MuHucTepcTBO 00pa30BaHMs M MOJIOIC)KHON TTOJIUTUKH
CBepI0BCKO# o0acTu
VYnpasnenue o6pasoBanus bepe3oBckoro ropoJickoro okpyra

BEPE30BCKOE MYHUIUITAJIBHOE ABTOHOMHOE
OBIEOBPA3OBATEJIBHOE YYPEXXJIEHUE
«CPEJHAA OBIMEOBPA3OBATEJIbHASA HIKOJIA Ne2y

623701, CepanoBckast 001acThb, T. bepe3oBckuit, yi. [lunosckas, cTp. 3,
ten.: 8(34369) 4-96-50, email: bgo_ou2@mail.ru

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHA
Ha 3aCeaHHH MeAarOTnIeCKOTO C 3aMEeCTHUTEIIEM JTUPEKTOpa IIpukazom BMAOY COII Ne2
copera /Kazaunesa O.H./ oT «01» cenTsiOps 2024 roma Ne222
IIporokoin ot 30.08.2024 Ne 1
«30 » aBrycra 2024 rona /Konmaxosa C.b./
PABOYAS ITPOI'PAMMA

yueOHOro npeamera «Pusuka. Yriay0JaeHHbI YPOBEHb)»

st ooyyvaromuxest 10-11 knaccon

bepesoBckuii ropoackoit okpyr, 2024



MNOACHUTEJBHASA 3AIINCKA

ITporpaMMa 10 @Qu3uke Ha YpOBHE CpeaHEro oO0mero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE MOJOXEHUH W TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ ydétoMm (enepanbHON pabodeit mporpaMmbl BocnuTanus u Konenmuu
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoit ~ ®denepanuy,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABIMBAET PEKOMEHYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3/eoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOrMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcsl.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COACP)KAHUM, OOIIeH
CTpaTeruu OOy4YeHMs, BOCHUTAHMS M pPa3BUTHUSA, OOYYAIOUIUXCS CpEeACTBaMHU
yuebHoro npeamera «Du3nkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IIO3BOJISIET PEaln30BaTh
3124y MpoeCCUOHATBHOW OPUEHTALMU, HAIPABIEHO Ha CO3/IaHUE YCIOBUM IS
NPOSIBIICHUS] CBOMX HWHTEIICKTYyaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3KKO-
TEXHUYECKUM U MHKEHEPHBIM CIELMATIBHOCTSIM.

B nmnporpamme mno ¢Qusmke omnpenensiorcs IMIIAHUPYEMbIE pe3yNbTaThl
OCBOEHUS Kypca (M3MKHU Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus: TUYHOCTHBIE,
METalpeaMETHbIE, IpeAMeTHble (Ha  yrinyOsn€HHOM  ypoBHe).  HayuHo-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKH TpeOOBaHUN K JIMYHOCTHBIM,
METANpPEeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolUXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpOBHE CpenHero obmero oOpa3oBaHHs Ha
yIIyOIEHHOM YPOBHE, SIBIISIETCS CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

ITporpaMma 1o (pu3mke BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJbTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOiaéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUS;

coJiepkaHue yueoHoro npeamera « Pu3nka» Mo rogam o0y4yeHHsl.

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOMXKET OBITh
UCIIOJIb30BaHa YUUTEIAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMM.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
NPEIOCTaBIIET BO3MOXKHOCTA I peaju3alid Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K MpernojaBaHUi0 (U3UKH Ha YrIyOJEHHOM YpOBHE MpPH YCJIOBHU
COXpaHEHHUs 0053aTENBbHOM YaCTH COAEepKAHMI Kypca.



®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHWM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUU ONpEeNeNuiIo XapakTep U OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHHUS] HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMHM CBOMCTBaMHU. M3yueHue
(¢u3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE ECTECTBEHHO-HAYUHOU
KapTUHBI MUpa oOydYaromerocsi, B opMUpOBaHUE YMEHUM MPUMEHATh HAyYHbBIN
METO/1 MIO3HAHMSI IPU BBITIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca ¢pu3nku Ha ypOBHE CpPEeIHETO 00IIero 00pa30BaHUsl MOJI0KEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLUIIBI €70 OCTPOEHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM KypC SBIAETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/lesoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuzayuu. EE€ peanusanus OpeAnoNaracT MCIOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MYEeCKOM HayKH, OCMBICICHHE CBA3H Pa3BUTUSA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU ITpoOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc ¢buzuku yrimy0a€HHOTO ypOBHS
IPEANOIAraeT 3HaKOMCTBO C HIMPOKHM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTcsi Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs TMOCPEICTBOM BBEICHHS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIMIEHHBIX OSKOJOTHYECKUM IMpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHM, a Takxke 0O0CYXIeHUs
po0JIeM palMOHAIBLHOTO MPUPOIOOIB30BAHUS U HKOJIOTHYECKO 0€301MacHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMBbl 10 (GU3HKE JOIKHO OBITh MOCTPOCHO Ha
IPUHILINAIIAX CUCTEMHO-JIEATEIbHOCTHOTO noaxonaa. s Gu3nku peanuzanus 3THX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUH CAMOCTOSITEIEHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHicTBYytomero ¢akropa ydeOHOTro mporecca. s yrmyonéHHOTrO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHHMYECKOrO OSKCIIEPUMEHTA,



BKIIFOUAIONIETO (PpOHTANbHBIE YYCHHUYECKHE OIBITHl MPU HW3YYCHHH HOBOTO
MaTepuana, 1abopaTtopHbeie padoThl U pabOTHl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peamu3anud (PU3NYECKOTO0 TpakTHKymMa. B mepBoMm ciydae
IPAaKTUKYM MpoBoauTcs nubo B koHue 10 u 11 kimaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiaccoB. Bropoit cmoco6 — 3T0
UHTETpalnus paboT MpakTHKymMa B CHCTEMY JIaOOpaTOPHBIX pPabOT, KOTOpPHIC
MPOBOJAATCS B Mpoliecce u3ydeHus paszzaena (temsl). Ilpu stom mox paboramu
IPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE HMCCIIE0BaHUE, KOTOPOE MPOBOAUTCA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIIAaroBOi HHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTteMa YYEHHYECKOrO HSKCIEpUMEHTa,
71a00paTOpHBIX paboOT W MpaKTUKyMa MpelCTaBlIeHA €IWHBIM TepeuHeM. Bribop
TEMATUKU IS 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PabOT OCYIIECTBISIECTCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOIro
IUIAHUPOBaHMUsSI W OCHalleHusi kabunera Qusuku. [Ipm sToM oOecneunBaercs
OBJIaJicHHUEe OOYyYaIOUIUMHUCS YMEHUSMH TPOBOJUTH TIPSIMBIE U KOCBEHHBIC
U3MEpEHHS, HUCCIICIOBAHUS 3aBUCUMOCTEH (DM3MYECKHX BEIMYUH M TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIOKECHHBIX THIIOTES.

Bonpiioe BHUMaHHWE yAeNseTCs PELICHUI0 PAacuETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nmns pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIOTCA 33Ja4M C SIBHO
3aJJaHHOM M HESBHO 3aJaHHOW (PU3UYECKOW MOJEIbIO, TO3BOJISIONINE TPUMEHSTh
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasfena Kypca, Tak U
UHTETPUPYS MPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3/enoB. [ kauecTBEHHBIX 3ajau
IPUOPUTETOM SIBIISIIOTCA 3a7aHusi Ha OOBSICHEHHUE/TIpe/icKa3aHUue MPOTEKaHUs
¢u3znyecKuX SBJICHUNA U MPOIIECCOB B OKPY’KAIOIIEH *KU3HHU, TpeOyrolue BrIOOpa
bu3MIECKON MO AJIsl CUTYalluy IPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEUYCHHIO y4eOHOTO Tpoliecca Kypc (DU3UKH YTIIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEr0 00IIEero 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopaTtopHoe OOOpYyIOBaHUE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpamMMme TIo
(bU3MKe YYEHHYECKHX OINBITOB, JA0OPAaTOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPaLlMOHHOE 000pYyI0BaHUE.

JleMoHCTpallMOHHOE  000pyaoBaHHe (POPMHUPYETCSI B COOTBETCTBHUH C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U OOECHeYMBAEeT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUi Jis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpynOBaHHE JII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHC TEMAaTUYCCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére



OJIHOTO KOMILJIEKTa Ha JABYX oOydarommxcs. TeMaTH4ecKue KOMILIEKThI
71a00paTOpHOTO O0OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMILJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE€ IIU(PPOBBIX 1a00paTOPU.

OCHOBHBIMU LENSIMU U3y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

(opMUpOBaHHE UHTEpeca M CTPEMJIEHUS OO0y4arolmuxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PpA3BUTHE HX HUHTEIUIEKTyaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHWs U (popMHupoBaHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

(opMHUpPOBaHNE HAYYHOI'O MHPOBO33PEHMS KAK PE3yJibTaTa W3Y4YEHHs] OCHOB
CTPOEHMSI MAaTEPUU U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHE YMEHHI OOBSCHATH SIBICHUS C MCTOJIb30BaHUEM (DU3UIECKUX
3HAHUU U HAYYHBIX JOKA3aTEeIbCTB;

(opMUpOBaHKE NPEACTABICHUH O POIM (U3MKK AJI Pa3BUTUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

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

JlocTrxeHne 3TUX Lened 00ecreunBaeTcsl pelleHeM CIEAYOUIMX 3a]1ad B
IpoLecce U3yYeHUs Kypca (U3UKU Ha YPOBHE CPEJHETO 0011Iero 00pa3oBaHus:

npuoOpeTeHre CUCTEMbl 3HAHUM 00 O0IKX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpWsX,  BKIIOYas  MEXaHUKy,  MOJEKYJISpHYl0  (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKH;

(opMUpOBaHNE YMEHUHN NPUMEHATh TEOPETUUECKUE 3HAHUSA JIs1 OOBSICHEHUS
(u3nyYeCKuX SIBICHUH B MPUPOAEC M JUIsl NPUHATUS IPAKTUUYECKUX DPEIIECHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3a7ad C SIBHO 3aJaHHOMU
(¢u3nyecKol MOJENbIO, 3a/ay, MOJAPa3yMEBAIOLIMX CAMOCTOSITEIBHOE CO3/IaHHE
¢u3znyeckol Mopenu, aJeKBaTHOM YCIOBHMSAM 3aJadd, B TOM YHCIE 3ahad
MH)XEHEPHOT'O XapaKTepa;

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

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS M TPOBEACHUSA
(¢u3nyecKux SKCIEPUMEHTOB, aHajiu3a M HUHTepIpeTauuu UH(pOpMaluy,
oTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTara;

CO3JJaHHME YCJIOBUU Uil PA3BUTHS YMEHUU MPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;



pa3BuTHE UHTEpeca K chepam npodeccuoHaIbHON AesTENbHOCTH, CBA3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu DPI'OC COO yriayOnéHHBIM ypOBEHBb
u3ydyeHus yuyeOHoro mpenmera «®dusmka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3oBaHusi BbIOMpaeTCd OOYYAIOIIMMHUCA, IUIAHUPYIOMIMMU MPOJOIDKEHHE
00pa3oBaHUsI MO CIEIUATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.

Peasu3auusi BOCIIMTATEJBLHOT0 MOTEHIHAIA YPOKOB (YPOUHOU JESITENBbHOCTH,
ayJUTOPHBIX 3aHATUN B paMKaX MaKCHUMAaJbHO JOMYCTUMOW y4eOHOM Harpy3KkH)
IIpEayCMaTPUBAET:

e MaKCHMaJbHOE  UCIOJB30BaHHWE  BOCIHTATEIBHBIX  BO3MOXKHOCTEH
coJiep)kaHusi ydeOHOTo mpeamera ais (popMHpOBaHUS Yy OOYYArOIIUXCS
POCCHUICKIX TPaTUIIOHHBIX ITyXOBHO-HPaBCTBEHHBIX u
COLMOKYJIBTYPHBIX IEHHOCTEH, POCCHIICKOTO MCTOPUIECKOTO CO3HAHUS Ha
OCHOBE HCTOPHUYECKOTO TMPOCBEMICHUS; TOA00D COOTBETCTBYIOIIETO
COJIEp)KaHUsI  YPOKOB, 3aJaHWii, BCIIOMOTATEIbHBIX  MaTEpPHAJIOB,
POOJIEMHBIX CUTYAIHH TSt 00CyKIeHUH;

¢ BBIOOpP METOIIOB, METOJMK, TEXHOJOTHH, OKa3bIBAIOUINX BOCIUTATEIHLHOE
BO3/CHCTBUE HA JTMYHOCTh B COOTBETCTBUU C BOCHHUTATEIBHBIM HJICAIIOM,
[ENbI0 U 3aJadaMH BOCIIUTAHUS, IEIEBBIMH OPUEHTHUPAMH PE3yIhTaTOB
BOCIIMTAHUS; peaTH3alfio0 MPHOPUTETa BOCIUTAaHUS B  y4eOHOUH
HeSITeIbHOCTH;

o TIPUBIICYCHHE BHUMaHHUsA OOYYAIOIMIUXCS K IICHHOCTHOMY AacCHeKTy
U3y4aeMbIX Ha ypOKaX MPEJIMETOB, SIBJICHUN U COOBITHI, HHUIIMHPOBAHNE
oOCYXXJIeHW#, BBICKa3bIBAHWN CBOETO MHEHUS, BBIPAOOTKH CBOETO
JTMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, SIBJICHUSM, JTUIIAM;

o IPUMEHEHUE UHTEPAKTUBHBIX dopm  yueOHOI  paboTel  —
MHTEIUICKTYAIIbHBIX, CTHUMYJIMPYIONINX TI03HABATEIBHYI0 MOTHBAIIHIO,
UTPOBBIX METOMUK, TUCKYCCUH, TAIONIINX BO3MOKHOCTH MMPHUOOPECTH OIBIT
BEJICHUS KOHCTPYKTUBHOTO JHMAJIOTa; TPYMNIIOBOW pabOThI, KOTOpas y4uT
CTPOUTH OTHOIICHUS U JICHCTBOBATh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIUICHUS;

o TOOYXJeHHEe OO0y4aroumxcs coOM0JaTh HOPMBI TOBEACHMS, IpaBUIIa
OOIIEHUS] CO CBEPCTHUKAMH U MEAarorM4ecKUMU  pabOTHHUKAMH,
COOTBETCTBYIOIIME  YKJIaAy  0OImIeoOpa3oBaTeIbHOW  OpraHU3aIlNH,
YCTaHOBJICHHE U MOICPKKY JOOPOKEIaTEeTHbHON aTMOC(hEPHI;

o OpraHMW3alMi0 HACTABHUYECTBA MOTHBHPOBAHHBIX H OAPYAHPOBAHHBIX
oOyJaromuxcsi Hajl HEYCIEBAIOIIMMH OJTHOKJIACCHUKAMH, B TOM YHCJE C
0COOBIMH 00pa30BaATEIILHBIMUA TTOTPEOHOCTSIMY, JAIOIIETO0 00YyYaronuMCs
COLMAIEHO 3HAYMMBIH OIBIT COTPYAHUYECTBA M B3AUMHOM TIOMOIIIY;



o VHHIMUPOBAHWE W TNOAIEPKKY HCCIECIOBATEIBCKON  JEATEIBHOCTH
oOy4Jaronuxcs, IUJIAHUPOBAHUE M BBINOJHEHUE WHAUBUAYAIBHBIX U
I'PYIIIOBBIX IPOEKTOB BOCIIUTATEIBLHON HAPABIECHHOCTH.

Ha usyuenue ¢usuku (yrayOaéHHBIM ypOBEHb) HA YPOBHE CpEIHEro 00IIero
obpazoBanus otBoAuTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKE IMepeueHb JIabopaTOpPHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JacT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJaroIUXCs.



COJEPXAHUE OBYUYEHUA
10 KJTIACC

Paznen 1. Hayunblii MeTO NO3HAHUSA NPUPOIBI.

dusuka — pyHIaMeHTanbHas HayKa o nmpupoje. HayuHslii MeTos mo3HaHus u
METO/IbI UCCIEeIOBAaHUS (PU3UYECKUX SIBIICHUH.

OKCIIepUMEHT U TEOpHsl B Mpolecce Mo3HaHus Npupoasl. Habmonenue u
AKCTIIEPUMEHT B (PUBHKE.

CnocoObl  u3mepeHuss (GU3UYECKUX BEIUYUH (QHAJIIOTOBBIE U LHU(POBBIC
U3MEpHUTENIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JTATYUKOBBIE CUCTEMBI).

[TorpemnocTn  u3MepeHuii  GU3NYECKUX  BEIMYMH  (aOCOMIOTHAs U
OTHOCHUTEJIbHASA).

MonenupoBanue GU3MYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TeNo, HAcalbHAas KUAKOCTh, WACAIbHBIA ra3, TOYEUHbBIN
3apsan). ['unoreza. ®U3nyeckuil 3aKOH, rpaHULBI €r0 MPUMEHUMOCTU. Dr3nueckas
TEOPHs.

Ponb u mecto ¢u3uku B GOpMHPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

W3mepeHne cuiibl TOKAa W HalpsDKEHUS B LENHM MOCTOSHHOTO TOKa IpHU
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKoMCTBO ¢ HudpoBoi jadbopatopuedt no ¢usuke. [IpuMepsl u3MepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4yu MEXaHUKHU.

Pannyc-BekTop MaTepHaJbHOM TOYKH, €ro NPOEKIMM Ha OCH CHCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienune, CKOpOCTb (CpeaHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) U
YCKOPEHHE MAaTEepUAIbHOW TOYKHM, MX NPOCKUMH HA OCH CHUCTEMBbI KOOPAMHAT.
CrnoxxeHue nepeMeleHUi U CI0KEHUE CKOPOCTEN.

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEpUAIbHON TOYKU OT BPEMEHHU U HX
rpad UK.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro majeHus. [[BukeHue Tena,
OpOILIEHHOTO TOJl YIJIOM K TOPH30HTY. 3aBHCHMOCTh KOOpPJIWHAT, CKOPOCTH U
YCKOpPEHUSI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBonuHeitHoe  aBrvkeHUe. JIBUKEHHME  MaTepuajbHOM TOYKH 1O
OKPY>KHOCTH. YTJOBas M JIMHEWHast 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 JIU(PTHI.

Hemoncmpauyuu.

Mogenbs cuctembl OTCYETA, WILIIOCTPAUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl UccieI0BaHus IBUKEHUM.

Nnnroctpanuus npenesbHOro Nepexoa U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUN C HCTIOIH30BAHUEM MEXAaHU3MOB.

[TameHne Ten B BO3AyXe U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tejaa, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTANIBHO.

HanpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTriIoBO CKOPOCTH B PEIYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3yueHre HEpaBHOMEPHOTO ABUXKEHHUS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHre yCcKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM ABUYKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH NYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  yckopeHuss  CBOOOJHOTO  majgeHuss  (PEKOMEHJI0BAaHO
UCIIOJIb30BaHue IU(PPOBOI 1TabopaTopun).

W3yyenue pABWKEHHS Tena, OpOIIEHHOro Topu3oHTaldbHO. [IpoBepka
TUIIOTE3Bl O MPSMOM NPONMOPUUOHAIBHONW 3aBUCHMOCTH MEXKIY JAJIBHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

N3yueHne JBHXKEHHUS Tella MO OKPYXHOCTH C IOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



ITepBbiii 3ak0H HproToHa. HMHepumanbHbie cucTeMbl oOTcuéTa. lIpuHUMAD
oTHocutenbHOCTH ["anmunes. HenHepuuanbHble cucTeMbl OTCU€Ta (OIpeaesieHue,
TIPUMEPHI).

Macca tena. Cuna. [IpuHUIuMI cyneprno3uiuy CHil.

Bropoii 3akoH HproToHa /U151 MaTepruaabHON TOUKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATCOTEHUs. OKBHBAJEHTHOCTh TIPAaBUTALMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUTAHETHI M OT Treorpaduueckoil mupoThl. J[BmkeHue
HEOECHBIX TeJ U UX CYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmxyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHS CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koadduument tpenusa. Cuna conpoTHUBICHUSI NPU JBUKEHUU Tea B
YKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKECHUSL.

Hasnenue. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4eckue yCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: IMOAIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu.

HabGnronenue nBUKeHUs Tell B MHEPUUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCYETA.

[IpyHIMI OTHOCHUTENIBHOCTH.

Kauenne AByx UWIMHAPOB WM MIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUATIbHON CUCTEMBI OTCUETA.

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

PaBeHcTBO cuil, BOSHUKAIOMINX B PE3YIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenue Macce 1o B3auMOIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONICH CUJI TIPH JABUKEHUH OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

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



HccnenoBanre 3aBUCUMOCTH CUJ YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaruu.

N3yueHne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKuit OJIOK.

N3mepenne koddduiienta TpeHUs: Mo BEIMYHUHE YTIIOBOTO KO3(duIreHTa
3aBucuMocTy Fp(N).

HccnenoBanue nBrKeHHs] OpycKka MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUs Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AlGcomoTHO TBEpAOE Teno. I[locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaileHus. [lmedo cuibl.
CrnoxeHue Cuil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp Tsxectu Tena.

YcnoBus paBHOBECHsS TBEPAOTO TeEIA.

YcroiunBoe, HeyCTOHYMBOE, Oe3pa3IMIHOe PaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHl: KPOHIITENH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Hemoncmpauyuu.

Y cIl10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIUTEMHOB U PACUYET CUII YIPYTOCTH.

N3ydeHne ycTOMUNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONOPBI.

Tema 4. 3akonwl coxpanenus 6 mexanuke.

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

NMnynbe CUITBI M1 U3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeaktuBHOE ABUXKEHUE.

MoMeHT umIynbca MarepuanbHOM TOukM. IlpencraBieHue o CoOXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISX.

PaGora cunmpl Ha MaJioM M Ha KOHEYHOM TnepemernieHuu. ['paduueckoe
IpeICTaBICHUE PAOOTHI CUIIBI.

MOIIHOCTB CHJIBIL.

Kunernyeckass sHeprus MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHHUU
KMHETUYECKOU DHEPTUN MATEPUAIBHOU TOYKH.



[loTeHnManbHble W HENOTCHIMAIbHbIE CWbL. lloTeHIManbHAs >HEprus.
[ToreHunanbHass sHEprus ynpyro aegopMupoBaHHOW NpyxuHbl. IloTeHnuanbHas
DHEPrus Tena B OAHOPOJHOM TIpaBUTAllMOHHOM mnoje. [loreHumaneHas >HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJIHOIO Iapa (BHyTpH M BHE Iapa). Bropas
KOCMMYECKAsi CKOPOCTb. TpEThbsi KOCMUYECKAsE CKOPOCTb.

CBsi3p  pabOThl HENOTEHUMANbHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKOW DHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHynn [ WOCAIBHOM KUJIKOCTH KakK CIIEICTBUE 3aKOHA
COXpAaHEHUS MEXaHUYECKON IHEPTHH.

TexHnu4eckue yCTpOMCTBAa M TEXHOJIOTHYECKUE MPOLECCHI: JABHUKCHHUE PAKET,
BOJOMET, KONEpP, MNPYKUHHBIM MHUCTOJET, TUPOCKOI, (QUIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

M3mepenre MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruu Teja MPU COBEPIICHUN PadOTHI.

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

CoxpaHeHue SHEPruy Npu CBOOOIHOM Ma/ICHUN.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

W3mepenne nMiyibca Tea o TOpMO3HOMY ITYTH.

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

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUM.

M3mepeHne KHHETUYECKOU SJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS NTOTEHLUAIbHOW SHEPIUM MPYKUHBI C pabOTOMN CHUJIbI
TPEHUS.

Omnpenenenue pabOThl CUIIBI TPEHUS IPHU JBWKEHUHU TeJla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyJsipHasi pu3MKa 4 TEPMOJAMHAMHUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopull.

OCHOBHBIE TOJIOKEHUSI MOJIEKYIsIpHO-KuHeTHUeckor Tteopun (MKT), ux
ombiTHOE oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUS M B3aMMOJCHCTBUS YACTHUIL] BellecTBa. Monemn CTpOeHHs Tras3os,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMICTB BEIIECTBA HAa OCHOBE 3THUX



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

TenmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ u3mepenus. lllkana
temneparyp Llenscus.

Mogenb naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH: YACTULIBI
rasza IBUKYTCSl XaOTHYECKHU 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
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n306apa.

CBsA3p  MEXIy JIaBJIE€HUEM H  CPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JBMXKEHUSI MOJIEKYJl HJIE€AIbHOTO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICATBHOTO Ta3a).

CBs13b a0COIFOTHOM TEMITEpaTypPhl TEPMOTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEN MOCTYNATEIbHOrO TEIVIOBOTO IBUKEHHUS €€ YaCTHLI.

TexHuyeckue YCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMAaTEPUAIIOB.

Hemoncmpauyuu.

Mojenu 1BUKEHUS YaCTUL] BEIIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneoposnuk ¢ 3anuchio peanbHOro OPOyHOBCKOTO JIBUYKEHHUS.

Huddy3us KUIKOCTEH.

Mogens onsita IllTepHa.

[IpuTskeHrE MOJIEKYL.

Mopaeny KpucTauInuyeCKuX pemETOK.

HaGmroaenue u rcciieqoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, npaKmMuKym.

HccnenoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IPH
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOrO Tpolecca (PEKOMEHJOBAHO UCIOJIb30BAHUE
ndpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mauwiunbi.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHENIHNE 1 BHYTpEeHHHE IapaMeTpsl. [lapamerper
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAYCHUS BEJIUMYWH, ONHCBHIBAKOLINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauanmo TtepmoanHaMuku. (CamMOnpoOH3BOJIbHAS — peJIaKCalds
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopgenp wuaealbHOrO raza B TEPMOJWHAMUKE — CHCTEMa YpPAaBHEHHI:
ypaBHeHue MenzaeneeBa—KiranepoHa U BbIpaXEHHE Uil BHYTPEHHEU DHEPIUM.
VYcnoBrsi MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLUEHTPALHs YaCTHILI, BEICOKHE
TeMIepaTypbl. BeipaxxeHue il BHYTPEHHEW 3HEPTrUHA OJHOATOMHOTO HJICAIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTHIECKUE MTPOLIECCHI.

OnemeHnrtapHas paboTa B TepMOAMHAMUKe. Berunciaenne paboTsl 1o rpaduky
npouecca Ha pV-auarpamme.

Temonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOW  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
TormBa. Pacuér koimuecTBa TEIUIOTHI Tpu  Teruionepenaye. llonstue 006
ananabaTHOM mpoliecce.

[lepBblli 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak  Mepbl M3MEHEHUsl  BHYTPEHHEH  JHepruu
TEPMOJMHAMUYECKON CUCTEMBL.

Bropoii 3akoH TEepMOAMHAMHUKHM ISl PAaBHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIUT
eIMHCTBEHHAs afanadara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOKHO ME€pPeIaTh TEIIOTY OT 0ojiee XOJO0IHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUPOIHBIX MPOIIECCOB.

[Tpunnumne! nevictrs TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACIEKThI MCIIOIb30BaHUs TEIJIOBBIX ABUrarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEMBI.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOIUIIbHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENd, MapoBas TypOHHA,
IIOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTHUIM3aUUs «TEILIOBBIX» OTXOIOB C
MCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIJIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

N3MeHeHune TemnepaTypsl IpH a1uadaTHYeCKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CrniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue annabaTHOTO mpolecca.

KomMmnbroTepHble MOJEIN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKYM.

N3mepenne yaenbHON TEIMIIOEMKOCTH.

HccenenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpolecca.

N3ydeHne B3aMMOCBA3M DHEPIMM MEXMOJIEKYJSIPHOTO B3aUMOACHCTBHS U
TEMIIEPATYPbI KATIEHUS KUJIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcauus. VcmapeHue W KureHue. Y enbHas
TEIJI0Ta MapooOpPa30BaHUsL.

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

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTD.

Tsépnoe teno. Kpucrammueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
KpuctayuioB. IlmaBiieHne W Kpucrayumsauus. YJIelbHAas TEIJIOTA IUIABJICHUS.
CyOnumarnusi.

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

TennoBoe paciupeHne KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
paciperre. AHTapMOHHM3M TEIUIOBBIX KOJIEOaHHI YaCTHI] BEIIeCTBA KaK MPUYHHA
TEIJIOBOTO paclIUpeHHs Tell (Ha KaYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUM B (Pa30BbIX MEPEX0aX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koah(uIMeHT MOBEPXHOCTHOTO HATSKEHHUS.
Kanumisipasie siBnenus. J{aBineHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlarutaca.

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

Hemoncmpauyuu.

TennoBoe pacmpeHue.

CBoOIICTBa HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>XKEHHOM TABJICHUH.

W3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITH C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumisipasie aBiIeHU.

Moaenyu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHUs BIAXHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUSA KPUCTAININYECKOTO BEIECTBA.

Buner nedopmanuii.

HaGmronenne manbix aedopmarimii.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OILIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 duiimenTa moBEPXHOCTHOTO HATSHKCHUS.

N3mepenne moayis FOnra.

HccnenoBanre 3aBUCMMOCTH Jepopmanuu  pe3sMHOBOro obOpasma oT
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noe.

OnexTpuzauus Tel U €€ MpOsBICHUS. OJEeKTpuueckuil 3apsa. /IBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOOHWKHM, NHMAIIEKTPUKH W MOJYIPOBOIHUKH.
DJIEMEHTapHBIM  3JIEKTPUYECKUNA 3apsid. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KyrnoHa.

Onektpuueckoe nose. Ero neiictBue Ha 3JIEKTPUUYECKUE 3aPsibl.

Hanpsok€aHocTh  anekTpuueckoro  mosst.  [IpoOuwiit  3apsa. Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO MoJs. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO ITOJsA. Pa3HOCTH MOTEHIMANIOB U
HanpspbkeHue. lloTeHnumanbHass >HeEprust 3apsga B AJIEKTPOCTATHYECKOM IIOJIE.
[ToTeHuMaN 31EKTPOCTaTUYECKOro NoJid. CBA3b HANPS)KEHHOCTH IOJIS U Pa3HOCTH
NOTEHIIMAJIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMT CyNIEPIO3ULNN IJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsiKEHHOTO 1Mo o0béMy mmapa. [losie paBHOMEpPHO 3apsKEHHOM
OeckOoHEeUHOM TIIOCKOCTU. KapTwHbl JUHUM HAOpsHKEHHOCTH JTUX TMOJIeH U
HKBUITOTEHIIMAIBHBIX ITOBEPXHOCTEN.

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

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJe. Jusnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coenMHEHUE KOHIEHCAaTOPOB. [locnenoBarenbHOe COEqUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

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

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SJIEKTPOCKOII,
JIEKTPOMETpP, DJIEKTPOCTATHUUECKasl 3allliTa, 3a3eMJICHHE JJICKTPOTPUOOPOB,
KOHJIeHCATOpHkI, renepaTop Ban ne I'paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUUECKOE MO0JIE JIBYX 3apSKEHHBIX IJIACTHH.

Mopuenb snekTpoctatuueckoro reneparopa (Baun ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpONCTBO U NEUCTBUE KOHACHCATOPA NOCTOSSHHOW U TIEPEMEHHOU EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONaan
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsIKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

O1neHka cuil B3auMOJEHCTBUS 3apSKEeHHBIX TET.

Habmronenue npeBpaliieHusi SJHEPTUH 3apSXKEHHOTO KOHJIEHCATOpa B SHEPTUIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEeHUs ) pu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 31eKmpuydeckuil mok.

Cuiia Toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCcTOUHMKM
toka. Hanmpsokenue U u O/1C &.

3akod OMa 1l ydacTKa [EMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh COIIPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOAHMKA OT €ro JUIMHBI WU IUIOWAAXA ITONEPEYHOrO CEYECHUS.
Y 1enbHOE CONMPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIUHEHNE MPOBOJIHUKOB.
Pacuér pa3BeTBIE¢HHBIX AekTpruueckux mnenei. [IpaBmia Kupxroda.



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

MOIHOCTh 3NEKTPUYECKOrO TOKa. TeruoBas MOIIHOCTb, BbIIENsseMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTUBIECHHWE HCTOYHMKA TOKa. 3akoH Oma ms
MOJHOW (3aMKHYTOM) OJJIEKTPUYECKOW 1enu. MOUIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpOWCTBA M TEXHOJOTMYECKHE TMPOLECCHL: aMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKOU SHEPTHUHU.

Hemoncmpauyuu.

W3mepeHne CUilbl TOKA U HaIIPSKEHUS.

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

3aBUCHUMOCTh COIMPOTUBIICHUS IUIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsHKEHNH.

[Ipssmoe nzmepenue IJ[C. KopoTkoe 3aMbIKaHHE TaIbBAaHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Obl coenMHEeHUs1 UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbl TOKA B IIEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuUKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIEHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpPSDKEHUS JUIS  JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBJIEHNSI HCTOYHHUKA TOKA.

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

HccnenoBanrie pa3HOCTU MOTEHIIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3JUYHBIX  BEIIECTB.  DJEKTPOHHAA
MPOBOAUMOCTh TBEPIBIX METALIOB. 3aBUCHUMOCTh COMPOTHBIICHUSI METAIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUUECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynpoBOIHUKH. CobOcTBeHHas u MIpUMECHAas MIPOBOJIUMOCTh
oTynpoBoAHUKOB. CBoOMCTBa p—n-niepexoaa. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJIMTAX. DJIEKTPOJUTUYECKAS IUCCOLUALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIHN3a.

DJIEKTpUUECKHI TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. PaznmuuHbie TUIIBI CAMOCTOSTENBHOTO pa3psiaa. Monnus. [lnazma.

TexHn4eckrue yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: Tra30pa3psIHbIC
JaMIIbI, JJICKTPOHHO-JTydeBash TpyOKa, MOJYIMPOBOJHUKOBBIC MPUOOPHI: THO,
TpaH3UCTOp, (OTOAMOA, CBETOAMOJ, TalbBaHWKA, padUHUpPOBAHUE MENH,
BBITUIABKA aJTFOMUHMUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIIUTOB.

3aKkoHbI 2JIeKTpou3a Papajes.

NckpoBoii pa3psii U MPOBOAUMOCTh BO3/1yXa.

CpaBHeHHME MPOBOJIUMOCTH METAJJIOB U MOJYIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH AUOA.

Yuenuueckuii 3xcnepumenm, 1ab6opamopusie padomasl, nPAKMUKYM.

HaGmronenue amexTposusa.

N3Mepenue 3apsiia OJHOBAJIEHTHOIO MOHA.

HUccnenoBanne  3aBUCMMOCTH  CONPOTHUBIIEHUA  TEPMOPE3UCTOpPA  OT
TeMIEepaTyphl.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

DuU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl n3MepeHus: GU3NUECKUX BEJIUYUH C HCIOJIb30BaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHull MOTrPEUIHOCTEM.

[IpoBeieHME KOCBEHHBIX  HM3MEPEHHMH, HMCCIEIOBAHUM  3aBUCUMOCTEMN
bu3MYeCcKNX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
ONUCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTHKYM).

Me:xnpeaMeTHbIE CBA3H.

N3yuenne kypca Qusuku yrinyonénHoro ypoBHs B 10 kiacce
OCYIIECTBIISIETCS. C YYETOM COJEPKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMH
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mesricnpeomemnsvle nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HaHusa: SIBJICHWE, HAaydHBIM (akT, Tumnoresa, (pusnueckas BEJIMYMHA, 3aKOH,



Teopusi, HAOJIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelleHHWEe CHUCTEMbl YypaBHeHuM. JluHelHas QyHKus,
napabosa, ruriep6osna, ux rpaduku U CBOMCTBA. TpuroHomeTpuyeckue (QyHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIIMHU HA OCH KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

Buonocusa: mexanuueckoe JABMKEHHUE B XKUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsS3HEHUE OKPYXKAIOUIEH CpeIbl,
yTHIIA3aIus OWOOPTaHMYECKOTO TOIUIMBA JIJII  BBIPAOOTKH  «TEIUIOBOW» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSIKEHHUE U KAIIWJUISPHBIC SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SBJIICHUS B )KUBOW MPUPOJE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEILIECTBA, MOJISIPHAs Macca, IOJyYEHHE HAHOMATEPUAIOB, TEILIOBBIC
CBOWCTBA TBEPJBIX TEN, KUJIKOCTEU U T'a30B, )KUIAKHE KPHUCTAJUIbL, JICKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTAYECKAs TUCCOLMAIMs, TaJlbBaHUKA, JJIIEKTPOHHAS
MHUKPOCKOITHS.

TI'eocpagpua: BnaxxHocTh BO3ayxa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonozusn: nipeoOpa3oBaHKE JIBIKCHUN C WCIIOJIH30BAHUEM MEXaHWU3MOB,
Y4ET CYXOr0 H IKMAKOTO TPEHHS B TEXHUKE, CTAaTHYECKHE KOHCTPYKIIHHU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue€), JBUTATEIb BHYTPEHHEIO
cropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJIyYEHUs COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCJIE HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE DJIEKTPOTPUOOPOB,
ra3opazpsaHble JaMIIbl, TOIYIIPOBOJIHUKOBBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

BzauMopelicTBHE TMOCTOSIHHBIX MAarHuTOB W NPOBOJHUKOB C  TOKOM.
MarnutHoe mosie. BekTop MarHuTHOW WHAYKUMHW. [IpyHOMIT Cyneprno3uuuu
MAarHUTHBIX NIOJIeH. JIMHUY MarHUTHOM MHIYKLMH.

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

Cuna Amrnepa, e€ HalpaBJIE€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiae€HUE U MOYJb. [[BUKEHUE 3apsSKEHHON YACTULIBI
B OJIHOPOJIHOM MarHuTHoM mnoJje. Pabota cubl JIopeHna.

MarnautHoe noJie B Bemectse. DeppoMarHeTuky, napa- i IMaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa M TCXHOJOIMYECKHE IIPOHCCChI: IMPHMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauyuu.

Kaptuna  nuHMA  MHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO M
II0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa 1MHUI MarHUTHOM MHIYKIWHU NIOJIS JJIMHHOTO IPSMOTO IPOBOJAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IIPOBOJHNKA, KATYIIKH C TOKOM.

B3aumonencTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

Habmroienue 1BUKEHUS Iy4yKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMI JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanre MarHUTHOTO TOJISL IIOCTOSIHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (eppOMarHeTUKOB.

HccenenoBanne neMCTBUSI MOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

N3mepenne cuiibl Amriepa.

M3y4yenue 3aBUCUMOCTH CHJIbI AMIIEpPA OT CHJIBI TOKA.

Omnpenenenne MarHUTHOW MHIYKLIIUYA HA OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne anexTpomMarHuTHOM MHAYKIMU. [IOTOK BekTOpa MarHWTHOU
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAYKIMU Papanes.
Buxpeoe anekrpuueckoe noiie. Toku Oyko.

OJIC mHAyKIMHM B NPOBOJHHUKE, IBHKYILIEMCS B OJHOPOJHOM MArHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NupyktuBHOCTE. Karynika HMHIYKTUBHOCTH B ILENM IIOCTOSHHOIO TOKA.
SABnenue camonnaykuyuu. 9J1C caMOMHIYKIIMH.

OHeprust MarHUTHOTO I10JIS KATYIIKU C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHl: WHAYKIMOHHAS
11e4b, COJICHOU], 3alllUTa OT JJIEKTPU3ALMHU TEJ IIPHU ABUKECHUU B MArHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

Habnronenue siBneHust 3IeKTpPOMarHuTHOM HHTYKIIHH.

HccnenoBanne 3aBucumMoctd DJ[C MHAYKOUMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tamenre MmarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

Hccnenosanne 3aBucuMoctd DJ[C cCaMOMHIYKIIMH OT CKOPOCTH M3MEHEHMS
CWJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHUH.

OnpeneneHre MHAYKIUU BUXPEBOrO MAarHUTHOIO TTOJISL.

HccnenoBanue sIBICHUS CAMOUHTYKIIHH.

COopka MOJIeNu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nen 5. KoJsiedanus M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHMUS.

["apmonnueckue konebanusi. KnnemaTnueckoe M JMHAMUYECKOE OIMUCAHHE.
DHepreTUYecKoe ONnvcaHue (3aKOH COXpaHEHUs MEXaHWYECKOM sHepruu). Beion
JUHAMUYECKOT0 OMUCAHUsI FTApPMOHUYECKUX KOJIeOaHUM U3 UX SHEPreTUYECKOro u
KMHEMATUYECKOTO ONIMCAHMUS.

Amrntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYIbl KOJ€OaHUN HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMH KOJieOaHUN €€ CKOPOCTU U YCKOPEHHSL.

[lepron u yactora KojeOanuid. Ilepumon ManabiX CBOOOJHBIX KOJICOAHMI
MaTeMaThyeckoro MadtHuka. llepuon cBoOOAHBIX Ko€OaHUN MPY>KUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux koneOaHusx. BeiHykneHHbIe Konebanus. Pezonanc.
Pe3zonancnas kpuBas. BrausHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHu4yeckne yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOILECCH: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuce K01e0aTeTbHOTO ABUKEHUS.

HabGnrogenue He3aBUCUMOCTH NIEPUOJIa MANbIX KOJIEOAHUN Tpy3a HA HUTH OT
aMILUTATYBI.

HccnenoBanue 3aTyXaromux KoiedaHui 1 3aBUCUMOCTH Mepro/ia CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBICHUS.

UccnenoBanne kosnebaHUWi Tpy3a HAa MACCHUBHOM TNpPYyXKUHE C IEJbIO
dbopmupoBaHus NpeAcTaBiIeHU 00 UAcaIbHON MOJEININ MPY>KUHHOTO MasgTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU NP KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



N3mepenne mnepuoja CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M MPYXKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUSA TeJa B X0JIe KoieOaHUil Ha yIIpyroMm MmojBece.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeobpa3oBanue FHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAOIIKUX KOJIEOaHUI.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUIA.

Tema 2. InekmpomacHummnuple KO1eOAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
uaeanpHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJ1e0aTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUU B UCATBHOM KOJIeOATeIbHOM KOHTYPE.

3aTyxaroniue AIEKTPOMArHUTHBIE KoJIeOaHmsl. BrinyxneHHbIe
3IIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKeHUs MpU Pa3IudHoOM ¢dopme
3aBUCHUMOCTH IEPEMEHHOIO TOKA OT BPEMEHMU.

CHHycOMJQIbHBIA MEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOTO IIEPEMEHHOrO TOKa. Pe30oHaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

WUneanbubiii  Tpancopmatop. IlpoumsBonctBo, mnepegaya u mnotpediaeHue
AIIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TMpPU MPOU3BOACTBE 3JEeKTpodHepruu. Kynbrypa
VICIIOJIb30BaHUS DJIEKTPOIHEPI U B IIOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA U TEXHOJOTHMYECKUE MPOLECCHI: IIEKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIepeiay.

Hemoncmpauyuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YacCTOThI CBOOOHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHUIA.

['eHepaTop HE3aTyXarOIMIUX JIEKTPOMATHUTHBIX KOJIECOAHU.

Mopenp 3IeKTPOMarHuTHOTO FeHepaTopa.

BriHyX/1eHHbIE CHHYCOMIaTIbHBIE KOJIEOAHUS.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LEMH IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1oCIEenOBaTENbHOM COCAMHEHMM PE3UCTOPA, KaTYyIIKH
MHIYKTUBHOCTH M KOHAEHCATOpa.

Y CTpoicTBO U MPUHIIMT ACHCTBUS TpaHChopMaTopa.



Monenbs TMHUY 3JIEKTponEpeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanre NMEpEMEHHOTO TOKAa 4Yepe3 MOCJIEA0BATENbHO COEIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabiroieHue 31eKTpOMarHUTHOTO pE30HaHCa.

HccnenoBanue pabOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbLE 60JIHDbI.

MexaHnudeckrue BOJIHBI, YCIOBUSL HMX pacnpoctpaHeHus. [lonmepeunble u
IpOoJOJIbHBIE BOJNHBL llepuon, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBIL.
CBolCTBa MEXaHMYECKHMX BOJH: OTpa)XXCHHE, MPEIOMIICHUE, MHTephEepeHUUs U
nudpaxims.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEBI.

OJIIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHSI M3JIyYEHHs DJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTalMs BEKTOPOB B JICKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
NOJIIpU3aIUsl, MHTEPPEPEeHIUs U AU(paKLus.

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

[TpuHIMIIBI pagUOCBA3H U TeneBUAeHUA. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeJIbl.

TexHHUYEeCKUEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIBHbBIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHUK, TeIEBU30D, aHTeHHa, Tenedon, CBY-neusp,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

O6pa3oBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmaromeecs Te10 Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUIA.

Habroienue oTpakeHus U NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmroienue nareppepeHuny u 1uppakiiuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOM KOJeOaHU.

HccnenoBanne  CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH: OTpa)keHue,
pesoMIICHUE, MOSIpU3alus, AUPPaKIus, THTEPPEepEHIHs.

Oo6nHapyxeHue nHHPAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITYICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.



N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTPAaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxkeHuil B
iockoMm 3epkaie. Chepuieckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI MIPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTelb
npesnomMieHuss. OTHOCUTENBHBIN NOKa3aTespb npeaomiieHus. 110cTOSHCTBO 4acTOThI
CBETa M COOTHOILICHHWE JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cocTaB 0€I0Tro CBETA.
[{BeT.

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

CobOuparomie W pacceuBaroniue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTosTHUE W ONTHYECKas CUJla TOHKOM JIMH3bl. 3aBUCHUMOCTbh (POKYCHOTO
paccTosiHusl TOHKON c(epudeckoil JHMH3BI OT €€ T€OMETPHUH U OTHOCHUTEIHHOTO
II0KA3aTeJIs MPEIOMIICHUS.

dopMyJia TOHKOH JIMH3bL. Y BEJIMYEHHUE, JaBAEMOE JINH30M.

Xoa ny4a, NMpOWEAIIErO JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pakeHUI TOYKM U OTpe3Ka MpsIMOA B
COOMpAIOIIUX M PACCEUBAIOUINX JMH3aX U UX CUCTEMaX.

Ontuueckue nmpudopsl. Paspemaromast cnocoOHOCTh. [71a3 kak omTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. WuTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBus HaOMIOAEHUS MaKCHMYyMOB M MHUHUMYMOB B HHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. IIpuMmepsl KinaccuyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiumoHnHas peméTka. YCJIOBHE HaOII0ICHUS
IJIABHBIX ~MAaKCUMyMOB IIpM IIQJICHHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: OYKH, JIyma,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKLUMOHHBIN ammapaT, MPOCBETICHHE
OITHKH, BOJIOKOHHAS ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanre npeioMIICHUSI CBETA.

HabnrogeHnue nojHOro BHyTPEHHETO OTpakeHusl. MoJienb CBETOBO/IA.

HccnenoBanne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IJIOCKOMApaJUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paKE€HUM B JIMH3AX.

Mopenu MuKkpockorna, TeJIeCKona.

HaGmronenune natepdepeHnm crera.

HaOmronenue n1BeToB TOHKUX TIEHOK.

Hab6monenue nudpaxium ceera.

N3ydenne 1uppakimOHHON pEIIETKH.

HaGmronenune nudpakiilmioOHHOTO CIIEKTpa.

HabGmnronenue nucnepcuu cBera.

HaOmronenue nonsipusannu CBETA.

[IpuMeHeHue MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BellecTBa (Ha
IPUMEPE KUJKHUX JTUH3).

H3mepenne poKyCHOro pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tonyuenune n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tonyyenue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6monenue nudpaximm, naTEpGEPEHINH U MOISTPU3AIIN CBETA.

N3yueHnue noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yyenue naTeppepeHIInm JIa3epHOTro U3IIyYEeHHs Ha JIBYX IETsX.

HabGnronenue nucnepcuu.

HaGmronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTPa.

N3Mepenue I1rMHbI CBETOBOUM BOJIHBI.

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

Pa3znesn 6. OcHOBBI CIeNHAJIBHONA TEOPUHM OTHOCUTEILHOCTH.

['panunbl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CIleIMaIbHOM TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. [IpeoOGpa3zoBanust  JlopeHiia.
Vcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPrUer U UMITYJILCOM PEIITUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOS.



TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIYTHUKOBBIE
NPUEMHHKH, YCKOPUTEH 3aPSKEHHBIX YACTHII.

VYyeHndeckuil 3KCIIepUMEHT, J1a00paTOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W SHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadusiM TPEKOB 3apSHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBasi pusunka.

Tema 1. KopnycKkyaapHho-801H0801 0yaiu3m.

PaBHOBecHOE TemioBOE M3IydeHHUE (M3TydeHHE aOCOTIOTHO YEPHOTO TEa).
3akoH cmemnienus: Buna. ['mnoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. CroneroBa. 3akonbl poTtorddexra. YpaBHEeHHE
OuamreitHa 11 hotodddexra. «KpacHas rpanunay ¢potodaddexra.

JlaBnenue cBera (B YACTHOCTH, JIABJICHWE CBeTa Ha aOCOJIOTHO
MOTJIONIAOIIYI0 M a0COJIIOTHO OTpaxkarollylo mnoBepxHocTh). OmbiTel 1. H.
JleOenena.

BomnHoBseie cBolicTBa yactull. Bosubl ne bpoins. {nvnHa BonHbL Ae bpoiins u
pasMepbl 00JlaCTH JIOKaNIM3alMK JBUXKYIEWcss dactuibl. KopmyckynspHo-
BOJIHOBOM yanusMm. Jlu@pakius 3JeKTpOHOB HAa KpUCTaIJIax.

Crnenuguka nsmepenuit B Mukpomupe. COOTHOIICHHS HEONPEeAeTIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLIECCHI: CHEKTPOMETP,
dboTodnemeHT, (HOTONATYNK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpauyuu.

®dotordekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETo GoTodddexTa.

HccnenoBanrie  3aBUCHUMOCTH  COMPOTHUBJIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEIICHHOCTH.

CBeToauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanue poropesucropa.

N3mepenne noctostaHOM [Inanka Ha ocHOBe uccienoBanus Gorodrddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSKEHUS.

Tema 2. @uzuka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHass mojenb aroma
Pesepdopna.

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



Buapl ciektpoB. CrIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3Iy4eHHe cBeTa. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPalbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HaOmronenne mMHeYaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YaCTHULL.

OnpeneneHue JIMHBI BOJHbBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuUKym.

HaGmronenue muHeyaToro crekTpa.

HccnenoBanne CreKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunGepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

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

PannoaktuBHOCTh. Albda-pacnaj. DJNEKTPOHHBIMH M TO3UTPOHHBINM OeTa-
pacnan. ['amma-n3nyyeHue.

3aKkOH pPagMOaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B TMPHUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO0 HU3Iy4eHUs. BiMsHuUE paguMoOaKkTHUBHOCTH Ha YKUBbIC
opranu3Mbl. EcTecTBeHHBIN (oH u3nydenus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr siapa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpobiemMsr
yOpPaBIsieMOro TEPMOSIIEPHOTO CHUHTE3a. OKOJOTHMYECKUE AaCHEKThl Pa3BUTHUSA
AJIEPHOM SHEPrETUKH.

Metoapl perucTpaliy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIbHBIE B3aMMOJACHCTBUA. bapuOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-ritooHHas MOAENb aApOHOB.

®usuka 3a npegenamu CtaHgapTHOW Mojenu. TéMmHas mMartepusi U TEMHas
DHEPIUsl.

EnuHcTBO Qu3nueckoi KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIi peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaxmuxym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAHUEM JO3UMETPA.

N3y4yenue normnomieHus 0eTa-4acTUIl aTFOMUHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3HKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMHUYECKHX 00BEKTOB.

Metoapl acTpOHOMHYECKHX HccienoBaHui. COBpPEMEHHbBIE ONTUYECKUE
TEJIECKOIIBI, PAANOTEIIECKOITBI, BHEATMOC(EPHAs aCTPOHOMUSI.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, sipKue 3BE3/bI, TUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuyHas cucrema.

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

3BE3/1bI, UX OCHOBHbBIEC XapaKTEPUCTUKU. J[MarpaMma «CeKTpaIbHbIA KIacc —
CBETHUMOCTB». 3BE3MBl IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIENOBATENBHOCTU. BHYTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m aBmxeHue CoaHLA B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacummmpenune Beenennoii. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3MydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUM.

Yuenuueckue naonwoenus.

HaOmronenust 3B€3A1HOT0 HEOa HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPIIIOKEHUH I ONPEAESICHUS TMOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi CeBEpHOro MOJIyIIapusi U SpKUe
3BE3/IbI.

HabGmonenuss B Teneckon JlyHBI, mMiaHeT, TyMaHHOCTEH | 3BE3AHBIX
CKOIUICHUH.

DU3NYECKHI PAKTHUKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYHH C MCIOJIb30BAHMEM AHAIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOJIFOTHBIE U OTHOCUTEJIBHBIC MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OneHka rpaHui] NOrPeIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
bu3nUecKkuX BEIUYMH, TPOBEpPKA MPEAJIOKEHHbIX Tunote3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  pa3fenax «YUYEHHYECKHM  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

O0o01marmnee NOBTOpEeHUeE.



O0o001eHne U cucTeMaTu3alus COAEpKaHUs pa3fesioB Kypca «MexaHuKay,
«MounekynspHas pu3MKa U TEPMOJUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJIHbD», «OCHOBBI CHELMAIbHOW TEOPUU OTHOCUTENBHOCTH», «KBaHTOBas
¢duznka», «IEMEHTHl ACTPOHOMUHU U aCTPOPUBUKID).

Ponp ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOW M 3THYECKON cepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAay4yHOI KapTUHE MUpa, 3HAUEHUE ONMUCATEIbHOM,
CUCTEeMATU3UPYIOIIeH, OOBSICHUTENPHOW UM  NPOTHOCTHUYECKOW  (PyHKIMIA
duznyeckoit Teopuu, poib GU3NUECKoil Teopuu B (POPMUPOBAHUU TPEICTABICHUN
0 (u3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KApTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YYETOM COJIEPKATEIBHBIX MEXKITPEIMETHBIX CBS3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle noHAMUA, CEAZAHHBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAy4YHbIH (aKT, TUIIOTE3a, (PU3MUecKass BEJIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIElb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.

Mamemamuka: pelIeHUE CUCTEMBbl YypaBHEHUN. TpUTOHOMETpUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO. BEKTOpPBI M MX MPOEKLIHWH HA OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB.
[TpousBogubie snemeHTapHbIX (QyHkumid. [Ipu3Haku 1omOOMS TPEYroJIbHUKOB,
OTIpeJIeIICHNE TUIOMIAIN TFIOCKUX (GUTYp U 00BEMA TElI.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NIpUpoJe, KoieOaTelbHbIE
JIBUKEHUSI B JKUBOM NPUPOJE, DKOJOTMYECKHUE PUCKU IIPU TMPOU3BOJACTBE
AIIEKTPOIHEPTUH,  OJICKTPOMArHUTHOE  3arpsi3HEHUE  OKPYXKAlolled  Cpemsl,
yIbTPa3ByKOBasi IUArHOCTHMKAa B MEAULIMHE, ONTUYECKUE SBIICHUS B HKUBOU
IpUpOJIE.

Xumusa: cTpoEHUE aTOMOB U MOJIEKYJI, KPUCTAJNINYECKAs! CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIETKH, CHEKTPAJIbHBIN
aHaJIn3.

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

Texnonocua: TPUMEHEHHE TOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
AIIEKTpOJIBUTaTENb SIKOOM, reHepaTrop MEepeMEeHHOro TOKa, MHAYKUHWOHHAs Medb,
JVHHUM 3JIEKTpONepeaay, 3JIeKTPOABUTATENb, palap, PaIuoONpuEéMHUK, TEIEBU30D,
antenHa, tenepoH, CBY-meub, yabTpa3ByKOBass JHArHOCTUKa B TEXHUKE,



HpOCKHHOHHBIfI aIrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAasA 6aTape$1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs DOHEPICTHUKA 1 OKOJIOTMYCCKHUEC aCIICKThI eé Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMBI I10 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIET'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHs Yy4deOHOro mpenMera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJarONIUXCsl pyKOBOJCTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA M OMbITA JESATEIBHOCTH B MPOLECCE pean3ali OCHOBHBIX HaIPaBJICHUM
BOCIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPpaskKIAHCKOT0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPAXAAHCKOM  MO3UIMM  OOydYaromierocss  Kak
aKTUBHOTO W OTBETCTBEHHOTO YJI€HA POCCUIICKOTO 00IIECTBa;

e TMPUHATHUE TPAJAUIMOHHBIX OOIICYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JAECATEIBbHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oOmiecTBa, y4yacTBOBaTb B CAaMOYINpaBICHUHM B 00pa3oBaTEIbHOU
OpTraHu3alllH;

e YMEHHE B3aUMOJICHCTBOBAaTH C COLUUAIBHBIMA  WHCTUTYyTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU IEATENBHOCTH.

MAaTPUOTHYECKOI0 BOCIIMTAHMS:

e chopMuUpOBaHHOCTH POCCHICKOU rPaXJaHCKON UJIEHTUYHOCTH,
NaTPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHMUS,;

e CIOCOOHOCTH OILEHMBATH CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHEHTUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YHUCJIE B AEATEIIBHOCTU YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJa/la B TOCTPOCHUE YCTOMYHUBOIO OYIYyIIETO.

3CTETHYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIIOYas OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYILETO (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETbHOCTH, B TOM
qHCclie CBS3aHHBIM C (U3MKOH ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp OymyIiel mpopeccuu U peaTu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUI0O W CaMOOOPA30BAaHHUIO B
o0J1acTi GU3MKH HA MPOTSHXKEHUHN BCEH JKU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYphl, OCO3HAHUE TJI00aTBHOTO
XapakTepa KOJIOTUUECKHUX MPOOIIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHne ONbITa JEATEIbHOCTH SKOJOTWYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 0 (hU3HKE.

HEHHOCTH HAYYHOI'0 INO3HAHUSA:

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

OCO3HAaHHME LEHHOCTH HAy4YHOW AEATEIbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUS (PU3MKH OCYLIECTBIATh HPOEKTHYI0 U HCCIEI0BATENIbCKYIO
NEATEeIIbHOCTh UHANBUIYaJIbHO U B CPYIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJbHBIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornyeckue AeiicTBHA:

CaMOCTOSITENIbHO  (OPMYNIHUpPOBaTh M aKTyaJM3UpOBaTh MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNsITh IeNI JIeATeNIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPHHU HUX
TOCTHKEHUS;

BBISIBIIAITh  3aKOHOMEPHOCTH U TPOTHUBOPEYHMS B PacCMaTPUBAEMBbIX
(bu3NYECKUX SIBICHUSAX;

pa3palaThIBaTh IUIaH PEHICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATENBHOCTh, OLEHUBaTb COOTBETCTBHE
pe3yJabTaTOB LIETSIM, OLIEHUBATH PUCKH MTOCIIECTBHUI 1€ATEIbHOCTH;
KOOPAMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUSX PEaAbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE IPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Bba3oBble ucciienoBarebcKe 1eHCTBUSA:

BJIa/I€Th HAyYHON TEPMUHOJIOTHEN, KIFOUEBBIMH MOHATUSMU U METOJAMHU
buznyecKoil HayKu;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIbCKOM M MPOEKTHOM
NesITETbHOCTH B 00JacTh (PU3MKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEJIbHOMY TIOMCKY METO/OB pelleHusl 3anad  (hU3NYecKoro
CoOJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJIAJ€Th BUAAMH JACSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTany, NpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX
CUTyallWsIX, B TOM 4YHCIIE TPU CO3/JaHUM Y4EOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIEICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/aauy,
BBIIBUTATh THUMNOTE3y €€ pEIIeHUs, HaxOAuTh apryMeHTHl IS
JI0Ka3aTeabCTBa CBOMX YTBEP)KIACHUH, 3a/1aBaTh HapaMeTphbl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJA€ PEIICHUS 3aJadd Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHUSX;

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a7auyd B 0OPa30BaTENIbHOMN
JesITEIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;
yMETh NEPEHOCUTh 3HaHHWS MO0 (U3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIEeATEIIbHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Pabora ¢ nndopmanmeii:

BJIa/ICTh HaBBIKAMHU TOJydeHHUs MHMOpManuu (PU3NIECKOTO COACp KaHUS
U3 WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOWCK,
aHaJIM3, CUCTEMATHU3AIMI0O W WHTEPHPETANNI0 WHPOPMAIMHA PA3TUIHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCIIONIb30BaTh CpeICcTBa HMH(POPMAIMOHHBIX W  KOMMYHHUKAIMOHHBIX
TEXHOJOTMA B  PENICHUWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX |
OpraHU3AIMOHHBIX 33/lad ¢ coOo/ieHneM TpeOOBaHUN ASPTrOHOMHUKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIIMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPIKAHMs B Pa3IMYHBIX (hopmarax ¢
y49éTOM Ha3HaueHus WHGOpPMAIMU H I1EJICBOM ayAuTOpPUHU, BBIOMpas
ONTUMATBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIl1H.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHUA:



OCYIIECTBIIAATh OOIIEHWE Ha Ypokax (U3UKM U BO BHE-YPOUHOU
NEeATEIbHOCTH;

pacrno3HaBaTh IPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W CcMsr4arh
KOH(JIUKTBL;

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

IIOHMMAaTb W HCIOJb30BaTh  IPEUMYIIECTBA  KOMAaHJIHOM U
UHIUBHUIYaJIbHON paboThI;

BbIOMpATh TEMATHUKYy U METOJAbI COBMECTHBIX JACHCTBHM C y4€TOM OOIIUX
WHTEPECOB X BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBATh JECUCTBUA 1O €€ JOCTHKEHHUIO: COCTaBJIATH IIJIAH
JEHCTBUM, pacpeesiTh POJId ¢ Y4ETOM MHEHUI yYaCTHUKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXXJIOIO Y4aCTHHUKA KOMaHIbl B
o0l pe3ynbTaT o pazpabOTaHHBIM KPUTEPUSIM;

IpemjlaraTb HOBBIE IIPOEKTHI, OLEHWUBATH WJEH C IO3ULHUHA HOBU3HBI,
OPUTHMHAJIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATErHYECKOE IIOBEICHUE B PAa3JIMYHBIX
CUTyalUsiX, IMpOSBIATh  TBOPYECTBO U  BOOOpakeHUE,  OBITH
VHULMATUBHBIM.

PerynsiTuBHbBIC YHHBeEpcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:

CaMOCTOATEJIBHO  OCYILIECTBJIATH ITO3HABATENIBHYIO  JIESITEIBHOCTH B
obsacti (U3MKU U ACTPOHOMHUHM, BBISBIATH MPOOJIEMBbI, CTaBUTH U
bopMyaMpoBaTh COOCTBEHHBIE 33/]a4H;

CaMOCTOATENIBHO COCTABJIATH IJIAH PELICHUs PACUYETHBIX U KAYECTBEHHBIX
3a7a4, TUIaH BBIMOJIHEHHS MPAKTUYECKONW pabOThl ¢ y4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BOZMOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMH B 00JacTU
(GU3MKHN, TOCTOSHHO TMOBBIIATH CBOM 0OpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAallMsIM, BHOCUTh KOPPEKTUBBI B AEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIHTATOB 1ETISIM;

BJIaJICTh HaBBIKAMM IIO3HABATEJIILHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JEHUCTBUU U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAaHU;

UCIIOJB30BaTh MNpUEMBI pediieKcuu JJi1 OLEHKHW CHUTYallMd, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHHBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIESATCIBHOCTH;

PUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIMIUOKH.

B mporecce mocTHKEHHSI THYHOCTHBIX PE3YyIbTaTOB OCBOEHHS IMPOTPAMMBI IO
dbuzuke U1 YpPOBHSA CpeIHEro oOmero oOpa3oBaHuss Yy OOydJarouuxcs

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

HIMOIMOHAIBHOE COCTOSIHUE, BUJETh HANPABJICHUS Pa3BUTHS COOCTBEHHOM
IMOLIMOHAIIBHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJIMpOBaHMs, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHUE, CIIOCOOHOCTb aJalTHPOBATHCA K
HYMOIMOHAIBHBIM M3MEHEHUSIM U TPOSIBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOUIEH CTpeMJICHHE K JOCTHXKEHUIO LENH
U yCIlexXy, ONITUMU3M, UHUIIMATUBHOCTh, YMEHUE E€UCTBOBAThH, UCXO/S U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUU OOIIEHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMATIbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMH JIIOJbMH, 3a00THTHCS, MPOSBIATH HHTEpPEC U
pazpemarb KOHQIHUKTBI.

[MTPEJAMETHBIE PE3VJIbTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COLMAIbHOM U OITUYECKOW cdepax AesITeIbHOCTU
YEJI0BEKa, POJIb M MECTO (DM3UKHU B COBPEMEHHOW HAYYHOUW KapTHHE MHPA,
3HAQYEHUE OMHUCATEIbLHON, CHUCTEMaTU3UPYIOIeH, OOBICHUTEIBLHON W
MPOTHOCTUYECKON  (QYHKIUNA  (PU3MYECKOH TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOIMHAMUKH, POJIb (PU3UIECKON TEOpUU B
dbopMHUpPOBaHUY TIPEACTABICHUN O (HPU3NIECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MoOAeIed (U3UYECKUX Tel U
MpOIECCOB (SIBJICHUWI): HWHEpLUAIbHAas CcUCTeMa OTcuéTa, abCOJIOTHO
TBEPJIOE TEJI0, MaTepHhalibHas TOYKA, PABHOYCKOPEHHOE JBUXKEHUE,
CBOOOJIHOE TajeHHWe, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
yrnpyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOI0) Teja, UACaIbHbIN ra3, TOUeUHbIN 3aps/l,
OJIHOPOJTHOE JIEKTPUUYECKOE TOJIE;

paznuyath yCioBHUs (TpaHMIlbl, OOJACTH) TPUMEHUMOCTH (DPU3MUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh U OOBACHATH MEXaHUYECKHE TPOILIECChl U  SBIICHMS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO IBMXKEHUSA, (HOPMYIbI KHUHEMATHKH DPABHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpa3oBanus [ammmes uisi CKOPOCTH M TEPEMEIEHUS,
3akOHbl HpIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['ammiies, 3aKoH
BCEMHUPHOTO TATOTEHMS], 3aKOHBI COXPAHEHUS UMITYJIhCAa U MEXaHUYECKON
OHEPrUHU, CBSI3b PabOTHI CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
yCJIOBUSI paBHOBECHs TBEPIOro Tena), MHPU OSTOM HCIOJIb30BATH
MaTeMaTH4eCcKoe BBIpaKEHUE 3aKOHOB, yKa3blBaThb  YCJIOBHUSA
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumes, BToporo
U TpeThero 3akoHOB HbIOTOHa, 3aKOHOB COXpaHEHHS HUMIIyJbca U
MEXaHUUYECKOM IHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAM3UPOBATh M OOBSICHATH TEIUIOBBIC MPOIECCHI M SIBJICHUS, UCIIOJIb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKyIApHOW (QU3UKH H
TEPMOJUHAMHUKU (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETHUYECKOW HSHEprueu TEeIIOoBOro JBMXKEHUS W KOHUEHTpalMeill ero
MOJIEKYJ, CBSI3b TEMIIEpAaTyphl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABUXKEHHS €r0 YacCTHIl, CBSI3b JIaBJICHUS UCATbHOTO
raza ¢ KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMHUKH, 3aKOH



COXpaHEHUsl PHEPIHM B TEIUIOBBIX MPOLIECCaX), MPU 3TOM HCIOJIb30BAThH
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeiipoHa;

aHAJU3UPOBaTh U OOBACHATH DIEKTPUUECKUE SIBJIEHUSA, WCHOJb3YS
OCHOBHBIE TOJOKEHHUSI U 3aKOHBI AJEKTPOAMHAMUKHU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MMOTEHIHAIBHOCTb
AIEKTPOCTATUYECKOrO MOJIA, IPUHLMI CYIEPIO3UIUU JIIEKTPUUECKUX
MoJIeil, IPU ATOM yKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHMS: 3aKOHbI Oma g ydacTka
Henu W U1 3aMKHYTOM JJIEKTPHUYECKOW wenu, 3akoH Jlxoyisa—JIeHua,
npaBwia Kupxroda, 3akonsr Dapajes AJ1s1 JIEKTPOJIn3a);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBICHUS, HUCIOJIb3YsS BEJIUYUHBI:
NepeEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJN, CUIIA,
MOMEHT CHWJIbl, JIaBJ€HUE, NOTEHUIUAJIbHAS JHEPrusi, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CHUIIbI, LIEHTPOCTPEMHUTEIbHOE
YCKOPEHHE, CHJIA TSHKECTH, CHJIa YOPYTOCTH, CHJIa TPEHHUS, MOIIHOCT,
SHEPrusl B3aMMOJCHCTBUS Teja C 3eMiI€i BOIM3M €€ MOBEPXHOCTH,
dHEprus ympyroi gedopmarii  MNPYKUHBI, KOJIMYECTBO TEIJIOTHI,
abCcomoTHAs TeMreparypa Tena, paboTa B TEPMOJIWHAMHKE, BHYTPCHHSIS
SHEPrusi WACATBHOTO OJHOATOMHOIO Ta3a, paboTa HJICAIBHOTO rasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3nyxa, KIIJ wuaeanbHOr0o TEMIIOBOrO
JBUTATEIIS; AIEKTPUUYECKOE T0JIe, HAIPSIKEHHOCTD 3JIEKTPUYECKOTrO MOJIs,
HaMpsHKEHHOCTh TOJISI TOYEYHOTO 3apsifja WM 3apshKeHHOro Inapa B
BAKYyME€ W B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO TOJIs,
pa3HOCTh  MOTEHUMAJOB, JJIEKTPOJABWXKYIIAas CHJIa, CWila TOKa,
HamnpsDKEHWE, MOIIMHOCTh TOKAa, OJJIEKTPUYECKas EMKOCTh IIIOCKOTO
KOHJIEHCATOpa, COMPOTHBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
NapajuielIbHbIM COEIUHEHHEM PE3UCTOPOB, SHEPTHS FJIEKTPUUECKOTO MOJIA
KOHJIEHCATOpA;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHUs  (U3MUECKUX  SIBICHHIL:
MEXaHMYECKOE JIBMKEHHE, TEIUIOBOE JBWKCHHME YacTHI[ BELIECTBA,
TEIJIOBOE€ paBHOBecHE, OPOYHOBCKOE NBIKEeHHE, MU(dy3us, UCTapeHUe,
KUIIEHUE U KOHJICHCAIIMS, TIJIABJICHHE U KpUCTAJUIU3allKs, HATPaBJIECHHOCTh
TEIUIONEpEAayH, IEKTPU3ALNS TEJl, SKBUIOTEHIIMAIBHOCTh TOBEPXHOCTH
3apsHKEHHOTO MTPOBOAHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OAHOU (DPM3HUECKON BETMYHUHBI OT
OPYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHMM, IIpU  3TOM
KOHCTPYHPOBaTh yCTAHOBKY, (DHKCHpPOBATh pe3yJdbTaThl IMOTYyYEHHON
3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJAE TpadUKOB C Yy4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOIBI IO pe3yJibTaTaM
HCCJIEIOBAHHS,

MPOBOJAUTh KOCBEHHBIE H3MEpeHUs] (U3UYECKUX BEIUYUH, IPH STOM
BBIOMPATh ONTHUMAIBHBIA METOJI M3MEPEHHUs, OIICHUBATh a0COIOTHBIE U
OTHOCHUTEIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEIOKEHHOW TUMOTE3bI: TJIaHUPOBATH
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIYYEHHbIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUIIOTE3bI;

co0JiroaTh MpaBuiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4eOHOTrO DJKCIEpPUMEHTa, IMpakTUKymMa H©  y4eOHO-
HCCIIEIOBATENIbCKOM W TPOCKTHOW JIEATEIIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTEITLHBIX YCTPOUCTB U 1a00pPaTOPHOTO 000PYAOBAHMUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
bu3nYecKo MOJIEIbI0: Ha OCHOBAHMM aHaliM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUECKOM MOJeiIM, OTBeYaroled TpeOOBaHMSAM 3ajayH,
NPUMEHITh  (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3MYeCKUX TEOpUl TPH HCIOJH30BAHUM MATEMAaTHYECKUX METOOB
pelieHus 3aj1a4, NPpOBOJUTh pacu€Thl HA OCHOBAaHWU UMEIOIINXCS JAHHBIX,
aHaJU3UPOBATh PE3yJbTaThl U KOPPEKTUPOBAThH METOABI pPEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pemarh Ka4deCTBEHHBIC 3aJadd, TpeOyiolmue TPUMEHEHUS 3HAHWN W3
pa3HBIX pa3aeioB Kypca (PU3UKH, a TAK)KE WHTETPAIIUU 3HAHUN U3 APYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHYECKYIO
LETOYKY PacCyXJICHUM ¢ ONOPO Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (hU3nUecKue SBJICHHUS;

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

NPUBOJUTh MPHUMEPHI BKJAJAa POCCUMCKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpA, B PA3BUTHUE TEXHUKU U TEXHOJIOTHUH;

aHAIM3UPOBATh U OIEHUBATH TOCIIEACTBUS OBITOBOM M TIPOU3BOJICTBEHHOM
NEATEIBHOCTH YEJIOBEKAa, CBSI3aHHOM C (U3WYECKUMHU MPOIECCaMH, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUM JOCTHKEHUMN
HAyKM M TEXHOJIOTMH JUIsi JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;



MPUMEHSTH Pa3JInuHbIe CIOCOOBI pabOThl ¢ MHGpOpMaIend (PU3NIECKOTO
CONIEpP)KaHUsI C HCIIOJIB30BAHMEM COBPEMEHHBIX  MH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TIPH ITOM HCIOJIB30BaTh COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJOTHH i1 TIOWCKa, TepepabOoTKU M TPEIbSBICHHUS y4eOHOU W
HAYYHO-MIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UpOBaTh  TOJy4aemMylo  HMHQOpPMAIIMI0O W  OICHHWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

IPOSIBIISATH OpraHMu3aIOHHbIE u MO3HAaBaTENIbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHHsT HOBBIX 3HAHMKA B TIpOIECCe
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEeIOBATEILCKUX padoT;

paboTaThb B TpyNNe C HCIOIHEHUEM pa3jINYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIPEAesATh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyaIlMsIX, aJICKBATHO OIICHWBATH BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIBI B pEIICHUE paccCMaTpUBaeMOil MpoOIeMbL;

NPOSIBIISATE MOTUBAIUIO K Oyaymiei mpohecCHoHaTbHOU AeSITETLHOCTH TI0
CHEIHAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YYAIOIINXCS YMEHHIA:

NOHMMATh POJb (PUIUKK B  HIKOHOMUYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOW M 3TUYECKOM cepax AeSITeTbHOCTH YeJIOBEeKa, POJb U MECTO
(U3MKN B COBPEMEHHOM HAyYyHOW KAapTUHE MHpa, pOJib aCTPOHOMHUHU B
IPAKTUYECKON  JIEATENIBHOCTH 4YEJIOBEKa M  JAJbHEHIIEM HAy4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONHCATEIBbHOM, CUCTEMAaTU3UPYIOILEH,
OOBSCHUTENIHON M MPOrHOCTUYECKOW (DYHKIUN (U3NYECKON TEOpUu —
ANEKTPOJUHAMUKH, CIECIHAIBHON TEOPUU OTHOCHUTEIbHOCTH, KBAHTOBOM
bu3uku, poib puszmyeckod Teopur B (GOPMHPOBAHUU TMPEICTABICHUN O
bu3nYecKol KapTUHE MHpa, MECTO (PHU3UYECKONM KapTHUHBI MUpa B OOIIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUI O MPUPO/IE;
pa3nuuaTh YCJIOBHUS NPUMEHUMOCTH Mojenell (Qu3Mueckux Ten H
IPOLECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUYECKOE U  OAHOPOJHOE
MarHuTHOE I0JIs, TAPMOHUYECKUE KOJIEOAHNs, MAaTEMATUYECKUN MASTHUK,
UJCAJbHBINA TPY)KUHHBIA MAasTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KOJIe0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeIel aToOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyath yCioBHUs (TpaHMIlbl, O0JIACTH) MPUMEHUMOCTH (DPUIMUECKUX
3aKOHOB, ITOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTDH UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOXKEHHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEIUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHUS
NIEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwia JlopeHuma, 3akoH
IIEKTPOMArHUTHOM  WHAyKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE JJIGKTPUYECKOW LENU CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJIaTbl  CHEUUAJIbHOM  TEopuu
OTHOCUTEIBHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHe  OWHIUTEHHA  AJiA
dboroaddexra, mnepBbIi W BTOpOW TMOCTydarsl bopa, npuHIUI
COOTHOIIICHHUS HeomnpeaeéHHocTell ['eiizeHOepra, 3aKOHBI COXpPaHEHUS
3apsI0BOIO M MacCOBOI'O YHCEN M SHEPIUU B SIACPHBIX PEAKUUAX, 3aKOH
PaIMOaKTUBHOIO pacIajia);

OMUCHIBaTh (PU3NYECKHE TMPOIECChl W SIBICHUSA, HUCIOJIb3YsS BEJIUYUHBI:
HaMpPSHKEHHOCTD JIEKTPUUYECKOTO MOJISL, MOTEHIMAT 3JIEKTPOCTATHUYECKOTO
NOJIs, Pa3HOCTh TMOTEHLMAJIOB, JJEKTPOJABIKYIIAS CuUia, WHAYKIUS
MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, CWia AmIiepa, WHIYKTHBHOCTD,
ANEKTPOABUKYIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, IOJIHAS BSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTUIbl, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsij A11pa, SHEPTHS CBA3M SAPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKAHHUS  (PU3MYECKHX  SIBJICHMIA:
AIIEKTPOMArHUTHAs MHAYKLUS, CAMOMHIYKIUS, Pe30HAHC, MHTephEpEeHLINs
BOJIH, Judpakuus, JIUCIEpPCUsl, TMOJHOE BHYTPEHHEE OTpaXKEHUE,
dbotoanektpudeckuii 3bdext (pororddekrt), ampda- um OerTa-pacnaabl
anep, raMMa-u3iydeHue sjep, (u3nueckue MPUHLUIBI CHEKTPAIbHOTO
aHanu3a u paboThI Ja3epa;

OMpENENATh HANpaBICHUE HMHIYKIMM MArHUTHOTO TOJIS TPOBOJHUKA C
TOKOM, CHJIbl AMmIiepa u cuiibl JIopeHiia;

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

IPUMEHATH OCHOBONOJAratoUIMe AaCTPOHOMUYECKHUE IOHATHS, TEOPUU U
3aKOHBI ISl aHaldu3a M OOBICHEHUS  (PUBMYECKHX IPOLIECCOB,
MPOUCXOMSIIUX B 3BE3/AaX, B 3BE3AHBIX CHUCTEMaX, B MEKralaKTUYECKON
cpene; NBIKEeHUSI HEOSCHBIX T, SBOJIIONHHY 3BE311 U BeeneHHoi;
IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢u3nveckux BEJIWYMH B BHJE TpapuKoB ¢ YUETOM aOCOIIOTHBIX
NOTPEUIHOCTe  M3MEpPEeHMid, JenaTh  BBIBOABI IO  pe3yJibTaTaMm
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (U3HUECKUX BEIMYMH, MPU ITOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHHs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIEC TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEATIOKEHHON TUIIOTE3bI: TNIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHaJIN3UPOBATh
MOJyYE€HHBIE PE3yJbTaThl U JeNlaTh BBIBOJ O CTaTyce IMpenioKeHHOU
TUIOTE3bI;

OTIMCBIBATH METO/IbI MOJIYUYEHUS! HAYUYHBIX aCTPOHOMUYECKHX 3HAHMIA;
coOumoiaTh npasuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeI0BaHMMA
B paMKax ydeOHOro »HKCIEpHMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
HU3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 00OPYAOBAHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3nveckoil MojAenbI0: HAa OCHOBAaHMM aHalM3a YCJIOBUS BBIOMPATH
dusznyeckue MojeNnd, OTBeYarolue TpeOOBaHMUIM 3a/lady, IPUMEHSATH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3NYECKUX TEOPUi
Opd HUCHOJb30BAHUM MATEeMAaTHYECKUX METOJOB pEUIeHHd 3ajad,
IPOBOJIUTH PAcu&Thl HA OCHOBAaHMM MUMEIOIIUXCS JaHHBIX, aHAJTU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABl PELICHUSI C YUYETOM IMOIYYESHHBIX
pe3yJIbTaToB;

pemiath KayeCTBEHHbIE 3aJaud, TPEOYIOUIMe NPUMEHEHHUs 3HAHUM W3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPAlMU 3HAHUW U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY pacCykKJIeHUI C ONOPOil Ha U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCMOJIb30BaTh TEOPETHUECKUE 3HAaHUS Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKHUX TPOIIECCOB;

OPUBOJUTH NPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIIEACTBUS OBITOBOM M MPOU3BOICTBEHHOM
JESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATILHOM
IPUPOJIOTIONIB30BAHUM, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUU



HAyKW W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YEIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3lInuHbIe CIOCOOBI paboOThl ¢ MHpOpMaIuend (PU3NIECKOTro
COJIEp)KaHUs C HCIOJIB30BAHMEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(MOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr0  HMHQOpPMAIMI0 U  OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UH(POpPMALIUH;

MPOSIBIISITH OpraHu3alMOHHbIE u MO3HaBATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIecce
BBITIOJIHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpYIIE€ C MCHOJHEHHWEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy TPYMIbI, PALIMOHAIBLHO PACTIPEACNSTh 1eATeIbHOCTh
B HECTAaHJAPTHBIX CUTYallMsIX, aJl€KBATHO OLEHMBATH BKJAJ KaXIOTo W3
YYaCTHUKOB TPYMIIbI B pEeLICHHE paccCMaTpUBaeMOil MpoOIeMbl;

NPOSIBIISATS MOTUBAIMIO K Oyaymiel nmpoheccuoHanbHOM ASSITETbHOCTH IO
CHEHUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIISL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudgposrbIe)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl

Pasnea 1. HAYUHBIA METO/ IIO3HAHUS IIPUPOIbI

1.1 Hayunblii MeTOT TO3HAHUS TPUPOJIBI 6
Hroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEpIOTO TENA 5 1
2.4 3aKOHBI COXPAHEHHUS B MEXAHHUKE 10 1
Uroro no pazgeny 35

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 15 1
3.2 Tepmoannamuka. TennoBsle MallInHbI 20 1
13 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 |
) EPEX OB
Hroro no pazgeny 49
Paznen 4. 3JIEKTPOJAMHAMUKA
4.1 DneKTpruYecKoe moiie 24 1
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1




43 Toku B pa3IuyuHbBIX Cpeaax 6
Wroro no pazneny 54
Pazgen 5. PU3HUECKHA MPAKTUKYM
5.1 Pu3NYECKU IPAKTUKYM 16 16
Uroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrtpoabsnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznea 1. 3JIEKTPOINHAMUKA
1.1 MarunuTHOe nosue 14
1.2 DNEeKTpOMarHuTHasE MHIYKIUs 13 1
Uroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexanunueckue koneOaHus 10
2.2 DJeKTpOMarHUTHBIE KOJIeOaHus 15
23 MexaHuueckue U 3J1IeKTPOMarHUTHbIE 10 1
BOJTHBI
2.4 Onrtuka 25 1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 OcuoBbsl CTO 5 1
Uroro no pazgeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckyisipHO-BOJHOBOM Tyaiu3m 15

4.2 ®dusuka aToma 5

43 ®u3rKa aTOMHOTO S7pa U dJIEeMEHTapHBIX 5

YACTHIL




Uroro no pazgeny

25
Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKH 12
Hroro no pasgeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4eCcKuil IPaKTUKYM 16 16
Uroro no pazgeny 16
Paznea 7. OBOBIIAIOIIEE ITOBTOPEHHUE
Cucremarusanusa 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUSI U OTIBbITA 15
' JeSITebHOCTH, TIPUOOPETEHHOTO TPH
u3yueHnn kypca ¢usuku 10 — 11 kmaccon
Uroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTHyeckue
padoThI

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypchbl

dusmka — pyHAaMeHTaIbHas HayKa O
npupoe

HayuHsblii MeTOZI IO3HAHKS U METOJbI
UCCIIeIOBaHMs (PU3NIECKUX SIBICHUN

DKCIIepUMEHT U TEOpHS B TIpoIiecce
no3HaHus pupoabl. Habmronenue u
SKCTIEPUMEHT B U3HKE

Cnioco06s1 u3mMepeHus: (PU3NIECKUX BEITHYUH

AOCOIIOTHAS M OTHOCHUTEIbHAS MOTPEITHOCTH
U3MEpeHU PU3NIECKIX BETHUNH

MopenmupoBanue B pusuke. Poiab u mecto
¢bu3uky B GopMUPOBAHUU COBPEMEHHOM
Hay4YHOUN KapTHHBI MUPA, B TPAKTUYECKOU
IEATEIbHOCTH JI0AeH

Mexannueckoe arxenue. CucreMa oTcuera.
OTHOCHUTEILHOCTh MEXAHUUECKOTO
nekeHust. [Ipsmast u oOpaTHast 3a1a4n
MEXaHUKH

Paanyc-BekTop MaTepuaibHON TOYKH, €TO
MPOEKIIMU Ha OCcU KoopAuHAT. TpaekTopus.
ITepememenue. Ckopocts. X mpoekuu Ha




OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

CrnosxeHue nepeMelieHnil 1 CKOPOCTEM.
Pewenne 3anau

11

HepaBHomepHoe aBukeHre. MrHOBeHHas
CKOpocTh. Yckopenue. [Ipsamonnneiinoe
ABUIKCHUC C TOCTOAHHBIM YCKOPCHUCM

12

['padpuaeckoe onrcanue NPSIMOTMHEHHOTO
JBUKEHHS C MOCTOSIHHBIM YCKOPEHUEM

13

CBoOonHOe majeHue. Y CKopeHue
CBOOOIHOTO IMaIcHUsS. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U WX TpaduKu

14

JIBm>xeHue Tena, OpoIIeHHOTo MO YITIOM K
TOPU30HTY

15

KpuBonunelinoe npuxeHue. J[BuxkeHue mo
OKPYXKHOCTH. YTJIOBas U JIMHEIHASA CKOPOCTh.
[Tepuon u yactora. LlenTpocTpemurtenbHoe u
MOJIHOE YCKOPEHHUE

16

Kontponbnas padora mo teme "Knnemaruka"

17

IIepsbiit 3axk0oH Hprorona. Hepuuanbubie
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIBbHOCTH I ammes.
HeuneprmanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHonelicTByromas cuia. Bropoit
3akoH HerotoHa. Macca




Bzaumopeiictue Ten. Tperuit 3aKoH

19 Hsrotona

20 [TpuniMn cynepno3uiuu cui. Pemenune
3aJa4 Ha IpUMEeHeHue 3akoHOB HbroToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 OKBUBAJICHTHOCTb IPaBUTALMOHHON U
WHEPTHOU MacChl

2 Cuna TSKeCTH M YCKOPEHHE CBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUABI CUIT TPEHUS.

25 JIBH>KEHUE B )KUAKOCTH U ra3e C y4ETOM
CHUJIbI COITPOTUBIICHUSI CPEIbI

26 Hasnenue. ['mapocrarndeckoe JaBieHHUE.
Cuna Apxumena

7 AbcomotHo TBeproe Teno. [loctynatensHoe
U BpallaTesIbHOE IBUYKEHUE TBEPJOTO Tela

73 MOMEHT CHJIbl OTHOCUTENIBHO OCH BpAIllEHUSI.
[Liieuo cumet
CrnosxeHue Cul, IPUI0KEHHBIX K TBEPIOMY

79 teny. LleHTp TsxkecTn Tena. Y cinoBus
paBHOBeCHS TBepJoro Teja. Buubt
paBHOBeCHs

30 Pemenue 3agau

31 KonTtponsHas pabora o Teme "/luHamuka.




Cratuka TBEpaoro tena"

32

HNMnynsc MmaTepuabHOM TOYKU, CUCTEMBI
MaTepUaIbHBIX TOYEK. LIEHTp Macc cucTemsl
MaTepUalIbHBIX TOYEK. Teopema O JBUKCHUU
LIEHTPa Macc

33

HNMnynbsc cuiibl 1 U3MEHEHUE UMITYJIBCA TEIA.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKCHHE

34

MoOMEHT uMITyJIbca MaTEpPUAIILHON TOYKH.
[IpencrasieHue 0 COXpaHEHUH MOMEHTA
UMITYJIbCA B LICHTPAJIBHBIX MOJIAX

35

Pemenue 3agau

36

Pabora cuibl Ha MaoOM U Ha KOHEYHOM
nepemenieHnd. I'paduueckoe npeacraBieHne
paboThI critbl. MOITHOCTH CHJTBI

37

Kunernueckas sneprus. Teopema o0
U3MEHEHUH KWHETUYECKON SHEPTuu
MaTepUaIbHOU TOYKU

38

[ToTeHuManbHble U HETTIOTEHIIUATIBHBIE CHUJIBI.
[TorennumaneHas 3neprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbst KocMHUUYecKas CKOpocTh. CBA3b
paboThI HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHHUEM MEXAHUYECKOH 3HEpIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI
MEXaHUYECKON YHEPTUu

40

VYrpyrue u Heynpyrue CTOIKHOBEHHUSI.
VYpaBHenue bepHyiu nis uneanbHOM




SKHUIKOCTH

KonTponpHas padora o Teme "3aKoHbI

d COXpaHEHHUs B MEXaHHKe"
Pa3BuTue npenacraBieHuii 0 npupoie

42 termioThl. OcHoBHBIE nosioxkeHust MKT.
Huddysus. bpoyHoBckoe ABMKEHUE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPJIBIX

43 TeJl. XapakTep ABUKEHHS U B3aUMOJICHCTBHUS
YaCTUI] BELIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo BemectBa. [TocTossHHas
ABoraznpo

45 Temneparypa. Temnosoe paBHoBecue. Ilkana
Lennscus

46 Pemenue 3anau

47 Nneansuelii ras. 'a3oBbie 3aKOHEI

43 VpaBuenne MenneneeBa-Kiamneiipona.
Pemenue 3anau

49 AOcomoTHas TemriepaTypa. 3akoH JlaapToHa

50 M3onporecchl B uaeanbHOM ras3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npepcTaBIeHUE H3OMPOIIECCOB:
U30TepMa, U30X0pa, u300apa

52 OcnoBHoe ypaBHenne MKT

53 Pewienue 3amau
CBs13b a0COTIOTHOM TEMIIEPATYPHI

54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEeIHEN

KMHETUYECKON SHEPruei MoCTynaTeaIbHOro




TEIIOBOIO ABMKEHUS €€ YaCTHII

55

O00011IeHUE U CUCTEMATU3ALMS 3HAHUH 110
Teme "OcHoBel MKT"

56

KonTponpHas padora o Teme "OCHOBBI
MKT"

57

TepMoauHaMmuyeckasi cuctema. 3ailanue
BHEIIHUX ycyioBuil aiist TJI cucteMsl.
Breninue v BHyTpeHHUE MTapaMeTPBhI.
[TapameTpsel T/ cucremsbl Kak cpegHue
3HAYCHUS BEJIMYMH, OIMCHIBAIOIINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

58

HyneBoe Hayasio TepMOAMHAMUKH.
CamonpousBosibHas penakcauus T/]
CHUCTCMEI K TCIIJIOBOMY PaBHOBCCHIO

59

Mogenp ueaasHOTO Ta3a B TEPMOJIMHAMHUKE.
Y cioBus IPUMEHUMOCTH 3TOM MOJETU

60

VYpaBHenue MenpneneeBa-Knaneiipona u
BBIPQXEHUE JIsl BHYTPEHHEN YHEPTUU

61

BripakeHue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'0 MJI€aIbHOIO Ta3a.
KBasucrarnueckue u HecTaTUUECKUE
IIPOLIECCHI

62

DnemeHTapHas paboTa B TEpPMOIMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mporiecca
Ha pV-nuarpamme

63

Temnonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHel 3Heprun TJI cucremsl 6e3
COBEPIIICHUSI pabOTHI




64

KOHBGKI_[I/ISI, TCIJIOIPOBOJHOCTD, U3JIYUCHUEC

KomanuectBo Ternorel. TermmoéMKOCTE TEA.
VY enbHas 1 MOJIsIpHas TEIIOEMKOCTH

65 BEIIIECTBA. Y IeIbHAs TEIJIOTA CTOPaHUs
TOILIMBA

66 Pacuér konuyecTBa TEMIOTHI pU
Terionepeaye

67 [MonsTue 06 anuadbaruom mporecce. [lepBorit
3aKOH T€PMOJIMHAMUKHU
KonudecTBO TEIOTH 1 paboTa KaKk MEphI

68 W3MEHEHUS BHYTpeHHEe# sHeprun T/]
CHCTEMBI
Bropoii 3ak0H TEpMOAMHAMUKY JJIS

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIECCOB.
HeobpatumocTh MpUpOIHBIX MPOIECCOB
[IpuHIMITBI AEACTBUS TEIUIOBBIX MALIVH.

70
KITA

71 MaxkcumansHoe 3Hauenue KII/. [{ukn Kapuo

72 Pemenne 3amau
DKOJIOTHYECKHE aCIIEKThI MCITOJIb30BaHUS

73 TEIUIOBRIX JBHTaTteseit. TemnoBoe
3arps3HEHUE OKPYXKAIOIIEH Cpebl

74 Pemenue 3agau

75 O0o001IcHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie MamHbI"

76 KoHnTtponbHas pabota 1mo Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

77 [TapooOpa3oBanre U KOHIEHCAITHS.




Ucnapenue u kunenue. Y nejbHasi TEIJIOTa
napooOpa3oBaHUs

HaCBII_HeHHI)Ie 1 HCHACBIIICHHEBIC I1aphI.
KadgecTBeHHas! 3aBUCUMOCTD IIJIOTHOCTH U
JaBJICHUS HACBINICHHOT'O Iapa OT

78 TEeMITepaTyphl, KX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIEHHOT O Mapa. 3aBUCUMOCTh
TEMIEPATYpPhI KUTICHUS OT JAaBJICHUS B
KUIKOCTH

79 BnaxxnocTs Bo3yxa. AGCONIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTh

80 Pewienue 3amau
TBépnoe teno. Kpucramimueckue u

81 amop¢HbIe Terna. AHU30TPOIHUS CBOWCTB
KPHUCTAIIJIOB

2 [InaBnenue u kpucTauM3anus. Y aenbHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue u

83 cxarue. Casur. Moayins FOunra. [Ipenen
ynpyrux nedopmaruii
TemioBoe paciIipeHue KUIKOCTeH 1

84 TBEPABIX T€. AHTAPMOHM3M TEIIOBBIX
KoJIe0aHUi YacTHUI] BEIIeCTBA

25 [IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexojax

86 YpaBHeHHE TEIIOBOTO OajaHca

87 Pewienue 3amau

88 [ToBepxHOCTHOE HaTsKeHUE. KanusapHbie




saBieHUd. [aBieHne moJ MCKpUBIECHHON
MOBEPXHOCTHIO KUAKOCTU. DPopMyIna
Jlamaca

89

O0001eHre 1 cUCTEMATU3aLMs 3HAHUHN 110
TeMme "ArperaTHble COCTOSHUS BEILIECTBA.
®dazoBbie Tepexoab”

90

KonTtponbHas pabota no Teme "ArperatHsie
cocTosiHus BemecTBa. @a3oBbie mepexo bl

91

DneKTpu3anus Tel U €€ MposIBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
3JIEKTPUYECKUX 3apsaaoB. [[poBogHUKH,
JUAJIEKTPUKU U MTOITYIPOBOTHUKHI

92

DneMEeHTapHBINA AIEKTPUUECKUH 3apsij. 3aKOH
COXPaHEHHMs DJIEKTPUYECKOTO 3apsia

93

Bzaumopeiictue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

94

Pemenue 3amau

95

OnekTpuueckoe noiie. Ero neiicteue Ha
AJICKTPUUECKUE 3aPsIIbI

96

Hanpspok€HHOCTD 37€KTPUYECKOTO MOJS.
[TpoOHeIit 3apsia. JInauKM HaNPsHKEHHOCTH
3eKTpudecKoro mnois. OqHopoIHOE
INEKTPUUYECKOE T10JIe

97

IloTeHuManIbHOCTH QJICKTPOCTATUYCCKOT'O
mmoJrst. PasHocTs IMMOTCHIIMAJIOB U HAITPSXKCHUC

98

HOTGHI_II/Ia.HBHaH OHCPIuA 3apsaaa B
OJICKTPOCTATUYCCKOM IIOJIC. HOTGHI_[I/IEUI
QJICKTPOCTATUYCCKOT'O IOJIA




CBs13b HaNPSHKEHHOCTHU TOJISL U Pa3HOCTH

99 NOTEHLUAJIOB JUIsl 3JIEKTPOCTATUYECKOT O
oJIst

100 [TpuHIMI CyTIEepIIO3ULIUH ITEKTPUUECKUX
noJsieu

101 Pemenue 3anau

102 ITone Toueunoro 3apsana. [lose paBHOMEPHO
3apsHKEHHON cdepsl
[Tosie paBHOMEPHO 3apsKEHHOTO TI0 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOM IMIO0CKOCTH

104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIMdIeKTpUKY U OJTYIPOBOAHUKY B
3JEKTPOCTATUYECKOM I10J1€
Konaencarop. 91eKTpoEMKOCTh

106 KOHJIEHCATOpa. DJIEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCaTopa

107 [TapannenbHoe coeAMHEHNE KOHIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsHKeHHOTO KOHAEHcaTopa

110 Pemenue 3anau

11 JIBrb>keHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe

112 Pemenue 3anau

113

O0001eHre 1 cUCTEMATU3aLMs 3HAHUHN 110
Teme "DnekTpudeckoe mnoie"




114

KoHnTtponbHast paborta 1mo Teme
"Dnexrpuueckoe noie"

115

Cuna toka. ITocTosSHHBIN TOK. Y CIIOBUSI
CYIIIECTBOBaHUS MTOCTOSTHHOTO
AJIEKTPUIECKOTO TOKA

116 Wcrounuku Toka. Hanpsoxenune u 9J1C

117 3akon Oma 1S ydacTKa Lenu.
DIIEKTPUUECKOE CONTPOTUBIICHUE
3aBUCUMOCTB CONPOTUBIIEHUS OAHOPOAHOTO

118 MPOBOJHUKA OT €r0 JJIMHBI U TJIOIIA N
MONIEPEYHOI0 CEYEHUS

119 VenpHoe CONMPOTUBICHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenpHOE, MapaIeNIbHOE,
CMEIIaHHOE COETMHEHUE ITPOBOIHUKOB

121 Pacu€t pa3BeTBIEHHBIX ANEKTPUUECCKUX
nenei. [Ipasuna Kupxroda

122 Pemenue 3anau

123 Pa6ota anekTpudeckoro Toka. 3akoH [[xoys
—Jlenna

124 Pemenue 3anau

125 MOIIHOCTH 3JIEKTPUYECKOrO TOKA. TerioBas
MOIIIHOCTb, BBIJIENIsieMasi Ha PE3UCTOPE

126 Pemenue 3agau

127 O/1C n BHyTpEHHEE CONIPOTUBIIEHHE
MCTOYHHMKA TOKA

128 3akon Oma aJ1s MOJTHOM (3aMKHYTOM)

BIIEKTPUYECKON LIETTH




129 Pemenue 3agau 1

130 MoIIHOCTh HICTOYHHMKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpaeHncarop B 1ienu NOCTOSIHHOTO TOKa 1

133 Pewienue 3amau 1

134 Pemenue 3agad mo teme "I1ocTOSIHHBIH |
3IEKTPUYECKHI TOK"

135 Pemenne 3amgau no teme "[locTostHHBIN |
3JIEKTPUYECKUN TOK"

136 Pemenue 3agayd mo teMme "I1ocTOSIHHBIH |
3JIEKTPUYECKUNA TOK"

137 O0001eHre U cUCcTEMAaTU3aLMs 3HAHUHN 110 |
teme "TloCcTOSTHHBIN AIeKTpUYeCKrid TOK"

138 KonTponpHas padora o teme "TlocTosHHBIIM 1
3JIEKTPUUYECKUN TOK"
DneKTpuuecKas MpoBOAUMOCTh Pa3INYHBIX

139 BEILECTB. DJIEKTPUUECKUI TOK B METaJIaX. 1
CBepXInpoBOAUMOCTh
DJIEKTPUUYECKUH TOK B paCTBOpax U

140 paciuiaBax 3JIEKTPOJIMTOB. 3aKoHbl Dapajes 1
JUTSL 3JIEKTPOIN3a

141 DnexTpuueckui Tok B razax. Ilnasma 1

142 DJIEKTpUYECKUI TOK B BakyyMme. BakyymHbIie |
npuOophI

143 DJIEKTPUUYECKUH TOK B OJYIPOBOJHUKAX 1

144 [omynpoBoAHUKOBBIE TPUOOPHI 1

145 DuU3NYECKU MPAKTUKYM 10 TEME 1




"N3MepeHune cuibl TOKa U HaNpsHKEHUS B
LIENHU MIOCTOSIHHOT'O TOKa IPU MOMOIIN
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIUPPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
U3MepeHus: GU3NYECKUX BETUUUH MIPU
MOMOIIM KOMIBIOTEPHBIX TaTYUKOB"

146

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
HEPABHOMEPHOI'O ABMKEHHUSI C LIENBIO
OIpezesIeHUsl MTHOBEHHOU ckopocTu"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"N3MepeHue yCKOpEeHHUs IpU
MPSIMOJIMHETHOM paBHOYCKOPEHHOM
IBUKEHUH 110 HAKJIIOHHOHN MJIOCKOCTH" WU
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM JABHKEHUU"

148

Du3n4ecKuil IPAKTUKYM 110 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
naaeHus" win "M3yuenue 1BUKEHUS Tena,
OpOIIECHHOTO TOPU30HTAIBHO"

149

®uznyeckui mpakTukyM no teme "M3yyenue
JBUKEHMS TEJIa 110 OKPYKHOCTH C
MIOCTOSIHHOW 110 MOZYJIK0 CKOPOCTBIO" NN
"UccnenoBanue 3aBUCUMOCTH MEpUOa
oOpalieHnss KOHUYECKOT0 MasiTHUKA OT €T0
napameTpoB"

150

Du3n4ecKuil IPAKTUKYM 110 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH CUIIBI IPU
JBIO)KEHUH OpyCKa 110 HaKJIOHHOM




mockocti" unu "[IpoBepka runoTesbl o
HE3aBHCUMOCTH BPEMEHHU JIBIKEHUS OpycKa
M0 HAKJIOHHOM IJIOCKOCTH Ha 3aJaHHOE
paccTosiHue OT ero Macchl"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH CHUII
YIIPYTOCTH, BOZHUKAIOLINX B MPYXKUHE U
pe3uHOBOM 00pa3sie, oT ux Aedopmarun”
iy "M3ydeHne NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes3
n€rkuit 010K"

152

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue kodpuimenta TpeHus mno
BEJIMYMHE yTIIOBOTO KO3 PUIeHTa
3asucumoctu Frp(N)" wim "MccnenoBanue
JBUKEHHS OpyCKa M0 HAKIOHHOM MII0CKOCTH
C IEpeMEHHBIM KO3 HUIIMEHTOM TpeHUs"
unu "M3yueHne NBUKEHUS TPy3a Ha Bajy C
TpeHuem"

153

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
nunu "KoHCTpynpoBaHH€e KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenne
YCTOWUYMBOCTH TBEPJOTO TENIA, UMEIOIIETO
MJI01Ab OTIOPHI"

154

DuU3NYECKU MPAKTUKYM 10 TEME
"U3MepeHnune uMItysibca Tejia mo TOpMO3HOMY
nytu" win "M3MepeHue Cuiibl TITU, CKOPOCTH




MOJIEIIN 3JIEKTPOMOOMIIS U MOIITHOCTH CHJIbI
Tarn" win "CpaBHEHHE U3MEHEHMSI UMITYJIbCA
TeJa ¢ UMIYJIbCOM CHJIBI" WU
"HccnenoBaHue cOXpaHEHUS! UMITYJIbCa IIPU
ynpyrom B3auMoaeictsun' win "Msmepenne
KWHETUUYECKOW YHEPTUU Teja 0 TOPMO3HOMY

nyTH

155

®uznyeckuil NpakTukyM 1o teme "M3ydyenue
U30TEPMHUECKOTO Ipoliecca (PeKOMEHI0BaHO
UCTIOJIb30BaHuE NU(POBOii JTabopaTopun)"
unu "M3yueHne n30X0pHOro mpoiecca’ win
"N3yuenune n3obapHOTo mporecca’ win
"[IpoBepka ypaBHEHHSI COCTOSIHUS"

156

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yaeapHOM TenIoEMKOCTH" NN
"UccnenoBanue nporecca OCTbIBaHUS
Bemecrsa" win "MccienoBanue agnadaTHOrO
nponecca’ uinm "M3yueHne B3auMoCBSI3H
SHEPIUHU MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPbl KUTICHUS
Kuakocren"

157

®uznyeckui mpakTukyM no teme "M3yyenue
3aKOHOMEPHOCTEW UCIIapEHUsl )KUAKOCTEH"
unu "M3mepenune yaenbHON TEeITOThI
I1aBJieHus Jbaa" uiam "M3ydeHue cBONCTB
HaChIIIeHHBIX TapoB" win "N3mepenue
abCOIOTHON BIAKHOCTH BO3/yXa U OLIEHKA
Macchl TapoB B noMmenieHun". zmepenue
Ko3(puImeHTa mMOBEPXHOCTHOTO HATSKEHUS




158

DuU3NYECKU MPAKTUKYM 10 TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
n3nyyeHus ceeroauona” unu "Msydenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKaIIEeH
KoHaeHcaTop" unu "Pacnpenenenne
Pa3HOCTH MOTEHITNAIOB (HAMPSHKEHUS ) TIPH
MOCIIEI0BATEILHOM COETUHEHUHI
KOHJICHCAaTOpOB"

159

Du3n4ecKuil IPAKTUKYM 110 TEME
"NccneqoBanue CMENIAaHHOTO COSTUHEHUS
pe3ucropoB' win "M3Mepenne yneabHoro
CONPOTHUBIICHHS TPOBOJIHUKOB" HUITH
"NccneqoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUs JUIsl JIaMITbl HaKaJTuBaHUs "

160

DuU3nYECKU MPAKTUKYM 1O TEME
"HaGnronenue anekrponausa" uim
"U3mepenue 3apsiia OJHOBAIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEpUCTUKU auoaa"

161

Peseprublit ypok. O6001IeHNEe 1
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"KunemaTtuka"

162

PeseprubIit ypok. O6001IeHNEe 1
CUCTeMaTH3alMsl 3HaHHUH 110 TeMe
"lnaamuka"

163

PesepBHelil ypok. O600IICHHE 1




cucTeMatusanys 3Hagui mo treMe "CraTtuka
TBepJoro Tena"

164

PeseprubIit ypok. O6001IeHNEe 1
cHUCTeMaTH3alys 3HaHUH 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

165

PesepBHelil ypok. O6001ICHHE 1
cucreMartu3alus 3HaHui mo teme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

166

PesepBHelil ypok. O6001ICHHE 1
CUCTEeMAaTH3aIHs 3HAHUH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

PeseprubIit ypok. O6001IeHNEe 1
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperatHble cocTosiHUS BellecTBa. da3oBbie
nepexonl"

168

PeseprubIit ypok. O6001eHNEe 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noie"

169

PeseprubIit ypok. O6001IeHNEe 1
CUCTEeMaTH3alMsl 3HaHHUH 110 TeMe
"IToCTOAHHBIN JIEKTPUUECKUN TOK"

170

PesepBHelil ypok. O6001ICHHE 1
cucreMarusanus 3HaHuil no reme "Toku B
pa3u4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kontpoabnbie IIpakTHyeckne e —
padoThI padoThI pecypesI
B3aumMogeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
I'mnore3a Amnepa
Bekrop maruutHOM nHAyKuud. [TpuHnun
2 CYIIEpPIIO3UIIMY MAarHUTHBIX MOJIeH. JInHuK 1
MAarHUTHOM MHIAYKLIHHU
3 MarsnuTHO€e noje NpoBOJHUKA ¢ TOKOM. OnbIT 1
Opcrena
4 Cuna Amnepa, €€ HanpaBJIE€HUE U MOIYJIb 1
5 Pemenue 3agau 1
6 [IpumeHeHue 3akoHa AMriepa. |
DNeKTpOU3MepUTENbHbBIE PUOOPHI
Cuna JlopeHua, e€ HanpaBiIeHUE U MOAYJIb.
7 JIBr>KeHUE 3apsy)KEHHON YacTULIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
Pemrenwe 3amau 1
Pa6ora cunsl Jlopenia 1
10 Pemenue 3anau 1
1 MarauTHOE II0JI€ B BEIIECTBE. |
deppoMarHeTUky, napa- u AuaMarHeTHKu
12 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13 Pemrenue 3agaud mo reMme "MarautsHoe mnose" 1

14 Pemenue 3amau mo teme "MarautHoe mose" 1

15 SIBrieHME IEKTPOMArHUTHOW UHAYKIUH. 1
[ToTok BeKkTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHayKImu 1

17 3aKO0H AJEKTPOMArHUTHON HHTYKITUI !
Qdapanes

18 Buxpesoe anektpuueckoe nose. Toku Dyko 1

19 O/1C uHAYKINY B IBUKYIIMXCSA TPOBOAHHUKAX 1

20 Pemrenue 3agau 1

21 IIpaBuio Jlenuna 1

2 NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH B 1
LIETIH IIOCTOSHHOTO TOKa

7 SBnenne camounnaykuuu. IJ1C 1
CaMOWHAYKITUU

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM. 1
DNEeKTPOMarHuTHOE IoJie

25 Pemrenue 3agau 1

26 O06o0011eHNEe U CHCTEMATHU3aLUs 3HAHUH 110 !
Teme "DIeKTpoauHaMuKa"

7 KonrponsHast pabora o Teme |
"DnekTpoauHaMuka"

)3 KoneobarensHas cucrema. CBOOOIHEIE |
KoJiebaHus1. ['apMoHnYecKue KojieOaHus

29 KuneMaTtnueckoe 1 THHAMUYCCKOS OIIHCAHHUC |
KoJIe0aTeIbHBIX IBMKCHUHN

30 DHepreTuueckoe onucanue. BeiBos 1




JUHAMUYECKOTO OIUCAHUS TaPMOHUYECKUX
KoJIeOaHUH U3 UX SHEPTETHYECKOTO U
KMHEMAaTUYECKOTO OITMCAHUS

31 Awmruntyna u asza konebanuit
[Tepuon u yacrora konebanuid. [lepron
MaJIbIX CBOOOIHBIX KOJIeOaHUI

32 MaTeMaTU4YeCKOro MasiTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUH TIPYKUHHOTO
MasiTHUKA

3 3aryxatomue Konebanus. BeiHyX/1eHHbIC
Kosebanus. Pezonanc

34 ABTOKOIIE0aHUS

35 Pemenue 3anau

36 Ypok-koupepennus "MexaHu4deckre
Kosie0aHUs B MY3bIKAIbHBIX HHCTPYMEHTaX"

17 O060011IeHrEe U cUCTEMAaTU3aIUs 3HAHUI 110
teMe "MexaHuueckue koneOaHus"

38 DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsI3b aMITUTYAbI

39 3apsija KOHJIEHCaTopa ¢ aMIUIMTYAO0M CHIIbI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM
KOJIeOaTeIIbHOM KOHTYpE
3aryxarmue eKTPOMArHUTHIC KOJIeOaHusl.

41 BbIHYXICHHBIE 2JIEKTPOMArHUTHBIE
KoseOaHus

42 IlepemeHHBIH TOK. Pe3uctop u KoOHAEHCaTop B




LEIHU IIEPEMCHHOT'O TOKaA

Karymka MHIyKTUBHOCTH B LIENU

43 MEPEMEHHOT0 TOKa

44 3axoH OMa 11 JIEKTPUYECKON Lienn
MEPEMEHHOT0 TOKa
MouHOCTh NEPEMEHHOTO TOKA.

45 AMIUTUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE
CUJIBbI TOKA U HaIPSKEHUS

46 Pe3onaHc B aieKkTpUuecKoil nenu

47 Pemenue 3agau
Nneanwsubiif Tpancdopmarop. [IpousBoactso,

48 repeaayda u moTpedaeHue AIEKTPHUICCKON
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHepruu. KyneTypa ucnonab3oBanus
AJNEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemenue 3anau

51 Pemrenue 3agau

5 O060011eHre U cHCTeMaTU3alus 3HaHUN 110
Teme "DIeKTpOMarHuTHbIE KojaeOaHus"

53 MexaHnn4eckue BOJHbI. XapaKTePUCTHKU
MEXaHUYECKHUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Nudpaszsyk u ynerpassyk. [lllymosoe
3arpsi3HEHUE OKPY Kalolel cpebl

57 Pemenue 3agau




58

DJIEKTpOMarHuTHbBIE BOJIHBIL. M3myueHue
SJICKTPOMArHUTHBIX BOJIH

59

DHeprus JIEeKTPOMarHuTHBIX BOJIH. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH

60

[IIxana 31€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHue 2IEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpyHIMIBI paguOCBsI3U U TEIEBUACHMUSL.
Paguonoxanus. DeKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOLIEN CPebl

62

Kontponbras padota nmo teme "Konebanus u
BOJIHBI"

63

Caert. 3aKOH NPSIMOJIMHENHOTO
pacmpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOIO PaclpoCTPaHEHMsI CBETA

65

Ortpaxenue cBera. [Lmockoe 3epkaino.
Cdepuueckoe 3epkano

66

[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCHUTEJIbHBIN [MOKa3aTeNb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroJ MOJTHOTO BHYTPEHHETO
OTpaKEHHUSI

67

Pemenue 3ama4d Ha IMPUMCHCHHUC 3aKOHOB
OTpa’XCHUSA U MPEIIOMIICHUSA CBETa

68

Xon tydeit B mpusMe. Jlucnepceust cBera.
CnoxHbIl cocTaB Oenoro ceera. Lset

69

JIun3zpl. @OKYCHOE PaCCTOSIHUE U ONITHYECKAs




cuJjia JTUH3bI

[Toctpoenue n300paXkeHUI B TNH3AX U UX

70
cUCTeMax. Y BeJIMYeHHE JTUH3bI
Pemenue 3agau Ha moctpoeHue

71 M300paXKEHUH, MOJITydaeMbIX C TIOMOIIIBIO
JIUH3

72 I'1a3 xak ontryeckas cucrema

7 Pemenue 3anau. [lpenens npuMeHUMOCTH
F€OMETPUUYECKON ONTUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucnepcus cera

76 WuTepdepenius cera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
Ha0II0/IeHNsI MAKCHUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue narepdepeHum

80 Judpakius cBeTa

21 Judpakuronnas pemérka. Y cioBue
HaOII0IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemrenue 3agau

23 ITonepedHocTs cBETOBBIX BOJH. [lonsapusanus
CBETa

84 Pemrenue 3agau

85 CBeToBBI€E ABJICHUS B IPUPOJIE

26 O06001IeHre 1 cUCTeEMaTU3aIMs 3HAHUI 110
teme "OnTtuka"

87 Kontponbras padota mo teme «OnTHKa»




['paHu1IBI TPUMEHMMOCTH KJIACCUYECKOU

88 MEXaHHUKH. 3aKOHBI AIEKTPOJANHAMUKH U 1
MPUHIUIT OTHOCUTEIBbHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON UHTEPBAJ.
[TpeobpaszoBanus JlopeHna. YcnoBue

90 NPUYUHHOCTH. OTHOCUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJIeHIe BpEMEHU 1
COKpalIeHHEe JTHHbBI

91 DHeprust ¥ UMIYJIbC PEISATUBUCTCKOMN 1
YaCTHUIIbI

9 CBs13b Macchbl C 3HEPTUEN U UMITYJIBCOM 1
PENATUBUCTCKON YacTULIBI. DHEPTUSI TOKOSI

93 PaBHOBECHOE TEMIOBOE U3ITYyYEHUE 1

94 3akoH cMmenieHus Buna 1

95 I'unoresa M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®dororddext. OnbiTel A. I'. CroneTona. |
3akonbl Gportorddexra

98 VYpaBHenue DiiHmTelHa 11 GoToddexTa. 1
"Kpacnast rpanuna" ¢pororddexra

99 JNasnenue ceera. Onbitel I1. H. JIeOeneBa 1

100 BonHOBEIE CBOIICTBA YaCTHII 1
Bonnsl ne bpoins. [lnuna BonHs 1e bpoiis

101 U pazMepbl 00J1aCTH JIOKAIU3aluN 1
JBHKYILEUCS 4YaCTULIBI

102 KopnyckysipHO-BOJIHOBOM yanu3m 1




103 Judpakmus 31eKTpOHOB Ha KPUCTALIax
Crenunduka u3MepeHuid B MUKPOMHUPE.

104 CooTHOILIIEHHST HEOTTPEAEIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduueckux 3aga4d

106 Pemenue pacu€THbix 3ama4

107 KonTponbHas pabota mo Temam: "OCHOBBI
CTO", "KopnyckyaspHO-BOJIHOBOM Tyanu3m"

108 OnpITHI 110 UCCIIEAOBAHUIO CTPOEHUS aTOMA.
[TnanerapHas mozaens atroma Pesepdopna

109 [Toctynatel bopa

110

Bunel criektpoB. CIEKTp ypOBHEN 3HEPTUU
aToMa BOJIOpOAa

111

CroHTa"gHoe 1 BBIHY)XXJICHHOC U3JIYUCHUC
CB€Ta

112

Jlazep

113

Hyxnonnas monens siipa ['eiizenOepra-
NBanenko. 3apsi 1 MacCOBO€ YUCIIO sIpa.
M3ortonbl. PannoakTuBHOCTD

114

3aKOH paInO0aKTUBHOTO pacnana. CBoicTBa
WOHU3HPYIOLIETro N3IydeHus. Biusaue
pal[I/IoaKTI/IBHOCTI/I Ha )KUBBIC OpI‘aHI/IBMBI.
Jlosumerpus

115

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl nepHble
cunbl. Jledext Maccol siapa. SnepHbie
peaknuu. Sneprasie peakTopsl. [Ipobiaemsr
YIOPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKTHI Pa3BUTHS SIIEPHON




SHEPTeTHKU

MeTo1bl perucTpanyy U UCCIIEI0BAHUS
aJIeMEeHTapHBIX YacTuil. DyHTaMeHTAIbHBIC
116 B3aUMOJICUCTBUS. bapruoHbI, ME30HBI U
nentonsl. [IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb aipOHOB

®dusuka 3a npenenamu CTaHIapTHON MOJIENH.
117 Témnas Matepusi U TEMHAsI SHEPTHUSL.
EnuncTBO hM3mveckoit KapTHHBI MUpa

118 Oransl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE

aCTPOHOMHUHU

ITpruMeHNMOCTb 3aKOHOB (PU3UKH JUIS
119 00BSICHEHUS IPUPOJIBI KOCMHUYECKUX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKHX

HCCIIEJOBAaHUN

CoBpeMeHHbIE ONITUYECKHE TEJIECKOIIbI,
120 pPagnuoTENeCKOIbl, BHEaTMOChepHas
aCTPOHOMHUS

Bun 3Bé3mH0T0 HeOa. Co3Be3nus, ApKue

121 N
3BE31bI, TUIAHETHI, UX BUIUMOE JBUKCHHE

Conneunas cucreMa. Comnnie. ConHeuHas
122 akTUBHOCTb. MlcTounuk sHepruu CosHua u
3BE3]

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKHU.

123 Jlnarpamma "creKTpajabHbIN Kjlacc —
CBETUMOCTE"
124 3Be3 bl IIaBHOM OCIE0BATEILHOCTHU

125 Buyrtpennee crpoenue 38&31. CoBpeMeHHbIE




MIPEJICTABJICHHS O TIPOUCXOXKJICHUH H
ssosrronny CoJIHIA ¥ 3BE34. DTallbl )KU3HU
3BE3

126

Muineunsbiit [1yte — Hama ["amaktuka. Tursl
rajakTUK. UEpHbIE IBIPHI B Apax TajJaKkTUK

127

Bcenennas. Pacmupenne Beenennoii. 3akoH
Xab606ma. Teopust bonboro B3pbIBa.
PennkroBoe uznydenue

128

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpo6iieMbl aCTpPOHOMUU

130

®u3NYeCcKUil IPAKTUKYM 110 TEME
"HccneaqoBanue MarHUTHOT'O TI0JIST
HOCTOSTHHEIX MaruutoB' mwin "UcciaenoBanue
CBOMCTB (heppOMarHeTUKOB" UIN
"UccnenqoBanue OeHCTBUS IIOCTOSIHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

131

Du3NYeCcKUil IPAKTUKYM 110 TEME
"Usmepenue cunbl Ammnepa" unu "M3yuenne
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
i "OnpeneneHre MarHuTHOM MHIYKIIUK Ha
OCHOBE M3MepeHus cuiibl Amrmepa"

132

Du3NYeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue sIBJIECHUS 3JIEKTPOMArHUTHOM
uHaykiuu'" wim "Onpenenenne HHAYKIUU
BUXPEBOTO MAarHUTHOTO TOJIS"

133

Du3NYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sIBICHUS] CAMOUHTYKIIUH"




nnu "COopka MOJIEH JIEKTPOMAarHUTHOTO
reHeparopa"

134

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOIHBIX KoJIeOaHU
HUTSHOTO U MPY>KUHHOT'O MasiTHUKOB"

135

®u3NYeCcKUil IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasTHHUKE"

136

®u3N4eCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyLIKY U pe3ucTop” win
"UccnenoBanue pabOThl ICTOYHUKOB CBETA B
e IEPEMEHHOT0 TOKa"

137

dusnyeckuil npakTukyMm no teme "M3ydyenue
rapamMeTpoB 3BYKOBOH BOJIHBI"

138

DuU3NYECKU TPAKTUKYM 10 TEME
"N3mepeHune nokazaTesis IpeoMIICHUs
crexna" win "[lomyuenne nzoopaxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe
KUIKUX TUH3)" uin "M3mepenue GokycHoro
paccTosHUS PACCEUBAIOIINX JIMH3"

140

®uU3NYECKU MPAKTUKYM 10 TEME
"Habmonenue nudpakauu, nHTephepeHInn
U ToJIsIpU3anuu ceera”




141

DuU3NYECKU MTPAKTUKYM 10 TEME
"OnpeneneHre UMITYJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (110 GoTorpadusm
TPEKOB 3apsLKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

OuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue nocrostHHoM Ilnanka Ha ocHOBe
uccnenoBanus Gororddexra” numu
"HccneaoBanne 3aBUCUMOCTH CUJIBI TOKa
Yyepe3 CBETOAMO]I OT HAMPSKEHUs "

143

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue crekTpa pa3peKeHHOro
aTOMapHOT0 BOJOPOJIa U U3MEPEHUE
noctosiHHoM Punbepra"

144

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanne paiMoakTUBHOTO (hoHA C
HCIO0JIb30BaHuEM ao3umMerpa" win "M3yuenue
ITOIJIOIIEHUS OeTa-4acTUIl aTlFOMUHKHEM "

145

DuU3NYECKU MTPAKTUKYM 10 TEME
"HabaroneHus 38€31H0T0 HEOA
HEBOOPY>KEHHBIM IJ1a30M C UCIOIb30BAaHUEM
KOMIIBIOTEPHBIX ITPUIIOKEHUN JUIsS
OIMPCACIICHUS ITOJIOKCHUA HGGGCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiaymapus 1 sipkue
3BE316!" win "HaOmroqeHus B TEIECKOIT
JlyHbI, u1aHET, TYMaHHOCTEW U 3BE3THBIX
CKOIUICHUI"

146

0O06001IeHYE ¥ cucTeMaTU3aLus 3HaHu. Poib




(bU3UKH U ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON M 3THUYECKOM
cdepax AeITeTbHOCTH YeIOBEKa

O06001IeHre 1 crucTeMaTU3alus 3HaHuii. Pois
147 1 MecTO (PM3UKU U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOUM KapTUHE MUpa

O06o001IeHre u crucTeMaTu3anus 3Hanui. Poib
(dbuzmveckoit Teopun B HOPMUPOBAHUHT
MpeACTaBICHUH 0 (PU3NUECKON KapTHHE MHUPA,
MecTO (PU3UYECKON KapTHHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

148

MPEJCTABICHUN O IPUPOJIE

O060011IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 110

149
TeMme "Kunematuka'

150 O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

Tteme "Kunemaruka"

151 O060011IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 110
teme "Jlunamuka"

O060011IeHrEe 1 cUCTEMaTU3aIUs 3HAHUI 110

1 52 n n
teme "CTaThka TBEpAOro Teja

153 O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 10

TeMe "3aKOHBI COXpaHEHMsI B MEXaHUKeE"

O06001IeHre 1 cUCTeEMaTU3aIMs 3HAHUI 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
teopun"

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110

1 5 5 n n
teme "Tepmonnnamuka. TenaoBble MallIMHbBI

156 O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 10




Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBbIe Iepexoab"

157

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
Teme "DnekTpudeckoe mnoie"

158

O06o0u1ieHre 1 cucTeMaTH3aIys 3HaHUH 110
teMe "[loCTOSHHBII 2neKTpUUecKnuid TOK"

159

O06001IeHre 1 cUCTEMAaTU3aIMs 3HAHUI 110
teMe "Toku B pa3inyHbIX cpepax”

160

O06001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110
TeMme "MaruuTtHoe noje"

161

PesepBHeIitl ypok. O600ICHHE U
cHCTEMATH3alMs 3HAHUI 110 TEME
"DJeKTpOMarHuTHas UHIyKUIUs"

162

PeseprubIil ypok. O60011eHIE 1
CHCTEMATH3alMs 3HAaHUI 110 TEME
"Mexannuyeckue Koaeoanusa"

163

PeseprubIil ypok. O60011eHIE 1
cUCTeMaTH3alusl 3HaHHU 10 TeMe
"DJIeKTpOMarHuTHhIE KOJieOaHus'

164

PeseprubIil ypok. O60011eHIE 1
cUCTEeMaTH3alusl 3HaHHU 10 TeMe
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

PesepBHeIitl ypok. O600ICHHE U
cucTeMaTusanus 3Hagui mo treMe "Ontuka'

166

PesepBHeIil ypok. O000ICHHE 1
cucTeMaTu3anus 3HaHui 1Mo Teme "OCHOBEI

CTO"




PesepBubIil ypok. O60011eHIE 1
167 CUCTEMaTHU3aIlusl 3HAHUM 110 TeMe
"KopnyckysipHO-BOJIHOBOM Ayan3m"

PesepBubIil ypok. O60011eHIE 1
168 cucTeMaTu3anus 3Haguii no teMe "dusuka
aroma"

PesepBHeIit ypok. O000ICHHE U
169 cucTeMaTu3anus 3Haguii no teMe "dusuka
aATOMHOTO sIApa U 3JIEMEHTapHBIX YacTul'"

PesepBHeIitl ypok. O600ICHHE U
170 cUcTEMAaTH3allis 3HAHUH 110 TeMeE ""DIIEMEHTEI

actpopuzuku”

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kmace/ Kabapaun O.®D., Opaos B.A., OBenuuk J.E. u apyrue; moa
penakiueit [Tuackoro A.A., Kabapauna O.D., AkiimonepHoe 00IIECTBO
«3marensctBO «lIpocBemenne»

» ®usuka, 11 krace/ Kabapaun O.@., ['mazynoB A.T., Opnos B.A. u apyrue; non
penakiueit [Tuackoro A.A., KaGapauna O.®., AkiinoHepHO€E 00IIEeCTBO

((HBI[&TGJ'IBCTBO ((HpOCBCHICHI/IG»

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

®wuzuka. 10 xknacc. YueOHuk. YTiyOnEéHHBIN ypPOBEHb

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

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

®dwusuka. 11 xnacc. YueOnuk. YTiryOn€HHBINH ypOBEHb

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

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

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