECHO CBS3aHHBIX C BBHIOPaHHBIM NpoduiaeM oOyueHHs, U YBEJINUMBACTCS
yueOHas Harpy3ka, OTBOAMMAasi Ha U3yYE€HHWE MEXaHUKH, MOJIEKYJISIPHOH (QU3UKU U
ANEKTPOJMHAMUKH, 3a CYET pPACHIMPEHMs 4YHcia Ja0opaTOpHBIX paboT HCCIeI0BaTeIbCKOrO
XapakTepa U YpPOKOB PEllIeHUs] KaUeCTBEHHBIX U pacueTHBIX 3aj1ay.

115.6. CopepxaHue obyyeHus B 10 knacce.
115.6.1. Pa3nen 1. ®usuka 1 METO/bI HAYYHOTO IO3HAHMUSL.

®usuka - Hayka o mpupone. HaydHble MeTonbl MO3HAaHMS OKpyxarouiero mupa. Posb
HKCIIEPUMEHTA M TEOPHH B IIPOIlecCce O3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HUKE.

MogenupoBanue (usnueckux spieHUil U mporeccoB. Hayunsle runores3sl. Ousndeckue
3aKOHBI M TEOPUHU. | paHUIIBI TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponme u Mecrto ¢usuku B (OpMUPOBAHUU COBPEMEHHOM HAayyHOW KapTUHBI MHpa, B
MIPAKTUYECKOM NEATEIBHOCTHU JIIOIEH.

JeMoHcTpanumy.

AHanorosbsle 1 IU(PPOBBIE U3MEPUTENBHBIE PUOOPHI, KOMIIBIOTEPHBIE JAaTYHKH.
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115.6.2. Pa3znen 2. MexaHuka.
115.6.2.1. Tema 1. Kunemarnka

Mexannueckoe nBmwxkeHHe. OTHOCHUTENBHOCTh MEXaHWYECKOoro aBmxkeHus. Cucrema
orcyera. TpaekTopusi.

Ilepemenienue, CKOpoCTb (CpenHsAsl CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MarepuanbHON TOYKH, MX MPOEKLUU HA OCH CHUCTeMbl KoopauHar. ClloKeHHe MepeMeleHUH U
CJIOKEHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpEHHOE MNpsSIMONIMHENHOe NBHXkeHHe. ['paduku 3aBHCUMOCTH
KOODPJIMHAT, CKOPOCTH, YCKOPEHMUSI, IyTU U IIEPEMEIICHHS] MaTEpUaIbHON TOYKH OT BPEMEHHU.

CBoOonHOE nazicHue. YCKOPEHHE CBOOOTHOTO TaCHHUS.

KpuBonuneiinoe paBwxkeHue. [[BH>KeHHME MarepHalbHOM TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. YIJIOBasi CKOPOCTh, TUHEHHAas cKopocTh. Ileproa u yacrora
oOpaiteHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

Texnuyeckue YCTPOﬁCTBa H IIPAKTUYCCKOC IIPUMCHCHUC. CIIMAOMCTP, ABUKCHUC CHAPAI0B,
LCIMHBIC U pPCMCHHBIC ICPEAAYN.

JlemoHcTpanuu.

Mogens cuCTEMBI OTCUETA, HIUTFOCTPALU] KHHEMATHYECKUX XapaKTEPUCTUK JBUKEHUS.
IIpeoOpa3oBanue IBUKEHUH C UCTIOIB30BaHUEM IPOCTHIX MEXaHU3MOB.

[Tagenune Ten B BO3AYyXe U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGmronenue aBukeHus Tena, OpOIIEHHOTO MO/ YITIOM K TOPU30HTY ¥ TOPU30HTAIBHO.
N3mepenne yckopeHusi CBOOOJHOIO MaJAeHHUS.

Harmpasinenue ckopoCcTH IIpu ABUKEHHUH 110 OKPYKHOCTH.

VYyeHnueckuil SKCIEPUMEHT, J1abopaTOpHbIE pabOTHI

N3yyeHne HEpaBHOMEPHOT'O ABUKEHUS C LENbI0 ONPEAEICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXY ITyTSIMU, IPOUIEHHBIMU TEJIOM 32 MTOCJIEI0BATENbHBIC
paBHBIE IIPOMEXKYTKM BPEMEHM IPU PABHOYCKOPEHHOM [BWKEHHM C HAYaJIbHOW CKOPOCTBIO,
PaBHOM HYIIO.

N3ydeHune ABMKEHUS MIapUKa B BI3KOH JKUKOCTH.
N3ydeHne ABMKEHUS Tela, OPOIIEHHOTO TOPH30HTAIIBHO.
115.6.2.2. Tema 2. Jlunamuka.

[Ipunnmn otHocurensHOCTH [anwites. [lepBelil 3akoH HeroToHa. MIHEpIMaibHbIE CUCTEMBI
orcyera.

Macca tenma. Cuna. Ilpunuun cynepno3uumu cuil. Btopoi 3akoH Herlotona mist
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MaTepUaIbHON TOYKH. Tperuii 3akoH HbIOTOHA 111 MarepualbHbIX TOYCK.
3aKoH BCeMHUPHOTO TaAroreHus. Cuna Tsoxectu. Ilepsas kocmMuueckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (1Mokosi, CKokxkeHus, kauenusi). Cuia tperus. Cyxoe tpenue. Cuia
TPEHHS CKOJMBKCHUS M CHiia TpeHus mokos. Koadduiment tpenus. Cuiia COMPOTUBICHUS TIPH
JBUKEHHUHU TeJa B KUAKOCTH HIIU Ta3e.

HOCTyHaTCJIbHOG H BpalllaTCJIbHOC JIBUKCHHUC a0COJIFOTHO TBEPAOIo TCa.

MOMEHT CHIIBI OTHOCUTEIBEHO OCH BpallCHUsI. IIneuo cunwl. YemoBus paBHOBECHS TBEPAOTO
TCIa.

Texnuyeckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPUMCHCHHC. IIOAIIUIIHUKH, ABHIKXCHHC
HNCKYCCTBCHHLIX CITYTHHUKOB.

JlemoHcTpanuu.

SIBnenue uHepuuu.

CpaBHeHME MacC B3aUMOJCHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnoxeHnue cui.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMAaIIH.
HeBecomocts. Bec Tena npu yCKOpEHHOM MOABEME U TaJICHUU.
CpaBHEHHE CUJI TPEHUS TIOKOSI, KAYEHUS] U CKOJIb)KEHUS.
VYcnoBus paBHOBecHs TBEpIOTo Tena. Buipl paBHOBECHS.
VYdeHnueckuil HKCIIepUMEHT, 1a00opaTopHble pabOTHI
N3ydenne aBmxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE M PE3MHOBOM
obpasiie, oT ux aedopmaIu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPAOTO TENA, UMEIOLIETO OCh BPALLIEHUS.
115.6.2.3. Tema 3. 3akOHBI COXpAHEHUS B MEXAHUKE.

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH (Teﬂa), CUCTCMbI MAaTCPHAJIbHBIX TOYCK. I/IMHYJ'ILC CHUJIBI U
HN3MCHCHHEC UMITYJIbCaA TECJa. 3akoH COXpaHCHHWA UMITYJIbCA. PeaktuBHOC JBHXKXCHUC.

PaGora cuibl. MOIIIHOCTE CHJIBI.

Kunerndeckass sHeprusi mMarepuajibHOM TOYKH. TeopeMa 00 W3MEHEHHUH KHUHETHYECKOU
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SHEPIHH.

[Torenumansuas sHeprus. [loTeHnmansaas sHeprus ynpyro ae(OpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas SHEPrys Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTeHHI/IaJ'IBHBIe N HCEIIOTCHLHAJIbHBIC CHIIBI. CBs3b pa6OTBI HCIIOTCHOWAJIbHBIX CHII C
W3MEHCHUEM MEXaHUYECKOM OHCPTHUU CUCTEMBI TCII. 3aKoH COXpaHCHHA MEXaHHYECKOU SHCPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne yCTpOWCTBAa M IPAKTHUYECKOE IIPUMEHEHUE: BOJOMET, KOIIEep, IPYKHUHHBINA
IIMCTOJIET, ABM)KEHUE PAKET.

JleMoHCTpauy.

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE ABUKECHUE.

Ilepexon noTeHIMAILHON SHEPTUU B KUHETHYECKYIO U 00paTHO.
YdeHn4eCcKHuid IKCIIEPUMEHT, 1a00paTopHbIe padOTHI

I/IsyquI/Ie a0COJIFOTHO HEyHnpyroro yaapa ¢ IOMOLIbBIO JABYX OAWHAKOBBIX HUTAHBIX
MasATHHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C HM3MEHEHHMEM MEXaHMYECKOM SHEepruM Teja Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO XKIyTa.

115.6.3. Pa3nen 3. MonekynspHas GU3uKa 1 TEpPMOAMHAMUKA.
115.6.3.1. Tema 1. OCHOBBI MOJIEKYISIPHO-KUHETHUECKON TEOPUH.

OCHOBHbBIE TOJIOKEHUS MOJIEKYISIPHO-KMHETHYECKOW TEOPUH U MX ONBITHOE 000CHOBAaHHE.
bpoynosckoe nBuxkenue. uddysus. Xapakrep IBUKEHHUS U B3aUMOACHCTBUS YaCTHI] BELLIECTBA.
Mopnenu cTpoeHHs Ta30B, XKUAKOCTEH M TBEPAbIX Tel M OOBSICHEHHWE CBOICTB BellecTBa Ha
OCHOBE 3TUX Mozeneil. Macca um pasmepel Mosekyil. KommuectBo BemectBa. IlocTostHHas
ABorazpo.

TeroBoe paBHOBecue. Temneparypa u ee usmepenue. [llkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYISPHO-KUHETUYECKOH TEOpUun
UIeaTbHOTO Tasza. AOCONIOTHas TeMmIeparypa Kak Mepa CpeIHeW KWHETUYECKOW »HEpruu
TEIJIOBOro JABMKEeHUs yacTull ra3a. [llkana temneparyp KenbBuna. ['a30Bble 3aKOHBI. YpaBHEHUE
MenneneeBa-Knaneiipona. 3akon [lanpToHa. M3omponeccsl B Ua€albHOM ra3e ¢ MOCTOSHHBIM
KOJTMYECTBOM BemlecTBa. [ paduueckoe mpefcTaBlIeHHUE H30IMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue ycTpoiicTBa U MPaKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.
JeMoHcTpanumy.

OmnbITHl, JIOKa3bIBAIOLINE JUCKPETHOE CTPOEHHE BeulecTBa, (ororpaguu MomeKyn
OPraHUYEeCKUX COCIMHEHUN.
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OmnbiThl 10 AU Dy3uM KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO IBUXKEHHUS.

Mopnens onbita HITepHa.

OnbIThI, 10Ka3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOJICHCTBHUS.
Mopenb, WITIOCTPUPYIOIAs TPUPOY AaBJICHHS ra3a Ha CTEHKH COCY/a.

OnbITHl, MIUTIOCTPUPYIOLIE YPAaBHEHHE COCTOSHUS M1€aIbHOIO ra3a, H30IPOLECCHI.
YdeHu4eCcKUid IKCTIEPUMEHT, 1a00opaTopHbIe PadOTHI

OHpe,I[CJ'IeHI/IC MacCbl BO3AYyXa B KJIaCCHOM KOMHAaTe Ha OCHOBE I/ISMepeHI/Iﬁ obbeMa
KOMHATHI, JaBJICHUA U TCMIICPATYPhI BO3AYXa B HCH.

HccnenoBanue 3aBHCUMOCTH MEKIY ITapaMeTpaMy COCTOSIHHS Pa3peKEHHOTO rasa.
115.6.3.2. Tema 2. OCHOBBI TEPMOAMHAMUKH.

Tepmonunamuyeckas cucrema. BHyTpeHHSS 3Heprus TEpMOJUMHAMUYECKOH CHCTEMBbI U
cnocoObl ee n3MeHeHus. KoamuecTBo TemioTel U pabota. BHYTpeHHSS SHEPTHsi OXHOATOMHOTO
u/eajgbHOro ra3a. Buasl Temionepenayn: TeIIONPOBOAHOCTh, KOHBEKIMS, U3JIyUYeHHE. YIelIbHas
TEIUIOEMKOCTB BellecTBa. Kom4ecTBo TEIIOTHI IPY TEILIONepeiaye.

[Tonstne 06 aamabGarnom mpornecce. llepBeiii 3akoH TepmoauMHamuku. [lpuMenenue
MIEpPBOTO 3aKOHA TEPMOJIMHAMKKH K U3ompolieccaM. [ padudeckas unteprperaius padoThl rasa.

BTOpOﬁ 3aKOH TCpMOANHAMUKHU. H606paTI/IMOCTL IMponecCoB B IPUPOAC.

Tennosble MammHbl. [IpuHIMIBL AeiicTBUS TeoBBIX MamuH. [IpeoOpa3oBanus F3HEPrUU B
TerIoBbIX MamuHax. Koag¢unuent nonesnoro neictsus temnoBoil MamuHbl. Hukn Kapao n
ero ko3¢ UIUEHT MOJIE3HOr0 AEHCTBHSL. DKOJIOTHYECKHUE TPOOIEMBbl TEIIIOIHEPTETUKH.

TexHUYeCcKre yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JBUTATEllb BHYTPEHHETO
cropanusi, ObITOBOM XOJOIUIBHUK, KOHJAUIIHOHED.

JleMoHCTpanuu.

V3MeHeHne BHYTpEHHEW JHEPTrUU Tela TNPH COBEPIICHHH pPAa0OTHI: BBUIET NMPOOKH W3
OyTBUIKM TOJ] JIEHCTBMEM C)KaTOro BO3JyXa, HarpeBaHue 3¢pupa B JaTyHHOU TpyOke myTem
TpeHUs! (BUICOJIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH SHEprUH (TeMIIepaTypbl) Tella MpH Teruionepeiaye.

OmnbIT Mo aguabaTHOMY PAaCHTUPEHUIO BO3TyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopnenu napoBoi TypOHHBI, IBUTATENs] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO JIBUTATEJIs.
Y4eHnueckuii SKCIIEpUMEHT, J1abopaTopHbIE pabOThI

N3mepenne ynenbHON TEIIOEMKOCTH.

Tema 3. Arperatubie cocTOsiHUS BenecTBa. Da3zoBbIe MEPEXObI.
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[TapoobpazoBanue u koHAeHcanus. Mcnapenue u kuneHue. AGCOTIOTHAS U OTHOCUTENIbHAS
BJIQXHOCTh BO3ayXxa. HacwlmeHHbIi map. YmenbHas TeruioTa mapooOpa3oBaHUs. 3aBUCUMOCTH
TCMIICPATYpPhI KUIICHUS OT OAAaBJICHUS.

Teepnoe teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOINUS CBOMCTB KPUCTAIIOB.
Kunkue xpucramibl. CoBpeMeHHble Marepuaibl. llnaBneHue u Kpucramimzauus. YielbHas
TeruioTa miasieHus. CyOnumanus.

YpaBHEHHE TEIUIOBOTO OayiaHca.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE MPUMEHEHHUE: TUTPOMETP M ICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJIYYSHHS] COBPEMEHHBIX MaTeprasoB, B TOM YUCJIE HAHOMATEPUAJIOB,
Y HAaHOTEXHOJIOTHUH.

JeMoHCTpauy.

CBoiicTBa HACBIIIEHHBIX M1ApPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGnronenne HarpeBaHus U TUIABJICHUS KPUCTAUTMIECKOTO BEIIECTBA.
JleMOHCTpanusi KpUCTaJIOB.

YdeHu4eCcKHuid IKCTIEPUMEHT, 1a00opaTopHbIe PadOTHI

W3MmepeHne OTHOCUTEIBHOM BIaKHOCTH BO3yXa.

115.6.4. Paznen 4. DnekTpoarHaMuUKa.

115.6.4.1. Tema 1. Dnexrpocraruka.

Onexktpuzanust Tel. ONEKTpudeckuil 3apsa. JlBa BuIa dIEKTPUYECKUX  3apsJIOB.
[TpoBOIHUKH, JUAIEKTPUKH U MOJIYIIPOBOAHUKHU. 3aKOH COXPAHEHHUS MNIEKTPHUUECKOTO 3apsija.

BsaumopeiictBue 3apsnoB. 3akoH Kymona. TodeuHblli  3neKTpUYECKHIl  3apsi.
Onexrpuueckoe mnone. HampspkeHHOCTh 3nekTpuueckoro mnons. llpuHnun cymepnosunuun
SJICKTPUYICCKUX noneu. JImaun HAIIPSAXKEHHOCTHU DJICKTPUUYCCKOTO ITOJIA.

PaGora cun QJICKTPOCTAaTUYCCKOTO  ITOJIA. Ilorenuman. Pa3HOCTh MOOTEHIIMAJIOB.
HpOBO)IHI/IKI/I W JUDJICKTPUKHU B SJICKTPOCTATUYCCKOM IT0JIC. HHBHGKTpI/I‘ICCKaﬂ IMPOHUIIACMOCTh.

OnexktpoeMKocTh. KonaeHcarop. DJIEKTPOEMKOCTh IJIOCKOTO KOHJEHCaTopa. JHEprus
3apsKEHHOT0 KOHJEHcaTopa.

TexHuyeckre yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHME: IEKTPOCKOI, IJIEKTPOMETP,
AIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHJEHCATOP, KOMMPOBAIBHBIN
anmnapar, CTpyWHbIN IIPUHTED.

JleMoHCTparumy.

YCTpOKCTBO U IPUHIUI AEUCTBUS NIEKTPOMETPA.
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B3anMopneiicTBue Ha IEKTPU30BAHHBIX TEIl.
DJIEKTPUUYECKOE TOJIE 3aPSKECHHBIX TEIl.
IIpOBOIHUKH B 3IIEKTPOCTATUYECKOM II0JIE.
OneKTpocTaTuYecKas 3alluTa.
JIMDIIEKTPUKU B MJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb NIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATOpa OT IJIOIAAH IIACTHH, PACCTOSHUSA
MEXIy HUMH U TUNIEKTPUIECKON ITPOHUIIAEMOCTH.

OHeprust 3apsKEHHOr0 KOHAEHCaTopa.

YdeHn4eCcKHuid IKCTIEPUMEHT, 1Tab0opaTopHbIe padOTHI

M3mepeHue 31eKTpOeMKOCTH KOH/IEHCaTopa.

115.6.4.2. Tema 2. IlocTosiHHBIN An1eKTpUUecKuil TOK. TOKM B pa3iau4HbIX Cpeaax.

DJeKTpUYECKU TOK. YCIOBHS CYHIECTBOBAHMS DJEKTPHUUECKOro TOKa. MCTOUYHMKHM TOKa.
Cwuita toka. [TocTOSHHBIN TOK.

Hanpspkenue. 3akon OMa 1715 yyacTka LeTu.

3JI€KTpI/I‘-I€CK06 COITPOTHUBJICHUC. VanenpHOC COIIPOTUBJICHUC B€HOICCTBA.
HOCJ’IGI[OB&TGJ'IBHOC, napajijieJibHOC, CMCIIaHHOC COCAUHCHNEC ITPOBOAHHUKOB.

Pabota snexrpuueckoro Toka. 3akon [[xoyms-Jlenia. MOImHOCTD 3IEKTPUIECKOTO TOKA.

DNEeKTPOJBHKYIIAsl CHJIA U BHYTPEHHEE COMPOTUBIECHUE UCTOYHUKA TOKA. 3akoH OMa aiid
TIOJIHOM (3aMKHYTOM) aekTpudeckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHAs! MPOBOJIMMOCTb TBEPJIBIX METAJUIOB. 3aBUCUMOCTh COIPOTUBIICHUS] METAJIIIOB
oT TemrepaTrypsl. CBEpXIPOBOIUMOCTb.

DJNEeKTpUUYECKUH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoauuku. CoOcTBeHHass W NpUMECHas MPOBOAUMOCTh MOJYIPOBOJAHUKOB.
CgoiictBa p-n-nepexoza. IlonynpoBoaHuKkoBbie MTPUOOPHI.

DNEKTPUYECKHi TOK B pacTBOpax H paciulaBax »dJICKTPOJIUTOB. IJIEKTPOTUTHUESCKAS
JUCCOIMAIUs. DIEKTPOIIN3.

DOnexkTpuyeckuil TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIA pa3psaa. MoiHus.
[1na3ma.

TexHuyeckne ycTpoNCTBa M MPAKTUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKM TOKA, 3JIEKTpOHArpeBarelbHble MPUOOpPHI, AIEKTPOOCBETUTENbHBIE TNPHOOPHI,
TEPMOMETpP  COMPOTUBIECHHS, BAKYyMHBI  JMON, TEPMHUCTOPHl M  (OTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBINA U0/, TAJIbBAHUKA.

JleMoHCTparumy.
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I/IsMepeHHe CHJIbI TOKA U HAITPSIKCHU .

3aBHCHUMOCTH COIIPOTUBJICHUA LUWIMHAPUYCCKUX IIPOBOAHHMKOB OT JIMHBI, IIIOIIAAW
MOINCPCYHOr0 CCUCHUA U Marcpuajia.

CwMmeniaHHOe COCAMHCHHUEC ITPOBOIHHUKOB.

[IpsiMoe M3MepeHHe NIEKTPOABMKYILIEH CHIbl. KOpOTKOE€ 3aMbIKaHHE TaJlbBAHUYECKOIO
2JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBHCHUMOCTB COITPOTHBIICHHUS] METAJIIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTD JIEKTPOIUTOB.

HckpoBo#t pa3psag v NpOBOAUMOCTD BO31yXa.

OnHOCTOPOHHSS IPOBOAUMOCTb JHO/A.

YdeHn4ecKHuid IKCTIEPUMEHT, 1a00paTopHbIe PadOTHI

M3yueHue cCMEIaHHOIo COeIMHEHUs PE3UCTOPOB.

W3mepenue 3MeKTpOABIKYIICH CHITBI ICTOYHUKA TOKA M €r0 BHYTPEHHETO CONPOTHBIICHHUS.

HabGmronenue snextponusa.

115.6.5. MexnpenMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kijacce OCYIIECTBISETCS C Y4YETOM
COZIEP)KATENPHBIX MEXIPEJAMETHBIX CBSI3€ C KypcaMd MareMaTukd, OWOJIOTHH, XUMHH,

FeOl"pa(l)I/II/I 1 TCXHOJIOTHH.

MexnpenMeTHble TIOHSATHSA, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO ITO3HAHUS:
SBIICHUE, HAy4HbI (akt, TUmoTe3a, (u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOICHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEIIb, U3MEPEHHUE.

Maremaruka: pelieHre CUCTeMbl YpaBHEHUH, JnHelHas (yHkuus, napabona, runepOona,
uX rpauKH U CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIMHU: CUHYC, KOCUHYC, TAHTE€HC, KOTAaHT€HC,
OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HX MPOECKIUH HA OCH KOOPAMHAT,
CJIO’KEHHE BEKTOPOB.

buonorus: MexaHn4yeckoe ABIKEHUE B KHBOU mpupoze, nuddysus, ocMoc, TerooOMeH
’KUBBIX OPraHU3MOB (BHU[bI TEILJIONEPEau, TEIJIOBOE PABHOBECHUE), MIEKTPUUYECKUE SBICHUS B
JKUBOU MPUPOJE.

XUMHS: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPJIBIX TeJN, MXUIKOCTEHM M Ta30B, JJIEKTPUUECKHUE
CBOICTBA METAJIJIOB, AIEKTPOJIUTHUECCKAS TUCCOITUAITNS, TAIbBAaHUKA.

I'eorpadusti: Bma)xHOCTh BO3/1yXa, BETPbI, 0apOMeTp, TEPMOMETP.

TexHomorus: mpeoOpa3zoBaHue TBMKCHUI C MCIIOIH30BAHUEM MEXaHU3MOB, YUET TPEHHS B
TCXHUKEC, TMOAUIUITHUKH, HUCIOJB30BAHHUC 3aKOHA COXpPAHCHHUA HUMITYJIIbLCA B TCXHHUKC (paKeTa,
BOJIOMET W JpYyTH€), JBHUTaTelb BHYTPEHHErO CropaHusi, TapoBas TypOuHa, OBITOBOMH
XOJIOAUJIbHUK, KOHAUIUOHCP, TCXHOJIOTUHN MOJYUCHUSA COBPCMCHHBIX MAaTCpUaioB, B TOM YHCJIC
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HAaHOMAaTepUalIOB, U  HAHOTEXHOJIOTMHM,  JJEKTPOCTATUYECKass  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, dBJIEKTpPOHArpeBareiabHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIC PHUOOPHI, TaTbBAHUKA.

115.7. CopepxxaHue oby4yeHus B 11 knacce.
115.7.1. Pazgen 4. DnekTpoauHaMHUKa.
115.7.1.1. Tema 3. MaruuTtHo€ 1oJsie. DNEKTPOMAarHUTHasE UHTYKLUS.

IlocTositHHBIE MarHuThl. B3aummozpelcTBHE IOCTOSHHBIX MarHuTOB. MarHuTHoe IIoJe.
Bekrop marHuTHOM MHAYKIMH. [IpyHIMI Cynieprno3uuuy MarHUTHBIX MTOJIEH. JINHUKM MarHUTHOM
uHAyKIuK. KapTrHa TMHAN MarHUTHOM MHIYKIIUH 11OJISL TIOCTOSIHHBIX MarHUTOB.

MarautHoe Mmose MpOoBOJHUKAa C TOKOM. KapTuHa JMHUN MHAYKUMA MarHUTHOIO IOJIS
JUIMHHOTO MPSIMOrO HPOBOAHHMKA M 3aMKHYTOTO KOJIBLIEBOI'O INPOBOJHHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmonelicTBre IPOBOJHUKOB C TOKOM.

Cuia AMnepa, €C MOAYJIb U HAITPABJICHUC.

Cuna Jlopenna, ee MoOmylb H HampaBiieHHe. J[[BikeHHe 3apsHKCHHOW 4YacTUIBI B
OJTHOPOJTHOM MarHuTHOM mone. Pabota cunsl Jlopenia.

SIBneHue D2NEKTPOMAarHUTHOM HMHAYKUMH. IIoTOK Bekropa MarHMTHOM WHIYKIUU.
ONEKTPOABIIKYILAS CUJIa HHIYKIMH. 3aKOH 3JIEKTPOMarHuTHOM nHAyKkuu dapanes.

BuxpeBoe »snexTpuueckoe mojie. OJIEKTPOABIKYILAs CHJIa HHAYKIUU B TPOBOAHMKE,
JBHKYIIEMCS TIOCTYIIATENbHO B OAHOPOIHOM MAarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHayKTUBHOCTE. SIBIEHME CAaMOMHAYKLINU. DIEKTPOIBHKYILAS CHJIa CAMOVHIYKIIMH.
3Hepm${ MAarauMTHOTI'O IOJIA KaTYIIKH C TOKOM.

DJEKTPOMAarHUTHOE MOJIE.

Texamueckue yCTpOﬁCTBa N TMPAKTHYCCKOC TPUMCHCHHUEC: TIOCTOAHHBIC MArHUThI,
SJICKTPOMAIrHUTHBI, SJICKTPOABUTIATCIIb, YCKOPUTECIIN 3JICMCHTAPHBIX YaCTUL, MTHAYKIIMOHHAA I1€Yb.

JeMoHcTpanumu.

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.
JIMHUM MHIYKIMY MarHUTHOTO TTOJISL.
B3anMopneiicTBue 1ByX MPOBOIHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME SIIEKTPOMATHUTHON MHIYKLIMH.
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IIpaBuio Jlenna.

3aBHCHUMOCTH SHCKTpOI[BI/I)KYH_Ieﬁ CUJIBI MHAYKOHUH OT CKOPOCTH HM3MEHCHHUA MArHUTHOI'O
IIOTOKa.

SIBneHre caMOMHTYKINH.

Y4eHHUECKHA IKCIIEPUMEHT, JIA0OpATOPHBIE PaOOTHI.

W3ydeHre MarHUTHOTO MOJI KaTYIIKU C TOKOM.

HccnenoBanue NeicTBYS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.
HccnenoBanue sBIeHUS 3JEKTPOMArHUTHON UHYKITHH.

115.7.2. Pa3nen 5. KoneOaHus U BOJIHBI.

115.7.2.1. Tema 1. MexaHu4ecKre 1 AJICKTPOMArHUTHBIC KOJICOAHHUS.

Konebarenbnast cucrema. CBoOoaHble MexaHudeckue KojeOaHusa. ['apMoHuueckue
konebanus. Ilepmox, wacrora, amrumutyna u ¢asa koneOanuil. IlpyXMHHBIH MasTHUK.
Maremarndecknii MasTHUK. YpaBHEHHE TapMOHHYECKHUX KoyieOanuii. [IpeBpamieHue sHepruu
IPY TAPMOHUUYECKUX KOJIeOaHHIX.

Konebarenpupiii  koHTYp. CBOOOTHBIC JJIEKTPOMATHUTHBIC KOJICOAHWSI B HICATBHOM
Koje0aTelbHOM KOHTYpe. AHAJIOrMsl MEeXIy MEXaHMYeCKUMH M 3JIEKTPOMarHUTHBIMU
kosneOanmsimu. @opmyna TomcoHa. 3aKOH COXpAHEHHWs DPHEPTUU B HICATBHOM KoJeOaTeIhHOM
KOHTYpE.

[IpencraBinenue o 3aryxarouiux KosieOaHUsX. BbIHYXJIEHHbIE MeXaHUYECKHE KOJeOaHHUS.
Pe3onanc. BeiHyX/1eHHBIE 27IEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemennbiii Tok. CUHycOMIaabHBIA NEPEMEHHbIH TOK. MOIIHOCTh NMEPEMEHHOTO TOKa.
AMITIUTYJHOE U ACUCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HANIPSKECHHUS.

Tpancdopmarop. IlpousBoacTBo, mepemada W MOTPeOICHHE 3NEKTPUUECKONH HSHEPTUU.
DKOJIOTHUECKUE PHUCKH TIPU TIPOM3BOJACTBE JIIEKTPOdHEpruu. KymbTypa HCHOIB30BaHUS

ANEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HU.

Texauueckue yCTpOﬁCTBa U MPAKTUICCKOC TPUMCHCHUC!: BHCKTpI/I‘-IeCKI/Iﬁ 3BOHOK,
reHeparop NEPpEMEHHOIO TOKA, IUHUHN JJICKTpOIICpeaay.

JleMoHCTpanuu.

HccnenoBanue nmapameTpoB KojiebaTenbHON CUCTEMbI (PYKUHHBIN WM MaTeMaTH4YeCKU
MasiTHHK).

HaGmronenue 3aryxarommx Kojie0aHuH.
HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.
HaGmronenue pezonanca.

CB0OOIHBIE 3TIEKTPOMArHUTHBIE KOJICOAHUSI.
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OcmwmorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa H  HANPSODKCHUST OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUI.

Pe3oHaHC mpu MOCIIENOBATEIIBHOM COEIMHEHUU PE3UCTOpA, KAaTYIIKM MHIYKTUBHOCTH U
KOHJIEHCaTopa.

Mozenb TMHUU IEKTPOIIEPENAUH.
Y4eHnueckuii IKCIIepUMEHT, 1a00paTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH MEPHOIa MANIBIX KOJeOaHUH Tpy3a HA HUTH OT JUIMHBI HUTH H
MaccChl Ipy3a.

HccnenoBanue MNEPpEMCHHOTO TOKa B LCIIKM M3 MOCJICAOBATCIIBHO COCAMHCHHBIX
KOHACHCATOPA, KaTYIIKH U PE3UCTOpA.

115.7.2.2. Tema 2. MexaHHUY€ECKHE U AIEKTPOMArHUTHBIE BOJIHBI.

Mexannueckue BOJIHBI, YCIOBUS pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHus
U januHa BoiHBL [lomepeuHsle W MpomosibHBIE BOJHBL WHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CropocTh 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. YCIIOBUSI W3JIy4EHHS 3JEKTPOMArHUTHBIX BOJIH. B3auMmHas
opuenraius BektopoB E, B, v B anexTpomMarautHoi# BosiHe. CBONCTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe, TpeJoMJeHHe, monspuzanus, audpaxkuus, wuHTepdpepeHuus. CKOpoCTh
ANEKTPOMArHUTHBIX BOJIH.

[Ikana >7eKTpOMarHuTHBIX BOJH. IIpuMeHeHHEe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIBI paguoCBs3u U TeneBuacHus. Pagnonokanus.
DJeKTPOMarHuTHOE 3arpsi3HEHUE OKPYXKAKOIIEeH Cpeibl.

TexHHUeckre yCTPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTBHI,
VABTPa3BYKOBasi TMArHOCTUKA B TEXHUKE W MEAUIMHE, pajap, PaAUONPHUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

JeMoHcTpanumy.

OO0pa3oBaHue U PacIpOCTPaHEHHE MOTEPEYHBIX U MPOAOIBHBIX BOJH.
KoneoGumromeecs Tes10 Kak HCTOYHUK 3BYKA.

HabGmronenue orpakeHus U MPEIOMIICHUS MEXaHMUECKUX BOJIH.
Habmronenue untepdepeHny u Auppakiuy MEXaHUYECKUX BOJIH.
3BYKOBOI PE30HAHC.

HaGmronenue cBsI3W TPOMKOCTH 3ByKa W BBICOTBI TOHA C aMIUIUTYIOH W YacTOTOM
KoJIeOaHUH.
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I/ICCJIGI[OBaHI/IC CBOICTB SJICKTPOMAIrHUTHBIX BOJIH: OTpaxxXCHUC, IpCIOMJICHHUC,
noJisipu3anus, U paxiys, HHTephepeHITus.

115.7.2.3. Tema 3. OnrTuka.

I'eomerpuueckas ontuka. [IpsMonnHeitHOe pacIpoCTpaHEHHE CBETA B OHOPOJIHOM cpene.
JIyu cBeta. ToueyHbIN UCTOUHUK CBETA.

OTtpaxkenne cBera. 3akoHbl OTpaxkeHus cBeTa. [locTpoeHune u300pakeHHIl B IJIOCKOM
3epKaje.

IIpenomsienne cBera. 3aKkoHbl INpeIOMIIEHUS cBeTa. AOCONIOTHBIM  IOKa3aresb
npenomiueHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yroa NOJHOTO BHYTPEHHEIO
OTPaKEHHUS.

Hucnepcus csera. CiioxHbI cocTaB 6eoro ceera. Ler.

CoOuparomue u pacceuBaromue JuH3bL. ToHkass muH3a. DOKYCHOE pacCTOsIHME U
OIITHYECKas Cuja TOHKOH JmH3bL. [locTpoeHne n300paxeHuil B cOOMpPAOMNX U PaCcCEHBAIOIINX
auH3ax. Popmyna TOHKOM JUH3BL. YBEIUYEHHE, 1aBaeMO€e JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. UWatepdepenuus cBera. KorepeHTHble HMCTOUHHUKH. YCIOBUS
HaOIOZICHNs] MAKCHMYMOB 1 MHHUMYMOB B MHTEP(EPEHIIMOHHONW KapTHHE OT JIBYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus  cBera. [ludpakuuoHHas penierka. YciaoBHe  HAOMIONEHUS  IIIABHBIX
MaKCHUMYMOB TpH MaJJ€eHUH MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PELIETKY.

[Tonsipuszanus ceera.

TexHuueckne ycTpoiicTBa M MpaKTUYECKOe IMpPUMEHEHHE: OYKH, Jymna, (oToanmnapar,
HpOGKHI/IOHHHﬁ armapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKA, I[I/I(i)paKHI/IOHHaSI peucTKa,
HOJIAPOU.

JeMoHCcTparumy.

[IpssmMonuHEHOE pacIpocTpaHEHWE, OTpPaKEHHWE M IpenomileHHe cBera. Onruyeckue
puOOopHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Mozenb cBeToBoAA.
HccnenoBanne CBOMCTB N300paKeHUH B JTMH3AX.
Mopnenu MUKPOCKOTIa, TEIECKOTA.

HaGmronenue natepdepeHimm ceera.

HabGmronenue nudpaxium cera.

HaGmronenue nucniepcuu ceTa.

[Tonyuenue criekTpa ¢ IOMOILBIO IPU3MBI.
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[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIIeTKH.

Habmronenue nonsipusaiiu cBera.

YdeHu4eCcKHUid IKCTIEPUMEHT, 1ab0opaTopHbIe PadOTHI

N3mepenue nokasaresnst MpeioMIICHUs CTEKIIA.

HccnenoBanue CBOWCTB M300pakKeHUH B JTMH3AX.

Habnronenue aucnepcun ceera.

115.7.3. Pa3nen 6. OCHOBBI CIELIMAJIBHOM TEOPUN OTHOCUTEIIBHOCTH.

I'paHuIlbI PUMEHUMOCTH KJIacCH4YecKoi MexaHukH. [locTynmarel crnenuanbHOM TEOpUU
OTHOCUTEJIbHOCTH: HWHBAapUAaHTHOCTb MOAYJS CKOPOCTHM CB€Ta B BaKyyMme, MPHUHIUI
OTHOCHUTEJIbHOCTU DUHIITEHHA.

OTHOCHUTEIBHOCTH OIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHU U COKPAIIEHUE JJIUHBI.

DHeprus U UMMYIbC PENSATUBUCTCKON YaCTUIIBI.

CBsI3b Macchl C 3HEpruel 1 UMITYJIbCOM PEITUBUCTCKOM YaCTULIbI. DHEPrHsl MOKOS.

115.7.4. Paznen 7. KBanToBas ¢u3uka.

115.7.4.1. Tema 1. DiieMeHTBI KBAHTOBOU OITUKA

®otonbl. ®opmyna Ilnanka cBsi3u sHepruu GOTOHA C €0 YACTOTOW. DHEPrUsi U UMITYIIBC
doToHa.

OtkpeiThe U uccaenosanue Gorordpdexra. OnbiTel A.I. CroneroBa. 3akoHbl poTOdIhEKTA.
VYpaBuenue DitnmreitHa ais Gotodddekra. "KpacHas rpanuna" potosrddexra.

JHasnenwne cBera. OnbiTel [1.H. JIeOenena.
XnMuyeckoe JIeHCTBHE CBETA.

Texnuueckue ycTpoiicTBa M MpakTHYECKOe MNpUMEHEHHe: (DOTOANIEMEHT, (POTOAATUHK,
coJIHEeYHasi 6arapesi, CBETOIUO]I.

JleMoHCTpanuy.

®otordh(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHEHIHETO (oTod(hpexTa.
CBeTOaHnOI.

Conneunast 6arapes.

115.7.4.2. Tema 2. CtpoeHue atoma.

Monens atoma Tomcona. Onbitel Pesepdopna no paccesnuo & -wactun. ITnanerapnas
mozenb aroma. [loctynarel bopa. Mznydyenue u momiomenue (GOTOHOB MpH IEpexoie aroma ¢
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OJHOTO YpOBHSI SHEpruu Ha Apyrod. Buapl cnekrpoB. CHEKTp ypOBHEH SHEpruu aroma
BOJIOpPOJA.

BosHoBbIE cBoMicTBa yacTull. Bonnsl 1e bpoisisa. KopryCkylisipHO-BOJIHOBOW JTyaIu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4EHUE.

TexHuyeckre yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHHE: CIEKTpaJbHbIM aHaIu3
(criekTpocKoIn), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

JleMoHCTpauy.

Monens onbita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeHyarbIX CEKTPOB U3ITyUEHUSI.
Jlazep.

Y4eHnueckuii SKCIIEPUMEHT, JIa0OpaToOpHbIE paOOTHI.
HabmoeHne TMHEWYaToro CrieKkTpa.

115.7.4.3. Tema 3. AToMHOE€ spO.

OKCHEpUMEHTBI,  JOKa3bIBAIOIIUE  CIOKHOCTH  CTpoeHHs  siapa.  OTKpbITHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa 1o onpeaeneHno cocTaBa paJioakTUBHOTO U3ITyYeHHUS.
CsoiicTBa anb(a-, 6era-, raMmma-u3nydeHus. BausHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTkpeiTHE TpoTOHA U HeWTpoHa. HykinonHas Mmonens sipa I'eiizen6epra-lBanenko. 3apsn
saapa. MaccoBoe uncio sapa. M30Tomnsl.

Anbda-pacnan. DneKTpOHHBIH M MO3UTPOHHBIN OeTa-pacnazn. ['amma-uznmydenue. 3akoH
PaAMOaKTUBHOIO pacnaja.

DOHeprust cBsA3M HYKJIOHOB B aJpe. SaepHble cuibl. JledexT maccsl sapa.
AnepHsle peakuuu. JleneHue u CUHTE3 sSIED.

Snepubiii peakrop. Tepmosnepublii cunTe3. [IpobiremMbl W MEPCHIEKTUBBI  sIEPHOM
HHEPTreTUKHU. DKOJOTUUECKHUE ACTIEKTHI SIIEPHON YHEPTETUKH.

3J'ICMCHTapHBIe JacCTHUIIbI. OTKpBITI/IC MMO3UTpPOHA.
MeTtonsl H36J'II-OJ16HI/I5[ U pEerucTpannu 3JICMCHTAPHBIX YaCTHII.
(DYH,Z[aMCHTaJIBHBIe B3auMoOAeHCTBHUS. EqUHCTBO (I)HSH‘ICCKOﬁ KapTUHBI MUDPA.

TexHUYeCKHE YCTpOWCTBAa M TMPAKTHYECKOE MPHUMEHEHHE: JO3UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHast 6omoa.

JleMoHcTpaumu.

CueTunk HOHU3UPYIOIIMNX YaCTHULI.
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YdeHn4eCcKUil IKCTIIEPUMEHT, 1a00opaTopHbIe PabOTHI

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (poTorpadusm).

115.7.5. Pa3nen 8. DneMeHTHI aCTPOHOMHH U aCTPO(DU3UKH.

Ortarnbl pa3BUTHUS acTpoHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHYECKOE 3HAYCHUE aCTPOHOMHH.
Bun 3Be3nnoro ne6a. Co3Be3nus, sipkue 3Be3/bl, INTAHETHI, UX BUANMOE JBH)KEHUE.
ComHeuHasi cucTema.

Connue. ConHeuyHast akTUBHOCTb. Vcrounuk sHeprun ConHoa M 3BE3A. 3BE3Ibl, UX
OCHOBHBIC XapaKTepUCTUKHU. J(narpamMma "crieKTpaabHbIM KJIAcC - CBETUMOCTD". 3BE3/IbI INIABHOM
[IOCJICZIOBATEIbBHOCTH. ~ 3aBUCUMOCTh  'Macca -  CBETUMOCTb" i 3B€3  IVIaBHOMU
MocClieIoBaTeIbHOCTH. BHyTpeHHee crpoenue 3Be3l. CoBpeMEHHbIE MPEACTABICHHUS O
MPOUCXOXKACHUH U 3BOTIOIMK COJTHIA U 3BE3/1. DTAallbl )KU3HH 3BE3/I.

Mnuneunsiii [IyTe - Hama 'anaktuka. [Tonoxenne n nemxenne Connua B ['anaktuke. Tunbl
rajnakTtuk. PaguoramakTuku v kBa3zapbl. UepHbIE ABIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacmupenune Bcenennoil. 3akon XaO6na. PaszOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PenukroBoe usinydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.
Hepeennsie npo6ieMbl aCTPOHOMUH.
VYdyenuueckue HaOIIOAECHUS.

HabmroneHnss HEBOOPYXEHHBIM IVIa30M C HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUIsL OTIpEJICJIEHUS TOJIOKEHNsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nosymapus 1 Spkue 3Be3/bl.

HaGmonenus B Teneckon JIynsl, minaner, Mneunoro IlyTu.
115.7.6. OGo061maro1iee moBTOPEHHE.

Ponb ¢u3uku M acTpOHOMHH B HKOHOMHYECKOM, TEXHOJOTMYECKOM, COLMANIbHOM H
THYECKON cdepax IesATeNTbHOCTH 4YelOBeKa, pojib M MECTO (HU3MKU U AacCTPOHOMHH B
COBPEMEHHOM Hay4yHOM KapTUHE MHpa, poJib (PU3MUECKO Teopuu B (HOPMHPOBAHUU
MpeICTaBICHUN 0 GU3NUYECKON KapTHHE MHUpPa, MECTO (PU3NUECKOI KapTHHBI MHpa B 00IIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTABICHUN O IPUPOAE.

115.7.7. MexnpeaMeTHbI€ CBSI3H.

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kiacce OCYIIECTBIISETCS C y4YETOM
COJIEpKATEIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcamMH MareMaTukd, OWOJIOTHUH, XHMHHU,
reorpaguu U TEXHOJIOTHH.

MeKInpeMeTHBIE TOHSATHUS, CBSI3aHHBIC C W3YYCHHEM METOJ0B HAYyYHOTO ITO3HAHUS:
SBIICHUE, HAy4HbIH (akt, TuUmore3a, (usmdeckas BeJIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOZICITb, H3MEPEHHE.

Maremaruka: pelieHHe CHUCTEMbl YpPaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMHU: CHHYC,
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KOCHHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO, BEKTOPbl M HX
MPOEKIIMH Ha OCH KOOPJAWHAT, CJIOXEHHE BEKTOPOB, MPOM3BOJHBIE AJIEMEHTAPHBIX (QYHKLHUH,
NPU3HAKYA TIOA00US TPEYrOIbHUKOB, OINpe/esIeHIE TUIOMAIN MII0CKUX (uryp u oobema Te.

buonorus: anekrpuyeckre siBICHUS B )KUBOU IPUpPOJIE, KoJieOaTeIbHbIe IBUXKEHUS B )KUBOM
IIPUPOAEC, ONITUYECKUE SABJICHUS B )KMBOW IIPUPOJE, NIEUCTBUE PAJUALIUNA HA KUBBIE OPraHU3MBI.

XUMUsS: CTPOCHHME AarOMOB M MOJIEKYN, KpPUCTaUIM4YecKas CTPYKTypa TBEPABIX TEll,
MeXaHU3MbI 00pa30BaHUs KPUCTAITNIECKON PELIETKH, CIIEKTPAIbHBINA aHATU3.

leorpadus: marHuTHble MOJOCAa 3€MIIM, 3aJIKU MAarHUTHBIX pyd, GOTOCHEMKAa 3€MHOMN
IIOBEPXHOCTH, IIPEJCKA3aHUE 3EMIIETPSCEHUM.

TexHonorus: JIMHUM BIIEKTPOIEpenad, TeHEPaTop MEPEMEHHOIO TOKa, 3JIEKTPOABUIATElb,
WHAYKIIMOHHAs TeYb, pajap, paJuONPHUEMHHK, TEJIEBH30p, aHTeHHa, TenedoHn, CBYU-meup,
IPOEKIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJTHEYHast Oarapes.

115.8. MNnaHupyemble pe3ynbTaTbl OCBOEHUA NporpaMmmbl No ¢uU3nKe Ha
ypOBHe cpeaHero obuero o6pasoBaHus.

115.8.1. OcBoenue yuebHoro mnpeamera "®uszuka" Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBanmsi (0a30BbIi YPOBEHB) IOKHO OOCCIICUUTH JOCTHIKCHHE CIICAYIONINX JIMYHOCTHBIX,
MeTanpeAMETHBIX U IPEIMETHBIX 00pa30BaTeNbHBIX PE3YJIbTaTOB.

JIM4HOCTHBIE pPE3YNIbTaThl OCBOEHMs yueOHoro mnpenmera "®dusuka" NOHKHBI OTpakaTh
TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCsS PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTpEeHHEH
NO3UIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlUil, MO3UTHUBHBIX BHYTPEHHUX
yOSKJEHUH, COOTBETCTBYIOIIMX  TPAAUIMOHHBIM IIEHHOCTSM POCCHUHCKOro  oOIecTBa,
paciIvpeHre >KU3HEHHOTO ONbITa U OIbITa JEATEIbHOCTH B MPOIECCE peain3aldyd OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEIBHOMN IEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpax1aHCKOr0 BOCIIUTAHUS:

COPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIMK  OOyYaromierocsi Kak aKTHMBHOTO W
OTBETCTBEHHOTO YJICHAa POCCHIICKOTO 00IIIeCTBa;

MPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEYECKUX TyMaHHUCTUYECKUX M JIEMOKPATUYECKUX
IIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpECcax Tpa’kJaHCKOTO OOIIecTBa,
Y4acTBOBATh B CAMOYTPABICHUH B 00pPa30BaTEIbHON OpraHU3aIiu;

YMEHHE B3aUMOJECHCTBOBAaTb C COLMAIBHBIMA HHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIMSMHY U Ha3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU NEATENBHOCTH;
2) NaTpuOTHYECKOTO BOCITUTAHMUS:
c(OpPMHUPOBAHHOCTH POCCUICKON I'PaXkJaHCKOM MAEHTUYHOCTH, MMAaTPUOTHU3MA;

[ICHHOCTHOE OTHOIICHHWE K TOCYIApCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM POCCHICKHX
YUYEHBIX B 001aCTH (PU3UKHU U TEXHHKE;
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3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO TIOBEJCHMUS;

CIOCOOHOCTD OLIEHUBATh CHUTYAIIUIO ¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI Y LIECHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YYEHOTO;

0CO3HAHHE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYUBOTO OYAYIIEro;
4) 5CTEeTUYECKOr0 BOCITUTAHUS:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3HYeCcKOl HayKe;

5) TpyIOBOTO BOCIIUTAHMUS:

UHTEpEeC K pa3nuuHbiM cdepam mnpodeccuoHANbHON AESTeNbHOCTH, B TOM YHCIE
CBSA3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyren
npodeccuu u peaaTnu30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO U caMOOOpa30BaHHUIO B 001acTH (U3MKH Ha
NPOTSDKCHUU BCEH KHU3HU,

6) SKOJIOTMYECKOTO BOCITUTAHMUS:

C(OPMUPOBAHHOCTh HKOJIOTHUECKOH KYIBTYphl, OCO3HAHHE IVI00AJIBHOrO XapakTepa
HKOJIOTMYECKHUX IpobIeMm;

IUIAHUPOBAHWE U OCYILECTBJIECHUE JECHCTBUN B OKPYXKAIOUIEH cpene Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA,;

Pacimmpenue ombiTa  I€ATENBHOCTH  OKOJOTMYECKOM  HAIIPABICEHHOCTM Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTHU HAYYHOI'O TO3HAHUA:

Cc()OPMHUPOBAHHOCTb  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH (PU3NYECKOM HayKH;

OCO3HAHME LIEHHOCTH HAyYHOW NEeSATENbHOCTH, TOTOBHOCTh B Mpollecce U3ydeHHUs] GU3UKHI
OCYUIIECTBIIATH IPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh MHIUBHIyaJIbHO U B IPYTIIIE.

115.8.2. B mpouecce TOCTUXKEHUS JIMYHOCTHBIX PE3YIBTATOB OCBOECHMS MPOrPAMMBI I10
¢u3uKe 17 ypOBHsS CpeAHero oOmiero oOpa3oBaHUS y OOYYaIOLIMXCS COBEPIICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJIEKT, IPENoaraouuil chopMIUpPOBaHHOCTD:

CaMOCO3HAHHUS, BKJIIOUAIONIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BUJICTh HAIIPaBJICHUS PA3BUTHSI COOCTBEHHOMN IMOIMOHATLHOM cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpETyJIMPOBaHMsI, BKJIFOYAOLIETO CAMOKOHTPOJIb, YMEHNUE IPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJICHNE, CIIOCOOHOCTh aIalTHPOBATHCS K SMOIIMOHAIFHBIM H3MEHEHUSIM H ITPOSIBIIATH
rHOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHBAlLMK, BKJIIOYAIOLIEH CTpeMJICHHE K JOCTHKECHHUIO LIEJIH M YCIHEeXy,
ONTUMU3M, UHULIMATUBHOCTb, YMEHUE JICUCTBOBATH, UCXO/ISI U3 CBOMX BO3MOXHOCTEH;
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OMIMATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATh €T0 MPU OCYIIECTBIECHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

conMaJIbHbIX HAaBBIKOB, BKJIFOYArOIIHNX CIIOCOOHOCTD BBICTpanBaTb OTHOILICHHA C APYTrHUMHU
JIFOABMU, 3360TI/ITBCH, IIPOABJIATE HHTCPEC U pa3pClIaTh KOH(l)J'II/IKTBI.

115.8.3. MeranpenMeTHble pe3ynbTaThl OCBOCHHUS TMPOTPAMMBI  CPEAHErO  OOIIEro
00pa30BaHMsI JOJDKHBI OTPAXKATh:

115.8.3.1. OBnasenuie yHuBepCcaaIbHBIMU MTO3HABATEILHBIMU JICUCTBUSMU:
1) 6a3oBbI€ JIOTHYECKUE ICHCTBHS:

CaMOCTOATENIFHO (hOpMyIHpOBaTh M aKTyalW3UpoBaTh MpolsieMy, paccMaTpuBarh ee
BCECTOPOHHE;

OIpCACIIAThL UCIIN ACATCIIBHOCTH, 3a4aBaThb MapaMETPbl U KPUTCPUHN X JOCTHIKCHUS,
BBIABJIATD 3aKOHOMCPHOCTHU U IIPOTHBOPCUUA B PaCCMATPUBACMbBIX (I)I/I?»I/I‘IGCKI/IX SABJICHUAX

pa3pabarsiBaTh TUIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIONTUXCS MaTePHATBHBIX H
HEMAaTEepUAIIbHBIX PECYPCOB;

BHOCUTHb KOPPCKTUBLI B ACATCIBHOCTb, OLCHUBATL COOTBCTCTBUC PC3YJILTATOB ILECIAM,
OLOCHUBATb PUCKHU HOCJ'IC,I[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPJMHHUPOBAaTh M BBIIOJHATH paboOTy B YCIOBHSX pPEabHOTO, BUPTYAIbHOTO W
KOMOMHUPOBaHHOTO B3aMMOJICHCTBHUS;

pa3BUBATh KPEaTUBHOE MBINIJIEHUE TIPH PEIIEHUH KU3HEHHBIX MPOOIIEM.
2) 6a30BbIC UCCIIEIOBATEIBCKHUE ICHCTBHS:

BJIa/IETh HAyYHOM TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHSATHUSMH U MeToIaMHu (pusmdeckoit
HayKH;

BJIa/IETh HAaBBIKAMU Y4YEOHO-UCCIIEAOBATENIbCKOM U NPOEKTHOM JEATENbHOCTH B o0nacTu
¢u3uKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB pelleHHs 3a1aq
(bu3NYECKOTO COAepkKaHUs, TPUMEHEHHIO Pa3IMYHbIX METOJIOB MO3HAHUS;

BIQJIETh BUJAMH JESATEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHUs, €r0 WHTEpIpPEeTalluu,
peoOpa3oBaHUI0 M TPHUMEHEHUI0O B Pa3UYHBIX Y4YEOHBIX CHTyalMsX, B TOM 4YHCIE TIpU
CO3/IaHUU y4EOHBIX MPOEKTOB B 001aCTH (DU3HKHY;

BBISBIIATh [IPUYMHHO-CIIEICTBEHHBIE CBS3M W AKTyaJIM3UPOBATH 3a/]ady, BBIJABUTATh
TUIIOTE3Y €€ PELICHUs, HAXOAUTh apIyMEHTHI JJI I0Ka3aTelIbCTBAa CBOUX YTBEP)KIACHUN, 3a/1aBaTh
napameTpsl U KPUTEPUU PELICHHUS;

AHAJIU3UPOBATDH IMOJIYYCHHBIC B XOAC PCHICHUSA 3ada4r PC3YJIbTaThl, KDUTUYCCKU OLICHHUBATDH
X JOCTOBEPHOCTD, IPOTrHO3UPOBATH UBMCHCHHUE B HOBBIX YCIIOBHAX,

CTaBUTh U (pOpMYyNHUpOBaTH COOCTBEHHBIE 3374l B 00Pa30BaTEIbHOMN EATEIHHOCTH, B TOM
YucIie IPU U3y4eHUH (PU3HKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OI[EHUBATh MPUOOPETEHHBIH OIBIT;


https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

YMCTBb [ICPCHOCUTH 3HAHUA 10 (1)I/I3I/IKC B IPAKTUYCCKYIO OGHaCTb KHU3HCACATCIIBbHOCTH,
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HbIX MPEIMETHBIX 00IacTeil;

BBLIBUT'AaTbh HOBBIC UACHU, NPCAJIaraTb OpUTHHAJIbHBIC TOAXO0AbI U PCIICHUA

CTaBUTh MTPOOJIEMBI M 33]1a4H, JOMYCKAIOIIUE ATbTePHATHBHBIC PEIICHHS.

3) pabora ¢ uHpOopMaIHECi:

BJIa/IETh HaBBIKAMU MONy4YyeHUs MHGOpManuu (HU3HUECKOr0 COAEP)KaHUS M3 HMCTOYHHUKOB
pPa3HBIX THWIIOB, CaMOCTOSITEIbHO OCYHIECTBISATH IMOMCK, aHaldu3, CHCTEeMaTu3aluio U
MHTEPIIPETAINIO HHPOPMALIMK PA3IMYHBIX BUIOB U (HOPM IPECTABICHUS;

OLIEHUBATH JIOCTOBEPHOCTH HH(OPMALINH;

UCIIONIb30BaTh CPEACTBA WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
PCIICHMU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX MW OpPraHU3allMOHHBLIX 3aJa4 C CO6JHOI[CHI/ICM
TpeOOBaHUH SPrOHOMHKH, TEXHUKH 0€30IIaCHOCTH, TUTUEHBI, PeCcypcocOepekeH s, TPABOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMALTMOHHON OE€3011aCHOCTH;

CO3[aBaTh TEKCThl (PU3MYECKOTO COAEp)KaHUs B pa3iMyHbIX (opMmaTax ¢ Y4EeTOM
Ha3HaYeHHs WHQOpPMAIMKM W LEJIEeBOM  ayJuTOpuH, BHIOMpas ONTHUMAIBHYIO  (GOpMy
[IPEICTABIICHUS U BU3yaIU3aLUU.

115.8.3.2. OBnageHue yHuBepcalbHbIMH KOMMYHUKATUBHBIMU JEHCTBUSMMU:

1) oOuienwue:

OCYILECTBIIATH OOIIEHHE HA YpOoKaX (PM3UKH U BO BHEYPOUHOH JIEATEILHOCTH;
pacro3HaBarh NPEANOChUIKH KOH(DIMKTHBIX CUTyallui U CMST4aTh KOH(QIUKTHI;

pa3BepHYTO W JIOTMYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HUCIOJIB30BAaHHEM S3BIKOBBIX
CPEnCTB.

2) coBMeCTHas ACSITEIbHOCTD:
MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYaTbHON PaOOTHI;

BBI6HpaTB TEMATUKY W MCTOAbl COBMECTHBIX )ICfICTBI/II)i C YUC€TOM O6HH/IX HHTEPECCOB H
BO3MOXKHOCTEH KaXXa01o0 4JICHa KOJJICKTHUBA,

IIPUHUMATh 1€ COBMECTHOM JESATEIBHOCTH, OPraHW30BBIBATE M KOOPJIWHHUPOBAThH
JEHUCTBHS II0 €€ NOCTIIKEHUIO: COCTAaBIATh IUIAH ACUCTBUM, pacCHpeneisiTh POIU € Y4ETOM
MHEHUH Y4aCTHUKOB, O0CYKJIaTh PE3y/bTaThl COBMECTHON PadOTHI;

OLIEHUBATh KAueCTBO CBOETO BKJIAJa M KAXKAOTO y4acTHUKA KOMaHJbl B OOLIUI pe3ynbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE IMPOEKTHI, OLIEHUBATh WMJIEU C TMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYHICCTBIIATH IMMO3UTHUBHOC CTPATCITHYCCKOC TMOBCACHUC B PpPa3IMYHBIX CUTyallUusX,
IMPOABJIATE TBOPUYECTBO U B006pa)l(eHI/Ie, OBITh HWHUIWATHUBHBIM.
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115.8.3.3. OBnageHue yHuBepCaIbHBIMU PETYIATUBHBIMU JIEHCTBUSAMMU:
1) camoopranu3zanus:

CaMOCTOATCIIBHO OCYIICCTBJIATL IMO3HABATCIBbHYIO JACATCIBHOCTH B obnactu (1)I/I3I/IKI/I u
ACTPOHOMUH, BbIABIIATH HpO6J'ICMBI, CTaBUThb U (bOpMy.]'H/IpOBaTI) COOCTBEHHbBIE 3aJa4u,

CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELICHUS PACUCTHBIX M KAa4€CTBEHHBIX 3a1a4, IUIAH
BBIIIOJIHEHUSI [IPAKTUYECKOM paboThl € y4eTOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXKHOCTEM U MPEAIIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYALIUsIM;
pacipsATh paMKH Y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPEAIOYTEHHIA;

JenaTh OCO3HAaHHBIN BBHIOOp, apryMEHTHUPOBATh €ro, Oparb Ha ce0s OTBETCTBEHHOCTH 3a
pelnieHue;

OLICHUBAThb HpHO6peTeHHBIﬁ OIIBIT,

CI0CcOOCTBOBATH (HOPMUPOBAHUIO M TIPOSIBIICHUIO 3PYIUIIUU B 00JACTH (DU3HUKH, TIOCTOSTHHO
MOBBILIATH CBOM 00pa3oBaTeNbHbIN U KYJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

AaBarb OLCHKY HOBBIM CHUTyallUsIM, BHOCUTL KOPPCKTUBLBI B JACATCIBHOCTL, OLICHUBATH
COOTBCTCTBHC PEIYJIBTATOB LCJIAM,

BIaACTh HaBbIKaMH MMO3HAaBaTEIbLHOMN pe(l)ﬂeKCI/II/I KaK OCO3HAaHUs COBEPIIACMBIX HeﬁCTBI/Iﬁ u
MBICJIMTCJIIBHBIX ITPOLIECCOB, UX PC3YIILTATOB U OCHOBaHHﬁ;

HCIOJIb30BaTh MPUEMBI pedIeKcun A OLIEHKH CUTYalluH, BBIOOpa BEPHOTO PELLICHMS;
OLIEHHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIEHUS 110 UX CHUKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAIU3€E PE3yIAbTaTOB IEATEIbHOCTH.
3) npunsTHe ceds u Apyrux:

pUHUMATH ce0sl, MOHUMAasi CBOM HEAOCTATKH U JTOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IIPU aHAIU3€E PE3yabTaToB JIEATEIbHOCTH;
IIPU3HABATh CBOE MIPABO M MPABO JIPYTUX HA OLIHOKY.

115.8.4. TlpemMeTHble pe3yabTaThl OCBOCHHSI mMporpamMmbl 1o ¢usmke. B mporecce
U3yueHus Kypca Kypca (pu3uku 6a30Boro ypoBHs B 10 kiacce 00yqaromuics HayquTCs:

J€MOHCTPHUPOBAaTh Ha MpHUMEpax pojb U MeCTO (U3UKH B (POPMHPOBAHHHM COBPEMEHHOMN
HAayYHOW KapTUHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOZCH;

YUUTHIBaTh TPAHMULBI MPUMEHEHHsS] H3YYEHHBIX (U3NYECKHX MOJEJeH: MarepuanbHas
TOYKA, MHEpLHaIbHAs CUCTEMa OTCUETa, a0CONIOTHO TBEPAOE TEJIO, MJCANbHBIM Ta3, MOJenu
CTPOCHMS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUCYHBIM JJICKTPUYECCKHUM 3apsi IPHU PELICHUU
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buznUecKux 3aay;

pacrio3HaBarh (U3NYECKUE SIBICHHS (IIPOIECCH) M OOBSCHITh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KHHETHYECKOW TEOPHH CTPOCHHS BEIIECTBA U AJICKTPOJUHAMUKU:
pPaBHOMEpPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEHHOE MBIKEHHE, CBOOOIHOE TaJeHUE Tell,
JBUKCHHE 110 OKPYXHOCTH, HHEPIIHS, B3auMOoeicTBrE T, Tudy3usi, OpOyHOBCKOE ABMKCHUE,
CTPOCHHE YKUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00beMa TeJl IPU HArpeBaHUU (OXJIAKICHUH),
TEIUIOBOE pPaBHOBECHE, HWCIApEHHEe, KOHJEHCAIUs, TUIABJICHUE, KPUCTAUIM3AINS, KHUIICHHE,
BJIIAKHOCTB BO3JlyXa, IMOBBIIICHUE JIaBJICHUS T'a3a MPH €ro HarpeBaHUU B 3aKPBITOM COCYIIE, CBSI3b
MEXy MapamMeTpaMy COCTOSIHHSI Ta3a B M30IPOIIECCax, AJICKTPU3ALHUS Tell, B3aUMOJCHCTBHE
3apsiliOB;

OIMUCBIBATb MCXAaHHUYCCKOC JIBUKCHUC, HCIIOJIb3YA (bHSH‘-ICCKI/Ie BCJIMYUHBI: KOOpAWHATA,
IIyTh, NECPEMCIICHUEC, CKOPOCTh, YCKOPCHHE, MaccCa TE€Jia, CHUJIa, UMIIYJIbC TEJIa, KUHCTHYCCKasd
SHEPrusd, NOTCHLUAJIbHAA OJSHCPTHUA, MCXaHUYCCKadA pa60Ta, MCXaHMYCCKasA MOIIHOCTb, IIPpU
OIIMCAHHUM IIPABUJIBHO TPAKTOBATb (I)I/ISPI‘ICCKHI;'I CMBICJI UCIIOJIB3YCMBIX  BCJIIMYHH, HX
0003HaUYCHUS U CANHUIbI, HAXOAUTh q)OpMyJII)I, CBA3LIBAOIINEC JaHHYIO (1)I/I3I/I‘-I€CKYIO BCJIIMYHUHY C
APYIr'uMH BCIIMYNHAMU,

OIMIUCBIBATb HM3YYCHHBLIC TCIIJIOBLIC CBOIMCTBA TEII H TCIUIOBEIC SABJICHUA, HUCIIOJb3Ys
(bHSI/IquKI/Ie BCJIMYMHBI: JaBJICHUC TIa3a, TCEMIICpAaTypa, CpCAHAA KHHCTHYCCKAA JSHEPTIHUA
Xa0THYCCKOro JBHIKCHHA MOJICKYJI, CPCOAHCKBaAparudHad CKOPOCTb MOJICKYJI, KOJHUYCCTBO
TCIUIOTBI, BHYTPCHHAA SHCPIusd, pa60Ta rasa, KOB(b(bPILII/IeHT IIOJIC3HOI'O HeﬁCTBHH TCIIJIOBOTI'O
ABUTaTCJIA; IMPU OIMCAHWU NPABUJIBHO TPAKTOBATH (1)PI3H‘~I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIIMYUH,
HX 00O03HAYeHHsA U CAWHHNIbI, HAaXOIHThb (I)OpMYJ'ILI, CBA3BIBAIOIHUEC JAHHYIO (I)I/ISI/I‘ICCKYI-O
BCJIIMYUHY C IPYTHUMU BCJIMYMHAMU,

ONMCHIBaTh M3YYECHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA U IIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCMONB3YSI (PU3NYECKUE BEIMYUHBL: AJIEKTPUUECKUN 3apsij, IEKTPUUYECKOe IOJe,
HaNpsOKEHHOCTh  TI0JIs, MNOTEHLHUal, PAa3sHOCTh IIOTEHUHWAJIOB; IIPU OIMCAaHUU IPaBUIBHO
TPAKTOBATh (pHSquCKHﬁ CMBICJI HCIIOJIB3YEMBIX BCJIHWYHH, HX 0003HayeHusa H CAUHUIIBI,;
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIIME TAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMYMHAMU;

aHAJTM3UPOBaTh (DPU3UYECKHUE TPOLIECCHl M SIBICHUS, HWCIOJIb3YS (PU3MUYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3axonsl HproToHa, 3akoH coxpaHeHUs
MEXaHUYECKOW HEPTHH, 3aKOH COXPAHEHHUSI UMITYJbCa, MPUHIUI CYNEPIO3ULIUNA CUJ, TPUHIHUII
PaBHONPABUS UHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3AaKOHBI, CBS3b CPEAHEH KUHETHYECKOM HHEPIUU TEIUIOBOTO JIBUKEHUS
MOJIEKYJ C aOCOMIOTHOW TeMIEepaTypol, MEPBBIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPHUUECKOTO 3aps/ia, 3akoH KyrmoHa, mpu 3ToM pa3inudarh CJI0BECHYIO (DOPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BBHIPAKEHUE U YCIOBUS (TPAHMIIBI, OOIACTH ) TPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIE ITPUHIIMIIBI JEHCTBHUS MaIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3nnyarh YCIOBHs UX 0€3011aCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HH;

BBIIIOJHATE OKCIICPUMCHTBI IO HCCICIOBAHUTIO (1)I/ISI/II-I€CKI/IX SIBJICHUA U IponeccoB C
UCTIONB30BAaHMEM TPSMBIX W KOCBEHHBIX HM3MEPEHHUU, Tpu dSToM  (HopMymupoBarh
npoOiemMy/3aady U TUTIOTE3y Y4eOHOTO SKCTIEPUMEHTAa, COOMPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO
00opynoBaHus, TPOBOJUTH OMBIT U (POPMYITUPOBATH BHIBOJIBL;

OCYIIECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHHS (GU3NYECKUX BEJIUYMH, MPU ITOM
BLI6I/IpaTB ONTUMAIbHBIN CHOCO6 U3MCPCHUA M HCIOJb30BATh H3BCCTHBIC MCTOAbI OULCHKH
MOTPEIIHOCTEN U3MEPEHUN;
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HCCJIEIOBATh 3aBUCHMOCTH MEXAY (PU3HUSCKHUMH BEIMYMHAMHE C HCIIOJIb30BAHUEM MPSMBIX
U3MEPEHHM, MPH 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCUPOBATh PE3yJAbTaThl IMOJTYYEHHOMN
3aBUCHUMOCTH (U3MUYECKUX BEIWYUH B BHJE Tabnwi u TpaduKoB, JeliaTh BBIBOIBI 110
pe3ynbraTam HCCIeI0BaHus;

cobmonarh mpaBwiIa 0O€30MacHOro Tpyda MpH NPOBEACHHM HCCICJOBAaHUN B paMKax
y4eOHOr0  SKCIEPUMEHTa, Y4eOHO-MUCCIIEOBATENbCKON UM IPOEKTHOM JeATeIbHOCTH C
UCTIOJIb30BaHHEM U3MEPUTENBHBIX YCTPOUCTB M J1a00paTopHOro 000PYIOBaHUS;

pelarb pacueTHbIE 3aJayd C SBHO 3aJaHHON (U3MYEeCKON MOJENbI0, HCHOIb3Ys
¢u3nueckne 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJINM3a YCIOBUSA 337a4i BBIOMPATh (PU3NUYECKYIO
MOZIETIb, BBIAENATh (PU3NYECKHE BEIUYMHBI M (QOpPMYJbl, HEOOXOOUMBIE IJIsi €€ pELIeHHUS,
IPOBOAMTH PACUETHI M OLICHUBATH PEAbHOCTD MOIYYEHHOTO 3HAYCHHS (PU3NIECKON BETMUNHBI;

peliaTh KayecTBEHHbIC 3aJauyd: BBICTPAMBATH JIOTHUECKH HEMPOTHUBOPEUUBYIO IEMOYKY
pacCyXJIeHUH C WCIIONb30BAaHUEM W3YyYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH W (DH3MYECKHX
SIBJICHUM;

MCIIOJIL30BATh MPU PEHICHUH YICOHBIX 33]1ad COBpEMEHHBIC WH()OPMAITMOHHBIE TEXHOJIOTUU
JUIsL TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIPETAlMU U MPEICTaBICHUS Y4eOHOW U HaydHO-
NomyJIsipHOW ~ WH(pOpPMAWK, TONYYEHHOW W3  PA3IMYHBIX  HCTOYHHKOB, KPUTHYCCKU
aHAIM3UPOBATH MOJIy4aeMYyI0 HHPOPMAIIHIO;

MPHUBOIUTH TPUMEPHI BKJIAZa POCCUHCKUX M 3apyOC)KHBIX YYECHBIX-(DM3UKOB B Pa3BHTHE
HayKH, 00bSICHEHHUE ITPOLIECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETHMYECKUE 3HAHUS 10 (U3MKE B TIOBCEAHEBHOM JKU3HU IS
oOecriedeHnss 0e30MacHOCTH NpU OOpalleHUH ¢ NpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
JUISL COXPAHEHHs 370POBbsI U COOJIOACHHUS HOPM SKOJOTHYECKOTO MOBEACHHUS B OKpYXKarolen
cpene;

paboTarh B rpynme ¢ BBIMOJIHEHUEM Pa3IMYHBIX COLIMAJIBHBIX poJieH, IUIaHUPOBATh paboTy
IpYIIBl, palMOHAIBHO paclpenesiTh O00sf3aHHOCTH U IUIAHUPOBAaTh JIESITEIbHOCTh B
HECTAHJIAPTHBIX CUTYyallMsIX, OLEHUBATh BKJIAJ Ka)KJOTO W3 YYAaCTHHUKOB TPYNIBl B pELICHUE
paccMaTpuBaeMoil MpooOIeMbl.

115.8.5. TlpemMerHble pe3ylnbTaThl OCBOCHHSI MporpaMmbl 1Mo ¢usuke. B mporecce
U3yueHus Kypca Kypca pusuku 6a3o0Boro ypoBHs B 11 kiacce oOyuaronuiicss HayquTCs:

J€MOHCTPUPOBAaTh Ha MpHUMEpax pojb U MeCTO (U3MKU B (POPMHPOBAHHHM COBPEMEHHOMN
HAy4YHO! KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKOU
NEeSITEIbHOCTH JIIOAEH, IEIIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUYUTBIBATH TpaHULbl TPUMCHCHHUA HU3YUYCHHBIX (I)I/ISI/I"ICCKI/IX MOI[CJ'ICﬁZ TOYCUHBIN
BHGKTpI/ILIeCKI/II\/'I 3apsan, Jyd CBETa, TOYCUHBI HCTOYHUK CBC€Ta, sACpHAdA MOACIIb aToMa,
HYKJIOHHasgd MOJCJIb aTOMHOT'0 sAApa IMpU pCHICHUA (I)I/I3I/I‘{CCKI/IX 3aaaq,

pacro3HaBaTh (U3HUECKHEe SBICHHS (TIPOLECCH) W OOBSICHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOJMHAMHUKN M KBAaHTOBOW (PU3UKH: DIIEKTPUYECKasl MIPOBOIUMOCTh, TEIUIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHWUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBHE MArHUTOB, 3JICKTPOMAarHUTHAs
WHAYKIHS, ACHCTBHE MArHUTHOTO IIOJIS HA TPOBOAHUK C TOKOM M JBHXKYIIHICS 3aps,
AIIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, PSIMOJIMHEHHOE paclpOoCTpaHEHHE CBETa, OTPaKEHUE,
npenoMieHue, WHTephepeHurs, TUdpakius W TMONsApU3alus CBeTa, IUCIEPCUS CBETa,
dotoanexTpuaeckuii 3pdext (pororddhexT), cBeToBOE MaBIICHHE, BOSHUKHOBEHNUE JTUHEHYIATOTO
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CIICKTpPa aroMa BOoAOpoda, CCTCCTBCHHAA U HCKYCCTBCHHASA PAAUOAKTUBHOCTD,

OIMCHIBAaTh M3YYEHHBIC CBOMCTBA BEUIECTBA (PJIEKTPUYECKHE, MArHUTHbIE, ONTUYECKHE,
ANIEKTPUYECKYIO ITPOBOJAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI),
UCTIONB3Yys (DU3MYECKUE BEIMYMHBL AJIEKTPUYECKHM 3apsja, Ccuila TOKa, 3JIEKTPUUYECKOoe
HaIIPSKEHUE, DJIEKTPUYECKOE COIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, JIEKTPOABHKYIIAs CUJIA,
paboTa TOKa, MHIYKLMS MarHMTHOro mojs, cuia Ammnepa, cuia JlopeHiia, MHIYKTUBHOCTb
KaTyIIKW, DHEPTUs SJIEKTPUYECKOT0 W MArHUTHOTO TOJIEH, MEPHOA M 4YacToTa KoyieOaHud B
Kose0aTrelbHOM KOHTYpE, 3apsj U CHjla TOKa B MPOLECCE NApMOHMUYECKUX IEKTPOMATHUTHBIX
KoseOaHuid, (POKyCHOE pACCTOSIHME M OINTHYECKas CHUja JIMH3bI, IPU OMHCAHWUU IPABUIHHO
TPAKTOBaTh (PU3NYECKHH CMBICI MCIOJIB3YEMbIX BEJIWYMH, UX OOO3HAUeHWsI W EJUHULBL,
yKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOINNE TAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMH BEIIUYHHAMU;

OIIMCBIBATh H3YUCHHBIC KBAaHTOBBLIC SBJICHHUA MW IIPOLCCCHI, HCIIOIb3YysA (1)I/ISI/I‘ICCKI/I6
BCJIIMYUHBI: CKOPOCTH DJJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBCTA, SHECPrusd U
HUMITYJIBC (bOTOHa, nepuoJ Iojiypacmnaja, 3HEPTHUA CBA3UM ATOMHBIX A4C€p, MNPHU OIKMCAHUU
IMPpaBUJIbHO TPAaKTOBATh (bI/I?,I/I‘-IeCKI/Iﬁ CMBICJI HCIIOJIB3YCMbIX BCIWYWH, HX 0003HaUCHUS U
CAUHUIBI, YKAa3bIBATb CI)OpMYJ'ILI, CBA3BIBAOIINC JaHHYHO (I)I/ISI/I‘IGCKYI-O BCJIIMYUHY C APYIrUMH
BCIIMYMHAMH, BBIYUCIIATh 3HAYCHUEC (1)I/I3I/I‘~I€CKOI71 BCJIMYHUHBI,

aHAJM3UPOBaTh (PU3MYECKUE TPOIECCHI M SIBICHUS, HCIONB3Ys (DU3MUYCCKUE 3aKOHBI U
OpPUHIMIGL: 3aKk0oH OMa, 3aKOHBI TIOCIEAOBAaTCILHOTO U IMAPALICIBHOTO  COSIMHCHUS
NPOBOJAHUKOB, 3akoH  JDkoyns-JIeHnla, 3akoH  3JCKTPOMATHUTHOW  WHIYKIMH, 3aKOH
MPSIMOJTMHEHHOTO PAaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHHS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHUe DOifHIITeHHa s GOTOdPdeKTa, 3aKOH COXPAHEHUS DSHEPIUuu, 3aKOH
COXPAaHCHUsS WMITYJIbCA, 3aKOH COXPAHCHHsS OJJIEKTPUYCCKOTO 3apsiia, 3aKOH COXpaHCHUs
MacCcOBOTO 4HCTa, MOCTylaThl bopa, 3akoH pPaguOaKTHMBHOIO pacmaja, IMpU 3TOM pa3IudaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCKOE BBIPAKCHHE WM YCIIOBHUS (TpPaHMIIBI,
001acTi) MPUMEHUMOCTH;

OTIpe/IEeATh HAlpaBICHWE BEKTOpa MHAYKLUHWUM MAarHUTHOTO IOJIi IPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuitbl JlopeHnna;

CTPOUTH U OIHUCHIBATh U300pa’KEHUE, CO3AaBAEMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH301;

BBINOJIHATh 3KCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3MYECKUX SBJICHUH M TPOLIECCOB C
UCIIOJB30BAaHUEM MPSAMBIX U KOCBEHHBIX HM3MEPEHUH: TMpH 3TOM  (QOpPMYIUpOBaTh
npobieMy/3aiady U TUIIOTE3y Y4eOHOTo SKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEITI0KEHHOTO
000pyaOBaHus, IPOBOJUTH OMBIT U (OPMYITUPOBATH BBIBOJIBL;

OCYIIECTBIIATh TMpPSIMbIE W KOCBEHHBIE HW3MEpEHHS (U3NYECKUX BEIWYMH, TPU STOM
BBIOMPATh ONTHUMAIBHBINA CIMOCOO HW3MEPEHUsT W HWCIOJb30BaTh W3BECTHBIE METObI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

MCCIIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BETUYHMH C UCIOJIB30BAaHUEM IMPSIMBIX U3MEpPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpOBaTh pe3yiabTaTbl MOITYYEHHOH 3aBUCHUMOCTH
¢u3nyecKUx BeIMYMH B BHJE TaOMUI U TpapuKoB, JeNaTh BBIBOJABI [0 pe3yJbTaram
UCCJIEJOBAHMSI;

coOmofare npaBuia 0Oe30macHOro TpyAa IpH MPOBEACHUM HCCIEJOBAHUM B paMKax
yu4eOHOTO 9SKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEIhCKOH UM TPOEKTHOW JEATEIhHOCTH C
UCIIOJIb30BaHMEM U3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOrO 000pyIOBaHUS;

pemarb pacueTHBIE 3aJayd C SBHO 3aJaHHOM (U3MYECKON MOJEnbIo, HCHOIb3Ys
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¢u3nueckre 3aKOHbI M MPUHIHUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauyll BHIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACNATH (U3NYECKHUE BEIUYMHBI U (OpPMYNbI, HEOOXOAMMBIE ISl €€ pelleHus,
IPOBOAMTH PACUYETHI M OLICHUBATH PEAbHOCTD MOIYYE€HHOTO 3HAYCHHS (PU3NIECKON BETMUUHBI;

pemarb KavyeCTBEHHBIC 3aJ1a4yM: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPECUUBYIO IICTIOUKY
paccyXKIIeHUH C HCHOJb30BAaHHEM W3YyYCHHBIX 3aKOHOB, 3aKOHOMEpHOCTEH U (pHU3MYeCcKuX
SIBJICHUIA;

MCIIONIL30BAaTh MPHU PEUICHUH YI€OHBIX 33]1a4 COBpEMEHHBIC WH()OPMAIMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYPHUpPOBaHUS, HHTEPIpPETAlMUd U MPEICTaBICHUS Yy4eOHOW U HaydHO-
NomyJisipHO ~ WH(pOpManuu, TONYYEHHOW W3  PA3IMYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

OOBACHATH MPUHIUIIBI ACUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyarb
yCIOBHA UX 0€30M1aCHOTO UCIOIb30BAHUS B IOBCETHEBHOM JKU3HU;

MPUBOIUTH TPUMEPHI BKJIAZAa POCCUHUCKUX M 3apyOC)KHBIX YYCHBIX-(DM3UKOB B Pa3BHTHE
HayKH, B 00bSCHEHHE MIPOLIECCOB OKPYXKAIOILEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIONIb30BaTh TEOPETHYECKUE 3HaHUA 10 (U3UKEe B TOBCEIHEBHOM KU3HMU IS
oOecrieueHrs 0€30MacHOCTU MpU OOpallleHuu ¢ MpUOOpaMH M TEXHHUYECKHUMH YCTPOWCTBaMH,
JUTSL COXPAHEHHS 370POBbSI M COOJIIOJCHUSI HOPM JKOJOTHYCCKOTO TOBEICHUS B OKPYKArOIICH
cpene;

paboTaTh B rpymIie ¢ BHIMOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh paboTy
IpYIIBl, pPalMOHAIBHO paclpenesiiTh O0O0f3aHHOCTM U IUIAHUPOBAaTh JIESITEIbHOCTh B
HECTAHJIAPTHBIX CUTYallMsX, OLEHUBATh BKJIAJ KaXIOTO0 M3 YYACTHHKOB IPYIIBl B pELICHUE
paccMaTpuBaeMoil MpooIeMsl.

115.9. B ¢enepanbHbIX W pErHOHANBHBIX MPOILEIypaX OLEHKH KayecTBa 0Opa3oBaHUS
UCTIONb3yeTCsl IepedeHb (Komum(uKarop) paclpelesieHHbIX 10  KjaccaM IPOBEpSeMbIX
TpeOOBaHUIl K pe3yJabTaTaM OCBOEHHUS OCHOBHOH 00pa30oBaTelIbHON MNpOrpaMMbl CpEIHETO
o011ero oOpa3oBaHUs U IIEMEHTOB COZIEpKaHMs o (pu3uke.

Tabnuma 14

[IpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbpHOM mporpamMmbl 10 (kmacc)

Kon [IpoBepsiembie TpeIMETHBIC PE3YIIBTATHl OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrPaMMBbI CPETHETO 00IIEeT0 00pa30oBaHUS
pesynbrara

10.1 JIeMOHCTpHPOBATh HAa PUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAay4HON KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH
U TEXHOJIOTUH, B IIPAKTUYECKOM NEATEILHOCTH JIHOAEH

10.2 Y4YuThIBaTh TPAHUIBI TPUMEHEHUS HW3YyYCHHBIX (DU3HUECKUX MOJIENICH:
MarepuajbHas TOYKa, HWHEpIMalbHas CHCTEMa OTcueTa, aOCOOTHO
TBEPJIOC TEJO, MICAIbHBIA Ta3, MOJCIU CTPOCHHS Ta30B, KUIAKOCTCH U
TBEPABIX TEJ, TOYCYHBIA OIECKTPUUYCCKUN 3apsii - MPH  PEIICHUH
(bu3nuecKux 3a1a4
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10.3

Pacnio3naBare (usnyeckue sBieHUs (TPOIECCH) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON  TeopHu
CTPOCHHsI  BEIIECTBA W  DJJICKTPOJMHAMUKU:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE TMaJCHHE Te,
JBYDKEHHE TI0 OKPY)KHOCTH, WHEpIUs, B3auMojeicTBue tei; nuddysus,
OpOYHOBCKOE JIBIDKEHHUE, CTPOCHHE KUIKOCTEH U TBEP/BIX TN, N3MEHECHUE
o0ObeMa Teln TpU HarpeBaHWU (OXJIAKIACHUH), TEIUIOBOE pPaBHOBECHE,
HCIIapCHUC, KOHACHCAauA, IIJIaBJICHHUC, Kpuctrajajin3anus, KUIICHHUC,
BJI&KHOCTh BO3/yXa, NOBBIIICHUE JABJICHUS ra3a MPU €ro HarpeBaHHH B
3aKpBITOM COCYyA€, CBSI3b MEXAY MapaMeTpaMH COCTOSHHUS raza B
M30TIpOIIeccax; AIEKTPHU3ALUS Tell, B3aUMOJICHCTBHE 3apsi/IOB

10.4

OnuchIBaTh MEXaHUYECKOE IBUKEHUE, MCIIONIb3Ys (PU3NUECKUE BETUUUHBIL:
KOOpAMHATa, IyTh, IEPEMEIIECHHE, CKOPOCTh, YCKOPEHHE, Mmacca Telna,
CWJIa, UMIIYJIbC TeJla, KUHETUYECKas DHEPIUs, NMOTEHLHUAaJIbHAs JHEPIHUs,
MeXaHH4YecKass pabora, MeXaHMYecKass MOIIHOCTh; TMPH ONUCAHHUH
IIPaBUIBHO TPAKTOBaTh (PM3UUYECKUN CMBICI MCIIOJIb3YyEMbIX BEIMYUH, UX
0003HAYEeHUSI M EIUHMIBI, HAXOAWTH (OPMYIBI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKyI0 BEIMUUHY C APYTUMHU BEIIMYMHAMU

10.5

OnuceiBaTh U3yYEHHBIE TEIJIOBBIE CBOWMCTBA TENl W TEIUJIOBBIEC SIBICHMS,
UCTIONB3Ys (PU3NYECKHE BEITMYMHBL: IaBICHUE Ta3a, TeMIeparypa, CpeaHss
KHMHETHUYECKas SHEPrus Xa0TUYECKOTO JBUYKEHUS MOJIEKYIL,
CpPEIHEKBaJpaTU4Has  CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTpPEHHsS SHeprus, pabora rasza, KOd(QQUIMEHT IMOJIE3HOTO ACHCTBUS
TEIJIOBOTO JABUTATENs; IPU OMHCAHUU MPABUIBHO TPAKTOBATH (PU3HUECKUI
CMBICJT MCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €IMHHIIbI, HAXOAUTh
(dbopMyInbl, CBS3bIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYHMHY C APYTUMU
BEJIMYMHAM

10.6

OnuceiBaTh  M3Y4YEHHBIE  DJJIEKTPUYECKHE  CBOMCTBA  BElleCTBA U
ANIEKTPUYECKUE SBICHMS (TPOLIECCH), UCTIONB3YS (PU3NUECKUE BEIUYUHBI:
AIEKTPUYECKUN 3apsAll, VIEKTPUYECKOE TI0J€, HaNpsHKEHHOCTh TIOJI,
MOTEHLIMAJ, pa3HOCTh [OTEHLMAJOB;, NPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3NYECKUI CMBICT MCIIOJIb3YEMbIX BEIMYMH, UX 0003HaUEHHUS
U eIUHUIIBL; YKa3bIBaTh ()OPMYIbl, CBA3BIBAIONINE JAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTHUMHU BEJIUYUHAMU

10.7

aHaJIM3UpOBaTh  (U3MYECKHE TPOIECChl W SBJICHHS, HUCHOJb3Ys
¢bu3nyeckue 3aKOHbI U IPUHIIUIIBL: 3aKOH BceMupHoro Tsrotenus, I, I u 111
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOM HHEPruu, 3aKOH
COXpaHEHUs HMIYIbCa, MPUHUUII CYNEPHO3ULIMN CWJI, T[PHUHIMII
paBHOIIpaBUs  MHEPLMAIBHBIX  CUCTEM  OTCYETa;  MOJIEKYIISIPHO-
KMHETUYECKYK) TEOPHUIO CTPOEHUS BELIECTBA, TAa30BbI€ 3aKOHBI, CBSI3b
CpPEIHEH KUHETUYECKOW OHEPrHM TEIIOBOIO [JBHIKEHUS MOJIEKYI C
aOCOJIIOTHON TeMIepaTypoil, TEpBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXPaHEHUs AIEKTPUUECKOTO 3apsa, 3akoH KyinoHa; mpu 3ToM pasnnyarb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKO€ BBIpaXKEHHE U
yci0Bus (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH

10.8

OOBSACHATP OCHOBHBIE TPUHIUIBI JEUCTBUS MalIMH, OpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pasiauyarb ycIoBHA HX  0€30macHOro
WCIIOJIb30BaHUs B IOBCETHEBHOW KU3HU
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10.9 BBITTOTHATE AKCIIEPUMEHTHI IO HMCCIICOBAHUIO (PU3MUYECKUX SIBICHUN M
MPOLIECCOB C HCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUU; TPH
aToM GopMyaupoBarh TpoOneMy (3agady) W THUIOTE3y Yy4eOHOTro
HKCTIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 IMPEUIOKEHHOTO O0OPYHOBaHMS,
MIPOBOJMTH OIBIT U (POPMYITHPOBATH BBHIBOIBI

10.10 OcymecTBISITh MPSIMbIE U KOCBEHHBIC M3MEPEHHUS (PU3MUYECKUX BEIIMYUH,
IIPU 3TOM BBIOMpATh ONTUMAIBHBINH CIOCOO WM3MEPEHHS] M HCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeH N3MEPEHHUI

10.11 HccnenoBare  3aBUCHMOCTH  MEXAY (PU3NUYECKUMH  BEIIMYMHAMH  C
WCIIOJIb30BAaHUEM MPSMBIX HW3MEPEHHM; TP OATOM KOHCTPYHPOBATh
YCTAHOBKY, (UKCHpPOBATh  PE3yJAbTaTbl IOJYYEHHOHW  3aBHUCHUMOCTH
(U3MYECKUX BEIMYMH B BUAC TaOMUI] U TPadUKOB, JENATh BBIBOIBI IO
pe3yibTaTaM HcCle10BaHus

10.12 Cobumronats mpaBuiia 6€30MacHOTO TpyAa MPH MPOBEACHUU HCCIEIOBAHUMA
B paMKaXx y4eOHOTO OKCICPUMEHTa, Y4eOHO-HCCICIOBATCILCKON H
MIPOCKTHOM JEATEITLHOCTH C MCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOpHOTro 00OPYIOBaHUS

10.13 Pemare pacdeTrHple 3a7auyd C SBHO 3aJlaHHOM (PU3MYECKOH MOJCIbIO,
UCTIONB3YS (PU3NYCCKUE 3aKOHBI U TIPUHIIMITBI; HA OCHOBE aHAJIM3a YCIOBHS
3a/laud BHIOMPATh (PU3HUECKYIO MOJIENb, BBIICIATH (PU3MUECKUE BEITUYMHBI
u (GopMynbl, HEOOXOIUMBIC IJIsi €€ PEIICHUs, MPOBOIUTH PacUeThl U
OLICHUBATh PEaJbHOCTh MOIYUEHHOTO 3HAYCHHS (PU3UUECKON BEITUYMHBI

10.14 Pemarn KaueCTBEHHBIE 3aJ1a4U; BBICTPAaNBaTh JIOTUYECKH
HETIPOTUBOPEYMBYIO IIETIOYKY DPACCYXIACHUH C OMOpodM Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

10.15 Hcnonp3oBarh  Npu  pelieHMM  Y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE ~ TEXHOJIIOTMH  JUISI TOMCKA, CTPYKTYpPUPOBAHMS,
UMHTEpOpETallMd W NpPEeACTaBICHUs Y4yeOHOM M HaydHO-TIOMYISPHOM
nH(pOpMaIuy, TMOJYYEHHOM W3 pa3IMYHbIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATh MOIY4aeMyt0 HH(POPMALIUIO

10.16 [IpuBomuTh mHpHUMEpHl BKJIaga POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(bM3UKOB B pa3BUTHE HAyKH, OOBICHEHHE MTPOIIECCOB OKPYXKAIOIIETO MHUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17 Vcnonb30BaTh T€OpETUUECKUE 3HAHUS 10 (PU3KKE B TTOBCEAHEBHOM >KU3HU
s obecriedeHusi 0O€30MacHOCTH MpH  OOpalleHHH ¢ M[pudbopamMu U
TEXHUYECKMMHU YCTPOUCTBAMH, Ul COXPAHEHHs 310POBbSI M COOIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOLIEeH cpefe

10.18 PaGorats B rpymnme ¢ BBIIOJHEHHEM pa3IUYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh padOoTy IPYMIIbI, PAlIMOHAIBHO PaCIpeesaTh 00s3aHHOCTH U
IJIJAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CHUTYyalUsAX, aJeKBAaTHO
OLICHMBAThb BKJIAJ KaXJOr0 M3 YYACTHUKOB TPYNIbl B PEIICHUE
paccMaTpuBaeMou MpooIeMbI

Tabmuna 14.1
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IIpoBepsiemble aneMeHTsl coneprkanus (10 kiiacc)

Kon
pasnena

Kon
MIpOBEpSIEMOr
0 DJIIEMEHTA

HpOBepﬂeMBIe QJICMCHTDBI COACPIKAHU S

OU3NKA 1 METOAbBI HAYYHOI'O [IO3HAHU A

1.1

®duzuka - Hayka o npupoae. HayuHble MeTOnbl MO3HAHUS
OKpy»Xaroiero Mupa. Pons skcrieppuMeHnTa u TeOpuu B Ipolecce
MO3HAHUS MPUPOABL. DKCIEPUMEHT B (hU3HKE

1.2

MopnenupoBanue (U3NUECKUX SBICHUN U IporeccoB. Hayunsie
runore3pl. ®dusnueckne 3akOHBI U TeOpuu. I['paHHUIBI
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIMII COOTBETCTBUSI.
Ponb u Mecto ¢pu3uku B GOpMUPOBAHUN COBPEMEHHOI HayuHOU
KapTUHBI MUPA, B IPAKTUYECKOMN NEATEIBHOCTH JIIOEH

MEXAHHUKA

2.1

KMHEMATHKA

2.1.1

MexaHn4yeckoe JABHIKCHHC. OTHOCHTCIBLHOCTh MEXaHHYSCKOTO
JBHXKXCHUA. Cucrema oTcueTa. TpaCKTOpI/IH

[lepemenienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAS
CKOPOCTbh) U YCKOPEHHE MaTepHaIbHOW TOYKH, UX MPOCKIUU Ha
ocu cucTteMbl koopauHar. ClokeHue NepeMeleHud U CIIOKEHNE
CKOpOCTEN

PaBHOMEpHOE M PABHOYCKOPEHHOE IPSIMOJIMHEWHOE JBHUKEHUE.
I'paduku 3aBUCUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHHs, ITyTH
Y IIEPEMEIICHUS MaTepUaIbHOM TOYKH OT BPEMEHU

CBoOonHoe najeHue. YCKopeHue cCBOOOTHOTO TaeHuUs

KpuBonuueitHoe  JBUXKEHHE. PaBHOMEpHOE  JBMIKEHHE
MaTepuaJbHONM TOYKM IO OKPYXHOCTHU. YIJIOBasg CKOpPOCTb,
nuHelHas ckopocts. Ilepuon u yacrora. LlenTpocTpemurensHoe
YCKOpEHHE

TexHUYeckre yCTpPOWCTBA: CIHMJIOMETD, IBUKEHUE CHApsIOB,
LIEITHbIE U PEMEHHBIE IIepeaYn

[TpakTiueckue paboTel. M3MmepeHue MrHOBEHHOH CKOPOCTH.
UccnenoBanre COOTHOWICHUST MEXAY MNYTSIMHU, MNPOWUICHHBIMHU
TEJIOM 3a MOCJIEA0BATEbHBIE PABHBIE IPOMEXYTKU BPEMEHH IPU
PaBHOYCKOPEHHOM JIBM)KEHUU C HAYaJIbHOW CKOPOCTHIO, paBHOM
Hym0. M3ydeHune [BWXKEHHs IIapHKa B BSA3KOM KUIKOCTH.
N3ydyenue nBmxeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[Tpuniun otHocuTensHOCTH [anmunes. [lepBoiii 3akoH HbroToHa.
I/IHepLII/IaJIBHBIe CHUCTEMBI OTCUCTA
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222

Macca tena. Cuna. [IpuHIUI cyneprno3uiiviy CUuil

2.2.3 Bropoii 3akon HploroHa i marepuaibHOM TOYKM B
uHepuuaibHoit cucreme otcuera (MCO). Tperuih 3akoH
Herorona 1u1st MaTepuaibHBIX TOUEK

2.2.4 3akoH BcemupHoro Tirorenus. Cuna Tsoxectd. IlepBas
KOCMHYECKasi CKOpOCTh. Bec tenna

2.2.5 Cuna ynpyroctu. 3akoH ['yka

2.2.6 Cuna tpenus. Cyxoe Tpenre. Cuiia TpeHHS CKOJIbKEHHS U Cujia
TpeHus: mokos. Koaddunment tpenus. Cuna compoTHBICHUS
IIPU IBHKCHHUHU TeJa B KUAKOCTHU WU Ta3e

2.2.7 [ToctynarenpHOe ¥ BpallaTelibHOE JBUKEHHE aOCOIIOTHO
TBEPJIOTO Teja

2.2.8 MOMEHT CuIbl OTHOCUTEIBHO OCH BpamieHus. [linedo cuiibl
VYcenosust paBHoBecus TBepaoro tena B MCO

229 TexHuueckue yCTpOIiCTBa: MOJIIIUITHUKH, JIBUKCHHE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10 [TpakTideckue pabotel. W3ydueHwe ABMKEHUS Opycka TI0
HAKJIOHHON TMJIOCKOCTH TIOJ JIEHCTBMEM HECKOJIbKHX CHIL.
HccnenoBanyue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B
nedopMupyeMoii Ipy>KHHE U PE3UHOBOM 00pasiie, OT BETUYHHBI
ux nedopmaruu. McenenoBanue ycnoBuil paBHOBECHS TBEPIOTO
TeJa, UMEIOLIEro OCh BpallleHUs

23 3AKOHBI COXPAHEHIA B MEXAHUKE

2.3.1 Nmnynsc MaTrepuaabHOW TOYKH, CUCTEMBI MaT€pHalbHBIX TOYEK.
NMiynbe cuiibl 1 U3MEHEHUE UMITYIIbCA TENa

232 3akoH coxpaneHus umiyiasca B MCO. PeakTuBHOE 1BUKEHNE

233 Pabora cuibt

234 MOIIHOCTb CUJIBI

2.3.5 Kunernueckass »Heprus MarepualbHOW Toukd. Teopema o
KMHETUYECKOW SHEPTUH

2.3.6 [TorennmansHas sHeprus. IloTeHnuManbHAs >SHEPIUS YOPYro
neopMUpOBaHHON TpyKUHBL. [loTeHIManbHas JHEpPrusi Tena
BOJIM3H MMOBEPXHOCTH 3eMIIU

2.3.7 [ToreHnManpHBIE M HEMOTEHIMATIbHBIE CHIIBI. CBsI3b pPabOTHI
HEMOTEHITUATBHBIX CHJI C M3MEHEHHEM MEXaHMYECKON IHEPTruu
CHUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUYECKOM SHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuuyeckre yCTpPOWCTBA: IBUXKEHUE PAKET, BOJOMET, KOIep,
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MPY>KUHHBIN MHCTOJIET

2.3.10

[TpakTuueckue paboThl. M3ydeHue CBsSI3U CKOPOCTEH Ten HpH
Heynpyrom yaape. HccnemoBanue cBs3M pPabOTBl CHJIBL €
M3MEHEHUEM MEXaHMYeCKOH SHepTuu Tena

3 MOJIEKVYIISIPHASA ®U3UKA 1 TEPMOANHAMUKA
3.1 OCHOBBI MOJIEKVIIAPHO-KMHETUYECKOUM TEOPUN

3.1.1 OcCHOBHBIE TIOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOpHUH.
bpoynosckoe amxenue. Juddys3us. Xapakrep IBWIKEHUS H
B3aMMO/ICHCTBHS YaCTHIL BELIECTBA

3.1.2 Mogenu cTpoeHMsl Ta30B, KHJAKOCTEM U TBEpAbIX Tl U
00bsICHEHHE CBOMCTB BEIlleCTBA HA OCHOBE 3TUX MOAETeH

3.1.3 Macca monekyn. KonnuectBo BemectBa. [locrosiHHas ABoraapo

3.14 TenoBoe paBHOBecue. Temmeparypa u ee usmepenue. lllkana
temrieparyp Llenscus

3.1.5 Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-
KHHETHYECKON TEOpUH HJI€aJIbHOTO ra3a

3.1.6 AOcoitoTHass Temmeparypa Kak Mepa CpelHeld KHHETUYECKON
SHEPIUu TEIUIOBOIo ABIMKEHMs yacTull rasa. lllkama remneparyp
KensBHuHA

3.1.7 VpaBuenne Knaneiipona - Menneneena. 3akon JlansroHa

3.1.8 ['azoBeie 3akoHbl. M3omporeccsl B HACAIBHOM Ta3e ¢
IIOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: M30TEPMA, H30X0pa,
n3zobapa

3.1.9 TexHUUecKHe yCTpoicTBa: TEPMOMETP, OapoMeTp

3.1.10 [TpakTrueckue paboTsl. MI3mepeHne mMacchl BO3ayxa B KJIaCCHOM
koMHare. MccnenoBaHue 3aBUCMMOCTH MEXAY IapaMeTpamMu
COCTOSIHUS pa3peKEHHOI0 rasa

3.2 OCHOBbBI TEPMOJANHAMUKN

3.2.1 TepmonnHamuueckas cucTema. BuytpeHnnss SHEPrUs
TEPMOAMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS

322 KonmuuectBo Ttemnorel u  pabota. BHyTpeHHss sHeprus
OJJTHOATOMHOTO HJICAIbHOIO Ta3a

323 Bungelr  remonepenauu:  TEIUIONPOBOJHOCTb,  KOHBEKIMS,
u3nyyeHue. TemaoeMKoCTh Tena. YienbHas TelIO0eMKOCTb
BenlecTBa. Pacyer konudecTBa TEIIOTHI IPU TEILIONEpEaue

324 IlepBbIil 3ak0H TepMoavHAMUKU. [IpuMeHeHHe IepBOro 3aKoHa

TEPMOJMHAMUKH K m3omnponeccam. [ padudeckast mHTEpIIpeTanus
paboThl Taza
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3.25

TennoBeie MamuHbl. [IpUHIMOBI AEUCTBHUS TEIJIOBBIX MAIIIMH.
[TpeoOpa3zoBaHus YHEPTUH B TEIUIOBLIX MammuHax. Koaduiuent
nosie3Horo aeiictBus (nanee - KIIJ) TtermoBor mammubl. [ukon
Kapno u ero KII1/]

3.2.6 Bropoii 3akon TepmonuHamuku. HeoOpaTMMOCTh MpPOIECCOB B
npupone. TernoBele ABHraTrenu. OKOJIOTHUECKHE IPOOIEMBI
TETUIOOHEPTETHKH

3.2.7 TexHUuecKre YCTpPONCTBA: JBUIATEllb BHYTPEHHETO CropaHus,
OBITOBOI XOJOAMIBHUK, KOHAUIIOHED

3.2.8 [TpakTudeckue paboTel. M3mepeHne ynenbHOH TeII0EMKOCTH

33 ATI'PETATHBIE COCTOSAHU A BEILECTBA. ®A30BbIE ITEPEXO/IbI
3.3.1 [TapooOpa3oBanue u KoHjeHcauus. McnapeHue U KHUIICHHE.
VnenbHast TEeIUIoTa napooOpa3zoBaHuUs. 3aBUCUMOCTD
TEMIIEPATypbl KUIIEHUSI OT JaBJIECHUS
332 AOcontoTHasE M OTHOCHUTEJIbHAas  BIAXHOCTb  BO3/yXa.
Hacebluennsiii nap
333 TBepmoe Ttemo. Kpucrammueckue W aMopdHBIE — Tena.
AHU30TpOnUsl CBOMCTB KpuCTaUIOB. JKuakue KpHUCTaUIbL.
CoBpeMeHHbIE MaTEPHUAIIBI
334 [InaBneHne u KpucTauM3alys. YAeiabHas TENJIOTa IUIABICHUS.
Cybnumarus
3.3.5 VYpaBHeHHe TerI0BOro OajgaHca
3.3.6 TexHuueckne  ycTpOWCTBAa: TUIPOMETP M ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTHH MOJTyYEHUS COBPEMEHHBIX
MaTepHuajioB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U
3.3.7 [TpakTuyeckue paboTsl. MI3mMepeHne BIaXXHOCTH BO3IyXa
4 SJIEKTPOAMHAMUKA
4.1 OJIEKTPOCTATHUKA
4.1.1 OnekTpu3anusi  Tel. JJeKkTpudyeckuil 3apsa. JBa  Buna
AIIEKTPUUECKHUX 3apsI0B
4.1.2 ITpoBOOHUKM, TUANEKTPUKN U TIOTYIPOBOIHUKN
4.13 3aKOH COXpaHEHUS IEKTPUUYECKOTO 3apsaa
4.1.4 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
4.1.5 Onekrpuueckoe mnose. HanpsskeHHOCTh 2JIEKTPUYECKOrO MOJIS.
[TpuHIMn CYNEPIO3ULINH. JInaun HaIIPSKEHHOCTHU
AIIEKTPUYECKOTO MO
4.1.6 Pabora cun snexrpocrarudeckoro mois. IloreHmnuan. PazHocts
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[MOTEHIHAJIOB

4.1.7 [IpoBOAHUKM U AUDIIEKTPUKU B TOCTOSSHHOM SJEKTPUYECKOM
nosie. Juanexkrpuyeckasi IpOHULIAEMOCTh

4.1.8 OnekrpoeMkocTh. KonzeHcartop. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOT0 KOHeHcaTopa

4.1.9 TexHHyeckrue  yCTPOMCTBA:  JJIEKTPOCKON,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKas] 3all[uTa, 3a3eMJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IIPUHTED

4.1.10 IIpakTrueckue paboThI. Hsmepenue AIEKTPOEMKOCTHU
KOHJIEHCATOpa

4.2

[IOCTOSIHHBIN JIIEKTPUYECKHWI TOK. TOKU B PASJIMYHBIX

CPEIAX

4.2.1 VYcnoBus CyIIEeCTBOBAaHUS IOCTOSHHOTO JJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuna toka. IlocTosHHbBIN TOK

4.2.2 Hanpsixenue. 3akon OMa a1 yyacTka Henu

423 DNEKTPUYECKOE CONPOTHUBICHHUE. YAEIbHOE CONPOTUBICHUE
BEIIECTBA

424 [locnenoBarenbHOE, MapajuiebHOE, CMEIIAHHOE COEJUHEHUE
IIPOBOJITHUKOB

4.2.5 Pabota snextpuueckoro Toka. 3akon [[xoyns - Jlenna

4.2.6 MOIIHOCTB MEKTPUIECKOTO TOKA

4.2.7 anekTpoaBmkymas cwia (manee - JJIC) u  BHYTpeHHee
CONPOTHBIICHUE HCTOYHMKA TOKa. 3akoH OMa s IOJHON
(3aMKHYTO#1) 2eKTpudeckoil renu. KopoTkoe 3aMbIkaHue

4.2.8 DNeKTpOHHAsl MPOBOIUMOCTD TBEPJIBIX METAUIOB. 3aBUCUMOCTH
COINPOTHUBIIEHUS METAJIJIOB oT TEMIIEpaTypHI.
CBepXIpoBOIUMOCTD

429 DIEeKTpUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10 [TonynpoBoauuku. CoOCTBEHHass M MpPUMECHAs MPOBOJUMOCTD
MIOJTyTIPOBOIHUKOB. CaoiicTBa p-n nepexozna.
[TomynpoBoAHUKOBBIE TPUOOPHI

4.2.11 ONEKTPUYECKUH TOK B D3JEKTPOIMTAX. OJIEKTPOIUTHYECKAS
JUcconanus. JIEKTPOIIU3

4.2.12 ONIeKTpUYECKuid  TOK B razax. (CaMOCTOSITENbHBIA U
HECaMOCTOSTENIbHBIN pasps. Paznuunsie THIIBI
CaMOCTOSTENbHOTO pa3psana. Monnus. [1nazma

4.2.13 TexHu4Yeckre YCTpONCTBA: aMIEpPMETP, BOJBTMETP, PEOCTAT,

HUCTOYHUKHU TOKA, JJIEKTPOHArPEBATEIIbHbIE npubopBI,
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AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BAaKyyMHbI  JHOA,  TEPMUCTOPHI U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJAHUKOBBIN MO, TAJIbBAHUKA

4.2.14 [IpakTuueckue paboThl. M3yueHue CMENIaHHOTO COEAMHEHUS
PE3UCTOPOB.

M3mepenne 3IJIC wucroyHWKka TOKa M €ro0 BHYTPEHHETO
conpotusnenus. Habmonenue anexkrponusa

Tabmuna 14.2

[TpoBepsiembie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
obOpazoBarenbHOM nporpammsl (11 kimacc)

Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAaThl OCBOCHHS OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTeIbHON MPOrpaMMbI CPETHETO 00IIEero 0Opa3oBaHUs
pe3ynbTara
11.1 JleMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHHU

COBPEMEHHOM HAay4HOU KapTHUHBI MUpPA, B Pa3BUTHUH COBPEMEHHOU TEXHUKH
U TEXHOJIOTUH, B IPAKTUYECKOM AEATEIbHOCTH JIIOAEH, LENOCTHOCTh U
€IMHCTBO (PU3UIECKON KapTUHBI MUpa

11.2 Y4YuThIBaTh TPAHULBI TPUMEHEHUS HW3YyYCHHBIX (DU3MUECKUX MOJENeH:
TOYEUHBIM DJJIEKTPUUYECKUM 3apsAll, SAcpHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeJIb aTOMHOTO fIpa P pelIeHNH (PU3NUECKUX 3a]1a4u

11.3 Pacnio3znaBarh ¢usnueckue sBieHUs (MpoLecchl) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB JIEKTPOJAMHAMMKHN U KBAHTOBOM (PU3MKH: 3JIEKTpHUECcKast
IIPOBOIMMOCTbH, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWCTBUSA
TOKa, B3aUMOJICHCTBME MarHUTOB, AIEKTPOMArHUTHAS MHYKIINS, 1eHCTBUE
MarHUTHOTO TIOJIi Ha TIPOBOIHUK C TOKOM M JBWKYIIUICS 3apsi,
ANIEKTPOMAarHUTHBIE KoJ1e0aHMs u BOJIHBI, IpSMOJIMHEHHOe
pacnpoCTpaHEHHUE CBETa, OTpak€HUe, IpeoMIIeHHe, UHTepdepeHIs,
IUQpakLus U MoJspU3alus cBeTa, AUCIEpCus cBeTa, (POTOAIEKTPUIECKHUNA
addext (pororddekr), cBeTOBOE AaBICHUE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIEKTpa  aroMa  BOJIOpPOJA,  €CTECTBEHHass M  HMCKYCCTBEHHas
PaoaKTUBHOCTh

11.4 OnuceiBaTh U3y4EHHbIE CBOMCTBA BEIlECTBA (IEKTPUUECKHE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 NPOBOJMMOCTb pa3IUYHBIX Cpel) U
AIIEKTPOMAarHUTHbIE  SIBIE€HUA  (IPOLECCHI), HCMONb3Yysd (U3NUECKUe
BEJIMYMHBL:  DJIEKTPUYECKMM  3aps], CWiIa TOKa, JJIEKTPUYECKOE
HaIlpSDKEHUE, DJJEKTPUYECKOE CONMPOTUBIIEHUE, Pa3HOCTh IMOTEHINAJIOB,
JNIC, paboTta TOKa, MHAYKIMS MarHUTHOTO MOJs, cuila AMIepa, cuia
JlopeHna, WHAYKTUBHOCTb KATyIIKH, OJHEPrHsl JJIEKTPUYECKOTO U
MarHUTHOTO TOJEW, MepuoJ] M 4YacToTa KojeOaHWil B KoseOaTelbHOM
KOHType, 3apil M CWila TOKa B TIPOLECCEe TIapMOHHUYECKHUX
ANIEKTPOMArHUTHBIX KoJIeOaHuH, (POKyCHOE paccTOSHUE M ONTHYECKas Cuila
JUH3BI;, IPU OINUCAHUM NPABWIBHO TPAKTOBaTh (U3NYECKUI CMBICIT
UCTOJNb3YeMbIX BEIUYMH, HX OOO3HAYEHUS W EIMHULBI, YKa3bIBaTh
(GopMyibl, CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUYHMHY C JIPYTUMHU
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BCJIIMYNHaAMU

11.5

OnuceiBaTh W3Y4YEHHBIC KBAHTOBBIC SBICHHS M IPOLECCHI, HMCIONb3Ys
(bu3nvecKre BeIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJIHBI
U 4acToTa CBETa, HHEPrus M UMIyIbC (OTOHA, NMEpUOJ] IOypaclaja,
SHEPIHsl CBA3M aTOMHBIX S7Ep; IIPU ONMCAHUU IIPABUIIBHO TPAaKTOBATh
(Gu3n4ecKUii CMBICI HCHOJb3YEeMbIX BEJIMYMH, WX OOO3HAYEHUs U
CIMHUIIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UUECKYIO
BEJIMYMHY C JPYTMMH BEIMYMHAMH, BBIUUCIATH 3Ha4€HUE (U3NYECKOM
BEJINYUHBI

11.6

AHnanu3upoBath  (DU3MYECKUE TPOLECCHl W SIBICHUS, HUCIOJb3YS
¢usnyeckue  3akOHBl M NOpUHOMOBL  3akoH  Owma,  3aKOHBI
IIOCJIEIOBATENIBHOTO U MapauIEIbHOIO COEIAMHEHMs IPOBOJHUKOB, 3aKOH
JUkoyns - JleHua, 3akOH DJIEKTPOMAarHUTHOW  HMHIYKLHH, 3aKOH
MPSIMOJIMHEMHOIO paclpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUs CBETA,
3aKOHBI IIPEJIOMIIEHUSI CBETa, ypaBHEHME DHHINTEHHA At poTorddexra,
3aKOH COXPAHEHHs DHEPIUM, 3aKOH COXpPAHEHMs] HUMIYIbCa, 3aKOH
COXpaHEHUs HEKTPUUYECKOro 3apsi/ia, 3aKOH COXPaHEHUsI MacCOBOIO YMCIIa,
noctynarsl bopa, 3akoH paguMoakTUBHOIO pacrnaja; Mpu 3TOM pas3jinyarb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MareMaTu4yeckoe BbIpa)XKEHUE U
ycii0BuUs (TpaHMIbl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeIleJIﬂTI) HallpaBJICHUC BCKTOpAa HMHAYKIHMW  MArdiuMTHOIO  IIOJIA
IIpOBOJHHUKA C TOKOM, CHUJIbI AMnepa U CHUJIBIL HopeHua

11.8

Crpouth M omuchiBaTh M300pa’keHUE, CO3AABAEMOE IJIOCKUM 3E€pKaJIOM,
TOHKOW JINH30U

11.9

BBIIOMHATE 3KCIEPUMEHTHI MO HMCCIENOBAaHUIO (U3MUECKHUX SIBICHHHA U
MPOIIECCOB C HCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HW3MEPCHHI; IMPHU
3ToM (dopmynupoBarh TpobraemMy (3amadyy) € TUNOTE3Y Yy4eOHOTro
AKCTIEPUMEHTa, COOMpATh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OPYHOBaHWS,
MIPOBOJIUTH OTBIT ¥ (POPMYIHUPOBATH BHIBOJIBI

11.10

Ocy1ecTBiIATh NpsIMble M KOCBEHHBIE M3MEpeHHs (PU3NYECKUX BEINYMH;
IIpU 3TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHHS] U HCIOJb30BaTh
U3BECTHBIC METOBI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBarh 3aBUCUMOCTH  (PU3MUECKHUX BEJIMYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH; TIPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PUKCHUPOBAThH
pe3yNbTaThl IMOJIyYEHHOM 3aBHUCUMOCTH (DU3UYECKUX BEJIWYMH B BUJE
TabNIUI ¥ TpauKOB, JAeNaTh BHIBOJIBI 110 PE3yJIbTaTaM HUCCIIEJOBAHUS

11.12

Cobunronate TpaBmiIa 6€30MacHOTO TPy/Aa MPU MPOBEACHUU WCCIICIOBaHUN
B paMKax y4eOHOTo OKCIEpUMEHTa, Y4eOHO-HCCIEe0BATENbCKON H
MPOEKTHOM JEATEIEHOCTH C MCIIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOMCTB
1 1ab0PaTOpPHOTO 000PYIOBAHHUS

11.13

Pemarp pacueTHble 3a7aud C SIBHO 3aJaHHON (U3MUECKOW MOJEINbIO,
UCTIONB3YsI PU3MUeCcKre 3aKOHBI M IPUHITUIIBI; HA OCHOBE aHAIIN3a yCIOBHUS
3aJja4M BBIOMpATh (PU3MUECKYIO MOJENb, BHIACTATh (PU3NUECKHE BETHUYNHBI
u GOpMyNbl, HEOOXOAWMBIC JUIS €€ PEIICHHS, MPOBOJUTH PACUCTHl H
OLIEHUBATh PEATBHOCTH MOJYYSCHHOTO 3HAYCHUS (PU3NUECKON BETMUUHBI
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11.14 Penrars KauyeCTBECHHEIE 3aa4U: BBICTPANBaTh JIOTHYECKU
HEMPOTUBOPEUMBYIO LIETIOUYKY PACCYXACHUH C ONOpoM Ha H3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBICHUS

11.15 Hcnonp3oBaTh  TpW  pemieHWHM  y4eOHBIX  3a7ad  COBPEMECHHBIC
WH()OPMAIIMOHHBIE  TEXHOJIIOTMM ISl  TIOWCKA, CTPYKTYPHUPOBAHHS,
UHTEpIpeTali ¥ TpeACTaBlIeHUs Y4eOHOM U HayYHO-TOIMYJISPHOMN
uH(OpMAIUK, TOJYYCHHOH W3 Pa3IUYHBIX HCTOYHHUKOB; KPUTHYCCKHU
aHAJIM3UPOBATh MOy4aeMyI0 HHPOPMALIUIO

11.16 OOBSCHATh TPHUHIUIBI JEHCTBHUSI MAaIlWH, NPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB; pa3luyaTh YCIOBUS UX O€30IacHOr0 HCIOJIb30BaHUS B
MTOBCEIHEBHOM JKU3HU

11.17 [IpuBomuTh mHpHMEPHl BKJIAaga POCCHHUCKUX U 3apyOC)KHBIX YUCHBIX-
(GU3MKOB B DPa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18 Hcnonp3oBaTh TEOpETUUECKHUE 3HAHUS MO (PU3UKE B NOBCEIHEBHOMN KU3HU
st obecriedeHus: O€30MacHOCTH IMPpU  OOpalleHud ¢ MpudopaMHu H
TEXHUYECKHUMH YCTPOWUCTBAMH, JUII COXPAHEHUS 30POBBS U COOIIONCHUS
HOPM SKOJIOTMYECKOTO MTOBEJICHHS B OKPYXKAFOIIEH cpelie

11.19 PaGorates B rpymme ¢ BBINOJHEHHEM pPa3IUYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAILHO PACIIPENEISITh O0SI3aHHOCTH H
IUIAHUPOBATh JAESITENbHOCTh B HECTAHAAPTHBIX CHUTYalUSX, aJIeKBaTHO
OIICHWBATh BKJAJ KaXJOTO W3 YYACTHUKOB TPYINIBl B PEIICHHUE
paccmarpuBaeMoin pooIeMBbI

Tabmuma 14.3

IIpoBepsiemble snemMeHTHI coaepkanus (11 kiacc)

Kon Kon [IpoBepsiemble 211EMEHTHI COEpKAHUS
paszmena | mpoBepseMor
0 dJIeMEHTa
4 OJIEKTPOIIMHAMUKA
4.3 MATHUTHOE I10OJIE. QJIEKTPOMATHUTHAA NHAYKIIMA
4.3.1 ITocTostHHBIE MarHUTHL. B3anmoaelcTBUE IIOCTOSHHBIX MarHUTOB
4.3.2 MaruutHoe mnose. BekTtop MarHuTHOW HMHAYKUMHU. [IpuHIMDO

cynepro3unuu. JInHuM MarHuTHOM MHAyKuMM. KapTuHa nuHun
MarHUTHOM MHAYKIIUHU I10JII IIOCTOSIHHBIX MArHUTOB

433 MarnuTtHoe 1oJjie MPOBOJHUKA C TOKOM. KapTuHa nMHUN 1o
JJIMHHOT'O HpS[MOFO HpOBO)IHI/IKa nu SaMKHYTOFO KOJIBLIEBOTO
MPOBOJAHUKA,  KATymIKH C  TOKOM. OneiT  Dpcrena.
B3anmonelicTBre MPOBOAHUKOB C TOKOM

43.4 Cuna AMmepa, ee MOJYJIb U HAIPABJICHUE
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43.5 Cuna JlopeHma, ee Moaylb U HampaBieHue. JIBuxkeHue
3apsHKCHHON YacTHIIBI B OJHOPOJHOM MarHUTHOM Tojie. Pabora
cunel Jlopenua

436 SIBlieHME AIIEKTPOMArHUTHON MHIYKIIUA

43.7 IToTok BeKTOpa MarHUTHOM MHIYKIIMHU

4.3.8 OJIC nHaykumu. 3aKoH 3IEKTpOMarHuTHOM nHAykuu dapanest
439 Buxpesoe snekrpuueckoe nosie. I1C UHIYKIUUA B IPOBOJHUKE,

JABYKYIIEMCS IMOCTYIIATCIIbHO B OAHOPOJHOM MAarHuTHOM II0JIE

4.3.10 [IpaBuio Jlenua

43.11 NunyktuBHOCTD. SIBnenune camonnaykuuu. IJ1C caMouHayKuuu

4.3.12 DHeprus MarHATHOTO T0JIS1 KaTYIIKU C TOKOM

43.13 DNEKTPOMArHUTHOE T0JIe

4.3.14 TexHuueckue yCTpoiicTBa: MIOCTOSIHHBIE MarHuThbI,
AIIEKTPOMATrHHTHI, AIIEKTPOJBUTATENb, YCKOPUTETH

SJICMCHTAPHBIX YaCTHULl, THAYKIIUOHHAs IICYb

4.3.15 [Tpaktudeckue padboThl. M3yueHre MarHUTHOTO TIOJISI KaTyIIKH C
TokoM. MccrnenoBaHue MAEHCTBHS IOCTOSHHOTO MarHuTa Ha
paMKy ¢ TokoM. MccremoBaHue SIBICHHS 3JIEKTPOMArHUTHON

HHAYKIIUN

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEGAHUA

5.1.1 Konebarenpuas cUCTEMA. CB0oOOIHEIE KOJIeOaHMUS.
I'apmonnyeckue konebOanus. Ilepuoa, wacrora, aMIIMTyga M
daza xonebanuit

5.1.2 IIpy>XUHHBIN MasTHUK. MareMaTU4eCKUA MassTHUK

5.13 VYpaBHeHHe rapMoHHMYeCKuX Kkonebanuil. Kunemarumueckoe wu
JTUHAMHUYECKOE OMMCaHue KoiIe0aTeIbHOTO JBUKEHHUS

5.1.4 [TpeBparieHre SHEPrUM MPU TAPMOHUYECKUX KoseOaHusX. CBA3b
aMIUIMTYABl KOJIEOAaHUM HMCXOAHOM BEIUYMHBI C aMIUTMTYyAaMH
KoJe0aHMii ee CKOPOCTU M YCKOPEHUS

5.1.5 KoneGarenbHblii  koHTYyp. CBOOOAHBIE  3JIEKTPOMAarHUTHBIE
KoJieOaHUs B HUJCAJIbHOM KojeOaTelbHOM KOHType. AHalloTus
MEXy MEXaHHUECKUMHU M 3JIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.
®opmyna Tomcona

5.1.6 3aKkOH COXpaHEHUsI DHEPrUU B HJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

5.1.7 BbIHYyXI€eHHBIE MEXaHUYECKHUE KoJIeOaHMsL. Pesonanc.
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PesonancHast KpuBas. BbIHYXIEHHBIE 3JIEKTPOMArHHTHBIC
KoJicOaHus.

ITepemennblil Tok. CuHYCOUAANIBHBIN IEPEMEHHBIN TOK.

5.1.9

MoIHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYJIHOE U JICUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HANIPSHKEHUS

5.1.10

Tpanchopmarop. IIpomsBonacTBo, mepemaya u HOTpeOsICHHE
JJIEKTPUYECKOM  DHEPruu.  OKOJOTMYECKUE  PHUCKM  IIpH
MIPOU3BOJICTBE AEKTPUYECKOU JHEPTUMU. Kynberypa
WCII0JIb30BaHUS 3JICKTPOIHEPTUH B IIOBCEAHEBHOMN XKU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceicMorpad, MeKTpUIECKUil 3BOHOK,
JIMHUM 2JeKTponepeaay

5.1.12

[Ipaktudeckue paboThl. MccnenoBaHue 3aBHCHMOCTH TEPHOAA
MaJIbIX KojieOaHMi Ipy3a Ha HUTH OT JJMHBI HUTH U MaccChl
rpy3a. HMccinemoBanue 1m€peMEHHOr0 TOKa B LENH U3
IIOCJICZIOBATEIIBHO COCJUHEHHBIX KOHJICHCATOpa, KaTylIKH W
pesucropa

52

MEXAHUYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

Mexannueckue BOJHBI, YCJIOBUSI pacmpoctpanenus. [lepuon.
CKopocTh pacrpocTpaHeHUs M JUIMHa BOJHBL. llomepeunsie u
MIPOJIOJILHBIE BOJTHBI

522

WnTepdepenius u nudpaxiiys MEXaHHIECKUX BOJIH

523

3Byk. CkopocTh 3ByKa. [ pomMkocTh 3Byka. Beicora ToHa. TemOp
3ByKa

524

3J'IGKTpOMaFHI/ITHBI€ BOJIHBI. Yenosus H3Ty4YCHUA
SJICKTPOMAIrHUTHBIX BOJIH. Bzaumnas OpucHTAaluA BEKTOPOB E, B

u L B BHeKTpOMaFHHTHOﬁ BOJIHC B BaAKYyMC

5.25

CBolicTBa AIIEKTPOMarHUTHBIX BOJIH: OTPAKEHHE, NPEIOMIICHUE,
nonsipuzanus, audpakuus,  uHTepdepeHuus.  CkopocTb
AIIEKTPOMAarHUTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMIIBI  pagWOCBA3M W TeneBUAECHUA. Pamnonokaimus.
DIEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl

528

TexHUuecKre  yCTpPOWCTBA:  MY3BIKJIbHBIE  HMHCTPYMEHTHI,
yABTPA3ByKOBasi JAMArHOCTHKA B TE€XHHMKE W MEIWLUHE, pajaap,
paIuoNpUEMHUK, TeJIEBU30D, aHTeHHA, Tenedon, CBY-neusb

53

OIITUKA

5.3.1

[IpssMoMHEHOE PaCIIPOCTPAHEHHUE CBETA B OJHOPOIHOM Cpele.
JIyd cBeta
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532

OtpaxkeHne cBeTa. 3aKOHBI OTpakeHus cBera. I[locTpoeHue
n300paKeHU B TNIOCKOM 3€pKaJie

533

[Tpenomienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN
MOKA3aTellb TPEITOMIICHHS

534

[Tonmnoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbI yroia MOIHOTO
BHYTPEHHETO OTPAXKECHUS

535

Hucniepcust ceera. CriokHbIN cocTaB Oenoro ceera. LBet

53.6

CoOuparomiue W paccerBarouive JMH3bl. ToHKas JIMH3a.
@OKyCHOE pPACCTOSHME M ONTHUYECKAas CWJIa TOHKOW JIMH3BI.
[Toctpoenue u300pakeHUl B COOMpAIOIMX U PACCEHBAIOIIUX
auH3ax. Popmyna TOHKOM JIMH3BL. YBEIWYEHHUE, J1aBAEMOE
JIMH301

5.3.7

Hpez[enbl IMPUMCHUMOCTH FCOMeTpI/I‘IeCKOﬁ OIITHKH

5.3.8

Untepdepenius cBeta. KorepeHTHblE HCTOUHUKU. YCIOBHS
HaOIOIeHUS MaKCUMYMOB u MHUHHUMYMOB B
UHTEp(PEpEeHIIMOHHON  KapTUHE  OT  JABYX  CHUH(Da3HBIX
KOT€PEHTHBIX HCTOYHUKOB

539

Hudpakuuss  cBera. JudpakimuoHHas pemieTka.  YCIOBHE
HaOMIOZIEHWsT ~ DJIABHBIX ~ MAakCUMYMOB  IpU  HaJE€HUH
MOHOXPOMAaTHYECKOT0 CBETA Ha AU(PPAKIIMOHHYIO PEIIETKY

5.3.10

ITonspu3anus ceera

5.3.11

TexHuuyeckre  yCTpOWCTBA:  O4YKH, Jyma, QoTroamnmnapar,
IIPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOIl, BOJOKOHHAas
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOTSIPOU/T

5.3.12

[TpakTideckue paboThl. M3mMepeHue mokazaTelns MPEIOMIICHUS.
UccnenoBanne cBONCTB m300pakeHui B JuH3ax. HaOmronenue
JUCTIEPCUU CBETA

6 AJIEMEHTBI CHELIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTHU
6.1 ['paHuIlbl MPUMEHUMOCTH KJIacCUYeCKOW MexaHWkH. [locTymars
TEOPUH OTHOCUTEIHHOCTH: WHBAPHAHTHOCTh MOMYIS CKOPOCTH
CBETa B BaKyyMe, IPUHITUT OTHOCUTEILHOCTH DWHIIITEITHA
6.2 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU U
COKpAIICHUE TITUHBI
6.3 DHEprus ¥ UMITYJIbC CBOOOTHOM YaCTHUIIBI
6.4 CBs13b MacChl C SHEPrHUEH U UMITYJIBCOM CBOOOTHOM YaCTHIIBI.
DHeprus MoKosi CBOOOTHON YaCTUIIBI
7 KBAHTOBA ®U3UKA

7.1

JIEMEHTBI KBAHTOBOI OIITHUKU
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7.1.1 ®oronsl. dopmyna I[lnanka cBs3u sHeprum (OTOHA C €ro
4aCcTOTOU. DHEPrus U UMITYNIbC (POTOHA

7.1.2 OtkpeiTe u  uccrnepoBanue (Goroadpdexra. Ombiter AL
Cronerosa. 3akoHbl poTtodddexTa

7.1.3 VYpaBuenue DitnmreitHa s Gotodaddekra. "KpacHas rpanuma"
dororddekra

7.1.4 Japnenue cBera. Onwitel [1.H. JIeOeneBa

7.1.5 XHUMHYECKOE JEHCTBHUE CBETA

7.1.6 Texuuueckue  ycTpoiictBa:  (orossmeMeHT,  (GOTOAATUHK,
COJIHEYHasi Oarapesi, CBETOIUO/

7.2 CTPOEHUE ATOMA

7.2.1 Mognens atoma Tomcona. OneiThl Pesepdopaa mo ucciie1oBanuto
cTpoenus aroma. [lnanerapHas mozaens aroma

7.2.2 [Toctynarel bopa. M3nydenwe u mnomiomeHue (GOTOHOB MpHU
IIepexo/Ie aroMa C OJHOTO YPOBHsS JHEPrHM Ha IApyrod. Buasl
cnekTpoB. CIeKTp ypoBHEH SHEPruu aroMa BOJopo/a

7.2.3 BonHoBele  cBoiictBa  wactuu.  Bomnel  ge  Bbpoins.
KopmyckynsapHo-BoIHOBOM nyanu3Mm. Judpakiiys s1eKTpoHOB Ha
KpHUCTaIax

7.2.4 CrnoHTaHHOE M BBIHY)KJIEHHOE M3JIy4Y€HHE. YCTPOICTBO H
HOPUHIUI padoThI Ja3epa

7.2.5 TexHnuyeckue YCTPOMCTBA: CIIEKTPAJIbHBIN aHau3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIBIOTEP

7.2.6 [IpakTuueckue pabotsl. HabmoneHue TMHevaToro crekTpa

7.3 ATOMHOE A1PO

7.3.1 MeTonb! HaOMIOEHUS U PETUCTPALIMU AJIEMEHTAPHBIX YaCTHII

7.3.2 OtkpeiTie  panumoakTBHOCTU. OmnbiTel  Pesepdopma 1o
OINPEACIECHUIO COCTaBa pPaJMOaKTUBHOIO M3nydeHus. CBOMCTBa
anb(a-, Oera-, raMMa-u3IydeHUs. BiusHHE pagnoaKTUBHOCTH
HAa >KUBBIE OPTaHNU3MBI

7.3.3 OTkpbITHE TIPOTOHAa M HeWTpoHa. HykinoHHass Mozens sjapa
I'eiizenbepra - VBanenko. 3apsa sapa. MaccoBoe 4Hcio siapa.
N3oTtomnsl

7.3.4 Anbda-pacniaz. DIEKTpOHHBIH W TIO3UTPOHHBIA OeTa-pacmaj.
["aMMa-u3nydeHue. 3aKOH paJloaKTHBHOIO pacnaia

7.3.5 OHeprusi CBA3M HYKJIOHOB B sijpe. Snepubie cuibl. Jledekr

MaccChl A7pa
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7.3.6

Anepubie peakuuu. JleneHue u CUHTES sAEP

7.3.7

Snepusiii  peakrop. TepmosimepHsiii cuHTe3. [IpobGiembr u
MEPCHEKTUBBI SJAECPHOU HHEPreTUKH. DKOJOTUYECKHE ACIIEKThI
AJIEPHOMN YPHEPreTUKU

7.3.8

DJieMeHTapHbIe YACTHUIIEI. OTKphITHE MO3UTPOHA.
OyHAaAMEHTAIbHBIE B3aUMOJICHCTBHS

7.3.9

Texnuueckne yCTpOWCTBa: [O3MMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aToMHast bomOa

7.3.10

[Ipaktudeckue paboTel. MccnenoBanue TpekoB wyacTul (IO
TOTOBBIM (poTorpadusim)

SJIEMEHTBI ACTPODPU3NKU

8.1

Bup 3Be3nHoro HeoOa. CO3B63I[I/IH, SPKUC 3BC3/bl, IINIAHCTbI, UX
BUJIHUMOC IBUKCHHEC

8.2

Conneynast cucrema. Ilnmanersl 3emHON rpynnbl. [lmaHeTs-
TMTaHThl M UX CIIyTHUKHU, KapJIMKOBBIE IUIAaHETHI. Majble Tena
ConHe4yHOl CUCTEMBbI

8.3

Comnnrie, dporocdepa u armochepa. ComHeuHas aKTUBHOCTh

8.4

Hcrounuk snepruu ConHIIA U 3BE3]1

8.5

3Be3/lbl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb,
paaumyc,  Temmeparypa, WX  B3aUMOCBiI3b.  Jlmarpamma
"CHIeKTpalbHBIA  KJIACC - CBETUMOCTH'. 3BE€3/lbl IJIABHOM
MOCJIEI0BATENIHbHOCTH. 3aBUCUMOCTh ""Macca - CBETHUMOCTH'" JJIs
3BE3/] INIABHOM MOCIEN0BATEIbHOCTH

8.6

Buytpennee crpoenue 3Be3n. COBpeMEHHbIE MPEACTABICHUS O
MPOUCXOXKACHUU U HBOMOIMU CONHIIA U 3BE3]. DTallbl KU3HU
3BE3]

8.7

Mneunsiii Ilyte - nHama lamaktuka. CnupanbHas CTpyKTypa
l'amakTuku, pacnpeneneHue 3Be3, rasa u nsuid. [lonoxenue n
newkenne ConHua B [amaktuke. Ilnmockas u  cdepudeckas
HOJACUCTEMEI [ aakTHKU

8.8

Tunel ramakTuk. PaguoranakTuku U KBasapsl. UepHbIe OBIPBI B
A7Ipax rajJakTUK

8.9

Bcenennas.  Pacmupenue  Bceenennoil.  3akon — Xa06ma.
Pasz0eranue ramaxtuk. Bospact u paamyc Bcenennoil, Teopus
bonbmoro B3psiBa. Monens "ropsueit Beenennoit". PenukroBoe
U3IIy4YeHUE

8.10

Macmirabnass ~ crpykrypa  Bcenmennoil.  MeraranakTuka.
Heperennsie mpo0ieMbl aCTPOHOMUHU



https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134
https://login.consultant.ru/link/?req=doc&base=LAW&n=470946&date=20.05.2025&dst=4&field=134

AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 151325621799860972593249704829105498913750279317
Bnageney CTenaHoea TaTbAHa BUTanseeHa

OeicTevTened C 24.03.2025 no 24.03.2026



http://www.tcpdf.org

		2026-02-18T09:24:48+0500




