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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepaibHOi pabodeil mporpaMmbl BocnuTanus W Konnenun
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3aALUAX
Poccuiickoii ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTrPaMMBlI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEILHOCTh U3YUYECHHSI TEM U Pa3/ICiiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHUM, OOIei
CTpaTernd OOy4YeHHs, BOCIMTAaHUS U Pa3BUTHS OOYyYaIOUIUXCS CpPEACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BAThH
3a/la4yu MPOPECCUOHAILHOM OpPHEHTALMM, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
IPOSIBIICHHUS] CBOUX HMHTEIUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUAIBHOCTSIM.

B nmporpamme mno (¢u3Mke ONpeaensoTcs IJIaHUPYEMbIE PE3yJIbTaThl
OCBOEHUS Kypca (PM3UMKU Ha YPOBHE CPEIHEr0 00I1ero 00pa3oBaHus: JUUHOCTHBIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHWM K JTUYHOCTHBIM,
METanpeIMETHBIM U MPEAMETHBIM pe3yjbTaTaM OOy4YaroIUXCsl, OCBOMBIIMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBbIE pPEe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOJaéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

cojJiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM o0ydeHusl.

[Iporpamma 1o @u3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0YMX IMPOrpamMMm.

[TporpaMMa no ¢gu3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
NOJIXOJOB K NpenoAaBaHuio (U3MKH HAa YriIyOJEHHOM ypOBHE NHpPU YCIOBUU
COXpaHEHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPUPOIbI, BBHICTyHas B
KayecTBe y4eOHOT0 MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:karomieMm mupe. HIKoabHBIN Kypc PU3HKN — CHCTEMOOOpa3yIOIUi
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKHE 3aKOHbI
JexXaT B OCHOBE IIPOIIECCOB W SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,



dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHbIMHM CBoiicTBaMu. M3yueHue
GU3MKK BHOCHUT OCHOBHOW BKJIaq B (OPMHPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa 00ydaromerocsi, B OpMUPOBAHNE YMEHUN TPUMEHSITh HAyYHBIN
METO/] TO3HAHUS TP BHITIOJIHEHUU UMH YYEOHBIX UCCIICIOBAHUIA.

B ocHoBY Kypca pu3uku Ha ypoBHE CpeJHEro 00111ero 00pa3oBaHus MOJIOKEH
PSAI UAeH, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOCHHUSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
o0beIMHEH BOKpPYTr (Qusnueckux Teopuil. Bemymmm B Kypce sBIsieTCs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoaracT MCIOJb30BAHUE
TYMaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBS3M pPa3BUTHUSA
¢u3uKkM C pa3BUTHEM OOIIECTBA, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbuzuku yriryoJi€HHOTO ypOBHS
MPEANOJIAraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX U TEXHOJOTMUYECKUX
MPUJIOKEHUI M3YYECHHBIX TEOPUH M 3aKOHOB. [Ipum 3TOM paccMmaTpHBarOTCS Ha
yYpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTUHU.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEICHHUS JIJIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takxke O0CYXKIACHUs
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHMe cojiepKaHUs MTPOTPaMMbI TTO (PU3UKE JOJKHO OBITH MMOCTPOCHO HA
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s pusuku peanuzanus 3TUX
MPUHIIMIIOB 0a3UpPyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSATEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JielcTByolero ¢akropa ydeOHoro mpoiiecca. s yriyO6n€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOIO YYEHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIFOYAIONIETO (DPOHTAJIbHBIE YYEHUUYECKHE ONBITHl MPU HU3YYECHUH HOBOTO
MaTtepuania, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanu3anuud (U3NUECKOrO0 TMpakTUKyma. B mepBom ciydae
MPaKTUKYM TpoBoAuTCs 160 B kKoHile 10 u 11 xmaccos, mbo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoit cmoco6 — 3T0
WHTErpainus paboT MpakTHKymMa B CHCTEMY JIaOOpaTOpHBIX pPadboT, KOTOpbIC
MPOBOJAATCS B Mpoliecce u3yueHus paszzaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PyKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIUU.



B nporpamme mno @uMke cHUCTeMa YYEHHYECKOrOo AKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBlICHAa €IUWHBIM MepedHeM. BriGop
TEMATUKH JJIS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUS W OCHamleHus kabunera ¢usuku. [lpum »TOM obOecmeunBaercs
OBJIAJICHNE OOYYaAIOMUMHCS YMEHHUSIMH TMPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], HUCCIEIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOM (PU3UUYECKOW MOJIENbIO, MO3BOJISIONINE TPUMEHSThH
W3YUYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3nienioB. [[s KauyecTBEHHBIX 3a/1a4y
NPUOPUTETOM SIBIISIOTCSA 3aJaHWs Ha OOBACHEHUE/NpPEICKa3aHHe MPOTEKAHUS
(bu3MYeCcKuX SBJIECHUHN U MPOILIECCOB B OKPYKAIOUIEH KU3HU, TpeOyromMe BbIOOpa
buznyecKoil MOAenu A CUTYalluu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUUYECKOMY OOECIEUEHUIO Y4eOHOTo IMpolecca Kypc (PU3NKU YIriIyOJE€HHOTO
YPOBHS Ha YPOBHE CpeHEro oliero o0pa3oBaHusl JOJIKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPaMMeE I10
bu3NKe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAallMOHHOE 000pYI0BaHHE.

JleMoHcTpallMoHHOE  000pyAoBaHHE (OpPMHUPYETCI B COOTBETCTBUHM C
OPUHIIUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCIICIOBAaHMSI M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe o0O0Opy/I0OBaHHE [JiI YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
Ja00paTOpHOTO OOOPYIOBAHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TIEJIIMH U3y4YEeHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

dbopMHpoBaHUEe WHTEpEca M CTPEeMJICHUS OOyYaroluxcsi K Hay4dHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABJICHUNA O HAYYHOM METOJIE TMO3HaHUS U (PopMUpOBaHHE
MCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PEHHsI KaK pe3ysibTaTa M3y4YeHHS OCHOB
CTpOEHUS MaTepuu U PyHIaMECHTAIBHBIX 3aKOHOB (DM3HKH;



dbopMHpoBaHUE YMEHUI OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupOBaHHE TPEACTABICHUNA O POJIM (PU3UKK AN Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTU;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyamymei
npo(hecCHOHANBFHOM  JIeATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOATOTOBKA K
nanbHeneMy o0y4eHHI0 B 3TOM HaIPaBJICHUH.

JlocTikeHne 3TUX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/1a4d B
npoliecce u3yueHus Kypca (GU3MK1 Ha ypOBHE CPEIHET0 00IIero o0pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSpHYIO  (DU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHUM MIPUMEHATH TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
(bu3MUecKuX SBICHUI B MPUPOJAE W JUIsl NPUHITHS NPAKTUYECKUX DPEIICHUN B
MOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIIOCOOOB PpEIICHUS PAa3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKoil MOJEINbI0, 3a/1ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHUe
(bu3MYecKO MOJENH, aJeKBAaTHOM YCJIOBUSIM 3a/ladyd, B TOM YHCIE 3a]a4y
WHKXEHEPHOIO XapaKTepa,

NOHMMaHuEe (U3MYECKUX OCHOB M MPUHLHUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX IIPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAHHUS M IIPOBENCHHUS
(¢u3NYeCKUX OIKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauuud  HHpOpMauH,
OIIPEIENICHNS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATENBCKOM,
TBOPYECKOM JICATEIIbHOCTH;

pa3BuTHe uHTEepeca Kk chepam mpodheCCUOHATBHOM JeATeTbHOCTH, CBI3aHHOM
¢ (pU3HKOM.

B cootBerctBun ¢ TtpedoBanusiMu OI'OC COO yriyOn€HHBIA ypOBEHb
u3yyeHus: yuyeOHoro nmnpeamera «®Pu3nka» HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus BbIOMpaeTcss OOyYarOUMMUCS, IUIAHUPYIOIIMMH TPOJAOHKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne puzuxu (yriayOn€éHHBIH YPOBEHB) HA YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoutcst 340 vacoB: B 10 kiacce — 170 gacoB (5 4yacoB B HENEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMme 1o (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
OPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUHUTEIb JEJIaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIWBUIYAJIBHBIX
0COOEHHOCTEH 00yJarommxcsl.

[Mlkona peanusyeT oOpa3oBaTelbHbIE TMPOTpaMMbl MM HMX YacTH C
NPUMEHEHUEM BJIEKTPOHHOIO OO0y4YeHHs, JUCTAaHLHMOHHBIX 00pa30BaTEIbHBIX
TEXHOJOTHUA C  y4yeToM TpeOoBaHMU  (enepaibHbIX  TOCYJapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHJAPTOB W JIPYroro 3akoHojaarenscTBa PP B cdepe



oOpas3oBaHusi, B cooTBeTcTBUU C «llosokeHneM 00 HIEKTPOHHOM OOyYE€HUU U
JTUCTAaHIIMOHHBIX 00pa3oBaTeiabHBIX TeXHOJIOTUIAX» MBOY «COJI Ne 45 .
KonunuecTBo 3aHATHH, TPOBOJUMBIX B (hopMaTe 3JIEKTPOHHOTO OOyUEHHUS U C
UCIIOJIb30BaHUEM JHUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHHA, IO y4eOHOMY
npenMety puszuka moxet nocturats 20 %.
[TpomexyTouHas aTTecTalus Mo y4eOHOMY MpeaMeTy (u3uKa MPOBOAUTCA
no marepuanam EI'D.



COJEPKAHUE OBYYEHUA
10 KIIACC

Pa3znea 1. Hay4yHblii MeTO MO3HAHUS NIPUPOABI.

dusuka — pyHIaMeHTanbHasg Hayka o pupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PUINYECKUX SIBJICHUM.

OKCIIepUMEHT W TEOpHsl B TpoIEecce MOo3HaHUs mnpupoiasl. Habmrogenue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIEC CUCTEMBI).

[TorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAs).

MonenupoBanue (U3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCONIOTHO TBEPAOE TENO, HJealbHasl >KUJIKOCTb, HJIC€AJIbHBIA TIa3, TOYECUHBIH
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPpaHULIbl €r0 MpUMEeHUMOCTU. Pu3znueckas
TEOPHSL.

Ponb m Mecto Qu3NKuM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepeHne cuiibl TOKAa W HampsDKEHUS B LIEMH MOCTOSSHHOTO TOKa MpHU
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO C LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
($u3NYECKUX BEIMYMH IIPU MIOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBmxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBH)KCHMS.
Cucrema oTcyéra.

[Tpsimast u oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MarepuagbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUalbHOW TOYKH, MX MPOEKUUM HAa OCH CUCTEMbI KOOpJHHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduky.

CBobOogHoe majeHue. YCKOpeHHe CBOOOTHOTO majicHus. J[BHmKeHHe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKH.

KpuBonuHeintHoe  aBvKeHUe. [IBHKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>XKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmom m vactora oOparieHus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaIbHOU TOUKH.



TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKECHHE CHApSAOB, LEMHHbIE, MIECTEPEHYATBIE UM PEMEHHBIE IEpeaayH,
CKOPOCTHBIE JIN(DTHI.

Jemoncmpayuu.

Mogenb cuctembl OTCUETA, WLIKOCTPALUS KUHEMATHUYECKUX XapPaKTEPUCTHUK
JIBHOKCHUS.

CriocoObI uCcClieT0BaHUS IBIKECHUM.

Nnnroctpanus npenebHOro NEPEX01a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriIoBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUUA, CKOPOCTEM IBHKEHHUSI OJHOTO U TOTO K€
T€JIa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOpPOCTH.

N3mepenne yCKOpeHUs: TIpU MPSAMOJMHEWNHOM PABHOYCKOPEHHOM JBHKCHUHU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIyTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO IaJICHUs (peKOMEHI0BaHO
WCIIOJIb30BaHNe IU(PPOBOI 1a0OPATOPHH).

N3yuenune nABWKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIIOTE3bl O MPAMON NPONOPIMOHAIBHON 3aBUCUMOCTH MEXKIY JaJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTBIO TENA.

N3ydyeHne IBUKEHUSI Tella IO OKPYKHOCTH C TIOCTOSSHHOM MO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MepHojia oOpallleHus] KOHUYECKOr0 MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

IlepBbii 3akoH HproroHa. MHepumaneHble cuctemsl otcu€ra. [IpuHUmMN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpenercHue,
MIPUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiivu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUSI. OJKBUBAJICHTHOCTh T'PAaBUTALIMOHHON W
VHEPTHON MaCCBI.



Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUsI CBOOOAHOTO MaJCHHSI OT BBICOTHI
HaJ| TOBEPXHOCTHIO IUIAHETBI M OT reorpauueckod MWHUPOTHL. JIBUKEeHUE
HEOECHBIX TeN U uX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJBXKEHHUS M CUja TPEHUs
nokos. Koapduument tpenus. Cuna CONMpOTHBICHUS NpPHU JIBWKCHHH Teia B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKCHHS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: MOAIINITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauyuu.

HabGnronenue nBUKEHUs Tell B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

KaueHuve JByX LMIMHAPOB WM IIAPOB PA3HOM Macchl € OJMHAKOBBIM
YCKOPEHHEM OTHOCUTEIBHO HEMHEPIUATBHOU CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEJCHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIBLHOM CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3YJIbTaTe B3AUMOIECHCTBUS TEI.

M3mepenne macc 1o B3auMOJIEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U TaICHUH.

[{eHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mepeHne paBHOJAEHCTBYIOIIEH CUJI IIPHU JIBMXKEHHH OpycKa MO0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHUS Opycka IIo
HAKJIOHHOM IJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HccnenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HHUKAIOIIUX B MPYXHUHE U
pE3UHOBOM 00pa3Iie, OT ux aedopMarium.

W3yueHnue NBUKEHUS CUCTEMBI T€Jl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOMN depes
JETKuit OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYHHE YIJIOBOTO KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBrkeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C IMEPEMEHHBIM
Kod(puIeHTOM TpEHUSI.

N3yueHue nBMKEHUS TPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE IBUXKCHHE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIBHO OcH BpamieHus. I[liedo cuibl.
CrnosxxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxecTu Tena.



YcnoBust paBHOBECHS TBEPAOIO TENA.

YcToitunBoe, HEyCTOWYNBOE, 0€3pa3TMIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCH: KPOHILUTEWH,
CTPOUTEINIbHBIA KPaH, peIIETUaThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUst paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre yCIOBHI pPaBHOBECHS TBEPIAOTO TeENA, HMEIOLIETO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U paCUET CHII YIIPYTOCTH.

N3ydeHnne ycTOWUNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAlb OTIOPBHI.

Tema 4. 3axkonvt coxpanenus ¢ Mexanuke.

HNmMmysibc MaTepranbHOM TOUKHU, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

HMmyJibC CHIIBI M1 N3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

MoMeHT umnynbca MaTepHaIbHOW TOYKHM. lIpencraBieHne o coxpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunbl Ha MajoM M Ha KOHEYHOM ImepemenieHuu. ['padpuueckoe
npecTaBiIeHUE padOThl CHIIBI.

MoIHOCTS CUJIBI.

Kunernyeckass sHeprus MarepuaqbHOM TOuUkH. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnMaNIbHBIE W HENOTCHUMANbHbIE CWIbL. lloTeHIManbHAas JHEprus.
[ToTeHmanbHas 3Heprust ynpyro neGopMuUpoOBaHHONW NpyxkuHbI. [loTeHnmanbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM mose. [loreHnmaneHas sHeprus
Teja B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO IIapa (BHYTpH M BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

Cs3pb pabOThl HEMOTEHUHUAIbHBIX CHJI C HM3MEHEHHEM MEXaHU4ECKOU
DHEPIMM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHNYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHeHne bepHymu Uid UACATbHOW KUAKOCTH Kak CJEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCcTpouCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOEe KaTaHHME Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

HN3mepenne MOITHOCTH CHUJIBI.

W3meHeHune 3Hepruu Tella MPU COBEPIIEHUU PaOOTHI.



B3auMHble TpeBpalllcHUs] KMHETUYECKOW W TMOTEHIMAIBHOW SHEPTUM IPU
JEWCTBUU HA TEJIO CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuit skcnepumenm, nabopamopnwie pabomeol, npaKkmuKym.

N3mepeHne nMiyJsibca Tea o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIW 3JIEKTPOMOOWIIE M MOLIHOCTH
CUJIBI TSITH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOICHCTBUH.

N3MepeHre KHHETUYECKOM YHEPTUH TEJIa [0 TOPMO3ZHOMY ITyTH.

CpaBHeHUE W3MEHEHUS! TTOTEHIIMAILHON PHEPTUU MPYKUHBI ¢ paOOTON CHUIIBI
TPEHUS.

Omnpenenenue padbOThl CHJIBI TPEHHS TPU JIBIDKEHHM Tella MO0 HAKJIOHHOMU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa 4 TEPMOAUHAMMKA.

Tema 1. OcHogbl MONEKYNAPHO-KUHEMUYECKOU MeoPUU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIIpHO-KMHeTnyeckorn Tteopuun (MKT), ux
onbiTHOe oOocHOoBaHue. Jluddysus. bpoyHoBckoe aBMWKeHHe. XapakTep
JBIDKCHUSI W B3aMMOJICHCTBUSL YaCTHI] BellecTBa. Mojielu CTpOEHHs] Ta3oB,
KUJKOCTEW U TBEPIBIX TEN M OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
mozened. Macca u pasMepsl MoJekyd (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TemnoBoe paBHOBecue. TemmepaTypa u crnocodbl e€ usmepenus. lllkana
temmneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIbI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temmneparypa (mkana temnepatyp KenbBuna). 3akon dansToHa. M3ompoiiecchl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
MIPEICTAaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOrO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KUHETUYECKOW SHEpPruei MocTynaTeaIbHOr0 TEMIOBOrO JIBUKEHUS €€ YACTHII.

TexHuueckre yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHUS YacTUI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus xxunkocten.

Mogaens onbita IlTepHa.



[IpuTsrKEeHUE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeToK.

HabGnronenue u ncciie1oBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXTY TOpSYE U XOJIOAHOU BOJOMA.

N3yuyeHue H30TEpPMUYECKOrO Mpounecca (PEeKOMEHIAOBAHO MCIOJIb30BaAHUE
1udpoBoii 1adopaTopun).

N3ydeHne n30X0pHOro mporecca.

N3yuenue nzobapHoOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM IS
TEPMOAMHAMHUYECKON CUCTEMBI. BHeNIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHHUS BEJIMYWH, OMHCHIBAIOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hyneoe Hawanmo TtepmoauHamMuku. (CamMONpOW3BOJIBHAA — pEJIaKCALIUs
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHECHMM:
ypaBHeHHEe MenaeneeBa—KianeipoHa u BbIpaXEHUE ISl BHYTPEHHEH JSHEPTHH.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMs YacTHUL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH YHEPTUU OJHOATOMHOIO HMJI€AJIBHOTO
rasa.

KBazucrarnueckne U HECTaTUYECKHUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoArHaAMUKe. Beraucinenne paboTsl mo rpaduky
rpolecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  JHEpPIruu
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHuss pabotel.  KoHBekuus,
TEIUIONPOBOHOCTbD, U3TyUYECHHUE.

KomnuectBo Ttemnotrel. TenmnoéMkocTh Tena. YHaenbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUus
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temonepenaye. I[lonsrtue o0
aauabaTHOM TIpoIiecce.

IlepBbiii  3ak0OH TepMOAMHAMUKHU. BHyTpeHHsis osHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLIECCOB: YEpPE3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI ITPOXOIUT
eIMHCTBEHHAs afauadbara. AOCONIOTHAS TeMIepaTypa.

Bropoli 3akOH TEPMOAMHAMHUKHA Ui  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 0o0Jiee XOJOAHOTO Tejia K 6ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[Tpunnumns! aectBus TerioBbix MamuH. KIT/I.



Maxkcumansaoe 3naduenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIEeKThl MCIOJb30BaHUs TEIUIOBBIX ABUrarenieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHHU4ecKue yCTpOMCTBAa M TEXHOJOIMYECKUE IPOLECCHI: XOJIOAWIbHHUK,
KOHJMIIMOHED, NU3ENbHBIM M KapOIOpAaTOpHBIN JBUTATENIH, NapoBas TypOHHa,
MOJYYCHHUE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIMUS «TEIJIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TETNIOBOTO HAcOCa, YTHIM3AIHs OMOOPTaHUYECKOTO TOTUINBA JIJIst
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3nyuiHoe orauBo.

CpaBHEHUE yAETBHBIX TEIUIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanne aqnadaTHOro npouecca.

KoMmbroTepHble MO/IENN TEMJIOBBIX JABUTATEIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnabaTHOro mpouecca.

W3yueHue B3aMMOCBSI3U DHEPTUM MEXMOJIEKYJISIPHOTO B3aUMOJACUCTBUS U
TEMIIEPATYPbl KUTICHUS KUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éewyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjeHcanus. Mcrmapenue u KumeHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHUs.

HacblllileHHbIE W HEHAachIlleHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTH
IJIOTHOCTH M AABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUS OT AaBICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue nu amopdubsie Tena. AHU30TPONHS CBOMCTB
KpuctayuioB. [lnaBneHue W KpuCTaM3auMs. YJeJdbHas TEMIoTa IJIaBJICHUS.
CyO6numariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimpeHue XUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUKMHA
TEIUIOBOTO PaCIIUPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUn B Pa30BbIX MEPEXOaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsDKeHHE. Ko3(PhUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanunnsipusie siBnenus. J{aBieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.



TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI:  KUIKHUE
KPHUCTAJUIBI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacmmpeHue.

CBoiicTBa HACBHIIIEHHBIX NTAPOB.

Kunenune. Kurnenue nmpy noHM>XEHHOM JTaBJICHUM.

W3mepeHne cuitbl HOBEPXHOCTHOTO HATSKECHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie BiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KHUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buner negopmanuii.

Habmronenne manbix aedopmariuid.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIb/A.

N3ydeHnne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEILECHUH.

N3mepenne kodduirenta noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanue 3aBUCHUMOCTH JAepopMalM  pEe3MHOBOro obpasua  oT
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe no.e.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W IOJYIPOBOJHHKH.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUS DIJICKTPUUYECKOIO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KysoHa.

DJeKTprdecKoe nmose. Ero nencTere Ha JIEKTPUUYECKHUE 3aPSAbI.

Hampsoxk€anocth  anekTpuueckoro  mosit.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHMATOB U
HanpspkeHue. [loreHunanpHass sHEprus 3apsAjia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman snexTpocrarnyeckoro mnossi. Csi3b HANPSYKEHHOCTH MOJS M Pa3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpyHIMT CynepnO3UINN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilose paBHOMEpHO 3apsKEHHOU



OeCckOHEUHOM TIIOCKOCTU. KapTuHbl JIWMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH U
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3aPSI0B.

JusnexkTpuku B AJIEKTPOCTATUYECKOM  TMOJIE. JnanekTpuueckas
MIPOHUIIAEMOCTH BEIIECTBA.

Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeMHEHUE KOHIeHCaTOpOB. [locnenoBarensHoe cCOEqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM IOJIE.

TexHuyeckrue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCcaTophbl, TeHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsKEHHBIX IIACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U JUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apsSIKEHHBIX TEJ.

HaOmronenue npeBpalieHus Hepruu 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUI0
M3JIyUYECHUSI CBETOUOMA.

N3ydyeHne npoTekaHusi TOKa B LEMU, COACPHKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 371eKmpuyeckKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akoHn Oma Jig yyacTka IeMu.

DJIEKTPUUECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI M TUIOMIAJU IONEPEYHOTO CEUYCHUSI.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.



[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHBIX ekTpuieckux meneil. [IpaBmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrOo TOKa. TemioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJC u BHyTpeHHEe CONPOTHBJIECHUE HMCTOYHHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJJICKTPUYECKOW 1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA W TEXHOJOTMYECKHE IMPOLECCH: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AIEKTPUUECKON SJHEPTUU.

Hemoncmpauyuu.

W3MepeHne CUJTbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS IUIMHIAPUYECKUX POBOJHUKOB OT JIJIUHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CHUJTBI TOKA OT CONTPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO IJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coeMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIHMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTHM CWJIbI TOKAa OT HANpsDKEHHS] [JIs  JIaMIIb
HaKaJIMBaHUSI.

YBenuueHue npejiesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd IJIC raabBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOANUMOCTbD.

DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYUYKOB.



[ToynmpOBOHUKH. CoOcTBeHHass W TIpUMECHas  NPOBOJUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA AJIFOMHUHMS, dJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpOBOIMMOCTB DJIEKTPOJIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3IyXa.

CpaBHEHHE MPOBOIUMOCTH METAIOB U MOJIYITPOBOIHUKOB.

OOHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

HaGmronenue amextposusa.

N3mepeHnne 3apsiaa OMTHOBAJIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaAKTEPUCTHKYU AUOJA.

Du3uyecKuil MPAKTUKYM.

CriocoOb! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIMYMH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIENOBAaHUWA  3aBUCHMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEMJIOKEHHBIX THNoTe3 (BbIOOp U3 pador,
ONMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUEHUYECKUH  HKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeameTHbie CBA3M.

N3yuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEP>KATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBICHUE, HAYYHBIH (akT, rumoresa, (pusnyeckas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTopusl.

Mamemamuxka: penieHUe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napabona, runep6ona, ux rpadpuku u cBoiicTBa. TpuroHomerpuyeckue (QpyHKIUU:



CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopbl ¥ MX MPOEKIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoze, nupdysus, ocMoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAKOUIEH Cpenbl,
yTUIU3alusg OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKM  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B dKUBOU IPUPOJE.

Xumusa: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, ANEKTPOJIUTUYECKAS JUCCOLMALMS, TAIbBAHUKA, SJIEKTPOHHAsS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO31yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIIONB30BAHHMEM MEXaHU3MOB,
y4€T CyXOro M IKHJIKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYTHUE), ABUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
NOJIyYEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKAasl 3alIUTa, 3a3€MJIEHHE JJIEKTPOIpPHOOpOB,
ra3opaspsaHble JIaMIIbl, TOJIyIPOBOIHUKOBBIE PUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe moJsie. Bektop MarHuTHOW WHAYKUOWHW. [IpyuHOMI Cyneprno3uuuu
MarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUH.

MarsnuTHoe 1oJIe NMPOBOAHUKA ¢ TOKOM (TIPSIMOTO ITPOBOJHMKA, KATYIIKH W
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Ammnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MarunutHoe 1nose B BemecTBe. GeppoMarHeTHKy, rapa- U JuaMarHeTUKy.

TexHuyecknue YCTpOHCTBA M TEXHOJOTUUYECKUE TPOIECChl: MPUMEHEHHE

MTOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarH1TOB, TEeCTeP-MYJbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

KaptuHa  nuHMM  WHAYKOMA  MAarHUTHOTO  MOJS  IIOJOCOBOIO U
ITOKOBOOOPA3HOTO IMMOCTOSTHHBIX MarHUTOB.

KapTuHa mMHMN MarHUTHOM MHAYKLIHMH TIOJISL JUTMHHOTO IIPSIMOTO ITPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO IIPOBOIHUKA, KATYILIKHA C TOKOM.

BzaumopernicTBre 1BYyX NPOBOJHUKOB C TOKOM.



Cuna Amnepa.

[erictBue cumel JIopeHIIa Ha HOHBI JIEKTPOJIATA.

HaOmnronenue nBUXEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHMn JNEUCTBHUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, nPpAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB peppOMarHeTHUKOB.

HccnenoBanne NeMCTBUSI MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3ydenne 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. InekmpomazHumnan UHOYKYUA.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. JOJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHWTHOM uWHAykuuu Papanes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJIC uHAYKIMK B MPOBOJHUKE, IBMKYIIEMCS B OJHOPOJHOM MArHUTHOM
ToJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NM TOCTOSTHHOTO TOKA.
SArnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: HMHAYKIHMOHHAS
MeYb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMNU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Jemoncmpayuu.

HaGmronenue siBfieHust 3JIeKTPOMArHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MarHuTHOTO TIOTOKA.

[IpaBuiio Jlenna.

[TaneHre MarauTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTU MU3MEHEHUS
CUJIbI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHON MHIYKLWH.

OrnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanusi U BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

KonebarennHas cucrtema. CBoOOIHEIE KOIcOaHU .



["apmonnyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHUCAHUE.
DHEpPreTHYecKoe ONMHUCAHUE (3aKOH COXPAaHEHUs MEXaHUYEeCKOW 3Hepruu). BeiBoa
JTUHAMAYECKOTO OMUCAHUS TaPMOHMYECKUX KOJICOaHUN U3 UX DHEPTreTUYECKOTO U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amimtyga u ¢aza xonebanuil. CBsi3b aMIUIUTYIbI KOJ€OAHUN HCXOHOM
BEJTUYMHBI C aMITUTYIaMHA KOJIeOaHUH €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u uactora koneOanuid. [lepuon ManbiXx CBOOOJHBIX KoJieOaHUIA
MaTEeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3aryxaromux Kojebanusx. BeiHy)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.

TexHuueckue yCTpONCTBAa U TEXHOJIOTMYECKUE MPOIIECChl: METPOHOM, YaChI,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKCHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJ€OaHUl rpy3a Ha HUTU OT
aAMILUTATYIbI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOHBIX
KOJICOAHHI OT CONMPOTHUBIICHHUS.

UccnenoBanre koyie0aHUM Tpy3a HAa MACCHUBHOM MPYKHUHE C IEJIbIO
dbopmupoBaHus NMpEACTaBICHUIN 00 HAeaIbHON MOJIEIN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs YHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BIHYKICHHBIX KOJIEOaHUN.

Hab6mronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYNKUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B X0 KOJeOaHUl Ha yIPyroM MO/ABECE.

N3ydenne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanvie yObIBaHUS aMIUIUTY/IbI 3aTYXaIOIIHUX KOJIEOAHHM.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

Tema 2. InexkmpomazHumnele Koebanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsia KOHAEHCATopa C aMIUTUTYION CUJTBI TOKA B KOJIe0aTeThbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYPE.

3aTtyxaronime AJIIEKTPOMArHUTHBIE KOJICOaHMsI. BrinykxeHHbIE
AIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOIIEE 3HAUYCHUE CHJIbl TOKA W HAMNpsDKEHUs TPU pa3IudHON (opme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHH.



CuHycouanbHbli NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanvupiii  Tpanchopmatop. IlpomsBoncTBo, mepegadya U MOTpeOIeHHE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TMPU MPOU3BOACTBE AJEKTposHepruu. Kynbrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUM B TIOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: SIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpONepeaay.

Hemoncmpauuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUHN OT UHIyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOaHU.

['eneparop He3aTyXarOLIKX IEKTPOMArHUTHBIX KOJIEOAHHI.

Mopens 3JIEKTPOMarHuTHOTO T€HEPATOPA.

BbIHyX/I€HHbIE CUHYCOUJAIbHbIE KOJICOaHUS.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onanc mnpum mocCiIeIOBAaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

VYCeTpoiicTBO U MIPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mogenb JIMHUY 3JIEKTPOoIEpENayH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanre INMEpEMEHHOIO TOKAa 4epe3 ITOCIENO0BATEIbHO COCAUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOTO PE30HaHCa.

HccnenoBanre paboThl MCTOYHUKOB CBETA B LIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GOJIHDI.

Mexannueckue BOJIHBI, YCIOBHA HX pacnpocTtpaHeHus. llomepeunbie wu
MPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaKeHHeE, MpeloMJIeHHe, MHTepdepeHIus U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOLIEH CPELBI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IyUYEHUS! DJIEKTPOMArHUTHBIX BOJIH.
B3aunMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  MPEJIOMIICHHE,
noJisipu3aius, uHTepdepeHuns u qudpakuus.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI PaIMOCBS3U U TeNEBUACHUSA. Pagnookanus.



DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKArOLIEH CPeJIbI.

TexHUYecKue YCTpONCTBa M MNPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBHI, pajiap, paJuonpuéMHIK, TeIEBU30p, aHTeHHa, Teraedon, CBY-neun,
yJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacIpoOCTpaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

HabmroieHue oTpakeHus U NpeIoMIICHUSI MEXaHUYECKHUX BOJIH.

Habmronenue narepdepeHny u Auppakiiny MEXaHUYECKUX BOJIH.

AKyCTHUYECKHI pE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro IPpUMEHEHUE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOAHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
IpesioMJIeHUE, NOoJaspu3auus, Tudpakuus, MHTephepeHIus.

OO6Hapy:xeHue nH(PpakpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOJIMHEHOE pacIpoCTpaHEHUE CBETA B OJAHOPOJIHOM cpene. JIyd csera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3oOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTellb
npenomieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YacTOThI
CBE€Ta M COOTHOUIIEHHWE IJMH BOJH MPU IMEPEX0oJe MOHOXPOMATHUECKOTO CBETa
yepes rpaHully pa3zena AByX ONTHYECKUX CPEN.

Xon nyweit B npusme. [ducnepcusi cBera. CloXHBIM cocTaB 0enoro cBera.
IIBeT.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroyl MoJHOrO BHYTPEHHETO
OTpaXKEHUS.

ColOuparomue W pacceuBaromde JUH3bL. ToHKas JuH3a. DOOKyCHOe
paccTossHUE M OINTHYECKas CHJIa TOHKOM JIMH3bL. 3aBUCHUMOCTh (DOKYCHOTO
paccTosiHusl TOHKON ceprudeckoil JHH3bI OT €€ I€OMETPUH U OTHOCHUTEIHHOTO
MIOKa3aTelIs MPEIOMIICHUS.

@opmyJiia TOHKOU JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xop nyda, NpOLIEAIIEro JIMH3Y IOJ IMPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

Onrtuueckue mpubopbl. Paspemiaromnas crnocoOHOCTh. ['71a3 Kak onTuyeckas
CUCTEMA.



[Ipenenbl NpPUMEHUMOCTH FTEOMETPUYECKON ONTHUKH.

BonnoBass ontmka. HWurepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMYMOB W MHHMMYMOB B HWHTEpP(QEPEHIIMOHHON
KApTUHE OT JBYX KOTEPEHTHBIX HCTOYHHMKOB. [IpuMepnl KilacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakunumonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMyMOB IIpU  [aJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpPOMCTBA M TEXHOJIOTMUYECKHE IMPOILIECChl: OYKH, JIyINa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIICHUs CBETA.

Hab6nrogenue noJHoro BHyTPEHHETO OTpaskeHus. Mozesb CBETOBOJA.

HccnenoBanre XO0Ja CBETOBBIX IYYKOB 4Ye€pe3 IUIOCKONapalIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanrie CBONCTB U300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

HabGmronenue nntepdepeHuu cpeTa.

Habmto1eHue 1BETOB TOHKUX IJIEHOK.

Hab6monenune nudpakium ceera.

N3yuenue nudpakiinoHHON pErETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu ceera.

HabGnrogenue noasipu3aluy CBETA.

[IpumMeHeHune noJApoUa0B ISl U3YYEHHS] MEXAHUUECKUX HaIPSKEHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

W3mepeHne nokaszaTesns MpeJoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUIKUX JTHH3).

N3mepenne pOKyCHOTro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tomyuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajla U JIMH3bI.

[Tosryuenue n3o0pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6mronenune nudpaxium, nHTepdEpEeHIINN U TOJIIPU3AIINH CBETA.

W3yuyeHue noyisipu3anyu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yuenne nnTepdepeHnn 1a3epHOro U3IyuyeHus Ha IByX LIEAX.

HaGmronenue aucnepcun.

HabGmronenue u ucciaegoBanve Iu(ppakiimoOHHOTO CIIEKTpa.

M3mepenue IMHbI CBETOBOW BOJIHBI.



[Tony4yenue cnekTpa U3IMy4YEHHUS] CBETOAMO/A MPU MOMOIIM AUPPAKIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIbHOM TEOPUU OTHOCUTEIbHOCTH.

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEeUaIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpazoBanust  JlopeHiia.
VYcnoBue npuuMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YACTHLL.

Y4yeHn4eCcKuil IKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTll (1O
(doTorpadgusiM TPEKOB 3apPSKEHHBIX YACTUIL] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKkynaphno-601n060ii Oyaiusm.

PaBHOBeCHOE TeIIOBOE U3JIydeHUE (M3IyueHHe aOCOTIOTHO YEPHOTO Tena).
3akoH cMmeuieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPrUs U UMITYJIEC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonbl hoTodPdekrra. YpaBHeHHE
OuinmeHa 1 poroaddexra. «KpacHas rpanuna» Gporoaddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHME CBETa Ha abCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyro moBepxHocTh). Ombitel II. H.
JleGenena.

BosHoBBIE cBOMcTBa yactul. Bonnel ne bpoiuid. JInvuHa BosiHbl e bpoins u
pasMepbl 00JacTH JIOKalW3alMu JABWXKYyLIeHcs vactulbl. KopmyckymnspHo-
BOJIHOBOM Jyanu3M. Judpakiius 351eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eitzendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
doTosneMEeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®doTo3dQdeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMTHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  COIPOTHUBIIEHHSI  MOJYNPOBOAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padbomul, npaKmuKym.

Hccnenosanne Gporopesucropa.



N3mepenne nocrostHHoi [Inanka Ha ocHOBe uccnenoBanus Gpororddekra.
HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO OT HANPSIKEHUS.
Tema 2. Dusuka amoma.

OneITBl IO KCCIAEAOBAHUIO CTpOEHUsA aroma. [limaHerapHas mMonaenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienue GOTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS DHEPIUMU HA JPYTOM.

Buapl ciektpoB. CIIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHHe cBeTa. Jlazep.

TexHuyeckne yCTpOHCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaTbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopna.

Habnronenue IMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Ornpenenenue JUIMHBI BOJIHBI JA3€PHOTO U3ITy4YCHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaOmronenue muHeyaToro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Dusuka amomMHO20 A0PaA U INEMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsina siapa. MaccoBoe
quCio saapa. M30Torsl.

PagnoaktuBHOCTh. AJsbda-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnaj. ['amMma-u3iydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIErO0 W3JIy4YEeHUs. BiMsHuE pPaguoOaKTHUBHOCTH Ha YKUBbIC
opranu3mMbl. EcrecTBeHHbli PoH n3inydenus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIIPABIIEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKHME ACHEKTHI Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHaapTHo Monenu. TéMHas Martepuss U TEMHaS
DHEPIusl.

EnuHCcTBO pusznueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHask ToMOorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (OoTOrpadusim).



HccnenoBanre paguoakTUBHOTO (DOHA C UCIIOJIBb30BAaHUEM JI03UMETPA.

N3yuyenune noriomeHus 0eTa-4acTrIl aTFOMIUHUEM.

Pasnen 8. JjieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIpyMEHUMOCTh 3aKOHOB (U3MKK IS OOBACHEHUS MPHUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHMUYECKUX HcclieoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAS aCTPOHOMMUSI.

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

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa U
3BE31. DTambl )KU3HH 3BE3I.

Mneunsit Ilyte — Hama [Nanaktuka. Ilonoxxenne n nBuxkenue CoaHna B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€34HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpEeSICHHs TTOJI0KEeHHUsST HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3Auss (CEBEpHOTO MOJyIIapus U SPKHUE
3BE3ILI.

HaGmiogenuss B Teneckon JlyHbI, TJIaHET, TyMaHHOCTEW U 3BE3AHBIX
CKOILJICHHM.

Pu3nvecKuil NPaKTHKYM.

Cnoco0bl n3mMepenus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHUYECKUH  SKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0maree NOBTOPEHUE.

OO6o01IeHre U CUCTeMAaTH3allMsl COJepKaHus pa3eioB Kypca «MexaHuKay,
«MonekynspHas ¢u3uKa U TEPMOJMHAMUKAY, «DJNEKTpoauHamuka», «Komebanus



U BOJHB, «OCHOBBI CIELHAIBHON TEOPUHM OTHOCUTENBHOCTHY», «KBaHTOBas
buznka», «IEeMEHTHI aCTPOHOMUHU U aCTPOPUIUKI.

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (hU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHUHE MUPA, 3HAYCHHE OIMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIMA
0 (pusmueckoll KapTUHE MHUpaA, MECTO (PU3NUECKON KAPTUHBI MUpa B OOLIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABJICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

Nzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Feorpapuu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ20
NnO3HaHUA: SBICHHUE, HAay4HbId (DAKT, rumoresa, (pu3MvecKas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHI, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpHUroHOMeTpUyecKue
(yHKLIHH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHkuud. [lpu3Haku nogoOus TPEyroJbHUKOB,
OIpeieNIeHUE MIIOAAN MIIOCKUX (GUryp 1 00bEMa Tell.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM Ipupojie, KoieOaTelbHbIE
JBWKEHUS B JKMBOM TNPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3ByKOBasl JHAarHOCTUKA B MEIWILIMHE, OINTHYECKHE SBIECHUS B JKUBOU
npUpoe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIu3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpoJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHIYKIUOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3JI€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, tenepoH, CBY-meub, ynpTpa3ByKOBas JUHarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmapaT, BOJIOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A I[TPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHHS y4eOHOro mpenmera «Dusukay
JOJDKHBI OTPaKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN JESITENBHOCTH, B TOM YHUCJIE B YACTH:

IrPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUUECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTHU COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaqaHCKOTO
oOlllecTBa, Y4YacTBOBaTh B CaMOYIpPaBJICHUHM B 00pa3oBaTeIbHOU
OpraHu3aIuu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMAaHUTapPHOW M BOJIOHTEPCKOU JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

e CHOCOOHOCTH OLICHMBATHh CUTYAI[MI0O U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUCHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCTIe B JIEATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMUBOTO OYIyIIETO.

ICTETHYECKOT0 BOCTIMTAHMS:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEpEC K pa3nu4HbIM chepam mpodecCHOHANTBHON JAESTEILHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3HKONW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oyaymiel mpodeccuu U peain30BbIBaTh COOCTBECHHBIC
YKW3HEHHBIE TIJIaHbI;



TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUI0O M CamMO00pa30BaHUIO B
o0nactu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(OPMUPOBAHHOCTh KOJOTUYECKOM KYJIBTYpBI, OCO3HAHHE TI00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPY’KAIOIICH Cpele Ha
OCHOBE 3HAHUS LIeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHne ONbITa JEATEIbHOCTH SKOJOTUYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'O IMIO3HAHMA:

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

OCO3HAHHME IIEHHOCTH HAy4YHOH JesTeNbHOCTH, FOTOBHOCTH B IIpoliecce
U3y4YeHUs1 (PU3MKU OCYIIECTBIATh MPOEKTHYIO U HCCIEAOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC yqeﬁnble JelcTBUSA
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOSITENILHO  (OPMYJIMPOBATh H  aKTyallU3UpOBaTh MpolIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIATh TENU JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH WX
JIOCTHKEHUS,

BBISIBIIAITH  3aKOHOMEPHOCTH MW TPOTHUBOPEUMS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUATLHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHWBATh COOTBETCTBHE
pPE3yIbTATOB LIEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH;
KOOPJIIMHUPOBATh M BBIMOJHATE pPabOTy B YCIOBHSAX peajbHOTO,
BUPTYJIBHOTO 1 KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBaTh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

BJIaJICTh HAYYHOU TEPMUHOJIOTHUEH, KIIOUEBBIMHU MOHATUSIMU U METOJaMU
(bu3MYecKoi HayKH;

BJIAJCTh HAaBBIKAMH  y4e€OHO-MCCIICIOBATEILCKON | MIPOEKTHOMN
JEATCIBHOCTH B 00JIACTH (PU3HKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENILHOMY TIOMCKY METOJOB peIIeHUs 3a1ad  (PU3UIECKOro
coAepyKaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIQJICTh BHUJAAMHU JACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAUU, MPE0OPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX
CUTyallMsX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH
busuKy;



BBISIBJISAITh TPUYMHHO-CIIC/ICTBEHHbIE CBSI3M M aKTyaJlU3MpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JI0Ka3aTelIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KpPHUTEpUU
pELIeHHS;

aHAIM3UPOBaTh TOJYYEHHbIE B XOJI€ PEUICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa3oBaTEIbHOU
JESATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PUBHUKY;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HaHMS MO (U3NKE B TMPAKTHYECKYIO 00JIacTh
KU3HEIEITeIbHOCTH;

yMETh UHTErPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIE UJIEH, PEIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOITYyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HaBBIKAMHU TONydeHHUs WHGOpManuu (HU3HUECKOTO COACPKAHUS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH IOWUCK,
aHalW3, CUCTEMATHU3ALMI0 M WHTEPHPETALHI0 HHQOpPMALUU Pa3THYHBIX
BUJIOB U (DOpM TIpe/ICTaBIICHHS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTMM B  PEIIEHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpPraHM3allMOHHBIX 3a/lady € COOJII0JIEHUEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMS B PA3NMUHBIX (popMmaTax c
y4éTOM Ha3Ha4deHHWs: WHGOpMAlMKU M IIENIeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIbHYIO0 (POPMY MPEACTABICHUS U BU3YATTU3ALINH.

KoMMyHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIEHWe Ha Ypokax GU3UKA HW BO BHEYPOYHOU
NEeATEITbHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CHUTyalldd ©W CMATYaTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUy AIbHON PaOOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHa KOJUICKTHBA,;

NPUHUMATh IIEIM  COBMECTHOM JEATEIbHOCTH, OpPTraHW30BBIBATH M
KOOPJIMHUPOBATh JICUCTBUS TIO €€ JOCTHIKEHHUIO: COCTaBJIATh IUIaH



JNEeUCTBUH, pacrpeaesaTh PO ¢ YYETOM MHEHUIN y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4e€CTBO CBOETO BKJAJAa M KAKIOr0 y4aCTHUKA KOMAaHAbl B
OOIIMiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE ITPOEKTHI, OLICHWBATH HJEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTHUBHOE CTPATErMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallMsiX,  MpPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEHICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOM pabOThl C YUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEANOYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

paciidpsATh paMKh y4eOHOro TpeAMETa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 34 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO IPYAUIMU B 00JaCTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA U KYyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIaJICTh HABBIKAMM [IO3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPILIAEMBIX JIECTBUN M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAaHUII;

UCIIOJIB30BaTh MpUEMBI pedIIeKCUU Il OLEHKU CUTyaluu, BhIOOpa
BEPHOI'O PELICHUS;

YMETh OILICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO KX
CHUKECHUIO;

IIPUHUMATh MOTHBBI M ApPryMEHTHl JPYIUX IIPU aHAIU3€ PE3yIbTATOB
JIESITCIIbHOCTH;

MPUHAMATH Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHl JIPYTMX IPU aHAIU3E PE3yIbTATOB
JIESATCIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.



B mporiecce AOCTHXKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrPaMMBbI IO
¢uszuke [ YpPOBHS CpeAHEero oOmero o0pa3oBaHUS Yy OOyYaroluxcs

COBEPILIEHCTBYETCS IMOIMOHATBHBIH WHTEJUICKT, TIPEIITOTararoIIu i
c(OpPMUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHMMAaTh  CBOE

HYMOLIMOHAILHOE COCTOSIHUE, BUJIETh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOU
IMOLIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIUPOBAaHMSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJICHUE, CIOCOOHOCTh aAJalTHPOBATHCS K
HYMOLIMOHAJIBHBIM M3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTHXKEHUIO LENU
U yCIIeXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE JI€HCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIOMIEH CIHOCOOHOCTh MOHHMATh  SMOIMOHAIBHOE
COCTOSIHHE JpPYTHUX, YYHUTHIBATH €r0 MpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPauMBAaTh
OTHOIICHUSI C JAPYTUMHU JIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pa3zpemarb KOH(IUKTHI.

[NPEAMETHDBIE PE3VYJIbTATEI

K xoniy oOyuenuss B 10 knacce npeaMeTHbIC pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

MOHMMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
HKOJIOTUYECKOM, COIMAIbHOW M OTHYECKOM cdepax esaTeIbHOCTH
4eJIoBeKa, POJb U MECTO (PM3MKU B COBPEMEHHOM HAy4YHON KapTUHE MUPA,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QYHKIUHA  (PU3MYECKOH TEOPUH —  MCXaHUKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POJb (U3UYECKOU TEOPUHU B
(bopMHpPOBaHUU MPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3ivyarth YCIOBHUS MPUMEHHUMOCTH Mojeneld (Quanueckux Teln Hu
NPOLIECCOB (SIBJICHMM): WHEpLMaIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEPJOE TENO, MaTepuajibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOO/JHOE mMajeHue, aOCONIOTHO ympyras jaedopmaius, aOCOTOTHO
yIpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTU
U TBEPAOIro (KPUCTAJUIMYECKOI0) TeNa, UACAIbHBIN ra3, TOYCUHBIN 3apsl,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth ycioBUS (TPaHUIlbI, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAJTU3UPOBaTh U OOBSACHATH MEXAHUYECKHUE TIPOILIECChl M  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBIOKEHUS, TpeoOpazoBanus [anmuiess Juisi CKOPOCTH M TEpEeMElICHUs,
3akOoHbl HplOTOHA, NpUHOMI OTHOCUTENbHOCTH [anmuimes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYyJIbCAa U MEXaHUYECKON
DHEPTUHU, CBSI3b PabOTHl CHUJIBI C M3MECHCHHEM MEXaHWUYECKOW IHEpPTHH,
YCJIOBUS paBHOBeCHUs] TBEPJAOro Teia), MPU ITOM HCIOJIb30BaTh
MaTeMaTHUYECKOe BBIPAKCHUE 3aKOHOB, yKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['amuies, BToporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJbCa U
MEXaHUYECKON SHEPruu, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

aHAJM3UPOBATh U OOBICHATH TEIUIOBBIC MPOIIECCHl U SIBJICHUS, UCTIOJb3Ys
ocHOBHbIe MOJOKeHHd MKT u 3aKkoHBI MOJEKYISIPHOW (PUBHKK U
TepPMOJUMHAMHUKU (CBA3b JIaBJCHUSA HJCAJIBLHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW SHEPTUEl TEIUIOBOTO JBHKEHHS W KOHUECHTPALMENW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEHM KHWHETUYECKOMN
SHEPrUEN TEIMJIOBOIO JIBMYKECHUS €r0 YacCTHIl, CBA3b JABJICHUS HACATBbHOIO
raza ¢ KOHLEHTpalUWe MOJEKYJI M €ro TeMIEepaTypou, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJMHAMUKH, 3AKOH
COXpaHEHHS DHEPIHMU B TEIUIOBBIX IMPOIECCax), IPU ATOM HCIIOIb30BaTh
MaTeMaTHU4YECKOe BBIPAKCHUE 3aKOHOB, yKa3bIBaTh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHeneeBa—KnaneipoHna;

aHAJU3UPOBATh W OOBSACHATH JJICKTPUUYECKUE SBJICHUS, HCIOJb3YS
OCHOBHBIC TOJIOKCHUS M 3aKOHBI JICKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
BJIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIMAJIbHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyilioHa, a
TAKXKE€ TMPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa I yyacTka
LHEeNMd W U1 3aMKHYTOM DJIEKTPUYECKOM Ienu, 3akoH Jlxoyns—JIeHua,
npasuia Kupxroda, 3akonsl @apazes i 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
MepEMENICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEJN, CUJIA,
MOMEHT CHWJIbl, JaBJICHHWE, TMIOTCHIMAJIbHAS DHEPTUs, KUHETUYECKas
DHEPrusi, MEXaHWuYecKas SHEprus, padoTa CHIbI, IIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cuja TSKECTH, CHila YOPYTroCTH, CUJia TPEHHS, MOIIHOCTb,
DHEPIUsl B3aMMOJCHCTBUS Tela ¢ 3eMiI€i BOMM3M € IMOBEPXHOCTH,
SHEprus ynpyroi jgedopmarii  MPYXKUHBI, KOJIHYECTBO TEIUIOTHI,
abCoIoTHAs TeMIepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
DHEPrusl MJCAIBHOTO OJHOATOMHOTO Trasza, padoTa HIeaJbHOIO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEMIoOBOro
JIBUTATENS;, AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B



BaKyyM€ M B JAMDJIEKTPUKE, MNOTCHIHMAI 3JIEKTPOCTATUYECKOrO IIOJI,
pPa3HOCTh  IOTEHUHMAJOB, AJIEKTPOABIKYIIAs  CWja, CWiIa  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKAa, 3JIEKTPUYECKass EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOrO MOJIS
KOHJIEHCATOpPa;

OOBSICHATH  OCOOEGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [JIBJKCHHE, TEIUIOBOE JIBMDKCHHE 4YacTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECUE, OPOYHOBCKOE JBHKEHUE, NU(PPy3usi, UcrapeHue,
KHUIICHUE U KOHJECHCAIUs, IUIABICHUE U KPUCTAJUIN3aLUs, HAIIPABICHHOCTD
TEIIONEepENaut, NICKTPU3ALUs TeJl, SKBUIIOTEHIUAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO ITPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
OPYrOoM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHHM, TIPU  OTOM
KOHCTPYHpPOBAaTh YCTAHOBKY, (DHKCHpOBATh pe3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJIE TpapUKOB C Y4YETOM
aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BEIBOABI 110 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHHS (U3MUECKUX BEIUYMH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON TMIOTE3BL: IUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOro Tpy/la IpU MPOBEAECHUH HCCIIeI0BaHUN
B paMKax y4eOHOro OKCIEpPUMEHTa, MPAKTUKyMa U  y4eOHO-
MCCIIENOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: Ha OCHOBAHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJeNM, OTBedaroled TpeOOBaHUSIM 3ajlauu,
OpUMEHATHh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUil NpH MCHOJIB30BAaHUM MaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MpoOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yJbTaTbl M KOPPEKTHPOBATH METOJBI PEUIEHUS C
y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

peliaTth KayeCTBEHHbIE 3a/Jauyd, TpeOyIollue MNPUMEHEHHUs] 3HAHUNA U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAaKKE WHTErpaluil 3HAHUH U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY pacCyXI€HUI ¢ ONOPOI HAa U3yUEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3UYECKUe SBICHUS;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
IPUHIUMIOB PabOThl U3MEPUTENBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

NPUBOJNUTH MPUMEPHl BKJIAJAa POCCHMCKUX M 3apyOEKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKHU, B OOBACHEHHE MPOIECCOB OKPY’KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JESATEIIbHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMMM IpOLIECCaMU, C
HO3ULMI 3KOJOTUYECKON O0€30IaCHOCTH, NMPEACTABIECHUI O pallMOHAaIbHOM
IPUPOJIONIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKl M TEXHOJOTMH JUId JaJbHEHUIIEr0 pa3BUTHUA YEJIOBEYECKOIO
0OIIIECTBA;

IPUMEHATh pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJIEp)KaHUSI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TE€XHOJIOTHI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsl TOMCKA, NEpepadOTKM M MpEeAbsIBICHUS Y4YeOHOW U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
uH(pOpMaIKU, MOIYYEHHON W3 pPa3IUYHbIX HCTOYHHKOB, KPUTHYECKH
aHANM3UpOBaTh  MOJy4aeMyr0  HMH(OpManmuio0 U  OLEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUy;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHHsT HOBBIX 3HAHMW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpylnme C KCIOJIHEHHEM pa3jMYHbIX COIMAIBbHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIbl, PAMOHAIBHO PACIPEACATh AEITEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTrO W3
YYaCTHUKOB T'PYNIIbI B pEHIEHUE paCCMATPUBAEMON TPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AesTEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.

K xoniy oOydenuss B Il knacce npeaMeTHbie pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

MOHMMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MUpa, POJib aCTPOHOMUU B
IPAKTUYECKOM  JIESITEIBbHOCTH 4YEJOBEKA W  JAJIbHEWIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OIMHUCATEIIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTETFHON M TMPOTHOCTUYECKON (GyHKIWN (pu3udeckoit Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHOW TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, poib (puszmdeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUMN O
bu3nuecKoil KapTUHE MHUpPa, MeCTO (U3HUYECKOM KapTHUHBI MUpa B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUM O IPUPO/IE;



paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENer (Quanyeckux Ten u
IPOLIECCOB  (SIBICHMI): OJHOPOJHOE JIIEKTPUYECKOE M OJIHOPOJHOE
MarHuTHOE MOJIA, TAPMOHUYECKUE KOJIeOaHNsI, MAaTEMAaTUIECKUN MasITHUK,
UJCAIbHBIA MPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJHBI, WJEATbHBINI
KoJIe0aTEeNbHBIN KOHTYD, TOHKAas TUH3a, MOJIeTIC aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IH CBETA;

paznuyaTth ycCIOBHUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3ys OCHOBHBIC IIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
DIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBwio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM WENu CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJATbl  CHEUUAIbHOW  TEOpPUH
OTHOCHUTEJIbHOCTU DUHINITEIHA);

aHANIM3UPOBATh U OOBSICHITH KBAHTOBBIE MPOLECCHI U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doToapdexra, mnepBbld W BTOPOM mocTydarsl bopa, nOpuHIMO
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOIO M MacCOBOT'O YHCENl M DHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
PaZMOaKTUBHOTO pacnaaa);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHHUS, HCIONb3Yys] BEIUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO MOJISA, MOTEHIMA 3JIEKTPOCTATHYECKOTO
NOJII, PAa3HOCTh MOTEHLUUAJIOB, AJIEKTPOABIKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, cuja AMIepa, UHAYKTHUBHOCTD,
ANEKTPOJABIKYIIASL CHUJIAa CAMOMHIYKLIMH, 3HEPrusi MArHUTHOTO MOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMIYJIbC, TOJIHAsg DSHEprus,
JHEPrus TNOKOS CBOOOJHOM 4YaCTUIbl, PHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
AIIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHLns
BOJIH, Ju(dpakuus, [OUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHe,
dotosnextpuueckuii hdext (dpororddexr), ambda- u Oera-pacmambi
saaep, raMMa-u3aydyeHue saep, (u3NyYecKue MPUHIUIMBI CIEKTPaIbHOrO
aHanu3a u padoThI Ja3epa;

ONpENENATh HaIlPaBI€HUE WHAYKLUWHW MAarHUTHOTO MOJs NPOBOJHHMKA C
TOKOM, CHJIbI AMItepa u cuiibl JIopeHia;

CTPOUTH U300paKEeHUE, CO3]aBAEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

IPUMEHSATH OCHOBOMOJATAIONIMEe ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,



MPOUCXOMSIIUX B 3BE3/IAX, B 3BE3AHBIX CUCTEMaX, B MEKIaJTaKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOJIIOLUHU 3BE3/] U BeelleHHO;
IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (DU3MUECKUX BEJIMYHUH C
UCIIOJb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOM  3aBUCHMOCTH
¢uznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  M3MEPEHUH, JenaTh BBIBOJABI MO  pe3yibTaraM
UCCIIeIOBAHNUS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJly4YEHHBIE PE3yNbTaThl W JENaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUTOTE3bI;

OTKCHIBaTh METO/BI OTYUEHHUS HAYIHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBujia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMS;

pemarbh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBHUS BBIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJauyd, MPUMEHSAThH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3NYECKUX TEOPUN
OpU  HCIOJNb30BAaHUM MAaTEMAaTUYECKUX METOJOB pEeUIeHHs 3ajad,
MIPOBOJUTH PACUEThl HA OCHOBAHWW UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
PE3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOIYYCHHBIX
pe3yIbTaTOB;

pemarh KadyeCTBEHHBIE 3a7aud, TpeOyrolue NPUMEHEHUS 3HaHUN W3
pa3HBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
HENOYKY pacCyKIeHUI C OOPOH Ha N3yUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKIAJAa POCCUMCKUX H 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESTEIIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MYECKUMH TMpolieccaMu, ¢
MO3UIINHI IKOJIOTHUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOIOTIONH30BAHUH, a TAK)KE€ Pa3yMHOM HCIOJB30BAaHWUU JOCTHXKCHHUU



HAayKl M TEXHOJOTMH Uil JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3jHyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3MUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, IPU ATOM HCMOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIY4YaeMyl0  HMHQOpMAlMI0 U  OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

paboTarh B TpyIIE C HMCIOJHEHUEM pPa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA00Ty IPYMIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHMBATH BKJIaJ KaXXIOTrO W3
YYACTHUKOB TPYNIIbI B pEIIEHUE PAaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBJISITh MOTUBALMIO K OyAyied npodhecCuOHaIbHOM AeATENbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpaxTieckne (uudposrbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
Paznexn 1. HAYUHBII METO/ ITIO3HAHMS IIPUPO/IBI
1.1 HayuHnblii MeTOJT TO3HAHUSI TPUPOIBI 6 0 0
Hroro no paszneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
24 3aKOHbBI COXPAHEHUsI B MEXaHUKE 10 1
Hroro no pazgeny 35
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPHH 15 1
3.2 TepmoauHaMuka. TeroBble MalIMHBI 20 1
33 Arperatsble cocTosiHMS BelecTBa. da3oBbie 14 1
MIepPEX0/1bl
Nroro no pazgeny 49
Paznen 4. JIEKTPOAMHAMUKA
4.1 DJIEKTPUYECKOE TOJIe 24 1
4.2 [ToCTOSIHHBIN 3IEKTPUYECKHUN TOK 24 1
4.3 Toxku B pa3nmuyHbIX cpenax 6
Hroro no pazneny 54
Paznea 5. PU3HUYECKHAN MPAKTUKYM
5.1 Pu3NYeCKU IPAKTUKYM 16 16
HUroro no pazgeny 16




PesepBHOE Bpems
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/iejioB H TeM udponbie
Ne i/ NporpaMMEI pas Beero Konrtpoabusbie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecypee
Paznea 1. QJJIEKTPOIUHAMUKA
1.1 MarunurHoe 1oJe 14
1.2 DJIEKTpOMarHuTHasi UHIY KIS 13 1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHandeckue KoaeOaHust 10
2.2 DJIEeKTpOMarHUTHBIC KOJIeOaHUs 15
73 MexaHn4YecKue U 3JIEKTPOMarHUTHbHIC 10 1
BOJIHBI
2.4 OnTuka 25 1
Hroro no paszueny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopnyckynsipHO-BOITHOBOW Tyallu3M 15
4.2 ®dusnka aToma 5
43 ®u3nKa aTOMHOTO SIApa U AIEMEHTapHbBIX 5
YaCTHII
Nroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH

12

Ntoro no pazgeny

12

Paznea 6. PU3HUYECKHAN MPAKTUKYM




6.1 \ Pu3n4ecKuil IPaKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus u 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
JESTEIIBHOCTH, IPHOOPETEHHOTO TPU
n3ydeHuu Kypca ¢usuku 10 — 11 xmaccor
Hroro no pazaeny 15
Pe3epBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170

16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

®uszuka — pyHIaMeHTalbHas HayKa O
IIpUpoJIe

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

https://resh.edu.ru/subject/28/10/

HayuHblii METOJT TO3HAHUS U METOABI
nccae0BaHus GU3HMYECKUX SIBJICHUI

DKCIIEpUMEHT U TEOpHUs B MPOLIECCe MO3HAHMS
npuposl. HaGmoieHre u 5KCIepruMeHT B
(busuke

CniocoObl u3MepeHus pU3NYECKUX BETUUUH
AOCOII0THAs M OTHOCUTENbHASI TOIPEIIHOCTH
U3MepeHui (pU3NUECKUX BEIUIHH
MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpPa, B TPAKTHYECKON
NEeITEeILHOCTH JIIOIEH

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

Mexannueckoe aBuxeHue. Cucrema oTcyera.
OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.
[Ipsimast 1 oOpaTHas 334U MEXaHUKH

https://resh.edu.ru/subject/28/10/

Pannyc-BekTop MaTepualbHONU TOUKH, €TO
IIPOEKLUU HAa OCU KoopAuHaT. Tpaekropus.
[Tepememenue. Ckopocts. X mpoeknuum Ha
OCH KOOpAMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'padnueckoe onrcanne paBHOMEPHOTO
MPSIMOJIMHENHOTO ABU)KEHHUS

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

10

CioxeHne nepeMeneHnii 1 CKOPOCTEN.
Pemenue 3anau

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

11

HepaBuomepHoe nBuxenre. MrooBeHHas
cKopocTh. Yckopenue. [Ipamoinuneitnoe
JIBUYKEHUE C TOCTOSIHHBIM YCKOPEHUEM

https://resh.edu.ru/subject/28/10/

12

13

14

I'paduueckoe onrcaHue MpsIMOIUHEHHOTO
JBM)KEHUS C TOCTOSIHHBIM YCKOPEHUEM

CBoboaHoe najzieHue. Y ckopeHue cB0OOOIHOTO
najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH U UX rpadpuxu

JIBr>keHue Telia, OpOIIEHHOr0 O] YIJIOM K
TOPU30HTY

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

15

16

KpuBonmHeliHoe aBuxkenue. J[BH>KeHUE 1O
OKPY>KHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb.
[Tepuon m yacrora. LleHTpOCTpEMHUTEIIBHOE U
IIOJIHOE YCKOPEHHUE

duznyeckuil npakTukyM no teme "N3yuenue
HEPABHOMEPHOI'O JBUKECHHUSI C LIENBIO
olpeziesieHus MTHOBEHHOM ckopocTu"

https://resh.edu.ru/subject/28/10/

17

18

19

20

21

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenne yCKOpeHHUs TP NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHKEHUU 110 HAaKJIOHHOM
miockocty"

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOTHOTO
nageHusa"

dusnyeckuil npakTukyM no teme "M3yuenue
JBUKEHMSI TeJla 10 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO"
Konrtponsnas padora no reme "Kunemaruka"
[IepBe1it 3akoH HeroTona. MTHEpuManibHbIe
cuctemsl orcuéra. [IpuHiun

oTHOocuTenbHOCTH ["anunes. HennepuuaibHbie
CHUCTEMBI OTCUETA

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

Cuna. PaBHogeicTBytO1Ias cuiia. Bropoit

22 https://resh.edu.ru/subject/28/10/
3akoH HeroroHa. Macca
ITpuumun cymeprio3uiuu cuil. Pemnrenne .

23 DI SyHEpHosHit HHCHHE SaAad https:/resh.edu.ru/subject/28/10/
Ha PUMEHEHKE 3aKOHOB Hpr0TOHA
3aKOH BCEMUPHOTO TATOTEHUS.

24 DKBUBAJICHTHOCTh T'PAaBUTAIMOHHON U https://resh.edu.ru/subject/28/10/
WHEPTHOM MacChl
Cuia TSOKECTH B yCKOPE .

25 H yCKOPEHHE CBO00/HOr0 https://resh.edu.ru/subject/28/10/
HaJeHus
JIBrm>keHre HeOECHBIX TEJI U UX

26 HCKYCCTBEHHBIX CIlyTHUKOB. [lepBas https://resh.edu.ru/subject/28/10/
KOoCMHUYeCKasi CKoOpocTh. 3akoHbl Keriepa

27 Cuia ynpyroctu. 3akoH ['yka. Bec tena https://resh.edu.ru/subject/28/10/
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

28 JIBIOKEHUE B )KUJKOCTHU U T'a3e C Y4ETOM CHIIBI https://resh.edu.ru/subject/28/10/
COTIPOTHUBIICHUS CPEIbI

aBjeHue. ' mapocraTnueckoe aaBjcHHUE. .

29 A ol a https://resh.edu.ru/subject/28/10/
Cuna Apxumena
BzaumogeiictBue Ten. TpeTuil 3aKoH .

30 3 OACHCTBHE TC pe 3ako https://resh.edu.ru/subject/28/10/
HrroTrona
Ao6comotHo TBepaoe Teto. [locrynarensHoe .

31 P M 1 https://resh.edu.ru/subject/28/10/
BpalaTeIbHOE JBUKEHHUE TBEPOTO TEJIa
MoOMEHT CHJIBI OTHOCUTEIIEHO OCH BPAIICHUS. .

32 patit https://resh.edu.ru/subject/28/10/
IImeyo cunbl
CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
Teay. LleuTp TskecTH Tena. Y ClIoBHS .

33 y- Hentp https://resh.edu.ru/subject/28/10/
paBHOBeCHUsI TBEPIOTO Tena. Bumsl
paBHOBECHsI
@u3nYeCcKUil NPAKTUKYM IO TEME

34 "N3mepenne paBHOAECUCTBYIOLIEH CUIIBI TPU
JBIKEHUH OpyCKa MO HAaKJIOHHOM TIOCKOCTH"

35 DU3NYECKUI TPAKTUKYM I10 TEME



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIINX B MIPYKUHE B PE3UHOBOM
obpasue, oT ux aepopmarmn”

36

37

38
39

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ABMXKEHUS OpycKa 1Mo
HaKJIOHHOM TIOCKOCTHU C IEPEMEHHBIM
kod(pdurmeHTom TpeHus"

du3nuecKuil MpakTUKyM 110 TEMe
"NccnenoBanue yciaoBUi paBHOBECHS
TBEPJIOro TeJla, UMEIOLIEro OCh BpareHus "
Pemenue 3agau

Kontponbnas padota no teme "J[uHamuka.
Craruka TBepaoro tena"

https://resh.edu.ru/subject/28/10/

40

Wmnysbc MaTepraibHOW TOYKH, CUCTEMBI
MaTCpHaJIbHBIX TOYCK. HCHTp MacC CUCTEMBI
MaTepHaIbHBIX ToueK. Teopema 0 TBUKCHUN
IICHTPa Macc

https://resh.edu.ru/subject/28/10/

41

Nmnynbe cuiibl 1 I3BMEHEHHUE UMITYJIbCA TeNa.
3aKoH coXpaHEHUs UMITyJbca. PeakTuBHOE
NBIDKEHHE

https://resh.edu.ru/subject/28/10/

42

MoMeHT uMItysibca MaTEPUAIIBHON TOYKH.
IIpencrasienue 0 COXpaHEHUU MOMEHTA
VMITYJIbCA B HEHTPAIBHBIX MOJISAX

https://resh.edu.ru/subject/28/10/

43

Pemrenue 3agau

44

Pabora cvibl Ha MajJOM U Ha KOHEYHOM
nepemenieHnu. ['padpuueckoe npeacrapneHue
paboThl CHITbl. MOIIIHOCTD CHJIBI

https://resh.edu.ru/subject/28/10/

45

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KNHETUYECKOU SHEPTUI
MaTepualbHOU TOYKU

https://resh.edu.ru/subject/28/10/

46

HOTGHHI/IEUIBHLIG 1 HCIIOTCHU M AJIbHBIC CHUJIBI.
[TorenmmanpHas 3Heprusi. Bropas

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

KOCMHYCCKasA CKOPOCTh

TpeTBSI KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIHAJIBHBIX CUJI C UYBMCHCHHEM

47 o https://resh.edu.ru/subject/28/10/
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHHUs MEXaHUYECKOM dHEepPTuu
Yupyrue u Heynpyrue CTOIKHOBEHHUSI.
48 VYpaBuenue bepuymium s uaeanbHon https://resh.edu.ru/subject/28/10/
KHUJKOCTU
Ou3nyecKkuil MPakTUKyM IO TeMe
49 "N3mepenue umimyibca Tena o TOpMO3HOMY
nytu"
50 KonTponbHas pabota o Teme "3aKOHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npencraBiaeHuit 0 mpupoae
51 Ter1oTel. OcHOBHBIE nojioxkeHust MKT. https://resh.edu.ru/subject/28/10/
Juddyzus. BpoyHoBckoe ABUKEHHE
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX
52 Ten. XapakTep IBUKEHHS U B3aMMOJICHCTBHS https://resh.edu.ru/subject/28/10/
YaCTHUII BEIIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).
53 KonuuectBo BemectBa. [loctosinaast https://resh.edu.ru/subject/28/10/
ABoraapo
54 Temneparypa. Tenuosoe pasrosece. Hkana https://resh.edu.ru/subject/28/10/
Lenscus
55 Pemenne 3amau https://resh.edu.ru/subject/28/10/
56 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://resh.edu.ru/subject/28/10/
57 Ypasuenne Menzencepa-Kianeipora. https:/resh.edu.ru/subject/28/10/
Pemrenue 3agau
58 AOcoiroTHas TemriepaTypa. 3akoH JlaapToHa https://resh.edu.ru/subject/28/10/
59 Vsonponeccsl B uaeaikHoM rase ¢ https://resh.edu.ru/subject/28/10/
MMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA
60 I'paduueckoe nmpeacTaBaecHUE U30MPOIICCCOB: https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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https://resh.edu.ru/subject/28/10/

U30TEpMa, U30X0pa, H300apa

61

OcHoBHoe ypaBHeHue MKT

https://resh.edu.ru/subject/28/10/

62

Pemenue 3agau

63

64

CBs13p a0COIOTHON TEMIIEPATYPBI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM HEPrueH MoCTyaTeIbHOTro
TEIJIOBOTO ABM)KECHHUS €€ 4aCTHLL

®uznueckuil NpakTUKyM o teme "M3yuenue
M30TEPMHUYECKOTO mporiecca”

https://resh.edu.ru/subject/28/10/

65

O00011eHEe ¥ cucTeEMaTU3alus 3HaAHUHI 110
Teme "OcuoBsl MKT"

https://resh.edu.ru/subject/28/10/

66

67

Kontponbnas padota nmo teme "OCHOBBI
MKT"

TepMmonnHaMuueckas cucrema. 3alaHue
BHEIIHUX ycsioBud uis T/ cucremsl.
Bremnne v BHyTpeHHUE TapaMETPBI.
[TapameTtpsl T/] cuctemsl Kak cpeaHue
3HAYEHMs BEJIMYMH, OIUCBIBAIOIIUX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

https://resh.edu.ru/subject/28/10/

68

Hynesoe Hauano TepMOAMHAMUKH.
CamonponsBosbHas penakcanus T/l cucteMsl
K TEIJIOBOMY PABHOBECHIO

https://resh.edu.ru/subject/28/10/

69

70

71

Mopaenb uieaabHOTO Ta3a B TEPMOIUHAMUKE.
VYcnoBusi TpUMEHUMOCTH 3TOW MOJENIH

VYpaBuenue MenpaeneeBa-Knanelipona u
BBIpa)KEHHE JIJIsl BHYTPEHHEN SHEPTUU

BripaxkeHue 17151 BHyTpeHHeH SHepTrun
OJIHOATOMHOTO HJICAIbHOT'O Ta3a.
KBa3ucraTnueckue U HeCTaTHUECKUe
IIPOLIECCHI

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/10/

72

DreMenTapHast paboTa B TEPMOIUHAMUKE.
Brruncienue paboThl 1o rpaduKy mporecca

https://resh.edu.ru/subject/28/10/
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Ha pV-nuarpamme

Terutonepenaya Kak criocod N3MEHEHUsI

73 BHyTpeHHel sHepruu T]I cucremsl 6e3 https://resh.edu.ru/subject/28/10/
COBEpILICHHS PabOTHI

74 KonBeknus, TermionpoBogHOCTb, U3JIyYECHUE https://resh.edu.ru/subject/28/10/
KomnuectBo Tennorsl. TermmoéMKoCTh Tena.

75 Y ACIBHAS  MOJIAPHas TEMI0CMKOCTH https:/resh.edu.ru/subject/28/10/
BEILIECTBA. Y IebHAs TEIJI0Ta CrOPaHUS
TOILIHMBA

76 Pac€r komectsa TeMIOTE 1P https://resh.edu.ru/subject/28/10/
TeIIonepeaye

77 Honsrue 06 axmadariom npouccce. Hlepabii https:/resh.edu.ru/subject/28/10/
3aKOH TEPMOJIUHAMUKHI

78 Koamiecteo Tenuotst u pabora kax Mepst https:/resh.edu.ru/subject/28/10/
M3MEHEHUs BHyTpeHHel sHepruun T/l cuctemsl
BTopoii 3ak0H TepMOJIMHAMUKY AJIs

79 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLECCOB. https://resh.edu.ru/subject/28/10/
HeoOpaTuMocTh IpUPOTHBIX TMPOIIECCOB

80 [Ipunnune! aeiictBus Temnosbix MammuH. KIIT https://resh.edu.ru/subject/28/10/

81 Makcumansaoe 3Hauenre KII. [Muka KapHo https://resh.edu.ru/subject/28/10/

82 Pemenue 3amau https://resh.edu.ru/subject/28/10/
DKOJIOTHYECKHUE aCTIEKThI UCTIOJIb30BaHUS

83 TEIUIOBBIX JABHUrareneut. TemnoBoe https://resh.edu.ru/subject/28/10/
3arpsi3HEHUE OKPY KAIOIIEeH CpeJibl

84 Pemrenue 3agau

85 Obobmenne n CHCTEMATH3AIMA SHAHUHA 110 https://resh.edu.ru/subject/28/10/
teme "TepmoauHamuka. TemnioBble MallIMHbBI

36 KonTponbHas pabota mo Teme
"TepmonnHamuka. TenaoBele MalIuHbI"
[TapooOpa3zoBaHue 1 KOHJEHCALIHSL.

87 Hcnapenue u kunenue. Y nejibHas TEILUIOTA https://resh.edu.ru/subject/28/10/

mapooOpa3oBaHus
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HaCBIIJ_IeHHBIe 1 HCHACBIICHHLIC ITapbI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AABJICHUA HACBIIICHHOI'O mmapa OT

88 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMaA https://resh.edu.ru/subject/28/10/
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
HKHUJKOCTU

89 Braxcaocts Bospyxa. Abcomotnas u https://resh.edu.ru/subject/28/10/
OTHOCHUTEJIbHAS BJIAXKHOCTh

90 Permrenue 3amau https://resh.edu.ru/subject/28/10/
TBépnoe Teno. Kpucramimyeckue u

91 amMop¢HbIe Tena. AHU30TPOIHS CBOWCTB https://resh.edu.ru/subject/28/10/
KpUCTAJLJIOB

92 Inapene u kpHCTAIIM3ALIA. Y IeIbHAS https://resh.edu.ru/subject/28/10/
terioTa miasneHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. Pactsokenue u

93 cxarue. Casur. Monyine FOnra. Tlpenen https://resh.edu.ru/subject/28/10/
yapyrux aedopmarmii
TennoBoe paciIMpeHne KUIKOCTEN U

94 TBEPABIX TEJ. AHTAPMOHU3M TEILIIOBBIX https://resh.edu.ru/subject/28/10/
KoJe0aHuil 4acTHuIl BEIIeCTBa

95 Ipeodpasosanme sueprun B (asosbx https://resh.edu.ru/subject/28/10/
nepexoaax

96 YpaBHeHHE TEIJIOBOTO OajlaHca https://resh.edu.ru/subject/28/10/

97 Pemenne 3amau
[ToBepxHOocTHOE HaTsKeHUe. KanwsipHbie

98 siBJIEHUsI. J{aBieHue 1Mo MCKPUBJIEHHON https://resh.edu.ru/subject/28/10/
MOBEPXHOCTHIO kuaAKocTu. Popmyna Jlamnaca

99 Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TEMI0eMKOCTH "

100 OU3NYECKUI TPAKTUKYM I10 TEME

"U3Mepenue yieabHOM TemIOThI IJIaBJIEHUS



https://resh.edu.ru/subject/28/10/
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npaa

O0001IeHYE ¥ cUCTEMATU3aLMU 3HAHUI 1O

101 Teme "ArperatHbie COCTOSHMS BEIIECTBA. https://resh.edu.ru/subject/28/10/
da30Bble IEPEXObI"

102 KonrponsHas pabora o Teme "ArperarHsie
cocTtosiHus BeniecTBa. @a3zoBbie nmepexonl"
DnekTpu3anus Tel U €€ MPOosIBICHUSI.

103 OnexTprriecKuii 3apsy, Jlga srna https://resh.edu.ru/subject/28/10/
ANEKTPUYECKUX 3apsaaoB. [I[poBoaHUKH,
JUAJICKTPUKHU U TTOJIYITPOBOTHUKH

104 JMEMEHTAPHBIA SMEKTPHIECKHH 3apA/l. 3aKOH https://resh.edu.ru/subject/28/10/
COXpaHEHUS ICKTPUICCKOTO 3apsiaa
B 7| .T . .

105 3aUMOJICHCTBHC 3apAJI0B. 1 OHCHHDIC AL https://resh.edu.ru/subject/28/10/
3akoH Kynona

106 Pemntenue 3agau https://resh.edu.ru/subject/28/10/

107 Jnexrpuricckoe none. Ero aekicrene na https://resh.edu.ru/subject/28/10/
AIEKTPUUECKUE 3aPsiIbI
Hanpsok€HHOCTB 2JIEKTPUUECKOTO MO,

108 IIpobrntii sapax. JIuHMM HANPAKEHHOCTH https://resh.edu.ru/subject/28/10/
AIEKTPUYECKOTO ToJIst. OTHOPOTHOE
AIEKTPUYECKOE MOJIe
[ToTeHIIUaIBHOCT AIIEKTPOCTATUYECKOT! .

109 OTeHI OCTB JJICKTPOC cckoro https://resh.edu.ru/subject/28/10/
noJisi. Pa3HOCTh MOTEHIIMAJIOB 1 HATIPSKEHUE
[loTenuumanpHas SHEPrUs 3apsiia B

110 3JIEKTPOCTATHYECKOM ToJe. [ToTeHuman https://resh.edu.ru/subject/28/10/
3JEKTPOCTATUYECKOTO MOJIsS

BS3b HaIIPSHKEHHOCTH IOJIA U HOCTH .

111 Coas PAKCHHOC 0 PasHOC https://resh.edu.ru/subject/28/10/
MTOTEHITMAJIOB JIJISl DJIEKTPOCTATUYECKOTO TTOJIST
IT .

112 PHHLIT CYTCPTIO3HIIH SIICKTPHHCCKHIX https://resh.edu.ru/subject/28/10/
nojaeu

113 Pemntenue 3amau

114 [Tone Toueunoro 3apsna. Ilose paBHOMEPHO https://resh.edu.ru/subject/28/10/
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3apsKEHHOU cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

115 mapa. [Tone paBHOMepHO 3apsiKEHHOU https://resh.edu.ru/subject/28/10/
OECKOHEYHOI INIOCKOCTH

116 TIpOBOHUKN B SNIEKTPOCTATHYECKOM MOTIC. https://resh.edu.ru/subject/28/10/
YcaoBue paBHOBECHS 3apsIOB

117 JISIIKTpUICH U IOy NIPOBO/IHUKH B https:/resh.edu.ru/subject/28/10/
AIEKTPOCTATHYECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

118 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO https://resh.edu.ru/subject/28/10/
KOHJIEHCAaTOpa

119 [TapannenpHOE COEIMHEHNE KOHJIEHCATOPOB https://resh.edu.ru/subject/28/10/

o0  Ilocienosareisroe coeaunenme https://resh.edu.ru/subject/28/10/
KOHJICHCATOPOB

121 DHeprus 3apsHKEHHOI0 KOHAEHcaTopa https://resh.edu.ru/subject/28/10/

122 Pemnrenue 3anau https://resh.edu.ru/subject/28/10/

123 JIBIKCHUE 3apAKCHHOMN HaCTHIIb! B https://resh.edu.ru/subject/28/10/
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

124 Pemntenue 3agau https://resh.edu.ru/subject/28/10/

125 0606,1,HGHH6 1 CHCTGMaTHga,I,mﬂ SHAHHH 10 https://resh.edu.ru/subject/28/10/
TeMe "DIIEKTpUYECKOE M0JIe

126 KonTponbHas pabota mo Teme
"Dnexkrpuueckoe nose"
Cuia Toka. [TocTostHHBIH TOK. Y CI0BUS

127 CYLIECTBOBAHUS IIOCTOSHHOTO https://resh.edu.ru/subject/28/10/
AIEKTPUIECKOTO TOKA

128 Wcrounmnku Toka. Hampsikenue u 3/1C https://resh.edu.ru/subject/28/10/

19 3aKom Oma Uit y9acTka nemy. https://resh.edu.ru/subject/28/10/
DIEeKTPUYECKOE COMPOTUBIIEHUE

130 3aBHCHMOCTE, CONPOTHBIICHHA OIHOPOHOTO https://resh.edu.ru/subject/28/10/

IpOBOAHHKKA OT €0 AJHMHBI M IJIOIIaax
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MOMNEPCUHOI0 CCUCHUS

YaenpHoE COIIPOTUBJICHHUEC BCUICCTBA.

131 1 https://resh.edu.ru/subject/28/10/
Pemrenue 3anau

13 [Hlocrenosarensuoe, napaieisHoc, 1 https://resh.edu.ru/subject/28/10/
CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB

133 EZICI:;: %13;3;;;:E;ZI;I;;);(?gZKTqueCKHX 1 https://resh.edu.ru/subject/28/10/

134 Permrenue 3amau 1 https://resh.edu.ru/subject/28/10/

135 Paborasnextpuuccioro Toka. 3akou Jhxoy 1 https://resh.edu.ru/subject/28/10/
—Jlenma

136 Permrenue 3amau 1

137 MorHocTs siekTpuieckoro Toka. Teniosas 1 https://resh.edu.ru/subject/28/10/
MOIIIHOCTb, BBIJIEIIsIEMasi Ha PE3UCTOPE

138 Pemenue 3amau 1

139 /JIC m BHyTpeHHEE COMPOTHBIICHHE 1 https://resh.edu.ru/subject/28/10/
HCTOYHUKA TOKa

140 3axon Oma I[Hil TONHOY (3aMKHYTOH) 1 https://resh.edu.ru/subject/28/10/
AIEKTPUIECKOM IeTH

141 Pemenune 3ama4 1

142 MoniHoCTh HCTOYHHUKA TOKA 1 https://resh.edu.ru/subject/28/10/

143 Kopotkoe 3aMbikanne 1 https://resh.edu.ru/subject/28/10/

144 KonzeHcarop B 11enu NOCTOSIHHOTO TOKa 1 https://resh.edu.ru/subject/28/10/

145 Pemenue 3amaq 1

146 Pemenne 3a21a7;1 o T"eMe "TTocTOSTHHBIH 1
AIEKTPUUYECKUIN TOK

147 Pemenue 3aL[ai1 110 T”eMe "TlocTOSAHHEBII 1
AIEKTPUIECKUN TOK

148 Pemenne 3a21a7;1 o T"eMe "TTocTOSTHHBIH 1
AIEKTPUUYECKUN TOK

149 @uU3NYECKU IPAKTUKYM 110 TEME 1

"M3MmepeHune cuiibl TOKa U HAIPSIKEHUS B
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LCIIHU MMOCTOAHHOI'O TOKA IMMPH IMOMOIIIHA
aHAJIOTOBBIX M HU(PPOBBIX H3MEPHUTEIBEHBIX
npubopoB"”

@uU3NYECKU IPAKTUKYM 110 TEME
"Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB

150 (HampsKEHMs1) IIPH M1OCIIE0BATEILHOM
COCAMHEHHUH KOHJIEHCATOPOB"
®u3nuecKuil IPAKTUKYM IO TEME
151 "UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsKEHUs JU1s1 JIaMITbl HaKaJIuBaHUs "
152 0606,1,1161{146 1 CHCEGMaTHSaHHH 3H%HHH ,HO https://resh.edu.ru/subject/28/10/
teme "[1oCTOSIHHBIN PJEKTPUIECKUNA TOK"
153 Kontponbnas padota no teme "lIlocTosiHHbBIN
3JIEKTPUYECKUM TOK"
DneKkTpruyecKasi MpOBOAUMOCTD Pa3IMYHBIX
154 BEILIECTB. DJIEKTPUUECKUHN TOK B METaJIAX. https://resh.edu.ru/subject/28/10/
CBepXIpoOBOJIUMOCTh
DNEeKTPUYECKUM TOK B pacTBOpaxX M pacruiaBax
155 ANEKTPOJINTOB. 3aKoHbI Papazes s https://resh.edu.ru/subject/28/10/
AJIIEKTPOJIN3a
156 DneKkTpuyecKkuil TOK B razax. [1mazma https://resh.edu.ru/subject/28/10/
157 D7IEKTPHHECKHH TOK B BaKyyme. Bakyymreie https://resh.edu.ru/subject/28/10/
npubopsI
158 DNEKTPUUECKUH TOK B MOITYITPOBOAHUKAX https://resh.edu.ru/subject/28/10/
159 [TonynpoBOAHUKOBEIE TPUOOPHI https://resh.edu.ru/subject/28/10/
160 Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3Mepenue 3apsia 0JIHOBAJIEHTHOTO HOHA"
PesepBHrIit ypok. O6o01eHne
161 cHCTEMAaTH3aInsI 3HaHUH T10 TeMe
"Kunemartuka"
162 PesepBHelil ypok. O600mIeHNE 1

CUCTEMaTHu3aluAa 3HAHWUM 110 TEME
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"Innamuka"

163

PesepBHeIil ypok. O600mIeHHE 1
cucTeMaTusanus 3Haguil no teme "CrtaTuka
TBeporo Tena"

164

PesepBHelil ypok. O600mIeHHE 1
cucTeMaTu3alus 3HaHui o TeMe "3aKOHEI
COXPAHEHHUS B MEXaHUKe"

165

PesepBHeIil ypok. O6o00ICHHE 1
cucTeMaTHu3anus 3HaHUH 1Mo TeMe "OCHOBEI
MOJICKYJISIPHOKMHETHYECKOM Teopun”

166

PesepBHeIil ypok. O600mICHHE 1
CHCTEMATH3alMs 3HAHUH 10 TeMe
"TepmoanHamuka. TernaoBsie MAIIUHbI"

167

PesepBHrlit ypok. O6o01ieHue u
CHCTEMAaTH3allMs 3HAHHUH 10 TeMe
"ArperatHble cocTosiHus BemecTBa. Da3zoBbie
nepexoibr"

168

PesepBubIiil ypok. O60011eHIE 1
CUCTeMaTH3alusl 3HAaHHUH 110 TeMe
"DnexTpudeckoe moie"

169

PesepubIil ypok. O6001eHIE 1
CHUCTEMAaTH3alMsl 3HAaHUM 110 TEME
"[ToCTOSTHHBIN 3JIEKTPUYECKHUM TOK"

170

PeseprubIil ypok. O600meHNE 1
cucTeMaru3anus 3Hauui o reme "Toku B
pa3nnuHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

170

16




11 KJIACC

KoaudecTBO 4acoB

N Tema ypoka Konrpoubnble IIpakTHyeckue UIEKTPOHIILIE LHPPOBLIE
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThbI

B3aumojeiicTBue MOCTOSIHHBIX MarHUTOB U

1 MPOBOJHUKOB C TOKOM. MarHMuTHOE TOJIE. 1 https://resh.edu.ru/subject/28/11/
['unore3za Amrepa
BexTtop marauTtHoM nnaykuuu. [Tpunnummn

2 CYNEPIIO3UIIMY MAarHUTHBIX 10JIeH. JInHNK 1 https://resh.edu.ru/subject/28/11/
MarHMTHON MHITyKIIUU

3 MarHuTHoe roste MpOBOAHIKA ¢ TOKOM. 1 https://resh.edu.ru/subject/28/11/
OmneIT OpcTena

4 Cuiia AMniepa, e€ HapaBJIeHUE U MOJTYJIb 1 https://resh.edu.ru/subject/28/11/

5 Pemenue 3anau 1

6 IIpivenerne 3akoHa Amnepa. 1 https://resh.edu.ru/subject/28/11/
DNeKTpOU3MepUTENbHbIE TPUOOPHI
Cuna Jlopenna, e€ HanpaBJICHHE U MOJTYJIb.

7 JIBr>KEeHUE 3apsyKEHHON YaCTULIbI B 1 https://resh.edu.ru/subject/28/11/
OJIHOPOJIHOM MarHUTHOM I10JI€

8 Pemenue 3amau 1

9 Pa6ora cuinsl JlopeHia 1 https://resh.edu.ru/subject/28/11/

10 Pemrenue 3amau 1

11 g:;gg:;:gergiif;;[?;?CI/ITZZaMarHeTHKH 1 https://resh.edu.ru/subject/28/11/

12 OCHOBHLIC CBOHCTBA ()ePPOMATHETHKOB, 1 https:/resh.edu.ru/subject/28/11/
[Ipumenenue heppoMarHeTUKOB

13 Pemrenue 3amau no reme "MaruuTtHoe nose" 1

14 Pemenue 3ampau no reme "MaruutHoe noJje" 1

15 DU3NYECKUI TPAKTUKYM I10 TEME 1 1

"HccneagoBanue MarHUTHOTO TI0JIS
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HOCTOSIHHBIX MAarHuToB"

@uU3NYECKU IPAKTUKYM 110 TEME

16 "NU3mepenue cuibsl Ammepa”

17 FIBICHHE SNEKTPOMATHHTHOH HHLYKIHH. https:/resh.edu.ru/subject/28/11/
[ToTok BekTOpa MarHUTHOM MHAYKIIMHU

18 OC unaykuun https://resh.edu.ru/subject/28/11/

19 3aKoH SIEKTPOMArHHTHOU HHAYKLHK https://resh.edu.ru/subject/28/11/
®apanes

20 Buxpesoe anexrpudeckoe nozie. Toku dyko https://resh.edu.ru/subject/28/11/

21 I/JIC MHAYKUMN B ABHKYIMXCH https://resh.edu.ru/subject/28/11/
MTPOBOTHUKAX

22 Permrenue 3amau

23 [IpaBuio Jlenna https://resh.edu.ru/subject/28/11/

24 HHAYKTUBHOCTS. KaTylllika HHAYKTHBHOCTH https://resh.edu.ru/subject/28/11/
B LIEITH [IOCTOSSHHOTO TOKA

25 Asnenme camounpykimn. J1C https://resh.edu.ru/subject/28/11/
CaMOWHIYKITUH

26 OHEPris MATHATHOTO HOMA KATyIIKH C https://resh.edu.ru/subject/28/11/
TOKOM. DJIEKTPOMAarHuTHOE IoJje

27 Pemenue 3amau
Du3nUeCcKUil IPAKTUKYM 110 TEME

28 "HccenoBanne SIBICHUS
3JE€KTPOMArHUTHOM MHAYKIUU"

29 ®usnyeckuil npaktukyM "HcecnenoBanue
SIBJIEHUSI CAMOMHIYKIIMHU"

30 O6OOMEHNE 1 CHCTEMATH3AIHA SHAHHI 110 https://resh.edu.ru/subject/28/11/
TeMe "DIeKTpoAuHAMUKA

31 KonTponbhas pabota no teme
"DnekTpoauHaMuka"

32 Konebarennas cucrema. Crobosmbie https://resh.edu.ru/subject/28/11/

KoJieOaHus1. ['apMoHnYecKre KojeOaHus
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33

34

Kunematuueckoe u fuHaMUYECKOE
oIMcaHue KoinedaTenbHbIX IBUKEHUNA

DHepreTudeckoe onucanue. BoiBoj
JTUHAMUAYECKOT'O OMMCAHUS TAPMOHUYECKHUX
KOJIeOaHUH U3 UX IHEPTreTUUECKOTO U
KWHEMAaTHYECKOr0 OIMMCaHus

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

35

Awmrutyna u asza konedanmii

https://resh.edu.ru/subject/28/11/

36

Ilepuon u yactora xkosnedanuil. [lepros
MaJIBIX CBOOOIHBIX KoJIeOaHuNi
MaTeMaTHYeCKOro MasTHHUKA. [lepron
CBOOOIHBIX KOJICOAHHI TIPY>KUHHOTO
MasiITHUKA

https://resh.edu.ru/subject/28/11/

37
38

3aryxaromme Konebanus. BelHyK1eHHbIC
konebanus. Pesonanc

ABTOKOJIEOAHMS

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

39

Pemenue 3agau

40

41

VYpok-koupepenus "MexaHn4uecKkue
KoJe0aHusl B My3bIKQJIbHBIX HHCTpyMEHTax"

Pu3nUeCKUil IPAKTUKYM 110 TEME
"U3mepenue neproa CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB!

42

@u3nYeCKUil NPAKTUKYM IO TEME
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKe"

43

O0001IeHYEe ¥ cUCTEMAaTU3aluUs 3HAHUI 110
TeMe "Mexannueckue Koixeoauus"

https://resh.edu.ru/subject/28/11/

44

45

DNeKTpOMarHUTHBIE KOJICOaHUSI.
KonebaTenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTY AbI

3aps/ia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHIIBI
TOKa B K0JICOATEIIbHOM KOHTYpE

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/
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3aKkoH COXpPAaHCHUA S9HCPIUH B UACAIIbBHOM

46 https://resh.edu.ru/subject/28/11/
Kosie0aTeaIbHOM KOHTYpe
3aryxaromue 3J1eKTPOMarHuTHbIE

47 KoJiebaHus. BoiHyX/1€HHbIE https://resh.edu.ru/subject/28/11/
3JIEKTPOMAarHUTHbIE KOJIeOaHMsI

48 Hepenettierit Tok. Pesuctop i koneHcatop https:/resh.edu.ru/subject/28/11/
B LIENIU TIEPEMEHHOr0 TOKa

49 Katyuika HHIYKTHBHOCTH B 1ICTIH https://resh.edu.ru/subject/28/11/
IEPEMEHHOT'0 TOKa

50 3axott OMa A1 JIISKTPHIECKOI UemH https:/resh.edu.ru/subject/28/11/
IIEPEMEHHOT0 TOKa
MOUIHOCTb TEPEMEHHOI0 TOKA.

51 AMIUTMTYAHOE U ICUCTBYIONIEE 3HAUCHUE https://resh.edu.ru/subject/28/11/
CHJIBI TOKA U HaNpPsDKEHUS

52 Pe3onaHC B 3JIEKTPUUECKOU LIETIH https://resh.edu.ru/subject/28/11/

53 Pemntenue 3agau
WneanbHblif TpanchopmaTop.

54 [Ipou3BojcTBO, Nepenava U noTpediieHne https://resh.edu.ru/subject/28/11/
NIEKTPUYECKOW SHEPTUU
OKOJIOTHYECKHE PUCKU TIPY TPOU3BOJCTBE

55 aeKkTpo3Heprun. Kynbrypa ucnonp3oBaHus https://resh.edu.ru/subject/28/11/
JIEKTPO’HEPIHH B IOBCEAHEBHOMN KU3HU

56 Pemenne 3amau

57 Pemenne 3amau
Pu3nYeCcKUil IPAKTUKYM IO TEME

58 "HccnenoBanue pabOThl HICTOYHUKOB CBETa
B LIETIM IEPEMEHHOI0 TOKa!

59 0606,],1161{146 1 CHCTEMATH3AIIA SHaHHﬁI o https://resh.edu.ru/subject/28/11/
Teme "DJIeKTpOMarHuTHbIE KoJIeOaHus

60 MexaHHHeCKHE BOJHEI XapaKkTepHCTHIH https://resh.edu.ru/subject/28/11/
MEXaHUYECKUX BOJIH

61 CBolicTBa MEXaHNYECKUX BOJIH https://resh.edu.ru/subject/28/11/
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62

3ByK. XapaKTepUCTUKH 3ByKa

https://resh.edu.ru/subject/28/11/

Wudpassyk u yasrpassyk. LllymoBoe

63 . https://resh.edu.ru/subject/28/11/
3arpsi3HEHUE OKpY Karoleil cpebl

64 Pemenne 3agau

65 DU3NYECKUI TPAKTUKYM I10 TEME
"N3yuyeHue napameTpoB 3ByKOBOU BOJIHBI"

66 DVICKTPOMATHUTHEIE BOMHEL Hsmysenne https://resh.edu.ru/subject/28/11/
ANEKTPOMArHUTHBIX BOJH

67 DHCPIHS YICKTPOMATHUTHBIX BOIH. https:/resh.edu.ru/subject/28/11/
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
[Ikana >1eKTPOMarHUTHBIX BOJH.

68 [IpuMeHeHne 2IEKTPOMarHuTHBIX BOJIH B https://resh.edu.ru/subject/28/11/
TEXHUKE U OBITY
[TpuHIMIIBI paTUOCBSI3U U TETICBUACHHUS.

69 Panuonoxamus. DeKTpoMarHuTHOE https://resh.edu.ru/subject/28/11/
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

70 KonrtponsHas padora no reme "Konebanus
Y BOJTHBI"

71 CBeT. 3aKOH NPAMOIHHEHHOrO https://resh.edu.ru/subject/28/11/
pacnpocTpaHEHHUs CBETa

7 Pemenue 3ajia Ha NPUMEHEHHE 3aKOHa
MPSIMOJIMHENHOTO paclpOCTPAHEHUsI CBETA

73 Orpasienue caera. Lockoe sepiasto. https:/resh.edu.ru/subject/28/11/
Cdepuueckoe 3epkaio
[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEIBbHBIN MOKa3aTeb MTPEIOMIICHUS.

74 [TonHOE BHYTpEHHEE OTPAKECHHUE. https://resh.edu.ru/subject/28/11/
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaKEHUS

75 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
OTpPaXXEHUS U MPEJIOMJICHUS CBETA

76 Xona nydeit B mpusmMe. Jlucnepcus cBera. https://resh.edu.ru/subject/28/11/
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CrnoxHblii coctaB Oenoro ceeta. L[er

JInH3bl. @OKYCHOE PACCTOSIHUE U

77 https://resh.edu.ru/subject/28/11/
OIITUYECKAs CHJIA JIMH3BI
78 Hoctpoenue H300paxCHHii B IHH3aX 1 HX https:/resh.edu.ru/subject/28/11/
cucTeMax. YBEIUYEHHUE JINH3bI
Pemenue 3agau Ha moctpoeHue
79 M300pakeHUH, MOJTy9aeMbIX C IIOMOIIBIO
JIUH3
80 ['11a3 Kak onTuyeckas cucrema https://resh.edu.ru/subject/28/11/
31 Pemenue sanat. [Ipenensl MPUMEHUMOCTH
T€OMETPHUYECKOMN ONITUKU
Pu3NYECKU IPAKTUKYM 110 TEME
82 "M3mepenue nokazaresis npeaoMIeHUst
crexna”
@uU3NYECKU NPAKTUKYM 110 TEME
83 "N3mepeHne pOKyCHOro pacCTOSIHUS
paccerBaronIMX JUH3"
84 CkopocTb cBeTa U METO/IbI €€ U3MEpPEHUS https://resh.edu.ru/subject/28/11/
85 Jucnepcus cera https://resh.edu.ru/subject/28/11/
86 WnTepdepenius creta https://resh.edu.ru/subject/28/11/
87 KorepenTHLie HCTOUHUKH. Y ClIOBHS https://resh.edu.ru/subject/28/11/
Ha0JTI0ICHUS MAKCHMYMOB 1 MUHUMYMOB
88 Pemrenue 3agau
89 [Ipumenenue natephepeHIuu https://resh.edu.ru/subject/28/11/
90 Judpakums cBeta https://resh.edu.ru/subject/28/11/
91 JldparionHas pewrka. Veiosme https:/resh.edu.ru/subject/28/11/
HaOII0/IeHUS TJIABHBIX MAaKCUMYMOB
92 Pemrenue 3agau
93 TonepeuHocTs, CBETOBBIX BOTH. https://resh.edu.ru/subject/28/11/
[Tonspusanusa ceera
94 Pemenue 3anau
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@usnueckuii npaktukyM "Habmronenne

95 mudpakiuu, UHTephEepeHIuy 1 1
oJIIpu3aluy ceera”
96 CBeToBbI€ SABJICHUS B IPUPOJIE 1 https://resh.edu.ru/subject/28/11/
97 0606,1,HGHH6 H,,C MCTeMATH3AIHS SHAHHH 110 1 https://resh.edu.ru/subject/28/11/
teme "OnTuka
98 KontposbHas padota mo teme «OnTuka 1
['paHuIBl MPUMEHUMOCTH KJIACCUYECKOM
99 MEXAaHHUKH. 3aKOHBI AIEKTPOJIUHAMUKH U 1 https://resh.edu.ru/subject/28/11/
MIPUHIIMIT OTHOCUTEIIbHOCTH
100 Hoctynats clieltanbioi Teopiit 1 https:/resh.edu.ru/subject/28/11/
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAL.
[IpeoOpaszoBanus Jlopenna. YcinoBue
101 NPUIUHHOCTH. OTHOCUTENBHOCTD 1 https://resh.edu.ru/subject/28/11/
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU 1
COKpallleHHE JIJTUHBI
102 OHEprHus 1 UMIYIILC PENATHBHCTCKOU 1 https://resh.edu.ru/subject/28/11/
YaCTHIIBI
103 CBasb maccet ¢ 3Hepr1/IeI71 1 AMITYIbCOM 1 https://resh.edu.ru/subject/28/11/
PENSTUBUCTCKOM YaCTULIBI. DHEPTHsI OKOSI
104 PaBHOBECHOE TEIIOBOE U3ITyUYECHHE 1 https://resh.edu.ru/subject/28/11/
105 3akoH cMemennsa Buaa 1 https://resh.edu.ru/subject/28/11/
106 I'unoreza M. I1nanka o kBantax. @OTOHBI 1 https://resh.edu.ru/subject/28/11/
107 DHeprusi ¥ UMIyJIbC POTOHA 1 https://resh.edu.ru/subject/28/11/
108 i‘;{g‘?ﬁ‘gﬁ)’;&gg‘:ﬁ;’\ I'. Cronretosa. 1 https://resh.edu.ru/subject/28/11/
109 }Ip aBHeHHC 9ﬁHmT,,e A A 1 https://resh.edu.ru/subject/28/11/
Kpacnas rpanuna" ¢pororddexra
110 JlaBrienne cBera. OnwiThl [1. H. JIeObeneBa 1 https://resh.edu.ru/subject/28/11/
111 BoaHOBEIE CBOIICTBA YaCTHUIL 1 https://resh.edu.ru/subject/28/11/
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Bomnsl ne bpoina. Jlnuna BonHs 1e bpoiiis

112 1 pa3Mephl 00JIACTH JIOKATU3AINH https://resh.edu.ru/subject/28/11/
JIBHKYIICHCS 4aCTULIBI

113 KopnyckynsipHO-BOIHOBOU yaJIu3M https://resh.edu.ru/subject/28/11/

114 Judpaxius 3JeKTPOHOB HAa KpUCTaIaX https://resh.edu.ru/subject/28/11/
Crennuka u3mMepeHuii B MUKPOMHUPE.

115 CooTHolIeHUsT HeONpeACIEHHOCTEN https://resh.edu.ru/subject/28/11/
[eiizenbepra

116 Pemenue rpaduueckux 3agad

117 Pemenue pacy€THbIxX 3a1a4
KonTponbnas pabota mo Temam: "OCHOBBI

118 CTQO", "KopryckynsipHO-BOJTHOBOM
JTyanusm"

119 ggzggal;?{:;3:;?:;:1?&?52::55&?;3. https://resh.edu.ru/subject/28/11/

120 [Toctynater bopa https://resh.edu.ru/subject/28/11/

121 Brer ciiexTpos. Criektp yposHeit sueprin https://resh.edu.ru/subject/28/11/
aToma BOJIOpoOJia

122 (CHIOHTAHHOE M BLIHY)KICHHOE M3y deHHE https://resh.edu.ru/subject/28/11/
cBeTa

123 Jlazep https://resh.edu.ru/subject/28/11/
Hyxnonnas mopaens siapa I'eitzen0epra-

124 WBanenko. 3apsi 1 MacCOBOE YUCIIO Apa. https://resh.edu.ru/subject/28/11/
N3oTonel. PagmoakTMBHOCTH
3aKoH paJlMOaKTUBHOTO pacmaja. CBolicTBa

125 MOHHSHPYIOIIETO M3y ettt Britirne https:/resh.edu.ru/subject/28/11/
PaINOAKTUBHOCTH HA )KUBBIE OPTaHU3MBI.
Jlo3zumerpust
OHeprus CBA3U HYKJIOHOB B szpe. SInepHsbie

126 cnbt. Jleext maccer aapa. Slnepurie https://resh.edu.ru/subject/28/11/

peaknuu. Snepusie peakTopsl. [Ipodiemsl
YIPABJISIEMOTO TEPMOSIICPHOTO CHHTE3A.
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127

128

129

130

131

132

DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHOMN
SHEpPIreTUKU

MeTozbl perucTpaniu U ucciae10BaHus
3JIEMEHTapHbIX yacThll. PyH1aMEeHTaJIbHbIE
B3aUMOJIeHCTBUsL. bapuoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtanaapTHOM
Mojiesin. KBapK-Iiit0oHHAs MOJIEIb aipOHOB

®Ou3nUecKuil MPaKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsDKEHHBIX YaCTUIl B MATHUTHOM
nose)"

dusnyeckuit MMPAKTHUKYM I10 TCMC

"N3mepenue nocrostHHoi 1lnanka Ha ocHOBe

uccinenoBanus gorodddexra"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peskeHHOTO
aTOMapHOI0 BOAOPOJA U U3MEPEHUE
noctostHHOM Punbepra"

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (DOTOHA C
HCIIOJIb30BaHUEM J1I03UMeTpa”

®usuka 3a npenenamu CTaHiapTHON
Mojaenu. TéMHas maTepust U TEMHAs
sHeprus. EMuHCTBO Gpu3nueckoi KapTUHBI
MHpa

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

133

134

OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKHU IS
00BSICHEHUS TPUPOJIBI KOCMHUUECKHUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKIX
HUCCIIEIOBAHNN

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

135

COBpeMeHHBIe OIITUYCCKUEC TCICCKOIIBI,

https://resh.edu.ru/subject/28/11/
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136

paauoTeNeCKOIbI, BHEaTMOC(hepHast
acTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKue
3BE3bI, IJIAHETHI, HX BUIUMOE JIBH)KEHHUE

https://resh.edu.ru/subject/28/11/

137

Comnneunas cuctema. Comnnite. Conneunas
aKTUBHOCTbH. McTounuk sHepruu CoyHIa u
3BE3

https://resh.edu.ru/subject/28/11/

138

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpanabHbIi Kiacc —
CBETUMOCTB"

https://resh.edu.ru/subject/28/11/

139

3B63IH)I IJIaBHOM IIOCIEA0BATCIIbHOCTU

https://resh.edu.ru/subject/28/11/

140

Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJCTABICHUS O TPOUCXOKICHUHN U
spoaronuu CoJiHIIA U 3BE3]1. DTallbl >KU3HHU
3BE3]T

https://resh.edu.ru/subject/28/11/

141

142

143

Mueunsiii [1yte — Hama ["anmaktuka. Turbl
rajlakTUK. YEpHble ObIPBI B APaxX ralakTHK
Bcenennas. Pacimpenne Beenennoil. 3akoH
Xab6na. Teopus bonbiioro B3peiBa.
PenukroBoe nznyueHnue

MacmtaGHast cTpykTypa Beenennoil.
MeraranakTuka

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

https://resh.edu.ru/subject/28/11/

144

Hepeménnsie npobeMbl acCTpOHOMUHT

https://resh.edu.ru/subject/28/11/

145

Pu3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 3B€31H0T0 HeOa
HEBOOPY’KEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUITOKEHHUH JIst
OTpeJIeJIEHUs TIOJI0KEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBepHOro MoyIapus 1 sipkue
3BE3 061"

146

O0001IeHrEe 1 cUCTEMAaTH3alUs 3HAHNI.
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147

148

Poinb ¢pu3uku u acTpoHOMHH B
9KOHOMHMYECKOM, TSXHOJIOTHYCCKOM,
COLIMAJILHOW M 3TUYECKOH chepax
NEeATEIIbHOCTH YCIIOBEKA

O06001IeHre U cucTeMaTU3aIys 3HaHUH.
Ponb 1 MecTo pU3MKHM ¥ ACTPOHOMHUH B
COBPEMEHHOM HAy4YHOW KapTUHE MUpa

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH.
Poins dpu3udeckoii Teopun B GOpMUPOBAHUN
IpEeACTaBICHUN O PU3HMYECKOI KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHPA B
001IEeM pSITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O MIPUPOJIE

149

150

O000111eH1E U CUCTEMATH3AaIMs 3HAHUN 110
Tteme "Kunematuka"

O00011IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUI 11O
Tteme "Kunemaruka"

151

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
teme "JluHamuka"

152

153

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
teMe "CraTtuka TBepAoro rena”

O00011IeHIE U CUCTEMATHU3aIMsl 3HAHUN 110
TeMe "3aKoHbI COXpaHEHHsI B MeXaHHUKe"

154

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155

O06001eHre 1 cucTeMaTU3aIys 3HaHUN 110
teme "Tepmoannamuka. TernoBbie
MaIITUHBI"

156

O00011IeHIE U CUCTEMATHU3ALMs 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble niepexoabl"”




157

158

O06o001IeHre U cucTeMaTU3alus 3HaHUH 110
Teme "DiekTpudeckoe mnojie"

O060011eHre ¥ cucTeMaTh3alus 3HaHUH 110
teMe "[locTOsHHBIHN 2neKTpUuUecKuii ToK"

159

160

O06o061IeHre U cucTeMaTU3alus 3HaHUH 110
teme "Toku B pa3innuHbIX cpegax"

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
Teme "MaruutHoe noie"

161

PesepBHeIil ypok. O600ICHHE 1
CHCTEMATH3alMs 3HAHUH 10 TeMe
"DeKTpOMarHuTHAs UHTyKIHs"

162

163

164

PesepBHrlit ypok. O6o01eHue u
CHCTEMATH3alMs 3HAHUI 110 TEME
"MexaHnnyeckue Koaeoanusa"

PesepBHelIit ypok. O6o01IeHne 1
CHCTEMaTHU3alus 3HAaHUA TI0 TeMe
"DeKTpoMarHuTHbIe Kosebanus"

PesepBHelIit ypok. O6o01eHue u
CHCTEMaTHU3alns 3HAHHH 110 TeMe
"MexaHUYeCKUe U AIEKTPOMArHUTHbIE
BOJIHBI"

165

166

167

PesepubIil ypok. O60011eHIE 1
cucTeMarus3als 3Haguii mo teme "Onrtuka"

PesepBHrlIit ypok. O6o01eHne
cucreMaTu3anys 3Hagui o teMe "OCHOBEI
CTO"

PeseprubIil ypok. O600meHHE 1

CHUCTEMAaTH3alysl 3HaHUM 110 TeEMe
"KopryckynsipHO-BOIHOBOM JTyanu3Mm"

168

PesepBubIil ypok. O6001IeHIE 1
cucTeMaTu3alis 3Hanuii mo teme "dusuka
atoma"




PesepBHeIil ypok. O6o0mIeHHE 1

169 cucTeMaTusanus 3Haguil no teme "dusuka 1
aTOMHOTO s1/Ipa U 3JIEMEHTAPHBIX YaCTHIL"
PesepBHelil ypok. O600mIeHHE 1
170 cUCcTEMaTH3allMs 3HAaHUI IO TEME 1
"OnemMeHTh! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YUEHUKA

» ®usuka, 10 kimacc/ Kabapaun O.®., Opnos B.A., OBenunk O.E. u apyrue; moj
penakiueit [Tuackoro A.A., Kabapauaa O.®D., AknroHepHOe 00IIeCTBO
«3narensctBO «lIpocBemenne»

» dmsuka, 11 krace/ Kabapaun O.@., ['mazynoB A.T., Opnos B.A. u apyrue; moj
penakiueit [Tuackoro A.A., Kabapauna O.®., AKIIMOHEpHOE 0OIIECTBO
«M3natenbctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

COopnuk 3ana4y no ¢usuke. 10-11 kmacesr - Crenanona . H.

®uszuka. Kontponbasie padbotel.-Ilocobue nns 10-11 kinaccos.-CII0.: "MBan
®enopon", 2001.-48 c.: umn.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/






