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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (u3MKe Ha YpOBHE CpeaHero olmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS
OCHOBHOM o00pa3oBaTeibHOM Mporpammsl, mpeacraBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHON paboueld mporpamMmbl BocnuTanus u KoHuenmuu
npenoaaBaHus yuyeoHoro npeamera «Pusukay B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickou denepanny, peATU3YIOIINX OCHOBHBIE oOpaszoBaTrenbHbIE
MPOrPaMMBI.

[Iporpamma no usuke onpeaenseT o0s3aTeaIbHOE MIPEMETHOE COJIepKaHue,
YCTAHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATEIIbHOCTh U3YUEHUSI TEM U Pa3AeioB
y4eOHOro TpeaMera ¢ y4éToOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH,
JIOTUKK  y4eOHOTro TpoIecca, BO3PACTHBIX OCOOCHHOCTEH O0O0ydYaronuxcs.
[Iporpamma 1o ¢Qusuke naét mpeacTaBiIeHUE O IENAX, COACPKAHUH, OOIIeH
CTpaTeruy OOYy4YeHMs, BOCHHUTAHUA W Pa3BUTUS OOYYAIOIIUXCA CPEACTBAMHU
yueOHoro npenmeta «dusuka» Ha yriiyOJ€HHOM YPOBHE.

N3yuenne kypca (usuku yriayOn€HHOrO YpPOBHS ITO3BOJISIET peaii30BaTh
3a1auu TpodeccuoHaIbHON OpUEHTAIlUU, HAINPABICHO HA CO3J]aHUE YCIIOBHM IS
MPOSIBJICHUST CBOUX HWHTEJUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH KaXIbIM
o0ydJaromumMcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOKEHHUsS OOpa3oBaHUS B
opraHu3anusx mnpodecCHoHATBLHOTO 00pa3oBaHUsl MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U UHXEHEPHBIM CHEIUATBHOCTSM.

B mporpamme 1o (Qusuke ompeAesstoTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (PU3UKH HA YPOBHE CPETHETO 00I11ero 00pa3oBaHus: TUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yrayonéHHoM  ypoBHe).  HayuHo-
METOJI0JIOTHYECKOM OCHOBOM i pa3pabOoTKu TpeOOBaHUN K JHUYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOyYarolIuXxcsi, OCBOMBIIHX
nmporpaMMmy 10 ¢U3MKE Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHusl Ha
yrayoJIEHHOM YPOBHE, SBIISIETCS CUCTEMHO-IESITEIbHOCTHBIM MOIXOI.

[Iporpamma no pu3uke BKIIOYAET:

IJIaHUPYEeMbIE PE3yJbTaThl OCBOEHUSA Kypca (U3MKM Ha YrIyOJIEHHOM
YpOBHE, B TOM YHCJIC MPEIMETHBIC PE3YIbTATHI IO TOJaM 00yUCHHUSI;

cojiepkaHue yuyeOHoro npeamera «Du3nkay mo rogaM 00yUdeHHUs..

[Iporpamma 1o ¢u3uke UMeEEeT MNPUMEPHBIA XapakTep M MOXKET OBITh
WCIIOJIb30BaHa YUUTEIAMH (GU3UKH JIJI1 COCTABJICHUSI CBOMX PAabOYUX MPOrpamM.

[Iporpamma o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENICH U
MPEIOCTABISICT BO3MOXKHOCTH JUISl  peAU3allMM  Pa3JIMYHBIX METOIUYECKUX
MOAXOJOB K TIpenojaBaHui0 (Pu3uku Ha yriayOJ€HHOM YpPOBHE NP YCIOBUH
coxXpaHeHHs 00s3aTeIbHON YacTH COACpKaHMs Kypca.



®du3nka Kak Hayka O HaubOojee OOMMX 3aKOHAX NPUPOJbI, BBHICTyIAas B
KauecTBe yueOHOro MpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMM 00 okpykaromeM mupe. [lIkonbHbINi Kype pU3uKN — cUCTEMO0Opa3yOIHii
JUISL €CTECTBEHHO-HAYUYHBIX YY€OHBIX MPEAMETOB, MOCKOIBKY (PU3MUECKHE 3aKOHBI
JeXKaT B OCHOBE TIPOILIECCOB M SBICHUN, M3ydyaeMbIX XHMHUEH, OHOJIOTHEeH,
¢dbuzmyeckorr reorpaduert u actpoHomuei. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHrue (U3MUYECKUX 3HAHWM ONpefenusio Xapaktep M OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TIOJIyYEHUsI HOBBIX MaTEpHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOMU
KapTUHBI MHpa oOydaromierocsi, B (GOpMUpOBaHHE YMEHUN MPUMEHSITh HAayYHBIH
METO/] TTO3HAHUSI TIPY BBITIOJIHEHUH UMW YICOHBIX UCCIEIOBAHUM.

B ocHOBY Kkypca (u3nKku Ha ypoOBHE CpeAHEro 0o0Iero 00pa3oBaHus MOJI0KEH
pAI uael, KOTOpPbIe MOXKHO pacCcMaTpPUBATh KaK IPUHIMIIBI €70 TOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PM3HUKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOM (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HeW MaTepual Kypca (U3HKHU
o0ObeaMHEH BOKpYr (Qusmyeckux Tteopuil. Beaymmum B Kypce sBIsieTcs
dbopMHpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
ToJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanoaracT HCHOJIb30BAHHE
I'YMaHUTApHOTO TOTEHLHaNa (U3HMYECKOW HAYKH, OCMBICICEHHUE CBSI3U PAa3BUTHS
¢u3ukn Cc pa3BuTMEeM OOIIECTBAa, a Takke C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU M 3KOJOTUYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yrimyoi€HHOTO ypOBHS
MIPEANOJIaraeT 3HaKOMCTBO € IITMPOKUM KPYIOM TEXHHUYECKUX M TEXHOJIOTHYECKUX
MIPUJIOKEHU M3YUYEHHBIX TEOpHil M 3akoHOB. lIpm 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABIECHUH U COBPEMEHHBbIE TEXHUYECKHUE YCTPOWCTBA, H
TEXHOJIOTUU.

Hoea 3Kkonozuzayuu peanusyercs IMOCPEACTBOM BBEICHUS DJIEMEHTOB
COJIEp)KaHMsI, TOCBAIIEHHBIX JKOJOTMYECKUM TNpoOJieMaM  COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHHUKH M TEXHOJOTHHM, a TakkKe OOCYXIEHHUS
po0JIeM palMOHAIBHOTO MPUPOIOTIOIB30BaHUS M IKOJIOTMUECKOW O€30MaCHOCTH.

OcBoeHnue coaepkaHus IPOrpamMmsbl 1o (pu3uKe JOIKHO OBITH TOCTPOEHO Ha
MPUHIMIAX CUCTEMHO-AESITEIbHOCTHOTO NoaxoAa. [ns dusuku peanuszanusi 3Tux
MPUHIMIIOB 0a3upyeTcsl Ha UCIIOIb30BAHUU CAMOCTOSTENIHLHOTO YKCIIEPUMEHTA Kak
MOCTOSIHHO JeicTBYIolero (Qakropa ywyeOHoro mpouecca. ns yriny6néHHOro
YPOBHS — OTO CHCTEMa CaMOCTOATEIBHOTO YYEHWYECKOrO HSKCIIEpUMEHTA,



BKJIIOYAIOIIET0 (POHTAIbHBIE YYEHUYECKHE OIbIThl NpPU H3YYEHUH HOBOIO
MaTtepuaia, JabopaTopHbie paboThl U paboThl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3anuu  (PU3MYECKOro TMpakTUKyma. B mepBoM ciyyae
MpakTUKyM npoBoautcs b0 B koHIe 10 u 11 xiaccos, 1100 mociie mepBoro M
BTOPOTO TMOJYroAui B KaXIOM U3 JTHUX KiaccoB. Bropoit cmoco®d — 370
UHTErpanus pabdoT MNpakTUKymMa B CHCTEMY JIa0OpaTOpHBIX paldOT, KOTOphIE
MPOBOJATCS B Mpollecce u3ydeHus paszaena (temsl). [Ipu stom moa paboramwu
MpPaKTUKyMa MTOHUMAETCSI CAMOCTOSTENIbHOE HCCIIeIOBaHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme 1o (Qu3mke cuctemMa YYEHHYECKOTO OSKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAaKTUKyMa MpEJICTaBIE€HA €IUHBIM NepedyHeM. Buioop
TEMaTUKHU I 3TUX BUJIOB YUEHHUYECKUX MPAKTHUUECKUX pabOT OCYIIECTBIISIETCS
y4aCTHHKaMH 00pa30BaTeIbHOTO MPOoIecca UCXOAs U3 OCOOEHHOCTEHN MOYypOYHOIO
IUTAHUPOBAHUA W OCHauleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJIaJICHUE OOYYalOIMMUCA YMEHHUSIMH MPOBOJUTH TMpPSMbIE W KOCBEHHBIE
W3MEpPEHUs, WCCIECAOBAHMS 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH U TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YIEISETCS PEHICHUI0 PacdYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/Jaud C SIBHO
3aJJaHHOM W HESIBHO 3aJJaHHON (PU3MYECKON MOJEINbIo, MO3BOJSIONINE MPUMEHSTh
M3Y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOr0 paszfelia Kypca, Tak H
MHTErpupys NMPUMEHEHHE 3HAHUN W3 pa3HbIX pa3fenoB. /(s kayecTBEHHBIX 3a7ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/CKa3aHue MPOTEKaHUS
(bu3HUecKuX SIBJICHUN U MPOILIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue BrIOOpa
bu3HUecKo MOACNH JUIsl CUTYalluU MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusMu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OO0eCleueHUuI0 y4yeOHOro mporecca Kypc (GU3MKU yriayOnaéHHOTro
YPOBHSI Ha YPOBHE CpeAHEro o01ero o0pa3oBaHus JTOKEH U3ydaThCsl B YCIOBUSX
npeaMeTHoro kabuHeta. B kabuHeTe ¢GUBUMKH JOJDKHO OBITH HEOOXOAMMOE
nabopaTopHoe OOOpYAOBaHHME JJis BBIIOJIHEHHUS YyKa3aHHBIX B IporpamMme Io
¢bu3KMKe YYEHHMUECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MHpakTUKyMma, a
TaK)Ke IEMOHCTPALIMOHHOE 000pYyI0BaHHUE.

JlemoHcTpanmoHHoe oOopynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH U  O00OECIeYMBAET MOCTAHOBKY
MEPEUUCICHHBIX B IMporpaMme Mo (U3HKE KIIOYEBBIX JIEMOHCTpALMM JUIs
UCCJIEIOBAHUS  W3Y4YaeMbIX SIBIEHUHW M  TPOLECCOB, OMIHPUYECKUX U
(byHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pynOBaHME IJIS YYEHUYECKUX MPAKTHUUYECKHX paboT
dbopmupyeTcss B BUAE TEMAaTHYECKUX KOMIUIEKTOB M OOECIeUMBAETCA B pacyéTe



OJIHOTO KOMIUIGKTa Ha JBYX oOOyd4aromuxcs. TemaTHueckue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHUS JIOKHBI OBITH IOCTPOSHBI HA KOMILUICKCHOM
WCITIOJIb30BAaHUM AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKEe KOMITBIOTCPHBIX
WU3MEPUTEIBHBIX CUCTEM B BHJIC ITU(POBBIX JTa00OpaTOPHH.

OCHOBHBIMH IIEJISIMU U3y4YeHHUS (PU3UKH B 00IIeM 00pa30BaHUHU SIBIISTFOTCS:

dbopMHpOBaHHWE WHTEpPECAa M CTPEMIICHUS OOYYarOIIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJBI, pPa3BUTHEC WX HWHTEUICKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEJICTABICHUN O HAyYHOM METOJC IMO3HaHUA M (hOpMHUpOBaHHE
MCCJICI0BATEIBLCKOTO OTHOIICHHUS K OKPY)KAIOITUM SBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MHUPOBO33PCHHUS KaK pe3ysibTaTa W3Y4YEHHUsS OCHOB
CTpOCHUS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

dbopMHupoOBaHUE YMEHUN OOBICHATH SBJICHUS C UCIIOB30BaHUEM (PU3NUICCKUX
3HAHHMH W HayYHBIX JI0KA3aTCIIbCTR;

dbopMHupOBaHUE TPEACTABICHUNW O pOJIM (HU3UKHU JUIS Pa3BUTHS JPYTHX
CCTCCTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE IIPE/ICTaBIICHUN 0 BO3MOYKHBIX chepax Oymyien
popeCCHOHATBLHON JICSITEILHOCTH, CBS3aHHBIX C (PHU3WUKOH, TIOATOTOBKA K
JTaJIbHEHIIIEMy OOYYCHHIO B 3TOM HaIIpaBJICHUHU.

JlocTmkeHne 3TUX Ieliel 00ecreynBaeTCs PEIICHUEM CIICIYIONIUX 3a/Jad B
mporecce U3ydeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 00IIero oopa3oBaHuMs:

MPUOOPETCHUE CUCTEMBbI 3HAHUN 00 00X (DU3UYCCKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKJIIOYass  MEXaHUKY, MOJICKYJISIPHY O bu3uKy,
AJIEKTPOJNHAMUKY, KBAHTOBYIO (PH3UKY U JIEMEHTHI acTPO(DHU3UKH;

dbopMHupOBaHUE YMEHHI MPUMEHATh TCOPETUUCCKUE 3HAHUS JIJIT OOBICHEHUS
bU3NYECKUX SBICHUM B TPHUPOAC M I NMPUHATHS NPAKTHUYCCKUX PEIICHUH B
ITOBCEIHEBHON KU3HH;

OCBOCHHE CIIOCOOOB pEIICHUS PA3TUYHBIX 3aJad C SIBHO 3aJaHHOU
(bu3MYeCcKO MOJENbI0, 3ajlay, IMOJPa3yMEBAIONIUX CAMOCTOSTEIBHOEC CO3JIaHUC
dbu3nUecKoi MOJCNH, aJICKBaTHOW YCIOBHSAM 3aJayd, B TOM 4YHCJIC 3aaad
WHXCHEPHOT'O XapaKTepa;

MOHMMaHUE (PU3MYECKMX OCHOB M TMPHUHIHUIIOB JACHCTBUS TEXHHUYCCKUX
YCTPOMCTB ¥ TEXHOJIOTUICCKUX MPOIICCCOB, MX BIUSHUS Ha OKPYKAIOIIYIO Cpeay;

OBJIAJICHUE METOJaMH CaMOCTOSITCIIBHOTO TUTAHWPOBAHUS W TIPOBEICHUS
GU3MYEeCKMX OKCIEPHUMEHTOB, aHaJlM3a W HWHTEPHpeTaluk  MHGOPMAIIHH,
OTIPEJICIICHHS IOCTOBEPHOCTH TIOJYICHHOT'O PE3yIbTaTa;

CO3JaHHME YCIOBHH JUISI Pa3BUTHS YMEHHH IPOCKTHO-HMCCIICIOBATEIbCKOM,
TBOPUYECKOU JEATCILHOCTH,



pa3BuTHE MHTEpeca K chepam npodhecCuOHAIBHON IeATeIbHOCTH, CBI3aHHOM
¢ pU3HKOM.

B cootBerctBun ¢ TtpeboBanusimu PI'OC COO yrioyOnéHHBIA ypOBEHb
u3ydeHus: yuyeOHoro mpeamera «@PusnMka» Ha YpOBHE CpEIHEro o0OIIero
oOpa3oBaHusl BbIOMpaeTcss OOYYAIOMIMMUCS, IUIAHUPYIOUUMHU MPOJIOJKEHUE
0o0pa30BaHus MO CHEIUATBHOCTAM (PU3UKO-TEXHUUYECKOTO TPODUIISL.

Ha u3ydenue ¢usuku (yriyOn€HHBIH YPOBEHB) Ha YPOBHE CPEIHEr0 OOIIEero
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B HeNEl0),
B 11 xmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemspiii B mporpamme no (U3MKE MepedyeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX padoOT SBISETCS PEKOMEHIOBAaHHBIM, YUYUTEIb JEJIaeT BBIOOD
MIPOBEJICHUS JIA0OpAaTOPHBIX PAOOT W OMNBITOB C YYETOM WHAMBUIYaJTbHBIX
O0COOCHHOCTEH 00YyUYarOIINXCS.



COILEPKAHUE OBYUEHUA
10 KVIACC

Pa3znen 1. Hay4Hblilt MeTOA NO3HAHUSI IPUPOABIL.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunslit MeToa mo3HaHUs U
METO/Ibl UCCIIEIOBaHUS (PUBNYECKUX SBICHUMH.

OKCHepUMEHT U Teopusi B Ipolecce Mo3HaHusa npupoabl. Habmioaenue u
HKCIIEPUMEHT B (hU3HKE.

CnocoObl u3MepeHus (PU3NYECKUX BEJIMYUH (aHAJIOTOBbIE U LHUGPPOBHIE
M3MEpUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI ).

[lorpemnoct  u3MepeHudd  GU3MYECKUX  BENWYMH  (aOCONIIOTHAs |
OTHOCHTEJIbHAS ).

MonenupoBanue (U3HMYECKUX SBJICHUN U MPOLECCOB (MaTepHalibHas TOUKa,
aOCOJIIOTHO TBEPAOE TEI0, HAcaNbHAs >KUIAKOCTh, WJICAbHBIA Ta3, TOYCUHBIM
3apsn). ['unoresza. ®usndyeckuid 3aK0H, FPAHUIIBI €70 TPUMEHUMOCTH. Du3znyeckas
Teopus.

Ponb u mecto Qusuku B POpMUPOBAHUU COBPEMEHHOM HAYYHON KapTHUHBI
MUpa, B IPAKTUUECKOU NEATeTbHOCTH JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomolt, nPAKMUKYM.

W3mepenue cuiabl TOKa M HAOPSDKEHHUS B ILENU MOCTOSHHOTO TOKa MpU
MOMOIIY aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKoMCTBO ¢ HHU(poBoH saboparopueit no ¢usuke. [Ipumepsl uzmMepenus
(bu3HYeCKUX BETMYUH MPU MOMOIIY KOMITBIOTEPHBIX JATUHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanundeckoe nBHKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUXKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3aja4il MEXaHHUKH.

Panuyc-BexkTop MatepuanbHOW TOYKH, €ro MPOEKIUU Ha OCH CHUCTEMbI
koopauHaTt. Tpaekropus.

[lepemerienne, CKOpocTb (CpelHssE CKOPOCTb, MTHOBEHHAasi CKOPOCThH) H
YCKOpEHHUE MaTepuajbHOM TOUYKH, UX MPOCKIUU HAa OCH CHCTEMBbl KOOPAHMHAT.
CrnosxeHue nepemMenieHnil U coKeHne CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSIMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U MyTH MAaTEpUATbHOW TOUYKH OT BPEMEHH U UX
rpaduxmu.

CBoOonHOEe majeHue. YCKopeHue CBOOOJHOro majeHus. J[BrkeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepuaIbHOM TOUKU OT BPEMEHH U UX TpaduKH.



KpuBonuneitHoe  nBwkeHue. J[BwkeHHe  MaTepuaqbHOM  TOYKH 1O
OKPY>KHOCTU. YTJIOBas M JUHEWHas cKopocTh. Ilepwon u yacrota oOparieHus.
IlenTpocTpemuTensHoe (HOpMaabHOE), KacaTeabHOE (TaHIM€HIIUMAIBHOE) U TOJTHOE
YCKOpPEHUE MaTepruagibHOU TOUKHU.

TexHudyeckue yCTpPOWCTBA M TEXHOJOTUYECKHE TMPOIECCHl: CIUIOMETP,
JIBIDKCHHE CHApsAOB, IIEMHBIE, IIecTepéHYaThle W peMEHHBIE Iepeayw,
CKOPOCTHBIE JTUDTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCU€Ta, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTePUCTHK
JIBYKEHUSI.

Crioco0OsI MCcClieI0BaHuUs IBHKCHUH.

NnmrocTpanus npeAeabHOro nepexoia 1 U3MEpEHe MrTrHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUHN C UCIIOIB30BAaHUEM MEXAHU3MOB.

[Tamenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTRBE.

HaGnronenue naBukeHUsl Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

HamnpaBnenue ckopoCcTH Mpu JBHMKECHUU 110 OKPY>KHOCTH.

[IpeobpazoBaHue yIJIOBOM CKOPOCTU B PEYKTOPE.

CpaBHeHUE TyTeH, TPAaeKTOPUM, CKOPOCTEH IBIKEHHUS OJIHOTO U TOTO XKe
TeJIa B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomolt, nPAKMUKYM.

N3yueHre HEpaBHOMEPHOTO ABUKEHUS C IEIbI0 ONMPEACICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepeHue yckopeHus Ipu MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JBM)KCHUU
110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHH NP PaBHOYCKOPEHHOM
JIBU>KCHUH.

N3mepenne YCKOpPEHUS CBOOOJIHOTO naJicHus (peKOMEHJOBAHO
WCIIO0JIb30BaHMUE ITU(POBO Ja00paTOpPuUn).

N3yuenne nBWKEeHUS Tena, OpPOLIEHHOrO0 Tropu30oHTalIbHO. I[IpoBepka
TUIIOTE3bl O TPSIMON MPOMOPIIMOHATBLHONW 3aBUCUMOCTH MEXAY JalbHOCTBHIO
MOJIETa U HAYaJIbHOM CKOPOCTHIO TEJA.

N3yuenne IBWKEHMS Tella TO OKPYXHOCTH C TOCTOSSHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TEepUoa OOpalieHus KOHMYECKOTO MasTHHKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cuctemsl orcu€ra. IlpuHiun
oTHocuTenbHOCTH ["anmiies. HenHepuuanbHbele cUCTEMBbl OTCUETA (ONpEnNESICHHE,
IPUMEPHI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuu Cull.

Bropoii 3akoH HproTOHA 11111 MaTepraibHON TOUKHU.

Tperunit 3akoH HproTOHA [UUIs1 MaTtepruaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHS. ODKBUBAJICHTHOCTh TPABUTAIMOHHOW U
VHEPTHOU MacCBhl.

Cuna TspKecTH. 3aBUCHUMOCTh YCKOPEHHUS CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJT TIOBEPXHOCTHIO IIJIAHETHI M OT Treorpaguyeckod MUpOThl. JIBHKEHHE
HeOEeCHBIX TeJI U UX CIyTHUKOB. 3akoHbl Kermiepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuxkyumierocs c¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHUSI CKOJBXKEHHUS U CUjIa TPEHHS
nokost. Koadpdumuent tpenus. Cuna CONPOTHBICHUS MPU JBUKCHUU Tela B
KUJIKOCTH WJIK ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOT'O JBUKCHMUS.

Hasnenue. ['mapocrarndeckoe nasienue. Cuna Apxumena.

TeXHUYEeCKrne YCTPOMCTBA M TEXHOJIOTUYECKUE TMPOLECCHI: MOAIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HaGnronenue ABMKEHHS TeNl B MHEPIHMAIBHBIX M HEMHEPIHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHUMT OTHOCUTEIIBHOCTH.

Kayenue nAByX UMIMHIPOB WJIM IIAPOB Pa3HOM MacChl C OJAMHAKOBHIM
YCKOPEHUEM OTHOCUTEIILHO HEMHEPIUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHME  pPaBHOJCUCTBYIOUIEH  MPUIOKEHHBIX K TEIy CUI C
MPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPIIUAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAOIIUX B PE3YIBTATE B3AUMOICHCTBUS TEI.

N3mepenne Macc 110 B3aMOIEUCTBUIO.

HesecomocTs.

Bec tena npu yckOpeHHOM NOABEME U MAJICHUN.

[leHTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHME CUJT TPEHUSI TTOKOSI, KAUEHUS U CKOJIBKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomolt, nPAKMUKYM.

N3mepenue paBHOJEHUCTBYIOMIEH CHII TP JABMKEHUU OpycKa MO HAKJIOHHOMN
IJIOCKOCTH.

[IpoBepka TrumoTe3pl O HE3aBUCHMOCTU BPEMEHU JBIKECHHS Opycka Mo
HAaKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €TI0 MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAKOIIMX B IMPYXUHE U
PE3UHOBOM 00paslie, OT UX AePOpPMAIIHH.

N3ydeHne ABUKEHUSI CUCTEMBI TEN, CBA3aHHBIX HUTHIO, IEPEKUHYTON 4Yepe3
NErKuil OJIOK.

N3mepenue koddduimenTa TpeHus Mo BEIMYHUHE YIIIOBOTO KOo3((uUlIMeHTa
3aBUCHUMOCTH Fyp(N).

HccnenoBanue nBUKeHUs Opycka MO HAKJIOHHOM TUIOCKOCTH € NEPEeMEHHBIM
K03 PUIIMEHTOM TpeHHUSI.

N3yueHne IBUKEHUS IPpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IloctynatenbHoe M BpamiaTelibHOE JIBHXKEHHE
TBEpAOTrO Tena. MOMEHT CHJIbl OTHOCHTENBHO OCH BpalueHus. [liedo cuibl.
CrnoxeHue cujl, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTH Tena.

YcioBust paBHOBECHUs TBEPAOTO Tea.

YcroitunBoe, HEycTONYMBOE, O€3pa3InuHOe pABHOBECHE.

TexHu4yeckue YCTpOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: KPOHIUTEIH,
CTPOUTEIbHBINA KPaH, PEIIETYATHIE KOHCTPYKIIHMH.

Jemoncmpayuu.

YcnoBusi paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM.

HccnenoBanne ycinoBUW paBHOBECUS TBEPAOrO Tela, HUMEIOIIETO OCh
BpalICHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PacU€T CHII yIPYTOCTH.

N3ydyenne ycTOWYUBOCTY TBEPAOTO TEJIA, UMEIOLIET0O IUIOIIA/lb OIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexanuxe.

NMiynbec MaTepranbHON TOUKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. LIeHTp Macc
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema 0 JBHKEHUH LIEHTpa Macc.

NMItynibe CHITBI M1 U3BMEHEHUE UMITYJIbCA TEIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BUKEHUE.

MoMeHT umnylibca MarepuajibHOM TOYkH. lIpencraBieHue o coxpaHEHUU
MOMEHTA UMITYJIbCa B UEHTPAIbHBIX MOJAX.

PabGorta cunpl Ha MamoM M Ha KOHEUHOM IepeMenieHuu. [ 'paduueckoe
npe/icTaBlieHue pabOThl CUITBI.

MOoOIITHOCTE CHIIBL.

Kunernueckass sHeprusi maTepuajlbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKOW SHEPIUU MaTEPUAJIbHON TOUKHU.



[loTeHnuanbHbple W HENOTEHIMANbHbIE CWIbl. [loTeHlManbHAsE SHEPrus.
[loTenuuanbHas sHeprus ynpyro aehopMHpoOBaHHOMN npykuHbl. [loTeHnnanbHas
HHEPrusl Tejla B OJHOPOJHOM TpaBUTAlMOHHOM Tosie. [loTeHumanbHas sHeprus
Teja B TPaBUTALMOHHOM I10JI€ OJJHOPOIHOTO Iapa (BHYTpU U BHe mapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeTbs KocMHUUYecKasi CKOPOCTb.

Cs3pb paOOThl HEMOTEHIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHUYeCKOou
HHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKON SHEPrUu.

VYupyrue v Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHyuM s WOEaNbHOW KUIKOCTH KakK CIJIEJACTBHE 3aKOHa
COXPAaHEHUSI MEXAaHUUYECKOW SHEPTHUH.

TexHuueckue ycTpoicTBa U TEXHOJOTMUECKHE MPOLIECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMEp, MNPYKUHHBIM MHUCTOJIET, THUPOCKOMN, (UTypHOE KaTaHUE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTBHOE JBUKEHUE.

N3mepenne MOIIHOCTH CUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU paOOTHI.

B3auMmHble mpeBpallieHus KUHETHYECKOM W TMOTEHIUATBHOM HSHEpruil mpu
JEHCTBUU Ha TEJIO CUJIbI TSHKECTH U CUJIBI YIPYTOCTH.

CoxpaHeHue PHEpTUuu MPU CBOOOTHOM MaJICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

W3mepenue uMmityibca Teiia mo TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENU DJIEKTPOMOOUIISE UM MOUIHOCTH
CHWJIBI TSATH.

CpaBHeHUE U3MEHEHUS! UMITYJIbCA TeJla C UMITYJIBCOM CHUIBI.

HccnenoBanue coxpaHeHus UMITYJIbCa MPU YIPYTrOM B3aUMOICHCTBUU.

N3mepenre KWHETUYECKOM SHEPTUH Tejla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHUHUAIbHON HEPrUU MPY>KUHBI C paOOTON CHUJIBI
TpEHUSI.

Onpenenenue pabOThl CUIIBI TPEHUS MNPU JIBXKEHUU Teja MO HAKJIOHHOU
MJIOCKOCTH.

Paznen 3. MosiekyasipHasi pu3uKa ¥ TEpMOJUHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TOJIOKEHUST MoJieKyJsipHO-kuHeTHueckot teopun (MKT), wux
onbiTHOe obOocHoBaHue. Juddysua. bpoyHoBckoe aBuxkeHue. XapaxTep
JIBUKEHUST WU B3aUMOJEHCTBUS YacTUIl BemiecTBa. Mojenu CTpOEHHs Ta30B,
KUAKOCTEH W TBEPIBIX TeN U OOBSICHEHHWE CBOMCTB BEIIECTBA HAa OCHOBE ATHX



Mozeneil. Macca u pasmepbl Mosiekyn (atromoB). KomudecTBO BeliecTBa.
IToctostnnas ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkana
temneparyp Llenbcusi.

Mojenb uaeanbHOTO Ta3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTHUIIbI
rasza JABWXKYTCSI XaOTHYECKH U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—Kianeiipona. Ao6comtoTHas
temmneparypa (mkana temneparyp KensBuna). 3akon Jlanerona. M3omporiecchl B
HIeaJbHOM Ta3e C TIOCTOSIHHBIM  KOJIMYECTBOM  BemlecTBa. ['paduueckoe
MpeCTaBIeHUEe U30TPOIIECCOB: U30TepMa, U30X0pa, n3obapa.

CBsa3p  MeXIy JaBJICHUEM W  CpPEIHEH KHUHETUYECKOW  DSHEeprueit
MOCTYIATEJBHOTO TEIUIOBOTO JABMXKEHUS MOJICKYJ HJI€AIbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KUHETHYECKON TEOPUH UACATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeaHen
KMHETHUYECKOW SHEPTUeil MOCTYMATEIILHOTO TEMJIOBOTO JIBUKECHUS €€ YaCTHIL.

TexHuueckue YCTpOMCTBA W TEXHOJOTMYECKUE TMPOIECChl: TEPMOMETP,
OGapoMeTp, MoTydYeHrue HAHOMATEPHAIIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUI] BELIESCTBA.

Mopens OpOyHOBCKOTO JIBUKECHUS.

Buneoposrk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3us KugkocTen.

Mogaens onbiTa lTepHa.

IIputskeHre MoJeKy..

Mojenu KpucTalNIMueCKUX PEETOK.

HaGnronenue u viccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomolt, nPAKMUKYM.

UccnenoBanue mpolecca YCTaHOBICHHUS TEIUIOBOIO PAaBHOBECHUS IIPHU
TEII000MEHE MEXKy TOpsiYei U XOJI0JHOU BOJIOH.

N3ydenne wu30TEpMHUUECKOTO Tipoliecca (PEKOMEHJIOBAHO HCIOJIb30BaHUE
uudpoBoii 1aboparopun).

N3ydenne u30XopHOro mpoiecca.

Nzyuenne nzobapHoro mpoiecca.

ITpoBepka ypaBHEHHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUH IS
TEpPMOJIMHAMHUYECKOW CUCTEMBbl. BHENTHE U BHyTpeHHUE napamMeTphl. [lapameTpsl
TEPMOJIMHAMHUYECKON CUCTEMBbI KaK CpPEIHHUE 3HAYEHUS] BEJIUYMUH, OMUCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. CamMonpou3BOIbHAs — pelakcauus
TEPMOJUHAMHYECKON CUCTEMBI K TEINIOBOMY PAaBHOBECHIO.

Mopenb uAeanbHOrO Tra3a B TEPMOAMHAMHUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHEe MeHeneeBa—KnanelipoHa M BBIPAKEHHE [JIi BHYTPEHHEW SHEPIUHU.
VYcnoBus NpUMEHUMOCTH 3TOM MOJENW: HU3Kash KOHLIEHTPAIUsl YaCTHI], BBICOKHE
TEeMIEPATyphl. BeipaxkeHue AJisi BHYTPEHHEN SHEPIHMU OJHOATOMHOIO HJI€AJIBHOTO
rasa.

KBa3zucratnyeckue U HECTaTUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Beruncnenue paboTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Teruionepenaya  kak  crmocod  WU3MEHEHUS  BHYTPEHHEH  AHEpruu
TEPMOJIMHAMUYECKOW  cucTeMbl  0e3  coBepuieHuss pabotbl.  KouBekius,
TEIUIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo Ttemnorel. Temno€MkocTs Tena. YenpHas W MOJSpHas
TEIUTIOEMKOCTH BEUIECTBA. YpaBHEHHE Maiiepa. YnenbHas TEIIOTa CrOpaHUs
ToruiuBa. Pacu€r KommyecTBa TEIIOTHI TpH Terwionepenade. [lonstue 006
aanabaTHOM Ipolecce.

IlepBbiit  3akOH TepMoAMHAMUKH. BHyTpenHsis osHeprug. KonudecTBo
TEIUIOTBI W paboTa Kak Mephl  HM3MEHEHUS  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMHYECKON CUCTEMBI.

BTopoil 3aKOH TEpMOJWHAMMKH [JIi PABHOBECHBIX IIPOLIECCOB: 4YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJWHAMUYECKOM CHUCTEMbI IPOXOAUT
eMHCTBEHHAas ajnadara. AOCOIOTHAS TEMIIepaTypa.

BTtopoii 3aKOH TEpMOJMHAMHMKH JUIsi HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIEpe/iaTh TEIJIOTY OT 0oJiee XOJIOAHOro Tesla K 0ojiee HarpeTomy 6e3
kommneHcanuu (Kiaysuyc). HeoGpaTuMocTh NpUpOAHBIX TPOIIECCOB.

[Tpuniunel gectBus TeniaoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenune KII/. Hukn Kapno.

DKOJIOTMYECKHE ACIIEKThl MCHOJb30BaHUs TEIUIOBBIX JABHUTaresiei. TertoBoe
3arpsi3HEHNE OKPYKAIOIIEH Cpe/ibl.

TexHu4yeckue yCTpOHCTBA M TEXHOJOTMYECKUE IPOLECCHI: XOJIOAUJIBHUK,
KOHJUIIMOHEP, [M3ENIbHBIA M KapOIOpaTOpHBIM JBHUraTeiu, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHHU3KUX TEMIEPATYp, YTWIM3ALUUS «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BAaHUEM TEIUIOBOI'O HAcOCa, yTHIIU3AIMS OMOOPTaHUYECKOTr0 TOTUIMBA IS
BBIPA0OTKHU «TEIUIOBOI» U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

W3menenue TeMepaTypbl IpH ainadaTHYeCKOM PaCIIUPEHHH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEUIECTB.



CriocoObl I3MEHEHUSI BHYTPEHHEH SHEPTHUH.

UccnenoBanue anuadbaTHOro mpoiecca.

KommnbroTepHbie MOIEH TEIIOBBIX JBUTATEIIEH.

Yuenuueckuit sxcnepumenm, nadbopamopusvie pabomasl, npaAKmMUKyM.

N3mepenue yaenbHON TeTIOEMKOCTH.

HccnenoBanue mpoiiecca OCTHIBAHMS BEIECTBA.

UccnenoBanue anunadbaTHOro mpoiecca.

N3ydeHne B3aMMOCBSI3M DYHEPTUU MEXKMOJICKYJISIPHOTO B3aMMOJCUCTBUSA U
TEeMIIEPATYPhl KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Dazoevle nepexoobni.

[TapooOpazoBanne u KoHueHcalus. Hcmapenwe u kumeHue. Y aelbHas
TeIJI0Ta MapooOpa30BaHMUSL.

Haceiiennble ¥ HEHachIlleHHBbIE Taphl. KadecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y JIABJICHUS HACBIIIEHHOTO Mapa OT TeMIepaTyphl, UX HE3aBUCHUMOCTD
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B )KHJIKOCTH.

Bnaxxnoctb Bo3ayxa. AOCOMIOTHAS M OTHOCHUTENIbHAS BIIAYKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctayioB. [lnaBreHne W KpucTauiM3alus. YJelabHas TEIUloTa IUIABJICHUS.
CyOnumarius.

Hedbopmanuu TBEpAOTO Tena. Pactsbkenue u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacmupeHue XUAKOCTEH M TBEPABIX Tell, OOBEMHOE U JIMHEHHOE
pacuiupeHue. AHrapMOHHU3M TEIUIOBBIX KOJICOAHHI YacTHI] BEIIECTBAa KaK MpUYMHA
TEIUTOBOT'O pacHIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeobpazoBanue sHEepruu B (Pa3oBHIX MEPEXOIax.

VYpaBHeHHE TEMJIOBOTO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KonhPUIMEHT MOBEpXHOCTHOTO HATSHKCHUS.
Kanunnspueie sinenus. JlapieHue moji MCKpUBIEHHON MOBEPXHOCTHIO JKUIKOCTH.
®opmyJia Jlanmnaca.

TexHudyeckne yCTpoWCTBA W TEXHOJIOTMYECKHE TMPOIECCHI:  KHJIKHE
KPUCTAJLJIbI, COBPEMEHHBIC MaTEPHUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacuiupeHue.

CBoiicTBa HACHIIIICHHBIX MAPOB.

Kunenune. Kunenue npy noHW>KEeHHOM J1aBJICHUU.

N3mepeHue cuibl MOBEPXHOCTHOTO HATSIKEHUS.

OnBITH C MBITLHBIMY TUIEHKAMHU.

CMmauuBaHue.



Kanumisipasle sBiIeHUSI.

Mopenu HEHbIOTOHOBCKOM KUAKOCTH.

Crioco0bl U3MEPEHHUS BIAKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJIEHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buasr nedopmarinmii.

Habmonenne maneix nedopmanuil.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTEN UCTapEHUS HKUIKOCTEM.

N3mepeHue yaenbHOM TeMIOThI IIABIEHUS JIb/IA.

N3yueHne CBOMCTB HACBHIIIEHHBIX MapOB.

N3mepenne aOCONIOTHOM BIIAXKHOCTH BO3JlyXa M OIEHKA Macchl NapoB B
MTOMEUIEHUU.

N3mepenue korhpuiineHTa NoOBEpXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOura.

UccnenoBanne 3aBucuMocTH JedopMaliii  PEe3UHOBOrO  olpasua ot
MIPUJIOKEHHOW K HEMY CHJIBL.

Paznen 4. daekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOABICHUA. DJIEKTpUYecKuil 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsiaoB. [IpOBONHMKM, NHMAIEKTPUKA U  MOITYHPOBOJHUKHU.
DNEeMEHTapHbId JJIEKTPUYECKUN 3apsl. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsiaa.

B3aumoperictBue 3apsaaoB. Toueunsle 3apsaabl. 3akoH Kynona.

DnekTpuueckoe noJie. Ero neiictBue Ha 31€KTpUYECKUE 3apsIIbl.

HanpsokéHHocTh  anekTpuyeckoro  mois. [lpoOusiit  3apsin.  Jlunuwm
HaIpsKEHHOCTH JIEKTPUUECKOTO NoJsl. OHOPOJHOE AIEKTPUUECKOE TTOJIE.

[ToTeHUIHANBHOCTh 3JEKTPOCTATUYECKOr0 MoJid. Pa3HOCTh MOTEHUUMAIOB U
HanpspbkeHue. lloTeHlmanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
IToTeHunan 3nexkTpocTaTHdecKoro nojis. CBsA3p HAIPSKEHHOCTU TOJISI U PA3HOCTH
MOTEHIMAJIOB JUIsl 3JIEKTPOCTATUYECKOTO ToJig (Kak OJHOPOJHOIO, TakK M
HEOJTHOPOJIHOTO).

[TpuHUHUI CYNIEPIIO3UIIUHU ANEKTPUUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsbl. [loe
pPaBHOMEPHO 3apsiKeHHOro mo o0béMy mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEUHON TIOCKOCTH. KapTuHbl JHHUI HanpsHKEHHOCTH JSTUX TMOJeH u
AKBUIIOTEHIUAJIBbHBIX TOBEPXHOCTEN.

IIpOBOHUKH B DJIIEKTPOCTATUUECKOM ITOJIE€. Y CJIOBUE PABHOBECHS 3aPSAJIOB.

JnneKTpuKu B AIEKTPOCTATUYECKOM oJIe. Jusnexrpuyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOopa.

[TapannenbHOE coeAMHEHNE KOHAEHCATOPOB. [locneqoBarenbHOE COeTMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KEeHUE 3apsyKEHHOM YaCTUIIBI B OJJTHOPOJIHOM JIEKTPUUECKOM TOJIE.

TexHuueckue YCTpPOMCTBA M TEXHOJOTUYECKHE MPOIECChI: JIJIEKTPOCKOTI,
AIEKTPOMETP, DJICKTPOCTATHYECKAsh 3allliTa, 3a3eMJICHHE JJICKTPONpUOOpPOB,
KOHJIeHcaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ NPUHLIMIT JEUCTBUS JIEKTPOMETPA.

DIIEKTPUUYECKOE TI0JIE€ 3aPSHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsKEHHBIX IJIACTHH.

Mogens anekTpoctarudeckoro reueparopa (Bau ne ['paada).

[TpoBOJHUKH B AIEKTPUUYECKOM TOJIE.

DJIEKTPOCTATUUECKAS 3AIIUTA.

YCTpolcTBO U AEHCTBUE KOHEHCATOPa OCTOSSHHON ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH TUIOCKOTO KOHJAEHCAaTopa OT IUION[aau
MIJIACTHH, PACCTOSIHUS MEXAY HUMHU U IUDJICKTPUUECCKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUECKOr0 MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsika U paspsiaka KOHJIeHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padbomot, NPaKmMuKym.

OueHka cuil B3auMOJICUCTBUS 3apsIAKEHHBIX TEJL.

HaGnronenue npeBpalieHus: SHEPTUuu 3apsiKEHHOTO KOHACHCATOpa B YHEPTUIO
M3JIyYEHUSI CBETOAUOMA.

N3ydenune npoTrekanus TOKa B LEMH, COAEPKaIIEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHIIMAJIOB (HampsHKEHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

UccnenoBanue pa3psia KOHJIEHCATOpa Yepe3 pe3ucTop.

Tema 2. Ilocmosannwtii IneKkmpudecKuil mok.

Cuna toka. ITocTossHHBIN TOK.

VYcioBusi CyleCTBOBAaHUSI MOCTOSIHHOTO JICKTPUUYECKOTO TOKa. MCTOYHUKH
toka. Hanpsikenue U u D/1C [1.

3akod OMa Jig ydacTKa L.

DIIEKTPUUYECKOE COINPOTHUBJICHUE. 3aBUCHUMOCTh COIPOTHUBIICHUS
OJIHOPOJHOTO TPOBOJHUKA OT €ro JJWHBI W IUIOIMIAJAM TMOMEPEYHOTO CEUYCHMS.
VY ienbHOE CONPOTUBIICHNUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaAIEIbHOE, CMENIAHHOE COCAMHEHHE MPOBOJIHUKOB.
Pacuér pa3BeTBIEHHBIX IeKTpUUeckux 1eneit. [pasuna Kupxroda.



PaGora sanextpuueckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JEKTPUYECKOTO TOKa. TemiaoBas MOUIHOCTh, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHyTpeHHEe CONpPOTHUBICHHME MCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJIGKTPUYECKOW 1enu. MOIIHOCTh MCTOYHHMKA TOKa.
KopoTkoe 3ambikaHue.

KoHzieHcaTop B IeNH NOCTOSHHOTO TOKA.

TexHuueckue yCTpOMCTBA W TEXHOJOTUYECKHUE TMPOLIECCHI: aMIIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK ICKTPUIECKOU SHEPTUH.

Jemoncmpayuu.

N3MepeHne CUiibl TOKa U HANPSHKEHUS.

HccnenoBaHne 3aBUCMMOCTHA CWJIBI TOKAa OT HANpPSDKEHUS UL PE3UCTOPA,
JaMIIbl HAKAIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COMNPOTHUBIICHUS UWIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOT0 CEYEHHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIICHUS MPU TOCTOSHHOM
HanpsHKEHUH.

[Tpssmoe n3mepenne DJ]C. KopoTkoe 3aMblKaHUE rajJbBAHUYECKOTO JJIEMEHTA
1 OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crioco0OnI coeTMHEeHUST UCTOYHUKOB Toka, D/[C Gatapeil.

HccnenoBanne pazHOCTH MOTEHUMAIOB MEXKAY IOJIOCAMU HMCTOYHUKA TOKA
OT CWJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM.

HccnenoBanne CMENIAHHOTO COEMHEHHS PE3UCTOPOB.

N3MmepeHne yaenbHOro CONPOTUBICHUS POBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSKEHUS [JI  JIAMIIb
HaKaJMBaHUs.

VYBenuueHue npejena u3MepeHus: amnepmerpa (BoJIbTMETPA).

N3mepenne 3/IC 1 BHYTPEHHETO CONPOTUBIIEHUS] UCTOYHUKA TOKA.

NccnenoBanue 3aBucumoctd J/1C raapBaHMYECKOTrO AJIEMEHTAa OT BPEMEHU
MIPY KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pazHOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU HMCTOYHUKA TOKA
OT CWJIBbI TOKA B ILICTIH.

HccnenoBanne 3aBUCUMOCTH MOJE3HOW MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 paznruunvix cpeoax.

DJIeKTpUYECKass TMPOBOJAMMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJUMOCTh TBEPHABIX METALIOB. 3aBUCUMOCTb CONPOTHUBJICHUS] METAIJIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DNeKTpUUYECKU TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonmynpoBOAHUKH. CobcTBeHHas " IIpUMECHAs IPOBOJIUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexojia. [lomynpoBogHUKOBbIE TPUOOPHI.

DNEKTPUYECKUN TOK B D3JIEKTPOJUTAX. IDJIEKTPOIUTHYECKAS ITHCCOLMALIMS.
Onektponus. 3akoHsl Papazes Ui AIEKTPOJIN3a.

OneKkTpuueckuid TOK B razax. CaMOCTOSITEIBHBII W HECAMOCTOSTEIbHBIN
paspsan. PaznuyHble TUIBI cCaMOCTOATENBHOTO paspsaa. Monnus. [Tnazma.

TexHuueckne yCTpOHCTBAa M MPAKTUYECKOE NPUMEHEHHUE: Ta30pa3psiIHbIe
JaMIbl, JJIEKTPOHHO-TyuYeBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHMO],
TpaH3ucTOop, (POTOAMOJ, CBETOAMOJM, TajbBaHWKa, padUHUPOBAHHE MEIH,
BBIIJIaBKA JIFOMUHMS, JIIEKTPOHHAS! MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTHUBIICHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE 3JEKTPOJIUTOB.

3akoHbI JsekTposin3a Papanes.

HckpoBoli paspsa ¥ MPOBOJAUMOCTD BO3yXa.

CpaBHEHUE TPOBOAMMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSSI MPOBOJIUMOCTD THOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, nPAKMUKYM.

HaGmonenue snextposnusa.

N3mepenue 3apsiia OJHOBAJIECHTHOTO HOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOPA  OT
TEMIEPATYPHI.

CHsTHE BONBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3nYecKui NPaKTHKYM.

CrnocoObl n3MepeHusi GU3NYECKUX BEJIMYUH C UCIIOJIb30BAHUEM aHAIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYHMKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEJNbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUYECKUX BEIUYHH.
OueHka rpaHyI] HOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HUCCIECAOBAHUNA  3aBUCUMOCTEM
¢bu3MUecKX BEJIMYMH, NPOBEpPKAa NPEIJIOKEHHBIX TUoTe3 (BbIOOp U3 paboT,
OMMCAaHHBIX B  TEMATHUYECKUX  pa3fenax «YUYEHUUYECKUH  DKCIIEPUMEHT,
nabopaTopHbIC pabOThI, MPAKTUKYM).

Me:xknpeaMeTHblie CBA3U.

WN3yuenue kypca @usuku yruyon€nHoro ypoBHs B 10 kiacce
OCYLIECTBIIAETCS C YYETOM COJEPHKATEIbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mestcnpedmemuoie nOHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
no3HanuA: SBIICHUE, HAay4HbIM (hakT, rumoresa, (u3nyueckas BeIUYHHA, 3aKOH,



Teopusi, HaONIOIEeHHe, OHKCIEPUMEHT, MOJEIMPOBAaHUE, MOJeNb, H3MEpEeHHUE,
MOTPEITHOCTH U3MEPEHUH, N3MEPUTENbHBIC TPUOOPHI, H(poBas TadopaTopwsl.

Mamemamuxka: peiieHue cucCTeMbl ypaBHeHHMH. JluHeitHas QyHKIus,
napabona, runep6ona, ux rpaduku u cBoiicTBa. TpuroHomerpuieckue QyHKIHMH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl ¥ BX MPOEKIIUU Ha OCH KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanndeckoe NBIKEHUE B )KUBOW Tpupoje, Tuddys3usi, ocMoc,
TEIUIO0OOMEH JKMBBIX OPTaHW3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3aIUsl OMOOPTaHWYECKOTO TOIUTMBA JUISI  BBIPAOOTKH  «TEIJIOBOW» |
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKCHHE U KalMJUIIPHBIC SIBICHUS B TIPUPOJIE,
AJIEKTPUYECKHE SBIICHUS B )KMBOW TIPUPO/IE.

Xumua: JDUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYII,
MOJIb BEIeCTBA, MOJISIpHAas Macca, IONydyeHHe HaHOMAaTepHalioB, TEIIOBBIC
CBOMCTBA TBEPHBIX TEJ, KHUIKOCTEH M Ta30B, )KUIKHE KPUCTAIUIBI, JIEKTPHICCKHEC
CBOWMCTBA METAJIOB, DJIEKTPOIUTUICCKAS TUCCOIMAIINS, TaThbBaHUKA, DJIIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpaghua: BnaxxHoCTh BO311yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue JBIKEHUH C MCIONIb30BAHUEM MEXaHU3MOB,
yu4€T CyXOro U JKHIKOTO TPEHUS B TEXHHKE, CTaTHUYECKHE KOHCTPYKIUH
(KpoHIITEHH, pemeéTyaTbie KOHCTPYKIIMH), MCIOIh30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKH B TEXHHUKE (THPOCKOM, BOJAOMET W JPYTHE), IBHUTaTellb BHYTPCHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWILHUK, KOHAUIIMOHED, TEXHOJIOTUH
MOJTyYeHUs COBPEMEHHBIX MaTepHalioB, B TOM 4YHCJIE HAHOMATEpUaJOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTaTHYecKasl 3aIluTa, 3a3eMJICHHE JIIEKTPONpUOOpOB,
ra3opaspsIHbIE JIAMIIbI, TOIYIPOBOJHUKOBBIC TPHUOOPEI, TaThbBaHHUKA.

11 KVIACC

Paznen 4. daekTpoguHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TMOCTOSIHHBIX MAarHMUTOB U IPOBOJHUKOB C TOKOM.
MaruutHoe mosnie. BekTtop MarHuTHOM wuHAYKIuU. [IpuHnun cynepno3unuu
MAarHUTHBIX MOJIEW. JINHUA MarHUTHOW UHIYKLWH.

MarauTHOE MoJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KATYIIKU U
KpyroBoro Butka). OneIT IpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJb. [[BHKEHHE 3apsHKEHHON YaCTHUIIBI
B OJJHOPOJAHOM MarHuTHOM moiie. Pabota cuibl Jlopenna.

MarnauTHoe 1ose B BeniecTBe. DeppoMarHeTuky, napa- u JuaMarHeTUKU.



TexHuueckue yCTpOﬁCTBa N TCXHOJIOI'HYCCKHC IIPOLCCChI: IMPUMCHCHHC

MMOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TE€CTEP-MYJIbTUMETP,
AIIEKTPOABUTATEND SIKOOU, YCKOPUTENH FJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nauHMII  MHAYKIMM ~ MArHATHOTO  TOJSL  TIOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHUl MarHMTHOM MHIYKIAM MOJISI AJIMHHOTO MPSIMOTO TTPOBOAHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJIUTA.

HaGnroneHnue nBrKeHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunIUI JEUCTBUS AIEKTPOU3MEPUTEIHLHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomolt, nPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJISI MOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AeiCTBUS MOCTOSIHHOIO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cunbl AMnepa.

N3ydenune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOM MHAYKIIMA HA OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOyKuus.

SlBneHue AIEKTpOMarHUTHOM HWHAYKIUU. [lOTOK BEkTOpa MarHUTHOU
nHaykuud. JJIC uHAYKUMH. 3aKOH JJIEKTpOMAarHUTHOM wuHAyKuuu Dapanes.
Buxpeoe anektpuueckoe nosne. Toku Dyko.

OJIC uMHAYKIMU B TPOBOJHUKE, IBHKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIe.

[TpaBuiio Jlenua.

NunyktuBHOCTh. Karyilika HWHAYKTUBHOCTH B II€MKA TOCTOSHHOTO TOKA.
Arnenune camonHayKuuu. IJC caMOMHIYKIUH.

DHEPrusi MarHUTHOTO TMOJI KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJIOTUYECKHE MPOIIECChl: WMHIYKIMOHHAS
1e4b, COJICHOU], 3alIMTA OT AJICKTPU3ALMU TEJ MPU JBUKEHUU B MATHUTHOM T0JIE
3eMJu.

Jemoncmpayuu.

HaGnronenue siBjeHUS SJ€KTPOMarHUTHOW UHTYKITUH.

UccnenoBanne 3aBucumoctn JOJ[C HMHAYKIMH OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



[TpaBuiio Jlenua.

[Tagenue marauTa B aJlOMUHUEBON (MeIHON) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenoranue 3aBucumoct DJIC caMOMHIYKIIMU OT CKOPOCTH M3MCHECHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, NPAKMUKYM.

HccnenoBanue siBJICHUS SJIEKTPOMAarHUTHOW UHIYKIIUH.

OmnpeeneHue UHIYKIIUA BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue siBJICHUS CAaMOWHTYKITUH.

COopka MoJIenu JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zaen 5. KosiebaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieoanus.

KonebarenpHas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonnueckue kosiebanus. KuHemaTtnueckoe M JUHAMUYECKOE OIKCAHUE.
DHepreTUYecKoe OMucaHue (3aKOH COXpPaHCHHS MEXaHMYECKOHN sHepruu). BeiBoa
JTUHAMHUYECKOTO ONMUCAaHMS TAPMOHMYECKUX KOJIOAHUN M3 UX IHEPIeTHUYECKOTO M
KHHEMaTHYECKOT'O OIMHUCAHMSI.

AMrmiutyna u ¢asza kosiebanuii. CBsi3b aMIUTUTYJIBI KOJI€OAHUN HCXOHOU
BEJIMYUHBI C aMITUTyAaMU KoJieOaHUl €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m yacrora konebanuit. Ilepron Manbix CBOOOTHBIX KOJeOaHUN
MaTeMaTH4ecKoro MasTHuka. llepuon cBOOOIHBIX KoOJIEOAHHWM MPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxaromux koyieOanusx. BeiHyKneHHble koyebanus. Pezonanc.
Pe3onancunas kpuBas. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOAHUS.

TexHudeckue ycTporWcTBa U TEXHOJIOTHYECKHUE MPOIECCh: METPOHOM, Yachl,
Kadelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck Koae0aTeILHOTO IBMKCHHU.

HabGnronenrue He3aBUCUMOCTH TIEpHOia MaJIbIX KOJIeOaHU rpy3a Ha HUTH OT
aMILTUTY IBI.

HccnenoBanue 3aTyxaronmx KojaebaHuil v 3aBUCUMOCTH MEPUOJIa CBOOOTHBIX
KOJIe0aHU OT CONPOTUBIICHHUS.

HccnenoBanne kojebaHUM Tpy3a HAa MAaCCUBHOW TMPYKHUHE C UEJBIO
dhopMupoBaHUs MPEACTABICHUIN 00 UIeaIbHOW MOJIETTH IPY>KUHHOTO MasTHHUKA.

3aKOH COXpaHECHUS DHEPTHUH MPH KOJICOAHUAX TPy3a HA MPYKUHE.

HccnenoBanue BBIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, NPAKMUKYM.



W3mepenue mnepuoaa CBOOOAHBIX KOJEOAHUN HUTSHOTO U MPYKHUHHOTO
MasITHUKOB.

N3yyenue 3aKOHOB ABMKEHUS TeJla B X0/1€ KoJieOaHUM Ha YIIPyroM ToJIBEce.

N3yuenne nBUKEHUS HUTSHOTO MassTHUKA.

[IpeoGpazoBanue FHEPTUU B IPY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHHS aMIUTMTYbI 3aTyXaIOUUX KOJIeOaHUM.

HccnenoBanne BoIHYXICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazcHummusle Koj1edanusi.

Konebarenpubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJI€OaHUS B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsijia KOHJEHCATOpa C aMIUIMTYAON CUJIbl TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMsI SHEPTHH B HJI€AJIbHOM K0J1e0aTeTbHOM KOHTYPE.

3aTyxaromue 3JEKTPOMAarHUTHBIE KoseOaHus. Brinyxaennbie
AIEKTPOMArHUTHbIE KOJIECOaHMUSI.

IlepeMeHHBI TOK. MONIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JeICTBYIOIEe 3HAUYEHHE CHUJIbl TOKA M HAINpSOKEHUS MpU Pa3IudHON ¢dopme
3aBUCHUMOCTH [IEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJanpHbId NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIENIM CUHYCOWJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHC HaIpsKEHUN.

Uneansubiit  Tpanchopmatop. IlpousBoacTBo, mnepenadya u mnotpebieHue
AIEKTPUYECKOU JHEPTUMU.

DKOJIOTUYECKHE PHUCKH NPU MPOU3BOJACTBE 3JeKTposHepruu. Kynprypa
WCIIOJIb30BAHUS AIEKTPOIHEPTUN B TOBCETHEBHOM )KU3HU.

TexHu4yeckne yCTpOHCTBAa M TEXHOJOTMYECKUE MPOILECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jemoncmpayuu.

CB0OOHBIC DJICKTPOMArHUTHBIE KOJICOAHMSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIECOAHUM OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiiorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparTop He3aTyxaroUUX 3JEKTPOMArHUTHBIX KOJIeOaHUM.

Mopenb 3JIeKTpPOMAarHUTHOTO TEHEPATOPA.

BoiHyXIeHHbIE CHHYCOUAAIbHbIE KOJIEOaHUsI.

Pesucrop, karymka MHIYKTUBHOCTH M KOHJEHCATOp B LIEMU MEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MoOCHeqOBAaTEbHOM COEIMHEHUM PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTHU ¥ KOHJEHCATOpAa.

YCeTpoicTBO M IPUHITUIT JeHCTBUS TpaHChopMaTopa.



Mojenb TUHUU SIEKTPOIepe1auH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM.

N3yuenne Tpancopmaropa.

HccnenoBanne NEpeMEHHOT0 TOKAa Yepe3 MOCJIEeNOBATEIbHO COEIUHEHHBIC
KOHJICHCATOP, KaTYyIIKy U PE3UCTOP.

HaGnroneHue 31eKTpoOMarHuTHOTO Pe30HaHcA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEIU NTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE GOTIHDL.

MexaHnudyeckue BOJHBI, YCIOBHUS HMX pacnpocTpaHeHus. I[lomepeunbie u
NpoAoJibHbIE BOJHBL. Ilepuoa, CKOpOCTh pPacHpOCTpaHEHUS] W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpaXEHHUE, MpesioMJieHue, WHTepDEepeHIus U
audpaKuus.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHUSI M3IYYEHUS SJICKTPOMATHUTHBIX BOJIH.
B3aumHas opreHTalusi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CpolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPaXXEHUE,  MPEIOMIICHHUE,
noJisipu3anusi, tHTepdepeHIys u 1udpaxims.

[IIxana 31€KTPOMArHUTHBIX BOJIH. [[pyuMeHEHUE AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paaUOCBSI3U U TeNEeBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpONCTBA M TPAKTUUECKOE NPUMEHEHHUE: MY3bIKAIbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TeJIIEBU30p, aHTeHHa, Tenedon, CBU-nieys,
yJIbTPa3ByKOBasi TUATHOCTUKA B TEXHUKE U MEJUIINHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOOJIbHBIX BOJIH.

Kone06mromeecst Teo kKak UCTOYHUK 3BYKa.

3aBUCUMOCTH JJTMHBI BOJTHBI OT YaCTOThI KOJICOAHUIA.

HalGmronenue oTpakeHus ¥ MpesioMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue naTepdepeninu u 1udpakiiuu MeXaHM4eCKUX BOJIH.

AKyCTHYECKHI pEe30HaHC.

CaolicTBa yJIbTpa3ByKa U €ro NpUMEHEHUE.

HaGnroneHue cBSi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW W
4aCTOTOM KoJIeOaHUM.

UccnenoBanne  CBOMCTB ~ 3JIGKTPOMAarHUTHBIX ~ BOJIH: OTpaXXCHHUE,
MpeJIoOMIICHHE, ToJisIpu3aIus, Tudpakius, UHTepdepeHIHs.

Oo6HapyxeHre HHOPaAKPaCHOTO U yIbTPa(hUOIETOBOIO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, NPAKMUKYM.



N3yueHne napaMeTpoB 3BYKOBOIl BOJIHBI.

N3yueHne pacripocTpaHEHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHHOE paclpoCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyu cBera.
ToyeuyHblii ICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHUs: cBeTa. [locTpoenue nzoOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MMOKa3aTeNb
npenomiieHus. OTHOCHUTENbHBIN MTOKa3aTeNb npeaomiieHus. IIocTOSIHCTBO 4acTOTEI
CBETa M COOTHOUIEHWE [JIMH BOJH IIPU IEPEX0JIe MOHOXPOMATHYECKOIO CBETa
4yepe3 rpaHully pas3zena AByX ONTUHYECKHUX CPEl.

Xon nyueit B mpusme. ucnepcus cBeta. CinokHbIM cocTaB 0€llOro cBeTa.
[Ber.

IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIil yrojl MOJHOTO BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparomiue W pacceuBamIiue JHUH3bl. ToHkas JuH3a. DOKycHOe
paccTOsIHME M OINTHYEeCKas CHJIa TOHKOW JMH3bI. 3aBUCUMOCTbH (POKYCHOTO
pPacCTOSIHUSI TOHKOM cepruuecKol JUH3bI OT €€ FeOMETPUM UM OTHOCUTEIHHOTO
MOKa3aTeNs MPETOMIICHHUS.

dopMyJia TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30MU.

Xop Jiyda, MPOMIEANIEr0 JIMH3Y IOJ HPOWU3BOJBHBIM YIJIOM K €€ TJaBHOU
ontuyeckod ocu. IlocTpoeHune u300pakKeHH TOYKM U OTpe3ka MNpsSIMON B
coOMparoUMX U PaCCEUBAIOIINX JIMH3aX U UX CHUCTeMaXx.

OnTuueckue nmpubopsl. Paszpematomas cnoco6HocTh. [11a3 kak onTudeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. HuTepdepenums cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCUMYMOB W MHUHUMYMOB B HHTep(EpeHIMOHHOM
KapTHHE OT JBYX KOTE€PEHTHBIX MCTOYHHMKOB. IIpuMepsl KilacCHUECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakius cBera. Judpakuronnas pemérka. YciaoBue HaOIOACHUS
[VIABHBIX ~MAKCUMYMOB TIpM MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
IUGPaKIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudyecknue yCTpOWCTBA M TEXHOJOTMYECKHE IMPOLECCH: OYKH, JyIa,
nepuckomn, (oroanmnapar, MUKPOCKON, MPOEKIMOHHBIM armapaT, MpOCBETICHHE
OINITUKH, BOJIOKOHHAS ONTHUKA, TU(PPAKIIMOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPaYKEHHUSI CBETA.



HccnenoBanue npenoMieHUs CBETA.

Habiroenne moiaHoro BHyTpEHHEro OTpakeHus. Mojienb CBETOBO/IA.

HccnenoBaHne XoJa CBETOBBIX IIYYKOB 4Epe3  IUIOCKOMAPAIIIENbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOa.

HaGnronenue natepdepeHum creTa.

Habmonenne 1BeTOB TOHKHUX MJIEHOK.

HabGnronenue nudpakuuu crera.

N3yuyenue nupakimoOHHON PEeIIETKH.

HaGnronenue nudpakiiuOHHOTO CIIEKTpA.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipusanuu cBeTa.

[TpumeHeHne MOJISIPOUIOB ISl U3YUEHUS MEXaHMYECKUX HaIMPSHKCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomolt, nPAKMUKYM.

N3mepenue nokazaress NpeJoMICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pPAacCTOSHMSI OT BeulecTBa (Ha
puUMepe KUIKUX JTHUH3).

N3mepenune (HhoKyCcHOTO paccTOSIHUS PACCEUBAIOIINX JIMH3.

[Tony4yenue nzoOpaxeHUsI B CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3BI.

[Tonyuyenue n3oOpaxeHus! B CUCTEME U3 ABYX JIUH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Ha6monenne nudpakunu, nHTepdEepeHInn 1 NoJIIpU3alK CBETA.

N3yueHne nosasipusaium CBeTa, OTPAXKEHHOTO OT MMOBEPXHOCTH AUDIIEKTPHUKA.

N3yuyenue nnTepdepeHinm Ja3epHoro U3nyyeHus Ha JBYX HIesX.

HaGmonenue nucnepcum.

HaGmonenue u uccnegoBanue 1UPpakIMOHHOTO CIIEKTPA.

N3MmepeHne JIMHbI CBETOBOM BOJIHBI.

[TomyueHue criekTpa U3IydeHHUs CBETOAMOAA MPHU MOMOUTH ITUPPAKIIUOHHON
PELIETKHU.

Paznen 6. OCHOBBI crIeNMAJIbHOI TEOPUU OTHOCUTEJIbHOCTH.

['panuiel TpUMEHMMOCTH  KiIaccMdeckod — mexaHuku.  [loctynatsl
CIEUHUAIIbHON TEOPUU OTHOCUTEIIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOW  uHTepBai. [IpeoOpazoBanus  Jlopenia.
VYcnoBue mnpuuMHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAICHUE JJINHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MacChl ¢ SHEPrUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPrus
MTOKOSI.



TexHuueckre yCTpOHCTBa W TEXHOJOTHYECKHME MPOLECCHI: CIIYTHUKOBBIE
MPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

VYyeHnueckuil SKCeprUMeHT, JIabopaToOpHbIe PabOThI, MPAKTUKYM.

OnpeneneHue HMMOyJAbca MW SHEPIUM  PENSTHUBUCTCKUX  4acTull (1O
dboTtorpadusM TpEeKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM T10JIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011o60ii 0yaiusm.

PaBHOBecHOE TeruiOoBOE U3NydeHUe (M3NIydeHHe aOCONIOTHO YEPHOIrO Tena).
3akoH cMmelienus: Buna. I'unore3a [lnanka o kBaHTax.

®oToHBI. DHEPrUs U UMIYJIbC (POTOHA.

dotorpdext. Onbiter A. I'. Cronerosa. 3akoHsl ¢oToddPdexra. YpaBHEHUE
OiiamreitHa st potodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YAcTHOCTH, JaBJEHUE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakawlnyro moBepxHocTh). Onbitel II. H.
Jlebenena.

BosiHoBeIE€ cBOMCTBA yacTull. Bosusl ae bponna. [limHa BoHbl ae bpoia n
pasMepsl o0nacTH JIOKamu3alMM JIBHKYyHIeicss 4vacTuipl. KopryckynspHo-
BOJIHOBOM ayanu3M. [{udpakuus 3JeKTPOHOB Ha KpUCTaIax.

Crneuuduka mndmepenuii B Mukpomupe. COOTHOIICHHS] HEoNpeaeaEéHHOCTEN
I'eitzenbepra.

TexHuueckre ycCTpONCTBa M TEXHOJIOTMYECKHE TMPOILECChl: CIEKTPOMETP,
dboTosnemMeHT, GOTOJATUMK, TYHHEJIbHBIM MHUKPOCKOI, COJHE4YHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®otoad(heKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHero ¢poTodddekra.

HccnenoBanue  3aBUCHUMOCTH  CONPOTHUBIEHHUS  IMOJYNPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

CBeToanoy.

Conneunas Oartapes.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomolt, NPAKMUKYM.

Hccnenosanue goropesucropa.

N3mepenue nocrossuHol [1nanka Ha ocHOBe uccieaoBanus ¢potodddekra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pPEe3 CBETOJINO OT HAIPSIKEHHUS.

Tema 2. Qu3zuxka amoma.

OneIThl MO HMCCIENOBAHMIO CTpOeHHUs aToma. [lmanerapHas monenb atoma
Pezepdopna.

[loctynatel bopa. U3nydyenue u norjiomieHre HOTOHOB MpH Mepexojie aToMa
C OJTHOTO YPOBHS SHEPTUU Ha APYTOM.



Bunpl ciektpoB. CrieKTp YpOBHEW SHEPTUU aTOMA BOJIOPO/IA.

CnoHTaHHOE M BBIHYXIEHHOE U3y4yeHue ceera. Jlazep.

TexHu4yeckne YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: CHEKTPATIbHBIN
aHanu3 (CIEeKTPOCKOIT), a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onbiTa Pezepdopaa.

HaGmronenne nuHeRyaThiX CIEKTPOB.

VY CTpoiCTBO U ACCTBHE CUETUYMKA NOHU3UPYIOIINX YaCTHLI.

Ornpenenenue JIMHBI BOJIHBI JIA3€PHOTO U3JIYUYEHHUS.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomal, npaKmuKym.

Hab6nronenue nuHelvaToro cekTpa.

HccnenoBaHue CIEKTpa pa3peKEHHOI0 aTOMapHOrO BOJIOPOJAa U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Du3uxka amomHo20 A0PaA U IN1EMEHMAPHBIX YACMUY,.

Hyxnonnas moxaens sgpa I'eiizenOepra—MBanenko. 3apsn sapa. MaccoBoe
yucio aapa. M3otomnsl.

PanuoaktuBHOCTh. Anb(da-pacnaz. DJIEKTPOHHBIA W TMO3UTPOHHBIA Oerta-
pacnan. ['amma-n3nydyeHue.

3aKOH paJMOAaKTUBHOIO pacmnajna. PanvoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiiCTBa MOHU3HUPYIOUIETO H3JIYy4YEHHUs. BiusHHE paJuoOaKTMBHOCTH Ha JKHBBIC
opranu3Msbl. EcrectBenHbili hoH uznydenus. Jlozumerpusi.

DHeprus cBsI3U HYKJIOHOB B siipe. SnepHbie cuiibl. [ledexT maccsl siapa.

Snepusie peakiuu. Jlenenue u cunres saep. SAnepusie peaktopsl. [Ipobiemsr
YIOPABISEMOIO TEPMOSIIEPHOIO CHHTE3a. OJKOJIOTMYECKHE AaCIEKThl pPa3BUTHS
AIEPHON DHEPTETHUKHU.

Mertozasl perucTpalyy U UCCIEI0BAHMS 3JIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOACHCTBHUS. bapuOHBI, ME30HbBI M JIENTOHBI.
IIpencraBnenne o CrangapTHoi Mojenu. KBapk-rimrooHHas MOJIEIb aIpOHOB.

@uznka 3a npenenamMu CranpapTHod mozaenu. TéMHas Marepus U TEMHas
SHEPTHUS.

EnuncTBo pusnyeckoil kapTUHBI MUpA.

TexHuueckne yCcTpOorCTBa U TEXHOJIOIMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, sAepHbIi peakTop, TEPMOSJAEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-pe30HaHCHAsi ToMOorpadusi.

Yuenuueckuii sxcnepumenm, nadopamopuvie pabomaol, npaKmuKym.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paauoakTUBHOTO (OHA C UCIIOJIb30BAHUEM JTO3UMETPA.

N3yyenue nornouieHus: 6eTa-4yacTUll aTlFlOMUHUEM.

Paznes 8. JiieMmeHTBI aCTPOHOMHUM U ACTPOPU3HKH.



DTtanbl pa3BUTHS acTpoHOMUHU. [IpuKkiiaiHOe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
acTpoHOMHH. [IpUMEHUMOCTH 3aKOHOB (HU3UKU T OOBSCHEHHUS IPHUPOIBI
KOCMHYECKUX 00BEKTOB.

Metonpl acTPOHOMHUYECKUX HccieAoBaHui. COBPEMEHHBIE ONTHYECKUE
TEJIeCKOIIbI, PaANOTENIECKOIBI, BHEaTMOC(epHass aCTPOHOMHUSI.

Bun 3Bénnoro Heba. Co3Be3nusi, sipkue 3BE3MBI, IUIAHETHI, X BUIUMOE
JBH>KEHUE.

CosnHeuHasi cuctema.

Connue. ConneuHnas akTuBHOCTh. McTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, X OCHOBHbBIC XapaKTEPUCTUKHU. J(uarpamma «CleKTpalibHbIN Kjiacc —
CBETUMOCTbBY». 3BE3bl TJIABHOW MOCJIEAOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEI0BAaTEIbHOCTH. BHyTpeHHEE CTpOCHHE
3BE31. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUU U 3Bostounu CoyHIa U
3BE3/. DTalmbl )KU3HU 3BE3I.

Mineunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B sAIpax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66ma. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpykrypa Beenennoil. MeTtaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Yuenuuecxkue nabnwoenus.

HaGnronenust 3B€3mHOr0 HeOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JIJIs ONpe/eeHUs TOJI0KEHUsI HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3aus (CEeBEpHOro MOdylIapusi U SPKUe
3BE3/bI.

HaGmionenuss B Teneckon JIyHBI, TUIaHET, TYMaHHOCTEM | 3BE3IHBIX
CKOIIJICHU .

Du3nYecKui NPaKTHKYM.

Cnioco0bl n3MepeHusi GU3NIECKUX BEJIMUYUH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC TTOTPEIIHOCTH U3MEPEHUM (PU3NUECKUX BEITUYMH.
OueHka rpanui] MOrPeIIHOCTEMN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HUCCIECHOBAHUNA  3aBUCUMOCTEM
(bU3MYeCKUX BEIWYWH, MPOBEpPKa MPEIJIOKEHHBIX Trumore3 (BeIOOp H3 padoT,
OMMCAHHBIX B  TEMATHUYECKUX  pa3fesiaXx «YUYEHHUYECKHH  HAKCIEPUMEHT,
nabopaTopHbIC PabOThI, MPAKTUKYM)).

Oo6o0maromee NoBTOPEHNE.



O0o01ieHne U cucTeMaTu3alus CoAep KaHus pa3zieloB Kypca «MexaHukay,
«MonekynspHas (pu3MKa U TEPMOJUHAMUKAY», «DIEKTpoAUHaMuKa», «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJBbHOW TEOPUHU OTHOCHUTEIBHOCTH», «KBaHTOBas
¢uznka», «IE€MEHTBl aCTPOHOMUU U ACTPOPUIUKNY.

Ponb ¢Qu3ukm U acTpOHOMHM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax AesTeIbHOCTU YeIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHON Hay4YHOM KapTHHE MHUPA, 3HAYEHUE OMUCATEIbHOM,
CUCTEeMAaTU3UPYIOIIeH, OOBACHUTENbHOM M  NPOTHOCTUYECKOW  (yHKUUN
(bu3nuecKkol Teopuu, poiib GU3NUECKON TeOpuu B (POPMUPOBAHUH TTPEICTABICHUN
0 (U3MYECKON KapTHHE MHUpPA, MECTO (PU3UUYECKON KapTUHBI MHpa B OOIIEM DAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUIN O IPUPOJE.

Me:xxnpeaMeTHblie CBSA3U.

N3yuenue kypca @usuku yriuyon€HHoro ypoBHs B 11 kiacce
OCYLIECTBIIAETCS C YYETOM COJIEPHKATEIbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanHuA: SBIICHUE, HAy4HbIM (haKT, rumoresa, (u3nyueckas BeTUYHHA, 3aKOH,
Teopusi, HAONIOAEHUE, DKCIEPUMEHT, MOJAEIUPOBAHUE, MOJAEIb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHU I, U3MEePUTEIbHBIE TPUOOPHI, IMPpoBas JadopaTopus.

Mamemamuka: pemieHUE CUCTEMBbl YpAaBHEHUH. TpPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKUHUH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoanbie 3nemMeHTapHbIX QyHKIUH. [Ipu3Haku nogoOus TPEyrojJbHUKOB,
OIpe/ieTIeHNE MIIOLAAN IIIOCKUX GUryp u o0béMa Tel.

Buonozua: >nextpuueckue sIBICHUS B KUBOW INpUPOAE, KoJieOaTelabHbIE
IBWKECHHUSI B JKMBOM TMPUPOJE, DSKOJOTMYECKHE PHUCKH MPU IPOU3BOICTBE
AIEKTPOIHEPTUH,  DAJIEKTPOMAarHUTHOE  3arpsA3HEHHUE  OKpYXKalollled  Cpenpl,
yJIbTPAa3ByKOBasi [IMArHOCTHKAa B MEAMIIMHE, ONTHYECKUE SBICHUS B IKHUBOMU
MIPUPO/IE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa3OBaHUS KPUCTAJUIMUECKOW PpEHIETKU, CIEKTPabHbBIN
aHasus.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3alIEKM MAarHUTHBIX  pYA,
(doTochEMKa 36MHON TOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTaTeNlb SIKOOU, reHepaTop MEePEeMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JVMHUU 3JIEKTpONepeaay, 3IEKTPOABUTATENb, pafap, PaIUONPUEMHHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-neub, ynbTpa3ByKoBas JAMATHOCTHKA B TEXHUKE,



HpOGKLIHOHHBIﬁ arriapar, BOJIOKOHHAA OIITUKA, COJIHCYHAA 6aTapeﬂ, CIITYTHHUKOBLIC
HpI/IéMHI/IKI/I, AACPHAA SHCPTCTUKA U IKOJIOTUYCCKUC ACIICKThI ec Pa3BUTHA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PpPe3yJbTATbl OCBOCHHUSA Y4eOHOro mpeamera «Duzuka
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00 YYaIOIINXCSI PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KXU3HEHHOTO
ONbITA U OIBITA JIEATEIBHOCTH B IIPOLECCE PEAIM3ALNN OCHOBHBIX HAIIPaBJICHUU
BOCHUTATEIBLHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMSA:

e chOpPMHUPOBAHHOCTh TIPAXAAHCKOW  MO3UIMKM  OOydYaromerocss  Kak
aKTUBHOI'O U OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIEeCTRa;

e TMPUHATHE TPATUIMOHHBIX OOIICUYETIOBEUECKUX T'yMAaHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CAMOYIpPABJICHMM B 00pa3oBaTesbHON
OpraHu3alNu;

e VYMEHME B3aUMOJECHUCTBOBATH C COUHMAJIbHBIMM  HMHCTUTyTaMH B
COOTBETCTBUHU € UX (DYHKITUSIMH U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIBHOCTH.

NAaTPUOTHYECKOT0 BOCIIUTAHUA:

e chOpMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA;

e I[IEHHOCTHOE OTHOILIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00JaCTH (DU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO TTOBEJICHNS,

e CIOCOOHOCTH OLICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIIeHUs,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U ILIEHHOCTH, B TOM
YHUCIIE B IEITEIIBHOCTA YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYUBOTO OYIyILETO.

3CTETHYECKOT0 BOCIIUTAHMSL:

e DOCTETUYECKOE OTHOILICHWE K MHUPY, BKJIOYasd HCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (HU3NIECKON HAyKe.

TPYAOBOI'O BOCIIMTAHUSA:



MHTEPEC K Pa3InyHbIM cepam npodhecCruoHaTIbHON NeATeIbHOCTH, B TOM
Yyclie CBSI3aHHBIM C (QU3MKOW W TEXHHUKOM, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOp Oyayiel npodeccuu 1 pearn30BbIBaTh COOCTBEHHbIE
KU3HEHHBIE IIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHHIO U CaMOOOpa30BaHHUIO B
00acTH (PU3KUKHU Ha MPOTSHKEHUU BCEH KU3HU.

IKOJIOI'HYECKOI0o BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTHYECKON KyJIbTYphI, OCO3HAHUE TI00aTbHOTO
XapakTepa HKOJIOTHYECKUX MpoodIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYKAIOWIEHW Cpele Ha
OCHOBE 3HaHMS 11eJIe YCTOMYMBOIO pa3BUTHS YE€JIOBEYECTBA;

pacIIUpEHUE OINbITa JEATEIBHOCTH 3KOJOTHUYECKOW HAIpaBJICHHOCTU Ha
OCHOBE UMEIOIIMNXCS 3HAHUM 10 (pu3MKe.

HEHHOCTH HAYYHOI'O ITIO3HAHUA

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3MUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAYYHOW AESATEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
M3yueHUs] (DU3UKU OCYIIECTBIATh MPOCKTHYID U HCCIEAOBATEIBCKYIO
NEATENIBbHOCTh UHAUBUAYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBbie JJornueckue 1eiicTBUA:

CaMOCTOATEIbHO  (OPMYIUPOBATH W  aKTyaJIU3UpOBaTh  MIpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LN JEATEIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUYHS B PACCMaTPUBAEMBIX
(bU3HYECKUX SBICHUSAX;

pa3pabaTbiBaTh IUIAH PEIICHUs MPOOIeMbl ¢ YUETOM aHaIN3a UMEIOIIUXCS
MaTepUalbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OLEHUBAaTh COOTBETCTBUE
PE3YIABTATOB LIEISAM, OLICHUBATH PUCKH MOCJIEICTBUMN AEATEIbHOCTH;
KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B YCIOBHUSX pPEabHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciienoBaTe/IbCKNE JeMCTBUS

BJIAJETh HAYYHOM TEPMHMHOJIOTHEH, KIIFOUEBBIMUA MOHATUSMH U METOJaMHU
(bu3nuecKon HaAyKu;



BJaJ€Th  HABbIKAMH  y4eOHO-MCCIIEOBATEIIbCKOM W MPOEKTHOMN
NesTeNbHOCTH B 00sacTh (U3HKHA, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pEIIeHHs 3afad (PU3NYecKoro
coJiep>KaHusl, IPUMEHEHHIO PAa3IMYHbIX METO0B IMO3HAHMUS;

BJIaJ€Th BHUJIAMHU JESATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpETaln, MpeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUeOHBIX
CUTyallUsIX, B TOM YHCJE MPHU CO3JaHUHM Yy4EeOHBIX MPOEKTOB B 0OJACTU
buzuky;

BBISIBJISITh MPUYMHHO-CICACTBEHHBIE CBSA3M U aKTyaJIU3UpOBaTh 3ajady,
BBIIBUTATh TUINOTE3y €€ pelIeHHs, HaxOJuTh AapryMEHThl  JUIS
J0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUU
pelIeHuUS;

aHAIM3UPOBATh TMOJYYEHHbIE B XOJE€ pEIICHUsS 3a7aud pe3yibTaThl,
KPUTHUYECKU OLEHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3aJayl B 00pa3oBaTebHOMN
TSI TEIbHOCTH, B TOM YUCJIE MPU U3YUYEHUU (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;
YMETh TMEPEHOCUTh 3HaHUS N0 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3HEJEATEIHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIIBUTAaTh HOBBIE UJIEH, NIPEJIaraTh OPUTHHAIIBHBIE TIOJIXO0/IbI ¥ PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a]1a4UH, JOMYCKAIOIUE albTePHATUBHbBIC PEIICHHUS.

Pabora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMHU MOJIyYeHHUS MHGOpMAIUU (U3HUUYECKOTO COJEpPIKAHMS
U3 HCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IOHUCK,
aHalM3, CHUCTEMATU3AlMI0 U WHTEPHNpETalui0 MHOOpPMAIMU pa3IudHbIX
BUJIOB ¥ (JOPM IIPE/ICTABIICHHUS,

OLICHMBATh IOCTOBEPHOCTh MH(OpMAINK;

UCIIOJIb30BaTh CpPEeACTBA HH(POPMAIMOHHBIX M KOMMYHUKALMOHHBIX
TEXHOJIOTUA B  PEUIEHUM  KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COONMIoACHHMEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHusi, IMPaBOBbIX H
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOMN 6€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOTO COAEp>KaHMS B pa3IMYHBIX (opmaTax C
y4€TOM Ha3HaueHHs HMHPOpMAlMM U I1eJIeBOM ayauTOpUU, BHIOHpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YATH3ALIUH.

KoMMyHuKaTHBHBbIE YHUBEpPCAJbHbIE Y4eOHbIe 1eiiCTBUA:



OCYHIECTBJIATH OOILIEHWE Ha Yypokax GU3UKM U BO BHEYPOUHOH
NesITENbHOCTH;

pacno3HaBaTh NPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallUd W CMST4aTh
KOH(DJTUKTBHI;

pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOK TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYaTbHON pabOThI;

BBIOMpATh TEMATHKY U METOJIbl COBMECTHBIX JEUCTBHUI C y4y€TOM 0OIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 YieHa KOJJIEKTUBA;

NpUHUMATh 11U  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBHUSI MO €€ JIOCTHKEHHUIO: COCTaBJIATh IJIaH
JeHCTBUH, pacpeessiTh POJIU ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYKIaTh
PE3yNIbTaThl COBMECTHOM pabOTHhI;

OLICHMBAaTh KAaueCTBO CBOETO BKJIAJa U Ka)XJOr0 yYaCTHUKA KOMaHIbl B
001l pe3yabTaT o pa3padOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBbBIE MPOEKTHI, OLIEHUBATh HJAEU C TMO3UIMH HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATErMYecKoe MOBEACHHE B Pa3IUYHBIX
CUTyallUsIX,  MNPOSABIATH  TBOPYECTBO W BooOpaxeHue,  ObITh
WHUIIMATUBHBIM.

PeryasTuBHble YHUBEPCAJbHbIE YUueOHbIE J1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYLIECTBIIATH II03HABATEIBHYK)  JEATEIBHOCTH B
o0jacT (U3MKK M AaCTPOHOMHH, BBISIBISATH NPOOJIEMBbI, CTaBUTh U
bopMyIIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH PEIICHUSI PACYETHBIX M KaUE€CTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS! MPAKTUYECKON padOThl C YYETOM HMMEIOIIMXCA
pPECypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paclmMpsATb  paMKH  y4yeOHOro TmpeIMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTEHNM;

JenaTb OCO3HAHHBIA BBIOOp, apryMeHTHpoBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 3a PELICHHUE;

OIICHUBATh MPUOOPETEHHBIH OITBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO 3PYAULUU B OOJACTU
(U3UKH, TOCTOSIHHO TIOBBIIIATh CBOM 0Opa30BaTEIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHAIBLHBI HHTEJLJICKT:



JlaBaTh OLICHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JESITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HaBBIKAMU TIO3HABATEIbHOW pedJIEeKCUH KaK OCO3HaHUs
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHU;

WCIIOIb30BaTh TPUEMBI pedIeKCUU JUIs OICHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIECHUS;

YMETh OLICHUWBATh PUCKU M CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHIDKCHHUIO;

MPUHUMAaTh MOTHBBI M apryMEHThl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JESATEIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;

NPUHUMAaTh MOTHBBI M apryMEHThl APYIUMX IPU AHAIU3E PE3yJIbTATOB
NESATEIIBHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mporecce MOCTHXKEHMS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOTPaMMBbI IO
busuke Ui ypoBHS CcpeAHEero oOmero oOpa3oBaHust y  oOydarouiuxcs

COBEPIIIEHCTBYETCS AMOITMOHAIbHBIN WUHTEJUICKT, TIPEAIOIar aroIui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWs,  BKJIIOYAIOIIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUIETh HAINIPaBJICHUS pa3BUTUSI COOCTBEHHOM
AMOIIMOHATIBLHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHMs, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEIECHHE, CIOCOOHOCTb aJanTUPOBATHCA K
AMOIMOHAJIBHBIM U3MEHEHHSIM U TPOSIBISATH T'MOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAI[MH, BKIIOYAIOLIEH CTpEMJICHUE K JIOCTHXKEHHIO LIeNH
U yCIleXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHUE JEeHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

AOMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHUMATh  3MOILMOHAIBHOE
COCTOSIHUE JAPYIMX, YUYWUTHIBATh €ro MpPH OCYILECTBICHUU OOIIEHUs,
CIIOCOOHOCTH K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTH  BBICTpauBaTh
OTHOUIIEHUS C APYIMMH JIOJbMHU, 3a00TUTHCSA, MTPOSABIATH HHTEPEC U
paspemiatb KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIbTATHI



K konmy oOyuenusi B 10 knacce mpeaMeTHbIe pe3ylbTaThl Ha YTIyOJIEHHOM
YPOBHE JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIHA:

e TMOHMMATh pONb (U3UKK B IKOHOMHUYECKOH, TEXHOJOTHYECKOH,
DKOJIOTUYECKOM, COIMAIBHOH W JTHYeCcKod cdepax meATenbHOCTH
YeII0OBeKa, POJIh U MECTO (PM3UKH B COBPEMEHHON HAyYHOW KapTHHE MHpA,
3HAYEHUE OIHUCATEIbHOM, CHUCTEeMaTU3UpyIoUlel, OOBIACHUTENHHON U
NPOTHOCTHYECKON  (QyHKIWA  (u3mueckoid Teopunm —  MEXaHHKH,
MOJIEKYJISIPHOW (DU3WKK M TEPMOJUHAMHKH, POJIb (U3UUYECKON TEOPUHU B
dbopMUpPOBaHNY TIPEICTABICHUHN 0 (PU3NUECKON KapTHHE MHUPA;

e pa3nMyaTh YCIOBUS TPUMEHUMOCTH MoOJeneld (GU3NYECKUX Tel |
npoleccoB (sBIEHUI): WHEpLHMAIbHAsS CcHUCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TENmo, MaTepuaabHas TOYKa, PABHOYCKOPEHHOE IBHKCHHE,
CBOOOJIHOE TMaJicHHe, aOCOJIIOTHO ympyras nedopmariusi, aOCOITIOTHO
yIIPyToe 1 a0COMOTHO HEYNPYTroe CTOTKHOBEHUS, MOJICIH Ta3a, KUJAKOCTH
U TBEPIOTO (KPUCTAUIMIECKOTO) Teja, HealbHbIi ra3, TOUYCUHBIN 3apsi,
OJIHOPOJTHOE AJIEKTPUUECKOE TMOJIE;

e pa3nMyYaTh YCJIOBUS (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (UUIECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIM xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB W
OTPaHUYCHHOCTH MCIIOTH30BAHMS YACTHBIX 3aKOHOB;

e AHAIM3WPOBATh M OOBICHATH MEXaHWUYECKHE IMPOLECChl U SBIICHUS,
UCTIOJNb3YSl OCHOBHEIC TIOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHUTEITHHOCTh
MEXaHUYECKOTO JIBHKCHHS, (POPMYJbl KHHEMAaTHKH PaBHOYCKOPEHHOTO
IBW)KEHUs, TpeoOpa3oBaHus [amunes O CKOPOCTH M TEpeMEIIeHUs,
3akOHbl HBIOTOHA, TPUHIMI OTHOCHTENHHOCTH [ amwmies, 3aKoH
BCEMHUPHOTO TATOTCHHS, 3aKOHBI COXPAHEHHS MMITYJIbCa U MEXaHUYECKOM
DHEpPTHH, CBsI3b PaOOTHl CHJIBI C W3MEHEHHEM MEXaHWYECKOW JHEepTuH,
yCIOBHUSI paBHOBECHS TBEPIOTO Tenla), TPH OTOM HCIOIB30BATh
MaTeMaTHYECKOEe BBIPAKCHHE 3aKOHOB, yKa3bIBaTh YCIIOBHSI
MPUMEHUMOCTH (PU3MYECKHUX 3aKOHOB: MpeoOpa3oBanuii ["anumnes, BToporo
U TpPEThero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUS HUMIyJIbCa U
MEXaHUYECKOUW SHEPTUH, 3aKOHA BCEMHPHOTO TSATOTCHUS;

e AHAIM3WPOBATHh M OOBSICHATH TEIUIOBBHIC MPOIIECCHI M SBJICHUS, UCTIONb3YS
ocHoBHBbIe monoxkeHnss MKT W 3akoHBI MOJEKYNApHOW (QUIUKH |
TEPMOAMHAMHUKHN (CBSI3b  JIABJICHHSI HJACALHOTO Ta3a CO CpeaHel
KMHETUYECKOW DHEpPTrHel TEIUIOBOro IBW)KCHHS W KOHIIGHTpallMel ero
MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEIIECTBA CO CpPEOHEH KHWHETHYECKON
DHEPrUei TETUIOBOTO JBWKEHHS €TO YaCTHII, CBS3h JABJICHHS HICATBHOTO
raza C KOHIIGHTpAIMel MOJIEKYT H €ro TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kimamneiipona, mepBbIii 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHMsI PHEPTUHM B TEIUIOBBIX IPOIECCax), MpH 3TOM HCIOJIH30BaTh
MaTeMaTHYECKOE BBIPAYKCHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KnanelpoHa;

aHAJTU3UPOBATh U OOBACHATH JJICKTPUUECKUE SBJICHHUS, HUCIOIB3Ys
OCHOBHBIC TIOJIOKEHHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXpaHEHMUsI
AIEKTPUIECKOTO 3apsja, 3aKOH Kyiona, MMOTEHIIMAILHOCTD
AJEKTPOCTATUYECKOTO TIOJsi, MPUHIUII CYNEPHO3ULIMU AIEKTPUUECKUX
MOJIEH, MPHU ITOM YKasbiBas YCIIOBUSI MPUMEHUMOCTH 3akoHa Kysona, a
TaKXK€ TMPAKTUYECKHA BaXKHBIE COOTHONIEHHUS: 3aKOHbI OMa JJisl ydacTka
Uenyu M Uil 3aMKHYTOM 3JIEKTPUYECKOW Menu, 3akoH Jlxoymns—JIenua,
npasuia Kupxroda, 3akonst dapazes aiis 37I€KTpOIn3a);

OMUCHIBATh (PU3NUYECKUE TPOILIECChl U SBJICHUS, HWCIOJIb3YS BEIMYMUHBI:
MepeMeNIeHNEe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ia U CUCTEMBI TE€JI, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, TMOTCHI[MAJIbHAsl »JHEPrusi, KUHETUYECKas
DHEPrus, MeXaHW4yecKas HHeprusi, pabora CHIbI, IEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CHUJIa TSXKECTH, CUJia YNPYrOoCTH, CHJia TPEHHUS, MOUIHOCTb,
SHEPrus B3aMMOJCUCTBUA Tena ¢ 3emii€il BOMM3M €€ TOBEPXHOCTH,
SHEPTHs ynpyro naedopmanuu TMPYKUHBI, KOJIUYECTBO TEIUIOTHI,
abcoJlfoTHasl TemrepaTrypa Tena, paboTra B TepMOAMHAMUKE, BHYTPEHHSIS
DHEPrus WJICATIbHOIO OJHOATOMHOIO Trasza, paboTa HJeaJbHOIro Tasa,
OTHOCHUTEJNIbHAsl BIIAXKHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmIOBOTO
JIBUTATEJS; DJIEKTPUUECKOE MOJIe, HANPSHXKEHHOCTD AIEKTPUYECKOTO MOJIs,
HanpspDKEHHOCTh TOJIST TOYEYHOIO 3apsila WIM 3apsbDKEHHOro Iapa B
BAKyyM€ W B JUAJIEKTPUKE, MOTEHUHAT SJICKTPOCTATUYECKOIO TMOJIf,
pPa3HOCTh  TOTEHIMAJIOB,  JJICKTPOABMKYIAs  CUjJa, CHJIa  TOKa,
HanpspKEHWE, MOIIMHOCTh TOKA, JJICKTpUUECKass €EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE Yy4YacTKAa LIENU C IOCJIE€IOBATEIbHBIM U
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPIUs JIEKTPUUECKOTO MO
KOHJICHCATOPa;

OOBSICHATH 0COOEHHOCTH MPOTEKAHUS bu3UIeCKux SIBJICHUM :
MEXaHMYeCKOe JIBIDKCHHE, TEIJIOBOEC JIBM)KECHHME YacTHI[ BeEIISCTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE IBIKEHHE, nuddys3us, ucmnapeHue,
KUIICHUE U KOHJICHCAIUs, TIJIaBIICHUE U KPUCTAIM3AIUsl, HAIIPABICHHOCTh
TEIUIONEepeauu, IECKTPU3AlUs TeJl, SKBUIMOTCHIIUATIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

MIPOBOJIMTH UCCIIEOBAHUE 3aBUCHUMOCTH OJTHOM (hU3UYECKON BETUYUHBI OT
IpYyrod C  UCIOJb30BAHUEM  TMPSIMBIX  HU3MEPEHUM, TMpPHU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTaThl TMOJYYCHHOUN
3aBUCUMOCTH (UBUYECKUX BEIWYUH B BHAEC TpadukoB ¢ y4ETOM



aOCOJIFOTHBIX MOTPENTHOCTEH U3MEPEHUH, AeNIaTh BHIBOBI 110 PE3yabTaTam
WCCIICIOBAHMSI;

MPOBOJNUTh KOCBEHHBIE H3MEpEHUS (QU3MUECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ H3MEPEHHS, OLIEHWBATH aOCOIIOTHBIC U
OTHOCHTEJIHHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHUI;
MIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEJIOKEHHON THITOTE3bI: TNIAHUPOBATH
OKCIIEPUMEHT, COOUPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJTydYeHHBbIE Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIIOKCHHON
THITOTE3BI;

co0oaTh npaBuia 6e30MacHOro Tpy/la MpHU MPOBEICHUN UCCIIEI0BaHUMA
B paMKax y4eOHOro OKCIepUMEHTa, TNpaKTHKymMa ©  y4eOHO-
UCCIICJIOBATENIbCKOM M TPOEKTHOH JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00PaTOPHOro 000PYI0BaAHNUS;

pemath pacu€THhIC 3aJayd C SIBHO 3aJaHHOM W HESIBHO 3aJaHHON
(bu3NYECKO MOJENbI0: HA OCHOBAHMM aHAM3a YCIOBHS OOOCHOBBLIBATH
BBIOOp (U3MYECKOW MOJEIH, OTBeyarmell TpeOoBaHUSM 3a7aud,
OPUMEHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJaThl
GU3NYECKUX TEOpPHd TIPU HWCIONH30BAHHUA MAaTEeMAaTUYECKUX METOJIOB
peleHus 3a/1a4, TPOBOAUTE PAcu€Thl HA OCHOBAaHUH MMEIOIINXCS JTaHHBIX,
aHATM3UPOBATh PE3YyJIbTaThl W KOPPEKTUPOBATH METOMABI PEIICHUS C
y4ETOM MOJTYUYEHHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBEHHBbIC 3a/adyd, TpeOyIolre NPUMEHEHUs 3HAaHUN U3
pa3HBIX pa3esioB Kypca (GU3UKH, a TAK)KE WHTETpAIMH 3HAHUU U3 APYTUX
MPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO
[ETOYKY PacCyKICHHUH ¢ OMIOPON Ha M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECCKUEC SIBICHUS;

UCTIONb30BaTh TEOPETUUYCCKUE 3HAHHS [UIsl OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB Pa0OTHI U3MEPHUTEIHHBIX MPHOOPOB, TEXHUYECKUX YCTPOHUCTB
¥ TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAWTH TMPUMEPH BKIAJa POCCHUCKHX U 3apYOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpA, B Pa3BUTHE TEXHUKU ¥ TEXHOJIOTHI;

aHAJTM3UPOBATh U OIEHUBATH MOCIEACTBHS OBITOBON U MPOM3BOJICTBEHHOM
JCSITETFHOCTH YENIOBeKa, CBSI3aHHOW C (U3MUYECKUMHU TIPOIECCAMH, C
MO3UIINI SKOJIOTHUECKON O€30IMacHOCTH, MPEACTABICHUH O PallMOHAITBHOM
MPUPOJIOTIONH30BAHIH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUM JTOCTHIKEHUH
HAyKH W TEXHOJNOTUH I JalbHEHIIEero pa3BUTHS UYEIOBEUYECKOTO
00IIIeCTBa;



MPUMEHSTh Pa3juyHble CIOCOObI padOThl ¢ MHpOpMaluen (QU3NYECKOro
COJIEp)KaHMsI C HCIOJb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, MPHU STOM HCHOJIb30BaTh COBpPEMEHHBbIE HH(DOpPMAIMOHHBIC
TEXHOJIOTUU JJIA TIOMCKa, MepepabOTKM M TpenbsBICHUS y4eOHOU W
HAyYHO-TIONYJISIpHON MHGOPMAILMK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(pOpMaIK, TOJYYCHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAIM3UPOBATh  TOJlydaeMylo  MHGOpMAlMI0 W OLEHUBAaTh €&
JNOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMAIUK;

MIPOSIBIISATH OpraHM3alOHHbIE " IIO3HABATEIbHBIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEeHHs  HOBBIX 3HAHUM B Mpolecce
BBITIOJTHEHUS TPOCKTHBIX M Y4EOHO-HUCCIIEA0BATENIbCKUX PaboT;

paboTaTh B TpyNIE C HUCIOJIHEHHEM PAa3JIMYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PALIMOHATBHO PACIPEACNATh AesATEIbHOCTD
B HECTAHJAPTHBIX CUTyalUsAX, aJ€KBATHO OLEHMBATh BKJIAJ KaXIOro W3
YYaCTHUKOB I'PYIIIbBI B PEIIEHUE PACCMAaTPUBAEMOM IPOOIIEMBI;

MPOSBIIATH MOTUBALIMIO K Oyaymieil npodeccuoHalibHON 1eATeIbHOCTH 110
CHEIUANTBHOCTSAM (PU3UKO-TEXHUUECKOrO MPOopuIIs.

K xonmy oOyuenus B 11 knacce mpeaMeTHbIE pe3ylbTaTbl Ha YriayOJIEéHHOM
YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaAIOIIUXCS YMEHUIA:

NOHUMATh poOib (GU3UKK B  HKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOH cepax AesTebHOCTH YeJIoBeKa, POjab U MECTO
(GU3MKKM B COBPEMEHHOW HAay4YHOW KapTHUHE MHpA, POJb ACTPOHOMHH B
IPAKTUYECKON  JEATEJIBHOCTH 4YeJIOBEKAa W JajJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTUM, 3HAYEHUE ONMUCATEIILHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENBHOM U MPOTHOCTHYECKON (PYHKIUN (U3UUECKOM Teopuu —
AJEKTPOJAUHAMUKY, CIEUUAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW
¢busuku, podaps (uznueckoil Teopuu B (POPMUPOBAHUM TPEICTABICHUNA O
¢bu3nyUecKkoil KapTUHE MHUpPA, MECTO (PU3UYECKON KapTHUHBI MUpPa B 0OLIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABICHUN O IIPUPOJE;
pa3nuyarh YCJIOBHS TNPUMEHHMOCTH Mojeled (PU3NYeCKuX Tel H
MPOLIECCOB  (SABJICHUI): OJHOPOAHOE DIEKTPUYECKOE U OJHOPOAHOE
MarHuTHOE TOJIsl, TApMOHUYECKUE KOJIeOaHUs, MaTEMaTUYECKUN MasiTHUK,
UJCaTIbHbI NPYKUHHBIM MasTHUK, TAPMOHUYECKHE BOJIHBI, UICATbHBIN
KoJIe0aTeNnbHbI KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO sJipa U
KBaHTOBOM MOJICIU CBETA;

paznuyath ycCJIOBHS (TPaHUIBI, 00JIACTH) NPUMEHHUMOCTH (PU3HUECKUX
3aKOHOB, MOHUMATh BCEOOIIMU XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAaHNS YaCTHBIX 3aKOHOB;



aHAJIM3UPOBATh M OOBSICHITH AJIEKTPOMATHUTHBIC MPOIECCHl M SBICHHUSI,
UCTIONb3ySl OCHOBHBIC IIOJIOKCHUST W 3aKOHBI DJIEKTPOJUHAMHUKA U
CHEIMANbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUSs
ANIEKTpUYECKOro 3apsiia, cuina Awmnepa, cuia JlopeHna, 3akoH
DIIGKTPOMAarHUTHOW  WHAYKmmMW, mpaBwio Jlenna, cBmp  JJC
CAMOMHIYKIIMM B DJIEMEHTE JJEKTPUYECKOM Iemu CcO CKOPOCThIO
W3MEHEHUS  CHJIbl  TOKAa,  TOCTyJaThl  CICNHAaTbHOW  TEOpUH
OTHOCUTEIBHOCTH DWHIITEHHA);

aHAIM3UPOBATh M OOBSICHITH KBAHTOBBIC MPOIIECCHI U SBICHUS, UCTIONB3YS
MOJIOKEHUSI  KBAaHTOBOM  ¢u3uku  (ypaBHeHHME DUWHIITEHHA  A7s
dotosddexra, mnepBbli U BTOpoM moctynarel  bopa, mnpuHIuMN
COOTHOILIEHUs HeomnpenenénHocreit ['eitzenOepra, 3aKOHBI COXpaHEHUs
3aps0BOTO U MAacCOBOTO YHCENl M DHEPTHH B SIIEPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacnaja);

ONKCHIBaTh (DU3MUECKHE TPOIECCHl W SIBICHUS, WCIOJNB3YS BEIHMUWHBI:
HaAMPsHKEHHOCTD AJIEKTPUYECKOr0 MOJIs, MOTEHIMA JEKTPOCTaTUYECKOTO
MOJIsi, PAa3HOCTh TOTEHIMAIOB, JJICKTPOABIDKYINAS CUJA, WHIYKIUSI
MarHUTHOTO TIOJISi, MarHUTHBIM TIOTOK, cuja Amrepa, WHIYKTHBHOCTS,
DIIEKTPOJIBIKYIAST CHUJIa CaMOWHIYKIMH, OSHEPTrds MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI WMITyJIbC, TOJHAS DHEPTHUS,
DHEpPrusi TIOKOS CBOOOMHOUW YAaCTUIBI, JHEPTUS W HUMIYJIbC (OTOHA,
MacCOBO€ YMCJIO U 3aps]l A1pa, SHEPTUsl CBS3U AJ1pa;

OOBSICHSITHP  OCOOCHHOCTH  TPOTEKaHWS  (PU3UYECKUX  SIBJICHHIA:
DIIEKTPOMArHUTHAS. MHTKIUS, CAMOMHIYKIIHSI, pe30HaHC, HHTEp]epeHIus
BOJIH, JUQPAKIMs, TUCTIEPCUs, TOJTHOE BHYTPEHHEE OTpaKeHHE,
dbotoanekTpuueckuii d3pdext (botodddexrt), anbha- U Oera-pacrajbl
Aaep, TaMMa-u3IydeHHue saep, (PU3NYECKUe MPHUHIIMIBI CIIEKTPATHHOTO
aHanusa u paboThI Ja3epa;

OTIpeNeTIATh HampaBlieHUe WHAYKIWHA MarHUTHOTO IOJIS TIPOBOJIHHUKA C
TOKOM, cuJibl AMmnepa u cuiibl JIopeHua;

CTPOUTH U300pakeHne, Co3aBaeMOe MIIOCKUM 3€PKaIoM, TOHKOW JIMH30M,
Y PaCCUHTHIBAThH €TO XapaKTEPUCTHKH;

NPUMEHATH OCHOBOIOJIATAIONINE ACTPOHOMUYECKUE TOHATHSA, TEOPUU U
3aKOHBl NIl aHaiu3a U OOBSACHEHHA (U3MYECKUX IMPOLIECCOB,
MPOUCXOSIINUX B 3BE3NAX, B 3BE3AHBIX CHCTEMaX, B MEKTaTaKTHUIECKON
cpelie; IBUKEHHUsI HeOECHBIX Tell, IBOJIIOIUY 3BE3]] U BeeneHHoM;
NPOBOJUTh HCCIEIOBAaHUE 3aBHCHUMOCTEH (U3NYCCKUX BEIUYHH C
UCTIONB30BAaHUEM TMPSAMBIX HM3MEpPEHUH, MPU OTOM KOHCTPYHPOBATh
YCTaHOBKY, ()UKCHPOBATh pPE3yAbTaThl IOJTYYCHHOH 3aBUCHUMOCTH



bu3nYecCKuX BEIWYMH B BHAE TpadhuKOB C YYETOM aOCONFOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh  BBIBOABI IO  pe3yibTaram
UCCIIEJOBAHMSI;

MPOBOJUTH KOCBEHHBIE H3MEpEHHUS (U3MUECKUX BEIWYUH, MPU ITOM
BBIOMPATh ONTHUMAIBHBIA METOJ H3MEPEHHS, OLIEHWBATH aOCOIIOTHBIC U
OTHOCHTEJIHHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX H3MEPECHUI;
MIPOBOJIUTH OTIBITHI IO TPOBEPKE MPEJIOKEHHON THIIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOUPaTh YKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJTydYeHHBbIC Pe3yJabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIIOKCHHON
THITOTE3BI;

OIMCHIBATh METO/IbI MOYUYCHHSI HAYIHBIX aCTPOHOMHYECKUX 3HAHMIA,
coOuroaTh npaBuiia 0€30MaCHOrO TpyJa MpU IMPOBEACHUU UCCIIEIOBaHUIMI
B paMKax ydeOHOro OKCIepUMEHTa, TNpakKTHKymMa H  y4eOHO-
UCCIIEIOBATENIBCKOM M MPOEKTHON JEATENbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOr0 000PYI0BAHNUS;

pemath pacy€THhIC 3aJayd C SIBHO 3aJaHHOH W HESIBHO 3aJaHHON
¢u3nyeckol MOJAENBIO: Ha OCHOBAaHWMM aHaJIM3a YCJIOBUS BbIOMpATh
dusznyeckue MOJENH, OTBEYAMIIMe TPEOOBaHUSAM 3adadd, MPUMEHSITH
(bopMyITbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3MUECKUX TEOPH
IpU  HCIOJB30BAaHMHM MAaTeMaTHYECKUX METOAOB pEIIeHHs 3ajad,
MPOBOJIUTH PACYETHl HA OCHOBAHUH WMEIONIUXCS JaHHBIX, aHATH3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEUICHHsS C YIETOM TOTYyYEHHBIX
pe3yJIbTaTOB;

pemaTh Ka4eCTBEHHBIC 3a/ladyd, TpeOylolue NPUMEHEHUsS 3HAaHUN U3
pa3HBIX pa3esioB Kypca (GU3UKH, a TAK)KE WHTETPAIMH 3HAHUN U3 APYTUX
NPEIMETOB ECTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATh JIOTHYECKYIO
[ENOYKY pacCyKJICHHUI ¢ OTIOPON HA M3YUEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYIECCKUEC SIBICHUS;

UCTIONb30BaTh TEOPETUYCCKUE 3HAHWS [UIsl OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB Pa0OTHI U3MEPHUTEIbHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOAWTH TMPUMEPH BKIAJa POCCHUCKHX U 3apyOCIKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpA, B Pa3BUTHE TEXHUKU ¥ TEXHOJIOTHIA;

aHAJM3UPOBATh U OIEHUBATH MOCIEACTBHS OBITOBON U MPOM3BOJICTBEHHOM
JESITEIbHOCTH 4YEJIOBEKAa, CBSI3aHHOW ¢ (PU3MYECKUMHU IPOLECCAMH, C
HO3UIMH 9KOJIOIMUECKON 0€30MacHOCTH, MPEACTABICHUM O pallMOHAIIBHOM
MPUPOJIOTIONH30BAHUH, @ TAK)KE Pa3yMHOM HCIOJIb30BAHUH JTOCTHIKEHUH



HAyKW W TEXHOJIOTHH I JaJbHEHUIIEro pa3BUTUS YEJIOBEYCCKOTO
00IIIeCTBa;

MPUMEHSATH Pa3jIuYHbIE CITOCOOBI pabOThI ¢ MHpOpManuel (PpU3NIECKOTo
CONep)KaHHMS C WCIOJb30BAHMEM COBPEMCHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTUH, TIPH 3TOM HKCIOJIb30BaTh COBPEMEHHBIC HH(DOPMAIMOHHBIC
TEXHOJIOTUM I TIOMCKa, TNepepabOTKH M TPEIbSBICHUS YyYeOHOH W
HAyYHO-TIONYJSIPHON WHGOPMAIIMH, CTPYKTYPUPOBAHUS U WHTEPIPETAIIUN
uH(pOpMAaIMK, TOJYYCHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHAIM3UPOBATh  TOJydaeMyl  HMHPOpMAIHWI0 W OIEHHWBATh  ¢&
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBIISIT OpraHU3allMOHHBIC u [I03HABATEJILHBIE YMCHHUS
CaMOCTOSITCJILHOTO ~ NMPUOOPETEHHsS  HOBBIX 3HAHUH B TIpoIEcce
BBITIOJTHEHUS ITPOCKTHBIX M Y4EOHO-UCCIIEA0BATEIIbCKUX PadoT;

paboTaTh B TPyNIE C HUCIOJHCHHEM PAa3JIMYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PabOTy T'PYIIIbI, PAIIMOHAIBLHO PACIIPEACIIATh NCATEIHHOCTD
B HECTaHJAPTHBIX CHUTYaIUsAX, aJICKBATHO OIICHMBATh BKJIAJ Ka)XIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMON TIPOOIIEMBI;

MIPOSIBJIATh MOTUBAIIMIO K OyayIIei mpodecCuOHAbHON eITeIbHOCTH 10
CHCITUAIBHOCTSAM (PU3UKO-TEXHHYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3esioB U TeM (uugpossbie)
Kontpoabnsie | IlpakTHueckue
n/n MPOrpaMMsbl Bcero obpa3oBaTesibHbIE
pa6oTsl padoTsl
pecypcsl
Pasnen 1. HAYUYHBII METO/, TO3HAHUS IPUPO/IbI
1.1 Hayunblii MeTO/] NO3HAHMS TIPUPOIBI 6
Hroro no paszaeny 6
Paszpnen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpIOTO TeNa 5 1
2.4 3aKOHBI COXpAaHEHUs B MEXaHUKE 10 1
Uroro no pazneny 35
Paspen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMUMKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKOH TEOPUU 15 1
32 Tepmonnnamuka. TerioBsie MauHbI 20 1
33 ArperatHble COCTOHMS BelecTBa. Pa3oBble 14 |
’ TEPEXOMIBI
Hroro no pazgeny 49
Paszpen 4. JIEKTPOJAUHAMMUKA
4.1 DnekTpuyecKoe 1nose 24 1
4.2 [TocTostHHBIHA 2IEKTPUYECKUI TOK 24 1




43 ‘ Toxu B pa3M4HBIX Cpeaax 6
Hroro mo pa3neny 54
Paznea 5. PUSUUYECKUNA IPAKTUKYM
5.1 ‘ DU3HUECKUN TPAKTUKYM 16 16
Hroro no pazneny 16
Pesepsroe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue pa3aesioB 1 TeM nupposbIe
Ne n/m P Konrposbubie | IlpakTuyeckue (udpp )
MPOrpaMMbl Bcero o0pa3oBaTe/IbHbIe
pa6oTsl padoTtsl
pecypchl
Paznen 1. QJJIEKTPOAUHAMUKA
1.1 MarsuTtHoe nose 14
1.2 DIeKTpPOMAarHUTHAs HHIYKITHS 13 1
Hroro no pasaeny 27
Pa3pen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHu4eckne KoJeOaHus 10
2.2 OJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHHU4ecKUe U 2J1eKTPOMarHUTHbIC 10 |
BOJIHBI
2.4 Onrtuka 25 1
Hroro mo pazneny 60

Pasnen 3. OCHOBBI CIIEIIUAJILHON TEOPUM OTHOCHUTEJIBHOCTH

3.1 Ocnosst CTO 5 1
Hroro no pazneny 5
Pa3pen 4. KBAHTOBASI ®U3UKA

4.1 KopmyckyssipHO-BOJIHOBOM ayanu3m 15

4.2 ®dusuka aToMa 5

43 ®Du3nKa aTOMHOTO Spa U 3I€MEHTapHBIX s

YaCTHIL




Hroro no pasaeny

25

Paspen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUH U acTPO(PU3NKU 12
Hroro no pazneny 12
Pasnen 6. PUSUYECKHANA IPAKTUKYM
6.1 ‘ Du3nuecKuil MPaKTUKYM 16 16
Hroro no pazneny 16
Pa3zpen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus 1 00001eH1E
71 IPeIMETHOTO COJEPKAHMs U OIbITa 15
’ JIeATENBHOCTH, TPHOOPETEHHOTO TIPpU
n3ydeHnu Kypca dpusuku 10 — 11 kmaccos
Hroro mo pazneny 15
PesepBHoe Bpemst 10
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 170 16







IHOYPOYHOE NIJTIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoJunuecTBo yacos

KonrposabHble

Bcero
pa6oTsl

IIpakTH4eckne
padoTsl

Jara
U3yYeHHs

DJIeKTPOHHBIE
uugposbie
odpa3oBaTe/IbHbIE

pecypcbl

®dusuka — pyHIaMeHTaNIbHas HayKa O
TpUpo/Ie

Hayunslit MeToa O3HAHUSA U METO/BI
HCCeIoBaHus (PU3NUECKUX SIBICHHH

DKCIIepHMEHT U TeOpHs B IPOLIECCEe MO3HAHUS
npuposl. Habmronenue 1 SkCriepuMeHT B
(uzuke

Crnoco0b! H3MepeHust PU3NIECKUX BENUYUH

AOGCOM0THAs ¥ OTHOCUTENbHAS HOTPEIIHOCTH
HU3MepeHni (PU3NUECKUX BETHYHH

MopenupoBanue B ¢usuxe. Ponbs u Mmecto
¢u3uky B HGOpMHUPOBAHUU COBPEMEHHON
HAy4YHOW KapTUHbI MUPA, B IPAKTUYECKON
IEeATEAbHOCTH JTIOACH

Mexannueckoe nBmkeHue. Cucrema oTcyera.
OTHOCHTETBHOCTh MCXaHHYECKOTO IBKCHUSL.
Ipsmas u oOpaTHAas 3a1aul MEXaHUKHI

Pagmyc-BexTop MaTepuanbHON TOYKH, €TO
MPOEKIMHU Ha OCH KoopauHat. TpaekTopusi.
Ilepemenienue. CkopocTb. MIx nmpoekunu Ha
OCH KOOpAUHAT




PaBHOMepHOE IPSMOJIMHEIHOE TBIKEHHE.
I'padmyeckoe onucanne paBHOMEPHOTO
MIPSIMOJIMHEIHOTO IBUKCHUS

11

CroxeHue nepeMereHui U CKOPOCTEH.
Pemenue 3amau

HepaBHomepHoe npikenue. MraooBeHHas
ckopocTb. Yckopenue. [IpsmonuHeiiHoe
JIBMDKEHHE C TIOCTOSIHHBIM YCKOPEHHEM

12

I'padrueckoe onucanue NPSIMOIHHEHHOTO
JIBIDKCHHS C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOoaHOe mageHne. Y CKopeHue CBOOOHOTO
najicHus. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTH,
YCKOPEHHSI OT BpEMEHH U MX IpauKu

14

JIBU>keHHe Tena, OpOIIEHHOTO HOJ YrIoM K
TOPHU3OHTY

15

KpuBonmHeiiHoe aBIKeHHe. [IBIDKEHUE 110
OKPY)XHOCTH. YTJIOBasi U IMHEHHAs! CKOPOCTb.
IMepuon u yacrora. LienrpocTpemuTensHoe U
TIOJTHOE YCKOPEHUe

16

KonrponbsHnas pabota no reme "Kunematuxa"

17

Ilepssiif 3axoH HproroHa. MHepruanbsHble
cucteMsl orcuéra. [IpuHImn
OTHOCHTEIbHOCTH [ amumites.
HewnneprmansHbie cucTEMBI OTCUETA

18

Cuua. PaBHozelicTBytomas cuia. Bropoit
3akoH HbroToHa. Macca

19

Bsaumopeiicteue ten. Tperuil 3akox
Hrrotona




HpI/IHHI/IH CYNEpIio3unu Cull. Pemrenne 3amau

20 Ha npuMeHeHue 3akoHoB HeroToHa
3aKOH BCEMHPHOTO TATOTEHUSI.

21 OKBHBAJIEHTHOCTb I'PAaBUTAILIMOHHOMN U
HWHEPTHOH Macchl

2 Cuna TsHKECTH M YCKOPEHHE CBOOOIHOTO
najeHust
JlBrxeHne HEOECHBIX TE U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KocMHYecKasi ckopocTb. 3akoHbl Keriepa

24 Cua ynpyrocru. 3akos ['yka. Bec Tena
Cuuna tpenus. [Ipupoaa v BUIbI CUII TPEHUSL.

25 JIBrKeHUE B )KUAKOCTH U T'a3e ¢ y4ETOM CUIIBI
COIIPOTUBIICHUS CPEJIbI

2% Jasnenue. ['mapocraTuyeckoe 1aBieHHE.
Cuna Apxumena

27 AbcomoTHO TBepaoe Teno. [locTynarensHoe
U BpalaTeabHOE JIBH)KEHHE TBEPJIOTO Tea

28 MOMEHT CcuIIbl OTHOCUTEIBHO OCH BPAIIECHHUS.
IIneuo cumsl
CroXeHHe CHJI, IPUIOKESHHBIX K TBEPIOMY

29 Teny. LleHTp TsbkecTH Tena. Y coBus
paBHOBecus TBEPAOro Tena. Buabt
paBHOBeCHUs

30 Pemienue 3amau

31 KontponbsHas paboTa mo teme "JluHamuka.
Cratuka TBeporo rena"

32 Hmnynbsc MaTepuanbHON TOUKH, CUCTEMBI




MaTepUaAJIbHBIX TOYCK. L[eHTp MacC CUCTCMBI
MaTepUaAJIbHBIX TOYCK. TeopeMa O IBMXKCHHUHU
LE€HTpa Macc

33

34

35

MMnynbce cunbl 1 H3MEHEHNE UMITYIJIbCa Teja.
3aKoH coXpaHEHHs IMITylTbca. PeakTiBHOE
JIBUYKECHHE

MomeHT uMmiyJbca MaTCpHaJ'IBHOfI TOYKH.
HpeZ[CTaBJ'IeHI/Ie 0 COXpaHCHUH MOMEHTa
nMIyjabCa B HEHTPAJIbHBIX MOJIAX

Pemenue 3amau

36

Pabora cuibl Ha MaJIOM M Ha KOHEYHOM
nepemenieHnd. ['padudeckoe npeacraBicHue
paboTHI CHITBL. MOIITHOCTE CHITBI

37

Kunernueckast sneprusi. Teopema 06
N3MEHEHNH KMHETHYECKOH SHEepruu
MaTepuanbHOH TOUKH

38

IloTeHnuanpHble U HENOTEHIHAIbHbIE CUIIBL.
IloTenunansHas sneprus. Bropas
KOCMHYECKasl CKOPOCTb

39

TpeTLﬂ KOCMHYECKast CKOPOCTb. CBs13b
paGOTBI HCTIOTCHIMAJIBHBIX CUJI C
HM3MEHEHUEM MEXaHHYECKOM OHEPIruun
CHCTEMBI Tell. 3aKOH COXpaHCHUA
MeXaHUIEeCKOH OHEPIrun

40

Yupyrue u Heynpyrue CTOJKHOBEHHUSI.
VYpasuenue bepHynu s uneansHOU
SKUIKOCTH

41

KonTtponbHas paboTa 1o reme "3akoHbI




COXpaHEeHHs B MeXaHHUKe"

Pa3BuTHE IpEACTaBICHNUH O IPHpOe

42 termaoTel. OcHOBHBIE ToJoKeHnss MKT.
Hubdysus. bpoyHOBCKOE IBIKEHHE
Crpoenue ra3o000pa3HbIX, KUIKUX U TBEPIBIX

43 Telt. XapakTep JIBH)KEHHS U B3aUMOIeHCTBUS
YACTHI] BEICCTBA
Macca u pazmepsl MOJIEKYIT (aTOMOB).

44 KoimuecTtBo BemecTsa. ITocrossuHas
ABorajnpo

45 Temmneparypa. TernoBoe paBaoBecue. Llkana
Ilemscus

46 Pemenue 3amay

47 WNneanbHbli Ta3. ['a30BbIe 3aKOHBI

48 Ypasaenue Mengeneesa-Knaneiipona.
Pemenue 3amau

49 AbcomtoTHas Temneparypa. 3akoH JlansToHa

50 H3onporeccsl B HACAILHOM ra3e ¢
TOCTOSTHHBIM KOJIMYECTBOM BEIECTBA

51 I'paduueckoe npencraBieHre H30MPOLECCOB:
H30TEepMa, U30X0pa, u300apa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau
CBs13b aOCOJIFOTHOHM TEMITEPaTyphI

54 TEPMOJMHAMHUYIECKOM CHCTEMBI CO CpeIHei
KHHETUYECKOH 3HEPrHel MOCTynaTeaIbHOrO
TEIUIOBOTO JABMKEHUS €€ 4aCTHI]

55 O000611IeHrE ¥ CUCTEMATHU3ALMs 3HAHUM 110




teme "OcHoBel MKT"

56

KountposnpHas paboTa no Teme "OCHOBBI
MKT"

57

58

TepmoauHamMuyeckas cucrema. 3ajaHue
BHEIIHUX ycsioBuil 1uist T/l cucteMsl.
BHemnue u BHyTpeHHUE MTapaMeTphl.
ITapametpsl T/l cucteMbl Kak cpeHuE
3HAYCHHS BEJIMYMH, OITUCHIBAIONIUX € Ha
MUKPOCKOITMYECKOM YPOBHE

HyneBoe Hauano TepMoAMHAMUKH.
CamomnpowusBoibHas penakcanus T/ cucremsl
K TEIUIOBOMY PaBHOBECHIO

59

Monenp uaearbHOTO ra3a B TEPMOJUHAMHUKE.
Ycnosus IIPUMCHUMOCTH 9TOW MOICITH

60

VYpaBuenue MenzeneeBa-Knaneipona u
BBIpayKEHHE [UIsl BHYTPEHHEH sHepruu

61

62

BeipaxkeHue U1 BHyTpeHHEH SHEPrUU
0JJHOATOMHOI'0 HJI€aJIbHOIO Ta3a.
KBasucraruyeckue ¥ HeCTaTUYECKUE
IIPOLIECCHI

OnemeHTapHas paboTa B TEPMOANHAMHUKE.
Berancnenue paboTsl o rpaduKy mpolecca
Ha pV-auarpamme

63

Terutonepenaya Kak crocod U3MEHEHHS
BHyTpeHHel sHepruu TJl cucteMsl 6e3
coBeplIeHHs paboTh

64

KOHBCKHI/IFI, TEMJIONIPOBOJAHOCTD, U3JITYUCHUEC

65

KonnyectBo TemnoTel. TenmaoéMKoCTh Tela.




VnenbHas u MOJIIpHas TEII0EMKOCTH
BeIllecTBa. Y eNIbHAS TEIIOTa CropaHus
TOIlIIMBa

Pacuér xonuyecTBa TEMIOTHI IpU

66
TerIoneperaue

67 IlonsTe 06 agnabarnom nporuecce. [lepBbrit
3aKOH TEPMOJUHAMHUKH
KonmuecTBo TermioTs! 1 paboTa Kak Mepbl

68 HU3MeHeHus BHyTpeHHel sneprun T/]
CHCTEMBI
BTopoii 3akoH TepMOIMHAMUKH JUTs

69 PaBHOBECHBIX U HEPAaBHOBECHBIX IPOIECCOB.
HeoOpaTuMOCTh PUPOIHBIX MPOIIECCOB

70 Ipunnune! geiicTBus TemnoBbix MamuH. KI1/1

71 Makcumansroe 3nauenne KI1/1. Luxn Kapao

72 Pemrenue 3amau
DKOJOTMYECKHUE ACTICKThI HCIIOJIb30BaHUS

73 TEIUIOBBIX ABUrareiieh. Termosoe
3arpsi3HEHKE OKPYXKAIOIIEH Cpe/bl

74 Pemrenue 3amay

75 006001IeHIE U CHCTEMATH3aIKs 3HAHHUH 10
teme "TepmonuHamuka. TenaoBbie MamvHbI"

76 KontponbpHas padoTa mo Teme
"TepmoanHamuka. TerioBsie MamyHbL"
ITapooOpa3oBaHue U KOHACHCALUSI.

77 HWcnapenue u kunenue. Y aenbHas TeioTa
napooOpa3oBaHus

78 Hacreimiennple 1 HeHACHIIICHHBIE TTapHI.




KadecTBeHHAas 3aBUCUMOCTD INIOTHOCTH K
JAaBJICHUS HACBIIICHHOTI'O I1apa OT
TEMIICpATyphbl, UX HE3ABUCUMOCTDL OT 00BéMa
HAaCBIIICHHOIO Iapa. 3aBHUCUMOCTH
TEMIIEPATYPhI KUTICHUA OT JaBJICHUA B
KHUIKOCTH

BrnaxxHOCTh BO37yXa. AOGCOIOTHAS U

7 OTHOCHTENbHASI BIIAXKHOCTh

80 Pemenue 3amau
Teépnoe Teno. Kpucrammmdeckue u

81 amMop(HbIe Tena. AHU30TPOIHSI CBOHCTB
KpHCTaJUIOB

2 [InaBnenue u kpucTaum3anys. Y aeiabHast
Teruiora riasieHus. Cydaumanus
Hebopmanuu TBEpHOTO Tena. PacTskeHne u

83 cxarue. Cnsur. Moayns FOnra. [penen
YIPYTHUX AedopManui
TennoBoe pacipeHue KUIKOCTEH U

84 TBEPBIX T€I. AHIAPMOHHU3M TEIUIOBBIX
KoJieOaHHH YacTHI BEIECTBA

g5 IpeoOpa3zoBanue SHEPrUH B (Pa3oBBIX
rnepexojiax

86 YpaBHeHHE TEMI0OBOro danaHca

87 Pemienue 3amau
IloBepxHocTHOe HaTspKeHue. KanuuisipHbie

88 siByieHUs1. [laBieHne noj HCKPUBIICHHOM
MOBEPXHOCTHIO )kuakocTH. Popmyna Jlamaca

89 O000611eHrEe ¥ CUCTEMATHU3ALMS 3HAHUH 110




Teme "ArperaTHbIE COCTOSHHSI BEIIECTBA.
®a3oBbIe MIepexo/bI"

KonrponbHas paboTa no teme "ArperarHbie

%0 cocrosiHuA BeuiecTBa. ®a3zoBble nepexo/pr”
DnekTpu3anus Tel U e€ IposiBICHUSL.

91 Onekrpuyeckuii 3apsn. JBa Buna
JJIEKTPUYECKHX 3apsiioB. [IpoBoTHUKH,
JIMRJIEKTPUKH U TIOJTYITPOBOIHHUKI

9 DNeMEeHTapHBIN AIEKTPHYECKHIA 3apsil. 3aKOH
COXpaHEHMs DIEKTPUUYECKOro 3apsa

93 BsaumopeiictBue 3apsigoB. Toueunpie
3apsiapl. 3akoH Kymona

94 Pemenue 3amay

95 Onekrpuueckoe noune. Ero nelictBue Ha
JJIEKTPUYECKHE 3apsiIbl
Hanps:x€HHOCTB 271€KTPUYECKOro MOJIs.

96 IpoGHetii 3aps. JInHIN HAPSHKEHHOCTH
JJIeKTpUUEcKoro noJist. OxHopoHOe
JJIEKTPUYECKOE I10J1e

97 [loTeHUMANBHOCTD 3JEKTPOCTATUYECKOTO
noJisi. Pa3HOCTH NOTEHIMAIOB U HANIPSHKEHUE
IloreHuumansHas sHeprus 3apsaa B

98 aNeKTpocTaTudeckoM mnoiie. [loTennuan
JJEKTPOCTATUYECKOTO MOJIS

99 CBs13b HANPSDKEHHOCTH TOJISL U Pa3HOCTH
MOTEHLMAIIOB JJIsI AJIEKTPOCTATUYECKOT'O MOJISt

100 IIpuHIMI Cynepno3uuu MIEKTPHIECKUX

noJieH




101

Pemenue 3amau

ITone ToueuHoro 3apsina. [Tose paBHOMEpHO

102 N
3apsDKEHHON cepbl
Ione paBHOMEPHO 3apsKEHHOTO 110 00BEMY

103 mapa. [losie paBHOMEpHO 3apsKeHHOI
0ECKOHEUHOM IIIOCKOCTH

104 IIpoBOTHUKH B 311€KTPOCTATHYECKOM IIOJIE.
YcnoBue paBHOBeCUs 3aps10B

105 JIM3IEeKTPUKY U HOIYIPOBOJHUKY B
UIEKTPOCTATHYECKOM I10JIe
Konnencarop. DnekTpo&MKoCTb

106 KOHJIeHCaTopa. DIEKTPOEMKOCTD IIIIOCKOT0
KOHJeHcaTopa

107 [NapannenbHoe coeMHEHUE KOHIEHCATOPOB

108 INocnenoBarensHOE COEAUHEHUE
KOHJIGHCATOPOB

109 DOHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa

110 Pemenne 3anau

11 JIBIKEHME 3apsKEHHON YacTUIIbI B
OJTHOPOIHOM 3JIEKTPHYECKOM II0JIe

112 Pemenue 3anau

113 O6o6meHre u cHCTeMaTH3alus 3HAaHUH 110
Teme "DnekTpraeckoe mose"

114 KouTtponpHas paboTa 1o Teme

115

"DnexTpudeckoe mosie"

Cuiia Toka. [TocTosSTHHBIA TOK. Y CIIOBHUSA
CYILIECTBOBAHMUSI IOCTOSIHHOTO
JNEKTPHUECKOTO TOKA




116

Wcrounuku Toka. Hanpspxerne n DJ1C

3akoH OMa U151 yyacTka Lemu.

117 1
DJEeKTPUYECKOe CONPOTHBIICHUE
3aBHCUMOCTb CONPOTHUBIIEHUS OTHOPOIHOTO

118 MPOBOJHUKA OT €ro JUIMHBI U IJIOILAAN 1
TOTIEPEYHOTO CEUEHHS

119 Y aenvHOE COMPOTHBIICHHE BEIIECTBA. |
Pemenue 3amau

120 IlocnenoBarensHoe, MapauieNbHOE, |
CMELIaHHOE COCMHEHHE IPOBOJHUKOB

121 Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX 1
uenei. [Ipasuna Kupxroga

122 Pemenue 3amay 1

123 PaboTa anexrpuyeckoro Toka. 3akoH Jxoyns |
—Jlenna

124 Pemrenue 3agau 1

125 MOUIHOCTB NEKTPUUESCKOTO TOKA. TeroBas |
MOIIHOCTb, BBIJIENISIEMasi Ha PE3UCTOPe

126 Pemenue 3amau 1

127 OJIC u BHyTpeHHEE COIPOTUBIICHUE 1
HMCTOYHHUKA TOKa

128 3akoH OMa J1s1 TOJTHOH (3aMKHYTOM) 1
JJIEKTPUYECKOH LIerH

129 Pemenue 3amau 1

130 MoOIHOCTE UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanme 1

132 KonzencaTtop B 1ienu NOCTOSHHOTO TOKa 1




133

Pemenue 3amau

Pemrenue 3amay no teme "TlocTosHHBIN

134 . R
UIEKTPUYECKUH TOK
135 Pemenue 3amay no teme "TlocTosHHBIIA
JNIEKTPUYECKUH TOK"
136 Pemrenue 3amad o teme "TlocTosHHBIN
3JIEKTPUYECKUI TOK"
137 O000111eHrEe ¥ CUCTEMATH3AlMs 3HAHHH 110
Teme "[1oCTOSHHBIN 2JeKTPUIECKHi TOK"
138 KontponbHas padora no reme "I[locTosHHbIH
JNEKTPUYECKUI TOK"
OnexTpudeckasi IpOBOAUMOCTD Pa3INIHBIX
139 BEIIECTB. DJIEKTPUUECKHH TOK B METaJlJIax.
CBepXnpoBOAUMOCTb
OnexTpudeckuil TOK B pacTBOPax
140 paciaBax 371eKTposuToB. 3akoHsl Dapanes
JUIS DIIEKTPOJIM3a
141 Onextpuydeckuil Tok B razax. Ilnasma
142 OnexTpuueckuil TOK B Bakyyme. BakyymHsie
pudopbI
143 OEeKTPUYECKHH TOK B NMOJYIPOBOIHUKAX
144 [NomynpoBoHUKOBEIE IPHOOPEI
®u3nvecknii MPakTUKYM TI0 TEME
p yM
"H3mepeHne cuitbl TOKa U HAIPSHKEHHS B
145 L[eNU MIOCTOSIHHOTO TOKA IPH IIOMOIIK

QHAJIOTOBBIX U IIU(POBBIX H3MEPUTEIBHBIX
npubopoB" unu "3HaKOMCTBO ¢ IU(POBOI
naboparopueii o ¢usuxe. [Ipumepst




U3MEpPEHUS (I)I/ISI/I‘ICCKI/IX BCJIMYUH IIpU
ITOMOIIIM KOMIIBIOTEPHBIX JTAaTIAKOB"

146

147

148

dusznyeckuil MpakTUKyM 1o Teme "M3yueHue
HEPaBHOMEPHOI'O JIBIXKEHUS C LEIIbIO
OTIpe/IeTICHNs MTHOBEHHOM ckopocTh"

DU3NYECKUN MPAKTUKYM IO TEME
"H3mepeHune ycKopeHHs Ipu MPSIMOJIHHEHHOM
PaBHOYCKOPEHHOM JIBIKEHUH 110 HAKJIOHHOM
miockoctu" i "UcciienoBanue
3aBHCHUMOCTH ITyTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM JIBIDKCHHH"

®u3nveckuil MPaKTUKYM IO TEME
"N3mepeHne yCKOpeHHs CBOOOIHOTO
naneans” uinn "M3ydeHne ABMKEHUS Tena,
OPOIICHHOTO TOPU3OHTAIBHO"

149

dusnvecknil mpakTUKyM 1o Teme "M3ydenune
JBIIKEHHS TeJla IO OKPY)KHOCTH C
TTOCTOSIHHOH 110 MOAYITIO CKOPOCTHIO" HIIN
"HccnenoBanue 3aBUCUMOCTH TIEPHOAA
oOpalieHHss KOHUYECKOTO MasiTHUKA OT €ro
napaMeTpoB"

150

dusznyeckuil MpakTUKyM IO TEMe
"H3mepeHne paBHOJIEHCTBYIOLIEH CUIIBI TPU
JBIDKEHUU OpYCKa 110 HAKJIOHHOH IIOCKOCTH"
unu "IIpoBepka rUIOTE3bl O HE3aBUCHMOCTH
BPEMEHU JBIDKEHUS OpYCKa 110 HAKIIOHHOH
IUIOCKOCTH HA 33J]aHHOE PACCTOSHUE OT €ro
Macchl"

151

du3nyeckuil IPakTUKYM IO TEME




152

"HccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH,
BO3HHKAIOLIMX B MPY)KUHE U PE3UHOBOM
obpasie, ot ux aepopmanuun" wim "Usyqenue
JIBMDKEHMSI CUCTEMBI Tell, CBSI3aHHBIX HUTbIO,
MEPEKUHYTOH Yepe3 NErkuii 0610K"
®u3nvecknil MPakKTUKYM TI0 TEME
"U3meperne ko3 puneHTa TpeHus 10
BEJIMYHMHE YIIIOBOTO K03 durmenta
3aBucumoctH Frp(N)" win "Uccnenosanue
IBIDKEHHS OpycKa II0 HaKJIOHHOH IUIOCKOCTH
C IIepeMEHHBIM K03 HHIIHEHTOM TpeHH" WK
"H3y4yeHune qBUKEHUS IPy3a Ha Bally C
TpeHuem"

153

dusznyeckuil MpakTUKyM MO TEMe
"HccnenoBanue yciaoBuil paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh BpaIIeHUs "
iy "KoHcTpynpoBaHue KpOHIITEHHOB 1
pacuér cun ynpyroctu" winn "M3yuenne
YCTONYMBOCTH TBEPJOTO Tejla, UMEIOIIEro
IJIOIA/Ab ONOPBI"

154

dusznyeckuil IpakTUKyM IO TEMe
"H3MepeHne UMITyIIbca Tella 0 TOPMO3HOMY
nytu" uinn "M3MepeHue CUibl TATU, CKOPOCTH
MOJIETH NIEKTPOMOOHIIS X MOIIHOCTH CHJIbI
Tarn" mwim "CpaBHEHUE U3MEHEHHS UMITYJIbCa
Tejla ¢ UMITYJIbCOM CHJIBI" MIIH
"HccnenoBanue COXpaHEeHUsS UMITYJIbCa TIPU
ynpyrom B3aumoeicreun" uin "Vzmepenue
KUHETHYECKOIl SHepruu Tesa 1o TOpMO3HOMY




"

MyTH

155

156

duznyeckuil MpakTUKyM 1o Teme "M3yueHue
HM30TEPMHUYECKOTr0 Mpolecca (peKOMEHI0BaHO
HCIIONb30BaHue HU(PPOBOit TabopaTopum)"”
iy "M3ydeHne n30XopHOTO Tmporecca wim
"U3ydyenune nzobapHOro mpoiecca” win
"[IpoBepka ypaBHEHHS COCTOSTHHS"
duznyeckuil MpakTUKYM 0 TeMe
"3mepenue ynenbHoi TermoéMKocTr" min
"HccnenoBanue mnporecca OCTIBAHUS
Beniectsa" win "Mccnenosanne agnadaTHOro
npouecca” uinn "M3yuenne B3anMOCBSI3U
HEPTUH MEKMOJICKYJISIPHOTO
B3aMMOJICHCTBHS M TEMIICPATYPhl KUIICHHS
JKHIKOCTEH"

157

dusnyeckuit mpakTUKyM o teme "M3ydenue
3aKOHOMEPHOCTEH ucnapeHus xKuaxkocrei"”
unu "M3MepeHne ynenbHol TemIoTsl
niaBieHus abaa" unu "MzydeHue cBONCTB
HaCBIMIEHHBIX napos" win "U3mepenne
a0COTIOTHO BIAXKHOCTH BO3/yXa H OIIEHKa
Macchl apoB B noMemeHun". smepenue
Kod(uIHeHTa HOBEPXHOCTHOTO HATSHKEHUS

158

du3nyeckuil IPakTUKYM IO TEME
"HabmroieHue NpeBpalleHUs SHEPTUH
3apsHKEHHOTO KOHAEHCATOpa B SHEPIUI0
u3IydeHus ceeronuona" unu "Msydenue
[IPOTeKaHHs TOKa B LEIH, CoJeprKalieit
KoHzeHcaTop" nin "Pacnpeznenenue pazHOCTH




MOTEHIUANIOB (HAMIPSDKEHHS) TIPU
MOCJIEA0BATEILHOM COEAMHEHUI
KOHJICHCATOpOB"

159

160

DuU3n4ecKuil NPaKTUKYM II0 TEME
"HccienoBaHue CMEMIAHHOTO COEINHEHHS
pesuctopoB” nin "M3mepeHne yaensHOro
COTIPOTHUBJICHHUS TIPOBOJHUKOB" HITH
"UccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HATPSDKESHUS IS JTAMITbl HaKaJInBaHUs "
dusznyeckuil MpakTUKyM IO TEMe
"Habmonenue snexrposusa” nwin
"H3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA"
unu "HcenenoBanue 3aBUCUMOCTH
COIIPOTHBJICHHSI TEPMOPE3UCTOPA OT
Ttemnepatypsl” wim "CHITHE BOJIBT-aMIEPHON
XapaKTepUCTUKHU aAuoja”

161

PesepBHbIii ypok. O0001IeHNE 1
CHUCTEMaTHu3alus1 3HAHUN 110 TEME
"Kunematuka"

162

PesepeHbIii ypok. O0001IeHHE 1
CHUCTEMaTHu3alus1 3HAHUN 110 TEME
"lunamuka"

163

PesepBHblii ypok. O0001IeHHE 1
cucreMaru3aius 3Hanui mo teme "Craruka
TBepzoro tena"

164

PesepBHbIii ypok. O000ICHNE 1
CHCTEMaTH3aIs 3HAHMH 110 TeMe "3aKOHBI
COXpaHEHMs B MEXaHHKe"

165

PesepBHbIii ypok. O0001IEeHNE 1




cucreMaTHh3anus 3HaHui 1o TeMe "OCHOBEI
MOJICKYJIIPHOKHHETHYECKOH Teopuu"

166

167

168

PesepaHsiii ypok. O000LICHNE U
CHCTeMaTH3alus 3HaHUH 110 TeMe
"TepmoanHamuka. TeroBble MalHbL"

PesepaHsIii ypok. O000LICHNE U
CHCTEMAaTH3alHs 3HaHHil 110 TeMe
"ArperaTHbie COCTOsIHUS BemlecTBa. Da3oBbie
repexo/sr"

Pe3epBHbIii ypok. O000IIEHNE 1
CHCTEMAaTH3aLHs 3HaHHil 110 TeMe
"DnexTpudeckoe mosie"

169

Pe3epBHbIii ypok. O000IICHHE 1
CHCTEMAaTH3alHs 3HaHHIT 110 TeMe
"[locTosTHHBII 37eKTPUIECKUH TOK"

170

PesepBHbIii ypok. O000IIECHNE 1
cucremMaru3anys 3HaHui 1o Teme "Toku B
pa3nuyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
IIPOI'PAMME

170

16




11 KJIACC

Ne
n/n

Tema ypoka

KoJyinuecTBO 4acoB

Bcero

KonrposabHbie
padoTsl

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
uudposbie
odpa3oBaTe/IbHbIE
pecypcbl

BzaumoelicTBre NOCTOSIHHBIX MAarHUTOB U
MPOBOJHUKOB ¢ TOKOM. MarHuTHoe mozie.
T'unore3a Ammepa

BexTop MarautHON nnayknuu. Ipunimn
CYNEpIO3UIIUY MAarHUTHBIX noJiel. JInaun
MarHUTHOM MHIYKIIUU

MarauTHoe mosie MPOBOJHUKA C TOKOM.
OmnebIT Dpcrena

Cuna Amrepa, e HalpaBJICHUE U MOLYIIb

Pemenue 3agau

IIpumenenue 3akoHa Ammepa.
DIeKTPON3MEepHUTEIbHBIC IPHOOPEI

Cuna Jlopenna, e€ HanpaBIeHUE U MOIYIb.
JIBrxeHne 3apsHKEHHOM YacTHIIBI B
OIIHOPO,Z[HOM MAarHuTHOM IIO0JIC

Pemenue 3agau

11

12

Pab6oTa cuibl Jloperia

Pemenne 3amau

MarsuTHoE I0JI¢ B BEIECTBE.
®deppoMarHeTHKy, napa- U JHaMarHeTHKU
OcHOBHBIE CBOICTBa (heppOMarHeTHKOB.
IIpumenenue peppoMarHeTHKOB




13

Pemenue 3amau o reme "MaruutHoe moJie"

14 Pemenue 3amay no teme "MarautHoe moJe"

15 SIBiieHHe PIEKTPOMArHUTHOM MHIIYKIIUH.
IloTox BekTOpa MarHUTHOM HHAYKLIUH

16 O/C unnykuuu

17 3aKOH AJIEKTPOMArHUTHON MHAYKLIUU
®Dapanes

18 Buxpesoe anexrpuueckoe nosue. Toxu @yko

| O/1C vHAYKUIUH B IBIKYIHXCS

? TIPOBOTHUKAX

20 Pemenune 3amau

21 IIpaBuio Jlenma

2 WupykruBHOCTh. Karyiika HHIYKTHBHOCTH
B IIEIH TIOCTOSTHHOTO TOKa

23 SBnenne camomHaykumn. JJC
CaMOMHIYKIMU

2 DHeprus MarHUTHOTO TIOJISI KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe

25 Pemenue 3amau

2% O06001eHNe U cUCcTeMaTU3aLis 3HAHUH 110
Teme "DeKTpoarHaMuKa"

27 KontpospHas paboTa mo Teme
"OnekTpoauHaMuKa"

28 Kounebarensnas cucrema. CBoOOIHBIE
konebanus. ['apMoHHYecKkre KoeOaHus

29 KunemaTnueckoe u JUHAMHYECKOE

OIHCaHUE KoJieOaTeNbHbBIX JBUKCHUI




3HCpI‘eTI/I‘ICCKOC oncanue. BeBon
JAWHAMUYECKOI'0O OITMCaHUA r'apMOHUYECKUX

30 KOJICOaHUH U3 UX SHEPTETUIECKOTO U
KHHEMAaTHYECKOTO OIMCAHUS

31 Amrntyna u dasa xosnebanuit
Iepuon u yactora konebanuid. [Tepuox
MaJIbIX CBOOOIHBIX KOJIEOAHMIT

32 MaTeMaTHYeCKoro MastHuka. [lepuos
CBOOOJHBIX KOJIeOaHHI MPY>KUHHOTO
MasITHUKA

3 3aryxatomuie koieOaHus. BeiHyx1eHHbIE
KoJcOanus. PesoHanc

34 ABTOKOJICOaHUS

35 Pemenue 3amau

36 Ypox-koHbpepenius "MexaHuueckue
Kosie0aHus B My3bIKaIbHBIX HHCTpyMEHTaxX"

37 O06001IeHNe U cUCTEMaTU3aLis 3HAHUM 110
TeMe "MexaHudeckue KojaeOanus"

13 DNeKTPOMarHUTHBIE KOJIe0aHusl.
KonebarenbHblil KOHTYp
Dopmyna Tomcona. CBA3b aMIITUTY b

39 3apsiia KOHAGHCATOpa ¢ aMILIMTYI0H CHITBI
TOKa B KOJIeOATEIbHOM KOHTYpPE

40 3aKOH COXpaHEHHUS SHEPTUH B HICATHHOM
Kos1e0aTeIbHOM KOHTYpe
3aTyxaroIue 3IeKTPOMAarHUTHBIE

41 xonebGanus. BeinyxnenHsie

DJICKTPOMAarHuTHBIC KoJrebaHus




ITepemennsrii Tok. Pesnuctop u koHIEHCATOP

42 B IICIIH IIEPEMEHHOTO TOKA

4 KaTymika HHAyKTHBHOCTH B LIETTH
MePEMEHHOTO TOKa

m 3akoH OMa 1151 9JIeKTPUYECKOH Lenu
TIEPEMEHHOTO TOKa
MOIIHOCTE EPEMEHHOTO TOKA.

45 AMIMTyHOE U IeficTBYyIOIIee 3HaYeHUe
CHJIBI TOKA U HaNPSHKCHUS

46 Pe3onaHcC B dneKTpUYECKOH 1enu

47 Pemienue 3amau
Wneansublil Tpanchopmarop.

48 IIpousBozacTBO, Nepenaya u NoTpedIeHne
ANEKTPUYECKON SHEPrHU
DKOJIOTHYECKHE PUCKU TIPH TPOU3BOJICTBE

49 3NeKTpo3Hepruu. KynpTypa Hcronbp30BaHus
JNEKTPOIHEPTHHU B OBCEAHEBHOIT KU3HH

50 Pemenue 3agau

51 Pemrenue 3agau

52 O0001IeHe U CUCTEMATH3aLUs 3HAHUI 110
Teme "DIeKTPOMarHuTHbIC Kojiebanus"
MexaHnndeckue BOJHbI. XapaKTepPUCTUKU

>3 MEXaHMYEeCKUX BOJTH

54 CBoiicTBa MEXaHUICCKUX BOJTH

55 3ByK. XapaKkTepHCTUKH 3ByKa

56 Wudpassyk u ynerpaszsyk. lllymoBoe

3arpsA3HCHUC Oprxcaromeﬁ Ccpeabl




57

Pemenue 3amau

58

9J'[eKTpOMaFHI/ITHI:Ie BOJIHBI. I/I:myquHe
DJIEKTPOMArHUTHBIX BOJIH

59

9Hepr1/1${ DJIEKTPOMArHUTHBIX BOJIH.
CaoiicTBa DJIEKTPOMArHUTHBIX BOJIH

60

[Ikana 371eKTPOMarHUTHBIX BOJIH.
IIpumeHeHue 371eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

TIpuHIMIIBI PAANOCBSI3U U TEIEBUACHHS.
Panuonokanus. DneKTpoMarHuTHOE
3arpsi3HEHNE OKPYXKAFOIIEH cpeibl

62

Konrtponbnas padota no teme "Konedbanus
U BOJIHBI"

63

Caer. 3aKOH MPSMOJIMHEHHOTO
pacIpoCTpaHeHNs CBeTa

64

Pemenne 3anay Ha INPUMCEHECHHUE 3aKOHa
HpﬂMOHHHeﬁHOFO pacnopoCTpaHCHUs CBETa

65

Ortpaxxenue cBeta. Ilnockoe 3epkano.
Cepuueckoe 3epkaino

66

Ipenomnenue cBeta. AGCONOTHBINA U
OTHOCUTENbHBIN MT0Ka3aTeNb IPEIOMIICHUSL.
IlonHOe BHYTpEeHHEE OTpaKEHHUE.
IIpenenbHBII yroyl NOJTHOrO BHYTPEHHETO
OTpa’keHUs

67

Pemenue 3agay Ha INPUMEHEHUE 3aKOHOB
OTPAXCHUSA U MPEJIOMIICHUS CBETA

68

Xon nmyueit B mpusMe. Jlucnepceusi cBeTa.
CnoxHblit coctaB 6emoro ceeta. [seT




JInazer. @okycHoe paccTosiHUE 1

69 OIITHYECKAs CUJIa JINH3BI

70 IocTpoenue H300pakeHUii B TMH3aX H UX
cucTeMax. Y BEeJIMYCHHE JTHH3bI
Pemenue 3anay Ha IOCTPOCHUE

71 HM300paKEeHUH, TTOJTy4aeMbIX C TOMOLIBIO
JIMH3

72 I'na3 kak onruueckas cuctema

3 Pemrenue 3amau. [Ipenens npuMEeHUMOCTH

7 reoMeTPUYECKON OITHKU

74 CKOpOCTh CBETa U METOMIBI €€ M3MEPCHUS

75 Jucnepcus ceera

76 Wurepdepennus ceera
KorepenTHble ncTouHUKH. Y CIOBUS

77 HaOIIOICHUS] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3anau

79 IIpumenenue uaTEphEpeHINU

80 Judpakuus ceera

31 JudpaxunonHas pemérka. YcioBue
HaOJIIO/ICHUS TTIABHBIX MAaKCHMYMOB

82 Pemenue 3amay

3 IomepeyHOCTh CBETOBBIX BOJIH.
Tonspuzauus ceera

84 Pemenue 3amau

85 CBeToBBbIE SIBICHUS B IPHPOJIE

36 O0o6uIeHNe U cucTeMaTH3alus 3HAHUH 110

teme "OnTuka"




87 KonrtponpHas padoTa 1o reme «OnTuka» 1
I'paHuIBl IPUMEHUMOCTH KIIACCUYECKOM

88 MEXaHHUKHU. 3aKOHBI 3JIEKTPOJAMHAMUKH U 1
TIPUHIUIT OTHOCUTENILHOCTU

39 IlocTynaTsl ciennanbHON TEOPUU |
OTHOCHUTEJBHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJI.
IIpeoOpazoBanus Jloperua. Ycinosue

90 NPpUIUHHOCTH. OTHOCUTEIHHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJICHUEe BPEMEHU 1
COKpalleHUe JUTMHBI

01 OHeprus U UMIYJIbC PENATUBUCTCKON |
YaCTHIIBI

9 CBs13b MacChl C YHEPrued U UMITYJILCOM |
PENSTUBUCTCKON YaCTUIBI. DHEPrusi MOKOs

93 PaBHOBecHOE TENJIOBOE U3TyYEHHE 1

94 3akoH cMmereHus Buna 1

95 T'unotesa M. Ilnanka o kBaHTax. @OTOHBI 1

96 OHeprus U UMIyIbC GoToHa 1

97 Dororddexr. OnbiTer A. I'. Cronerosa. |
3akoHb! poTodddexra

08 VYpasrenue DitHmTeiina 11 poTodddekra. |
"Kpacnas rpanuna" gorospdexra

99 Jasnenue cBera. Omeitel [1. H. JleGenesa 1

100 BonHOBEIE CBOMCTBA YaCTHI] 1
Bonns! ne bpoitns. J{niHa BoaHBI /1€

101 Bpoiins u pa3mepsl 00J1aCTH JIOKATH3AIHH 1

JIBAKYILIEHCS YaCTHILIBI




102

KopnyckynsipHO-BOTHOBOM Jyan3m

103 Judpakius 21eKTpOHOB Ha KpUCTAILIAX
Cnenuduka u3MepeHuit B MUKPOMHUpE.

104 CoOTHOLIEHUS HEeonpeIeEHHOCTEH
Tefizenbepra

105 Pemenue rpapuveckux 3anady

106 Pemienue pacu€rHbIxX 3a1au
KonrponpHas paboTa no Temam: "OCHOBBI

107 CTO", "KopmycKyasipHO-BOJIHOBO
nyanusm"”

108 OmBITH O UCCIEAOBAHUIO CTPOCHUS aTOMA.
IInanerapHas monens aroma Pesepdopaa

109 Ioctynatsr bopa

110 Buns! ciektpoB. CriekTp ypoBHei sHEprun
aToMa BOJIOPOJa

11 CHOHTaHHOE U BEIHYK/ICHHOE H3ITydeHHE
cBeTa

112 Jlazep
Hyknounas Mozaens spa [eiizenOepra-

113 Banenko. 3apsa 1 MaccoBOE YHCIIO SIpa.
M30T1omnbl. PagnoakTMBHOCTH
3akoH pannoakTuBHOTO pacrajaa. CBoiicTBa

114 HMOHU3HPYIOIIETO M3IydeHus. Bisiaue

PaaOaKTUBHOCTH HA )KUBBIC OpraHU3MBbI.
Jo3umerpus

115

OHeprusi cBsI3U HyKJIOHOB B siipe. SlnepHbie
cwibl. Jledext maccrl siapa. SnepHble
peakuuu. Snepusie peakTopsl. [Ipodiaembl




YIpaBJigs€MOTIo TCPMOAACPHOIO0 CUHTE3A.
DKOJIOTHYECKUE aCTIEKThI pasBuTHsA HHGpHOfI
OHEPIEeTHKU

116

117

118

Metoibl perucTpalnuy U UCCIeI0BaHUs
3JeMEHTapHBIX YacTull. OyHIaMeHTalbHbIC
B3auMozeicTBus. bapnoHsl, ME30HBI 1
nentoHsl. [Ipencrasnenue o CrangapTHON
mozenu. KBapk-TirooHHas! MOIEb aJpOHOB
®usuka 3a npenenamu CtaHgapTHON
mozenu. TéMHas marepust u TEMHas
sHeprusi. ETMHCTBO (pu3nuecKoi KapTHHBI
Mupa

DTanbl pa3BUTHS aCTPOHOMHU. 3HAUCHHE
ACTPOHOMUH

119

TIprMEeHUMOCTH 3aKOHOB (DHU3UKH ISt
00BSICHEHHUS TPUPOJIbI KOCMUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKUX
HCCIIeI0BaHUI

120

121

122

123

CoBpeMEHHBIC ONITHYECKUE TEJIECKOTTBI,
paIroTeNeCKOTIbI, BHEATMOChHEpHast
aCTPOHOMHS

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue
3BE3/IBI, IUIAHETHI, UX BUANMOE JBHKCHUE
Comneunas cucrema. Coaie. CoHeuHast
akTUBHOCTB. Mcrounmk sneprun ConHna u
3BE3

3BE3/IBI, IX OCHOBHBIE XapaKTEPUCTUKH.
Jlmarpamma "crieKTpaibHBII Kilace —




CBETHMOCTB"

124

3Be3/bl TJIaBHOH MMOCIeI0BATEIbHOCTH

125

Buyrpennee crpoenue 38&31. CoBpeMeHHbIE
MPEJCTaBIECHHUS O IPOUCXOXKIECHUU U
spojronuu CoHIla U 3BE311. DTaIbl )KU3HU
3BE3]T

126

Muteunsiit [Tyt — Hama Nanakruxa. Tunbt
ranakTvK. YEpHble ABIPHI B Apax ralaKTHK

127

Bcenennas. Paciimpenue Beenennoii. 3akon
Xab6mna. Teopus Bonpioro B3pbiBa.
PenuxroBoe usnyuenue

128

MacmrabHast cTpykrypa BeenenHoi.
Meraranaktuka

129

HepemniéHuble Tpo6IIeMbl aCTPOHOMUH

130

du3nyecKknil IPakTUKYM IO TEMe
"UccnenoBanyue MarHUTHOTO TI0JIS
MOCTOSIHHBIX MAarHUTOB" HJIH
"UccienoBaHue CBONWCTB
(eppomarnerrkoB” wim "HMccnenoBanue
JIeWCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

duznyueckuit IPakTHKYM 110 TeMe
"Uzmepenne cuisl AMiiepa" win "M3yuenne
3aBUCHMOCTH CHJIBI AMIIepa OT CHJIBI TOKa"
niy "OnpeneneHne MarHUTHOW WHIYKITH
Ha OCHOBE M3MEpEHUs CHITbl Amriepa"

132

dusnveckuil MPakKTUKYM IO TEME
"HccnenoBaHue sIBIICHUS




3JIEKTPOMArHUTHOW WHAYKITUH'" HITN
"OnpeneneHre NHAYKIUHA BUXPEBOTO
MarHuTHOTO MO

133

134

135

DuU3n4ecKuil NPaKTUKYM I10 TEME
"HccnenoBanue sBICHUSI CAMOWHIYKITHH'"
i "COopKa MOJIEIH 3IEKTPOMAarHUTHOTO
reHepaTopa"

duznyeckuit MpakTUKYM 0 TeMe
"H3mepenue rnepuojia CBOOOHBIX
KOJIe0aHHMI HUTSHOTO U MPY)KUHHOTO
MasTHUKOB"

dusnveckuil MPaKTUKYM IO TEME
"[Ipeobpa3zoBaHKe PHEPTUH B IPY>KHHHOM
MasiTHUKe"

136

Du3nveckuil MPaKTUKYM IO TEME
"HccenoBanue mepeMeHHOT0 TOKa Yepes
TIOCIIEIOBATENILHO COCIMHEHHEIE
KOHJICHCATOP, KaTyIIKy ¥ Pe3UcTOp" WiIn
"HccnenoBanue pabOTHl HCTOYHUKOB CBETA
B IIEIIH IIEPEMEHHOT0 TOKa"

137

138

139

dusznyecknii MpakTUKyM MO TeMe
"H3y4yeHue napamMerpoB 3ByKOBOil BOJHBI"
Du3nvecknii MPakKTUKYM O TEME
"N3MepeHne nokaszaresns MpeaoMIeHUs
crexna" mwim "Ilomydenne n300pakeHus B
CHCTEME 3 IUIOCKOTO 3epKaia U JIMH3bI"
dusnyecknit MpakTUKyM MO TEMe
"HccnenoBanue 3aBUCUMOCTH (JOKYCHOTO
paccTOSIHUS OT BeLIecTBa (Ha IpuMepe




kuakux nuH3)" i "M3mepenne
(hOKYCHOTO PACCTOSIHUS PACCEHBAIOLINX
H3"

140

141

142

DuU3n4ecKuil NPaKTUKYM I10 TEME
"Habmonenue audpakiiyu, HHTEpHepeHInT
W TIOJISIpU3aliiy cBeTa'

duznyecknii MpakTUKYM IO TeMe
"OnpeneneHne UMIYJIbCa U SHEPTUU
PEIATUBUCTCKUX YacTull (1o GoTtorpadusm
TPEKOB 3apPSDKEHHBIX YaCTHIl B MATHUTHOM
nosne)"

dusnveckuil MPaKTUKYM IO TEME
"U3mepenne nocrosinHo [Tmanka Ha
OCHOBe HccienoBanus Gorodpdexra” wiu
"HccnenoBanue 3aBUCUMOCTHU CHIIBI TOKa
yepe3 CBETOIUO] OT HAIPsHKeHHS "

143

du3nveckuil MPaKTUKYM IO TEME
"HccnenoBanue criekTpa pa3pexeHHOTO
aTOMAapHOT'O BOJIOPOJa U U3MEPEHUE
nocrosiHHO# Punbepra"

144

dusznyecknii MpakTUKyM MO TeMe
"HccnenoBanue paauoakTHBHOTO GoHA C
HCHOJIBb30BaHUEM J03UMETpa" MK
"W3yueHue noriomuieHus O6eTa-4acTHIl
anoMuHueM"

145

dusnyecknit MpakTUKyM MO TEMe
"Ha6rogenns 38é31H0TO HEba
HEBOOPYXEHHBIM I'JIa30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX IPUIOKEHUH AT




146

147

OTpEeIeNICHHUS MTOJI0KEHUSI HEOSCHBIX
00BEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTO MOJYLIApHs U SIPKUe
3BE3161" win "HaOmroaeHus B TeIecKon
JIyHBbI, TaHEeT, TYMAHHOCTEH M 3BE3THBIX
CKOTIIeHUH"

O00061IeHNE ¥ CUCTEMATH3alMs 3HAHWIA.
Poub Gpu3uku 1 acTpOHOMHU B
9KOHOMMYECKOH, TEXHOJIOTHIECKOH,
COIMAJIBHON M 3THYECKOH cepax
JIEATEITBHOCTH YCITIOBEKA

O00011eHNE ¥ CUCTEMATH3AIMs 3HAHWIA.
Ponb 1 MecTO PU3NKK M aCTPOHOMUH B
COBPEMEHHON Hay4yHOIl KapTuHE MHpa

148

O06o0meHne U cucTeMaTH3anus 3HaHUH.
Ponb ¢pu3ugeckoil Teopuu B opMUPOBAHUU
MIPEACTABICHUH O (hU3UUECKON KapTHHE
MHpa, MECTO (pU3NUECKON KapTHHBI MUpa B
001IeM psITy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUH O IPUpoe

149

O6001IeHIE U CHCTEMATHU3AIMS 3HAHUI 110
teme "Kunemarnka"

150

O000611IeHrE ¥ CUCTEMATHU3ALMs 3HAHUI 110
teme "Kunemarnka"

151

152

O000611eHrEe ¥ CUCTEMATHU3ALMs 3HAHU 110
teme "JlnHamuka"

006001IeHNE U CHCTEMATH3aIHs 3HAHHUH 10
teme "CraTuka TBEpaOro tena"




153

O0o0uIeHe 1 CHCTeMaTH3aNus 3HAHUH 110
TeMme "3aKOHBI COXpaHEHHUsI B MEXaHHUKe'"

154

155

O06001IeHNe U cUCTEMaTU3aLis 3HAHUM 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETHUECKON
Teopun"

O06001IeHNEe U cUCTEMaTH3alIis 3HAHUH 110
teme "Tepmonunamuka. TeroBeie
MaluHb!"

156

O060011eHNE U CUCTEMAaTH3aIis 3HAHUH 110
Teme "ArperaTHbIE COCTOSTHHS BELIECTBA.
®da3oBble nepexosr"

157

O00061IeHNE U CUCTEMATH3alMs 3HAHU 110
Teme "DrekTpuaeckoe mose"

158

O06001IeHNEe U cUCTEMaTU3alis 3HAHUH 110
Teme "[1oCcTOSHHBIN 2JIeKTpUYeCKHi TOK"

159

O06001eHre U cUCcTEMaTU3aLs 3HAaHUH 110
Teme "TOKU B pa3UuHbIX cpenax”

160

O06001IeHre U cUcTeMaTU3alis 3HaHUH 110
TeMe "MaruurtHoe mnoJje"

161

PesepaHblii ypok. O0001eHHE 1
CHUCTEMATHU3ALUS 3HAHMI 110 TEME
"DeKTpoMarHuTHas MHAyKIus"

162

PesepaHslit ypok. O000LICHHE U
CUCTEMaTH3allKs 3HAHUI 110 TeMe
"Mexanunueckue kojebanus"

163

PesepaHblii ypok. O0001eHHE U
CHCTeMaTH3alusl 3HAaHUH 110 TeMe
"DneKkTpoMarHuTHbIe Kojebanus"




164

PesepBHbIii ypok. O0001ICHNE 1
CHCTEMAaTHU3aIUs 3HAHMI 110 TEME
"MexaHn4ecKne 1 3JEKTPOMarHUTHBIC
BOJIHEI"

165

166

167

PesepBHbIii ypok. O0001IEeHNE 1
cHCTeMaTH3alus 3Hanuii o reme "OnTuka"

PesepBHsiii ypok. O000LICHHE U
cucreMaTh3anus 3HaHui 1o teMe "OCHOBEI
CTO"

Pe3epBHblii ypok. O0001IECHNE 1
CHCTEMAaTH3aL¥s 3HaHHil 110 TeMe
"KopryckyssipHO-BOTHOBOH Jyanu3m"

168

Pe3epBHbIii ypok. O000IICHNE 1
cucTeMaTHh3alys 3HaHu| 1o Teme "dusnka
aroma"

169

PesepBHbIii ypok. O000IIEeHNE 1
cucTeMaru3alys 3HaHui 1o teme "dusnka
ATOMHOTO S1/Ipa M AJIEMEHTapHbIX YacTHil"

170

Pesepausiii ypok. O000LICHNE U
CHCTeMaTH3alus 3HAaHUH 110 TeMe
"JeMeHTH acTpopu3nKu”

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YAEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






