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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oO0uero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuéroMm (enepaibHON pabodeit mporpamMmbl BocnuTanus u KoHnenun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUgX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO TOCIIEIOBATENbHOCTh U3YUECHUSI TEM U PA3/IeJiOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM  y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromIuXcs.
[IporpamMma mno ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COACp)KAHUM, OOIIeH
CTpaTeruu OOy4YeHMs, BOCHUTAHMS M pPa3BUTHUSA, OOYYAIOLIUXCS CpEACTBaMHU
yuebHoro npeamera «Dusnkay Ha yriIyOJIEHHOM YPOBHE.

N3yyenue kypca (usuku yriayOJEHHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3aJjaul MPOPECCUOHANTBHON OpPUEHTAIlMH, HAMPaBICHO HA CO3JaHUE YCIIOBHUM AJis
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nmnporpamme mno ¢Qusmke omnpenensiorcs MIAHUPYEMbIE pEe3yNbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeIMeTHble, TMpeaMeTHble (Ha  yrryOinéHHoM  ypoBHe).  HaydHo-
METO/IOJIOTUYECKON OCHOBOM i pa3pabOTKKM TpeOOBaHUN K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCs, OCBOMBIIMX
nporpaMmy 10 (U3UKE HA YPOBHE CpeaHero oO0mero ooOpa3oBaHus Ha
yI1yONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma no gu3uKe BKIIOYAET:

IUIAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKKM Ha YriayOJéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00YyUEHHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rojgam o0ydyeHHsl.

[IporpaMMa mo ¢u3uKe HMeeT MNPUMEPHBIM XapakTep M MOMXKET OBITh
UCITIOJIb30BaHA YUYUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX pabOYMX MPOTrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
IPEIOCTABIAECT BO3MOXKHOCTU ISl pealu3ald Pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKH Ha YrIyOJEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEeHUs1 00s13aTeIbHON YacTu coiepKaHus Kypca.



®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTYMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUN 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpENEeNuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHUSA
KOCMOCA, IMOJIyYEHHUS] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. M3yueHue
(¢u3MKK BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa OOydYaromerocsi, B opMUpOBaHUE YMEHUM MPUMEHATHh HAyYHBIN
METO/1 O3HAHMSI TIPU BBHITTOJIHEHUH UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY Kypca ¢pu3nku Ha ypOBHE CpPEeTHETO 00IIero 00pa30BaHUs MOJI0KEH
pSA UIeH, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 TOCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3liesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3UKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEl MaTepuan Kypca (U3HKU
o0benuHEH BOKpYr ¢u3nueckux Teopuid. Benmymmum B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnonaracT HUCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TaKkKe C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpodIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimy0a€HHOTO ypOBHS
IPEANOJAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTHMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU M TEXHOJOTHMM, a Takxke 00CYXIEHUs
po0JIeM palMOHAIBLHOTO MPUPOIOIIOIb30BAHUS U HKOJIOTHYECKOI 0€301MacCHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl 10 (GU3HKE JOKHO ObITh MOCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gu3nku peanusanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITEIFHOTO AKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTo mporecca. s yrmyonéHHOTro
YPOBHS — O3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,



BKITIOUAIONIETO (PpOHTANbHBIC YYCHHUYECKHE OIBITHl MPU H3YYCHHH HOBOTO
MaTepuana, 1aboparopHbeie paboThl U pabOThl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peamu3anud (PU3NYECKOrO0 TpakTHKyma. B mepBoMm ciydae
IPAaKTUKYyM MpoBoauTcs nubo B koHue 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
UHTETpanus paboT MpakTHKymMa B CHUCTEMY JIaDOpaTOPHBIX pPabOT, KOTOpPHIC
MPOBOJAATCS B Mpoliecce u3ydeHus paszzaena (temsl). Ilpu stom mox pabotamu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOMIAaroBOi HHCTPYKIUH.

B nporpamme mo (¢u3Mke cucteMa YYEHHYECKOrO HSKCIEpUMEHTa,
7a00paTOpHBIX pabOT W MpaKTUKyMa MpelCTaBlIeHA €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISACTCS
y4acTHUKaMU 00pa30BaTeIbLHOTO MpoIecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOTro
IUIAHUPOBAaHMUsSI U OCHalleHusi kabunera Qusuku. [Ipm sToM oOecneunBaercs
OBJIaJicHUEe OOYyYaAIOUIUMHUCS YMEHUSIMH TPOBOJUTH TIPSIMbIE U KOCBEHHBIC
U3MEpEHHS, UCCIICIOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPEJIOKEHHBIX THITOTES.

Bonpiioe BHUMaHHWE yAeNnseTCs PELICHUI0 PAacuETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3TOM nmns pacy€THBIX 3a7a4 IPUOPUTETOM SBIISIOTCA 33Ja4d C SIBHO
3aJlaHHOW M HESBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO, TIO3BOJISIONINE TPUMEHSTh
U3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasiena Kypca, Tak H
UHTETPUPYS MPUMEHEHUE 3HAHUM U3 Pa3HBIX pa3enoB. [ kauecTBEHHBIX 3ajau
IPUOPUTETOM SIBIISIIOTCSA 3aJaHusi Ha OOBACHEHHUE/NpelCKa3aHhe MPOTEKaHUs
¢u3znyecKux SBJICHUNA U MPOIIECCOB B OKPYKAIOIIEH *KU3HHU, TpeOyrolue BpIOOpa
bu3nYECKON MO AJIs CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIEUYeHHIO y4eOHOTO Tpoliecca Kypc (DU3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIEero 00pa30BaHUs TOJKEH M3Y4aThCs B yCIOBHUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
1abopaTtopHoe O0OpYyIOBaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpamMMme TIo
bU3MKe YYEHHYECKHX OINBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK>Ke JIEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE  000pyJIoBaHHEe (POPMHUPYETCSI B COOTBETCTBHUH C
OPUHIIAIIOM MUHUMAJIBHON JOCTAaTOYHOCTH U  OOECHeYMBAaeT IOCTaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAHMSI ~ U3Yy4YaeMbIX SIBICHMH M  TIPOLECCOB, SMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00OpymOBaHHME IS YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHJI€ TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJIEKTa Ha JABYX oOydarommxcs. TeMaTHyecKue KOMILIEKThI
71a00paToOpHOrO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U LM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX 1a00paTOpU.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBISIFOTCS:

(opMupOBaHHE UHTEpeca M CTpPEMJICHUS OO0y4arolmuMxcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, pA3BUTHE MX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAaK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTpOEHUS MaTepuu U (PyHAAMEHTAIbHBIX 3aKOHOB (PU3UKU;

dbopMHupOBaHUE YMEHHUI OOBSCHATH SIBICHUS C MCTIOJIb30BaHUEM (DU3UICCKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

(opMUpOBaHHE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTaBICHUM O BO3MOXHBIX  cepax  Oynymiei
npo(hecCHOHANBHOM  EATENbHOCTH, CBSI3aHHBIX C (PU3MKOM, MOJArOTOBKA K
JanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHre 3TUX Lened 00ecreunBaeTcsl peuleHueM CIeAYIOUIMX 3a1ad B
poLecce U3yYeHus Kypca GU3UKU Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HAHUI 00 O0mMX (PU3NUECKHX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYJSIpHYI0O  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(u3nYeCKUX SIBICHUH B MPUPOAEC M JUIsl NPUHATUS MPAKTUUYECKUX DPEIICHUN B
MMOBCEHEBHOM KHU3HHU;

OCBOEHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a7ad C SIBHO 3aJaHHOU
(¢u3nyecKol MOJENbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEIBLHOE CO3/IaHNE
¢u3znyecKkol Mopenu, aJeKBaTHOM YCIOBMSM 3aJayd, B TOM YHCIE 3ahad
MH)XEHEPHOT'O XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB U NPUHLMUIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M IPOBENCHUS
(¢u3NyeCKUX OSKCIEPUMEHTOB, aHajiu3a MW HMHTepIpeTauuu HuH(pOpMaluy,
OTpe/ieNICHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJbTaTa;

CO3JJaHHWE YCJIOBUU Uil PA3BUTHS YMEHUU IPOEKTHO-HCCIIEIOBATEIBCKOMH,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON AesTENbHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusmMu DPI'OC COO yrinyOnaeHHBIH YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusmka» Ha YpPOBHE CpeaHEro OOIIero
oOpa3oBaHusi BbIOMpaeTCs OOYYAIOIIMMHUCA, IUIAHUPYIOIIMMU MPOJOJHKEHHE
00pa3oBaHus MO CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Peasn3auus BOCIMTATEJBHOTO MOTEHIHAIA YPOKOB (YPOUHOU JESITEIHLHOCTH,
ayJUTOPHBIX 3aHATUN B paMKaX MaKCHUMAaJbHO JTOMYCTUMOM y4eOHOM Harpy3KkH)
IIpEayCMaTPUBAET:

e MaKCHUMaJbHOE  UCIOJB30BAaHHWE  BOCIHTATEIBHBIX  BO3MOXKHOCTEH
coJiep)kaHusl ydeOHOTo mpeamera s (popMHpOBAHUS Yy OOYYArOIIUXCS
POCCHUICKIX TPaTUIIOHHBIX TyXOBHO-HPaBCTBEHHBIX u
COLIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHIICKOTO MCTOPUIECKOTO CO3HAHUS Ha
OCHOBE HCTOPHUYECKOTO TMPOCBEIICHUS; TOA00D COOTBETCTBYIOIIETO
COJIEp)KaHUsI  YPOKOB,  3aJaHWii, BCIOMOTATEIbHBIX  MaTEpPHAIOB,
POOJIEMHBIX CUTYAIHH TSt 00CYKIeHUH;

¢ BBIOOpP METOIIOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOUINX BOCIUTATEIHLHOE
BO3/ICHCTBUE HA JTMYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM HJICAIIOM,
IENbI0 U 3aJadaMH BOCTIUTAHUS, IEIEBBIMH OPUEHTHUPAMH PE3yIhTaTOB
BOCIIMTAHUS; peaTM3alio MPUOPUTETa BOCIUTAHUS B  y4eOHOU
IESITeIbHOCTH;

o TIPUBIICYCHHE BHUMaHHUsA OOYYAIOIMIUXCS K I[CHHOCTHOMY AaCIeKTy
U3y4aeMbIX Ha ypOKaX MPEJIMETOB, SIBJICHUH U COOBITHI, HHUIIMHPOBAHNE
OoOCY)XJIeHW#, BBICKa3bIBAHWN CBOETO MHEHUS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

o IPUMEHEHUE UHTEPAKTUBHBIX dopm  yueOHOI  paboTel  —
MHTEIUICKTYAIIbHBIX, CTHUMYJUPYIONINX TI03HABATEIBHYI) MOTHBAIIHIO,
UTPOBBIX METONIUK, TUCKYCCHUH, TAIONINX BO3MOKHOCTH MMPHUOOPECTH OIBIT
BEJICHUSI KOHCTPYKTUBHOTO JHMAJIOTa; TPYNIIOBOW pabOThI, KOTOpas y4uT
CTPOUTH OTHOIICHUS U JICMCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIICHUS;

o TOOYXJeHHEe OO0y4arommxcs coOM0JaTh HOPMBI TOBEACHUS, IpaBUIIa
OOIIEHUS] CO CBEPCTHUKAMH U MEAarord4ecKuMu  pabOTHHUKAMH,
COOTBETCTBYIOIIME  YKJIaAy  0OImIeoOpa3oBaTeIbHOW  OpraHU3aIliH,
YCTaHOBJICHHUE U MOICPKKY JOOPOKEIaTeTbHON aTMOC(hEPHI;

o OpraHW3alMi0 HACTABHWUYECTBA MOTHBHPOBAHHBIX H JSPYAHPOBAHHBIX
oOyJaromuxcsi Hajl HEYCIEBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHCJE C
0COOBIMH 00pa30BaTEIILHBIMUA TTOTPEOHOCTSIMH, JTAIOIIETO O0YyJaronuMCs
COLMAIBEHO 3HAYMMBIH OTIBIT COTPYAHUYECTBA M B3AMMHOM TOMOIIIY;



o VHHIMUPOBAHWE W NOMJIEPKKY HCCIEIOBATEIBCKOM  JEATEIBHOCTH
oOydJaronuxcs, IUJIAHUPOBAHUE M BBINOJHEHUE WHAUBUAYAIBHBIX U
I'PYIIIOBBIX IPOEKTOB BOCIIUTATEIBHON HAPABIECHHOCTH.

Ha msyuenne pusuku (yriayOaéHHBIM ypOBEHB) Ha YPOBHE CPEAHETr0 OOIIEro
obpazoBanus otBoAuTCs 340 yacoB: B 10 kmacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kimacce — 170 yacoB (5 4acoB B HE/ACIIO).

[Ipennaraemeiii B mporpamMme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
NPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOBI.

dusuka — pyHnaMeHTanbHas HayKa o nmpupoje. HayuHslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAaHUS (U3NUYECKUX SIBIICHUH.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npuponsl. Habmonenue u
AKCTIIEPUMEHT B (PU3HKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIOTOBBIE W LHU(POBBIC
U3MEpHUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JTATUNKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuii  (GU3NYECKUX  BETUYMH  (aOCONIOTHAs W
OTHOCHUTEJIbHAsA).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TeNo, UAcaNbHAas KUAKOCTh, WACAIbHBIA ra3, TOYEUHbIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, rpaHULBI €r0 IPUMEHUMOCTU. Dr3nueckas
TEOPHs.

Ponb u mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU EATEIIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKym.

W3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENHM MOCTOSHHOTO TOKa IpHU
MOMOIIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKoMCTBO C HHGpoBoi jabopatopued no ¢usuke. [IpuMepsl u3MepeHus
(bU3HYEeCKUX BEJIMYMH P MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MaTepHalbHOM TOYKH, €ro IPOEKIMM HAa OCH CHCTEMBI
KoopauHaT. TpaekTopus.

[lepemernienue, CKOpOCTh (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBbI KOOPAHMHAT.
CrnoxeHue nepeMereHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAJIbHON TOYKM OT BPEMEHU U HX
rpaduKH.

CBoOonHoe maneHue. YckopeHue cBoOOAHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOTO TOJI YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOpPJIWHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TpauKu.



KpuBonuHeitHoe  aBmkeHue. JIBUKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJoOBas M JIMHEWHass ckopocTh. llepuon u yactora oOpalleHus.
[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U TI0JIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIUIOMETP,
JIBH)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE NEpPEAAyH,
CKOPOCTHBIE JTU(THI.

Hemoncmpauyuu.

Mogenbs cuctembl OTCUETA, WILTIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

CrniocoObl uccieI0BaHusl IBUKEHUM.

Nnnroctpanus npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C UCTIOIB30BAaHUEM MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTANBHO.

HanpaBnenue CKOpOCTH IPHU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriIoBO CKOPOCTH B PEIYKTOPE.

CpaBHeHUE TyTeH, TPACKTOPUH, CKOPOCTEH NBUKEHHUS OJHOTO U TOTO XKE
TE€Jla B PA3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUIKEHHUS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHre yCcKOpeHUs MpU NPsIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

W3mepenne  yckopeHuss ~ CBOOOJHOTO  majgeHUs  (PEKOMEHJI0BAHO
UCIIOJIb30BaHue TU(PPOBOI Tab0paTOpUN).

W3yyenue pABMKEeHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIOTE3Bl O MPSMOM NPONMOPUUOHAIBHONW 3aBUCUMOCTH MEKIY JAJIBHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne JBHXKEHHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHus: KOHMYECKOro MasTHHKA
OT €T0 ITapaMeTPOB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. HMHepumanbHbie cucTeMbl OTCYETA. [IpHHUIMAD
oTHocutenbHOCTH ["anmunes. HennepuuanbHble cucTeMbl OTCU€Ta (OIpesesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIuMI cyneprno3uiuy CUll.

Bropoi 3akoH HproToHa /U151 MaTepruaIbHON TOUKHU.

Tpernii 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW H
WHEPTHON MAaCCBI.

Cuna TsKecTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUIAHETHI M OT Treorpaduueckoil mUpoThl. J[BmkeHue
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBuxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koadduument tpenusa. Cuna coOnpoTHUBIICHUS TNpPU JBUKEHUU Teja B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKCHUSI.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: IMOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPIHMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenne AByX UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHE  pPaBHOACHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHUI  C
MIPOM3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPIIMATIBLHOW CUCTEME OTCUETA.

PaBeHcTBO cuil, BOSHMKAIOIIKUX B PE3YJIbTATE B3AUMOICHUCTBUS TEIL.

N3mepenue macce 1o B3auMOIAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPU JABMXKEHUH OpYyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIOTE3BI O HE3aBUCUMOCTH BPEMEHHM JBWIKEHHUS Opycka II0
HAKJIOHHOM IUIOCKOCTHU HA 33JIaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPe3MHOBOM 00pa3siie, OT uX aedopmaliuu.

W3yyeHne NBHIKEHHUS CUCTEMBI TeEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JETKuit OJIOK.

N3mepenne koddduiienta TpeHus: Mo BEJIMYUHE YTIIOBOTO KO3(QuIireHTa
3aBucuMocTy Fop(N).

HccnenoBanue IBHXKEHUS Opycka IO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHue nBUKEHNs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpoe Teno. IloctynmarenbHoe M BpallaTeabHOE JIBUKEHUE
TBEPAOro Tejaa. MOMEHT CHiIBI OTHOCUTENBHO OCH BpalieHus. Ilnedo cuisl.
CrnoxxeHue Cul, IPUIIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPAOTO TeEIA.

YcroiiunBoe, HeYyCTOHYNBOE, O€3pa3IMIHOe PaBHOBECHE.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHl: KPOHILUTEHH,
CTPOUTEIIBbHBIN KpaH, pel€TdaTbie KOHCTPYKIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Buns! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOIO TEJA, HMEIOLIEr0 OCh
BpAILECHHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PAaCUYET CUII YIPYTOCTH.

M3y4yeHnue ycTONYMBOCTH TBEPIOTO TENA, UMEIOIIETO TUIOLAb OIOPHI.

Tema 4. 3axonwl coxpanenus ¢ mexanuke.

NMnynec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O IBUKEHNUHN LIEHTPA Macc.

VMITysibC CHITIBI M M3MEHEHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MoMeHT umIlynbca MarepuanbHOM TOuYkM. I[lpencraBieHue o0 COXpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGora cuibl Ha MajaoM M Ha KOHEYHOM nepemerieHuu. ['paduueckoe
npecTaBiIeHUe padOThl CUIIBI.

MOIIHOCTB CHJIBI.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETUYECKOU DHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnManbHble W HENOTCHLMAIbHbIE CWbL. [loTeHIManbHAsE >Heprus.
[ToreHuunanbHass sHEprus ynpyro AaegopMupoBaHHOW NpyxuHbl. IloTeHnmanbHas
DHEPrus Tena B OAHOPOJHOM TIpaBUTallMOHHOM mnoje. [loreHumaneHas sHEprus
TeJa B TPABUTALIMOHHOM I10JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHE 1apa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpEThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3p  pabOThl HENOTEHUMANbHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW dJHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynu [ WOCAIBHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4ecKkue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: JABHKCHHUE PAKeT,
BOJOMET, KONEp, MNPYKUHHBIM NUCTOJET, TUPOCKOI, (QUIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXPAaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKECHHME.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3Heprun Tea MpU COBEPIICHNUU PaOOTHI.

B3anmuble npeBpamieHuss KUHETUYECKOM M TNOTEHIMAIbHOM JHEPTUd IIPU
JEUCTBHAN HA TEJIO CUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

W3mepenne nMmysbca Tena o TOpMO3HOMY IIYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJEIW 3JIEKTPOMOOUIISS M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHne KHHETUYECKOU SHEPTUH TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS NTOTEHLIUAIbHOW SHEPIUM MPYKUHBI C pabOTOM CHUJIBI
TPEHUSL.

Omnpenenenue pabOTbl CUIIBI TPEHUS IPU JBWKEHUU TeJla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyJsipHasi pu3nKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TOJNIOKEHUSI MOJIEKYJsIpHO-KuHeTHueckor Tteopun (MKT), wux
ombiTHOE oOocHOBaHue. Jluddysus. bpoyHoBckoe aBuxkeHue. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBa. Monemn CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenscust.

Mogenp naeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUH: YACTHUILIBI
rasza IBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomtoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [anpToHa. M30mpoiiecchl B
UJCATPHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
peJICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsA3pb  MEXIy JIaBJIE€HHUEM H  CPEIHEM  KUHETHUYECKOW  DHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JIBMXKEHUSI MOJIEKYJ HJI€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJICATHBHOTO Ta3a).

CBs13b a0COIFOTHOM TeMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEN MOCTYNATEIbHOIO TEIUIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTEPUAJIOB.

Hemoncmpauyuu.

Mopnenu 1BUKEHUS YaCTULl BEIIECTBA.

Mopenb OGpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUYKEHHUS.

Huddysus KUIKoCTe.

Mogens onsita IllTepHa.

[IpuTsykeHre MOJIEKY!I.

Mopeny KpucTauInuyeCKuX pemeEToK.

HabGmronenue u ncciieqoBaHuE U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HUccnenoBanne mpouecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MEeHEe MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpMUUYECKOro Tpolecca (PEKOMEHIOBAHO UCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHENIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEIUYMH, ONHCBHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawamo TtepmoanHaMuku. (CamMOnpoOM3BOJIbHAS — peJlaKCalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopgenp wuaealbHOrO raza B TEPMOJMHAMUKE — CHCTEMAa YpPAaBHEHHIL:
ypaBHeHue MenzaeneeBa—KitanepoHa U BbIpaXEHHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi IPUMEHUMOCTH 3TOW MOJENH: HU3Kasd KOHLEHTPALMs YaCTHIL, BEICOKHE
TeMnepaTypbl. BeipaxxeHue il BHYTPEHHEW SHEPTrUA OJHOATOMHOTO HJICAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemenrtapHas paboTta B TepMOAMHAMUKe. Berunciaenune paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHMYECKOW  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTbD, U3JIy4YCHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
tormBa. Pacuér koimuecTBa TEIUIOTHI Tpu  Teruionepenaye. Ilonstue 006
ananabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss odHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsT  BHYTPEHHEH  SHepruu
TEPMOJUHAMHYECKON CUCTEMBL.

Bropoii 3akoH TepMOAMHAMHUKM ISl PAaBHOBECHBIX IPOLIECCOB: YEpE3
3aJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAUHAMUYECKOM CHUCTEMBI HPOXOIMUT
eIMHCTBEHHAS aanadara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO NIE€peIaTh TEIIOTY OT 0ojiee XOJO0IHOTO Tea K 0ojee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh MpUpOTHBIX MPOIIECCOB.

[Tpunnumns nevictrs TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Hukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUraresiei. TemmoBoe
3arps3HEHHUE OKPYKAIOIIEN CPEBbI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOILECCHI: XOJIOIUJIbHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENd, MapoBas TypOHHA,
IIOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3aUUs «TEILIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHUIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BbIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

W3MeHeHune TemnepaTypsl IpH a1uadaTHYeCKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue anuabaTHOTO mpolecca.

KoMmnbroTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMuUKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOACUCTBHS U
TEMIIEPATYPbI KATIEHUS KUIKOCTEM.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa30BaHUsL.

Haceimennsle w  HeHachlleHHbIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTU M JABJIEHUs HACBIIIEHHOTO I1apa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00bEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAKHOCTD.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
KpuctayuioB. IlmaBieHne W Kpucrayumsauus. Y JIelbHAas TEIJIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paciupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacimperne. AHTapMOHHU3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIeCTBA KaK MPUYHHA
TEIJIOBOTO paCIIUpEeHHUs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpPTUH B (PAa30BbIX MEPEX0OIaX.

VYpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(duIMeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBnenus. J(aBineHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauyuu.

TemnnoBoe pacmpeHue.

CBoOIICTBa HACBILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHUM.

M3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUIbHBIMH TJIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEIIECTBA.

Buner nedopmanuii.

HaGmronenue manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3/JyXa M OILIGHKAa Macchl MapoB B
MIOMEIIECHUH.

N3mepenne kodpduiimenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuum  pe3sMHOBOro obOpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JDiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuYeckuil 3apsa. JIBa Buaa
AIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHMAJIEKTPUKH W MOJYIPOBOJAHUKH.
DJIEMEHTapHBIM  3JIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaapl. 3akoH KyrnoHa.

Onektpudeckoe nose. Ero neiictBrue Ha 3JIEKTPUUYECKUE 3apsiIbl.

Hanpsok€aHocTh  anekTpuueckoro  mosist.  [IpoOHwiit  3apsa.  JluHuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO MoJst. OJHOPOIHOE ANEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO ITONSA. Pa3HOCTH MOTEHIMANIOB U
HanpspkeHue. lloteHnumanbHass SHeprus 3apsga B AJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHIMaN 3IEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk H
HEOTHOPOJTHOTO).

[IpyHIMT CyNIEpIO3ULNN ITIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsiKEHHOTO M0 o0béMy mmapa. [lose paBHOMEpPHO 3apsKEHHOM
OeckoHEeUHOM TIOCKOCTU. KapTwHbl JUHUM HAOpsHDKEHHOCTH JTUX TMOJeH U
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI0B.

JvanexTpuku B BJIEKTPOCTATUYECKOM IoJIe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OJTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTATHUECKash 3alllUTa, 3a3eMJICHHE DJICKTPOIPUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne I'paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE TOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mopaenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA NOCTOSHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
MJIACTUH, PACCTOSIHUSI MEXAY HUMU U JUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCAaTOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

O1neHka cujl B3auMOJEHCTBUS 3apSKEHHBIX TET.

Habmronenue npeBpaliieHusi SJHEPTUH 3apSKEHHOTO KOHJIEHCATOpa B SHEPTUI0
W3JIyYEHUS CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LIEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MMOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 21eKmpuydeckuil mok.

Cuuia Toka. [TocTosIHHBIN TOK.

VYcioBus CymecTBOBaHUSL MOCTOSHHOTO 3JIEKTPUYECKOTO TOKAa. MCTOUHMKM
toka. Hanmpsoxenue U u O/1C &.

3akoH OMa i1l ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTUBJIEHUE. 3aBUCUMOCTh CONIPOTHUBJIEHUS
OJHOPOJHOIO NPOBOJAHHWKA OT €ro JUIMHBI WM IUIOIIAAHA IIONEPEYHOrO CEYECHUS.
VY 1ebHOE CONTPOTUBIIEHUE BELIECTBA.

[TocnenoBaTenbHOE, MapalICIbHOE, CMEIIAHHOE COCIUHEHNE MPOBOJIHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [IpaBuia Kupxroda.



Pabora snexkrpuueckoro Toka. 3akoH J[xoyns—JleHma.

MOIHOCTh 3NEKTPUYECKOrO TOKa. TeruioBas MOIIHOCTb, BbIIENsieMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Oma mis
MOJMHOW (3aMKHYTOM) OJJIEKTPUYECKOW 1enu. MOIIHOCTh MCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckue yCTpPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUH.

Hemoncmpauyuu.

M3mepeHne cuiibl TOKa U HaIpSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOUOA.

3aBUCUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HTPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHHH.

[Tpsimoe n3mepenne JJIC. KopoTkoe 3amMbIKaHUE ralbBaHUYECKOTO SJIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Obl coenuHeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS TPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBIL TOKA OT HANpPSOKEHUS U  JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npejesna u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

HccnenoBanne 3aBucumMoctd J/[C ranbBaHMYECKOrO 3JEMEHTa OT BPEMEHHU
IIpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXIY MOJIIOCAMH HCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DnekTpuyeckas MPOBOAUMOCTb  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAA
MPOBOAUMOCTE TBEPIBIX METALIOB. 3aBUCHUMOCTH COMPOTHBIICHUSI METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TonynpOBOIHUKMY. CobOcTBeHHas u IpUMECHast MIPOBOANMOCTb
noJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAS IUCCOLUALIMS.
Onektponus. 3akoHsl Dapajes s AIEKTPOIN3a.

OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSATENBbHOTO pa3psiaa. Momuus. [lnasma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE MPUMEHEHUE: Tra3opa3psiaHbIe
JaMIIbI, JJICKTPOHHO-JTydeBash TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: THO,
TpaH3UCTOp, (OTOAMOA, CBETOAMOJ, TallbBaHWKA, paduHUpPOBAHWE MEAH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIUS.

Jlemoncmpayuu.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

CpaBHEHME IPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HaGmrogenue snektponnsa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO MOHA.

HccnenoBanrie  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DU3NYECKHI PAKTHKYM.

CrnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MMOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHull MOTPEUIHOCTEM.

[IpoBeieHME  KOCBEHHBIX HM3MEPEHHMH, HCCIEIOBAaHUM  3aBUCUMOCTEMN
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp H3 pabdoT,
ONUCAaHHBIX B  TEMATUYECKUX  pazienax «YUYEHUYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM).

Me:xnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule noHaAmMuUs, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MyYecKas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEUTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOBas 1ad0paTopusi.

Mamemamuxka: pelieHHWEe CHUCTEMbl YypaBHeHUM. JluHelHas QyHKIus,
napaboa, rurep6osna, ux rpaduku U CBOMCTBA. TpuroHoMmeTpuyeckue (QyHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKINHU HA OCH KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe ABMKEHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYKAIOUIEH CpeIbl,
yTHIIM3aIus OWOOPraHMYECKOTO TOIUIMBA JIJIi  BBIPAOOTKH  «TEIUIOBOW» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSIKEHHUE U KANIWJUISPHBIC SIBIICHUSL B IPUPOJIE,
AIIEKTPUYECKUE SBJIICHUS B JKUBOW MPUPOJE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYII,
MOJIb BEILIECTBA, MOJISIPHAs Macca, IOJyYEHHE HAHOMATEPUAIOB, TEILIOBBIC
CBOMCTBA TBEPJBIX TEN, KUJIKOCTEU U T'a30B, )KUIAKHE KPHUCTAJUIbL, JICKTPUUECKUE
CBOMCTBA METAJUIOB, DJIEKTPOJIUTAYECKAs TUCCOLMAIMs, TaJlbBAaHUKA, JJIIEKTPOHHAs
MHUKPOCKOITHS.

TI'eocpagpua: Bna>xxHocTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHNe JBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
Y4ET CYXOr0 M JKUAKOTO TPEHHS B TEXHUKE, CTAaTHYECKHE KOHCTPYKLIHHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHWE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATEb BHYTPEHHEIO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJyYEHUs. COBPEMEHHBIX MATEPHUAIIOB, B TOM YHUCJIEC HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE DJIEKTPOTPUOOPOB,
razopazpsaHble JaMIIbl, OIYIIPOBOJIHUKOBBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

BzauMopelicTBrE TOCTOSIHHBIX MarHuTOB M NPOBOJHUKOB C  TOKOM.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUHMHW. [IpyuHOMIT Cyneprno3uuuu
MAarHUTHBIX NOJIEW. JIMHUM MAarHUTHOW MHAYKIIUH.

MaruutHoe 1ojie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOAYJb. [[BUKEHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHoOM mnoJje. Pabota cunbl JlopeHna.

MarnutHoe noJie B Bemectse. DeppoMarHeTuky, napa- i JMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYECKHUE IIPOHCCChI: IMPHMCHCHHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

KaptuHa 7uHMHA  WMHOYKUMM ~ MAarHATHOTO — MOJSL  IOJIOCOBOTO M
[10JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa 1MHMI MarHUTHOW MHIAYKIWHU NIOJIS JUIMHHOTO MPSMOTO MPOBOJAHMUKA
Y 3AMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabmroieHue 1BUKEHUs Iy4yKa JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO IOJIS IIOCTOSTHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (heppOMarHeTUKOB.

HccenenoBanue neMCTBASI HOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIIMYA HA OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIUU. [IOTOK BEeKTOpa MarHMTHOM
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIMU PDapanes.
Buxpeoe anekrpudeckoe mnoiie. Toku Oyko.

OJIC MHAyKIMHM B NPOBOJHHUKE, IBHXKYILIEMCS B OJHOPOJHOM MAarHUTHOM
oJIe.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karylika HMHIYKTUBHOCTH B ILENM IIOCTOSHHOTIO TOKA.
SABnenune camonnaykuuu. 9J1C caMOMHIYKIIMH.

OHeprust MarHUTHOTO I1OJIS KaTYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: WHAYKLIHWOHHAS
11e4b, COJICHOM], 3alllUTa OT JJIEKTPU3ALMH TEJ IIPU ABUKECHUU B MArHUTHOM I10JIE
3emun.

Hemoncmpauyuu.

HaOnronenue siBneHus 3IeKTpPOMarHuTHOM MHTYKIIHH.

HccnenoBanue 3aBucumMoctd IJIC MHAYKOUMUM OT CKOPOCTH HW3MEHEHUS
MarHuTHOTO MOTOKA.



ITpasuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne cCaMOMHIYKIIHUH.

Hccnenosanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CUJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

OnpeneneHre MHAYKIUU BUXPEBOrO MarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS] CAMOUHTYKIIHH.

COopka MOJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. KoJsieoanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMHUCAHHE.
DHepreTUYEecKoe ONnvcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). BeiBon
JUHAMUYECKOI0 OMUCAHUs FapMOHUYECKUX KOJIeOAaHUM U3 MX SHEPreTUYECKOro u
KMHEMATUYECKOTO ONTMCAHMUS.

Amrntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYbl KOJ€OaHUN HCXOIHOM
BEJIMUYMHBI C aMIUTUTYAaMH KOJIeOaHU €€ CKOPOCTU U YCKOPEHHSL.

[lepron u yactora kojeOGanuid. [lepumon MambiX CBOOOJHBIX KOJICOAHMIA
MaTeMaTh4yeckoro MasdtHuka. llepuon cBoOOAHBIX Ko€OaHUN MPYKUHHOTO
MasTHHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusx. BeiHyXkneHHbIe Konebanus. PezoHaHc.
Pe3zonancnas kpuBas. BrausHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKEHUSI.

HabGnronenne He3aBUCUMOCTH NIEPUOJIa MANbIX KOJIeOAaHUN Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KoiedaHU 1 3aBUCUMOCTH TMepro/ia CBOOOIHBIX
KOJIe0aHUM OT CONMPOTHUBIICHUS.

UccnenoBanre konebaHWi Tpy3a HAa MACCHUBHOM TMPYXKUHE C IEJbIO
dbopmupoBaHus NpeACcTaBiIeHUN 00 UAcaIbHON MOENIN MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEeHMs SHEPTUU NP KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Habmonenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUSA TeJa B X0JIe KoieOaHUil Ha yIIpyroM MojBece.

W3ydeHne nBUKEHNSI HUTAHOIO MAasiTHUKA.

[IpeoOpa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIKUX KOJIEOaHUI.

HccnenoBanrie BIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. InekmpomacHummnuple KO1e0AHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHoM KosiebatenbHOM KOoHType. Dopmyna Tomcona. CBsi3b aMILTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJie0aTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UACATBHOM KOJeOaTeIbHOM KOHTYPE.

3aTyxaromniue AIIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyxneHHbIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIONIEE 3HAYEHUE CWJIBI TOKA W HANpsDKEHUS MpU Pa3IUYHOM (dopme
3aBUCHUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOTO IIEPEMEHHOrO TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Uneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpedieHue
AIIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PHUCKM TMpPU MPOU3BOACTBE 3eKTpodHepruu. Kynbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUYECKHE MPOLECCHI: JIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIIepe1ay.

Hemoncmpauyuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT MUHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eHepaTop HE3aTyXarOIMKX 3JIEKTPOMATHUTHBIX KOJICOAHU.

Mojienb 3JIEKTPOMAarHUTHOTO Te€HEPATOPA.

BriHyX1eHHbIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LENMH MEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1oCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTYyIIKH
VWHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Monens TMHUY 3JIEKTpOnEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3zyuenue tpanchopmaropa.

HccnenoBanre NMEPEMEHHOTO TOKAa 4Yepe3 IOCJIEA0BATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habiroienue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue pabOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbI.

MexaHudeckrue BOJIHBI, YCIOBUSI HX pacnpoctpaHeHus. [lonmepeunsle u
IpOJOoJIbHBIE BOJNHBL llepuon, cKoOpocTh pacnpocTpaHEHUS W JJIMHA BOJIHBIL.
CBoliCTBa MEXaHMYECKHMX BOJH: OTpa)XXCHHE, NpPEIOMIICHUE, MHTephepeHuus U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEBI.

OJNIEKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHSI U3JIyYEHHs DJIEKTPOMATrHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoilicTBa  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
NOJIIpU3aIUsl, MHTepPEpEeHLUs U AU(paKLusL.

[IIkana 31€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeneBuaeHus. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPeIbI.

TexHUYEeCKUEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHbIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neusp,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO6pa3oBaHue U pacIPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habimroienue oTpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmroenue nureppepeHuny u 1uppakiuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro MIPUMEHEHNE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOW H
4acTOTOMN KoJeOaHU.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
peroMIICHUE, MOJSIpU3alus, AUPpaKiusi, THTEpPEepeHIus.

Oo6napyxeHue nHHPaAKPaCHOTO U YIALTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.



N3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHOE pacIpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuil B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npesnomieHuss. OTHOCUTENBHBIN NOKa3aTespb npeaomiieHus. I10cToSHCTBO 4acTOThI
CBETAa M COOTHOILICHHWE JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBeta. CIoXHBIM cOocTaB O€I0TO CBETA.
[{BeT.

[lonHoe BHyTpeHHEEe OoTpakeHHe. [IpenenpHbIi yroa MmojHOro BHYTPEHHETO
OTPAKECHMUS.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas JsuH3a. DoKycHOe
paccTOsSTHUE W ONTHYECKas CUJla TOHKOM JIMH3bl. 3aBUCHUMOCTbh (POKYCHOTO
paccTosiHusl TOHKON c(epudeckoil JHUH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
II0KA3aTeIsl MPEIOMIICHUS.

dopMyJia TOHKOM JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JINH30M.

Xoa ny4a, NMpOWENIIErO JUH3Y MHOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pakeHUI TOYKM U OTpe3Ka IMpsIMOM B
COOMpAIOIIUX M PACCEUBAIOUINX JHH3aX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnocoOHOCTh. [71a3 kak onmTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WuTtepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBust HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTephEpEHITMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpumepsl Knaccuyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB IIpM IIaJICHHM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: OYKH, JIyma,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
OITHKH, BOJIOKOHHAS ONTUKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npeoMIICHUs CBETA.

Habnrogenue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBOIA.

HccnenoBaHnne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne cBOMCTB M300paXE€HUM B JIMH3AX.

Mopenu MuKkpockorna, TeJIeCKona.

HaGmonenune natepdepeHnm crera.

HaOmronenue n1BeToB TOHKUX TIEHOK.

Ha6mronenue nudpaxium ceera.

N3ydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiilmioOHHOTO CIIEKTpa.

HabGnronenue nucnepcuu cBera.

HaOmronenue nonsipuzanuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUJIKHUX JTHH3).

N3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JINH3.

[TonyyeHnue n300pakeHusl B CUCTEME U3 MIIOCKOTO 3epKayia U JIMH3bI.

[Tonyyenue n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6monenue nudpaximm, naTEpGEPEHIINHT U MOISTPU3AIAN CBETA.

N3yueHnue noyisipu3aliii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue naTEepPEepeHIINM JIa3epHOT0 U3IIyUYEeHHS Ha IBYX ILEIsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanre qupakiimOHHOTO CIIEKTPa.

N3Mepenue IIMHbI CBETOBOUM BOJIHBI.

[TonydyeHue criekTpa U3Iy4YEHUs] CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON
PEIIETKMU.

Pa3znesn 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH.

['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynars
CIielIMaIbHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHncTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpaszoBanus  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OAHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEITUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOS.



TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CITYTHUKOBBIE
NPUEMHHKH, YCKOPUTEH 3apSHKEHHBIX YACTHIL.

VYyeHndeckuil 3KCIIepUMEHT, J1a0opaToOpHbIe pabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W SHEPrUU  PEJSITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKyaapHho-801H0801 0yaiu3m.

PaBHOBecHOE TermioBOE M3IydeHHUE (M3TydeHUE aOCOTIOTHO YEPHOTO TEa).
3akoH cMmenienus: Buna. ['mnoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoadpdext. OnbiTel A. I'. CroneroBa. 3akonbl pororddexra. YpaBHEeHHE
Ouamreitna 11 hotodddexra. «KpacHas rpanuinay ¢potodaddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0O M a0COJIIOTHO OTpaXKaromlyr moBepxHOcTh). Ombiter I1. H.
JleOenena.

BomnHoBsie cBolicTBa yactull. BosHbl ne bpoins. {nvnaa BonHbL Ae bpoiins u
pasMmepbl 00JlacTH  JIOKaNIM3alMK JBUXKYIIEWcss dactuibl. KopnyckymnspHo-
BOJIHOBOM yanu3m. Ju@pakius 3JeKTpOHOB HAa KpUCTaIJIax.

Crnenuguka n3mepenuit B Mukpomupe. COOTHOIICHUS HEOMPEAeIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauyuu.

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexra.

Hccnenoanrie  3aBUCHUMOCTH  CONPOTHUBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBELICHHOCTH.

CBeToauon.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrostaHoM [Inanka Ha ocHOBE uccienoBanus Gporodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. Quzuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.

[Toctynatel bopa. U3nyuenue u nornomnienre GOTOHOB MPHU MEPEXOAE aTOMa
C OJIHOTO YPOBHSI DHEPTUU HA IPYTOU.



Buapl ciektpoB. CrieKTp YpOBHEN S3HEPTUH ATOMA BOJOPOA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3IydeHHe cBeTa. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPabHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue muHeNYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIMX YaCTHUL.

OnpeneneHue JIMHBI BOJIHbBI JTA3€PHOTO U3TyUYECHUSI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

HaOmronenue muHeRYaToro CrekTpa.

HccnenoBanne CreKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qu3zuka amomnozo A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxnonnass monens sapa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
qucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Aubda-pacnaj. DJNEKTPOHHBIMH M TO3UTPOHHBINA OeTa-
pacmnan. [ 'amma-nsnyyeHue.

3aKOH paJUOAKTUBHOIO pacmnana. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO HU3Iy4YEeHUsS. BiMsHuME pagnoakTHUBHOCTH Ha IKUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH uznydeHus. Jozumerpus.

DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cwibl. Jlepext maccs sipa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
yOpaBIsieMOro TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHOM SHEPrETUKH.

Metozasl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHL.

OyHIaMEHTAIbHBIE B3aMMOJECUCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TiitoOHHAs MOJENb aIpOHOB.

®usuka 3a npegenamu CtaHgapTHoOW Mojenu. TéMHas Martepusi U TEMHas
DHEPIUsl.

EnunHcTBO usnueckoi KapTUHBI MUpA.

TexHuyeckue yCTpoOMCTBA U TEXHOJOTUYECKHE ITPOLIECCHL: TO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C UCTIOJIB30BAaHUEM JI03UMETPA.

W3y4yenue nornomieHns 0eTa-4acTUIl aTFOMUHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3HKH.



Otansl pa3BUTUA acTpoHoMuUU. [IpUknagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMUHU. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJbI
KOCMHUYECKHX 00BbEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EPHAsT aCTPOHOMUS.

Buna 3Bé3nnoro neba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BUAMUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. Mlctrounuk sHeprun CoJiHIla U 3BE3 /.

3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKH. J[MarpamMma «CeKTpaIbHbIA KIacc —
CBETHUMOCTB». 3BE3MBlI TJIaBHOW MOCIJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOM IOCIENOBATENBHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoItonuu CoJiHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne um aBwxeHue CoaHIA B
[Nanaktrke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIaKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonwoenus.

Habnronenust 3BE31HOrO HeOa HEBOOPYKEHHBIM TJIA30M C MCIOJIB30BAaHUEM
KOMITBIOTEPHBIX TIPIIOKESHUH I ONPEAeSICHUS MMOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBEpHOro MOJIyIIapusi U SPKUe
3BE3/IbI.

HabGmtonenuss B Ttemeckon JIyHbI, IJIaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUH.

DU3NYECKHI PAKTHUKYM.

CrnocoObl u3MepeHus (pU3NYeCKux BEIUYHMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MMOTPEITHOCTH U3MEPEHHUN (PU3NUECKUX BEITUYHH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nYeCcKUX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
ONHUCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYM).

O0o0maromnee NOBTOPEeHUeE.



O0o001eHne 1 cucTeMaTU3alusl COAEepKaHUs pa3AesioB Kypca «MexaHuKay,
«MounekymnspHas (pu3nKa U TEpMOJAUHAMUKA», «DIeKTpoauHamMuKay», «Konebanus
U BOJIHBD», «OCHOBBI CIELHAIbHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
¢duznka», «IEMEHThl ACTPOHOMUHU U aCTPOPUBUKID.

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATIBHOW M 3TUYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM Hay4yHOU KapTUHE MUpa, 3HAUEHUE ONMUCATEIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOM UM  NPOTHOCTHYECKOW  (PyHKIMIA
duznyeckoit Teopuu, poib GU3NUECKON Teopuu B ((OPMUPOBAHUU MPEICTABICHUN
0 (u3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KapTUHBI MUpPa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEXKITPEIMETHBIX CBSI3E€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mescnpeomemmnvle nOHAMUSA, CEAZAHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MUecKass BEJIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUH. TpPUTrOHOMETpPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOpPBI M MX MPOEKLUMU HA OCH KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkumid. [Ipu3Haku 1omOOMS TPEYroJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA TElI.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM NpUpoje, KoseOaTeslbHbIE
JIBUKEHHUSI B JKMBOM NPUPOJE, DKOJOTMYECKUE PUCKM IPU TNPOU3BOACTBE
AIIEKTPOIHEPTUH,  OJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAloIled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHUKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B HKUBOU
IpUpOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIu3.

I'eocpagpua: marHuTHBIE TONAKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, cericmorpad.

Texnonozua: TPUMEHEHUE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3IIEKTpOJIBUTATENb SIKOOM, reHeparop MEepeMEeHHOro TOKa, MHAYKLUHWOHHAs Medb,
JVHHUM 3JIEKTpoONepeaay, 3JIeKTPOABUTATENb, pajlap, paIuoONpuéMHUK, TEIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKa B TEXHUKE,



HpOCKHHOHHLIﬁ afrmapat, BOJIOKOHHAas OITHKA, COJTHCUYHAasd 6aTape;I, CIIYTHHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTHUKA 1 OKOJIOIMYCCKHUEC aCIICKThI eé Pa3BUTHA.



I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHs Yy4deOHOro mpenMera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJArOIINXCsI PYKOBOJCTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEH TO3UILIMEH JHUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITAa M OMbITA JNESATEIBHOCTH B MPOLECCE pPeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEJILHOMN JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPasKIAHCKOT0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TPaXJAHCKOM  MO3UIMM  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUIICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYEIOBEUECKNX TyMAaHUCTUYCCKUX U
JEMOKPATHYECKNUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, Yy4yacTBOBaTb B CAMOYNpaBICHUHM B 0Opa3oBaTeNbHOM
OpTraHU3alllH;

e YMEHHE B3aUMOJICHCTBOBAaTH C COUUAIBHBIMA  HWHCTUTYyTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYECHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU JIEATENBHOCTH.

NMAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMupOBaHHOCTH POCCHICKOM rpaXXJaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA;

e IIECHHOCTHOE OTHOUIEHHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHUKEHHUSIM
POCCUICKUX YUEHBIX B 00s1acTU (PU3UKKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO ITOBEICHMUS,

e CIOCOOHOCTH OIEHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHEHTUPYSCh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJa/la B TOCTPOCHUE YCTOMYMUBOIO OYIYIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas OCTETHUKY HAy4HOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAyKe.

TPYAOBOI'0 BOCIIMTAHUSA:



MHTEpEC K pa3nuuHbiM chepam mpodecCHOHaTBHON ACSITETbHOCTH, B TOM
qHclie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OymyIiel mpopeccuu U peau30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIAHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO B
00Jy1acTi GU3MKHA Ha IPOTSHKEHUHN BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphI, OCO3HAHUE TJI00aTBHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOIIEH Cpele Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHre ONbITa JEATETbHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUH O (U3HKeE.

HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAaHHME LEHHOCTH HAy4YHOW AESATEIbHOCTH, F'OTOBHOCTh B MpOLECCE
U3Y4EeHUS (PU3MKU OCYLIECTBIATh IPOEKTHYI0 U HCCIEI0BATENIbCKYIO
JEATEeIIbHOCTh UHAUBUIYaJIbHO U B CPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJoruueckue a1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh M aKTyaJMu3UpOBaTh MpodIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsITh eI NIeATeNIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIISITh  3aKOHOMEPHOCTH U TPOTHUBOPEUYHMS B  PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH pEHICHUs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIBHOCTh, OLEHUBaTb COOTBETCTBHE
pe3yabTaTOB LIEJSM, OLIEHUBATh PUCKH MOCIIECTBUI 1€ATEIbHOCTH;
KOOPAMHUPOBATh M BBIMNOJHATH pabOTy B YCIOBHUSX PEaATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciegoBarelbcKye 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTUEH, KIFOUEBBIMH MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATENIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 00JacTh (PU3MKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSAITEJIbHOMY TIOMCKY METO/JOB pelleHus 3anad  (PU3N4ecKoro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB IMO3HAHUS;

BJa€Th BUAAMH JACSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, IpeoOpa3oBaHUIO U MIPUMEHEHHIO B PA3IMYHBIX YUECOHBIX
CUTyallMsIX, B TOM 4YHCIE TPU CO3/JaHUM Y4EOHBIX IMPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITh TIPUYUHHO-CJIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOAuThb apryMeHThl Ui
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh HapaMeTpPhl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJA€ pEIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHUSX;

CTaBUTh U (OPMYIUPOBaTH COOCTBEHHBIE 3a7auyd B 0OPa30BaTEIbHOMN
JesITEeIbHOCTH, B TOM YUCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETb NEPEHOCUTh 3HaHWS MO0 (U3MKE B MPAKTUYECKYIO O0OJIacTh
KHU3HEIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIEC IOAXObI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IETh HaBBIKAMHU MOJIydeHHUs WHpopManuu (PU3MIECKOro COAep KaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATH IOWCK,
aHaIW3, CUCTEMATHU3AIMI0O W WHTEPHPETANNi0 HWHPOPMAIMHA PA3TUIHBIX
BUJIOB U (hOPM TIPECTABICHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONIb30BaTh CpeICTBa HMH(POPMAIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJOTMA B  PENICHUWH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W
OpPraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN HSPTrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHECHBI, PECypCOCOEPEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COJACPIKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4éTOM Ha3HaueHus WHGOpPMAIMU H TEJICBOM ayJauTOpUH, BBIOWpas
ONTUMANTBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIl1H.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:



OCYIIECTBIIATh OOIIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacro3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arh
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOXO TOUYKY 3PEHHUs C MCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTb W HCIOJb30BaTh  IPEUMYyIIECTBA  KOMAaHJIHOM U
UHIMBHUIYyaJIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJAbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH U
KOOpJIMHUPOBATh JAECUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBIIATH IIJIaH
NEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUIN yYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJIOIO Y4YaCTHUKA KOMaH/bI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLEHUBATH WJIEH C IO3ULHUHA HOBU3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEIECHUE B Pa3JIMYHBIX
CUTyallusiX, IMpOSBIATH  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULNATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITENIbHO ~ OCYIIECTBIISATh ~ MMO3HABATENBHYIO JCSATENbHOCTh B
o0nacth (U3MKKM M aCTPOHOMHHM, BBIABIATH MPOOJEMBI, CTABUTh U
dbopmyMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh MJIAH PEIICHUS PACUETHBIX M Ka4eCTBEHHBIX
3a7a4, TUIaH BBIMOJIHEHUS MPAKTHYECKOH paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U IIPENIIOUTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclMpsATh paMKM ~ y4eOHOro TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

Jenath OCO3HAHHBIA BBHIOOp, apryMEHTHpPOBAaTh €ro, OpaTth Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYAUIMH B 00JacTU
(Gu3MKHN, TOCTOSHHO TMOBBIIATH CBOM 0OpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIHLHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB 1ETISIM;

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHCTBUU U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

UCIIOJIB30BaTh MNpUEMBI pediiekcuu JJi1 OLEHKHW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PELIEHUS MO HX
CHIDKCHUIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIESATCIBHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUMX IPU aAHAIU3E PE3YIbTATOB
JIEATEIILHOCTH,

MPU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIMIUOKH.

B mporecce mocTHKEHHSI THYHOCTHBIX PE3YyIbTaTOB OCBOEHHS IMPOTPaMMBI IO
dbuzuke U1 YpOBHSA CpeIHEro oOmiero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, IIPEIOJIAr AFOIIIHIA
c(hOpMUPOBAHHOCTb:
e CAaMOCO3HAHHWS,  BKIIOYAKOIIETO  CIOCOOHOCTh  TOHUMATh  CBOE

HIMOIMOHAIBHOE COCTOSIHUE, BUJIETh HAIPABJICHUS PAa3BUTUS COOCTBEHHOM
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

caMOpEeryJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIIOCOOHOCTh aqalTHPOBATHCS K
HYMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUIEH CTpeMJICHHE K JOCTIXKEHUIO LENH
U yCIiexXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE E€WCTBOBAThH, UCXO/S U3
CBOHMX BO3MOXKHOCTECH;

OMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MMOHMMATh  SMOIIMOHAIBHOE
COCTOSIHUE JIPYTHX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOILICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH  BBICTPAUBAThH
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEpPEC U
paspemarb KOHIUKTBHI.

[MPEAMETHBIE PE3VJIbTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOW cdepax AesTeNbHOCTU
YEJIOBEKa, POJIb U MECTO (DM3UKHU B COBPEMEHHOW HAYYHOUW KapTHHE MHPA,
3HAQYEHUE OMHUCATEIbHON, CHUCTEMaTU3UPYIOIIeH, OOBICHUTEIBHON W
MPOTHOCTUYECKON  (QYHKIUNA  (U3MYECKOH TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIMHAMUKH, POJIb (HU3UIECKON TEOpPUU B
dbopMHUpPOBaHUY TTPEACTABICHUN O (PU3UIECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOAelel (U3NYECKUX Tel U
MpOIECCOB (SIBJICHUWI): HWHEpLUAIbHAas cuUcTeMa OTcuéTra, abCOJIOTHO
TBEPJIOE TEJI0, MaTepHalibHas TOYKA, PABHOYCKOPEHHOE JBUXKEHUE,
CBOOOSIHOE TajceHHWe, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
yInpyroe 1 abCONIOTHO HEYNPYTroe CTOJIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOT0) Teja, UACAIbHbIN ra3, TOUeUHbIN 3aps/l,
OJIHOPOJTHOE DJIEKTPUUYECKOE TOJIE;

paznuyath yCIOBHUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO IBMKEHUS, (HOPMYIbI KHHEMATHKH DPABHOYCKOPEHHOTO
NBIDKEHUs, TpeoOpa3oBanus [ammies uisi CKOPOCTH M TEPEMEIEHUS,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH [ 'ammiies, 3aKoH
BCEMHUPHOT'O TATOTEHMS], 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHWYECKON
OHEPrUH, CBSI3b PabOTHl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
YCJIOBUSI paBHOBECHs TBEPIOro Tena), MOPU STOM HCIOJIb30BATH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, yYKa3blBaThb  YCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHUs HUMIIyJbca U
MEXaHUUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TEILIOBBIC MPOIECCHl M SIBJICHUS, UCIIOJIB3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyIApHOW (QUUKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHMSI HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETHUYECKOW HSHEpruei TEeIjIoBOro JBMXKEHHS W KOHUEHTpAlMeill ero
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABUXKEHHS €TI0 YacCTHll, CBSI3b JIaBJICHUS UCATbHOTO
razda ¢ KOHLEHTpauued MOJIEKYJ M €ro TEeMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUsl PHEPIHH B TEIUIOBBIX MPOLIECCAX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTH4YeCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHna;

aHAJTU3UPOBaTh U OOBACHATH DIEKTPUUECKUE SIBJICHUSA, WCHOJb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTD
AIEKTPOCTATUYECKOrO TMOJIA, IMPUHLMI CYIEPIO3UIUU JIIEKTPUUECKUX
MoJIei, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU BaXKHBIE COOTHOIIEHHMS: 3aKOHbI Oma g ydacTka
ey W U1 3aMKHYTOM JJIEKTPUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npaBuwia Kupxroda, 3akonsr @apajes AJ1s1 3JIeKTPOJIn3a);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YsS BEIUYUHBI:
NepeMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Jla U CUCTEMBI TEJN, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHIUAJIbHAS DJHEPIUsi, KUHETHYECKas
OHEPrus, MEXaHWYeCKas SHEprus, padoTa CHUIIbI, LIEHTPOCTPEMHUTEILHOE
YCKOPEHHE, CHIIA TSHKECTH, CUJIa YOPYTOCTH, CHJIa TPEHHUS, MOIIHOCTD,
SHEPrusl B3aMMOJCHCTBUS Tejla C¢ 3eMi€i BOIM3M €€ MOBEPXHOCTH,
PHEprus ymnpyroi jgedopmarii  MNPYKHHBI, KOJIMYECTBO TEIJIOTHI,
abCoIOTHAs TeMmreparypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPIusl HJACAIHHOTO OJHOATOMHOTO Ta3a, pabdoTa WJCAIBHOTO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOrO TEMIOBOrO
JBUTATEIIS; AIEKTPUUECKOE T0JIe, HAPSIKEHHOCTh 3JIEKTPUYECKOTO MOJI,
HaMpspKEHHOCTh TOJISI TOYEYHOTO 3apsifa WM 3apshKeHHOrO Inapa B
BAKyyME€ M B JUAJIEKTPUKE, MOTEHIMAN BJIEKTPOCTATHYECKOTO TOJIs,
pa3HOCTh  MOTEHUMAJOB, JJEKTPOJABWXKYIIAas CWJIa, CWila TOKa,
HanpsHDKEHWE, MOIIMHOCTh TOKAa, OJJIEKTPUYECKas EMKOCTh IIIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIbHBIM U
napajuielIbHbIM COEJUHEHUEM PE3UCTOPOB, FHEPTHS SIEKTPUUECKOTO MOJIA
KOHJEHCATOpA;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHUsI  (U3MUECKUX  SIBJICHUIL:
MEXaHMYECKOE JIBUKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, MU(y3us, UCTapeHUE,
KUIIEHUE W KOHJICHCAIIMS, TJIABJICHUE U KPUCTAIUIM3AIMs, HAIIPABIECHHOCTh
TEIUIONEpEAAUH, JIEKTPU3ALNS TEJl, SKBUIIOTEHIIMAIBHOCTD TOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHPOBATh yCTAHOBKY, (DHKCHpPOBATh pe3yJabTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJAE TIpadUKOB C Yy4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, JIeJIaTh BBIBOABI MO pe3yJibTaTamM
HCCJIEIOBAHHS,

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPH STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh a0COJIOTHBIC U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW TUIOTE3bI: TJIaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEAJIOKEHHOU
TUIIOTE3bI;

co0JIroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOTO DJKCIEpPUMEHTa, IMpakTUKyMa H  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOCKTHOW JIEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTETHHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
dbu3nYecKoil MOJIEIbI0: Ha OCHOBAHMM aHaliM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJeiIM, OTBeYaroled TpeOOBaHMSAM 3aj1ayH,
NPUMEHITh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IIOCTYJIAThl
bu3MYeCKUX TEOpUl TPH HCIOJH30BAHUM MATEMAaTHYECKUX METOOB
pelieHus 3aj1a4, NpOBOJUTh pacu€Thl HA OCHOBAaHWU UMEIOIIMXCS JAHHBIX,
aHAJU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBAThH METOAbI pPEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemarh Ka4deCTBEHHBIC 3adaud, TpeOylolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3fenoB Kypca (PU3UKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETOYKY PacCyXJICHUMN ¢ ONOPON Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (pU3NYECKue SBJICHHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

NPUBOJUTh NPUMEPHI BKJIAJla POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpa, B PA3BUTUE TEXHUKU U TEXHOJIOTUK;

aHAIM3UPOBATh U OIIEHUBATH TOCIIEACTBHUS OBITOBOM M TIPOU3BOJICTBEHHOM
NEATCIbBHOCTH YEJIOBEKA, CBSI3aHHOM C (U3WYECKUMHU MPOIECCaMH, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsi JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;



MPUMEHSTH Pa3lInuHbIe CIOCOOBI paboThl ¢ MHpOpMaIend (PU3NIECKOTo
CONIEpP)KaHUsI C HCIIOJIb30BAaHMEM COBPEMEHHBIX MH(POPMAIMOHHBIX
TEXHOJIOTHI, TIPH ITOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTHH I TIOWCKa, TepepabOoTKU M TpPEabsSBICHHUS y4yeOHOUW W
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMI0O W  OICHHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3alOHHbIE u MO3HABATENIbHbIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETeHHsT  HOBBIX 3HAHMWA B TpOIEcce
BBITIOJTHEHHMSI IPOCKTHBIX U yUeOHO-UCCIIEeIOBATEILCKUX padoT;

paboTaTh B TpyMNE C HCIOIHEHUEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CHUTYaIMsX, aJICKBATHO OIICHWBATH BKIJIAJl KaXJOTO U3
YYaCTHUKOB TPYMIBI B pEIICHUE paccCMaTpUBaeMOil MpoOIeMbl;

NPOSIBIISITE MOTUBAIUIO K Oyaymiei mpoheccCHoHaTbHOW AeSITETLHOCTH TI0
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

NOHMMATh POJb (PU3UKK B  HIKOHOMUYECKOM, TEXHOJIOTHYECKOM,
COLIMATILHOW M 3TUYECKOU cepax AeITeTbHOCTH YeJIOBEeKa, POJb U MECTO
GU3MKKM B COBPEMEHHON Hay4yHON KapTMHE MHUpPA, pPOJib aCTPOHOMUU B
NPaKTUYECKON JICSITEIbHOCTH 4eJOBeKa U JaJbHEHIeM Hay4HO-
TEXHUYECKOM Pa3BUTUH, 3HAYCHHE ONMHCATEIbHON, CUCTEMATH3UPYIOLICH,
OOBSCHUTENIHON M MPOrHOCTUYECKOW (DYHKIUN (U3NYECKON TEOpUU —
AIIEKTPOIMHAMUKH, CHEIHATLHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOW
buszuku, poib Guznueckoi Teopuu B GOPMUPOBAHUU MPEACTABICHUN O
dbu3nYecKol KapTUHE MHUpA, MECTO (PHM3UYECKONM KapTHUHBI MUpa B 0O0IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUIN O MPUPO/IE;
pa3nuuaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (Qu3Mueckux Ten H
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUECKOE M  OJHOPOJIHOE
MarHUTHOE MOJIsl, TApMOHUYECKUE KOJIeOaHus, MAaTeMaTUYECKU MasTHHUK,
UJICATbHBINA TNPYKUHHBIA MAasiTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKAas JIMH3a, MOJIeTIEl aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IN CBETA;

paziuyath yCIOBHUS (TpaHMIlbl, OOJIACTH) TPUMEHUMOCTH (DPU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHMYEHHOCTDH UCIOJIb30BAaHMUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXKEHHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUS
AIIEKTPUYECKOTo  3apsiga, cuia Awmmepa, cuia Jlopenma, 3akoH
IIEKTPOMAarHUTHOM  WHAyKuuu, npaBuino Jlenma, cBi3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJICKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJIaTbl  CHEUUAJbHOM  TEOpuu
OTHOCUTEIBHOCTU DUHINITEITHA);

aHAM3UPOBATh U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SIBJICHHMS, UCTIOJIb3YS
MOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJIA
dboroaddexra, mnepBbIi W BTOpOW TMOCTydarbl bopa, npuHIUI
COOTHOIIICHHST Heomnpeael¢HHocTell ['eizeHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO0 M MAacCOBOI'O YMCET W 3HEPTUU B AJEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOIO pacIajia);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBJICHUS, HUCIOJIb3YsS BEJIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO MOJIS, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NoJIs, Pa3HOCTh TMOTEHLMAJIOB, JJEKTPOJABIKYIIAS CUla, WHAYKIUS
MAarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia AmIiepa, WHIYKTUBHOCTD,
IEKTPOJBIDKYINAS CUJIA CAMOWHIYKIIMHM, JHEPTUs MAarHUTHOTO TIIOJIS
IPOBOJHUKA C TOKOM, PEJSTUBUCTCKUM UMITYJIbC, IIOJIHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsijl AJipa, SHEPTHUS CBSI3U SAIPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAs MHAYKLWSA, CAMOMHIYKIUS, Pe30HAHC, MHTephEpEeHLINS
BOJIH, Judpakius, [IUCIEpPCUsi, TOJHOE BHYTPEHHEE OTpaXKEHUE,
dbortoanektpudeckuii 3ddext (pororddekr), ampda- m Oera-pacnaabl
anep, raMMa-u3iydyeHue sjep, (u3nueckue MPUHLHUIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

OMpEeNENsATh HANpaBlI€HUE HMHIYKIMM MArHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/IaBAEMOE TNIOCKUM 3€pKaJIOM, TOHKOMN JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHY;

IPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHE IMOHSATHS, TEOPUU U
3aKOHBI ISl aHaiuu3a M OOBSICHEHUS  (PU3MYECKHX IPOLIECCOB,
NPOUCXOMSIIUX B 3BE3MAX, B 3BE3AHBIX CUCTEMaX, B MEKIalaKTUYECKON
cpene; NBIKEeHUSI HEOSCHBIX T, SBOJIIONHHY 3BE311 U BeeneHHoi;
OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TIPSMBIX HW3MEPEHH, TPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢u3nveckux BEJIMYMH B BHIE TpapuKoB ¢ YUETOM aOCOIIOTHBIX
NOTPEUIHOCTe  M3MEpPEHMi, JenaTh  BBIBOABI IO  pe3ysibTaTaMm
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHHUs (U3HUECKUX BEIMYUH, MNPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEPEHHs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIEC MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJIN3UPOBATh
MOJy4YE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpeaoKeHHOU
TUIOTE3bI;

OTIMCBIBATH METO/IbI ITOJIyUYEHUS! HAYUYHBIX aCTPOHOMUYECKHX 3HAHMIA;
coOumo1aTh MpaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeI0BaHHMA
B paMKax ydeOHOro »HKCIEpPHUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢u3nueckoil MojAenbI0: HAa OCHOBAaHMM aHalM3a YCJIOBUS BBIOMPATH
¢usznyeckue MoJeNnd, OTBEYarolMe TpeOOBaHUSIM 3a/ladd, NPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3UUECKUX TEOpUi
Opd HUCHOJb30BAHMM MATEeMAaTHYECKUX METOJOB pEUIeHHd 3ajad,
IPOBOJIUTH PAcy€Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJTU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUYETOM IMOIYYESHHBIX
pe3yJbTaToB;

peliath KadeCTBEHHbIE 3aJaud, TPEOYIOUIMe NPUMEHEHHUS 3HAHUM W3
pa3HbIX pa3/eioB Kypca (GU3MKH, a TAK)KE UHTETPallMy 3HAHUW U3 JAPYTuX
IpPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCykKJIeHUI C ONOPOil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBJICHHUS;

UCTOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENILHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKHUX TMPOIIECCOB;

OPUBOJUTH MPUMEPHI BKIAJa POCCHMCKUX U 3apyOexHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAllMOHATIEHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKd W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBA;

MPUMEHSTH Pa3lInuHbIe CIOCOOBI pabOThl ¢ MHGpOpMaIuend (U3NIECKOro
COIEepXKaHUsI C WCIOJIb30BAHUEM COBPEMEHHBIX HWH(OOPMAITMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJB30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUM ISl TIOMCKA, NEpepadOTKM M MpeAbsIBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOPMAIKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUU
uH(OpMaIK, TOTYYECHHON W3 pPa3TUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHANMM3UPOBAaTh  MOJIydaeMyr0  HWH(opmanuio W OIeHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POPMALIUH;

MPOSIBIISITH OpraHu3alMOHHbIE u MO3HABATEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHWM B  MPOIECCce
BBITIOJTHEHUS IPOSKTHBIX U Y9€OHO-UCCIIEI0OBATEIHCKUX PAOOT;

paboTath B TpYIE€ C MCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALMOHAIBLHO PACIPEACHSTh EATeIbHOCTh
B HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBATHO OLEHMBATH BKJAJ KaXIOTo W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PaCCMAaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAIHIO K Oyaymel mpodecCHOHaTbHON NeATeTbHOCTH 110
CHEUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl

Pazgen 1. HAYUHBII METO/I IIO3HAHMS IIPUPO/IbI

1.1 Hayunslii MeTOZ IO3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Jnnamuka 10
2.3 Craruka TBEpAOTO TENa 5 1
2.4 3aKOHBI COXPaHEHHS B MEXAHUKE 10 1
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 1
' IepPEXO0/IbI
Uroro no pazgeny 49
Paznea 4. JIEKTPOJJMHAMUKA
4.1 DJIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 3JIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3nIu4HbIX cperax 6
Hroro no paszneny 54
Paznen 5. PU3HNUECKUN MPAKTUKYM
5.1 OuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14
1.2 DJIEKTpOMAarHuTHas: MHYKIHS 13 1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DIeKTpOMarHuTHBIE KoJIeOaHus 15
3 MexaHnyeckue 1 3JIeKTPOMarHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBO! Ayanus3m 15

4.2 ®usnka aroma 5

43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25
Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DJeMEeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pazznen 6. PUSHUECKHUM TIPAKTUKYM
6.1 DuU3NYECKU MPAKTUKYM 16 16
Hroro no pazneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COAEP KAHUSI U OIBITA 15
’ NEeSTeNIbHOCTH, TPUOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®uzrka — pyHIaMeHTalbHas HayKa O
pupoje

HayuHbIii METOT TO3HAHUS K METOBI
ucciae0BaHus GU3HUECKUX SIBJICHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6b1 n3mMepeHust (PU3NYECKUX BETUNIUH

AGCOIOTHAs U OTHOCUTEJIbHAS MOTPEUTHOCTH
U3MEpEeH PU3NUECKUX BETUUNH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUDPA, B IPAKTUYECKOMI
NEITEILHOCTH JI0AEU

Mexanundeckoe apmxenue. Cucrema oTcuera.
OTHOCHTEILHOCTE MEXAHUUECKOTO
nerkenus. [Ipsimast u oOpaTHas 3a1a4u
MEXaHUKH

Pannyc-BekTop MaTepUaIbHON TOYKH, €TO
IIPOEKLIMU HA OcU KoopAHuHAT. Tpaekropusl.
[Tepememenue. Cxopocts. X nmpoekuuu Ha




OCH KOOpAMHAT

PaBHOMEpHOE MPSIMOIIMHENHOE JBUKECHUE.
I'paduueckoe onucanme paBHOMEPHOTO
HpSIMOJIHHGfIHOI‘O JABHUXKCHU S

10

CrokeHne nepeMeneHnil 1 CKOPOCTEN.
Pemenue 3agau

11

HepaBnomepHoe nuxenue. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue MpsIMOIUHEHHOTO
JIBUKEHMS C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOomHoe majieHne. Y CKopeHue
CcBOOOIHOTO IMaIeHHUs. 3aBUCUMOCTE
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHH U UX rpaduku

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxenue. /[Bnxenue no
OKPYKHOCTH. YTJIOBasl U JTUHEHHAsA CKOPOCTb.
Ilepuon u wactota. LleHTpocTpeMuUTebHOE U
IIOJIHOE YCKOPEHHUE

16

KonTtponsHas padora no teme "Kunemartuka"

17

ITepBoiif 3akoH HetoTOHA. HEpUManbHbIE
cucreMsbl orcuéra. [Ipuanmn
OTHOCUTENIHOCTH [ anues.
HennepuuanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHozeicTBytomas cuia. Bropoit
3akoH Hrrorona. Macca




Bzaumopeiictue ten. Tperuit 3aKoH

19 Herorona

20 [IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEHNE 3aK0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHHUS.

21 OKBUBAJICHTHOCTH I'PABUTALIMOHHON 1
WHEPTHOU MaccChl

” Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
NaJeHus
JIBukeHre HEOSCHBIX TE U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. IlepBas
KOCMHUYECKasi CKOpocThb. 3akoHbI Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuina tpenust. [Ipupoaa v BUABI CUIT TPEHUS.

25 JBH>KeHUE B )KUAKOCTU U ra3ze C y4ETOM
CHUJIbI COIPOTUBIICHHUSI CPEBI

2 Jasnenue. [ 'napocrarnuyeckoe JaBjcHHUE.
Cuna Apxumena

7 AobcomroTHO TBepaoe Teno. [loctynarensHoe
Y BpallaTesibHOE JBUKEHUE TBEPAOTO Tela

)3 MOMEHT CuJIbl OTHOCUTENIBHO OCH BPAILICHHUS.
[1nedo cunbl
CroxeHue cui, MPUI0KEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. Y cenoBus
paBHOBecHsI TBEpIOTo Tea. Bumsl
paBHOBeCHS

30 Pewienue 3amau

31 KoHnTtponbnas pabora mo teme "/[nHamuka.




Craruxka TBepaoro tena'

32

Nmnynbc MaTepuaabHOU TOYKH, CUCTEMBI
MaTCpUAJIbHBIX TOYCK. I_IeHTp MacCC CUCTEMbI
MaTCpUAJIbHBIX TOYCK. TeopeMa O ABUKCHUHN
LIEHTpa Macc

33

Hmnynbc cuiibl 1 HI3MEHEHHE UMITYJIbCa Tefa.
3aKOH COXpaHEHHs uMIyJibca. PeakTuBHOE
JBHKECHUEC

34

MoOMEHT uMITyJIbCa MaTEPUATBHON TOUKH.
[IpencraBienue o coxpaHEeHUM MOMEHTA
UMITYJIbCA B [IEHTPAIBbHBIX MOJISIX

35

Pemenue 3amau

36

PaGora cuibl Ha MaOM U Ha KOHEYHOM
nepemenieHny. I'padguueckoe npeacraBieHue
paboThI CHITBl. MOIITHOCTE CHIIBI

37

Kunernueckas sneprus. Teopema 00
M3MEHEHUU KHHETUYECKOU YHEPTUHI
MaTepUAIbHON TOYKHU

38

HOTGHI_II/Ia.HBHBIG 1 HCTIOTCHI U AJIBHBIC CHUJIBI.
[TorenumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tpetbst KocMuYecKas CKopocThb. CBs3b
pa6OTBI HEMMOTCHIMAJIbHBIX CUJI C
M3MEHEHHEM MEXaHUYEeCKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTrun

40

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHyiun s ueanbHOM




SKUIKOCTH

KoHTposbHas pabota mo teme "3aKoHbI

H COXpaHEHHUs B MEXaHHKe"
Pa3BuTHe npeacraBieHuii 0 Ipupoie

42 Ter0Thl. OcHOBHBIE nojoxeHust MKT.
Huddysus. bpoyHoBCcKoe TBHKECHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 TeJl. XapakTep ABUKEHHS U B3aUMOJICUCTBUS
YacTHII BEIIECTBA
Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

44 KonunuectBo Bemectna. [locrosnnas
ABoraapo

45 Temneparypa. TemnoBoe paBHoBecue. [llkana
Ilenbcus

46 Pemenue 3agau

47 Wneanbneiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBnenue Menaeneesa-Knaneiipona.
Pemenue 3agau

49 AOcomoTHas Temnepatypa. 3akoH JlaipToHa

50 H3omporeccsl B uA€aIbHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBA

51 ['padmyeckoe mpencTaBieHHe U30MPOLIECCOB:
U30TepMa, U30X0pa, u306apa

52 OcHoBHoe ypaBHeHue MKT

53 Pemenue 3agau
CBs13b a0COTIOTHOH TeMIepaTypbl

54 TEPMOJAMHAMUYECKON CUCTEMBI CO CPEIHEH

KMHETUYECKOU DHEPrueH MoCTynaTeIbHOro




TCIIJIOBOT'O JBMXKXCHUA eé HacCTHuIg

55

O00011eHre U cUCTEMATU3ALMS 3HAHUHN 110
teMme "OcuoBsl MKT"

56

KonTtposbras padota mo teme "OCHOBBI
MKT"

57

TepMoanHaMuueckas cUCTEMa. 3a/laHueE
BHEIIHUX ycnoBul it T/ cucremsl.
BHemnue 1 BHyTpEeHHHE TapaMETPBI.
[TapameTtpsl T/] cuctemsbl Kak cCpeHue
3HAYCHMS BEJIIMYUH, OIUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBosibHas penakcanus T/]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

59

Moenp ueabHOrO Ta3a B TEpPMOIMHAMUKE.
YciioBus IPUMEHUMOCTH 3TOM MOJEIU

60

VYpaBuenue Menaeneesa-Knaneiipona u
BbIpaXXEHHE ISl BHYTPEHHEH SHEPTUN

61

BeIpaxxenue 111 BHyTpEHHEH SHEPTUU
OJTHOATOMHOTO MJI€aIbHOIO rasa.
KBasucratnueckne u HECTaTUYECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruucnenue padoTs 1o rpaduky mporecca
Ha pV-auarpamme

63

Tennonepenaya kak crocod N3MEHEHUS
BHyTpeHHel 3neprun T]] cuctemsl 6e3
coBepIeHHs paboThI




64

KOHBGKHI/ISI, TCIJIOMMPOBOJAHOCTD, U3JIYUCHUC

KonnuectBo TemnoTel. Tem1oéMKOCTE TeA.
VY nenpHas U MOJISIpHAsL TEIIOEMKOCTH

65 BEILECTBA. Y JIebHAs TEIIOTA CrOPaHUs
TOILJIMBA

66 Pacuér konmvecTBa TETUIOTHI pU
TerIonepeaye

67 [Tonsitue 06 amnadaTHOM mporiecce. [lepBriii
3aKOH TEPMOJUHAMUKHI
KonudecTBo TemnoTsl u paboTa Kak Mepbl

68 MU3MEHEHUs BHyTpeHHel sneprun T /1
CHCTEMBI
BTopoii 3ak0H TEpMOAMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeobpaTumocTs TPUPOIHBIX TIPOIIECCOB
[IpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.

70
KII

71 MaxkcumansHoe 3Hauenue KIIJ. [uxn Kapno

72 Pemenue 3agau
DKOJOTHYECKHE aCIICKThI UCIIOJIb30BAHUS

73 TEIJIOBBIX ABUTraTeiaeii. TemioBoe
3arpsi3HECHUE OKPYKAIOIeH CpeIbl

74 Pemenue 3amau

75 O0001eHNe U cUCTEMATU3ALMS 3HAHUHN 110
teme "Tepmonunamuka. TenaoBbie MalIMHbI"

76 KonTtponbHas pabora o teme
"Tepmoannamuka. TennoBbsie MaluHbI"

77 [TapoobpazoBanue 1 KOHICHCAITHS.




Hcnapenue u kurieHue. Y aenbHas TemioTa
napooOpa3oBaHus

HaCBIH_IeHHBIG 1 HCHACBIIICHHBIC IT1aPhI.
KauecTBeHHAas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBIMICHHOTO ITapa OT

78 TEMIEPATyphl, UX HE3aBUCUMOCTH OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPaTyphbl KUTIEHUS OT JaBJICHUS B
KUAKOCTH

79 Brnaxxnocts Bo3yxa. AGComoTHAs U
OTHOCHUTEJIbHASI BIAKHOCTh

80 Pemenue 3agau
Teépnoe Teno. Kpucraniuueckue u

81 amopdHbIe Tema. AHU30TPOIHS CBOMCTB
KPHUCTAJIJIOB

22 [InaBnenue u xpucraumsanus. Y qenbHas
terutoTa riaBneHus. Cyonumanust
Hedopmaruu TBEpAOTO Tena. PacTshkenue u

83 cxxarue. Casur. Monyins HOwra. Ipenen
ynpyrux aedopmaruii
TermoBoe pacimpeHue KUAKOCTEN U

84 TBEPABIX TEJ. AHTAPMOHHU3M TEIJTOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

25 [IpeoOpazoBanue 3HEpruu B (Ha30BBIX
nepexonax

86 YpaBHeHHE TEIIOBOTO OamaHca

87 Pemenue 3agau

88 [ToBepxHOCTHOE HaTsKeHUe. KanwnspHsie




siBlIeHUs. J[aBieHue Mol MCKPUBICHHOU
MTOBEPXHOCTHIO )KHUKOCTH. PopMyna
Jlannaca

89

O06o0011eHne U cuCTeMaTU3alus 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXOBI"

90

KoHnTtponbHast pabota mo Teme "Arperarabie
cocTosiHus BemecTBa. Pa3zoBble NEPexoabl”

91

DJeKTpu3aIus Tel U €€ MPOosIBICHUS.
DIeKTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JUAJICKTPUKH U TTOTYITPOBOTHUKH

92

DJIeMEHTapHBIN AIEKTPUUECKUN 3aps. 3aKOH
COXpaHEHHUsI AJICKTPUUYECKOTO 3apsiia

93

B3anmopenicteue 3apsnoB. ToueyHsle
3apsasl. 3akoH Kymnona

94

Pemenue 3agau

95

Onexrpuueckoe nojie. Ero aelicteue Ha
JJIEKTPUYECKUE 3apsiibl

96

Hanps>k€HHOCTB JIEKTPUYECKOTrO MOJIS.
[TpoOGHbIii 3apsiy. JIuHUM HAIPSHKEHHOCTH
3eKTpUYecKOro noist. OqHOpoIHOE
3JIEKTPUYECKOE T10JIE

97

HOTGHHI/I&HLHOCTL OJICKTPOCTATUYCCKOI'O
1moJisi. Pa3HOCTh MOTEHIIUAIOB U HAITPsI’>KCHUC

98

[ToTeHmanpHas YHEPTUS 3apsiia B
3JIeKTpocTaTuueckoMm mode. [lorenmman
3JIEKTPOCTATHYECKOTO TIOJIS




CBs13b HaPSKEHHOCTH MOJIS M Pa3HOCTH

99 MOTEHIINAJIOB JISI 3JIEKTPOCTATUYECKOTO
OJIS

100 [IpuHIHUI Cynepno3uuuu JIEKTPUIECKUX
oJIeH

101 Pemenue 3agau

102 [Tone Toueunoro 3apsiaa. [loxe paBHOMEpHO
3apsHKEHHOMN chephl
[Tosie paBHOMEPHO 3apsKEHHOTO MO0 00BEMY

103 miapa. [lone paBHOMEpPHO 3apsyKEHHOU
OCCKOHEYHOM IIOCKOCTHU

104 [IpoBOTHUKY B AIEKTPOCTATUUECKOM IIOJIE.
VYcioBue paBHOBECHS 3apsi0B

105 JIMBNEKTPUKHU U ITOJIYIIPOBOJHUKH B
3JIEKTPOCTATHYECKOM IT0JIE
Konpnencarop. DnekTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOH/JIEHCATOpa

107 [TapannensHOE COEAMHEHNE KOHIEHCATOPOB

108 IlocnegoBarenbHOE COCAUHCHIE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110 Pemenue 3agau

11 JIBr>keHME 3apsKEHHOW YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUYECKOM I10JIe

112 Pemenue 3agau

113 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110

TeMe "DnekTpudeckoe nosue"




KonTtponsHas pabora o Teme

14 "OnekTpruueckoe noie"
Cuia Toka. [locTosiHHBIN TOK. Y CIIOBHS

115 CYyILLIECTBOBAHUS ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116 Ncrounuku Toka. Hanpsbxenne u 9J1C

17 3akon OMa 11t y4acTKa LETH.
DIIEKTPUUYECKOE CONIPOTUBIICHUE
3aBUCHUMOCTh COMPOTHUBIIEHUS OAHOPOAHOTO

118 IIPOBOJIHUKA OT €ro JUIMHBI U IIJIOIAa!
MONEPEUHOI0 CeYEHUs

119 VYV enpHOE CONMPOTUBIEHUE BEIIECTBA.
Pemenue 3agau

120 [locnenoBarenbHOE, TapauIEIbHOE,
CMELIaHHOE COEIMHEHHE ITPOBOITHUKOB

121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX
neneii. [Ipasuna Kupxroda

122 Pemenue 3agau

123 Pabora anekTpuyeckoro Toka. 3akoH Koy
—Jlenna

124 Pemenue 3agau

125 MOIIHOCTB JIEKTPUUYECKOTO TOKA. TeroBas
MOIIIHOCTb, BBIJENsIEMAsi HA PE3UCTOPE

126 Pewenne 3anau

127 OJIC v BHyTpEeHHEE CONPOTUBIICHHE
MCTOYHMKA TOKA

128 3akoH OMa a71s TOJTHO (3aMKHYTOI)

AJIEKTPUYECKON e




129 Pewenue 3amau 1

130 MoImHOCTE UCTOUYHHUKA TOKA 1

131 Kopotkoe 3aMbikanue 1

132 KonpeHncarop B Lienu nocTOSIHHOTO TOKa 1

133 Pemenue 3agau 1

134 Pemenune 3amgau no teme "[locTostHHBIN |
3JIEKTPUUYECKUNA TOK"

135 Pemenne 3agad mo teMme "I1ocTOSIHHBIH 1
AIEKTPUYECKHI TOK"

136 Pemenne 3amgau no reme "[locTostHHBIN |
3IEKTPUYECKHI TOK"

137 O0o01IeHre U cUCTeMaTHU3alus 3HAHUN 110 1
teMme "[1oCTOSHHBIN 7eKTpUYECKUil TOK"

138 Kontposbnas padota mo teme "TlocTossHHBIH 1
3IEKTPUYECKHI TOK"
DeKTpruyecKasi IPOBOAUMOCTb Pa3IMUHbIX

139 BEILIECTB. DJIEKTPUUECKUH TOK B METaJIIaX. 1
CBepX1poBOANMOCTh
DIEKTPUUECKUI TOK B pacTBOpax U

140 paciuiaBax 3JeKTpoJauToB. 3akoHbl Dapanest 1
JUTS DJIEKTPOIN3a

141 DJIEKTpUYECKUH TOK B razax. [lnazma 1

142 DNEeKTpUYECKU TOK B BakyyMe. BakyymHble 1
pUOOPBI

143 DNEKTPUUECKUH TOK B IIOJTYIPOBOJHUKAX 1

144 [ToympoBOTHUKOBBIE PUOOPHI 1

145 Du3n4ecKuil IPAKTUKYM 110 TEME 1




"M3MepeHue CUiIbl TOKA M HANIPSIKEHUS] B
LIENH OCTOSIHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIIBHBIX
npuOopoB" uiu "3HaKOMCTBO ¢ U(PPOBOI
nabopatopueii o ¢pusuke. [Ipumepsr
U3MepeHus: GU3NUECKUX BETUUUH MPH
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

146

®usznyeckuil mpakTukyM no teme "M3yyenue
HEPABHOMEPHOT'O ABUKEHHUSI C LENbIO
onpeAesieHuss MTHOBEHHOM CKOpocTH"

147

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
NPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIDKEHHUH 110 HAKJIOHHOW IUIOCKOCTH' WIN
"UccnenoBanre 3aBUCUMOCTHU ITYTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU"

148

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepeHune yckopeHust CBOOOHOTO
nanenus” win "M3ydeHue qBUKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
JBUKEHUS TeJIa 10 OKPYKHOCTH C
MOCTOSIHHOM MO MOJIYJIFO CKOPOCTHIO" MiIn
"HccnenoBanve 3aBUCMMOCTH MEpUOJIa
oOpallleHus KOHUYECKOr0 MasiTHUKA OT €ro
napameTpos"”

150

DuU3NYECKU MPAKTUKYM 10 TEME
"U3Mepenne paBHOJAEHCTBYIOLIEH CUIIBI TTPH
JBUKEHUH OpyCcKa MO0 HaKJIOHHON




miockocTy" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUsSI Opycka
10 HAKJIOHHOM IJIOCKOCTH Ha 3a/1aHHOE
paccTostHuEe OT €ro Macchl"

151

Du3n4eCcKuil IPAKTUKYM I10 TEME
"UccnenmoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
unu "M3yueHne NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
T8rkuii 0JIoK"

152

DuU3NYECKU MPAKTUKYM 1O TEME
"Nzmepenne koddduirerTa TpeHus mo
BEJTMYMHE YTII0BOTO KO3 dUIIUECHTA
3aucuMocTu Frp(N)" wm "UccnenoBanue
JBIDKEHUS OpyCKa 110 HAKJIIOHHOH MJI0CKOCTH
C mepeMeHHbIM K03 punmenTom tperns”
i "M3yuenue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

153

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue yclIoBUN paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS"
wM "KoHCTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" wiu "HU3ydenune
YCTOMUMBOCTHU TBEPAOTO TEJA, UMEIOILEr0
mIomaas onops"

154

Du3n4ecKuil IPaKTUKYM 110 TEME
"M3MepeHue uMIynbca Teia o TOpMO3HOMY
nytu" win "M3mepeHne Cuiibl TSIru, CKOpOCTH




MOJICITH SJICKTPOMOOHUIIS I MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUSI UMITYJIbCa
TeJla ¢ UMIYJbCOM CHJIBI" WU
"UccnenoBanre coxpaHEHHs UMITYJIbCA MPU
ynpyrom B3aumojaeiicteun" win "M3mepenne
KHMHETUYECKOM SHEPTUH Tella 0 TOPMO3HOMY

IIyTH

155

®usznyeckuil mpakTukyM no teme "M3yyenue
M30TEPMUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
ucroib30Banue nudposoit madboparopun)"
M "M3ydeHnne n30XopHOro nporecca’ uim
"U3ydenne n300apHOTOo mporiecca’ wuiu
"ITpoBepka ypaBHEHUs COCTOSIHUA"

156

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenne yneabHON TEMI0EMKOCTH" UITH
"UccnenoBanue mpoliiecca OCThIBaHUS
BemiectBa" win "MccnenoBanue aanabaTHOTO
npouecca" unu "M3ydeHne B3auMoCBA3U
SHEPTUH MEKMOIIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKUAKoCTER"

157

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEN MCIIapEHUs )KUIKOCTEN"
i "M3MepeHne yneabHON TEmIOoThI
raByieHus apaa" win "M3ydenue cBOMCTB
HAaCBHIIIEHHBIX MTapoB" win "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl mapoB B nomenieHnu'". smepenue
Kod((UIIMEeHTa TOBEPXHOCTHOTO HATSHKCHHUS




158

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHEpruu
3apSYKEHHOI0 KOHJIEHCATOPA B SHEPTHIO
n3nydeHus ceeroauona’ wim "M3yyenue
MIPOTEKAHUs TOKA B LIETIH, COIEpKAIIECH
koHAeHcarop" win "Pacnipenenenue
Pa3HOCTHU MOTEHUUAIOB (HAPSHKEHUS) TIPU
II0CJIE0BATEILHOM COEIUHEHUH
KOHJIEHCAaTOpoB"

159

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnemoBaHue CMEIIAHHOTO COCIMHCHUS
pe3ucropoB” nnm "M3mepenue yaenbHOro
COINPOTHUBIIEHUS IPOBOJAHUKOB" MIIH
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HanpspKEHU U1 JTaMITbl HaKaIuBaHUA'"

160

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmroienue anmekrponusa’ win
"N3mepeHnue 3apsiia OTHOBAJIEHTHOIO HOHA"
i "UccnegoBanue 3aBUCUMOCTH
COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepatypbl’ win "CHITUE BOJBT-
aMIIEPHOM XapaKTEePUCTUKHU auozaa'

161

PesepBHelil ypok. O600IICHHE U
cucremMatTu3anus 3HAHHUHU 110 TEME
"KunemaTtuka"

162

PesepBHeIil ypok. O600IICHHE 1
cUCcTeMaTH3aIlus 3HaHUH [0 TeMe
"lunamuka"

163

PeseprubIil ypok. O6001IeHNE 1




cucTeMaTu3aims 3Hanui mo reme "CraTtuka
TBEpAOro tena"

164

PesepBHelil ypok. O600IICHHE 1
CHCTEMAaTHU3aIMs 3HaHUH 0 Teme "3aKOHEBI
COXpaHEHHUs B MEXaHHKe"

165

PeseprubIil ypok. O6001IeHNE U
cucreMatu3anys 3HaHud 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETHUECKOH Teopun”

166

PeseprubIil ypok. O6001IeHNE 1
CHCTEMATHU3ALUs 3HAHUN 110 TEME
"Tepmoannamuka. TennoBbsie MaluHbI"

167

PesepBHelil ypok. O600IICHHE 1
CHCTEMAaTU3alMs 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUS BeniecTBa. Da3oBbie
nepexomasr"

168

PesepBHeIil ypok. O600IICHHE 1
cucremMatTu3anus 3HAHHUHU 110 TEME
"OnekTpruueckoe nose"

169

PesepBHelil ypok. O600IICHHE 1
cUcTeMaTH3alus 3HaHUH 110 TemMe
"TToCcTOSIHHBIN NEKTPUUYECKUI TOK"

170

PeseprubIil ypok. O6001IeHNE U
cucreMatusanys 3Hagui mo teMe "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakTuueckue 06pa3oBATELHbIE
padoTsI padoTsI pecypen
B3anmopeiicTBrEe MOCTOSTHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIE. 1
['unore3a Amnepa
Bekrop MarautHO#M nHAYKIMK. [TpuHumnn
2 CyNEepHO3UIIMKM MAarHUTHBIX MoJel. JInnun 1
MarHMTHON UHIIYKIIUU
3 MarsuTHoe noJjie IPOBOJHUKA C TOKOM. OMBIT 1
Opcrena
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOIYJIb 1
5 Pemrenue 3agau 1
6 IIpumenenue 3akoHa Amnepa. 1
DNEKTPOU3MEPUTENBHBIE MPUOOPHI
Cuna JlopeHiia, €€ HanpaBIE€HUE U MOAYJIb.
7 JIBr>keHue 3apsiKEHHOM YacTHUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JIe
Pemrenue 3agau 1
PaGora cunel Jlopenia 1
10 Pemrenue 3agau 1
1 MarHuTHO€E 10JI€ B BELIECTBE. 1
deppoMarHeTHKH, rnapa- U 1uaMarHeTUKu
12 OcHoOBHBIE CBOMCTBa (heppPOMArHETUKOB. 1

[Ipumenenne GpeppoMarHeTHKOB




13 Pemenne 3amad no reme "MaruutHoe nose" 1

14 Pemrenne 3agad mo reMme "MargutsHoe mnose" 1

15 SIBiIeHME YIEKTPOMArHUTHOM UHIYKIUU. 1
[ToTok BeKTOpa MAarHUTHOM MHIYKIIMU

16 OC unpykuuu 1

17 3aKOH 3JIECKTPOMarHuTHON MHIYKIIMU 1
®dapages

18 Buxpesoe anekrpuueckoe nozie. Toku Dyko 1

19 OJIC MHOYKIMY B IBUKYIIMXCS TPOBOIHUKAX 1

20 Pemenne 3anau 1

21 [IpaBuno Jlenma 1

2 WNunykruBHocTh. KaTylka WHIYKTUBHOCTH B 1
LIENHN MOCTOSTHHOTO TOKA

2 SBnenue camonnaykuuu. JJC 1
CaMOWHTYKITUT

24 DHeprusi MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM. |
DJIEKTPOMArHuTHOE ToJIe

25 Pemenne 3anau 1

2% O06001IeHre U cCUCTEMAaTU3aLNs 3HAHUI 110 1
TeMe "DIJIeKTpoiMHaMuKa"

7 KontponbHas padoTa mo teme |
"OnexkTpoguHaMuka"

73 KonebarenbHas cucrema. CBOOOIHBIE |
kosnebanus. ['apmMoHnyeckue KoebaHus

29 KuneMaTnueckoe 1 TMHAMHYECKOE OIHCAHHE 1
KoJIe0aTEIbHBIX IBIKEHNHI

30 DHepreTudeckoe onucanue. BeiBos 1




JTUHAMUYECKOTO OMMCAHUS TAPMOHUYECKUX
KoJ1e0aHU U3 UX SHEPreTUUYECKOro 1
KMHEMaTUYECKOTO OMUCAHUS

31 Ammuntyna u ¢aza konebanui
[Tepuona u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHui

32 MaTeMaTU4ecKoro MasTHuka. [lepuop
CBOOOIHBIX KOJICOAHUN TIPYKHHHOTO
MasITHAKA

1 3aryxatomue Kojiebanus. BeiHyKIeHHBIS
KoneOanus. Pe3onanc

34 ABTOKOI€0aHUA

35 Pemrenue 3agau

16 VYpoxk-koHpepenuus "MexaHuueckue
KoJieOaHUsI B MY3bIKQJIbHBIX HHCTPYMEHTax "

37 O06o001IeHNEe U CHCTEMAaTHU3aLUs 3HAHUH 110
TeMe "Mexanndeckue koineoanus"

13 DneKTpOMarHuTHBIE KOJICOaHUsI.
KonebaTenbHbI KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYAbI

39 3apsiga KOHJIEHCATOpa C AaMIUTUTYA0U CHIIbI
TOKa B K0JIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUU B UACATLHOM
KoJe0aTeIbHOM KOHTYpE
3aTyxaromue IeKTPOMarHUTHBIE KOJIeOaHwMsl.

41 BrIiHyXI€HHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHus

42 [Tepemennsbiii Tok. Pe3ucTop u KoHAEHCATOP B




LCIHU MEPEMCHHOTO TOKA

KaTYI_HKa WHIAYKTUBHOCTHU B LCIIN

43 IIEPEMEHHOT0 TOKa

44 3akoH OMa JyIsl SJIEKTPUUYECKOM 1enn
IIEPEMEHHOT 0 TOKa
MOImHOCTE IEPEMEHHOI0 TOKA.

45 AMIIIUTYHOE U AEUCTBYIOLIEE 3HAUEHUE
CHJIBI TOKA U HaNPsKEHUS

46 Pe3oHaHc B 35eKTprUecKoi 1ienu

47 Pemrenue 3agau
Wneansublif Tpanchopmatop. [IponsBoactso,

48 nepeaaya v noTpedeHne 3JIeKTPUIeCKOil
SHEPrUU
OKOJIOTUYECKHE PUCKU IIPH IPOU3BOJCTBE

49 aneKTpo3Hepruu. KynbTypa ucnonap3oBaHus
AJIEKTPO3HEPIHH B ITIOBCEAHEBHOMN KU3HU

50 Pemrenue 3agau

51 Pemenue 3anau

5 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC KojieoaHus"

53 Mexanuyeckue BOIHbL. XapaKTepUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHMYECKUX BOJH

55 3ByK. XapaKkTepUCTUKH 3BYKa

56 Wudpa3syk u ynaprpa3Byk. Lllymosoe
3arpsiI3HEHUE OKPYKAIOLIEN Cpebl

57 Pemrenue 3agau




58

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/ISHY‘-IGHI/IG
SJICKTPOMAarduTHBIX BOJIH

59

OHeprus IeKTpOMarHuTHbIX BojH. CBoiicTBa
ANEKTPOMAarHUTHBIX BOJIH

60

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IprMeHeHue IeKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUIIBI PaTUOCBS3U U TEICBUACHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOMIEH CPeIbl

62

KonTpomnpHas padora no teme "Konebanus u
BOJIHBI"

63

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETA

64

Pemrenue 3a1a4 Ha MpUMEHEHNE 3aKOHA
MPSIMOJIMHEHHOTO pacTIPOCTPAHEHUS CBETa

65

Otpaxenue ceera. [lnockoe 3epkao.
Codepuueckoe 3epkao

66

[Tpenomnenue cBeta. AGCOIIOTHBIN U
OTHOCHUTEJBHBIN [10Ka3aTeNb PEIOMIICHHUS.
IlonHOoE BHYTpEHHEE OTpaKECHUE.
IIpenenbHbIl yro MOJIHOTO BHYTPEHHETO
OTpaKEHHUSI

67

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHOB
OTpaXXCHUSA U MMPCIIOMJICHUS CBCTA

68

Xop nydei B mpusme. Jlucnepcus cBera.
CnoxHebIl coctaB Oemoro ceta. L{peT

69

JInH3bl. @OKYCHOE PACCTOSIHUE U ONITHYECKAs




CHJIa JINH3BI

[TocTpoenue n3o0pakeHUH B IMH3AX U X

70
cucTteMax. YBEJIUYEHUE JIMH3bI
Pemenue 3a1a4y Ha mocTpoeHue

71 M300pakKeHUH, MOTYy4aeMbIX C IIOMOIIBIO
JIUH3

72 ['ma3 kak onruueckas cucrema

7 Pemenue 3anau. [Ipenensr npuMeHUMOCTH
reOMETPUYECKON ONITUKHU

74 CKoOpoCTh CBETa U METO/BI €€ U3MEPECHUS

75 Jucnepcus ceera

76 HNutepdepennus cBeta

77 KorepeHnTHble HCTOYHUKHU. Y CIIOBHS
HaOII0IEHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemrenue 3agau

79 [Tpumenenue uHTEpHEpEeHIINN

80 Hudpakuus cBeta

81 JudpakimonHas pemeéTka. Y cioBue
HaOJI0/IeHNUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3agau

23 [TonepeunocTh cBETOBBIX BOJH. [lonsipuzanus
cBeTa

84 Pemenue 3agau

85 CBeTOoBbIC ABJICHUS B IPUPOJIE

26 O06o0011IeH e U cCTeMaTU3alus 3HaHUN 110
teme "OnTtuka"

87 KonrtponsHast pabora no teme «OnTHKa»




I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKOMN

88 MEXAaHUKH. 3aKOHBI JIEKTPOIMHAMUKHU U 1
MPUHLIMIT OTHOCUTEIIbHOCTH

29 ITocTynatel cienuaibHOU TEOPUU 1
OTHOCUTEITbHOCTH
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAJL.
[IpeobpazoBanus Jlopenna. Ycnosue

90 MPUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU U
COKpaIlleHHE JITTUHBI

01 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON 1
YaCTHULIBI

9 CBs3b MacChI C SHEPTUEH U UMITYJILCOM 1
PENATUBUCTCKON YaCTHULIBl. DHEPTUS TTOKOS

93 PaBHOBeCHOE TENIOBOE U3ITyUEHHE 1

94 3akoH cMenieHua Bruaa 1

95 ['unoreza M. Ilnanka o kBanTax. ®oToHbI 1

96 DHeprusi U UMIyJbC PoToHa 1

97 ®otordpdext. Onpite A. I'. CTonerosa. |
3akoHsl hoTordexTa

98 VYpasuenue DitHmreitHa 17151 hoTodPdekra. 1
"Kpacnas rpanuna" ¢potosddexra

99 JlaBrenue cBera. OnwiTel [1. H. JIeObenera 1

100 BoiHOBEIE CBOMCTBA YaCTHIL 1
Bounnbl ne bpoiind. [[nuna Bossbl ne bpoins

101 1 pa3Mephl 00JIaCTH JTIOKATU3AIHI 1
JBHOKYILEUCS] YaCTULIbI

102 KopnyckynspHO-BOTHOBOM Ayaln3m 1




103 Judpaxius 3JeKTPOHOB Ha KpUCTaJIaX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHollIeHUs HeOoTIpeAeIEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3amaq

106 Pemrenue pacu€THbIX 3a1a4

107 Kontponbras padota mo temam: "OCHOBBI
CTO", "KopmyckyisipHO-BOJIHOBOM ayanu3m"

108 OnbITHI 10 UCCIIEOBAHUIO CTPOEHNUS aTOMA.
[TnanerapHas moxens aroma Pesepdopaa

109 [Toctynater bopa

110

Bunasl ciektpoB. CrieKTp YpOBHEUM SHEPTUM
aToMa BOJIoOpoja

111

CrnoHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUC
CBC€Ta

112

Jlazep

113

Hyxnonnas moxens siapa ['elizenOepra-
HBaneHko. 3apsii 1 MacCOBOE YUCTIO spa.
M3otonsl. PannoakTuBHOCTE

114

3aKoH pasiMOaKTUBHOIO pacnaaa. CBolicTBa
MOHU3UPYIOLIEro U3ilydeHus. Biausaue
PalMOaKTUBHOCTHU Ha HUBBIE OPTaHU3MBI.
Jo3umerpust

115

OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
cuibl. Jledext Maccl siapa. SnepHbie
peakuuu. S nepusie peakTopsl. [IpodieMbr
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE ACTIEKThI PA3BUTHS AAECPHOM




SHEPTEeTUKU

MeTobl pETUCTPALIMN U UCCIIEIOBAHUS
3JIEMEHTApHbIX YacTull. OyHIaMEHTaAIbHbIE
116 B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas MOJIEIb alpOHOB

®usuka 3a npeaenamMu CTaHIAPTHOW MOJIEIH.
117 TéMmHas Marepus U TEMHasl SHEPIUsL.
EnuncTBO (DM3ndeckoit KapTHHBI MUpa

DTanbl pa3BUTHS ACTPOHOMHUHU. 3HAYCHHUE
aCTPOHOMUU

118

[TpruMEeHUMOCTH 3aKOHOB (PU3UKH IS
O0OBSCHEHHS IPUPOBI KOCMHUYECKHUX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HUCCIIEIOBAHNN

119

CoBpeMeHHbIE ONITHYECKUE TEJIECKOIIbI,
120 paZMOTENeCKOITbI, BHEaTMOC(epHast
aCTPOHOMUS

121 Bun 3Bé3aaoro Heba. Co3Be3ausi, spKue

3Bé3£[BI, JIaHCThI, X BUAUMOC IBUKCHUC

Conueunas cucrema. Conane. Congeunas
122 aKTUBHOCTb. McTounuk sneprun ConHua u
3BE3]T

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH.

123 Juarpamma "crieKTpanabHbINA KIacc —
CBETUMOCTE"
124 3Be3 a6l TJIaBHOM MOCIEI0BATEILHOCTH

125 Bnytpennee crpoenue 38€31. CoBpeMEHHbIE




Hpel[CTaBJIeHI/IH (6] HpOI/ICXO)KI[eHI/II/I n
spostronny CoJtHIA U 3BE34. DTalbl )KU3HU
3BE3]T

126

Muneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTukK. YEpHBIE NBIPBI B Alpax rajlakTUK

127

Bcenennas. Pacuiupenue Beenennoii. 3akoH
Xab6ua. Teopust bonbmioro B3psiBa.
PennkroBoe nznyuenue

128

Macmrabnas cTpyktypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpoOiieMbl aCTPOHOMUU

130

DuU3NYECKU MTPAKTUKYM 10 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA
MOCTOSHHBIX MarHuToB" unn "HccienoBanue
CBOUCTB (peppOMarHeTUKOB" HUIIH
"UccnenoBanue JEHCTBHS IIOCTOSHHOTO
Mar"HuTa Ha paMKy ¢ TOKoM"

131

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue cuibl Amnepa" unu "H3ydenne
3aBUCHMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
nim "OnpeneneHre MarHUTHOM MHIYKIUY HA
OCHOBE U3MEpEeHMsI cuibl Amnepa”

132

DuU3NYECKU MTPAKTUKYM 10 TEME
"UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOU
uHaykuuun" win "Onpenenenre UHAYKIHI
BHUXPEBOI'O MarHUTHOT'O MOJIs"

133

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue sIBJIEHUS] CAaMOUHIYKIIMKU"




i "COopka MOJIENN 3NIEKTPOMArHUTHOTO
reHeparopa"

134

®u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nepruoa CBOOOAHBIX KoJeOaHu
HUTSHOTO U MPYXKUHHOT'O MasiTHUKOB"

135

DuU3NYECKU MPAKTUKYM 10 TEME
"[IpeobpazoBaHue YHEPTUHU B IPY>KUHHOM
MasTHHUKE"

136

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue nepeMEHHOT0 TOKa Yepes
MOCJIEI0BATENBHO COCTUHEHHBIE
KOHJEHCATOP, KaTYIIKy U PE3UCTOp" WIH
"HccnenoBanue pabOThl HICTOYHUKOB CBETA B
LIETIH NTEPEMEHHOr0 ToKa"

137

®usznyeckuil mpakTukyM no teme "M3ydyenue
MapaMeTpOB 3ByKOBOM BOJIHBI"

138

®u3nYeCcKUil IPAKTUKYM 110 TEME
"M3Mmepenue nmokazaresis mpesioMIICHUs
crexna" i "l[lomydenne n3o00pakeHus B
CHUCTEME M3 IIOCKOTO 3€pKajia v JTUH3BI"

139

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosiHus OT BeleCcTBa (Ha mpuMepe
x)uakux auH3)" uinn "M3mepenne GokycHOTro
pacCTOSAHUS PACCEUBAIOIIMNX JIUH3"

140

Du3nYeCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu, nHTEpdepeHnu
Y noJisipu3anuu csera'




141

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHne UMMyabca U SHEPTUU
peNATUBUCTCKUX YacTull (o pororpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"

142

Du3nYeCcKuil IPAKTUKYM 110 TEME
"U3mepenue nocrosiHHou [limanka Ha ocHOBE
uccnenoBanus porodddexra" nnm
"HccneqoBanye 3aBUCUMOCTH CYJIBI TOKA
Yyepe3 CBETOAMO/ OT HanpsHKeHUs"

143

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue CieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
noctostHHOM Punbepra"

144

®u3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢
KCIOJIb30BaHuEM fo3umeTpa” unu "M3yuenue
MIOTJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

145

®u3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenus 38E31HOr0 HeOa
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHHUMN IJIsI
OTIpe/IeIICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3nusi CeBEpHOTO MOTYIIAPUS U IPKUE
3BE31b1" nan "HaOmroieHus B TEIECKOII
JlyHbl, I1aHET, TYMAHHOCTEHN U 3BE3HBIX
CKoIIeHuI"

146

O06001IeHre 1 cucTeMaTU3aus 3HaHuii. Pois




(U3HUKYN 1 aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIMAIIBHON M THYSCKOM
chepax IeAaTeTbHOCTH YeJIOBEeKa

O6o00uienue u cuctemMatu3anys 3Hanui. Ponpb
147 U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O06001IeHre 1 cucTeMaTU3aus 3HaHuii. Pois
¢uznveckoii Teopuu B HopMupOBaHUH

148 NPEJCTaBICHUN O (PU3UYECKON KapTUHE MUPA,
MecTO (PU3UYECKOM KapTHHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

MPEJICTaBICHUN O IPUPOJIE

149 O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 10

Tteme "Kunemaruka"

O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110

150
TeMme "Kunematuka'

151 O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
teme "uaamuka"

152 O000111eHE ¥ CUCTEMATH3AaIUs 3HAHUIH 110
teMe "CraTtuka TBEpAoro rena”

O06001IeHre U cUCTeEMaTU3aIMs 3HAHUI 110

1 53 n n
TeMe "3aKOHBI COXpPaHCHUS B MCXaHUKEC

O06o0011IeHre U cUCTeMaTU3alus 3HaHUN 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155 O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

teme "Tepmoaunamuka. TemioBbie MamiMHb"

156 O06001IeHre U cUCTeEMaTU3aIMs 3HAHUI 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexoab"”

157

O000111eHE U CUCTEMATH3AaIUs 3HAHUH 110
TeMe "OieKkTpudeckoe noie"

158

O06001IeHrEe 1 cUCTEMAaTU3aLMs 3HAHUI 110
teme "[loCTOsTHHBIN 3JeKTpUYEeCKUl TOK"

159

O06001IeHre U cUCTeMaTU3alns 3HaHUN 110
teme "Toku B pa3nuuHbIX cpenax”

160

O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM 1O
TeMme "MarautHoe moie"

161

PeseprubIil ypok. O60011eHIE 1
CHCTEMATHU3alUs 3HaHUH 110 TEME
"DneKTpoMarHuTHas UHAYKIUA"

162

PesepBHeIil ypok. O600ICHHE 1
CUCTEMATHU3ALU 3HAHUM 10 TEME
"Mexannyeckue xoiaedanus"

163

PesepBHelit ypok. O600ICHHE 1
CUCTEeMaTH3alusI 3HAHHUH 110 TeMe
"DneKTpoMarHuTHBIE KoeOaHus"

164

PezepBHblit ypok. O6o011eHne 1
cucTeMaTHU3alys 3HaHUH 10 TemMe
"MexaHUUYEeCKUE U 3JIEKTPOMArHUTHbIE
BOJIHBI"

165

PeseprubIil ypok. O600611eHIE 1

cucreMarus3alis 3gaguii mo reme "Onoruka’

166

PeseprubIil ypok. O60011eHIE 1
cucreMaTu3anus 3Hagui mo treMe "OCHOBEI
CTO"




PesepBHeIit ypok. O600ICHHE 1
167 cucTeMaTH3alus 3HaHUH 110 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHeIitl ypok. O600ICHHE U
168 cucreMaTu3alis 3gaduii mo teme "dusuka
aroma"

PeseprubIil ypok. O60011eHIE 1
169 cUCcTeMAaTHu3aIus 3HaHui 1o teme "dusuka
aTOMHOTO SIIpa U AJIEMEHTapHbIX YacTUIl"

PeseprubIil ypok. O60011eHIE 1
170 cucTeMaTu3alus 3HaHUH 110 TeMe "DIIeMEHTEI
actpoduzuku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka, 10 kmace/ Kabapaun O.®D., Opaos B.A., OBenuuk J.E. u apyrue; mosa
penaxiueit [Tuackoro A.A., Kabapauna O.D., AkimonepHoe 00IIeCTBO
«3marensctBO «lIpocBemenne»

» ®usuka, 11 xrace/ Kabapaun O.®., ['mazynoB A.T., Opnos B.A. u apyrue; mon
penakiueit [Tuackoro A.A., KaGapauna O.®., AkiinoHepHO€E 00IIeCTBO

((HBI[&TGJ'IBCTBO ((HpOCBCIHCHI/IG»

METOJINYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®wusuka. 10 xknacc. YueOHuk. YTiryOnEéHHBIN ypPOBEHD

Jluaus YMK: ®usuxka. [lox pex. [Tuackoro (10-11) (YrayOn€HubIif)
Cepusi: AkageMus

Astop: Kabapaun O. @., Opnos B. A., OBenuuk 2. E. u np. / [lox pen.
[Tunckoro A. A., Kabapauna O. @.

®dwuzuka. 11 xmacc. Yuebnuk. YTiryOn€éHHbINH ypOBEHD

Jluaus YMK: ®usuxka. [lox pex. [Tunackoro (10-11) (YrayOnéHHubIif)
Cepusi: Akagemus

Agtop: I'mazynoB A. T., Kabapaun O. @., Manunun A. H. u ap. / [lox pen.

[Tunckoro A. A., Kabapauna O. @.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET
http://dictionary.fio.ru

http://www .krugosvet.ru






		2023-10-16T18:12:26+0500
	Колпакова Светлана Борисовна




