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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIX B DI'OC COO, a Takxe
c yuéroMm (enepasbHONM pabodeid mporpaMMbl BocnuTaHus W KoHmenuu
npenojaBanus yuyeOHoro mpenmera «Pemenue 3amad  mo  ¢uzuke» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®enepanuu, peaau3yronmx
OCHOBHBIE€ 00pa30BaTEIbHbIE MPOTPAMMBI.

[Iporpamma no ¢usuke onpenenseT o0I3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO IMOCJIEI0BATEIbHOCTh U3YUEHHUS TEM U Pa3JeioB
y4e0HOro TpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JIOTUKKM y4eOHOro Tmpollecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[TporpamMMa 1no ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpPKAHUM, OOIIen
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npenmMera «Pu3nka» Ha yriryoJIEHHOM YpOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEan30BaATh
3aa4 MPOECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
NPOSIBIICHUS] CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4JaromMmMcsi, KOTOpblE HEOOXOAUMBI Ui MPOJOJKEHHsS O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBEHOCTSIM.

B nporpamme no pusuke onpeneistoTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaroIIuXCsl, OCBOMBIIHMX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriryOJaEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3rKe BKIIOYALT:

TUIAaHUPYEMBIE PE3yIbTaThl OCBOCHHSI Kypca (PU3UKHU Ha YTIyOJIEHHOM YPOBHE,
B TOM YHCJIe IPEIMETHBIC PE3YyIbTATHI TI0 TOJaM O0yUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[IporpaMmma 1o ¢u3MKe WMeeT MPUMEPHBIM XapakTep M MOXET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYECKYIO MHHUIIMATHBY yUUTEIEH U
MPEIOCTABISACT BO3MOXHOCTH JIJISl peaju3ali  Pa3IUIHBIX METOJIUYECKHUX



MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus 00s3aTeNbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yroIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y9aeMBIX XHUMHEH, OMOJIOTHEH,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENeIHIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe SHEPTeTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA,
MOJIYYeHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpA
oOy4aronierocsi, B (pOpMHUpOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea wyenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX Pa3/esioB (PU3MKU, BKIIIOUAET Kak
BOIIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsIeTCS
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILIECTBE W
ToJIE.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc usuku yriry0i€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEJCHHS 3JEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30MacHOCTH.



OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
OPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO moaxoa. s Gusuku peanuzamus 3THUX
IMPUHITMTIOB 0a3UpyeTCsl Ha UCMOIB30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHOro rmpoiecca. s yriayOnéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHHYECKOTO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JBa crioco0a peanu3anui GU3H4ecKoro npakTukyma. B nmepBoM ciayyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
MpPaKTUKyMa B CHCTEMY JIaDOpaTOpPHBIX padOT, KOTOPBIE MPOBOJATCA B IIpoliecce
uzydeHus: paszznena (temsl). [Ipu atom moj paboTamMu IMpakTUKyMa HNOHUMAETCS
CaMOCTOATENILHOE  HCCIEAOBAaHUE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOTO, 0000IIEHHOTO BUAa O€3 MOIIaroBOM MHCTPYKITUU.

B nporpamme 1o (Qu3MKe CcHCTEeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIISAETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. [Ipm 3TOoM oOecneumBaercs
OBIIAJICHNE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHUs], UCCIEAOBAHUS 3aBHCHUMOCTE (DU3UYECKUX BEIUYHMH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yJesIeTCs PEIICHNIO pacUE€THRIX M KaU€CTBEHHBIX 3a]1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7]a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK M HUHTETpUpys
IPUMEHEHUE 3HaHUW U3 Pa3HbIX pa3zesoB. /s Ka4eCTBEHHBIX 3a/1a4 NPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SBJICHUW U TIPOIIECCOB B OKpY’KArOLIEH JKU3HU, TpeOyroiue BhiOopa Ghu3ndecKkon
MOJIEH JIJIsl CUTYallH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
o0ecrieueHnto0 y4eOHoro mporecca Kype pusuku yriryOJI€HHOTO YPOBHS Ha YPOBHE
cpenHero oomero oopa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCJIOBUAX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyTI0BaHUE /IS BHITIOJTHEHHSI yKa3aHHBIX B TPOrpaMMe 1Mo (pU3uKe YICHHUECKUX
OTBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.



JlemoHCTpanmonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopaTopHoe 00OpyIOBaHHWE I YYCHHYECKHX TMPAKTHYECKUX pPadboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIeYMBaeTCsl B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemMaTHyeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX JTaOOPATOPHUH.

OCHOBHBIMM LEJIIMHU U3y4EHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

(dbopMHpOBaHHE UWHTEpPEca M CTpEeMJICHUS OOydYaomMXCd K HayYHOMY
W3YUCHUIO TPHUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJie MO3HaHUs U (HOPMHUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuYeHUS OCHOB
CTPOEHUS MaTepuu U PyHIaAMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOJIb30BaHUEM (DU3UUECKUX
3HAaHUW U HAyYHBIX JJOKA3aTEIbCTB;

(dbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3MKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
poecCHOHANBHON  ACSTENBHOCTH, CBSI3aHHBIX C (U3HUKOM, TMOJATOTOBKA K
JTanbHEeNeMy 00y4eHUI0 B 9TOM HaIPABJICHHH.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
nporiecce u3yueHus Kypca GU3uKy Ha YPOBHE CPETHETO O0IIero 00pa3oBaHusI:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHNUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI O0BICHCHHUS
bu3MYecKuX SIBJICHUN B TPUPOJE W JUIsl TPUHSITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hHU3MUeCKOit
MOJIENIbIO, 3ajlay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENIBHOE CO3AaHue (PU3NYECKON



MOJIENIA, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM YHUCIE 3a7a4 HWH)KEHEPHOIO
XapakTepa;

NOHMMaHuEe (U3HYECKUX OCHOB M TIPUHIIMIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nYeCKuX  IKCIEPUMEHTOB, aHajdW3a M HMHTEPOpeTaluud  HHPOpMAaIH,
OINPEIENEHHS TOCTOBEPHOCTHU MOJYYEHHOTO PE3yJIbTaTa;

CO3JaHHE YCJIOBHM [JIsl pa3BUTUS YMEHHUI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATETLHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBI3AHHON
C (hPU3UKOM.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yrnyOn€éHHBIA ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YPOBHE CPEIAHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTcs OOYyYarOUUMUCH, IUIAHUPYIOIIMMH TPOJOHKEHHE
o0pa30BaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzydenue puzuku (yriyOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBojuTcs 340 vacoB: B 10 kimacce — 170 yacoB (5 yacoB B HENEIO),
B 11 xiacce — 170 vacoB (5 yacoB B HEJ/IEIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
IpOBENECHHUsS J1a0OpaTOpHBIX pabdOT M OMNBITOB € YYETOM MHIWBHAYaJIbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo1 o3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUsl B Ipollecce MOo3HaHus npupojsl. HabGnronenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0coiroTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPOE TEINO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. ®U3NUECKUi 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DHU3nUecKas TEOpHs.

Pons m mMecto Qu3Nku B (POPMHUPOBAHUUA COBPEMEHHON HAy4YHOM KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHune cuiibl TOKa U HAPSHKEHUS B IIENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udpoBo nabopatopueit no ¢usuke. [Ipumepsl nsmepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBMxeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuagbHOM TOYKH, €r0 IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKIUH HAa OCH CHUCTEMbl KOOPIMHAT.
CroxeHune nepeMelieHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduky.



CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEepUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHME  MaTepualbHOW TOYKU IO
OKPYXHOCTH. YTJIOBasi W JWHEHHas ckopocTh. [lepmom m dactora obOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U IMOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIAOMETD,
JBH>)KCHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTteMbl OTCYETA, WIUTIOCTpAIUs KHHEMATHUYECKUX XapaKTEPUCTHK
JIBHOKCHUS.

Croco0bI ucclie10BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenue nABM)KEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUH, CKOPOCTEN IBUKEHUS OAHOTO U TOTO K€ TEJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

N3ydenue nBukeHus Teia, OpoleHHOro Topu3oHTanbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy MaJIbHOCTBIO IOJIETA U
HA4aJbHOU CKOPOCTHIO TEIIA.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOMW IO MOJIYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCMMOCTH Meproia oOpalieHuss KOHMYeCKOro MasiTHUKA OT
€ro MapaMeTpOoB.

Tema 2. lunamuxa.

ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETICHUE,
IPUMEDHI).

Macca tena. Cuna. [lpuHiun cynepno3uiyu Cul.

Bropoi 3axkon HeroTOHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. OKBHUBAJICHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsxecTd. 3aBUCUMOCTb YCKOPEHHUS CBOOOHOTO MaJ€HUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI M OT Teorpapuueckoil mupoTsl. J[BrkeHrne HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cumia ympyroctu. 3akoH ['yka. Bec tema. Bec tema, nBmXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddunuent tpenus. Cuna conpoTruBIEHUS PHU JBUKEHUU TeJla B KUIAKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratuueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MNPOLECCHI: MOAMINUITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmronenue nBuKeHUs Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAX
OTCYETA.

[TpyHUMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WIH IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K Ty CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B UHEPLIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopmsie padomaol, npaKmMuKym.



W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBMXKEHUU OpyCcKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka TruUIOTE3bl O HE3aBUCUMOCTH BPEMEHM JBUXKEHUSI Opycka IIo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCChlI.

HccenenoBanre 3aBUCHMOCTH CUIJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIIvH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepes
NETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrxeHHs] Opycka MO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

W3ydeHne NBUKEHUS TPy3a Ha BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpAoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CrnoxeHue CHl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIA KPaH, peMIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

Y cIi10BUSsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

WMITyibC CHITBI M1 ©3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

MomMeHT ummyinbca MarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.
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PaGora cunpl Ha MamoM W Ha KOHEUHOM mepemenieHuu. [paduueckoe
IpeICTaBIeHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. Teopema 00 HU3MEHEHHUH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMAJbHbIE Ccuibl. lloTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU NpykuHbl. [loTeHIManbHAsS
DHEPIUs TeJla B OJHOPOIHOM I'PaBUTAIMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHYTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKON IHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHne bepHymu i MACATBbHOM KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBINA MUCTOJIET, TUPOCKOM, PUT'YpPHOE KaTaHNUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TOTEHLMAJIbHOW SHEPIrUil IpU
JEMCTBUU HA TEJIO CWJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY IYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILTHOCTH CHJIBI
TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBHH.

M3mepeHne KHHETUYECKOM YHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS MOTEHUUATbHON HEPTUU TPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue padbOThl CHIJIBI TPEHUS MPHU JABWKEHUM Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.
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Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
onbITHOE 0OocHOBaHue. [{uddy3us. bpoyHOBCKOE nBMKEHHE. XapaKTep ABUKEHUS
Y B3aWMOJICHCTBUSI YAaCTHI] BeUIECTBA. MoOJenu CTpOEHUs Tra3oB, KHAKOCTEH WU
TBEPBIX TEJI U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyn (atomoB). KonudecTBo BemectBa. [locTostHHas ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkaia temrneparyp KenbBuna). 3akon JlanpToHa. M3ompoiiecchl B
UJCaIbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  DHEpPrueu
NOCTYNATEIbHOTO TEIUIOBOTO ABMKEHMSI MOJIEKYJ HJI€aJbHOrO Ta3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIBHOTO rasa).

CBs13p a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YacTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKECHHUSL.

Huddysus sxuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopnenu KpucTauInuecKuX peméToK.

Habmroienue 1 ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre mpouecca YCTAHOBJIEHHMS TEIUIOBOIO PAaBHOBECHS IIPH
TEII000MEeHEe MEXITy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHue H30TEpMUYECKOrO mpolecca (PEeKOMEHIOBAaHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenue nzobapHoro mnpoiecca.
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[IpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW ISt
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHUe 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHYECKOW CUCTEMBI KaK CPEHUE 3HAYEHUS BEJIUYHH, ONUCHIBAIOLIUX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TepmonuHamMukd. (CaMONpPOU3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKON CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMIlepaTypbl. BeipakeHue /uisi BHyTPEHHENH SHEPTUU OJHOATOMHOIO MACAIBHOIO
rasa.

KBazucrarnueckne U HECTaTUYECKUE MPOLIECCHI.

DneMeHTapHas paboTa B TepMOJUHAMUKe. Boruncienne paboTel o rpaguky
npouecca Ha pV-nuarpamme.

Temonepenayua  kKak  cnoco®0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BellecTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
toruBa. Pacuér kommuecTBa TEmIOTHI mpu Temnonepenade. Ilonsarue 00
aauabaTHOM IIpoIiecce.

IIepBbIil 3aKOH TepMOJIMHAMUKA. BHYyTpeHHs1s1 sHeprus. KoanyecTBo TenioTsl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW DSHEPrHUU TEPMOIMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TepMOIMHAMUKY 7151 PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOJUT €AMHCTBEHHAsS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJIOIHOTO TeNa K 0ojiee HarpeToMy 0e3 KOMIIEHCAITU!
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.
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TexHUYEeCKUE YCTPONCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKH «TEIUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

W3MeHeHune TemnepaTypsl pH aquabdaTHyecKoM paclIupEHUH.

Bo3gymiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnabaTHOrO Mpolecca.

KoMmbroTepHble MO/IENN TEMIOBBIX JIBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

W3y4yeHue B3aMMOCBSI3W DHEPTUM MEXMOJIEKYISIPHOIO B3aUMOJACUCTBUS U
TEMIIEpaTypbl KUIIEHUS KUIKOCTEN.

Tema 3. Azpecamnivie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHieHcaus. cnapeHue u kuneHue. Y aenbHas TerioTa
napooOpa3oBaHUsL.

HacehllieHHble M HEHachIlleHHblE TMapbl. KayecTBeHHas 3aBUCUMOCTD
IUIOTHOCTH U J1aBJIEHUS HACBIILIEHHOTO I1apa OT TEMIIEPATypbl, UX HE3aBUCUMOCTB OT
00BbEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS! OT J1aBJICHUS B
XKUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctauioB. [lnaBrneHue W KpucTamuzanus. YAelbHas TEIJIoTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Casur. Moayns FOnra.
[Tpenen ynpyrux aedopmarmii.

TemnnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
paciperre. AHrapMOHHU3M TEIUIOBBIX KOJIEOaHHW YaCTHI] BEIleCTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0OIaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.
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[ToBepxHocTHOE HaTskeHHE. Kord(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. J{aBneHue no1 MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TemnmoBoe pacmpeHue.

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CwmaunBaHue.

KanwinsipHsie sBieHHUS.

Mopaenu HEHBFOTOHOBCKOM KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanye HarpeBaHus U IJIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
ITIOMEILECHUH.

N3mepenune ko3¢ duireHTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NpOsIBICHMS. OJIeKTpHueckuil 3apsa. [IBa Buaa
IEKTPUYECKUX 3apsAnoB. IIpOBOOHUKH, JUANEKTPUKM U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUS JIEKTPUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DJeKTprYecKoe nosie. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPSJIbI.

HampsokéaHocts  anekTpuueckoro  moiisa.  [IpoOuwiid  3apsa.  Jlunuwu
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJis. OJHOPOAHOE AIEKTPUUECKOE TOJIE.
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[ToTeHIIMANBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHLHATOB U
HanpspbkeHue. [loTeHnumanpHass SHeprus 3apsga B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMAN 3IEKTPOCTATUYECKOTO NO0JIA. CBA3b HANPSXKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIIMAJIOB ISl  DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOTO, TaK U
HEOHOPOJIHOTO).

[TpuHIMI CyNepIIO3ULINU 3IEKTPUUECKUX MOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHOU cdeprl. [lome
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [lome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTH. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX IMOJEH U
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMDNEeKTpUKM B 3JIEKTPOCTATHYECKOM  TOJIE. JmsnekTpuyeckast
MPOHUIIAEMOCTD BEILIECTBA.

Kongencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOH/JIEHCATOpa.

[TapatensHOE coequHEHUE KOHAEHCATOPOB. IlocienoBaTenbHOe COEAMHEHUE
KOH/ICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBrxKeHME 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHu4YecKkrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCcaTophl, reneparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS AJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEVUCTBUE KOHIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
MJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3JIEKTPUYECKOrO OIS 3apsHKEHHOTO KOHJIEHCATOPa.

3apsiaKa U pa3psikKa KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKmMuKym.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.
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HaOnronenue npeBpanieHus 3Hepruy 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHAECHCATOP.

Pacnpenenenue pa3HOCTH NOTEHI[UAJIOB (HampsKEeHUs ) npu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmMpudecKuili mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBusl cyniecTBOBaHUSI MOCTOSTHHOTO JJIEKTPUYECKOTO TOKA. MCTOYHUKH
toka. Hampskenue U u DJ1C é.

3akod OMa /U1 ydacTKa LEMu.

DIJIEKTPUUECKOE CONMPOTUBJIEHUE. 3aBUCUMOCTD COMPOTUBJIEHUS OJTHOPOJHOTO
MPOBOJIHMKA OT €ro JJIMHbl W IUIOIAJAW TOMNEPEYHOTO CEUCHUsS. Y IEIbHOE
COIIPOTHUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHHUKOB.
Pacuér pa3BeTBnéHHbIX dekTpruueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [[xxoyns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC 1 BHyTpEHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1 MOJIHOU
(3aMKHYTO#) dJIEKTpUYECKOM 1enu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMBIKaHUE.

KonneHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK FJIEKTPUUECKON SHEPTHUH.

Jemoncmpayuu.

N3mepenre Cuiibl TOKa U HaIMPSHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHUJIBI TOKA OT HANPSDKEHUS UL PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOMO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe nuzmepenue I/C. KopoTkoe 3amMbIikaHuE raJIbBAHUYECKOTO JIEMEHTA
Y OIIeHKa BHYTPEHHET0 COMPOTUBIICHHUS.

Crnioco0bl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.
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HccenenoBanne pa3HOCTH NOTEHIAAIOB MEXKY IOJIOCAMUA HCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIIEHUS IPOBOJHUKOB.

HccenenoBanne 3aBUCMMOCTH CWJIBI TOKAa OT HAIPSOKEHUs UL JIAMIIBI
HAaKaJIUBaHMUS.

VYBenuueHnue npenesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd J/]C raapBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pa3HOCTH NOTEHIUAIIOB MEKy MOJIFOCAMHA HCTOYHUKA TOKA OT
CHUJIBI TOKA B LIEIIN.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

OnexkTpudeckas MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTD TBEPIABIX METAJUIOB. 3aBUCHMOCTH COIPOTHBIICHUS METAJJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAas IIPOBOJAUMOCTH
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONEKTPUYECKUN TOK B JJIEKTPOJUTAX. DJIEKTPOJUTUYECKAS] JUCCOLIMALIMS.
Onektponus. 3akoHbl Dapajes I AIEKTPOIH3a.

DJIeKTpUUeCKU TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1nasma.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30pas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpPaH3UCTOP, (POTOAUO/, CBETOUO, TAIbBAHUKA, pAPUHUPOBAHUE ME/IU, BBITUIABKA
QJIFOMUHUSA, JJIEKTPOHHAS MUKPOCKOIIUS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 2JiekTponu3a Papajaes.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

CpaBHEHME MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOA.
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Yuenuueckuii s3xcnepumenm, nabopamopnuie padomul, npaKmuKym.

HabGmronenue snekrposnusa.

N3mepenue 3apsiia OTHOBAJIIEHTHOTO MOHA.

WccnenoBanre  3aBUCMMOCTH  CONPOTUBIICGHHS  TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JHOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 m3mMepeHust PU3NIECKUX BEIMYMH C UCTIOIh30BAHUEM aHAJIOTOBBIX H
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHuli] MOrpemrHOCTeN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYeCKUX BEIUYHMH, NPOBEPKA MPEMJIOKEHHBIX THIOTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBss B 10 kimacce ocyuiecTBisercs
C Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0006 HAYUHOZ20
NnO3HaHUA: FBICHHUE, HAay4YHbId (DAKT, rumotesa, (pu3MUecKas BEIUUYMHA, 3aKOH,
TeOpHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIMPOBAHUE, MOJAECIb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHeHUW. JluHeliHas QyHKIMS,
napabosa, ruriepbona, ux rpaduku U cBoMcTBa. TpuUroHoMeTpudeckue (PyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonozua: mexanuueckoe JABUXKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEMJI000MEH >KHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOLIEH Cpeibl,
yTHIIM3aIUs OWOOPraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAWJUISIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB ¥ MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAsT Macca, MOJYyYEeHHWE HAHOMAaTepHUaliOB, TEIUIOBBIE CBOMCTBA
TBEPJBIX TEN, KUIKOCTEH U Ta30B, KUJIKHE KPUCTAILIBI, FJEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJIGKTPOJIMTHYECKAas  JAMCCOLMAlMs, TallbBaHUKA, DJIEKTPOHHAs
MUKPOCKOITHS.
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TI'eozpaghua: BnaxHOCTh BO3yXa, BETPbI, 0APOMETpP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKUIKOTO TPEHHS] B TEXHUKE, CTATUYECKUE KOHCTPYKUHUHU
(KpOHILTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHUKE (TMPOCKON, BOJOMET W JAPYTHE), JBUTATEb BHYTPEHHETO
CropaHusi, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIUOHEP, TEXHOJIOTHUHI
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM YKCJIE HaHOMAaTEpHaJlOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3zopaspsiiHbIE JTaMIIbl, TOJIYIPOBOIHUKOBBIEC TPUOOPHI, TAJIbBAaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe no.e.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MArHUTHBIX NIOJIeH. JIMHUY MarHUTHON WHITYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, napa- U IMaMarHeTUKH.

TexHn4eckrue yCTpPOMCTBA W TEXHOJOTHMYECKUE IMPOLECChl: MPUMEHEHUE
MOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KaptiHa  nuHMA  WMHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH MOJIA IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3aMKHYTOT'O KOJbLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus My4yka 3JIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.
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HccnenoBanre MarHUTHOTO TMOJIS MOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBONCTB (peppOMarHeTHKOB.

HccnenoBanue AeHCTBUS OCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3Mepenue cuiibl Amiepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbl AMIIEpa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHne AneKTpOMarHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
uHayknuu. OJIC wuHAyKuMU. 3aKOH 3JIEKTPOMArHUTHOM uWHAykKuuu Papajes.
Buxpeoe anekrpudeckoe noiie. Toku Dyko.

OJIC uHAYKUMU B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B 1I€MM MOCTOSTHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKK C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHUYEeCKHEe YCTPOMCTBA U TEXHOJOTMYECKUE IPOIECChl: MHIYKIIMOHHAS
MeYb, COJICHOU/I, 3alllUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUU B MArHUTHOM T10JIe
3emun.

Hemoncmpauuu.

HaOmronenue siBfeHust 3JIeKTPOMarHUTHOM UHIYKITUU.

UccnenoBanne 3aBucumoctd IDJIC HHIYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHMTHOIO MOTOKA.

[IpaBuo Jlenua.

[TameHre MarauTa B aTFOMUHHACBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

Hccnenosanne 3apucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomeol, NPAKMUKYM.

HccnenoBanue siBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.

OnpeneneHne MHIYKIIMU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

KonebarensHas cuctema. CBOOOIHBIC KOJICOAHHUS.
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["apmonnueckue konebanusi. KunemaTnueckoe U AMHAMUYECKOE OMUCAHHE.
DHepreTuveckoe ONMcaHue (3aKOH COXPaHEHUs MEXaHUUYeCKOH sHepruu). BriBoa
JUHAMHYECKOTO ONMMCAHUS FapMOHUYECKUX KOJI€OaHUN U3 UX SHEPreTU4YECKOro U
KMHEMaTU4ECKOTO ONUCAHMSIL.

Amrntyaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbl KOJIEOAHUI HCXOIHOM
BEJIMUMHBI C aMIUTUTyAaMH KoJieOaHu €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon u yactora koneOanuid. [lepuon ManbiX CBOOOJHBIX KoOJieOAHMI
MaTeMaTHYeCKOro MasTHuKa. Ilepros CBOOOTHBIX KOJEOAHUN TPY>KMHHOTO
MasTHHKA.

[TonsiTue o 3aryxaromux kKoneOaHusX. BeiHyX/1eHHBIE KOsleOanus. Pe3oHaHc.
Pe3onancHass kpuBas. BimmsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpHUBOM.
ABTOKOJIEOaHUS.

TexHHUYecKue yCTpPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKalbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

Habmroienue He3aBUCUMOCTH MEeproJia MallbIX Kosie0aHUil rpy3a Ha HUTU OT
aAMIUIUTYbI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyieOaHMM Tpy3a Ha MAaCCHUBHOM TMpPYKHHE C LEJbIO
(dbopmHpoBaHus NpeACTaBICHUIN 00 UACAIbHOW MOAENN MPY>KUHHOTO MAasATHUKA.

3aKOH COXpaHEHMsI SHEPTUU NpHU KoJeOaHUIX Ipy3a Ha MpYKUHE.

HccnenoBanrie BBIHYKICHHBIX KOJIEOaHUI.

HabGmronenne pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MIPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJ€ KOJeOaHU Ha yIPYTOM MO/IBECE.

N3yyeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaOMIMX KOJIeOaHH.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Tema 2. InexkmpomazHumHnsle Koebanus.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsifia KOHJEHCcaTopa ¢ aMIUIMTYAI0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.
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3aKOH COXpaHEHMsI SHEPTUU B HI€aJTbHOM KOJIe0aTEIbHOM KOHTYPE.

3aryxaromue JJIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

IlepemeHHBII TOK. MOINHOCTH IEPEMEHHOTIO TOKAa. AMIUIUTYIHOE W
JCHCTByIONIEE 3HAUYCHHWE CHJIBI TOKA W HAMNpSOHKEHHUS MpH pa3indHoi (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop W KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanpupiii  Tpanchopmarop. IlpousBoiacTBo, mepegadya MU MOTpeOIeHUE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
VICIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JJICKTPUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TMHUU IJIEKTpONepeaay.

Jemoncmpayuu.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIENIOBAaTEIbHOM COEIMHEHHWH PE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO ¥ MPUHIIMI ACUCTBUS TpaHChopMaTopa.

Mopens TMHUYM IEKTPONEPEAAUH.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

N3yuenue tpancopmaropa.

HccenenoBanne INMEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIMHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3,1eKmpoOMazHUMHbLE 0JIHbI.
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MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
NPOJI0JIbHBIE BOJHBL. llepros, CKOpOCTh pPACHpPOCTPAHEHHS M JIJIMHA BOJIHBI.
CBolicTBa MEXaHHYECKHUX BOJIH: OTpa)K€HUE, MperoMiieHue, uHTepdepeHius u
nudpaxims.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CpoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)XX€HUE,  IPEIOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpakius.

[Ixana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKalOLIEH Cpeibl.

TexHHYecKue yCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TEIEBU30p, aHTeHHA, TeaedoH, CBY-neus,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U METULIUHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPAHEHUE MMONEPEUHBIX U MPOIOIbHBIX BOJIH.

Koneobiromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHHUE,
noJisipu3anus, IMPpakuus, UHTEpPEpeHIIHs.

Oo6napyxeHue nHGPaKPacHOTO U YIbTPAPUOIETOBOTO U3ITYUCHHI.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKmMuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHEHOE paclpoCTpaHEHUE CBETa B OAHOPOJIHOW cpexne. Jlyu csera.
To4YeuHbIN HCTOYHUK CBETA.
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OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesioMicHus. [IocTosHCTBO YaCTOTBI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IrpaHuIly paszena AByX ONTUYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBerT.

[lonHoe BHyTpeHHEE OoTpaxeHue. [IpenenpHblil yroyl MOJTHOTO BHYTPEHHETO
OTPaKECHHUS.

Cobuparomniyie 1 paccerBaroliye TuH3bl. ToHKas TuH3a. DOKyCcHOE paccTosiHUE
Y ONTHYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKON
chepuueckoil JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOIO IOKa3aTels
IIPETOMIICHHS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTuueckue npudopsl. Paspemaromas crnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HWCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIIACCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBuUe HaOIIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHUYEeCKHEe YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIIMOHHBIN almapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHHs CBETA.

HabGntogenue nogHOro BHyTpEHHEro oTpakeHus. Mozesb CBETOBOIA.
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HccnepoBanne Xoa CBETOBBIX IIYYKOB 4YEpe3  ILIOCKOMAPAIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIECKOna.

Habmonenue natepdepeHny cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeta.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGnronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUYEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

M3mepeHne nokasaresns npeoMIEHUs CTEKIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONIUX JIUH3.

[TonmydyeHue n300pakeHus: B CUCTEME U3 IUIOCKOTO 3€pKalia U JIMH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMUIECKUX CUCTEM.

Habnronenue nudpaknuu, nHTEpPEpEeHINN U MOJISIpU3aIii CBETA.

N3ydenue noysipu3anuu cBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yyenue nHTEpPEpEeHIINH JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

HabGmronenue qucnepcun.

Habmronenue u ucciaegoBanue UG pakIMOHHOTO CIIEKTpA.

N3mepenune IJMHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
T€OPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoue mnpuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHHU U COKPAILICHUE JJIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEpPruer U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIIbI. DHEPTHUS
MTOKOSI.
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TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIU 3apSXKEHHBIX YaCTHII.

YyeHndeckui IKCIIEPUMEHT, J1a00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue MMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3ITyuyeHHUE a0COIIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. I'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTruUsi U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CroneroBa. 3akonbl poTodPderra. YpaBHeHHE
OitamreitHa 11t potodaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenne cBeta (B 4YAaCTHOCTH, [aBJICHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleOenena.

BousiHoBbIE cBOMCTBA yacTull. BosHbl ne bponns. lnuna BoiHb! 1e bpoiisis u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
¢doTodneMEeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaao [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa

Pezepdopna.
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[Toctynatel bopa. U3nyuenue u norsiomienre (GOTOHOB MpH MEpexoe aToma ¢
OJIHOTO YPOBHS SHEPTUU HA JPYTOM.

Buapl ciektpoB. CIeKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaj. ['amMma-u3mydeHue.

3aKOH paJMOAKTUBHOTO pacrnaaa. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBolCTBa MOHM3HUPYIOMIETO M3JIy4eHHs. BiusHHE pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext macch sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPTETUKH.

Metonbl perucTpaiuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICOTOHHI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHaapTHoW Mojenu. TéMHas matepus U TEMHas
SHEprusl.

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHu4eckne yCTpoucTBa U TEXHOJIOTHYECKUE MPOLIECCHI: JO3UMETpP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
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HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCMIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (MBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHX 00BEKTOB.

Metoasl aCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucrema.

Comnnue. ConmHeunast akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3I.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BOIonMM CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HabGnrogenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl OMPEACIICHUS MOJI0KEHUSI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3/BI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Crnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCTIOIB30BaHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX NMPUOOPOB U KOMITBIOTEPHBIX JTaTUUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.
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[IpoBeneHnE  KOCBEHHBIX HW3MEPEHUW, MCCIENOBAaHUN  3aBUCHMOCTEU
(¢u3nyeCKuX BEIMYUH, NPOBEpPKA IPEAJIOKEHHBIX TMNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKHH  DKCIIEPUMEHT,
J1ab0paTopHbIE pabOThI, MPAKTUKYM).

O06o0maroniee NOBTOPEHUE.

OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHus pa3leioB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
¢duznka», «JIEMEHTbl ACTPOHOMUHU U aCTPOPUZUKI.

Ponp ¢u3ukm u acTpoHOMHH B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M ATUUECKOM cepax AesTENIbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTUHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
(bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHUIA
0 (U3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

Nzyuenue kypca ¢pusuku yriay0ia€HHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Yy4€TOM COJEpKATEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMu MAaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnvie nonAmMuUA, C6A3AHHBIE C UFYUEHUEM MEMOO0E HAYUHO20
nO3HaHuA: SBJICHHE, HAay4yHbId (DAaKT, rumoresa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOBast 1adbopaTopusl.

Mamemamuxka: pEUICHUE CUCTEMBl YypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOpPHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHUe IOIAaU TIOCKUX (GUryp u oobémMa Tel.

Buonozua: >nektpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PUCKHM TPU MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEH  Cpensl,
yJIBTPa3ByKOBasi JMArHOCTMKAa B MEIWILIMHE, OINTHYECKHE SBICHUS B JKUBOU
npUpoe.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ1, MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKY, CIIEKTPATIbHbIN aHAIN3.
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I'eocpagpua: marHuTHbIE TIONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYA,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTPOJBUTATENb SIKOOM, TeHEepaTOp MEPEMEHHOr0 TOKAa, WHIAYKIMOHHAs IEYb,
JMHUAW 3JIEKTpoIepeaad, 3JIEKTPOABUTaTeb, pasap, pPaIuoONpUEMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
IIPUEMHHKH, IEPHAsA DJHEPTeTUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.
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INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TTPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIEI'O OBPA3ZOBAHUAJIMYHOCTHLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHUS y4eOHOTO npenaMera «DU3nKay JOJIKHBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh OOYYalOIIUXCS  PYKOBOJICTBOBATHCA
chOpMUPOBAHHONW BHYTPEHHEH MO3MUIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllU{,  TO3UTHBHBIX  BHYTPEHHUX  YyOEXIEHUH,  COOTBETCTBYIOIIMX
TPaJUIIUOHHBIM [IEHHOCTSIM POCCUICKOT0 O0IIECTBA, pPACIIMPEHHE KU3HEHHOTO OIbITa
M OmbITa JEATEIBHOCTH B INPOLECCE pEealn3aludyd OCHOBHBIX HAIlpaBJICHHM
BOCIIUTATEIBHOMN JACATEIBHOCTH, B TOM YUCJIE B YaCTH:

rPasKIAHCKOT0 BOCIIUTAHMSA:

e cOPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIUK 00YJAIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNCKOT0 OOLIECTBA;

e TMPUHATHE TPAAUIMOHHBIX  OOIICYETIOBEYECKUX TI'yMAHHUCTHUYECKUX U
JEMOKPATUUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTHM COBMECTHYIO AESTEIBHOCTh B MHTEPECAX TIPAKIAHCKOIO
oOlecTBa, ydacTBOBaTb B  CaMOYIpaBJI€HUUM B  00pa3oBaTEbHON
OpraHH3alluy;

e YMEHHE B3aUMOJAECHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOM JI€SITENHHOCTH.

NATPUOTUYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUICKON rpaXJaHCKOU WJICHTUYHOCTH,
MaTpuoOTU3MA;

e IICHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO ITOBEICHNUS,

e CHOCOOHOCTH OIICHMBATh CHUTYyallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHUCJIE
B JICATEIILHOCTH YYEHOTO;

e OCO3HaHHUE JUYHOIO BKJIA/a B MOCTPOCHHUE YCTOMUMBOIO OyIyIIEro.

3CTETUYECKOT0 BOCTIUTAHMS:

32



ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
MpUCYIIETO (PU3NIECKON HAyKe.

TPYA0BOIr0 BOCIIMTAHUS:

MHTEPEC K pa3n4HbIM chepaM MpopecCHOHANBHON ESTENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIH
BbIOOp Oynymiedt mpodeccun U peanu30BbIBaTh COOCTBEHHBIC >KW3HEHHBIC
TUTaHBI,

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHHUIO B 00JIaCTH
(GU3UKK HA IPOTSHKEHUU BCEH KHU3HH.

IKOJOTNYECCKOI0 BOCIIMTAHHUA

c(hOPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00aIBLHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJTAHUPOBAHKE U OCYILIECTBIICHUE AEUCTBUI B OKPYKAIOIIEH CPENE Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMPEHHUE OIbITa JESITEIIBHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 1O (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAYYHOW JI€SITEIbHOCTH, TOTOBHOCTH B MPOILIECCE
M3ydyeHUs: (UBUKH OCYHICCTBIISATh MPOEKTHYI0 M  HCCIEAOBATEILCKYIO
NeATEeIbHOCTh UHANBUYaIbHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

Ba3oBble Jjornyeckue 1eicTBUA:

caMOCTOSITeNIbHO  (OPMYJIMPOBATH U aKTyaJU3UpOBaTh  MOpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIPENENATh LENU JEATEIIbHOCTH, 3a4aBaTh IapaMeTpbl U KPUTEPUH HX
JIIOCTUKEHUS,

BBISIBIISITH  3aKOHOMEPHOCTM W INPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;

pa3pabarbiBaTh IJIaH pelIeHUs] TPOoOJeMbl ¢ YYETOM aHallu3a WMEIOIIUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBBI B IEATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKU MTOCIEACTBUM AEATEIbHOCTH,
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KOOPJMHHUPOBATH U BBIMIOJIHATH pa0OTY B YCIOBUSIX PEANbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJEHCTBHUS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBhle ucciieqoBarejbLCKHUe JeCTBUSA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTUEH, KIFOYEBHIMH TMOHITHSAMH W METOJaMHU
duznyecKoil HayKu;

BJIa/IETh HABBIKAMH y4€OHO-UCCIIEIOBATEILCKON U MPOSKTHON 1eATEIbHOCTH
B o0Onactu (M3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY
MOWCKY METOJIOB pEIIeHUs 3a7ad (U3MUECKOTO COACpMKaHHs, TPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

BJAJICTh BHJAMHU JCATCIBHOCTH IO TIIOJYYCHHUIO HOBOTO 3HAHHS, €T0
MHTEPIpPEeTalny, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YICOHBIX
CUTyallusiX, B TOM 4YHCIIC€ TPU CO3JaHUHM Y4eOHBIX TPOEKTOB B 00JacTH
busuKu;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIC CBS3M W aKTyallU3upoOBaTh 3ajady,
BBIJIBUTATh THITOTE3Y €€ PEIICHNsI, HAaXOAUTh apTYMEHTHI [Tl J0Ka3aTeIbCTBa
CBOMX yTBEPKJICHUH, 3a7aBaTh TApaMETPhl U KPUTSPUN PEIICHUS;
aHAIM3WPOBATh TIOJIYYCHHBIE B XOJIE€ pCEHICHHS 3aJaddl  Pe3yJIbTaThl,
KPUTHYECKHA OICHUBATh WX JOCTOBEPHOCTH, IMPOTHO3UPOBATH U3MCHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (QOPMYJIHpPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
JCSATCIIBHOCTH, B TOM YHUCJIC TIPH U3YYCHHUH (DU3HUKH;

JaBaTh OICHKY HOBBIM CHTYaI[UsIM, OIICHUBATH PUOOPETEHHBIHN OIIBIT,

yMETh TMEPEHOCUTh 3HAHUS 10 (U3MKe B MPAKTHUECKYID 00JacTh
KU3HENIEATEIIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MMPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC IOAXO/IbI M PEIICHUS;
CTaBUTH MPOOJIEMBI U 337a4H, TOIYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJICTh HaBBIKAMU TMOJIydeHUs WH(pOpMau (PU3MUECKOTO COAEpIKAHUS U3
HMCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSTEILHO OCYILECTBIATH TOUCK, aHAJIU3,
CHUCTEMAaTHU3AINIO U HHTEPIIPETAIINIO HHOOPMAIIMK PA3IMYHBIX BUI0B U (hOPM
MpEJICTaBJICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;

UCIIOJb30BaTh  CpelcTBA HUH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B PEIICHUHM  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 ¢ COOJII0IeHuEM TPeOOBaHUM S)PrOHOMUKH, TEXHUKHU
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0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHNUS, IPABOBBIX M STUIECKUX HOPM,
HOPM MH(OPMAITMOHHON 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThI (PU3WYCCKOTO COJNIEPKaHUsS B Pa3jIMUHBIX QopmaTax ¢
yu€TOM Ha3HaYeHHWs WHPOpMAIMU U IEJICBOM ayJuTOpWH, BBIOHpas
ONTUMAJIBHYIO (POPMY TIPEICTABICHUS U BU3YATH3AIIHH.

KOMMyHHKaTHBHbIe YHUBEPCAJIIBHBIC y‘leﬁHble HeﬁCTBHHZ

OCYIIECTBIISTH OOIICHNE HA YPOKaxX (PM3UKH U BO BHEYPOUHOU JCSITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CHUTyallMd W CMST4aTh
KOH(JIUKTBI;

pa3BEPHYTO U JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHHUSI C HCIIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH U MHIAMBHIYaTbHON
padoTHI;

BBIOMpATh TEMAaTUKy M METOABl COBMECTHBIX ACHCTBHI C y4&€TOM OOIIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)X/I0TO WICHA KOJIJICKTUBA;

OPUHUMATH [EJIHM COBMECTHOW  JIEATENBHOCTH, OPraHU30BBIBATH H
KOOPAMHUPOBATH JAEUCTBUSA 10 €€ JOCTUKEHHUIO: COCTABIIATH IJIaH ACHCTBUA,
pacnpeenaTb poiau ¢ yYETOM MHEHUH Y4aCTHHUKOB, 0OCYKJIaTh PE3yJIbTaTh
COBMECTHOM paboThI;

OLICHMBATbh KAYE€CTBO CBOET0 BKJIA/1a M KaXk/10I0 Y4aCTHUKA KOMaH/Ibl B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

mpenjaraTb HOBBIC MPOEKTHI, OLIEHWBAaTh HWIEH C TO3WIUA HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOIN 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMYECKOE TIOBEJCHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEIbHOCTh B 00JACTH
(U3UKM U aCTPOHOMMH, BBISBIISATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAThH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSATENIBHO COCTaBJIATH IUIAH PEIICHMS PACUETHBIX M KAYECTBEHHBIX
3aJa4, IJIaH BBINOJHEHHUS MPAKTHUYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JenaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTH €ro, Oparh Ha cebs
OTBETCTBEHHOCTb 32 PEILICHUE;
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e OIICHMBATh MPUOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBAaTH (POPMHUPOBAHUIO U TPOSBICHHUIO JPYAULMU B 0OJIACTH
(U3MKHM, TOCTOSIHHO MOBBIIIATh CBOW OOPAa30BaTENbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH MHTEJICKT:

e J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JESATEIBHOCTD,
OLICHHMBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

e BIAJCTh HABBIKAMHU T[IO3HABATEIbHOW pediiekcud KaK  OCO3HAHMS
COBEpIIaeMbIX JCUCTBUNA W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB H
OCHOBaHUM;

e HCIOJIb30BaTh NPUEMBI pedeKcun AJis OLIEHKH CUTYyalluH, BBIOOpAa BEPHOTO
pelIeHus;

e yMETh OIICHMBAaTh PUCKH WU CBOEBPEMEHHO NPUHHUMATH DELICHUS MO HUX
CHIDKEHUIO;

e TMpPUHUMATh MOTHUBBI U apTyMEHTHl JPYTHMX TpPU aHaIM3€ pPe3yabTaToB
JESITeIbHOCTH;

e IPUHMMATH ce0sl, IOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

e IMPUHMMATh MOTUBBI U apryMEHTBl JPYIMX IpU aHaJIU3€ pPE3yJIbTaTOB
JESITeIbHOCTH;

e IIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OIIUOKH.

B mpomecce gocTKeHHs] JTUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPAMMBI IO
¢u3nke A ypoBHA cpeAaHero oOuiero oOpa3oBaHUs Yy O0y4arolmuxcs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WHTEIJICKT, MpeIoiararoIni
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HAaHH$, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOLIMOHAJIBHOE
COCTOSIHME, BUJETh HAIIPaBJICHUs DPA3BUTHS COOCTBEHHOM 3MOLMOHAJIbHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;

e CaMOpPETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIIOCOOHOCTh aTanTHPOBATHCS K
HSMOILIMOHAIBHBIM HM3MEHEHUSIM U TPOSBISATH TUOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpEeMJIEHHE K JOCTHKEHUIO 1IeNU U
ycrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHE J1eHCTBOBATh, UCXO/SI U3 CBOUX
BO3MOXKHOCTEH;

e OMMATHUH, BKIIOYAIOMICH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSTHUE
APYTUX, YYUTHIBaATh €r0 TpPH OCYIIECTBICHWU OOINEHHUsS, CIOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;
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COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CIOCOOHOCTH BHICTPABATh OTHOIIICHUS
C JPYyrMMH JIOAbMH, 3a00TUTHCS, TPOSIBISITH HMHTEPEC U pasperniaTh
KOH(JIMKTHI.

[MPEIMETHBIE PE3VYJIBTATBI

K xoHnny o6yuenus B 10 knacce npeiMeTHbIE pe3yabTaThl HA YTIyOJIEHHOM YPOBHE

JOJHKHBI OTpaskaTh COPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MOHUMATh  POJIb  (PU3MKK B  DKOHOMHYECKOW, TEXHOJIOTHUYECKOM,
AKOJIOTUYECKOH, COIMATBLHON M 3TUYECKON chepax MesaTeTbHOCTH YeIOBEKa,
poJIb U MecTO (U3WKK B COBPEMEHHOW HAYYHOW KapTHHE MHpA, 3HAUYCHUE
OMHCATENIbHON, CUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U MPOTHOCTUYECKON
byHKUIUNA (HU3UYECKON TEOpHUH — MEXAHHKH, MOJEKYISpHOW (U3UKA U
TEPMOJIMHAMHUKH,  poJib  (pu3uyeckodt  Teopuu B (HOPMHUPOBAHUU
MIPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pasyinyaTh yCJIOBUS MPUMEHUMOCTH MOJeNeil (U3NYECKUX Tell U MPOIIECCOB
(sBNEHMI): WHEpUUATIbHAS CHCTEMa OTCuéra, aOCOJIIOTHO TBEPJOE TEJIO,
MarepualibHas TOYKa, PAaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE MajieHUE,
a0COoJIIOTHO yripyras jedopmarius, aOCOJIOTHO YIpyroe u abCOIIOTHO
HEYIPYroe CTOJIKHOBEHHUS, MOJEIM Ta3a, JKUIAKOCTA U  TBEPAOIO
(KpUCTAJUTMYECKOT0) Teja, UACANbHBIA Ta3, TOUCYHBIM 3apsj, OJHOPOJIHOE
3JIEKTPUYECKOE TOJIE;

paziuyuath YyCiaoBUsS (TpaHUIbl, OO0JACTH) MTPUMEHUMOCTH (PU3HUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIMI xapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATh MEXaHUYECKUE MPOIECCHI U SIBJICHUS, UCTIONb3YS
OCHOBHBIC  TIOJOXXKEHHWS W  3aKOHBI  MEXaHUKU  (OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBIKCHHS, (POpPMYyJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
JBYDKEHUS, peoOpazoBanus [ anuest Jyisi CKOPOCTH U TIEPEMEIIEHUS, 3aKOHbI
Hprorona, npuHOMO OTHOCUTENBHOCTH [ 'anmuies, 3aKkOH BCEMHUPHOIO
TATOTEHUSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAaHUYECKOWU SHEPIUH, CBS3h
paboOThI CHJIBI ¢ U3MEHEHHEM MEXaHUYECKOW HHEPTHH, YCIOBUSI PAaBHOBECHS
TBEPJIOrO TeNla), NMPU 3TOM HKCIOJIb30BAaTh MAaTEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJIOBHS TPUMEHUMOCTH (PU3NUECKHX 3aKOHOB:
npeoOpa3oBanuii ["anmmesi, BTOpOro M TpeThero 3aKk0HOB Hbi0TOHA, 3aKOHOB
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COXPaHEHHSI HUMIYJIbCa M MEXAHWYECKOM SHEPIrUM, 3aKOHA BCEMHUPHOIO
TATOTEHUS,

aHAIM3UPOBATh U OOBACHITH TEIJIOBBIE IMPOLIECCHl U SIBICHHS, WCIONb3YS
ocHoBHble TmonoxkeHuss MKT u  3akoHBI MOJIEKYJSIpHOM (QU3UKU U
TEPMOJIMHAMHUKU  (CBA3b  JIABJICHUS MJIEAbHOTO Traza Cco  CpeaHeH
KUHETUYECKOW DJHEPrUEl TEIUIOBOTO JBHKEHHUS W KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KUHETUUECKOW SHEPTUEN
TEIUIOBOTO JBMXKEHUS €ro 4YacTHll, CBS3b JABJCHHS HJCAIBHOrO Trasza ¢
KOHICHTPAIMEW MOJIEKYJ M €r0 TEeMIIepaTypor, ypaBHeHHEe MeHnaeneeBa—
Kianeitpona, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPTUH B
TEIJIOBBIX MPOIIECCax), MPU ATOM UCIOJIb30BaTh MATEMATUUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCIIOBHUS NPUMEHHMOCTH YpaBHEHUs MeHzaeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBSICHATH AJEKTPUUECKUE SIBJICHUS, UCTIOIb3YsI OCHOBHBIE
MIOJIOKEHUS U 3aKOHBI AJIEKTPOIMHAMUKH (3aKOH COXPAHEHUS DJICKTPUUECKOTO
3apsaa, 3akoH KylloHa, NOTEHIMAIBbHOCTH 3JIEKTPOCTATUYECKOTO IIOJIS,
NPUHLHUI CYNEPIIO3ULINY STIEKTPUUECKUX MOJIEH, TIPU 3TOM YKa3bIBasi yCIOBHS
OPpUMEHUMOCTH 3akoHa KynoHa, a Takke TMpPaKTUYECKH BaXKHBIC
COOTHOLIECHMS: 3akoHbl Oma sl ydacTka Lenu W s 3aMKHYTOM
aNeKTpUUeckor nenu, 3akoH Jxoyns—Jlenna, npaBuna Kupxroda, 3axoHbi
®dapazes 111 DJIEKTPOJIN3a);

OMUCKHIBATh (PU3MUECKUE TPOIECChl U SBJICHUS, HCIOIb3YysSd BEJIMYMUHBI:
MEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJILC TEJIa U CUCTEMBbI TEJl, CUJIA,
MOMEHT CHJIbI, JJaBJICHHE, MOTECHI[MAIbHAS SHEPrUsl, KHHETUYECKas YHEPTHUs,
MEXaHU4ecKasi dHeprus, paboTa CHIIbI, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
CUJa TSKECTHU, CUJIa YOPYTrOCTH, CHUJAa TPEHUS, MOUIHOCTb, JHEPTHS
B3aMMOJICUCTBHS Tena ¢ 3eMiiél BOIM3U €€ MOBEPXHOCTH, SHEPTHS YIIPYron
nedopMali NpPYKUHBI, KOJUYECTBO TEIUIOTHI, aOCONIOTHAs TeMmIlepaTypa
Tena, paboTa B TEPMOJIMHAMHUKE, BHYTPEHHSSI DJHEPrUsi UIAEaIbHOIO
OJIHOATOMHOTO Ta3a, paboTa UAEaJbHOIO Ta3a, OTHOCUTENIbHAS BJIAXKHOCTH
Bo3ayxa, KIIJI waeasbHOro TEIUIOBOIO ABUTATENSA; JJIEKTPUUECKOE TOJIE,
HANPSKEHHOCTh JJIEKTPUYECKOTO TOJIS, HAINPSKEHHOCTH IOJII TOYEYHOIO
3apsiia WM 3apsSKEHHOrO IIapa B BaKyyMe€ M B JAMAJIEKTPUKE, MOTEHIHAI
3JIEKTPOCTATUYECKOI0 TIOJIs, PAa3HOCTh MNOTEHUHMAJIOB, AJICKTPOJABHKYIIAS
cujia, CWjia TOKa, HANpsSHKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAsT EMKOCTh
IIJIOCKOTO KOHJICHCATOpa, CONIPOTHUBIICHUE y4acTka LETH c

38



MOCJEAOBATEIbHBIM U TapalUIeNIbHbIM COEIUHEHUEM PE3UCTOPOB, SHEPIUS
3JIEKTPUYECKOTO IOJI1 KOHJECHCATOPa;

OOBSACHITH OCOOCHHOCTH MPOTEKaHUs (PU3MUYECKUX SIBICHUN: MEXaHUYECKOE
JNBW)KECHHUE, TEIJIOBOE JBM)KECHUE YACTHI] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpOyHOBCKOE JBUKEHUE, nu(dy3usi, UCHapeHne, KUIEHUEe U KOHJACHCAIIUS,
IUIaBJICHUE W KPUCTAUIM3ALMSA,  HANPABICHHOCTh  TEIUIONEpPEaayH,
ANEKTpU3alMs TeJ, SKBUINOTEHIUAIBHOCTh IMOBEPXHOCTU 3aPSHKEHHOTO
MIPOBOJAHUKA;

MPOBOANTH MCCIEAOBAHNE 3aBHUCHUMOCTH OJIHOM (PU3NYECKOM BEIUYUHBI OT
IPYro¥ C UCIOJIb30BAHUEM MPSMBIX U3MEPEHUM, TP 3TOM KOHCTPYHPOBAThH
YCTAaHOBKY,  (DUKCUPOBAaTh  PE3yJNbTAaThl  MOJYYEHHOHW  3aBUCHUMOCTHU
¢u3NuecKuX BEJIMYMH B BHUAE TpaduKoB € Y4ETOM aOCOJIIOTHBIX
MOTPEIIHOCTEW U3MEPEHUM, JIeNIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIEOBAHMUS;
MPOBOAUTL KOCBEHHbIE HW3MEpEHUs] (UBUYECKUX BEIUYUH, NPU HTOM
BBIOMpATh ONTUMAJbHBIA METOJ HW3MEpPEHHUs, OIICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJNTH OMBITHl IO MPOBEPKE MPEITOKEHHON THIOTE3bl: IJIAHUPOBATH
AKCIIEPUMEHT, COOMpPATh HKCIEPUMEHTAJIHHYI0 YCTAaHOBKY, aHaJU3UPOBATH
NOJIYYEHHbIE PE3yJNbTaThl M JI€JIaTh BBIBOJ O CTaTyce MPEeII0KEHHON
TUIIOTE3BL;

co0JiroAaTh MpaBwiia 0€30MaCHOr0 TpyJa MpU MPOBEACHUU HUCCIIECIOBAaHUN B
paMKax y4eOHOTO KCIIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIe10BaTEIhCKON
Y TIPOCKTHOM AEATEILHOCTU C UCTIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemiaTh pacyETHBIC 3a7a4M C SBHO 3aJJaHHON M HESIBHO 3aJaHHOMN (pH3UYECKOM
MOJIENIbIO: HAa OCHOBAaHWMM aHaldM3a YCIOBUA OOOCHOBBIBATH BHIOOP
du3nueckoil Mojenu, OTBEYArONIel TpeOOBaHUSM 3a/layd, TMPUMEHSThH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NUECKUX TEOPUN TIPU
HCIIOJB30BAaHUM MAaTEMAaTHUYECKUX METOJIOB PEIICHUsl 3a7ad, MPOBOJAUTH
pacu€Thl HA OCHOBAHUM MMEIOIUXCS JaHHBIX, aHAJTU3UPOBATh PE3yJbTaThl U
KOPPEKTUPOBATH METOJIbI PEHIEHUS C YUETOM MOJYUEHHBIX PE3YJIbTATOB;
peraTh KaueCTBEHHBIC 3a7]a4H, TPEOYIOIe MPUMEHECHUS 3HAHUI U3 Pa3HbIX
paszesoB Kypca (pU3UKH, a TAKKE WHTETPAIllU 3HAHUHN U3 IPYTUX MPEIMETOB
€CTECTBEHHO-HAYYHOT0  IMKJIA: BBICTPAaUBATh  JIOTMUECKYIO  IEMOYKY
pPACCYX IEHUM C ONOPOM Ha U3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH U
dbu3uYecKue BICHUS;
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HCIIOJIb30BaTh TEOPETHUECKHUE 3HAHMS 1)1 OOBSICHEHUSI OCHOBHBIX IPUHLIUIIOB
paboThl  M3MEPHUTENBHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

OPUBOJUTH PUMEPHI BKJIA1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHUE IPOLECCOB OKPYKAIOLIEr0 MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

aHAJIM3UPOBATh W OLIEHUBATH IOCJIEACTBUS OBITOBOM M NMPOM3BOJCTBEHHOMN
NEeATEIbHOCTH YEJIOBEKA, CBSI3aHHOM C (PU3NYECKUMH MPOLIECCAMU, C TO3ULIUI
JKOJOTMYECKOM  O€30MAaCHOCTH,  MPEACTAaBIECHUHM O  PalMOHAIBHOM
OPUPOJIONOIB30BAaHUM, a4 TAKXKE PasyMHOM HCIOJIb30BaHUU JOCTHKEHUM
HaYKH U TEXHOJIOTHH JUIsl TalbHEUILETr0 pa3BUTHS YEIOBEYECKOTO O0IIECTBA;
OPUMEHATh pPa3lIM4YHbIE CIOCOOBI PadOThHl ¢ HMH(OpMaIMel (pusnuecKoro
COllepKaHUsl C  HCIOJb30BAHMEM  COBPEMEHHBIX  HMH(OPMAIMOHHBIX
TEXHOJIOTHI, TPU 3TOM HCHOJIb30BATh COBPEMEHHbIE WH()OPMALIMOHHBIE
TEXHOJIOTHH JJIA TIOUCKA, epepabOTKU U MPEAbIBICHHS y4eOHON U HAYYHO-
MOMYJSIPHOM  MH(pOpMAalMH, CTPYKTYPUPOBAHHS M  HHTEpIpETalUuu
UHpOpMalM, IMOJYYEHHONM W3 pa3IMYHbIX MCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTy4aeMy0 MH(OPMALIMIO U OLIEHUBATH €€ JTOCTOBEPHOCTH
KaK Ha OCHOBE MMEKOIIMXCS 3HAHMI, TaK ¥ HA OCHOBE aHAIM3a MCTOYHHKA
uHbopMaIny;

MPOSIBJISITH OPTAHU3ALMOHHBIE U IO3HABATEIbHBIE YMEHUSI CAMOCTOATEIBHOTO
MpUOOPETEHUS HOBBIX 3HAHUI B TPOLIECCE BHIMOIHEHUS MPOEKTHBIX U y4EOHO-
MCCIIEI0BATENbCKUX PadoT;

paboTaTh B TIpyHIe€ C HCHOJHEHHUEM pa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBHO PACHPEENATh IEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYyallMsX, aJCKBATHO OLIEHWBAaTh BKJIAaJ KAXKIOTO H3
YYaCTHUKOB TPYIIIBI B pELICHUE pacCMaTPUBAEMON TPOOIIEMB;

MPOSIBJISITh MOTUBALIMIO K Oynymieil npodeccuoHanbHOW AESTENbHOCTU IO
CHEUUATBHOCTIM (PU3UKO-TEXHUUECKOTO TPOQHIISL.

K xoHiy o6yuenus B 11 knacce npenMeTHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE

JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

ITOHUMATh POJIb (GU3UKH B SKOHOMHUYCCKOM, TEXHOJIOTHICCKOM, COITMAIBHOU 1
ATUYECKOW cdepax AesATEILHOCTH YEJIOBEKa, POJib M MeCTO (U3UKH B
COBPEMEHHOW HAy4YHOU KapTUHE MUPA, POJb aCTPOHOMHUU B IPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKA M JAJIbHEHIIEM HAy4YHO-TEXHUYECKOM pa3BUTHH,
3HAUYCHHUE OIUCATEIHHON, CHUCTEMATU3UPYIOIIEH, OOBICHUTEILHON U
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MPOTHOCTUYECKOW (PYHKIMM (U3MUECKON TEOpUu — DSIEKTPOIUHAMUKH,
CHEIHATbHOM TEOPHUH OTHOCHTEIBHOCTH, KBAHTOBOM (DM3HMKH, PpOJIb
¢usnueckoir Teopun B (DOPMUPOBAHUM TMPEACTABICHUM O (HUIMUECKOM
KapTUHE MHUpPa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOUIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPO/IE;

pa3inyaTh YCIOBHS MPUMEHUMOCTH MoJelel (U3NYECKUX Teld U MPOIECCOB
(siBIE€HUI): OIHOPOJHOE 3JIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE MOJS,
rapMOHUYECKHE KOJIEOaHHsS, MaTeMaTUYECKUHd MAaATHHUK, UCAIbHBIN
MPYKWHHBIA MasgTHHUK, TAPMOHUYECKHE BOJIHBI, UACAIbHBIA KOJIEOATEIbHBIN
KOHTYD, TOHKas JIMH3a, MOJIEJIEd aTOMa, aTOMHOTO /Ipa U KBAaHTOBOM MOJEIHN
CBETAa;

paznuyaTh yCiOBHS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3NYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3AKOHOB;

AHAJIM3UPOBATh U OOBICHATH BJIEKTPOMArHUTHBIE MPOLIECCHl U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHUSI W 3aKOHBl D3JEKTPOJAMHAMHKUA U
CHELHAIbHOM TEOpUN OTHOCUTEIBHOCTH (3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsana, cuiia Amiepa, cuia JIopeHia, 3aK0H 3J1€KTPOMArHUTHON MHIYKLIUH,
npasuio JleHna, csa3b J/]C caMOMHAYKIMY B DJIIEMEHTE IEKTPUUECKON LIENHU
CO CKOPOCTBIO HM3MEHEHHUs CWIbl TOKA, MOCTYJ]AaThbl CHELUAJIBHOW TEOPUHU
OTHOCUTEIBLHOCTU DUHINITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOILIECCHl U SIBJIICHUS, UCIIONb3YS
MOJIOKEHUSI KBAaHTOBOM (M3HKHU (ypaBHEHUE DWHIITENHHA 1 GoTodPdekra,
IepBBIM W BTOPOM  moctynatel bopa, TMPHUHIUII  COOTHOLIECHUSA
HeonpenenéHHocTe [elizenOepra, 3aKOHBI COXpaHEHUsS 3apsjoBOrO0 U
MacCOBOTO YHUCEN U DHEPTUU B SJEPHBIX PEAKLHUSX, 3aKOH PaJMOAKTUBHOIO
pacrajua);

ONMKCHIBATh (PU3MYECKHME TPOLECCHl M SBJICHUS, HWCIOJb3Ysl BEJIUYUHBIL:
HaIpsOKEHHOCTh AJIEKTPUYECKOTO TOJIs, MOTEHLIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh MOTEHIMANOB, JJIEKTPOABWXKYIAs CUjla, WHIYKIUS
MarHUTHOTO TIOJII, MAarHUTHBIA IIOTOK, cuia AmIiepa, WHIYKTUBHOCTD,
ANEKTPOJABHKYIAST CHJIA CaMOMHIAYKLUWH, D3HEPrusi MAarHUTHOTO TOJIA
IIPOBOJIHHKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, ITOJHAS SHEPTUs, SJHEPTUs
MOKOsI CBOOOIHOM YacTHUIIbI, JHEPTHsI M UMIYJIbC (POTOHA, MAaCCOBOE YUCIO U
3apAnl apa, SHEPTUSI CBSI3U sIIpa;

OOBSACHATD 0COOEHHOCTH NPOTEKAHUS bu3nUecKux SBJICHUIA:
ANIEKTPOMATHUTHAS WHIYKIUS, CaMOMHAYKIIMS, PE30HAHC, MHTEpPPEpEeHIIUs
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BOJH, Jaudpakmusi, AUCHEPCHs, TOJHOE BHYTPEHHEE OTPAKCHHE,
doTosnextpuueckuit 3pdext (pororddexr), anpda- u 6era-pacnaasl saep,
ramMmma-usiaydeHue sjep, puznyeckue NpUHIMIBI CIIEKTPAIBHOIO aHalu3a U
paboTHI J1a3epa;

ONPENEIIATh HANPABICHUE UHAYKIIUA MarHUTHOTO OISl IPOBOJIHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH U300paKEHUE, CO3AaBAEMOE INIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U
PacCUUTHIBATH €70 XapaKTEPUCTUKU;

MPUMEHATh OCHOBOIOJIAralOIIUE ACTPOHOMUYECKUE TOHSTHUS, TEOPUH U
3aKOHBI JIJISl aHAJIN3a U O0BSICHEHUSI (PU3NYECKUX MPOLIECCOB, MPOUCXOASMIINX
B 3BE37aX, B 3BE3MIHBIX CHUCTEMAaX, B MEKTAIAKTUYECKOW Cpele; NBUKEHUS
HEOECHBIX TEJI, PBOIIOIMH 3BE3] U BeeleHHoi;

MPOBOAUTh  UCCIEAOBAHUE 3aBUCUMOCTEM  (U3WUYECKUX BEIUYUH C
HCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUM, PU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCHUpOBaTh PE3YIbTATHI MOJYYEHHON 3aBUCUMOCTHU (PU3UYECKUX BEJIIUUMH B
BUjI€ IpadUKOB C Y4ETOM aOCOIIOTHBIX MOTPEITHOCTEN MU3MEpPEHUM, JenaTh
BBIBO/IbI 10 PE3YyJIbTaTaM UCCIEAOBAHNUS;

POBOJUTh KOCBEHHbIE HW3MEPEHUS] (PU3NYECKUX BEIWYUH, MPU ITOM
BBIOMpATh ONTUMAJIBHBIA METOJ] WM3MEpPEHHMsI, OIICHUBATh aOCOJNIOTHBIE U
OTHOCHUTENbHBIE OTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOAUTH OMNBITHL MO MPOBEPKE MPEAJIOKEHHON THUIMOTE3bl: IUJIAHUPOBATH
AKCIEPUMEHT, COOUpaTh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIC PE3YyJbTaThl M JI€JIaTh BBIBOJ O CTaTyce MNPeIsIOKEHHON
TUIIOTE3bL;

ONMUCHIBATh METO/IbI NTOJIYYEHHUS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOmro/1aTh MpaBuiia 0€30MacHOTO TpyJa MPHU MPOBEACHUN UCCICIOBAHUNA B
paMKax y4eOHOTro SKCIIEPUMEHTA, TPAKTUKYMa U Y4eOHO-UCCIIEI0BATENbCKOM
Y IPOCKTHOM AEATEILHOCTU C UCMIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
1ab0paTOpHOTO 000PYIOBAHUS;

peuiaTh pacyETHBIC 3a7a4M C SIBHO 33JJaHHON U HESIBHO 3aJaHHOM (hU3UYEeCKOH
MOJIENIbI0: HA OCHOBAHHMH aHAJIM3a YCJIOBUS BHIOMpaATh (HU3MUYECKUE MOJCIIH,
OTBEHAIONIME TpeOOBaHUSAM 3a/ayd, TMPUMEHITH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJaThl (DU3UUYECKUX TEOPUH TPHU HUCIOJIb30BAHUU
MaTeMaTUYECKUX METOJIOB PEIIEHUsl 3aJad, MNPOBOAUTH pacu€Tbl Ha
OCHOBAaHUM HMEIOIIMXCS  JaHHBIX, aHAIM3UPOBATh  PE3yJbTaThl U
KOPPEKTUPOBATH METOJIbI PEIICHUS ¢ YYETOM MOJYUCHHBIX PE3YyJIbTaTOB;
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e pemaTh Ka4eCTBEHHBIC 3a]1a4M, TPEOYIONMEe MPUMEHECHHS 3HAHUN 13 Pa3HbIX
pasnesnoB Kypca (GU3UKH, a TAKKE UHTETPAIlUU 3HAHUHN U3 IPYTUX MPEIMETOB
€CTECTBCHHO-HAYYHOTO  IIMKJIA:  BBICTPAWBATh  JIOTHYECKYIO  IICTIOUKY
pacCyXJICHUH C OMOpOM Ha W3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
duznyecKue SIBICHUS;

e HCIOJH30BATh TCOPETUUCCKUE 3HAHUS TSI OOBSICHEHUS OCHOBHBIX MIPUHITAIIOB
paboThl  W3MEPUTENIBHBIX  MPUOOPOB, TEXHHUYECKHUX  YCTPOHUCTB U
TEXHOJIOTHYECKHUX MPOIIECCOB;

e TPUBOIUTH IPHUMEPHI BKJIaJIa POCCUMCKUX U 3apYyOCIKHBIX YIEHBIX-(DH3UKOB B
pa3BHUTHE HAYKH, B 00BICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHHUKH W TEXHOJIOTHIA;,

e AHAJIM3UPOBATh W OIICHUBATH IOCJICICTBUS OBITOBOW M MPOU3BOJICTBEHHOM
JeATETPHOCTH YEIIOBEKA, CBSI3aHHOM C (PH3NIECKUMHU TTPOIIECCaMHU, ¢ TTO3UITAN
DKOJOTHYECKON  OE30MMacHOCTH, TMPEACTAaBICHUH O  PaIMOHATEHOM
MIPUPOJIONIONIL30BAHAH, a TaK)KE Pa3yMHOM HWCIOJIb30BAHUM JIOCTIKECHUN
HayKH{ ¥ TEXHOJOTHH JI TaIbHEUIIIETO pa3BUTHS YEJIOBEYECKOTO OOIIECTRA;

e TMPUMEHATH pa3JIMYHBIE CIOCOOBI PabOThl ¢ HMHPpOpManuen (GU3NIECKOro
CollepKaHUsI C  HCIOJb30BAHUEM  COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTUM, TPHU ITOM HCIOJIb30BATh COBPEMEHHbIE WH(MOPMAIMOHHbBIC
TEXHOJIOTUHU JIJIsl TIOUCKA, IEPEPabOTKU U MPEIbBICHUS Y4eOHOM U Hay4YHO-
MOMYJISIpHOW ~ WH(POpPMANUH, CTPYKTYPUPOBAHHWS W  HHTEPIPETAIIUU
uHOpMaIMK, TIOJYYCHHOW U3 Pa3IUYHBIX HMCTOYHUKOB, KPUTHUYCCKU
aHAJIM3UPOBATh TOJyYaeMyr0 WH(POPMAIIUIO B OIEHWBATh €€ JTOCTOBEPHOCTH
KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE aHalM3a MCTOYHHUKA
uH(bopMaIny;

e TMPOSIBISATH OPraHU3AIMOHHBIC U TTO3HABATEILHBIE YMEHHUS CAMOCTOSITEIIBHOTO
PUOOPETEHHS HOBBIX 3HAHUH B MPOIECCE BBHITTOJTHEHHS TPOCKTHBIX U Y4€OHO-
MCCIIEI0BATENbCKUX PadoT;

e paboTaTh B TPYIIE C WCIOJTHCHUEM pa3IMYHBIX COIMANBHBIX POJICH,
IJIAHUPOBATHh Pa0OTy TPYIIIHI, PAIMOHAIEHO PACTIPEICIATh ASATEIHPHOCTh B
HECTAaHJAPTHBIX CHUTYallMsIX, aJCKBATHO OIICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

e TMPOSBIATH MOTHUBAIMIO K Oyaymied mpodecCHuOHATBHOU ACSITEIBHOCTH TIO
CHEIUATBLHOCTIM (UBUKO-TEXHUYECKOTO PO,

TEMATHYECKOE IINTAHUPOBAHUE
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ConepxaHue TEMaTUYECKOrO IUIAHMPOBAHUS HAINPABIEHO HA JOCTHYKEHUE
CIEAYIOIIUX LIENEBbIX OPUEHTUPOB BOCIIUTAHUSA:

I'paxxnaHCKOE BOCIIMTaHUE:

OCO3HaHHO BBIPAKAIOIIMKM CBOIO POCCHMCKYIO IPakKIaHCKYIO IPHUHAJJIEKHOCTD
(MIEHTUYHOCTB) B IIOJIUKYJIETYPHOM, MHOTOHAIlMOHAJIBHOM U
MHOTOKOH(ECCHOHATBHOM POCCUIICKOM 00111eCTBE, B MUPOBOM COOOIIECTBE;

MPOSIBJISIFOIIMI TOTOBHOCTD K 3aliuTe POIMHBI, CIOCOOHBINA apryMEHTUPOBAHHO
OTCTaWBaTh CYBEPEHUTET U IOCTOMHCTBO Hapoaa Poccun u Pocculickoro rocynapcrsa,
COXPAHATH U 3aIIUIIATh HCTOPUYECKYIO IIPABY;

o0Jjafaomuil ONbITOM IPAXKAAHCKOW COLMAIbHO 3HAYMMOM JEATEIBbHOCTH (B
YYEHHUYECKOM CAMOYIIPABJICHUH, BOJIOHTEPCKOM JIBHYKEHHMH, SKOJIOTHYECKHUX, BOCHHO-
NaTPUOTHUYECKUX U IPYrHe 0ObEIUHEHUSIX, aKIUAX, IPOrPAMMAX ).

[TatproTryeckoe BOCIIMTAHHUE:

BBIPQXKAIOIMM  CBOK0  HAUMOHAJIBHYIO, OJTHUYECKYIO  IPHUHAIEKHOCTD,
MIPUBEP>KEHHOCTh K POJAHON KYJIbTYpE, JTI00OOBb K CBOEMY HapoOy;

CO3HAIOIIMM MPUYACTHOCTh K MHOTIOHAIIMOHAIBHOMY Haponay Poccuiickon
®enepannn, PoccuiickoMy OTedecTBy, pOCCHUCKYIO KYJIBTYPHYIO HACHTUYHOCTB;

IPOSBIAIONIMN JEATEIbBHOE LEHHOCTHOE OTHOLIEHHE K HCTOPUYECKOMY U
KYJIbTYPHOMY HaCJIEIUIO CBOEIO U IPyTUX Hapo1oB Poccuu, Tpaguuysm, pa3aHuKam,
[IaMATHUKAM HapoJ0B, IPOKUBAIOIIUX B POJHOMU cTpaHe — Poceny;

MPOSIBJISIIOIIUIN YBaXKEHHE K COOTEUECTBEHHUKAM, MPOKUBAIOLINM 32 PyOekKOM,
MOAACP/KUBAIOIINM MX NpPaBa, 3AIIUTY UX HHTEPECOB B COXPAHEHUU POCCUUCKOU
KYJbTYPHON UAECHTUYHOCTH.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

IPOSIBISAIOIIMN  IIPUBEPKEHHOCTh TPAJULMOHHBIM JYXOBHO-HPAaBCTBEHHBIM
LEHHOCTAM, KylapType HaponoB Poccunm ¢ y4€éToM  MHPOBO33PEHYECKOIO,
HaI[MOHAJIBHOI0, KOH(PECCHOHAIBLHOIO CaMOOIIPEIEICHHUS;

obOnagarouii cOpMUPOBAHHBIMU MPEACTABICHUSAMHU O EHHOCTH M 3HAYEHUU B
OTEYECTBEHHOW M MHUPOBOM KYyJIbTYypE S3BIKOB W JUTEpaTypbl HaponoB Poccuw,
JEMOHCTPUPYIOIINM YCTOWYMUBBIA HMHTEPEC K UTEHUIO KaK CpPEICTBY IO3HAHUS
OTEYECTBEHHOW U MUPOBOU IyXOBHOU KYJIBTYPHI.

DcTeTHYeCKOe BOCIIUTAHUE:

BBIPAXKAIOIINY [TOHUMAHHUE [IEHHOCTU OTE€YECTBEHHOTO U MUPOBOI'O HCKYCCTBA,
POCCUICKOTO ¥ MUPOBOI'O XyJ0KECTBEHHOI'O HACIIEINS;

NPOSIBISIONINI BOCHPUMMYMBOCTD K PAa3HbIM BUJAM HMCKYCCTBa, NMOHHMaHHUE
AMOLMOHAJIBHOTO BO3JEUCTBUS MCKYCCTBA, €r0 BIMSHUS Ha TMOBEIACHUE JIIOAEH,
YMEIOIINI KPUTHYECKHU OLIEHUBATH 3TO BIIMSHUE;
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MPOSIBIIAIONIMN MOHUMAaHUE XYAOKECTBEHHOW KyJbTYpbl Kak CpeACTBa
KOMMYHUKAIITMM W CaMOBBIPDQXCHHS B COBPEMEHHOM OOIIECTBE, 3HAYCHUS
HPABCTBEHHBIX HOPM, LIECHHOCTEM, TPAJIULINII B UCKYCCTBE.

®duznueckoe  BocmuTaHue, GOPMHUPOBAHUE  KYJIBTYphl  3J0pOBbI U
AMOIIMOHAJILHOTO OJIArOTIONyYHS:

MMOHUMAKOIIMK U BBIPAYKAOIINKN B TPAKTUYECKOUN AEATEIbHOCTA HIEHHOCTD )KU3HH,
310POBbs U 0€30MaCHOCTH, 3HAUYCHHUE JIMYHBIX YCUIIUA B COXPAHEHUU U YKPEIUICHUU
CBOETO 37I0POBbS U 3JI0POBBS JPYTUX JIOJCH;

COOJTIOTAIOIINI TIPAaBIIA JIMYHON U OOIIECTBEHHON O€30MaCHOCTH, B TOM YHCIIC
0e30macHOro MoBeIeHUsI B MHPOPMALIMOHHOM cpe/ie;

BBIPKAIONIMKA Ha MPaKTUKE YCTAHOBKY Ha 370POBBIM 00pa3 >kKU3HU (310pOBOE
NUTaHUE, COONIOJCHUE TUTHUEHBI, PEKUM 3aHATUH U OTIbIXA, PETYISIPHYIO
(GU3UYECKYI0 aKTHUBHOCTB), CTpPEMJICHHE K (PU3MUYECKOMY COBEPIICHCTBOBAHUIO,
COOJIIOAAIOIIMNA U MpONIaraHuPYIONIUi Oe30TacHbBIN U 3J0POBbIN 00pa3 )KU3HH;

pa3BUBAIOIIMNA CIIOCOOHOCTH aJlallTUPOBATHCS K CTPECCOBBIM CHUTYaIUsIM B
OOIlIEHNH, B Pa3HBIX KOJUICKTUBAX, K MEHSIOMMUMCS YCIOBHUSIM (COLIMAIBHBIM,
UHGOPMAITMOHHBIM, TPUPOIHBIM).

TpynoBoe BociMTaHUE:

yBaXKalOUUH TPYJ, pPE3yJbTaThl TPyJa, TPYIAOBble U NpodhecCHOHATbHBIC
JOCTUKEHUS CBOUX 3€MIISIKOB, X BKJIaJ B Pa3BUTHUE CBOETO MOCENIEHHUS, Kpasi, CTPAHBI,
TPY/I0BbIE€ TOCTUKEHHUS POCCUMCKOTO HAPOJa;

MPOSIBJIAIONIUNA CIIOCOOHOCTh K TBOPUYECKOMY CO3UAATEIIBHOMY COIUAIBHO
3HAYUMOMY TPYAYy B JOCTYIHBIX MO BO3PACTY COLMAIBHO-TPYJIOBBIX POJISX, B TOM
yucjae NPEeANPUHUMATEIBCKON MESITEIbHOCTH B YCIOBHUSIX CaMO3AaHSITOCTH WIH
Ha€MHOTO Tpy/a;

BBIPKAIONIMA OCO3HAHHYI0 TOTOBHOCTh K TMOJYYEHHUIO MPO(ECCHOHATHEHOTO
o0pa3oBaHMs, K HEMPEPHIBHOMY OOpa30BaHUIO B TEUCHUE XU3HH KaK YCJIOBHIO
ycremHon npohecCUOHAIBHOU U OOIIIECTBEHHOM JIESITEIHLHOCTH;

OPUEHTUPOBAHHBIN Ha OCO3HAHHBIN BBIOOD cepsl TPYIOBOU,
podheCCUOHAIBHOM JIESITEILHOCTH B POCCUUCKOM OOIIECTBE € YUYETOM JIMUHBIX
KU3HEHHBIX TUIAHOB, TOTPEOHOCTEN CBOEH CeMbH, 00IIIEeCTBA.

DKOJIOTUYECKOE BOCITUTAHUE:

JEMOHCTPUPYIOIIMK B  TOBEAEHUU CHOPMHUPOBAHHOCTh  DKOJOTHUECKOU
KYJbTYPbl HA OCHOBE TIOHUMAHMUS BIUSHUS COLIMAIBHO-3KOHOMUYECKHUX MTPOIIECCOB Ha
IpUPOly, B TOM YKCJIE Ha TJIOOAJTHLHOM YPOBHE, OTBETCTBEHHOCThH 3a JICHCTBUS B
IIPUPOJTHOM CPEJIE;

BBIPAXKAKOIIUAN AEATEIBHOE HENPUATHE IEMCTBUM, TPUHOCAILUX BPEI IPUPOJIE;

45



MPUMEHSIOIINNA 3HAHUS €CTECTBEHHBIX M COLMAJIBHBIX HAayK JUIsl pasyMHOIO,
OepexKIIMBOTO MPUPOIOTIONH30BAHUS B OBITY, O0IIECTBEHHOM NMPOCTPAHCTBE;

UMEIOIIMM M Pa3BUBAIOLIMN  ONBIT  SKOJOTMYECKH  HAIPABJIEHHOM,
IPUPOJIOOXPAHHOM, pecypcocOeperameil AesTeNbHOCTH, YYacTBYIOIIUMH B €ro
IpUOOPETEHUH IPYTUMHU JIFObMHU.

[leHHOCTH HAyYHOTO O3HAHUS:

NEeATENbHO BBIPAXKAIOUIMN MO3HABATEIbHBIE UHTEPECHI B Pa3HbIX MPEAMETHBIX
00J1acTAX ¢ Y4ETOM CBOUX MHTEPECOB, CIIOCOOHOCTEH, TOCTHKCHUIA;

00JIalafoINil TPEICTABICHUEM O COBPEMEHHOM HAy4YyHOW KapTUHE MHpa,
JOCTUKEHUSIX HAYKHM WM TEXHHUKH, apryMEHTHPOBAHHO BbIpaXaloIIUi MOHUMAaHHE
3HAYEHUs] HayKU B JKU3HHM POCCUHCKOTO 00IIECTBa, 00ECIIEUEHUN €ro Oe30MacCHOCTH,
rYMaHUTapHOM, COLIUAJIbHO-?KOHOMUYECKOM pa3BuTuu Poccuu;

JEMOHCTPUPYIOIIMI  HABBIKM  KPUTHUYECKOTO  MBIIUICHHS,  ONpPEACICHUS
JIOCTOBEPHOI HAYYHOU MH(POpPMALMU U KPUTUKHU AaHTHHAYYHBIX IIPE/ICTABIICHUN;

pPa3BUBAIOIIMKA M MNPUMEHSIONIMA HABBIKM HAOJIONCHMS, HAKOIUIEHUS H
cucTeMaTu3aluu  (AKTOB, OCMBICIEHUS OIbITA B €CTECTBEHHO-HAYYHOW H
ryMaHUTApHOHN 00JIacTsAX MO3HAHUS, UCCIIEI0BATEIbCKOMN AEATEIbHOCTH.

10 KITACC

KosnnuectrBo
Ne HanmeHoBaHMe pa3jejioB U TeM 4ACOB DJIeKTpOHHbIe  (HH(pOBHIE)
n/n NporpamMmsl B o0pa3oBaTesbHbIE Pecypchl
cero

Paszpen 1. HAYUHBIA METOJ TIO3HAHUA

MMPUPO/IbI
H .
1.1 GBI METOL TOSHAMEL 5 https://m.eds00.ru/PC1GBZIVT
TIPUPOIBI
Uroro no pazaeny 2
Paznean 2. MEXAHUKA
2.1 Kunematuka 4 https://m.edsoo.ru/BKXFFBIA7
2.2 Junamuka 4 https://m.edsoo.ru/EMEIYTESH
2.3 Crartuka TBEpOTO TENA 5 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 5 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 18

Pazpen 3. MOJIEKYJISAPHAA ©®U3UKA H
TEPMOJANHAMMUKA
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https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ

OcHOBBI
3.1 MOJIEKYJISIPHOKUHETHYECKON 2 https://m.edso0.ru/GFRCERILS
TEOpUH
T T
3.2 CPMOIUTHAMIKS, T CILIOBRIe 2 https://m.edsoo.ru/HD3D80Q61
MaIlHHBI
33 | /\PCTATHLIC COCTOAMMS BewecTsa. https://m.edso0.ru/IWB97NGVP
da3oBbIe IEPEX OBl
Uroro mo pazneny 6
Paznen 4. JJIEKTPOAUHAMUKA
4.1 DNeKTpUYEeCcKoe moJie 2 https://m.edsoo.ru/LFUQRIRSA
4.2 ITocTOSTHHBIN JIEKTPUUYECKHIA TOK 4 https://m.edsoo.ru/WKWL98VW2
Wroro mo pazneny 6
PesepBHoe Bpems 2 https://m.edsoo.ru/STRFLE9A2
OBILIEE KOJIMYECTBO YACOB IIO 34
I[MTPOIT'PAMME
11 KJIACC
KouunuyecTBo
Ne HaumeHoBanue pasgejioB u 4ACOB JJIeKTPOHHbIE (un¢posbie)
n/n TeM NPOrpaMMsbl o0pa3oBaTe/ibHbIE PeCypChl
Bcero
Paznea 1. JIEKTPOJAUHAMUKA
11 MarnutHoe nosne https://m.edsoo.ru/8PRHOWUII
1.2 DNIEKTpOMarHuTHask UHIYKIUS https://m.edso0.ru/VQQ38UZXC
Wroro mo pazneny 10
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue Kojie0aHus https://m.edsoo.ru/YOUAG9FNZ
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAMITICCIIE T https://m.edsoo.ru/RYENOYIC5
3JEKTPOMArHUTHBIE BOJTHBI
24 OnTuka 6 https://m.edso0.ru/0BLJ6NGIR
Hroro no paszneny 12
Pa3nen 3. KBAHTOBAS ®U3UKA
K i .
4.1 OPIYCRYIPHOBOIHOBOR 2 https://m.eds00.ru/S400GCWUJ
JyaJi3M
4.2 ®duszrka aroma 3 https://m.edso00.ru/ZLJ435GQC
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https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/STRFLE9A2
https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC

®dusuka aTOMHOrO sapa H

4.3 3 https://m.edso00.ru/Q4WLMHS9T
AJIEMEHTApHBIX YaCTHUII
Hroro no pazaeny 8
Pe3epBHOE Bpems 4 https://m.edsoo.ru/E65RYI9XLB
OBLIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME
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https://m.edsoo.ru/Q4WLMHS9T
https://m.edsoo.ru/E65RY9XLB

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
KosmnuectBo
Ne uudposbie
Tema ypoka 4acoB
n/n oOpa3oBaTe/ibHbIE
Bcero
pecypcesbl
DKCHepUMEHT U TeopHus B Ipolecce
1| TOSHaHMA MPHPOZEL. HaGmonenune wu 1 bubnmnoreka I[HOK
" okcnepuMenT B pusuke. CBA3b QU3MKK U https://m.edsoo.ru/34c49931
MaTEMaTHKH.
5 CrocoObl  u3MepeHHs  (DU3UYECKHX 1 bubnmnoreka I[HOK
" BenuuM https://m.edsoo.ru/ca2def03
AGcomoTHas u OTHOCHUTEIIbHAS
3. TOorpemHocTH u3MepeHuil ¢usmueckux 1 bubamorexa HOK
' P P https://m.edsoo.ru/7f18fda3
BEJTMYUH
I'paduueckoe OIHCaHue
4. TpSIMOJIMHEMHOTO BH)KCHUS c 1 bubmmorexa LIOK
| TP A https://m.eds00.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHUEM
CBobomHoe — majeHwe.  YCKOpEHHE
5 CBOOOJHOTO MaJcHUs. 3aBUCUMOCTD 1 Bubianoreka LHOK
' KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109c
BPEMEHH H UX TpapuKu
5 JIBrxkeHue Tena, OpOIIEHHOTO IO 1 bubnnorexa LHOK
" YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
ITepBbrir 3aKOH Herorona.
7 WNuepumansHble  cUCTeMBI  OTCYETA. 1 bubmnoreka [HOK
" IlpuHIUI OTHOCHMTEILHOCTH L auies. https://m.edsoo.ru/5a9e4a64
HewunepuuanbHbie CUCTEMBI OTCUETA
3 Cua. PaBHopeiicTByrOmas  cuia. 1 bubnmoreka [HOK
" Bropoii 3akon Herotona. Macca https://m.eds00.ru/141d3837
9 B3aumopeiictBue Ten. Tperuil 3akoH 1 bubnmnoreka I[HOK
" HeroToHa https://m.edso0.ru/57dba505
[Tpuniun cynepno3unmu cui. Pemenue
1( 3apaq Hayn Ii’l VMEHEHHE  3aKOHOB 1 brbsmorexa LHOK
g p https://m.edsoo.ru/bdf997fb
Hprorona
11 JlaBnenue. IMuapocratuaeckoe 1 bubnmnoreka LHOK
napienune. Cuita Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEpI0E TEJO. bubnmnoreka LHOK
12 TlocrymarenpHOe ®  BpamartenpbHoe 1 bubnmnoreka [MOK

JIBH>KEHUE TBEPJIOTO TeJla

https://m.edsoo.ru/2b95d57¢
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https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e

MOMEHT CHJIBI OTHOCHTEIBHO OCH

13
Bpaiuenus. [lneyvo cumbl
14 CnoxxeHue  CcuJl, TMPUIOKEHHBIX K bubnuoreka [HOK
TBEpAOMY Teiy. LIeHTp TskecTu Tena. https://m.edso0.ru/653d3459
1E VYcinoBusi paBHOBECHS TBEPJOro Teda. bubnmnoreka I[HOK
7 Bumst paBHOBECHUS https://m.edsoo.ru/9aa79a7d
Pemenne 3amad. Mmmynsc cunel U
W3MEHEHHE UMITyJbca Tella. 3aKoH
16 COXpaHEHHUs UMIyJlbca. PeakTuBHOE bubnmnoreka I[HOK
JIBH)KEHUE. [IpencraBnenue 0 https://m.edsoo.ru/13f0a221
COXpPaHEHHH MOMEHTa UMIyjJbca B
LEHTPATBHBIX MOJISIX
Kunernueckass sueprusi. Teopema 00
17 wu3MeHeHWHM KUHETHYECKON SHepruu bubmmorexa LOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHnManbHBIE W HEMOTCHIUATHHBIC
18 cusl [Torenuumansaas sHEprus. Bropas buGnuorexa HOK
' pris. P https://m.eds00.ru/554bafcc
KOCMHUYecKasi CKOPOCTb
1c 3aKOH  COXpaHEHUsI  MEXaHUYECKOM bubnuoreka HOK
" oHeprum https://m.edsoo.ru/f57b4e01
20 VYupyrue u He W€ CTOJIKHOBCHUS bubmmorexa LIOK
24 yrpyT ' https://m.edso00.ru/f30f43b6
bubnuoreka [HOK
21 MKT
OcrosHoe ypasHerye https://m.edso0.ru/c8094721
92 VYpaBuenue MenneneeBa-Knamnelipona. bubnmoreka [HOK
“ Pemenmue 3a1a4 https://m.edsoo.ru/8d12c328
92 Bnaxnocts BO3myxa. AOCONIOTHasS U bubnuorexa I[IOK
7 oTHOCHTENbHAs BIAKHOCT https://m.edsoo.ru/30ebbb79
DOnemeHTapHas pabora B
24 TtepMommHaMuKe. Brruncienne padOTHI bubmmorexa HOK
P ) P https://m.edso0.ru/741d5738
o rpaduKy mpoiiecca Ha pV-auarpamMMe
bubmnoreka [HOK
25 VYpaBHeHHE TEIJIOBOTO OanaHca
PABHEHHE TeHI0BOr " https://m.edsoo.ru/ab1521fb
o€ Pacuér xommuecTBa TEIIOTHI  TIPH bubmmoreka HOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
o7 B3aumopeiictBue 3apsanoB. ToueuHsbie bubnmnoreka LHOK
3apsabl. 3akoH Kynona https://m.eds00.ru/445b7746
o¢ [TpunIMn CyNEepPHO3UIUU bubnuoteka [HOK
JIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
o 3akon Oma 11 MOJHOM (3aMKHYTOM) bubnmnoreka I[MIOK

AJIEKTPUYECKON e

https://m.edso0.ru/221f40fb
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https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/221f40fb

3C Konaencatop B 11eMy MOCTOSHHOTO TOKA 1 buGnuorexa HOK
https://m.edso0.ru/35368f3e
31 Jluox B uenH MOCTOSHHOTO TOKA
A bubnuoreka [HOK
33 Pemenie saza 1 https://m.eds00.ru/4410cef0
PesepBHbIl  ypok. O0oOmeHue u
cUCTeMaTH3alldsg 3HAaHWW TI0 TeMam
3¢ "Kunemartuka", "/lunammka", "CraTHuka 1 bubmnorexa HOK
https://m.edsoo.ru/ed017d93
TBepAoro tena", "3aKoHbl COXpaHEHUs B
MeXaHHuKe"
PesepBHbIl  ypok. O0oOmeHue u
cUCTeMaTH3allisg 3HAaHUW TI0 TeMam
"OCHOBBI  MOJIEKYJIPHOKUHETHUECKON
3 teopun","Tepmoaunamuka. TemioBbie 1 bubnmoreka [HOK
MamuHbl", "ArperaTHble  COCTOSHMS https://m.edsoo.ru/de148976
BEIIECTBA. dazoBrie nepexosl",
"Onexrpuueckoe mnoje", "IlocTosHHBII
AIEKTPUUYECKUN TOK"
OBUIEE KOJIMYECTBO YACOB IIO 34
ITPOI'PAMME
11 KJIACC
KoanuecTBoO
Ne Tema ypoka 4ACOB DJIEKTPOHHBIE nu(ppoBbIe
n/n o0pa3oBaTe/bHbIE PeCypPChl
Bcero
Pemenne 3agau 1mo Teme
1. «Cuna Awmriepa, e 1 https://m.edsoo.ru/R80PKEZP4
HaIpaBJIEHUE U MOJYJIb)
[Ipumenenue 3akoHa Amnepa.
2. DJIeKTpOu3MEepHUTENbHbIE 1 https://m.eds00.ru/5SA2ACKSRB
prOOpbI
Pemenue 3amay mo Teme
«Cuna Jlopenua, eé
3, Hanpapienie H - MOAYIR- https://m.eds00.ru/FWURORSOE
JBr>xenue 3apsHKEHHOU
YacTUIBI B  OJHOPOJTHOM
MarHAUTHOM TIOJIE)
g, Pemerme saxat mo Teme https://m.edso0.ru/GHBIAPHBO
«Pabota cumsl Jlopenia»
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https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/de148976
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/GH8JAPHBQ

Pemenue 3amay 1o TeEMe
"MargutHoe noie"

https://m.eds00.ru/Q8JGTYNHT

Pemenne 3amad 1o Teme
«OC uHayKIUN»

Pemrenne 3amau 1mo TeMe
«J1C WHIYKIUU B
JBIDKYIIUXCS MPOBOTHUKAX )

[IpaBuio Jlenna,
rpadguyeckoe pemeHue 3aaad

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

https://m.edsoo.ru/X0013RAAL

https://m.edsoo.ru/GIRNARYL9

10.

11.

SBnenne CaMOUHIYKIIVH.
O/1C camouHyKIMu

DOHeprusi MarHUTHOTO TIOJIS
KaTyIIKA c TOKOM.
DNEeKTPOMArHuTHOE T0JIe

I'padmyeckue 3a/1a4H.

AMIuTyaa u haza
KoJe0aHuii

https://m.edsoo.ru/99CECGMBH

https://m.edsoo.ru/PS4XRHOGS

https://m.edsoo.ru/IRUHIPMT1

12.

13.

14.

15.

16.

I'paduueckue 3aJ1a4H.
IIepuon u 4acTora
konebanuid. Ilepuon ManbIx
CBOOOIHBIX KoJiIeOaHuil
MaTeMaTHYeCKOro MasiTHUKA.
Ilepuon CBOOOTHBIX
Kose0aHui MPYXKUHHOTO
MasiTHHKA

®opmyna Tomcona. Css3b
aAMIUTUTY /b 3apsna
KOHJIEHCAaTOpa C aMILTUTY10M
CWJIBI TOKa B KOJ€OATEIbHOM
KOHTYDE.

3aKOH COXpaHEHHUs SHEPTUU B
UJeabHOM  KOJIe0aTeIbHOM
KOHTYpE

MomHocTb MIEPEMEHHOT0
TOKA. AMIUIUTYAHOE |
JIEHCTBYIOLIEE 3HA4YEHUE
CUJIBI TOKA U HAIPSIKEHUS

PesoHanc B MeXaHUKE U B
AIEKTPUUECKOM 1enHn

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/RHGLVVKQ5

https://m.edsoo.ru/RHGLVVKQ5

https://m.edso0.ru/6P4CXH152

https://m.edsoo.ru/AYQWXESRA

17.

Otpaxenune cera. [lmockoe
3epKaio. Cdepuueckoe
3epKajio

https://m.eds00.ru/TIX9ZBOSG

52



https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/RHGLVVKQ5
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https://m.edsoo.ru/6P4CXH152
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https://m.edsoo.ru/TIX9ZBOSG

18.

19.

20.

[Ipenomienue CBeTa.
AOGCOTIOTHBIH u
OTHOCHUTEJIBHBIM  ITOKAa3aTelb
IIPEJIOMIICHUS. ITonnoe
BHYTpEHHEE OTpa)KCHHUE.
IIpenenbHblii yroy IOJHOIO
BHYTPEHHETO OTPAKEHUS

[TocTpoenne n3o0pakeHU B
JUH3aX U WX CHCTeMax.
VYBenu4yeHue JUH3bI

Pemenue 3a7a4 Ha
MMOCTPOCHUE  U300PAKCHUH,
MOJIy4a€MbIX C IOMOUIbIO
JINH3

https://m.edsoo.ru/LNCHJ3MOR

https://m.edsoo.ru/6SRTDG4V7

https://m.edsoo.ru/YAGCQPWZX

21.

Judpakimmonnas  pemérka.
Ycnosue HaOIIOAeHUS
TJIaBHBIX MaKCUMYMOB

https://m.edso0o0.ru/V7S3Y95TQ

22.

23.

24.

25.

26.

Pemenne 3agmad mo Ttemam
«MuTepdepenmms u
TQpaKIus CBETa

KBaHTOBO-BOJIHOBOM
nyanusm cBeta. DoTorddexr.
Omeiter A. I'. Cronerona.
3akoHbl poTodpdeKTa.

VYpaBHeHue DUWHIITENHA NS
dotorddekra. "KpacHas
rpanuna” poroapdexra
OneITel 1O  HMCCIIEIOBAHUIO
CTPOEHUS aTroma.
[InanerapHas mMoaenb aroma
Pesepdopna

ITocrynater  bopa. Bunbl
cnekTpoB. CHekTp ypoBHeH
SHEPTUH aToMa BOAOpOAa

https://m.edsoo.ru/ZQB6756KE

https://m.edsoo.ru/NM4VEIDIM

https://m.edsoo.ru/NM4VEIDIM

https://m.edsoo.ru/SMMRTGFK1

https://m.eds00.ru/T6T3FTQ6Y

27.

Hyknonnas Mopmens  snpa
I'eiizen6epra-lBaneHko.
3aps W MaccoBO€ YHCIO
saapa. H3otomsl.
PaanoakTHBHOCTB

https://m.edsoo.ru/JGIMALCVV

28.

DHeprusi CBSI3M HYKJIOHOB B
sape. Snepubie cuibl. [ledext
MacChbI sapa. Snepueie

https://m.edsoo.ru/YOQ4MRH2H
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peakuuu. S nepHbie
PEaKTOPBHI. [Tpo6aembr
YIPaBIIIEMOTO

TEPMOAACPHOTI'O CUHTE3A.

3akoH pPaauoaKTUBHOTO
pacnaja. CaoiicTBa
WOHU3HUPYIOUIETO H3ITy4SHHSI.

29. https://m.eds00.ru/8QM2PG4JI
Bnusinue paaMoakTUBHOCTH
Ha  JKUBBIE  OpPraHU3MBbl.
Ho3umerpust
Meronbl  perucrpanud U
HUCCIIEIOBAHUS
3JIEMEHTapHBIX YaCTHII.
@yH/1aMEHTaJIbHbIE
30. B3AUMOJICHCTBHUS.  bapuOHEL, https://m.edsoo.ru/AEJHULHD5
ME30HBI u JICTITOHBI.
[IpencraBnenue 0
CrannapTHoit MOJEJH.
KBapk-rirroonnas MOJEIb
aJ]pOHOB
PesepBHbIit YPOK.
O06o001eHne u
3q, CHCTCMATHSANILL SHA Ho https://m.eds00.ru/LUNKZLUR?
TEME MarnutHoe  TIOJIE.
DneKTpoMarHuTHas
UHIyKUIUs"
PesepBHbIit YPOK.
O6o06menue u
32. CHCTeMaImaHM SHAHMH 1O https://m.edsoo.ru/3FO7MLKSL
TemMe Mexanuyeckue U
3JI€KTPOMarHUTHbHIE
KoJIeOaHUS U BOJIHEI'"
PesepBHbIit YPOK.
23 O6o06menue u
cucTeMaTu3alys 3HaHUU T10
teme "OnTuka'
Pe3epBHbIi YPOK.
O6o06menue u
34, cucTeMaTH3alus 3HAHWH 110

Teme "dusuka aTOMHOTO
anan
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OBIIEE KOJIMYECTBO YACOB

34

I10 ITPOIT'PAMME

IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMDbBI10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble mpeaMeTHbIE Pe3yJabTATbI OCBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMOHCTpHpOBATh Ha IPUMEPAX POJIb U MECTO (GU3UKU B (HOPMUPOBAHUH
COBPEMEHHOM HayYHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPaHUIBl NPUMEHEHUS W3YYEHHBIX (U3UYECKUX MOICTICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHUCTEMa OTcuYéTa, aOCOJIIOTHO
TBEPAOE TEIJIO, UJCANbHBINA I'a3; MOJEIM CTPOCHHUS ra3oB, KMIKOCTEH H
TBEPABIX TEJ, TOYECUHBIM JJIEKTPUYECKUH 3apsa] — IpPHU PELICHUU
bu3nyeckux 3anaq

10.3

PacniosnaBath (usuyeckue sBieHUs (IPOIECCH) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISAPHO-KHHETHYECKOW TEOPHH
CTPOGHHs  BEIIeCTBA W  3JEKTPOJMHAMHUKM:  PABHOMEpPHOE MU
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABHKEHHE, CBOOOIHOE MajJeHue Tell,
JBYDKEHUE 10 OKPYXKHOCTH, MHEpLMs, B3aumojeiicteue tei; quddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJl, U3BMEHEHHE
00béMa Tenm TpH HarpeBaHUU (OXJIAXICHWH), TEIUIOBOE PaBHOBECHE,
UCIapeHne, KOHJACHcalus, IUIaBJIEHUE, KpUCTAUIM3alMs, KUIICHHE,
BJIQKHOCTH BO3/yXa, MOBBIIICHUE JABJICHUS Ta3a MMPU €r0 HarpEeBaHUH B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30MpoLIeccax; NEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsi/IOB

104

OnuceIBaTh MEXaHHUYCCKOEC JBWXKXCHUC, HCIIOJIB3YA (1)1/131/1qu1<1/16
BCJIIMYMHBI: KOOpAWHATA, IIYyTh, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHA
IMMPpaBUJIbBHO TPAKTOBATb (I)I/ISI/I"ICCKI/II‘/’I CMBICJI UCITIOJIB3YEMbBIX BCIMYHH, UX
0003HAYCHHS U CAVHUIIBI, HAXOIUTH (l)OpMy.]'IH, CBA3BIBAOIINEC JTAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

10.5

OnuceBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TE€I M TEIJIOBEIC SIBJIICHUS,
HCIIOJIBb3Yys (1)I/I3I/I‘—IeCKI/Ie BCJIMYHMHBI: JaBJICHUEC I'a3a, TCMIICpaTypa, CpCaHad
KHHETHYCCKas OHEPIUia Xa0THYCCKOT'O JABMKCHUA MOJICKYII,
CpCAHCKBAaApPATHUYIHAA CKOpPOCThb MOJICKYII, KOJIMYECTBO TCIIJIOTHI,
BHYTPCHHAA SHCPTHA, pa60Ta rasa, KOB(I)(I)I/II_II/ICHT IOJIC3HOTO HeﬁCTBHH
TCIIJIOBOI'O ABUTATCIIA; IIPHU OIMMCAHUU ITPABUJIbHO TPAKTOBATH (I)I/ISI/I"ICCKI/Iﬁ

CMBICJI UCIIOJIB3YEMBIX BCJIWYHH, UX 0003HaYeHus U CANHNIbI, HAXOINUTDH

55



(dbopMyIbl, CBSA3BIBAIOIIME NAaHHYIO (U3NYECKYIO0 BEIMYMHY C JPYTHMHU
BEIMYMHAM

10.6

OnucelBaTh  M3YyYEHHBbIE JJIEKTPUYECKHE CBOMCTBA BELIECTBA U
AIIEKTPUUYECKUE SIBICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUe BETUUYHUHBL:
AIIEKTPUYECKUI 3apsf, 3JIEKTPUYECKOE II0JIe, HANpsHKEHHOCTh I10JI,
NOTEHLIMAJ, pPa3HOCTh NOTEHLHUAJIOB, IPU ONUCAHUM IPABHIBHO
TpakTOoBaThb  (U3MYECKUH  CMBICI  HCIOJNB3YEMbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOILINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.7

aHAM3UPOBaTh  (U3UYECKUE TPOIECChl U SBICHHS, HCHOJIb3YS
¢u3nveckre 3aKOHbI U MPUHIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, Il u
Il 3akonbl HproTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKON IHEpPrHH, 3aKOH
COXpaHEHMsSI HMIIYJIbCA, MPHUHIMII CYMNEPHO3UIUU CHJI, TPHUHIIUII
paBHOMpABUs  HMHEPIUAIBHBIX  CHCTEM  OTCuéTa;  MOJIEKYJISPHO-
KMHETUYECKYI0 TEOpPUI0 CTPOEHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHEl KHUHETMYECKON HHEpruu TEIUIOBOIO JIBUXKEHHUS MOJIEKYd1 C
a0COJIIOTHOM TeMIepaTypol, MEpBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMUsI ANEKTPUUYECKOT0 3apsa, 3aKkoH KyrnoHa; mpu 3ToM pa3inyarb
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAXKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPHUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3idyaTh YCJIOBUS HMX 0€301acHOro
WCIIOJIb30BAaHUS B IIOBCEITHEBHOM KU3HU

BBINONHATE 3KCIEPUMEHTHI MO0 UCCIEOBAHUIO (U3NYECKUX SIBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM NPSMBIX M KOCBEHHBIX M3MEpPEHMH; MpU
3ToM (opMmynupoBaTh MnpoOiemy (3agadyy) M THUIOTE3Y Y4eOHOro
HKCIIEPUMEHTA, COOMPaTh YCTAHOBKY M3 MPEIOKEHHOTO 000pyIOBaHUS,
IIPOBOAMTH ONBIT U OPMYIUPOBATH BHIBOIBI

OcymiecTBIATh NpsSMbIe U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYMH;
IIPU 3TOM BBIOMpATh ONTHUMAJIBHBIA COCOO M3MEPEHHUs U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3HMYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUH; MpPU 3ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl TOTYYEHHOW 3aBUCHMOCTH
bu3MYECKUX BENWYMH B BHJE TaOMUI U rpaduKoOB, NeNaTh BHIBOIBI MO
pe3ynbTaTaM HCCie10BaHus

Cobmtonate npaBuiia 6€300aCHOTO TPYAa IpU MPOBEICHUH UCCIICA0BAHHMA
B paMKax Y4eOHOro 3KCIEepHUMEHTa, Y4eOHO-MCCIEeI0BaTEeIbCKOW H
IPOEKTHOM JI€ATEIILHOCTH C MCIIOJIb30BAaHUEM M3MEPUTENIBHBIX YCTPOMCTB
U 1a60paTOPHOro 00OPYIOBAHUS

Pemare pacu€THble 3a1a4Ml C SBHO 3a/JaHHON (DU3MUYECKON MOJETBIO,
UCTIONB3YS (PU3MUECKHe 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
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3aJ1a4u¥ BEIOUPATh (PU3HUYECKYIO MOJIEI, BELICTISTh (PU3NUECKIE BETHUNHBI
u popmynbl, HeoOXOaUMBIC I ©€ pEIICHHUs, NMPOBOIUTH PACUYETHI U
OIICHHBATh PEAIbHOCTD IMOJIYYCHHOTO 3HAYCHHSI (PHU3UIECKON BETMUNHBI

10.14

Pemats Ka4yeCTBECHHBIC 3a/1a4uu: BBICTPaUBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO ILIENIOYKY PACCYKICHUN C ONOPOM HA U3Y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H (PU3NYECKHE SBICHUS

10.15

Hcnonb3oBare  HpU  pelleHMH  y4eOHBIX  3a7ay  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJIS TOHCKA, CTPYKTYpUPOBAHHUS,
UHTEpPOpETallMd M TPEJICTaBICHUs Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLMY, TOJYYCHHOW M3 pPa3lIMYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTY4aEMYIO HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBoauTh THpUMEpHl BKJIAJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-
(M3UKOB B pa3BUTHE HAYKH, 0OBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA,
B Pa3BUTHC TCXHUKHU U TEXHOJIOTHH

M cronp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HUKE B TOBCEAHEBHOM KU3HH
JUIs  oOecrieueHHsl OE€30MacHOCTH MpU OOpalleHHH C MNpudopaMu |
TEXHUYECKUMHU YCTPONCTBAMHU, JIJISl COXPAHEHHS 3JI0POBBSI U COOJIIOICHHS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGoTats B Tpyniie € BBIIOJHCHHUEM Pa3IMYHBIX COLHUAJIbHBIX poneﬁ,
IJIAaHUPOBATb pa60Ty T'pYIIIbI, pallMOHAJIBHO PACTIPCACIIATh 0053aHHOCTHU
U IUIAHUPOBATh ACATCIBHOCTH B HCCTAHHAAPTHBIX CUTYyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXAOro H3 YYAaCTHHKOB TIpPYHIIbl B PCHICHUC

paccMaTpuBaeMoii MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeaMeTHBIE Pe3yJabTATHI OCBOEHUSI OCHOBHOIA
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha IpUMEpax poJib U MECTO PU3UKH B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOHM KapTHUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTHH, B MPAKTUYECKON IEATEIBHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TpaHUIBI TPUMEHEHUS H3YYCHHBIX (DU3UUECKUX MOJIEICH:
TOYEYHBIN ANEKTPUUECKUN 3apsll, sAepHas MOJENb aTOMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIpa MPHU PEIICHUH (PU3NUECKHUX 3a/1a4

11.3

Pacno3naBath Qu3nueckue sBIeHUS (MpoOLEcChl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3UKU: dJIEKTpUUECKas
MIPOBOAMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE J1€HCTBUS
TOKa, B3aUMOJIEHCTBUE MArHUTOB, OJJIEKTPOMArHUTHAs WMHIYKIHS,
JefiCTBE MarHUTHOTO 110JIS HA TPOBOAHMK C TOKOM U JIBHXKYILUICS 3apsa/,
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11.4

115

AIIEKTPOMArHUTHBIC KoneOaHusT U BOJHBI, MPSIMOJIMHEHOE
pacrpoCcTpaHeHHE CBETa, OTPaXCHHE, TNpeoMIIeHue, HHTepdepeHus,
TU(paKIUs | TOJISPU3aIUs CBETa, JUCIIEPCUs CBeTa, (POTOAICKTPHUESCKUI
addext (hoToaddekT), cBeTOBOE NaBlIeHUE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIeKTpa  aTroMa  BOJOPOJA, CCTECTBCHHas H  WCKYCCTBCHHAs
pPaOaKTUBHOCTH

OnuchIBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (DJICKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, DJIJICKTPUYECKYIO TPOBOJUMOCTh PA3JIMYHBIX Cpel) H
AJIEKTPOMArHUTHBIE SIBJICHUS (TPOIECCHI), MCHOJB3ySd (pu3nueckue
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HANPSDKEHUE, JJIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh IMOTCHIIMAJIOB,
O/IC, pabora TOKa, MHAYKIMS MarHUTHOTO IOJs, Cwiia Ammepa, cuia
JlopeHna, WHAYKTUBHOCTh KATYIIKH, OSHEPTUS DSJICKTPUYECKOTO H
MarHUTHOTO TIOJIEH, MEpPHOJ M YacToTa KojeOaHWil B KOJeOaTeIbHOM
KOHType, 3aps] ¢ cuhja TOKa B TMPOLECCe TapMOHUYECKHX
AIIEKTPOMArHUTHBIX KoJeOaHUU, (POKYCHOE pacCTOSIHHE W ONTHYeCKas
CHWJIa JIMH3bI; IPU OMMCAHUM MPABHILHO TPAKTOBATh (PU3UUYCCKUN CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs M EAMHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMU

OnuceiBaTh M3yUYEHHBIE KBAHTOBBIC SIBICHHUS U MPOLECCHI, HCIONB3YS
¢du3nvecKkue BEIMYUHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JIJIMHA
BOJIHBI M 4YacTOTa CBETA, DSHEPrUsl M UMIYJIbC (OTOHA, TEPHOJ
MOJTypacIiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; MPH ONHCAHUU MPABUILHO
TPaKTOBaTh  (U3MYSCKUH  CMBICI  HCIOJB3yeMbIX  BEJIIMYUH, UX
0003HAYCHHS ¥ CIMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOININE JTAHHYIO
(U3HYECKYIO BEIMYMHY C JPYTUMU BEIMYMHAMU, BBIYUCIATH 3HAUYCHUE
(hUBUIECKON BETMYUHBI

11.6

11.7

AHanu3upoBath  (U3MYECKHME TPOIECCHl M SABJIEHUS, HCIONb3Ys
duznveckue  3aKOHbBI M TPUHIUNB:  3akoH  Oma,  3aKOHBI
MOCJIEZI0BATEIBHOIO U MAapauIeIbHOTO COEIUHEHUS MPOBOJHUKOB, 3aKOH
[xoyns — JleHna, 3aKoH O3JIEKTPOMAarHUTHOM MHIYKLIHH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpPAaHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI MPEJIOMIIEHHS CBeTa, ypaBHeHUEe DifHITeHa s poTorddexra,
3aKOH COXPAHEHHWsS DHEPrHM, 3aKOH COXPAHEHHsS WMIIYJbCA, 3aKOH
COXpaHEHHMs DJIEKTPUUECKOTO 3apsifa, 3aKOH COXPaHEHUs MacCOBOIO
qucia, NocTynarsl bopa, 3akoH pajiMOaKkTUBHOIO pacnaja; MpU ITOM
pa3ianyaTh CIOBECHYIO (OpPMYIMpPOBKY 3aKOHa, €ro MaTeMaTU4yecKoe
BBIpaXXEHHE U YCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTHU

OHpCIIeJ'IHTL HAIlpaBJICHUC BCKTOpAa HWHAYKIOHUHW MAruuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CHUJIbI HopeHua

11.8

Ctpouth M OonMChIBaTh U300pa’keHUE, CO3AaBaeMOE IJIOCKUM 3epKalioM,
TOHKOU JIMH30H1
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11.9

11.10

BEBINOMHATE AKCMIEPUMEHTHI 10 UCCIIEIOBAHUIO (U3UUYECKUX SBICHUA U
NPOIIECCOB C HCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEPEHHI; MPH
sToM GOpMyIUpOBaTh TpobieMy (3ajady) M THIOTE3y Y4YEOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYIOBaHHMS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'ISITB MMPsAMBIC 1 KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJINYHH,

IIpu 3TOM BBI6I/IpaTI) OIITHUMAJIBHEIN CITIOCO0 HU3MCPCHHUA U HCIIOJIb30BATbH
N3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH (M3UYECKUX BEIMYUH C HCIIOJIb30BaHUEM
IPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DMKCUPOBATH
pe3yabTaThl TMOJTYYEHHOW 3aBUCHMOCTH (PH3MYECKUX BEIMYMH B BUJC
TaOJIuI U TpaQUKOB, A€TAaTh BBIBOABI I10 pe3yJbTaTaM HCCIel0BaHUs

11.12

CoOuro1aTh ipaBmiia 6€30MacHOTO TPYAA MPH MPOBEACHUN UCCIICIOBAHHIA
B paMKax Y4eOHOro OSKCIEPUMEHTa, Y4eOHO-HUCCICIOBATEIBCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIB30BAHUECM U3MCPUTCIIbHBIX YCTpOI\/JICTB
1 JIa0OpaTOPHOTO 00OPYIOBAHHUS

11.13

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIIONB3Ys (PU3UYECKHE 3aKOHBI M IPUHITUITBI, HA OCHOBE aHAJIN3a YCIIOBUS
3aJ1a4u¥ BEIOUPATh (PU3HUYECKYIO MOJICITh, BELICTISATH PU3NICCKUE BETHUNHBI
u hopmynbl, HEOOXOMUMBIC NI ©€ pEIICHUs, MPOBOIUTH PACUYETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

11.14

11.15

11.16

11.17

Pemate Ka4eCTBECHHBIC 3a/1a4n: BBICTPaUBaTh JIOTUYECKH
HEIIPOTHBOPEUYUBYIO ILIENOYKY PACCYXKICHUH C OIOpPOM HAa H3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Hcnonb3oBaTe HpU  pelleHMH  y4eOHBIX  3a7ady  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJs TOHMCKa, CTPYKTYpUpPOBaHMUS,
UHTEpPIpETallUd U TMPEJCTaBICHUs Y4eOHOM M Hay4yHO-TOMYJISPHOU
nH(pOpMallMY, TOJYYEHHON W3 PAa3lIMYHBIX MCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyto HH(OPMALIHIO

OOBSACHATh MPUHIUIBI JCWCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB;, pa3iuuyaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
MMOBCETHEBHOM KU3HHU

[TpuBoauTE, TpUMEPHl BKJIAJa POCCHUCKUX M 3apyOekHBIX YUEHBIX-

(bI/BI/II(OB B Pa3BUTHUC HAYKH, B 00BsICHEHHE IponecCoOB OKPYKAOMICTO
MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUit

11.18

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS 1O (PU3UKE B MOBCEHEBHOMN KU3HU
Juist o0ecriedyeHusi Oe30macHOCTH IpH oOpalleHud ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, AJISI COXPAHEHHS 310pPOBbS U COOJIIOICHUS
HOPM DKOJIOTUUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpezie

11.19

PaGoTtate B rpymnme c BBIMOTHEHHUEM pPaA3IMYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAIMOHAIBHO PACTIPEEISITh 00s3aHHOCTH

" IUIaHUPOBATh ACATCIBHOCTh B HECCTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
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OIICHUBATh BKJAJ KaXJOr0 W3 YYACTHUKOB TPYIIIbI
paccMaTpuBaeMoii MpooIeMbl

B pEIIECHUE
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IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kona Kona MpPOBEPSIEMOro
pa3zena  3JieMeHTa

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHM A

HPOBepﬂeMBIe IJIEMEHTBI COAECPKAHUSA

11

®usuka — Hayka o mnpupoae. HayuHbie mMeTonbl
ITO3HAHUS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B (U3HKE

1.2

MEXAHUKA

MogenupoBanre  (QU3MYECKHX  SBICHUH U
nporieccoB. Hayuneie rumoressl. Dusmueckue
3aKOHBl W TeopuH. ['paHHMIBI NPUMEHMMOCTH
¢u3nyeckux 3aKOHOB. [IpHMHIMIT COOTBETCTBHSI.
Porp um wMecro ¢usuku B (dopMHpPOBaHHU
COBPEMEHHOH HAaydyHOH KapTUHBI MHUpa, B
NPaKTHYECKOH eSITEeNbHOCTH JIIOeH

2.1

KMHEMATHUKA

211

Mexannueckoe  ABm>keHHE.  OTHOCHTEIBHOCTB
MEXaHMYECKOro JABWKeHuA. CucremMa oOTcyéTa.
Tpaexropus

2.1.2

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHME CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOpPEHUs,
IyTU U NEPEMEIICHUS MATEpUaIbHON TOYKUA OT
BpEMEHU

2.14

CpoOonHoe maaeHWe. YCKOpPEHHE CBOOOIHOTO
nagcHus

2.15

2.16

KpuBonuneiinoe JBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOPOCTB, JIMHENHAsA CKOpocTh. [leprnoa u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

TexHuueckue YCTPOﬁCTBaI CIIMAOMCETP, ABUKCHHC

CHapsAaA0B, HETIHBIC U PEMEHHBIC IIEPCAAYN
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2.2

2.3

[TpakTuyeckue paboTsl. VM3MepeHne MIrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
917 IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
o IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN

CKOpPOCTBIO, paBHOW HyNw0. M3ydeHue IBUKEHUS

LIapHKa B BA3KOM KUAKOCTU. M3ydeHue NBUKEHU

Tea, OpOIIEHHOTO TOPU30HTAIBHO
JVUHAMUKA

291 IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
o 3akoH Herorona. MHepIMaibHble CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHIUI CynIEpIIO3UITUN CHIT

Bropoii 3akoH HproToHa /11 MaTepUAIbHOM TOYKU
2.2.3 B nHepuansHoil cucreme orcuéra (MCO). Tpernii
3akoH HpIOTOHA U1 MaTepHaIbHBIX TOUYCK

994 3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuia TSKECTH.
o IMepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
226 CKOJIbKEHHS U cHila TpeHus nokosi. Koaddurment
o TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUU Tea

B X KNJAKOCTH HJIM I'a3€

297 [locTynaTenbHOE M BpAlIaTENbHOE JBUKECHHE
o abCONFOTHO TBEPIOTO TeNa

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAICHHS.
2.2.8 [Tnedo cusbl. YcnoBusi paBHOBECHS TBEPAOTO Tesa
B ICO

299 TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
o ABUIKCHUC UCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW TMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuJl. MccnenoBanne 3aBUCUMOCTH CHIT
2.2.10 VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOpMUPYEMOit
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
negopmanuu. MccenoBanue ycnoBHid paBHOBECHS
TBEPIOTO TENIa, UMEIOIIETO OCh BPAICHHS

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc  mMaTepuallbHOW  TOYKH,  CHUCTEMBI
2.3.1 MaTepuaibHBIX  Todek. Mmmynasc cunsl U
M3MEHEHHE UMITYJIbCa TeJla
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3akoH coxpanenus uMmnyibsca B ICO. PeaktuBHOE

2.3.2
JIBIOKEHUE
2.3.3 Pabota cuibl
234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKON SHEPTUH
[TorennuanbHas sueprus. [loreHnuansHas s3Heprus
236 yIpyro nepopMHUpOBaHHON HPY>KUHBI.
h [MoreHiuanbHas SHeprus ~ Tema  BONU3M
MMOBEPXHOCTU 3eMITH
[ToreHnuanbHble U HENOTEHLIUANbHBIE CUIIbL. CBSI3b
937 paboThl HENOTEHIMAJIbHBIX CHJI C H3MEHEHHEM
h MEXaHUYECKOM HHEPruu CUCTEMbI Tel. 3aKoH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOTIEP, IPYKHUHHBIH MHCTOJIET
[Ipaktuyeckue  pabotel.  M3ydeHue  cBs3U
5310 CKOpOCTE€H  Tel  HpU  HEYHpyrom  yuape.

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

HccnenoBanue cBsi3u pabOThI CHIIbI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Teja

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.13

OcHoBHBIE MOJ0KEHHUS MOJIEKYJIIPHO-
KUHETUYECKON TEeOpUU. BpOyHOBCKOE HBUIKEHMUE.
Huddysus. Xapakrep JBUKEHUS u
B3aMMOJCHCTBHUS YaCTHII BEIICCTBA

Mogenu cTpoeHus ra3oB, KUJIKOCTEH U TBEPABIX
TelI U OOBSICHCHUE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX MOoAEen

Macca  monekyn.  KommuecTtBo — Bemiectna.
[TocTostHHas ABoraapo

3.1.4

3.15

3.1.6

TemmoBoe paBHOBecue. Temmeparypa u  eé
n3mepenue. [llkana remneparyp Llenbscus

Monens uaeanpHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJI€AIBHOIO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen

KMHETUYECKOW DHEPIMHM TEIJIOBOIO JIBHIKEHUS
yactull ra3a. [llkana remnepatyp KenbBuna
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VpaBuenne Knaneiipona — MenaeneeBa. 3akoH

3.1.7
HansToHa
I"azoBbIe 3ak0HBI. M30IponiecCcsl B UACAIBHOM rase
3.1.8 C IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
u30Xx0pa, n3odapa
3.1.9 TexHUYECKHE yCTPOICTBA: TEPMOMETP, OapOMETP
IIpakTnueckue pabGoTsl. 3mMepeHune  macchl
3.1.10 BO3[yXxa B KJaccHOM komHare. MccnengoBaHue

3aBUCUMOCTH MEXKAY IapaM€TpaMH COCTOSHUA
Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHU

3.2.1

3.2.2

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPTHSI TEPMOTMHAMHYECKOM CHCTEMBI U CIIOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TenmiaoTel H pa60Ta. BHYTpeHHSISI
QHCPIusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunapr TEeIJIoNepeIaun: TETIONMPOBOIHOCTbD,
KOHBEKILIUS, W3JIy4eHHe. TermoéMKOCTh Tea.
VYnaenpHast  TEIIOEMKOCTL  BemiecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEILIoNepeave

3.24

IlepBbiii 3akOoH TepMoauHaMuKH. [IpuMeHeHue
IIEPBOTr0 3aKOHA TEPMOJMHAMMKY K U30IIPOLECCAM.
['paduueckas uHTEpIIpEeTaIys pabOTHI ra3a

3.25

TeroBele  MammHbl.  [IpuHIUNBL  KeUCTBUS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEprUuM B
TeIyIOBbIX MamuHax. Koaddumuent mnone3Horo
nevicteust (manee — KIIJ) TemmoBoit MamiuHBI.
[uxn Kapno u ero KIIJ]

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepmomuHamuku. HeoOpaTtumocTts
IIPOLIECCOB B IpUpoae. TeruioBble JBUTATENH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH
TexHuueckue YCTPOWCTBA: JIBUTaTENb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIBHUK,
KOHJIULMOHED

[IpakTnueckue paboTsl. M3mepeHue ynenbHON
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

Hap006pa3OBaHHe N KOHACHCaI M. I/IcnapeHI/Ie )51
KUIeHue. YelabHas TeIIoTa Hap006p8.30BaHI/I}I.

3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA
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AOcomoTHas n OTHOCHUTCJIbHAA BJIaXXHOCTB

3.3.2 .
BO3ayxa. HacelmenHslil map
Teépnoe Temo. Kpucrammdeckue u amopdHbie
3.3.3 Tesna. AHM30TPONHS CBOMCTB KpHcTaioB. JXKuukue
Kkpuctamisl. CoBpeMEHHbIE MaTepHaIIbI
334 [InaBnenue u Kpuctauu3anus. Y iejabHas TerioTa
e mnasnenus. CyonuManus
3.3.5 VYpaBHeHHE TEIIOBOTO OajaHca
TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
336 MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH TOTYICHHUS
o COBPEMEHHBIX  MaTepHAOB, B TOM  YHCIC
HaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
h BO3/yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 Onektpuzaius Teil. JJeKTpudeckuid 3apsa. [[Ba
o BUJIA DIIEKTPHYECKUX 3aPSI0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
4.1.4 BzaumopeiictBue 3apsanoB. 3akon Kymona
DJeKTpUUYECKOe Toue. Hanpsoxénnoctsb
4.1.5 ANEKTpUYECKOro mnojs. [IpuHIMn cynepno3uiuu.
JlvHUM HANPSHKEHHOCTH IEKTPUIECKOTO TTOJIS
416 PaGota  cunm  3MEKTPOCTATMYECKOTO  TOJIS.
o [MoTennmain. Pa3HOCTH MOTEHIIMATIOB
4.1 [TpoBOAHWKN © JHIJICKTPUKH B TIOCTOSSHHOM
4.1.7 AIEKTPUYECKOM noJe. JwuanekTpudeckast
IIPOHUIIAEMOCTh
OnektpoéMkocTs. KoHneHcaTop. DeKTpo€MKOCTh
4.1.8 MJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apspKeHHOTO
KOHJIeHCcaTopa
Texnuueckue YCTPOMCTBA: DIEKTPOCKOII,
419 DIIEKTPOMETP,  DJIEKTPOCTATHYECKask  3alluTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [TpakTudeckue paboTHI. W3mepenue
o 3JIEKTPOEMKOCTH KOHJICHCATOPA
42 [IOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKM B PA3JIMYHBIX

CPEJIAX
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421

YcnoBusa CYILIECTBOBaHUS IOCTOSIHHOTO
ANeKTpUYecKkoro Toka. Mcrounwku Toka. Cua
ToKa. IToCcTOSTHHEIN TOK

4.2.2

4.2.3

Hanpspkenune. 3akon Oma 17151 ydacTka Lenu

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHUC. Y,Z[CJ'II)HOG
COIIPOTHUBJICHUEC BEIICCTBA

4.2.4

HOCJICIIOB&TCJIBHOQ, napauieJibHOC, CMCIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKaA

4.2.7

anekTponaBkymas cuia (mamee — JJC) wu
BHYTPCHHEE COINPOTHBIIEHHE MCTOYHUKA TOKA.
3akoH Oma  jansd  1onHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

4.2.9

4.2.10

ONeKTpOHHAas MPOBOAMMOCTh TBEPIBIX METAJIJIOB.
3aBUCHUMOCTh  CONPOTHBIIEHHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
Onexrpuueckuidi TOK B Bakyyme. CBolcTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MPOBOAMMOCTh TMOJYNPOBOIHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

DNeKTpUYECKH TOK B JNEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

OnexTpuuecKuil TOK B razax. CaMOCTOSATENBHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

TexHHUueCKue yCcTpocTBa: aMIIEPMETP, BOJIBTMETP,
peocrar, VUCTOYHUKHU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE ~ MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(hOTOpE3UCTOPHI,  TOJYMPOBOJHUKOBBIA  THOJ,
raJIlbBaHUKa

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa W €ro
BHyYTpeHHero  compotuBieHus.  HaOmronenue
JJIEKTPOJIU3a
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11 KIIACC

Kon
pa3jiena

4

4.3

Koanposepsiemoro
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
3j1eMeHTa
OJIEKTPOAMHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIUA
431 ITocTostHHEIE MAarHUTBHI. Bs3aunmopelictBue
e MOCTOSIHHBIX MarHUTOB
MaruuTtHoe noje. BeKTop MarHuTHOW MHIYKIIMH.
432 IIpunnun cyneprno3unuu. JIuHUM MarHUTHOU
e uHayKnud.  KapTuHa — JUHMA ~ MarHATHOM
WHIYKIIAH TTOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe 1ose npoBoJHUKa ¢ TOkoM. KapTtuna
JUHUH OIS JJIMHHOTO MPSIMOTO MPOBOJHHUKA U
4.3.3 3aMKHYTOT'0 KOJIbLIEBOI'O IPOBOJIHUKA, KATYIIKH C
TokoM. OmneiT  Opcrega.  BzaumopeiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJIb M HallpaBIICHHUE
Cuna Jlopenma, e€ MOyl W HaIlpaBJICHHUE.
4.3.5 JIBr>KeHHE 3apsyKEHHOM 4acTULbl B OJJHOPOHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBNICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH
438 OJC wuHaykuuu. 3aKOH AJIEKTPOMAarHUTHOM
o uaaykin Gapanes
Buxpeoe snexrpuueckoe nmone. 9JC unaykuuu
4.3.9 B NPOBOJHUKE, IBHKYLIEMCS MOCTYIATEIBHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTD. SBNenne camounuaykiuu. J/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue yCTpOMUCTBA: MTOCTOSIHHBIE
4314 MarHHTHI, 3JIEKTPOMATHUTHI, JJICKTPOJIBUTATEb,
h YCKOPHUTEIH DIIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
[TpakTudeckre paboThl. M3yueHMe MarHUTHOTO
4.3.15 MOJIst KaTYIIKU ¢ TOKOM. VccnenoBanue aeiictBus

IMOCTOAHHOI'0O MarHvTa Ha paMKy C TOKOM.
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HccnenoBanue  ABJIEHUS — DJIEKTPOMArHUTHOU
UHIYKIUH

5.1

KOJIEBAHUMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

KonebarenbHas cUcTeMa. CBobOoHBIC
KoseOaHusl. I"apmonnueckue KoJIeOaHusl.
[Tepuon, yactora, amruTyaa u asza KoIeOaHmi

5.1.2

5.1.3

[IpyXuHHBIN MasiITHUK. MaremaTnueckui
MasITHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.

Kunemarnueckoen JUHAMHWYCCKOEC  OIIMCaHUuC
K0J1e0aTeJIbHOTO JABUXKCHU A

5.1.4

[IpeBpamienrie SHEPTUU TpPHU TAPMOHHUYECKUX
Konebanusax. CBs3p aMIUIMTYIBI KOJEOaHHUU
MCXO/JHOM BEJIMYMHBI C aMIUTUTY/IaMH KoJieOaHMi
e€ CKOPOCTH M YCKOPEHHS

5.15

KonebaTenbHblit KOHTYP. CBoOonHBIC
AJIEKTPOMAarHuTHbIE KoOJeOaHUS B HJI€aIbHOM
K0J1€0aTeJIbHOM KOHTYpE. AHAJIOTUS MEXAY
MEXaHUYECKUMU u 3JIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

3akoH COXpaHCHUA OHCPIruld B HACAIBHOM
K0J1€0aTeIbHOM KOHTYpE

5.1.7

5.1.8

BbIHYy)XeHHbIE ~ MeXaHHYecKue  KoJjeOaHHs.
Pesonanc. Pe3onancHas kpuBas. BeIHyXAcHHBIE
QJICKTPOMArHuTHBLIC KoJieOaHusI.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) HepeMCHHOFO TOKa. AMHJ’II/ITYILHOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI TOKa H
HaIpsKEHUs

5.1.10

Tpancdopmarop. [IpousBonctBo, mnepenavya u
norpebdieHue JIEKTPUYECKOMN SHEPIrUu.
OKOJIOTHYECKUE PHUCKM TPU  MIPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. KynbTypa
HCIIOJIb30BaHUS 3IEKTPOIHEPTUU B
MMOBCEIHEBHOW KU3HU

5.111

TexHuueckue yCTpoiicTBa: ceifcmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesad

5.1.12

IIpakTrueckue paboTHI. Hccnenoanune
3aBHCHMOCTH IEpHUOJa MallbIX KoJieOaHul rpysa
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HA HHUTA OT JJIUHBI HUTH W MacChl Tpy3a.
HccnenoBanue MepeMEHHOrO TOKa B LIETIH U3
MOCJIEI0BATEIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTYILIKH U Pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

Mexanuueckue BOJIHBI, YCIOBUS
pacrnpocTpaHeHHUS. [Tepuon. CxkopocTthb
pacnpocTpaHeHus U JJinHa BOJHBL. [lonepeunbie
Y TIPOJI0JIbHBIE BOJHBI
Hutepdepennus u U pakys
MEXaHUYECKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTh 3BYyKa.
Bricora Tona. TemOp 3ByKa

524

ONEeKTPOMarHUTHbBIE BOJIHBI. Y CJIOBUS U3JIy4EHUS
AJIEKTPOMarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B uw v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBoJicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKCHHUE,
IIPEJIOMIICHUE, nojsipusauus,  AUQpPaKIys,
uHTepdepenuss. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

[lkana »neKTpOMarHuTHBIX BOJIH. [Iprmenenue
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguOCBS3W U TEJICBUACHHUS.
Panuonokanus. D1€eKTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaIOIIEeH Cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIBTPa3BYKOBasl JUAarHOCTHKA B
TEXHUKE U MEIMLWHE, pajxap, paavuolpUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

OIITUKA

5.3.1

[TpsiMonMHEHOE paclpoCTpaHEHUE CBeTa B
oxHOpoHOH cpene. JIyd cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHU B INIOCKOM 3epKaiie

533

5.34

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeab NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbli
YTOJI ITOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcust cera. CioxHBIA cocTaB 0enoro
cBera. [{Ber
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5.3.6

5.3.7

Cobuparomye 1 pacceuBaromIyue JHH3BL. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONITUYECKas Cuila
TOHKOW JuH3bL. [locTpoeHue wu300pakeHUi B
coOuparoIMX W  pacceuBalOIIUX  JIMH3aX.
dopmyJsia TOHKOU JIMH3bL. Y BEJIMUCHHE, TaBAEMOE
JIMH30H1

[Ipenensl  NPUMEHUMOCTH  T€OMETPUUYECKOU
ONTHKHU

5.3.8

Wntepdepenmus CBETA. KorepenThsie
UCTOYHUKHU. Y CJIOBUS HAOIIOACHNUS MAaKCUMyMOB
¥ MHUHAMYMOB B MHTEP(EPEHIMOHHON KapTHHE
OT JABYX CUH(a3HbIX KOT'€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakmus ceera. [udpakmuonnas pemérka.
VYcnoBue HaOMIONEHHS TIIABHBIX MaKCHMYMOB
IpU MaJE€HUUM MOHOXPOMATHYECKOTO0 CBETAa Ha
TU(PPaKIUOHHYIO PEIETKY

5.3.10

5.3.11

5.3.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHuueckue  ycTpOMCTBA:  OUYKH,  JIyma,
doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKPOCKOII, TEJECKOM, BOJIOKOHHAsI OITHKA,
TudpaKMoOHHAs PEeIETKA, TOISIPOU]

[Tpaktuyeckue paboTsl. M3MepeHne mokasaresns
IPEJIOMIICHUSI. HccnenoBanue CBOMCTB
n3o0pakeHnit B nuH3ax.  HaOmronenue
JUCTIEPCUHU CBETa

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['panutsr MPUMEHUMOCTH KJIACCUYECKOU
MEXaHHUKH. [Toctynatsr Teopuu
6.1 OTHOCUTCIIGHOCTH: WHBAapPHAHTHOCTH  MOJIYJIS
CKOPOCTHM  CBE€Ta B  BakyyMmMe, IPHHIIHII
OTHOCHUTEIBHOCTH DHHINTEHHA
6 6.2 OTHOCHTEIIBHOCTh OJTHOBPEMEHHOCTH.
' 3ame/yIeHre BpEMEHH U COKpaIlleHUe ATUHBI
6.3 DOHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
CBsi3b  Macchl C DSHEPrHEH W HMITYJIECOM
6.4 CBOOOJTHOM YaCTUIIBI. DHEPTHS TTOKOSI CBOOOTHOM
YACTHIIBI
KBAHTOBAS ®U3UKA
7.1 SJIEMEHTBI KBAHTOBOM OIITUKU
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@®ortonbl. dopmyna Ilnanka cBa3u >HEpruu

7.1.1 ¢dboToHA C ero 4acToTod. DHEprus U UMIYJIbC
dotona
712 OtkpeiTie ¥ uccinenoBanue (orodrddexra.
o Omeitel A.T'. Croneroa. 3akoHbl GoTodhderTa
713 VYpaBuenne OitHmireiiHa a1 (doTtodddexTa.
o «Kpacnas rpanuna» porosdpexra
714 Jasnenue cBera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE JIEVCTBUE CBETA
716 TexHuueckue YCTPOWCTBA: (hoTod71eMEHT,
o doronaruuk, corHeuHas Oarapesi, CBeTOANO/]
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pezepdopaa o
7.2.1 HCCJICIOBAHMIO CTpOCHUsl aroMma. IlmaHerapHas
MOJIEINIb aTOMa
[Tocrynatel bopa. M3nydeHue u moOIJoOLIEHUE
799 (GOTOHOB TpU Mepexoe aToMa ¢ OJJHOTO YPOBHS
o SHEpruu Ha Apyroi. Buasl cnektpoB. CrHekTp
YpOBHEH HEPrUM aToMa BOAOPOIa
79 BosiHoBBIE cBOMCTBaA yacTull. BonHel ne bpoitns.
' 7.2.3 KopmyckynsapHo-BOTHOBOM Jyaan3M.
Judpaxius >1eKTPOHOB Ha KpHUCTaJLIax
794 CrioHTaHHOE W  BBIHYXJICHHOC  H3JIyYCHUE.
o VY CTpoiCcTBO U IPHHIAIT PaOOTHI J1a3epa
TexHuyeckue  yCTpOMCTBA: CIIEKTpaJbHBIN
7.2.5 aHanu3  (CIEKTPOCKON), Ja3ep, KBAHTOBBIN
KOMITBIOTEP
796 [IpakTuueckue paboThL. HaoOmronenne
o JIMHEHYaTOro CIeKTpa
ATOMHOE A1PO
731 Metonsl  HaOmMOIEHUS M PETUCTpAIH
s 5JIEMEHTAPHBIX YACTHIL
OTkpBITHE PaOaKTUBHOCTH. OnbITHI
Pezeppopra mo  ompedeneHHI0O  COCTaBa
7.3 7.3.2 panuoakTuBHOro M3nydenus. CoiicTBa anbda-,
Oera-, raMmma-Mu3JIy4eHHUs. Bnusuue
PaOaKTUBHOCTH Ha )KHBBIE OPTAaHU3MBI
OTkpeiTHEe TpOTOHA W HeWTpoHa. HyknoHHas
7.3.3 Monenb sapa [eitzenOepra — MBanenko. 3apsia

sapa. MaccoBoe 41cio sapa. H3o0T01mBI
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7.3.4

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oeta-pacma. ['amma-uznydenue. 3aKkoH
paZMoaKTUBHOIO pacmaja

7.3.5

7.3.6

OHeprus CBsI3U HYKJIOHOB B siZIpe. SepHble CUIIBI.
Jedext macchl sapa

SAnepubie peakuuu. JleneHue u CUHTES Al1ep

7.3.7

Snepusiii  peaktop. TepmosiaepHBI  CHHTES.
ITpoGaembl 1 NepCHEeKTUBBI A1EPHON SJHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI SIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

TexHuYecknue YCTpOMCTBa: JO3MMETp, Kamepa
Busibcona, simepHbIii peakTop, aToMHasi 6omba
[TpakTdeckne pabotel. MccienoBanue TpeKoB
qgacTHI] (110 TOTOBBIM (hoTOrpadrsim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nHoro Heba. Co3Besnus, spKUe 3BE3IBI,
IUTAHETHI, UX BUJIUMOE JBHIKEHUE

8.2

Conneynas cucreMa. [lnanersl 3eMHON TpyMIIbI.
IInaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Masble Testa ColHEYHOM CUCTEMBI

8.3

8.4

Conane, gorocdepa u armochepa. CoHeuHas
AKTUBHOCTH

Hcrounuk sHeprun CosHLA U 3BE3 ]

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TeMneparypa, ux
B3aMMOCBs3b. /[narpaMma «CneKTpabHbIN Ki1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee crpoenue 38€37. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLUHU
CouHiia 1 38E€31. DTallbl )KU3HU 3BE3]1

8.7

Mneunsiii [1yts — Hama [Naaktuka. CivpansHas
ctpykrypa [anaktuku, pacnpeneieHue 3BE3],
ra3a 1 nslau. [lonoxenue u neuxenue CosHua B
l"anakTuke. ITnockas 51 cepuueckas
noacucTemsl ['aakTuku

8.8

Tunbl ranakTuk. PaguorasakTMKu W KBa3aphl.
UéEpHbie abIphl B iApax rajlaKTUK
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8.9

8.10

Bcenennas. Pacmmpenue Bceenennoil. 3akoH
Xab6ma. Pa3beranme ramaktuk. Bo3pact wu
panuyc BcenenHoi, teopus bosbiioro B3phiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3ITy4yeHue

MacurrabHast CTPYKTYypa Bcenennoti.
MeraranakTuka. Hepeménnpie  mpoOiieMbl
aCTPOHOMUU
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IPOBEPSIEMBIE HA EI'D 11O ®HU3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

1

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TpeGOBaHUSI K TMPeIMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMbl CpeIHEro
0011ero o6pa3oBaHus

CdopMupoBaHHOCTh YMEHMI paclo3HaBaTh (HU3HUECKUE SIBICHUS
(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararonmmmMn (l)I/I3I/ILIeCKI/IMI/I NOHATHUAMHN U
BCJIIMYMHaMHU, XapaKTCPpU3YIOIINMHU (1)I/I3I/ILI€CKI/I€ IIPOLECChI

CdopMUpOBaHHOCTh yMEHHW TPUMEHSATh 3aKOHBI KJIACCHUYECKOM
MEXaHHKH,  MOJICKYJISIpPHOH  (U3MKHM W TEPMOIMHAMUKH,
AJIEKTPOIMHAMUKH, KBAHTOBOW (DM3WKH JJI aHAU3a W OOBICHEHUS
SIBJICHUI MUKPOMHPA, MAaKPOMHUpPA U MEraMupa, pa3lindaTh yCIOBHUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeOoOIMi xapakTep GpyHIaMEHTAIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
UCITIOJIB30BaHUSI YaCTHBIX 3aKOHOB; AaHAIM3HPOBATh (U3NYCCKHE
MPOLECChI, WCIOJB3ysl OCHOBHBIC  IOJOXCHHUS, 3aKOHBI U
3aKOHOMEPHOCTHU

CdopMupoBaHHOCTh YMEHHUSI pa3inyaTh YCIOBUS MPUMEHHUMOCTH
Moenel (GU3NYECKUX TN U MPOIIECCOB (SIBJIICHHA)

ChopMHpPOBAaHHOCTh YMEHHUS peliaTh pacuy€THhIE 3a/ladyd C SBHO
3aJIaHHON W HESBHO 3aJ]aHHOM (hM3MYECKON MOJIENIbIO: HA OCHOBAHHH
aHanM3a YCJIOBUSA BHIOMpaTh (GU3NYECKHUE MOJENH, OTBEUYAIOIIUE
TpeOoBaHUSIM 3a/1auu, MIPUMEHSATH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyNaThl  (U3UYECKUX TEOpUd  MpH
WCIOJNb30BAaHUM  MAaTE€MaTUYECKHMX METOJOB  pelleHus  3ajad,
MPOBOJUTH  pacu€Thl HAa OCHOBAaHWM UMEIONIUXCSA JAHHBIX,
aHAJM3UPOBATh PE3YJIbTATHl U KOPPEKTUPOBATH METO/bI PEUICHUS C
Y4E€TOM TOTYYEHHBIX PE3YJIbTATOB

Pemarp kauecTBeHHBIE 33/1a4H, TPEOYIOIINE TPUMEHEHUS 3HAHUHN U3
pa3HBIX pa3leloB IIKOJBHOTO Kypca (U3MKH, a TaK)Ke WHTErparuu
3HAHUN W3 JPYyrux TMPEeIMETOB €CTECTBEHHOHAYYHOTO ITUKIIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOMl Ha
M3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUIECKUE SIBIICHUS

BnageHne — OCHOBHBIMM ~ METOJaMU  HAy4HOIO  IO3HAHUS,
UCTOJNb3yeMbIMU B (U3UKE: MPOBOAUTH MpPSIMble M KOCBEHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAbHBIA CIIOCOO
M3MEpPEHUS U UCHOJb3Ysl U3BECTHBIE METO/IbI OIIEHKHU MOTPEIIHOCTEN
U3MEpEeHUil, TPOBOAUTH HCCIIEJOBAHUE 3aBUCUMOCTEN (DU3HUECKUX
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BCIMYMH C HCIOJB30BAHUCM MPSAMBIX H3MepeHHI>i, OGBHCHHTB
MOJTyYCHHBIC PE3YJIbTAThI, UCTIONB3Ys (DU3MUYECKHE TEOPHH, 3aKOHBI U
TIOHSATHS, U JIENaTh BBIBOJIBI; COOIIOIATH MpaBmiia 0€30acHOTO Tpyia
NIPU TIPOBEICHUH UCCIICIOBAaHUI B paMKaX y4eOHOT0 SKCIIEPUMEHTA U
y4eOHO-HUCCIIEIOBATEIIbCKON  JCATEBPHOCTH € HMCIIOJIb30BAaHHEM
IUQPPOBBIX ~ M3MEPUTEIBHBIX ~ YCTPOHCTB M J1aOOPaTOPHOTO
000py1I0BaHUs

ChopMHpOBaHHOCT, ~YMEHUH  aHaJU3UpPOBAaThb M OICHUBATH
MOCJIEICTBHSL  OBITOBOM M MPOW3BOJICTBEHHOW  JCSATEIBHOCTH
YeJIOBEKAa, CBS3aHHOM € (DU3WYCCKUMH IMPOIECCaMH, C ITO3HIIHHA
HKOJIOTUYECKOM O0€30MacHOCTH; MPEICTaBICHUH O paloHATIEHOM
MPUPOJONOIB30BAHUM, a TaKXe pPasyMHOM  HCIOJIb30BAHHUU
JIOCTMKCHUN HAyKd W TEXHOJOTWM I JaJbHEWIIEro pa3BUTHUS
YEJI0BEYECKOro 00IIecTBa

10

OBnajgeHue pasIu4YHbBIMM criocobamu paboTel ¢  HHpopMaruen
(U3NYECKOTO COJEp’KaHUs C HCIOJIb30BAHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTMM; pa3BUTUE YMEHUH KPUTHYECKOTO
aHaJM3a M OIICHKH JJOCTOBEPHOCTH MOJy4aeMoil HH(OpMaIiH

CdopMupoBaHHOCTb YMEHUH MPUMEHITh OCHOBOIOJAraolue
ACTPOHOMUYECKHE TOHATHS, TCOPUU W 3aKOHBI IS aHajIu3a M
00BsiCHEHUST (PU3HUYECKUX TPOIICCCOB, IPOUCXOISIINX Ha 3BE3/IaX, B
3B63ILHBIX CUCTEMAX, B MC)KF&JI&KTI/I‘-ICCKO?I cpe;[e; ABUXXCHUA
HeOeCHBIX TEJI, SBOJIIOIMHY 3BE311 U BeereHHomn
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NEPEYEHDB 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon Kon
pasnena/t ) (Y (4 IIpoBepsieMblii 3JIEMEHT COePKAHUS
eMbl HTa
1 MEXAHHWKA
11 KMHEMATHKA
111 Mexanuyeckoe JIBUKEHUE. OTHOCHUTEIBHOCTD
o MEXaHHYECKOTO JBIKeHUs. CrcTeMa oTcuéra
MarepuasbHas TOUKA.
7 TpaeKTOpHI
Eé& pammyc-BeKkTop:
7(e)=(xlr) y(r) =(2)),
TpaeKTOpIIA,
IepeMeIneHIie: ’C} ;-
112 A}_-:;F(rzj_;F(fl):;r-;! _;Fl: X
= (Ar, Ay, A2),
yTE.
CIoxeHIle HEpehlemeHIIﬁ:
A =0y + A7,
CkopocTb MaTepuaIbHONU TOUKHU:
_ Ar _,
U=— =7, =[U1_.U1_.U_].
ﬁ.r _'I.I'—':' : B
Ax . . .
v.= i X,. aHANOTH4YHO v, =YV, v.=Z,.
¢ :
1.13 =0
CnozxeHlle ckopocTeil: o, =0, + 0, .
Brruucnenue nepemenieHus 1 yTH MaTepUaibHOU TOUKH ITPU
MPSMOJIUHEHHOM JBMKEHUHU BIOIb OCH X TO Tpaduky
3aBHCUMOCTH Vx(t)
114
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- _  AD -,
YCKD[JEHIIE MaTepPHAIEHOII TOYKIL a = ﬁ—\J \
L [P

Au,
H;‘ = =
At Ar—s0

PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE:

x(t) = xg + vyt

1.15
Uy (t) — vg, = const
PaBHOYyCKOpEeHHOE IPSIMOJIMHEHHOE ABHKEHUE:
ar
x(t)=x,+vu, t +-2
v(r)=uvu, +at
116 a, = const
UE.T - U.l‘.'r = z'ﬂr [IE _Il]
HpII ABIDKCHIIIL B OTHOM HAITPABIICHIII ITYIE 5=
CBoOoaHoe majenue. Y CKopeHrue CBOOOHOTO TaICHHS.
Vi 13 ﬁo
1.1.7
Yo o
(0] Xo ‘(

JIBukeHue Tena, OpOIIEeHHOTO MO YTJIOM 0L K TOPU30HTY:

=(v,),". amanorrmo a, =(v, ). a.=(v.),

L+t

=

e
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[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,5mna— gt

=0

=—g=const

{ux(r] = U, =, oS0
{gx
[=}
oy

KpuBonnHueliHoe nBukeHUE. [[BUKeHHE MaTepUalbHOU TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

[Ipy paBHOMEPHOM JBHMKEHUH TOYKH 110 OKPYKHOCTH

1.1.8 2 ,
W =— = 21V
T
. LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE TOUKU:
v? ,
auc = F = w*R
. IlonHOE yCKOpEHUE MaTepuaNibHON TOUKU
119 TBépnoe Teno. IlocTynarensHOe U BpalaTeIbHOE IBUKCHUE
o TBEPJIOTO Tena
1.2 JMUHAMUKA
191 NuepuunaneHbie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHa.
o [TpuHumn otHOcUTENbHOCTH ["anumes
Macca tena. IITIOTHOCTE BeliecTBa:
m
1.2.2 P=y
Cuna. [TpyHUMn cyneprno3uiuu CHI:
1.2.3 FpaBHOAeﬁCTB =F+E+..
124 Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B 1ICO
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F1 = ma,

-

Ap = FAt

npu

>

F = const

1.2.5

-

—_—

Flj! Fy
Tperuii 3akon HeroTOHa 11711 MaTepuaibHbIX TOYEK:

Fip = —Fp

1.2.6

1.2.7

1.2.8

3aKOH BCEMHUPHOTO TATOTCHUS: CHJIBI MPUTSIKEHUS MEXKITY
TOYEYHBIMU MacCaMu PaBHBI
mim;

F=6—p

Cuna tsoxectu. Llentp Tsbkectu Tena. 3aBUCHMOCTH CHIIBI

TSPKECTH OT BBICOTHI h HaJ MOBCPXHOCTHIO IIJIAHCTHI paanyCoOM

RO:
GMm

M9 = Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

Cuna tpenusi. Cyxoe TpeHHe.
Cuia TpeHus CKOJIbKEHUS:
Erp = uN

Cuna TPCHUS ITOKOA:

Ep < uN

Koadduunent tpenuns

1.2.9

JaBnenue:
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13

13.1

CTATHUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BPAIIICHHS:
IM| = FI, rae | — mureyo cuiter

>

F

OTHOCHUTCJIIBHO ocH, HpOXO,Z[HH_ICﬁ uepes3 TOYKY 0]
NEPpUNCHAUKYIIIPHO PUCYHKY

1.3.2

1.3.3

Hentp Mmacc Tena. LleHTp Macc cucTemMbl MaTtepHalbHBIX
TOYEK:

- -

myr, + myry+...

T,
e my + my+...

B onHOpOAHOM TOJIE TSXKECTH

(g = const)

HEHTPp MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

Ycnosus paBHoBecus TBEpaoro tena B MCO:

[M,+M,+...=0
F+F,+...=0
|F+F,

3akod Ilackans

JlaBnenue B KuAKOCTH, okoseics B UCO:
P =po +pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH

€CJIK TCJIO U XKUAKOCTH ITIOKOATCA B I/ICO, TO
FApx = P9 Vaurrecn
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VYcioBue miaBaHus TEN

14

3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKHU:

- -

p=mv

NMmnynec cuctemsl Tei:

p=p+pt..

3aKOH M3MEHEHUS M COXPAaHCHHS UMITYJIbCa:
B 1CO

- -

Ap = A(pl + p2+' . ) = FlBHELLIHAt + FZBHELLIHAt-l_' -

B CO , ecitm
Ap =A(p1 +po+...) =0

, €CITH

- -

FlBHe]_lIH + FZBHeLuH+- ..=0

PeakTuBHOE JBMXXEHUE

F
“:_“_A(‘gx‘

PaGora cuibl Ha MaoM MNEpEeMCIICHUN:

;1:|}?'|-|.-iﬁ.f|-c05 a=F, Ax

e
=
T,

145 MOIIHOCTE CHIIBL:
€CIIU 32 BpeMsl
At

pa60Ta CHJIBI UBMECHACTCA Ha , TO MOIITHOCTH CHJIBI
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Kunernueckas OHEpIUiA MaTCpHaHBHOﬁ TOYKU:
2 2

mv p
=3 " am
14.6
3aKkOH UW3MEHEHUsI KUHETUYECKOM HHEPruu  CUCTEMBI
MatepuanbHbiXx Touek: B UCO AEkun = Al + A2 + ...
[TorenmanpHas 3HEprus:
JUISL TIOTEHIMATIBHBIX CHII
A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu
[TorennmanpHass  SHEprus  MaTEpUAIIBHOM  TOYKH B
OJIHOPOJHOM IT0JIE TSAKECTH:
1.4.7 EHOTeHu = mgh
[ToTenuuanpHas 3HEpPrus ynpyro aeGopMHUpOBaHHOTO TeJa:
5 kx?
MoTeHl, — 2
3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUYECKON IHEPTUU:
Euex = Exum + Enoresn.
1438 B IICO AE,ex = Agcex nenorenm cans
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U
15 MEXAHWUYECKHWE KOJIEBAHUA 1 BOJIHbI
lapmonnueckue  kojeGaHHMA ~ MaTepHabHOM  TOYKH.
Awmmuntyzaa u ¢asa konebanuil. Kunematuueckoe onucanue:
x(f) = Asin( @t +o,),
151 v () =x'.

a(n=(v ), =—o"xf) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PAaBHOBECHSI.
JIMHAMUYECKO€E OIMCAHHE:
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rae
k = mw?
. JTO 3HAYHUT, YTO
F, = —kx
DHepreTuveckKoe OIMCaHHE (3aKOH COXpaHCHHUS

MEXaHUYECKOI 3HepTun):

CBs13b AMIUIUTYAbL KoneOaHui CMCIICHUA MaTepHaHLHOﬁ
TOYKH C aMIUIUTyJaMU KosiebaHuii eé CKOPOCTH U YCKOPCHMU:

Upe =04, @ =04

15.2

[lepuron u yactoTta KoyieOaHMii:
2n 1
T —_— _——=—
®» v
[Tepyox ManbIXx CBOOOAHBIX KOJICOAHMH MaTeMaTHYECKOTO
MasITHUKA!

T=2TEJI
g

[lepron cBOOOIHBIX KOeOaHUM NPYKUHHOTO MasiTHUKA!

T =2?[JE
k

153

154

155

Brinyxaennsie koneOanus. Pezonanc. PesonancHas kpuBast
[lonepeunble ¥ HPONOJIBHBIE  BOJHBI. CkopocTb

PacnpoCTpaHCHUA U JJINHA BOJIHBI:

v
A=vT =—
v

WnTtepdepennus u nudpakuus BoIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA

MOJIEKYJISAPHAS ®U3NKA
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Mopenu cTpoeHus ra3oB, KUIAKOCTEN U TBEPABIX Telnl. IlycTh
TepMOJMHAMHYECKass cuctemMa (Tenmo) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIU4ecTBO BEIIECTBA

N m
vV=—=—
Ny
211 ¢
rae
Ny
— 4uciIo ABOragpo, M — Macca CUCTEMBI (Tela),
U
— MOJISIpHAs Macca BeIlecTBa
2.1.2 TemnoBoe ABMKEHHE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 BsaumozeiicTBre yacTUIl BELECTBA
2.14 Huddysus. BpoyHoBckoe nBHKEHHE
2.15 Mounenps uneansaoro raza 8 MKT
CBs13b MEX]y JJaBIIEHUEM U CpEAHEN KMHETUYECKOW IHEprUei
MOCTYNATENbHOTO TEIUIOBOTO ABM)KEHUS MOJIEKYJT UICAIbHOTO
raza (ocHoBHoe ypaBHeHue MKT):
p=-mnv’ Ini’mcu‘ lnz
= — o = — - = — - oo
3 3010 2 3
2.1.6
rae MO — macca OZHOM MOJIEKYJTHI,
N
n=—
%4
- KOHIICHTPAIXS MOJIEKYJT
2.1.7 AbcomoTHas Temneparypa: T =t +273K
Csi3p  TemmepaTypsl Tra3a CcoO CpeJHeHd KHHETHYECKOU
SHEpruel TOCTYNATeIbHOTO TEIJIOBOTO JIBWKEHHS €ro
MOJIEKYJI:
2.1.8 — (mp?) 3
Epee=|—— | == kT
L 2 2
2.19 VYpasuenue p = NkT
2.1.10 Mopenb uieanbHOTO ra3a B TEPMOJIMHAMHUKE:
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| Vpaprerse Menrereera — Kiareipora
| BhIpevkeHHe V14 BHYTPeHHEH 3HepIHH
VpaBHeHHe MeHeneera — KameiipoHa (mpimeH!
3AMIICI):
pRT

pV=%RT = vRT = NkT, p=t-.

BripakeHne 1A BHYTPeHHeIl 3HepTHI 0JIHOaTOMHOT

raza (IpIMeHIMEIe QOpPMEI 3aIcH):

U=2VRT =2 NkT =22 RT =ve T=2 p¥
2 2 21 veoo2

2.1.11

3aKkoH I[aJII)TOHa AJId JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

p=pt+pt..

2.1.12

W3onporieccsl B pa3peKEHHOM ra3e ¢ MOCTOSHHBIM YHCIOM
MoJiekys1 N (C MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA V):
n3zorepma (T = const): pV = const,

nzoxopa (V = const):

p
— = const
T

n3obapa (p = const):
%4
— = const

I'pacdmueckoe npencraBieHue n3omnporeccos Ha pV-, pT-u VT-

JarpaMMax.
OO0beIMHEHHBIA Ta30BbIH 3aKOH:
pV
— = const
T

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.
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HaCI:IIJ_[eHHBIe U HCHACBLIIMICHHBIC TIIaphbI. KauecTBennas
3aBUCHUMOCTD IIUIOTHOCTH W AaBJICHUA HACBIIICHHOI'O I1apa OT

2113 TEMIEPaTypbl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa
Bnaxnocts Bo3ayXa.
OTtHOocHUTENbHAS BIAYKHOCTH:
b = pnapa(T) _ pnapa(T)
2.1.14 a pHaCblmnapa(T) B pHaCblLul'lapa(T)
5115 HN3MeHeHue arperaTHbIX COCTOSIHMM BEILECTBA: UCHApPEHUE U
o KOHJICHCALUs, KUIICHUE KUIKOCTH
5116 N3meHeHue arperaTHbIX COCTOSIHUN BEIECTBA: IUIABICHUE U
o KPUCTAIIM3aIMs
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX IEpexogax
2.2 TEPMO/IMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTpenHss sHeprus
Tennonepenaua kak crocod U3MEHEHHsI BHYTPEHHEH YHEPTHH
2.2.3 0e3 coBeprieHUs paboThl. KOHBEKIMS, TEIIONPOBOIHOCTD,
U3ITy4yeHue
KosnuecTBO TENMIOTHI.
VY aenbHas TEIIOEMKOCTH BEIIECTBA C:
2.2.4 Q = cmAT
VY nenpHas Temora napoodpazosanus L: Q = Lm.
2.2.5 VY nenbpHas TemioTa miasiaeHus A Q = Am.
VY aenbHas TETUIOTa cropaHus Tormea (: Q = gm
DnemeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Boruncnenne pabGotsl 1o rpaduky mpouecca Ha pV-
TuarpamMme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U = Uy) + A,
2.2.7

Annabara:
Q12 =0= A1, = (U; — Uy) = AUy,
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2.2.8

Bropoii 3akoH TepmoannamMuky. HeobpaTumele poriecchbl

2.2.9

[Tpunnune! gerictBus TernoBbix MamuH. KIT/:
0

Q Q

= Harp Harp HaTp

n:

2.2.10

Maxkcumansnoe 3HaueHue KII1. [{ukn Kapno:
Loy Toon T

T T

HATD HATD

max N = Ny =

2.2.11

YpaBHEHHE TEIUIOBOTO OaaHca:
Q1 +Q;+0Q3+...=0

SJIEKTPOAMMHAMUKA

311

OJIEKTPUYECKOE IIOJIE

DnexTpu3anys Ten U e€ MposBICHUS. DICKTPUUECKUN 3apsi.
JlBa Buaa 3apsAnga. DJNEMEHTApHBIA AIIEKTPUUYECKHUI 3apsil.
3aKOH COXpaHEeHHUsI AJICKTPUUECKOTO 3apsiia

3.1.2

BszaumogpeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona:
B OJTHOPOJHOM BEIIIECTBE C UK TPUIECKOM
MIPOHUIIAEMOCTHIO

g

F:k|*?1|'|1qz _ 1 _|'fi'1|'1
&1 4meg, 17

3.13

Onektpuueckoe moje. Ero neiictBue Ha d3IEeKTpUUECKHE
3apsibl

3.1.4

Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:

-

) F

quOGHbIﬁ

[Tone Toueunoro 3apsnaa:
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OIHOPOJHOC IIOJIC:

>

E = const.

Kapruns! 1MHUN HaIPsKEHHOCTH 3TUX TOJIEH

3.15

3.16

HOTGHHI/IEUIBHOCTL QJICKTPOCTATUYICCKOI'O ITOJIA.
Pa3zHocTh IMOTCHIMAJIOB U HAIIPSKCHUC!

A1y = q(¢P1 — P2) = —qAdp = qU.

HOTGHHI/IaJIBHaSI SHEprud 3apsgaa B 3JIICKTPOCTATHYCCKOM
II0JIE:

W =q¢

IloTennman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_Y
T q

CBsi3p HaANPSHKEHHOCTU TOJS M PA3HOCTH MOTEHIIMATIOB JIIsI
OJTHOPOJIHOTO 3JIeKTpocTaThyeckoro mosst: U = Ed

[IpuHIHMI cynepno3unuu JIEKTPUIECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.7

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU TPOBOJHHKA
Et=0

, BHYTPH U Ha NMMOBEPXHOCTH IPOBOJIHHKA ¢ = CONSt

3.18

JudnexTpuku B ANEKTPOCTATUYECKOM ToJe.
JusnexTpudeckasi IPOHUIIAEMOCTD BEILIECTBA €

3.1.9

Konpaencarop. 21eKTpo€MKOCTh KOHIEHCATOPA:
q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:
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HapaJ]HeHBHOC COCAMHCHUC KOHACHCATOPOB:
q=q + q2+...,U1 = UZ =-'-'CnapaJm - Cl + C2+

HOCHCI{OB&TGJ’IBHOC COCANMHECHUEC KOHACHCATOPOB:

3.1.10
U=U; +U =q, = 1 + ! +
= Up 2...,q1—q2 —...,CHOCJI—Cl CZ
DHeprus 3apsyKEHHOT0 KOHJEHCATopa:
_qU _CcUu*  ¢*
3.1.11 ¢TS5 T T3¢
3.2 3AKOHBbI ITIOCTOAHHOI'O TOKA
Cuna Toka:
=59
321 At s0
[Toctosinubii TOK: | = const
Jlnig moctosiHHOTO TOKa ( = It
399 VYcnoBust CylecTBOBaHUS JIEKTPHUUECKOTO TOKA.
o Hanpsixenune U u DJIC E
3axon Oma 1 yyacTKa Lenu:
[ = U
3.2.3 ~ R
DNeKTpruYecKoe COTIPOTHUBIICHHE. 3aBUCHUMOCTH
COTIPOTHUBIICHUS OJTHOPOJHOTO MPOBOJHHMKA OT €r0 JUTMHBI U
ce4eHHsl. Y 1eIbHOE COMPOTUBIIEHUE BELIECTBA.
3.2.4 I
R=p-
s
Ucrounuku Toka. 9J]C uctouHuka Toka:
3.25 E = ACTOpOHHI/IXCI/IJI
q
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BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3.2.7

3.2.8

3.2.9

3akon Oma J1J1s1 TTOJTHOM (3aMKHYTOH ) 3JIEKTpUYECKOM 1ienu: E
= IR + Ir, oTkyna

[TapannenbHoe coeJMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 1

=—+—+.
Rnapa}m Rl RZ

HOCHeﬂOBaTeHBHOC COCAMHCHHC ITPOBOIHHUKOB:
U=Ul+U2+.,11=12=.,
Rl'IOCJI = R1 + R2+...

Pabota snexktpuueckoro Toka: A = [Ut.
3akoH J[xoynsa — Jlenua:
Q =I%Rt

Ha pesucrope
UZ
R:Q=A=12Rt=IUt=7t

MOIIHOCTh SJICKTPUYICCKOT'O TOKA:

Ad .
P=— =1U
At |, 0
TCHJIOBaSI MOIIHOCTB, BBIACIIAEMAsA Ha pe3HCTOpe:
., P
P=I'R=—=]U
R

MOIIHOCTh HCTOYHHUKA TOKA:
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MCTCH:IT

At Ars0

CBO60,I[HBIC HOCHUTCIIN OJICKTPUICCKUX 3apsaa0B

IIpOBOAHUKAX. MexaHu3Mbl MMpOBOANMOCTH TBép,I[BIX

B

3.2.10
METAJUIOB, PAacCTBOPOB M PACIJIaBOB JJIEKTPOJIMTOB, Ta30B.
[TonynpoBoauuku. I101ynnpOBOIHUKOBBINA U0/
3.3 MAT'HUTHOE I10JIE
MexaHnudyeckoe B3aUMOAECHUCTBUE MArHUTOB. MarHutHoe
none.  Bexkrop — marHuTtHOM < mHAykuuu.  IIpuHnun
CYTMEPIIO3UIIMN MarHUTHBIX MOJIEH:
B = B1 + BZ +...
3.3.1
JIluHnn wWHOYKIUMM MarHuTHOro mnoiist. KapTtuHa nuHuMiA
WHIYKIUU MarHuTHOTO oJjst MOJIOCOBOTO u
MMOJAKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB
OneiT Opcrena. MarHutHoe mOJ€ TIPOBOJHUKA C TOKOM.
332 Kaptuna nuHUNA WHAYKIWA MarHUTHOTO TIOJISA JIJTMHHOTO
h OpsSMOTO  MPOBOJHMKA W 3aMKHYTOrO  KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYILIKU C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
333 ,[J€ 0 — Yrol MEX1y HallpaBI€HUEM IPOBOJIHUKA U BEKTOPOM
B
Cua Jlopeniia, e€ HanpaBJICHUE W BEJIMUMHA:
Fnop =1 q | vBsina
/i€ 0L — YroJl MeXAY BEKTOpaMHU
v
3.34
u
B
. JABM>xeHue 3apspKEHHOM 4YacTULBI B OJHOPOJHOM MAarHUTHOM
nose
3.4 DJIEKTPOMAT'HUTHAA UHAYKIA
34.1 [ToTok BekTOpa MarHUTHOM MHIYKLIUH:
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34.2

® =B, S = BScosa

SIBnenue annexkTpoMarHuTHOW HHAYKIMU. DJIC UHIYKIIMK

3aKoH 37eKTpoMaruuTHoi nuaykuu dapanes:

AD
E = =@’

Af—0

34.4

OJC wWHAyKOMH B MNPSIMOM TMPOBOJHHKE JUMHOW |,
JBUKYIIEMCS CO CKOPOCTbIO

-

v

(;lb

B OTHOPOAHOM MAroiuTHOM II0JIC B:

| E; |= Blvcosa

, TJIe 0. — YToJI MeXy BeKTopoM B u HOpMasbio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

luv

; €CITN
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345

12

TO
| E; 1= Blv

[IpaBuio Jlenna

3.4.6

NHAYyKTUBHOCTB:

, wma @ = LI
Camounnykuus. JIC caMOMHIYKITUU:

A
E. =— EL =—1LI
—0

3.4.7

3.5

3HepFI/I$I MAarduTHOT O 11011 KaTyIIIKI/I C TOKOM.
LI?

W, =
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

351

Konebarenbusbiii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC
Koje0aHus B UACaIbHOM KOJeOaTelIbHOM KOHTYpE:

[a(7) = Grassin( ¥ + @)

]I['r:] —q, = oq,_cos( ot +q,) =1 cos(ct +q,)

®opmyna Tomcona:

T =2nVLC
, OTKyza
2T 1
w=—=—
T LC
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CBs3b AMIUIMTY/BI 3apsa/ia KOHACHCATOpA C aMHHHTyHOﬁ CHIJIBI
TOKa IIpHU CBO60,I[HI>IX SJICKTPOMAarduTHBIX KoJIeOaHUSIX B
nacajibHOM KoJieOaTeIbHOM KOHTYpE:

Tooax = —

£}

3aK0H COXpaHEHUS PHEPTHH B HJCATHBHOM KOJIeOaTeIIbHOM

KOHTYpE:
3.5.2 P
3.5.3 BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc
[Tepemennsniii Tok. [IpousBoacTBO, NIepeaada U mMoTpedIcHNE
3JIEKTPUYECKON SHEPTUU
354 cv* L* cul_ LI
+ = e = X — const.
2 2 2 2
CBoiicTBa 37€KTPOMAarHUTHBIX BOJIH. B3anMHas opueHTanus
BEKTOPOB B JIEKTPOMAarHuTHON BOJIHE B BaKyyMe:
3.55 Lo
ElBlc
356 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpsiMosnHeitHOe pacnpocTpaHEHUE CBEeTa B OJHOPOJHOM
A cpene. Toueunslit ucToyHMK. JIyd cBeTa
3aKOHbBI OTPa)KEHHUS CBETA.
a=pf
3.6.2
alp
T77777 77777
3.6.3 [TocTpoeHne N300paKEHHI B IIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHHUS CBETA.
[Ipenomnenue ceera:
3.6.4

nysina = n,sinf.

AOGCOTIOTHBIN MMOKa3aTeb MPEIOMIICHHUS:
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Nagec = v

OTHOCUTENBHBIN MMOKA3aTENb TPETOMICHHUS:
n, M

n, v

nOTH

Xox JIydel B ipU3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CooTHoIIEHHE YacTOT M COOTHOILUEHHE JJIUH BOJH IIpH

nepexoac MOHOXPOMATHUYCCKOTO CBETa UYCpEe3 I'paHULy
paszaciia ABYX ONTHYCCKUX CPCU:

n2< nl n 2
iy A
3.6.5 [TosHOE BHYTPEHHEE OTPaXKEHHE.
IIpenenbHbIi YroJl MOJIHOrO BHYTPEHHETO OTPAKEHHS:
, 1 np
Sinay, = =—
Noru ng

Coluparoniiue W pacceuBarolIve JWH3BL. TOHKas JIMH3A.

DOKYCHOE PACCTOSIHUE U ONTUYECKasi CUjla TOHKOW JIMH3HI:

D= 1
3.6.6 =7

®opmysia TOHKOU JIMH3bI:

|~

Ly
d

| =

3.6.7

VBenuueHue, 1aBaeMoe JTUH30M:
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F\ h
f

k3

B ciyuae paccenBaronieit JIMH3bI:

1
DO=F = D 0,
3.6.8 F—E—Ifll
H d
Xox myda, IpOLWEALIEro JUH3Y IO IPOU3BOJIbHBIM YIJIOM K
e¢ rmaBHOW onTHueckoir ocu. IlocTtpoeHme wn300paskeHUIt
TOYKH W OTpE3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMax
36.9 doroanmnapaT Kak ontuyeckuil nmpudop. ['na3 kak onTuyeckas
o cucremMa
Wntepdepennus cBeta. KorepeHTHbIE UCTOYHUKU. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHUMYMOB B
UHTep(PEpEeHIMOHHONH  KapTWHE OT JABYX  CHUH(a3HBIX
KOT'€pEHTHBIX UICTOYHHUKOB:
3.6. y
MAaKCIIMYMBEI — A=2m—. m=0,£1,£2,+£3 |
e
Y
MITHIIMYMBEI — A= 411+l_];, m=0+1+£2 +3 _
o
Hudpakius csera. JudpaxkiuonHas pemérka. YciaoBue
HAOJMIOACHUST TJaBHBIX MAaKCUMYMOB TIpH HOPMaJIbHOM
3.6.11 NaICHUd MOHOXPOMAaTHYECKOT0 CBETa C JJIMHON BOJHBI A Ha

peméTKy ¢ nmeproaom d:

96



dsinp,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12 Jucniepcust cBera
4 KBAHTOBAA ®U1U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJTU3M
41.1 ['mnote3a M. Ilinanka o kBantax. ®opmyna ITnanka: E = hv
®otonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbse dpoToHa:
_E _h h
p= c ¢ A
4.1.3 ®dorordpdext. OnbiThl A.I'. CroseroBa. 3akonsl pororddexra
YpaHenue DitamTeitHa 11t porodaddexra:
Eporona = ABBIXOJA + Eiyumax,
riae,
hc
E(l)OTOHa =hv = 71
4.1.4 he
ABbeoga = thp = /1_Kp
2
Evunmax = i Zmax = eUsay
JlaBneHue cBera.
4.1.5 JlaBiieHre cBeTa Ha IOJTHOCTHIO OTPAXKAOIIIYIO MOBEPXHOCTH U
Ha TIOJTHOCTHIO MOTJIONIAIONTYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
42.1 [TnanerapHas Mmomens aToma
429 [Moctrynater bopa. M3nyuenue u mormiomieHane (GOTOHOB MPH

nepexoac aroma € OJHOro YpoBHA S5HCPTrUU HA ,prFOfII
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hv =h—c=

MR n

E,—E

" m

Y

JIuHeityaThie CEKTPHI.
CriekTp ypOBHEI SHEPrUU aToMa BOJIOPOAA:

4.2.3 —13,63B
E =——— n=123 _.
ne
4.3 OU3NUKA ATOMHOI'O A/1PA
431 Hyxnonnas moxens sinpa I'eitzenOepra — MBanenko. 3apsn
h sapa. MaccoBoe uucio sapa. M3zoronsl
PagnoakTuBHOCTB.
Annda-pacnan:
A A4 4
7X— 7Y + ,He
bera-pacnan.
DNeKTpOHHBIH B-pacnan:
4.3.2
A A 0 -
X7, + je+v,
[To3uTpouuslii B-pacnan:
A A 0= ., .,
XY + jE+ v,
I'amma-usnydenue
3aKkoH paJIMOAKTUBHOTO pacraja;
-t
4.3.3
[Iycth M — Macca paguoakTUBHOTO BelecTBa. Toraa
-t
m(t) =mgy*2T
43.4 SnepHsble peakuuu. [leneHne u cUHTE3 A1€ep
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YYEBHO-METOJINYECKOE OBECIIEYEHMUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®uszuka, 10 xmacc/ Mskumes I'.4., byxosues b.b., Uapyrua B.M.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBerenue»
®usuka, 11 kmacc/ Msaxumes ['.5., byxoBueB b.b., Uapyrun B.M.,
AxuuonepHoe oodmectBo «M3aarenseTBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Mertonu4eckue peKOMEHJAMU MO CHCTEME OLEHKH JOCTHKECHUSA
00yYarIUMUCS IJITAHUPYEMBIX pEe3yJIbTATOB OCBOCHMS
o0pa3oBaTeIbHBIX IPOrPaMM: https://edsoo.ru/metodicheskie-
materialy/tipovoj-komplekt-dokumentov/

KonTtekcthbie 3a1aun. 3aganus K yaeoOHomMy Kypey «Dusnkay : yueOHoe
nocobue / A.A. Skyta, JL.U. Acanosa ; non pen. JI.A. [lapuryTunoit —

MockBa : ®I'BHY «WHcTUTyT conepkaHUs U METOJIOB OOYy4YEHUS»,
2024. - 61 c.

Metoandeckuii keiic. Pemenne 3agad mo teme «BimaxxHocTh». Du3HKA.
10-11 xnaccer / E.1O. lyopoBuna, K.M. Illutukosa, A.A. fkyTa ; mox
pen. JL.U. AcanoBoui. — Mocksa : ®I'GHY «MHcTUTYT conepxaHus n
METO/0B 00yueHus», 2024. — 16 c.

Meronnueckuii  ketic. Bpruucnenue kodpdunmeHTa  MoOJe3HOTO
nercTBUsl 1uKInueckoro mporecca. @usuka. 10-11 kmacesr / ALA.
Axyra ; nox pen. JLU. AcanoBoil. — MockBa : ®I'BHY «HcTUTyT
coJiepKaHusi U METOJIOB oOyueHus», 2024. — 12 c.

[Ipaktuueckue (J1aboparopHbie) pabOTHI MO Y4EOHOMY MpEaMETy
«Dduzuka»y. OcHoBHOe oOmee obpa3oBanue. CpenHee ooOiiee
oOpazoBanue : yueOHoe nocooue / F0.B. Crapokypos, A.A. Sxyrta, H.I'.
Knanosa ; nox pen. JI.A. ITapuryrunoii. — Mocksa : ®T'BHY «HcTUTyT
COJIep>KaHMs U METOA0B o0OydeHus», 2024, — 28 c.

Peanuzauus npoduiabHOro 00yyeHus TEXHOJOTUYECKON (MHKEHEPHOM)
HAIpPaBJICHHOCTH Ha YPOBHE CpeaHEero oOImiero oo0pa3oBaHMs
meroaudeckue pekomenaanuu / T.}O. Jlomakuna, H.B. Bacunbuenko,
A.1O. Ilentun u np. ; nox pen. T.FO. Jlomakunoii. — Mocksa : ®T'BHY
«MHCTUTYT cTpaTeruu pa3BuTHs oOpa3zoBanus», 2024. — 55 c.
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e [lepeueHb pekOMEHIyeMOT0 OOOPYAOBAHUS JJIsl IIKOJBbHBIX KAOMHETOB
JIOTIOJTHUTENIBHOTO0 00pa30BaHMsI MHKEHEPHOU HampasieHHoOCTH / A.Jl.
bakyn, A.A. Skyra, JI.A. Ilapmytuna ; nox pen. JI.A. I[TapmyTuHoi. —
MockBa : ®I'BHY «WHcTUTyT cTpaTeruu pa3BUTHS OOpa3oBaHUS»,
2024. - 40 c.

e Meronnueckue pEKOMEH AN () VCIIOJIb30BaHUIO
CHEIUAIN3UPOBAHHOTO O0OpYAOBaHUS Ha 3aHATUSIX B MHXKEHEPHBIX
Kiaccax : mocobue s yautens / [1.H. Ps6os, A.A. SIkyTa u 1p. ; oa
pen. JLLA. Ilapmytunoii. — MockBa : ®I'BHY «HcTUTyT cTpareruu
pa3BuTUs oOpazoBaHus», 2024. — 61 c.

o JlocTiKeHHE METanpeIMETHBIX pe3yJIbTaTOB B paMKaxX H3yYCHHUs
IPEIMETOB  €CTECTBEHHOHAaydyHOro  Onoka. OcHoBHOEe  oO1iee
oOpazoBanue : Metonuueckue pekomenaanuu / H.A. 3arpannunas, JI.A.
[Tapmytuna, A.JO. Ilentun, A.B. TepemoB. — Mocksa : ®I'BHY
«MHCTUTYT cTpaTeruu pa3BuTHs oOpa3zoBaHus», 2023. — 136 c.

JABOPATOPHOE OBOPYJIOBAHUE
o Kowmrmekt nadopatopuii 1o npeamery Ousnka;
e MoOOWJIBHEBINI KJIaCC.

HUPPOBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
e UurepaktuBHoe yueOHoe mocobue «Harmsmnas ¢usuka. Bepcus 3.0».
HN3narensctBo OO0 «Dx3amen-Menuay, 2020.
e CIIOINOKOuMUT https://do2.rcokoit.ru/
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