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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nKe Ha YypOBHE CpeaHero oomero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHUHW M TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBaTeyibHOM Mporpammsl, mnpeacrabieHHbix B GI'OC COO, a
Takxke ¢ ydéroMm ¢enepaibHOM padoueil mporpammel Bocniutanus v Konuenuuu
npenoaBanus yaeOHoro npeamera «Dus3uka» B 00pa30BaTEIbLHBIX OPraHU3AINAIX
Poccuiickoit ~ ®deneparuu,  peaJM3yloOlIMX  OCHOBHbIE  OOpa3oBaTelIbHBIC
IPOrPAMMBI.

[Iporpamma 1o usmke orpeaenser o0s3arebHOe MPEAMETHOE COJEPKAHNE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEILHOCTh U3YUCHHS TEM U Pa3/eiioB
y4eOHOTO TpeaMeTa ¢ YIETOM MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKK y4eOHOro MpOLECcCa, BO3PACTHBIX OCOOEHHOCTEN  00yYaroluxcs.
[Iporpamma 1o ¢uszmke naéT MpeACTaBICHHE O IIENsIX, COACp)KAaHWUHU, OOIIen
CTpaTeTuu OOy4YeHHUs, BOCIHTAHHS W Pa3BUTUS OOYYaIOIIUXCSA CPEJICTBAMU
yaeOHoTO TipenmeTa « Du3nkay Ha yriyoJ€HHOM YPOBHE.

N3yuenne kypca (Pu3MKK yriayOJIEHHOTO YPOBHS IO3BOJISIET pealii30BaTh
3a/1a4u MPO(ECCHOHATILHON OPUEHTAIIUU, HAMPABIEHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOMX HHTEJUICKTYyaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH KaxIbIM
OOy4JaronmMmMcsi, KOTOpblE HEOOXOAUMBI I TMPOJOJDKEHUS O0pa3oBaHUsl B
opraHu3auusax MOpoecCUOHANBHOTO O00pa30BaHUsl MO PA3NIUYHBIM  (PU3HKO-
TEXHUYECKUM U MHKCHEPHBIM CIIEITUATBHOCTSIM.

B mnporpamme mo ¢usnke ONpenenstoTcs IUTAHUPYEMBIE Pe3yJIbTaThI
OCBOCHHUsI Kypca (PM3UKHU HA YPOBHE CPETHEr0 O0IIEeT0 00pa3oBaHus: TNYHOCTHBIE,
MeTalpeJMEeTHbIe, TMpeaMeTHble (Ha  yriayOnéHHoMm  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM I pa3padOTKU TpeOOBaHMN K JUYHOCTHBIM,
METANpeIMETHBIM ¥ TIPEAMETHBIM pe3yJbTaTaM OOYYaroIIUXCsl, OCBOMBIIUX
mporpaMMmy 10 (uU3MKe Ha YypOBHE CpenHero ooOmero oOpa3oBaHus Ha
yTIyOJIEHHOM YPOBHE, SIBJISETCS CUCTEMHO-ACSATEIBHOCTHBIHN MOXO.

[Iporpamma no pu3uke BKIOYAET:

IUTAaHUPYEMBbIC pe3yJbTaThl OCBOCHHS Kypca (HU3WKM Ha yIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE TIPEIMETHBIE PE3yJIbTAThI 110 TOJaM O0yJCHHS,;

cozmepxkaHue yueOHoro npeamera «Du3nkay mo rogam o0ydeHus.

[Iporpamma 1o (Qu3nMke WMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
WCITOJIB30BaHA YUYUTEISIMU (DU3HMKH JJII COCTABJICHUS CBOMX PA00UYUX IMPOTPaAMM.



[Iporpamma mo ¢u3nke HE CKOBBIBAET TBOPUECKYIO WHUIIMATUBY yUUTEJICH U
NPENOCTABISAET BO3MOXKHOCTH JUISI pEeAu3alMd  Pa3JU4YHbIX METOJUYECKUX
NOJXO/I0B K NPENOJaBaHUIO (M3HKM Ha YIIIyOJEHHOM YpOBHE IpPU YCIOBUU
COXpaHeHUs 00s3aTeIbHON YacTH COEepKaHus Kypca.

duzrka Kak Hayka O HamOoJjee OOHIMX 3aKOHAX MPUPOAbI, BBICTyINas B
KayecTBe y4eOHOI0 MpeMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpy»xkatoiieM mupe. LIIKoIbHBIN Kypc PU3UKU — CUCTEMOOOPA3yOIIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB W SIBJICHUM, M3ydyaeMbIX XUMHUEH, Ouosioruei,
dbusndeckord reorpaduerd u acTpoHomued. Mcmonp3oBaHWE U aKTUBHOE
npUMEHEHUE (U3MYECKUX 3HAHWI OINpeAeNnio XapakTtep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe HSHEPreTuKkd, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TMOJIyYEHUsI HOBBIX MAaTEpPHAlIOB C 3aJaHHBIMU CBOMCTBaMu. M3yudeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJq B (OPMHPOBAHHE ECTECTBEHHO-HAYYHON
KapTUHBI MHpa 0O0yyaromerocs, B OpMUpPOBAHUE YMEHH NMPUMEHATHh HAYUHBIN
METO/1 MIO3HAHMSI IPY BBITIOJIHEHUHA UMHU YYE€OHBIX UCCIEAOBaAHMIA.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeHEro o01ero 00pa3oBaHusl MOJ0KEH
PS UAEH, KOTOPBIE MOKHO PacCMaTpUBAaTh KaK MPUHIIUIIBI €I0 OCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEUW KypC SIBJSIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3HUKH, BKIKOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuayl Kypca (HU3UKA
0o0beIMHEH BOKpPYr (Qu3nMyeckux Teopuil. Begymmm B Kypce sBisercs
(dbopMupOBaHKE MPEJCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEUIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanus NOpeArnosiaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIMAIAa (DU3UYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢uzuk ¢ pa3BuUTHEM OOIIeCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoui nanpaenennocmu. Kypc ¢usuku yriry0iaEéHHOTO ypPOBHS
IpeanojgaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YyYEHHBIX TE€OpUMHA M 3aKOHOB. IIpu 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUNA U COBPEMEHHBbIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs IOCPEIACTBOM BBEICHUSA DJIEMEHTOB
COJEpKaHUS, TMOCBSIIEHHBIX OKOJOTHYECKMM IMpoOsiieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOTHH, a Takke 00CYXIeHHUS
npo6JieM palvoOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKOM O€30MacHOCTH.



OcBoeHue cojiepkanus MPOrpamMMbl IO (PU3UKE JOKHO OBITH TOCTPOSHO Ha
MPUHITMTIIAX CHCTEMHO-IEATEILHOCTHOTO moaxoAa. J[ns dhus3uku peanuszarus 3TUX
MPUHITUTIOB 0a3UPyeTCsl Ha UCIIOIB30BAHUN CAMOCTOSTEILHOTO YKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro Qakropa yuyeOHoro mponecca. g yriayOnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIbBHOIO YYEHHYECKOro HKCIEPUMEHTA,
BKJIFOYAIOMIETO (PPOHTANTBHBIC YUYEHWYECKHUE OMBITHI TPH HW3YYEHUH HOBOTO
MaTtepuaia, 1abopaTopHbie padOThl M pabOTH MpakTUKyMa. [Ipr 3TOM BO3MOKHBI
JBa crocoba peanu3anuu (PU3MYECKOrOo TNpakTUkymMa. B mepBoM ciyyae
MpaKkTUKyM npoBoauTcs aubo B koHie 10 u 11 kimaccos, b0 mocie nepBoro u
BTOPOr0 TOJNYTOAMN B KaXIOM M3 O3TUX KiIaccoB. Bropoit cmocod — 3T0
UHTErpanus padoT MpaKTUKyMa B CHUCTEMY Ja0OpaTOpPHBIX paldOT, KOTOPHIC
MPOBOJATCS B mpoliecce u3ydeHus pazjaena (temsl). [lpu stom moja paboramwu
MPaKTUKyMa MOHUMAETCSI CAMOCTOSTENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA 0€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme mo ¢usMke cucTeMa YYEHHYECKOTO OJKCIEPUMEHTA,
7a00paTOpPHBIX pabOT W MPAKTUKyMa MpeACTaBieHa €IUHBIM TepedHeM. Bwidop
TEMATHUKH JJIA 3TUX BUJOB YUCHUYECKUX MPAKTUICCKUX PAOOT OCYIIECTBIISETCS
y4aCTHUKaMU 00pa30BaTEIbHOTO Mpoliecca UCXOs U3 0COOCHHOCTEN MOYypPOYHOTO
IUTAHUPOBAHUS W OCHameHus: kabuHerta ¢usuku. [Ipu 3TOM oOecreunBaercs
OBJIAJICHUE OOYYaIOMMMUCS YMEHHSIMH TIPOBOJIUTH TPSMBIE W KOCBCHHBIC
WU3MEPCHHUS, WCCIACAOBAHMS 3aBUCHUMOCTEH (M3MYECKUX BEIMYWH U TIOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPETI0KEHHBIX THIIOTE3.

bonbiioe BHUMaHWE YIENSETCS PEIICHUIO PACUYETHBIX M KAaYeCTBEHHBIX
3amad. [Ipu 3TOM mis pacu€THBIX 3a/lad MPUOPUTETOM SIBJISIOTCSA 3a/ladé C SBHO
3aJIaHHOM W HESIBHO 3aJlaHHOW (DM3UYECKOM MOJIEJIbIO, MO3BOJISIIOLINE TPUMEHATh
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfiena Kypca, Tak U
WHTErpUpysl MPUMEHEHNUE 3HAHUM W3 Pa3HbIX pasfenoB. JlJis KaueCTBEHHBIX 3a7a4
MPUOPUTETOM SIBIIIOTCS 3a7aHusl Ha OOBACHEHHE/TpENCKa3aHue MPOTEKAHUS
(bu3MYecKuX SBJICHUI U MPOLIECCOB B OKPYKAIOIIEH >KU3HU, TpeOyrolue BhIOOpa
(bU3MYECKOM MOJICIH ISl CUTYallUuH MTPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusmu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIIeUeHHIO0 y4eOHOro mporecca Kypc (DH3UKH yTiyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHUs TOKEH U3ydaThCsl B YCIOBHIX
npeaMeTHoro kabuHera. B kabunere (U3MKM JOHKHO OBITH HEOOXOAUMOE
nabopatopHoe 000pyJOBaHUE ISl BBINOJHEHUS YKa3aHHBIX B IPOTpaMMme II0
bu3NKe YYECHUYECKUX OTBITOB, JAOOPATOPHBIX pabOT W paboOT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JlemoHCTpaninoHHOe o0opyZoBaHUE (OPMHUPYETCS B COOTBETCTBUU C
NPUHIIUTIOM MUHUMAJIbHOW JIOCTATOYHOCTH W  00ECICUYMBACT IIOCTAHOBKY



MEPEUNCIEHHBIX B TMporpaMMe MO (PU3UKE KIIOYEBBIX JIEMOHCTPAIMMA IS
WCCJICNOBAHMUS  W3Y4YaeMBbIX SBJICHUH W  TPOILECCOB, OMIHUPUYECKUX W
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHHYCCKUX MMPUMEHEHUH.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHUECKUX TMPAKTUYECKUX pPadboT
dbopmMupyeTcss B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuéte
OTHOTO KOMIUIEKTa Ha JBYX oOydaromuxcsi. TeMaTnueckue KOMIUICKTHI
7a060paTOpHOTO O00OPYNOBAaHUS JAOHKHBI OBITh TOCTPOCHBI HA KOMIUIEKCHOM
WCIIOJIb30BaHUN aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITHIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTA0O0OPATOPHUH.

OCHOBHBIMHM HEJISIMU U3YUYeHUs GU3UKU B 00IIEM 00pa30BaHUHM SIBISIOTCS:

dbopMHpOBaHWE WHTEpPECA M CTPEMIICHHS OOYyYalOIMUXCAd K HAyYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HHTCIUICKTyIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUNM O HAyYHOM METOJIe MO3HAaHUS U (HOPMHUPOBAHHUE
HCCJICIOBATEIHLCKOTO OTHOIICHUS K OKPY KAIOIITM SIBJICHUSM;

dbopMHpOBaHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3YUCHHUS OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (DPU3HKHU;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIOJIB30BAHUEM (PU3MUESCKUX
3HAHWM U HayYHBIX JIOKA3aTEJIbCTB;

dbopMHpOBaHUE TPEACTABICHUNA O poiu (U3UKH I Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU ¥ TEXHOJIOTHI;

pa3BUTHE MpeICTaBICHUM 0 BO3MOHBIX chepax Oymyrei
npoecCHOHaNbHON JESITENIbHOCTH, CBA3aHHBIX C (U3WMKOW, TOATOTOBKA K
JanbHeeMy 00y4eHUIO B 5TOM HalpaBIICHUU.

JlocTmwkeHne ATUX Ieiell o0ecreuynBaeTcs pPErIeHUEM CIICIYIONINX 3a1ad B
npoiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEr0 O0IIero 00 pa3oBaHus:

NpUOOPETEHNE CUCTEMbI 3HAHUN 00 00mUX (HU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHWUKy,  MOJEKYJSpHYIO  (U3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PM3UKY M JIEMEHTHI acCTPO(PHU3UKH;

dbopMHpOBaHNE YMEHHUI IPUMEHATh TCOPETHUCCKUE 3HAHUS IS OOBSICHEHUS
bU3MYECKUX SIBICHUM B TPHUPOAC M JUIA NMPUHATHAS NMPAKTHUYCSCKUX PENICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CIOCOOOB PpEIICHUS PA3IUYHBIX 3aJad C SIBHO 3aJaHHOU
bu3MYeCcKO MOJENbI0, 3a/ay, IMOAPa3yMEBAIONIUX CAMOCTOSTECIIBHOE CO3/JIaHHE
bu3nYecKoi MOJENH, aJaeKBaTHOW YCJIOBHSM 3ajadyd, B TOM YHCJE 3ajad
WHKEHEPHOTO XapaKTepa,

NMOHMMaHUE (U3NUECKUX OCHOB W TMPHUHIUIIOB JEUCTBUS TEXHUUYECKHUX
YCTPONCTB U TEXHOJOTUYECKUX TPOIECCOB, MX BIUSHUS Ha OKPY>KAIOIIYIO CPEIY;



OBJIQJICHUE METOJAMH CaMOCTOSATENIBHOTO IIJIAHUPOBAHUSI W TPOBEIICHUS
¢u3nYecKuX OSKCIEPUMEHTOB, aHajdM3a ¢ HMHTEpPHpeTaluy  HHPOPMAIIHH,
OIPEENIECHHS IOCTOBEPHOCTH MOJIYYEHHOIO PE3yibTaTa;

CO3J]aHUE YCJIOBUM [JIsi pa3BUTHS YMEHHUM MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIHLHOCTH;

pa3BuTHE UHTEpeca K chepam NMpoPeCCUOHATIBHON EeATeTLHOCTH, CBI3aHHOM
¢ pU3UKON.

B cootrBerctBun ¢ tpedoBanusmu DGI'OC COO yrinyOneHHBIN ypOBEHb
u3ydeHus: yuyeOHoro mpeamera «®PusnMkay Ha YypOBHE CpEIHEro o0OIIero
oOpa3zoBaHus BbIOMpaeTCs OOYYAIOUIMMUCS, IUIAHUPYIOIUMHU IPOJIOJKEHUE
o0pa30oBaHus [0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIA.

Ha uzyuenue ¢pusuku (yriayOn€HHbIA YPOBEHb) HA YPOBHE CPEIHETO OOILErOo
obpazoBanus orBoautcs 340 dacos: B 10 kiracce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraemplii B mnporpamMmme 1o (HU3MKE IMEpedyeHb JA0OpPAaTOPHBIX U
PaKTUYECKUX paldOT ABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeJIaeT BbIOOD
IpPOBENECHUs J1A0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HWHAMBUAYAJIbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COAEPXXAHME OBYYEHUA
10 KIIACC

Pa3znen 1. Hay4unblili MeTO MO3HAHMSI IPUPO/BL.

®dusurka — pyHIaMeHTalbHasg HayKa o npupoje. HayuHslil MeTo1 o3HaHUS U
METO/Ibl UCCIIeI0BAHUS (PU3NYECKUX SIBJICHUM.

DKCHEpUMEHT U TEOopus B Mpoliecce Mo3HaHus Mpupojasl. Habmonenue u
HKCIEPUMEHT B (PUBHKE.

CnocoObsl  u3MepeHus: (PU3MUECKUX BEJIMYUH (aHAJIOroBble W LHUGPOBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMITBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHudd  GU3MUECKUMX  BEeNUYUH  (aOCONIOTHAs U
OTHOCHUTEIIbHAS).

MopaenupoBanue (pU3MUECKUX SIBICHUN M MPOILIECCOB (MaTepualibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TENO0, HAcanbHAs >KUAKOCTh, WUJICANIbHBIA Tra3, TOYECUHbIN
3apsin). I'unoresa. @U3ndeCcKuil 3aK0H, FPaHULIBI €r0 MPUMEHUMOCTH. Pu3ndecKast
TEOPHUSL.

Pons u Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHOW HAay4YHOW KapTHUHBI
MHUpa, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

M3mepeHne cuiibl TOKAa W HAIpPSOKEHHUS B ILIENM IMOCTOSHHOTO TOKa IpHU
MTOMOIIM aHAJIOTOBBIX U IU(GPOBBIX H3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ LHU(poBoi jabopaTopueit no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BEJIMYUH MPU MOMOITY KOMIBIOTEPHBIX JATYUKOB.

Pa3pen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABuxkeHue. OTHOCUTEIBHOCTh MEXAHMUECKOTO JIBHXKCHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIMH Ha OCHU CHUCTEMBbI
KoopauHat. Tpaekropusi.

[lepemerienrie, CKOpocThb (CpedHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOYKH, WX MPOCKIIMM HAa OCH CHUCTEMbI KOOpPAMHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABMKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTU, YCKOPEHUS U MyTH MATEPUAIBHON TOYKHU OT BPEMEHU U UX
rpaduku.

CBoOosHOE TMajieHHe. YCKOpeHHe CBOOOJHOrO MajeHus. JIBukeHue Tena,
OpOLIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJIHMHAT, CKOPOCTHU M
YCKOPEHHS MaTepUALHON TOYKHA OT BPEMEHH M UX TpaduKu.



KpuBonuueitnoe  aBwxkeHue. JIBH>KEHHE  MaTEpUAIBHOM  TOYKM 10
OKPY>KHOCTH. YTJOBasi W JUHEHHas ckopocTh. llepron m yactora oOpamieHus.
[{eHTpoCcTpeMUTENBHOE (HOPMAIBHOE), KacaTeabHOE (TAHM€HUMAJIbHOE) U MOJIHOE
YCKOpPEHHE MaTEpHAIIbHON TOYKH.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKUE TIPOLIECCHL: CIHIOMETP,
JNBWKEHUE CHApsIOB, LEIHbIE, I[IecTepEHYaThle M PpPEMEHHBIE Iepenayd,
CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mopenps cucteMbl OTCUETA, WILTIOCTPALMS KMHEMATHUYECKUX XapAKTEPUCTUK
JBH>KCHUSL.

CrocoOblI MccIIeqOBAHUS IBHKCHHUI.

WnmrocTpanyst npeaesbHOro nepexoa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanre IBUKEHUMN C UCTIOIB30BAHMEM MEXAHU3MOB.

[TameHue Ten B BO3AyX€ U B pa3peK€HHOM IIPOCTPAHCTBE.

HabGnronenue ABMKEHUs Tejia, OpPOLIEHHOIO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTu npH JBUKEHUHU MO OKPYKHOCTH.

[TpeobpazoBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTel, TPAeKTOPUl, CKOPOCTEW IBUKEHHSI OJJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padomot, npaKkmuxKym.

N3yueHrie HEpaBHOMEPHOTO IBUKEHUS C IIEJIbI0 OMPENCIICHUSI MTHOBEHHOMN
CKOPOCTH.

N3mepeHne ycKOpeHus: IpU MPSIMOJIMHEHOM PaBHOYCKOPEHHOM JIBHXKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYyTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne YCKOPEHHUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue 1U(ppoBoi 1abopaTopun).

W3yuenue [BMXKEHHMSI Tena, OpOLIEHHOTo ropu3oHTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOW MPOMOPLMOHATIBHOM 3aBUCHUMOCTH MEXY JalbHOCTbIO
noJI€Ta U HAaYaJIbHOW CKOPOCTBIO TENA.

N3ydeHne IBUKEHHS Tella MO OKPYXKHOCTH C TMOCTOSHHOW IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH TMEPHOJa OOpallleHUs KOHUYECKOTO MasiTHUKA
OT €ro MapaMeTpoB.

Tema 2. Jlunamuxa.



[lepBeiit 3akoH HproTroHa. MHepumanbHble cucTeMbl oOTcuéra. lIpumHimn
oTHOcuTeNbHOCTH ['anmmnes. HemHepuuanbHble cHUCTEMBbl OTCUETA (ONpEAesIeHue,
PUMEPHI).

Macca tena. Cuna. [IpyHimun cynepno3uiuny CHil.

Bropoii 3akoH HeroTOHA 1151 MaTepruaibHON TOUKH.

Tperuit 3axkoH HproTOHA 11 MaTepUaNIbHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHMS. OKBUBAJEHTHOCTh TI'PAaBUTALIMOHHOM U
WHEPTHON MacChl.

Cuna TsSXKeCTH. 3aBUCUMOCTb YCKOPEHHUSI CBOOOJHOIO MaJeHUsi OT BBICOTHI
HaJl TOBEPXHOCTBIO IUIAHETHI U OT Teorpaduyeckoil MmuUpoThl. J[BUkeHue
HEOECHBIX TeJ U UX CIyTHUKOB. 3akoHbl Kemuiepa. [lepBas kocmMuueckast CKOPOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, aBmkymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuila TPEHUS CKOJBKEHUS U CHJIa TPEHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBIEHUS NPHU JABWXKCHUM Teja B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenne. 'mapocrarnueckoe gasnenue. Cuna Apxumena.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: ITOAUIMITHUKM,
JIBUKCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue ABUKEHUS TNl B MHEPLMAIBHBIX U HEMHEPLHU AIbHBIX CUCTEMAaX
OTCYETA.

[IpyHUMIT OTHOCUTEIIBHOCTH.

Kauenne AByX LWIMHAPOB WM IIAPOB pPA3HOM MACChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PABHOJCUCTBYIOUICH  MNPWIOKEHHBIX K TEIy CUI C
IIPOU3BEICHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO cHil, BOSHUKAIOIIMX B PE3YJIbTAaTE B3aUMOJACHCTBUSA TEN.

HN3mepenne Mace 1o B3auMOAEHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOABEME U MTaJICHUAH.

[{leHTpOoOCKHBIC MEXAaHU3MBL.

CpaBHEHHE CUJI TPEHUS [TOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, PAKMUKYM.

N3mepenne paBHOAECHCTBYIOLIEH CUJI MPU JIBHXKEHUHM OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3bpl O HE3aBHCHUMOCTH BPEMEHHW JIBMXKEHHsSI Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCBHI.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAKOIIUX B IPYXKUHE U
pe3nHOBOM 00pa3slie, OT UX AedopMalnu.

N3ydyeHne ABUKEHUSA CUCTEMBI TEJI, CBA3aHHBIX HHUTBIO, IEPEKUHYTOU 4epe3
JErKuM OJIOK.

N3mepenne koddduiimeHTa TpeHUs: Mo BEJIMYMHE YTIOBOro KodpduimeHTa
3aBUCHUMOCTH Frp(N).

HccnenoBanne MBMKEHUS OpycKa MO HAKIOHHOM TUIOCKOCTH C TIEPEMEHHBIM
KO3 ULIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a HA BALy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomoTHO TBEpAOE Teno. IlocTynmarenbHOe W BpalllaTelIbHOE JIBUKEHUE
TBEpHOro Tena. MOMEHT CHiIbl OTHOCHUTENIBHO OCH BpameHus. [limedo cuibl.
CrnoxeHue cuil, IPUWIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTn Tena.

VYcnoBus paBHOBECHS TBEPIOIO TEJA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIITENH,
CTPOUTEIBbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIUU.

Hemoncmpayuu.

VY cIi10BUSsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne yclaoBHW pPaBHOBECHsS TBEPAOrO TeEa, HMMEIOUIETO0 OCh
BpaICHUS.

KoHCTpynpoBaHHE KPOHIITENHOB U PACUET CUJI YIIPYTOCTH.

N3ydeHne yCcTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO ILIOMIAAb OMOPHI.

Tema 4. 3axkonvt coxpanenusn 6 mexanuke.

Nmnynbec MaTepuagbHOM TOYKH, CUCTEMbI MaTepUaIbHBIX TOYEK. LleHTp macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema O IBUKEHUU LEHTPa Macc.

MMy ibC CUJIBI M U3MEHEHNE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBU)KCHHUE.

MomeHT umIlyJbca MaTepualbHOM TOYKHM. lIpeacraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX MOJISX.

PabGota cuisl Ha MajnoM W Ha KOHEYHOM mepemenieHuu. ['paduueckoe
npeCTaBlieHue pabOThl CUIIBI.

MOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepHalbHOM TOYKH. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SJHEPTUU MATEPUAIIBHOW TOUYKHU.



[loreHuManbHBIE W HENOTEHLMaANbHbIE CWiIbl. [loTeHIManbHas dHEprus.
[TorenumanbHast SHEPTUst ynpyro nedhopMUpoBaHHON mpy>kuHbL. [loTeHnmanbHas
DHEPIUs Tejla B OJHOPOAHOM TIpaBUTAUMOHHOM moJie. IloTreHumanbHas sHeprus
TeJa B TPABUTALIMOHHOM TIOJIE OJTHOPOJHOTO IIapa (BHYTpPH U BHE I1apa). Bropas
KOCMHYECKast CKOPOCTh. TpeThsi KOCMUYECKAs! CKOPOCT.

Cs3p paOOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHUEM MEXaHWYECKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBuenue bepHymm s UACAIbHOM JKUAKOCTH KAaK CIEACTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTHUU.

TexHuyeckre yCTpOHWCTBAa U TEXHOJOTHYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOAOMET, KONEpP, NPYXKUHHBIM MHUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbBKax.

Hemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTnBHOE NBMXEHUE.

M3mepenne MOITHOCTH CHUJIBI.

W3MeHeHune sHepruu Tesia npyu COBEPIIEHUH PaObOThI.

B3auMHbIe TpeBpalieHnus] KMHETUYECKOM M MNOTEHUHAIBHOM JYHEPruM IIpU
JIEWCTBUU Ha TEJIO CHJIBI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEPrUM Ipu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKMUKym.

M3mepenue nMiryibca Ttesa 1o TOpMO3HOMY ITyTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOWJIS UM MOIIHOCTH
CHUJIBI TATH.

CpaBHEHME N3MEHEHHS UMITYJIbCA TENA C UMITyJIbCOM CHUJIBL.

HccenenoBanne coxpaHeHUs UMITYJIbCa IPU YIIPYTOM B3aUMO JEHCTBUH.

M3mepenne KUHETUYECKOW DHEPTUU Teja 110 TOPMO3HOMY ITyTH.

CpaBHeHHE M3MEHEHHs MOTEHLIUAIBLHON 3HEPTUH MPYKUHBI C paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHUSI MpPU JBHKEHUU Teja MO HAKIOHHON
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyisipHas (pU3UKa ¥ TEPMOJIMHAMH KA.

Tema 1. Ocnoébl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJsipHO-KMHeTnYeckor Tteopun (MKT), wux
ompiTHOE oOocHOBaHue. Jluddysusa. bpoyHoBckoe aBmxkeHHe. XapakTep
JIBW)KCHUS M B3aUMOJECHMCTBHMS 4YaCTHIl BellecTBa. MoJenu CTpPOEHHUs TIa3oB,
XKUIKOCTENM W TBEPABIX Ted U OOBSCHEHHE CBOMICTB BEIIECTBA HA OCHOBE A3THUX



Mozeneil. Macca u pasMepbl Mosiekyd (atomoB). KonudecTBo BelllecTBa.
[TocTosinHast ABoraapo.

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

Mogenps uaeanbHOro raza B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoiroTHas
temriepatypa (mkana temneparyp KensBuna). 3akon JlanpTona. M3ompoiecchl B
UJcaIbHOM Tra3e C I[OCTOSHHBIM KOJUYECTBOM BeliecTBa. ['paduueckoe
Mpe/ICTaBIIEHHUE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsA3p  MEXIy JaBJICHUEM U  CPEIAHEH KHUHETUYECKOM  SHEprueu
MOCTYIATEIbHOTO TEIJIOBOTO ABMKEHUS MOJIEKYJ] HACAIBHOrO Ta3a (OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH UI€ATLHOTO Ta3a).

CBs13b a0COJIIOTHOM TEMITepaTyphbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOU dHEPrue MoCcTynaTeIbHOTO TEIJIOBOTO ABUKEHHS €€ YacTHll.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTHYECKHME IIPOLIECCHI: TEPMOMETP,
OapomeTp, MOoy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu ABUKEHHUS YaCTHI] BEIIECTBRA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneopomnuk ¢ 3anuchbio peaibHOro OpOyHOBCKOTO ABUKEHHUS.

Huddysus xuIKocTen.

Mogens onsita IllTepHa.

[IputsxeHne MONEKyI.

Mojenu KpUcTaInYeCKUX PEIEToK.

HabGnroaenue u ucciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomoi, npaKmuxKym.

HccnenoBanne Tmpoliecca YCTAHOBIICHHSI TEIUIOBOIO PAaBHOBECHUSI TIPU
TeII000MeHE MEXKy Topsiueii U XOJ0AHOU BOJIOH.

N3yyeHue H30TEpPMUYECKOro Mporecca (PEeKOMEHJOBAHO HCIOIb30BAHUE
urdpoBoii 1abopatopun).

N3yueHune n30X0pHOro Iporecca.

N3yuyenue n306apHOTO TIpoIiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mautunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHENIHUX YCJIOBUH ISt
TEPMOJMHAMHMYECKON CUCTEMBI. BHEmHNE U BHyTpeHHUE napaMmeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpPEJHUE 3HAUYCHUS BEJIMYUH, ONHCHIBAIOLIUX
e€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHamMuku. (CaMONpoOU3BOJIbHAS — peakcaius
TEPMOJMHAMHUYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mogens uleanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MennaeneeBa—Kianeiipona u BbIpa)kK€HUE HJIsI BHYTPEHHEN SHEPTUU.
VYcnoBrsi MPUMEHMMOCTH 3TOM MOJIENU: HU3KAas KOHLIEHTPALMS YaCTHILl, BHICOKHE
TeMneparypbl. BeipaxkeHue AJisi BHyTPEHHEN SHEPTUHU OJTHOATOMHOI'O UJI€aIbHOTO
rasa.

KBa3zucratnueckue U HECTaTUYECKUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMoArHaMUKe. Beruncnenue paboTel o rpaduky
npoiiecca Ha PV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHMS]  BHYTPEHHEH  SHEpruu
TEPMOJMHAMMYECKON  cuctembl 0e3  coBepuieHuss padbotel.  KoHBekius,
TEILIONPOBOIHOCTb, U3TyUYCHHUE.

KomnuectBo TemnoTel. Tenno€MKocTh Tena. YIenbHas W MOJSpHas
TEIUTIOEMKOCTH BEUIECTBA. YpaBHeHME Maliepa. YnaenbHas TeoTa CropaHus
tormBa. Pacuér konmuuecTBa TEIUIOTHI Mpu Teronepenade. Ilonstue 00
aanabaTHOM IpoIiecCe.

[lepBpii1 3aKkOH TepMoaAUMHAMUKU. BHyTpenHss osHeprus. KosmuecTBo
TEIJIOTBI W paboTa Kak Mephl HM3MEHEHUS  BHYTPEHHEW  OSHEPIUH
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoil 3akOH TEpMOJMHAMHUKHA [UJI1 PABHOBECHBIX IMIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKON CHCTEMBI MPOXOJUT
eIMHCTBEHHAs ajauadara. AOCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIepeAaTh TEIUIOTY OT 00Jiee XOJIO0IHOro Teja K 0ojiee Harperomy 0e3
kommneHcanuu (Knaysuyc). HeoOpatuMocTh NpupogHBIX MPOIIECCOB.

[TpuHume! geicTBus TermnoBbix mamuH. KIT/T.

Makcumansaoe 3Hauenue KIIJI. [{ukm Kapao.

DKOJIOTUYECKHE aCTEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUTaTeseil. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTpPOWCTBA M TEXHOJOTUYECKUE TPOIECCHl: XOJOIUIbHUK,
KOHJUITMOHED, NU3CIbHBIA M KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOuWHA,
MOJYYEHUE CBEPXHHM3KUX TEeMIEpaTyp, YTWIH3aLUs «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BAaHUEM TEIUIOBOIO HACOCA, yTHIIM3AIMS OMOOPraHUYECKOTr0 TOIUIMBA AJIs
BBIPAOOTKHU «TEIJIOBOM» U JIEKTPOIHEPT M.

Hemoncmpayuu.

H3meHeHmne Temmneparypsl Mpu aanadaTHIecKOM PaCIIuPEHUH.

Bo3nymHoe orauso.

CpaBHEHME yACTBHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUsI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Mpouecca.

KommnbroTepHble MOJIEIH TEMIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, npAKMUKYM.

N3mepenne yaenbHON TEMI0EMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Mpouecca.

N3ydeHne B3aMMOCBS3M JYHEPTUM MEKMOJIEKYJIIPHOTO B3aWMOJICUCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEH.

Tema 3. Acpecammnpwie cocmoanusn eeujecmea. @azosvie nepexoowl.

[TapooOpazoBanue u KoOHJeHcalus. McmapeHue u KUIIEHHE. Y IeJIbHas
TEIJIOTa MapooOpa3OBaHMUSL.

HacellieHHble W HEHachllleHHblE Mapbl. KadyecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH YW JABJIEHUS HACBIIIEHHOIO Mapa OT TeMIEPAaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO TTapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3yxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdHbie Tena. AHU30TPOIMS CBONCTB
KpuctaiuioB. [lnmaBiieHWe W KpucTalu3anus. YJeiabHas TEIIoTa ILJIABJICHHUS.
CyO6numarus.

Hedopmanuu TBEpOTO Tena. Pactskenue u cxxarue. Casur. Moayins FOnra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE
pacimpenre. AHTApMOHHU3M TETUIOBBIX KOJIEOaHUI YacTHUIl BEIIECTBA KaK MPUINHA
TEIJIOBOT'O paclIMpeHust TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue sHEPruu B (pa3zoBbIX Nepexoaax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHOe HaTspkeHHE. Kod(pPUIMEHT MOBEPXHOCTHOTO HATSIKECHHUS.
Kanumisipasie siBienus. JlaBiieHue 1moji UICKPUBJIEHHOW MOBEPXHOCTHIO KUJIKOCTH.
®opmyJia Jlaraca.

TexHuyeckre yCTpPOWCTBA U  TEXHOJOTUYECKHUE TMPOIECCHI:  KHUJKUE
KpUCTAJLJIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACHIIIIEHHBIX MApPOB.

Kunenne. Kunenvie npu nOHWKEHHOM JIaBJIICHUU.

N3mepenune cuiibl HOBEPXHOCTHOTO HATSKEHUS.

OMBITHL C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanumisipabie sBiaeHUsI.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpEeHHUs BIaKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunaer nepopmaruii.

Hab6nronenue manpix nedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, npaKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN HCTIaPEHUS AKUIKOCTEM.

N3mepeHune yaenbHOM TETOTHI TUIaBICHUS JIb/A.

N3yudeHne CBOMCTB HACHIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JlyXa M OLEHKA MAaccChl MapoB B
ITOMELIEHUHU.

N3mepenne kodPduiimeHTa NoOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue moayiis FOHra.

HccnenoBanue 3aBUCUMOCTH  AedopMalii  Pe3MHOBOro  olpasua  oT
IIPUJIOKEHHOU K HEMY CHIJIBL.

Paznen 4. JiaekTpoauHaMH KA.

Tema 1. dnexkmpuueckoe no.e.

OnexTpuzauuss Tea W €€ NpPOSABICHUS. OJNEKTpUYECKHHA 3apsn. JBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKHM, JUANEKTPUKM U IOIYNPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUUECKUM 3apsii. 3aKOH COXPAHEHHS HJIEKTPUYECKOrO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH KynoHa.

Onextpudeckoe nojue. Ero nercTere Ha 3J€KTPUUECKUE 3apsAbl.

Hanpsok€énHocth  anektpuyeckoro  mnois.  [IpoOubiii  3apsn.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1oIs. OTHOPOIHOE DIIEKTPUUECKOE TTOJIE.

[loTeHIHAIBHOCTD AJIEKTPOCTATUYECKOrO 1OoJIsA. Pa3HOCTH NOTEHIHMAIOB U
HanpspkeHue. [loTeHnuanbHas dSHEprus 3apsna B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO MOJsA. CBSA3b HAIPSHKEHHOCTU TOJISI U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOro ToJig (KaKk OJHOPOJHOTO, TaK u
HEOHOPOHOTO).

[IpuHIMII CYyTIEPIO3ULIUU IIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lonme paBHOMepHO 3apsikeHHOW cdepsl. [loe
PaBHOMEPHO 3apsbKeHHOTro 1mo o0béMy miapa. [loje paBHOMEpHO 3apsKEHHOMN
OECKOHEYHOM TUIOCKOCTU. KapTuHBI JHMHUA HanpsHKEHHOCTH JTUX TMOJed u
DKBUITOTEHLIUAJIBHBIX TTOBEPXHOCTEM.

[IpOBOAHUKH B IIEKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsI0B.

JIuanexTpuku B JJEKTPOCTAaTUYECKOM  IIOJIE. Jlnsnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonnencaTop. DnekTpo€MKOCTh KOHAEHCATOpa. JJIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE cOeTMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe coennHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATOPa.

JIBr>KeHME 3apsSyKEHHOW YaCTHLIBI B OJTHOPOIHOM AJIEKTPUYECKOM MOJIE.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMUYECKME ITPOLECCHL: JJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpHOOpOB,
KOHJIeHCaTOphbl, reHepatop Ban ne ['paada.

JHemoncmpayuu.

VY CTpONCTBO M MPUHLNI IEUCTBUS JJIEKTPOMETPA.

DIIEKTPUYECKOE ITOJIE 3aPSIKEHHBIX IIapPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopensb anekTpocrarnyeckoro reueparopa (Ban ne ['paada).

[IpoOBOAHUKH B DIIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOKCTBO U IEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM U IMTEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCAaTopa OT IUIOLIAJH
MJIACTUH, PACCTOSHUSA MEXIY HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHEprus JIEKTPUIECKOTO MO 3apsKEHHOTO KOHJEHCATOPA.

3apsiaKa U pa3psziKa KOHJIECHCATOpa YepE3 PESUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuxKym.

OneHka CHil B3aMMOJIEHCTBHS 3apsKEHHBIX TEJL.

Habmronenue npeBpallieHus: SHEPrUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YEHUsl CBETOAMO/IA.

N3ydeHnne npoTekaHus TOKa B LEINHU, COAEPKALIEH KOHAEHCATOP.

Pacrnipenenenne pa3HoOCTH MTOTEHIIMAJIOB (HampsKEeHUs ) pu
IIOCJIEN0BATENIBHOM COEIMHEHUN KOHIEHCATOPOB.

HccenenoBanne paspsiia KOHIAEHCATOPA YepeE3 pE3UCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuii mox.

Cuna Toka. [IoCTOsIHHBIN TOK.

VYcnoBrs CynIeCTBOBAHUSA IOCTOSHHOIO JJIEKTPUYECKOIro TOKa. Mcrounukn
toka. Hanpsokenne U u DJ1C €.

3akon Oma nJi y4acTKa Lemu.

DNEeKTpUIECKOe COIPOTHBIICHUE. 3aBUCUMOCTb CONPOTHUBJICHUSA
OIHOPOJHOTO TPOBOJHMKA OT €ro JJIMHBI U IUIOIAJA MNONEPEYHOrO CEUYEHUS.
VY enpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapAIIIENBHOE, CMENIAHHOE COEIMHEHUE MPOBOIHUKOB.
Pacuét pa3BeTBn€HHBIX nekTprueckux nemnei. [Ipasuna Kupxroda.



PaboTa snexkrpuyeckoro Toka. 3akon [[xoymnsa—Jlenmna.

MOUIHOCTh 3JIEKTPUYECKOTO0 TOKA. TeryoBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucTope.

DOJIC um BHYTpEHHEE CONPOTUBICHHME HCTOYHUKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1lenmd. MOIIMHOCTh HCTOYHHKA TOKa.
KopoTtkoe 3ambIkanue.

KonzeHcaTtop B e NOCTOSIHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK DIICKTPUUECKON IHEPTHH.

JHemoncmpayuu.

N3mepenure cuiibl TOKa U HaMPSYKEHUS.

HccnenoBanre 3aBUCMMOCTH CHUJIbI TOKa OT HANpPsDKEHUS JJIS PE3UCTOPA,
JIaMITbl HAKaJIMBaHUS U CBETOUOAA.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TJTONIAY TTONIEPEYHOr0 CEUYCHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONMPOTUBIICHUS TTPU TTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipsimoe uzmepenne DJIC. KopoTkoe 3aMblkaHuE rajlbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

CrniocoObl coeIMHEeHns1 UICTOYHUKOB ToKa, DJ[C Oarapei.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXY IMOJHOCAMH MCTOYHHUKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

HccnenoBanne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIICHHS TTPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAMNpsDKEHUS JUIS  JIaMIIbI
HaKaJIWBaHUS.

VYBenuueHue npezesa u3MepeHus: amrnepmerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C raapBaHUUYECKOIO 3JIEMEHTAa OT BPEMEHU
MPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanre pazHOCTU MOTEHUIHUAIOB MEXIY IMOJIOCAMH UCTOYHMKA TOKa
OT CHJIBI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH MMOJIE3HOM MOITHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 pa3iuyHsIX cpeoax.

DnekTpuyeckas MPOBOAUMOCTh  PA3IMYHBIX  BEHIECTB.  DJIEKTPOHHAS
MPOBOJANMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb CONPOTHUBJICHUS METAJJIOB OT
Temrnepatypbl. CBEpXIPOBOAUMOCTD.



OneKkTpu4ecKuil TOK B BakyyMe. CBOWCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TomynpoBOIHUKHY. CoOcTBEHHass W MNpPUMECHAass  MIPOBOAUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS IAUCCOLIMALIMSL.
Onextposns. 3akoHbl Dapanes 1 3IEKTPOIn3a.

OnekTpuueckuid TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. Paznuunblie TMIBI camoOCTOATENBHOTO paspsaaa. Mosnus. [lnazma.

TexHuYecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: razopaspsiaHble
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE IPUOOPHI: TUOL,
TPaH3UCTOP, (OTOAMONA, CBETOAMOJ, TajbBaHUKa, paQUHUPOBAHHE ME.H,
BBIIUIABKA aJIFOMUHMUSL, 3JIEKTPOHHASI MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

ITpOBOIMMOCTB 3JIEKTPOJIUTOB.

3akoHbI JekTposinsza Papanes.

M ckpoBoii pa3psia 1 MPOBOAMMOCTB BO3yXa.

CpaBHEHME TPOBOAUMOCTH METAIIJIOB U TOJIYITPOBOJAHUKOB.

OaHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuxKym.

HaGmronenue amexkTposusa.

N3mepenune 3apsiaa OMHOBAJIEHTHOTO MOHA.

HccmenoBanne  3aBUCUMOCTH  CONPOTMBIIEHHMS  TEPMOPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsATHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3n4ecKuil NPaKTUKYM.

CrniocoObl n3MepeHus: (PU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AGCOIOTHBIE M OTHOCUTENBHBIE MOTPEIIHOCTH U3MEPEHUH (PHU3MUECKUX BETUYHH.
OrueHka rpanui] MOrPEIIHOCTEN.

[IpoBeieHME  KOCBEHHBIX M3MEPEHHUM, MCCIECAOBAHUNA  3aBUCUMOCTEM
(bu3MUEeCKUX BEJIMYMH, MPOBEPKAa MPEJIOKEHHBIX TUIOTE3 (BBIOOp M3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKUH  SKCIEPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MexknpeaMeTHbie CBA3U.

N3yuenue kypca @usuku yrioyonéuHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUU, TeOTPaQHUH U TEXHOJIOTHH.

Mesicnpeomemmnoie noHamus, C6A3aHHbBIE C U3YUECHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumotesa, (u3nyueckas BEIMYMHA, 3aKOH,



Teopusi, HaONIOJCHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPELIHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, IH(poBast 1abopaTopusl.

Mamemamuxka: penieHUE CUCTEMbl ypaBHEHUW. JIuHeWHas (QyHKIMS,
napaboiia, runepOosa, ux rpaguku 1 cBoiicTBa. TpuUroHomMeTpudeckue (QpyHKIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl 1 MX MPOEKIIMU HAa OCHU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B XKHUBOW mpupoae, auddys3usi, ocMoc,
TEIUIOOOMEH JKUBBIX OPIaHM3MOB, TEIMJIOBOE 3arpsi3HEHUE OKPY’KaoLIEH cpenbl,
yTUIM3alusg OMOOPraHMYECKOro TOIIMBA JJIsi  BBIPAaOOTKH  «TEIUIOBOM» U
3JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSDKEHUE U KaWJLISIPHBIE SIBJICHUS B IPUPOJE,
AIEKTPUYECKHUE SIBJIEHUS B dKUBOUM IPUPOJIE.

Xumusa: DUCKPETHOE CTPOECHME BEIIECTBA, CTPOECHUE AaTOMOB U MOJIEKYJI,
MOJIb BEUIECTBa, MOJIApHAs Macca, IOJydeHHEe HaHOMAaTepUajoB, TEIUIOBbIE
CBOMCTBA TBEPABIX TEIN, KHUAKOCTEH U ra3oB, )KUJIKUE KPUCTAILIbI, JIEKTPUUECKHE
CBOICTBa METAJUIOB, 3JIEKTPOJIUTUYECKAS] AUCCOLUALINS, TaJbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

TI'eozpagpua: BaxxHOCTH BO3AYXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMKEHUN C HCIIOJIB30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHHS B TEXHUKE, CTAaTHYECKHUE KOHCTPYKIMH
(KpOHIUTENH, peméryaTble KOHCTPYKIMH), MCIOJIb30BAHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHUKE (TMPOCKOI, BOJOMET U JAPYTHE), JBUraTeib BHYTPEHHEIrO
CropaHus, napoBasi TypOUHa, OBITOBOM XOJOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEpHAIOB, B TOM YHUCJIE HAHOMATEpHUAIOB, H
HAHOTEXHOJIOTHH, 3JEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsiIHbIE JIAMIIb, TOJTYIPOBOAHUKOBBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMu KA.

Tema 4. Maznummnoe noJe.

BzaumogencTBUE TIOCTOSHHBIX MArHMUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe 1one. BexkTop MarHUTHOM WHAYKUuUU. [IpuHIMI cyneprnosuuuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW WHIYKLIHH.

MarsnuTHO€ 10Jie TIPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU W
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBjieHUE U MOAYJIb. JIBH)KEHUE 3apSyKEHHON YaCTUILIBI
B OJTHOPOJTHOM MarHuTHOM IoJjie. PaGota cuibl JlopeHiia.

MarnautHoe nosie B Bemectse. DeppoOMarHeTUKH, napa- U JMaMarHeTUKH.



TexHuueckue YCTpOI)'ICTBa N TCXHOJIIOTHYCCKUC IIPOLOCCCHI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIIEKTPOBUTATENH SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

KaptuHa  nuHWEA  WHAYKOAA ~ MArHUTHOTO  MOJIL  TIOJIOCOBOTO M
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaptrHa nuHUI MarHuTHON MHYKIHMH MOJIS JJIMHHOTO MPSMOT0 MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO MTPOBOJAHUKA, KATYIIKN C TOKOM.

B3anmoneiicTBrue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JeiictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJIUTA.

HaGmroienre nBUKEHUS MyYKa 3JIEKTPOHOB B MAarHUTHOM I10JI€.

[TpuHUMn JNENUCTBUS 3JIEKTPOUZMEPUTEIBHOTO npubdopa
MarHUTO3IEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOKWCTB (PeppOMarHeTUKOB.

HccnenoBanne 1eCTBUSA NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMmriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMITEpa OT CUIIBI TOKA.

OrnpeneneHne MarHMTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbl AMIepa.

Tema 5. dnekmpomaznumnan UuHOYKYUA.

SIBiieHue 2NEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOM
uHaykiuuu. OJIC uHAYKUMM. 3aKOH JJEKTpoMarHuTHOW wuHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe none. Toxku Dyko.

DJIC uHAYKUMM B MPOBOJHHKE, IBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenna.

NunyktuBHOCTh. KaTylika HMHIYKTUBHOCTH B IIEMU TOCTOSHHOTO TOKAa.
SBnenue camonnaykiuu. 31C caMOMHIYKIIUH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMUECKUE MPOILECChl: WHIYKIIMOHHAS
Meyb, COJICHOU/I, 3alllUTa OT SJEKTPU3AIUU TEJ TIPU JBH)KCHUU B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpayuu.

HaOmnronenue siBiieHust 3J1€KTPOMarHUTHOM HHAYKIUU.

UccnenoBanne 3aBucumoctd JJ[C MHAYKIMHA OT CKOPOCTH H3MEHEHUS
MarHuTHOTO MOTOKA.



[IpaBuno Jlenna.

[Tanenre marauTa B allOMUHUEBON (MEIHOM) TpyOe.

SBneHre cCaMOUHAYKIUU.

UccnenoBanne 3aBucumoctd DJIC caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKkmuxKym.

HccnenoBanue sIBIEHUS SJIEKTPOMArHUTHOW UHTYKIIUH.

OrnpeneneHne MHAYKIUA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka MoJIeNu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zneun S. KoJsieOanust v BOJTHBI.

Tema 1. Mexanuueckue xoneboanus.

Konebarensnasa cucrema. CBOOOIHBIE KOJIEOAHHUS.

["apmonunyeckue konebanus. KnHemarnueckoe M JUHAMHUYECKOE OIHMCAHHE.
DHEpPreTUYeCcKoe OMHUCAHKUE (3aKOH COXPAHEHHsSI MEXaHUYECKOW 3Hepruu). BriBon
JMHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 UX IHEPreTUUYECKOrO U
KMHEMaTUY€CKOTO OTTUCAHUSI.

Amrmuutyna u ¢aza kosjebanuil. CBsi3b aMIUTUTYIBI KOJIEOAHUN HCXOIHOMU
BEJTUYMHBI C aMIUTUTY/IaMU KOJICOaHHH €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u uacrtora koneOanuid. Ilepuon Manbix CBOOOJHBIX KoJeOaHUN
MaTeMaTH4eckoro masiTHuka. llepuoa cBOOOIHBIX KOJIEOAHWI TPY>KUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux Kosnedanusx. BoiHyxnennsie konebanus. Pesonanc.
Pe3onancHas kpuBasg. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJIEOaHUSI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTUUECKUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceticMorpad.

Hemoncmpavuu.

3anuch K01e0aTeaIbHOro ABIKEHUS.

HaGmroieHre He3aBUCUMOCTH TIEpUOia MAJIbIX KOJI€OaHUM Tpy3a Ha HUTHU OT
aAMILTATYIbI.

HccnenoBanue 3aTyxaromux Kojie0aHUH U 3aBUCUMOCTH MTEPHOJIa CBOOOTHBIX
KOJICOaHMI OT COMPOTHUBIICHHUSI.

HccnenoBanne kojieOaHUM Tpy3a Ha MACCHUBHOW TMPYKHUHE C ULEJBIO
dhopMUpOBaHUs MPEJICTABICHUN 00 HaCTbHON MOJIENN MIPY>KMHHOTO MasTHUKA.

3aK0H COXPAaHEHHs SHEPTUH MPU KOJEOAHUIX TPy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJIEOAHUN.

HabGmonenne pe3oHanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, PAKMUKYM.



W3mepenne mepruoaa CBOOOHBIX KOJEOAHUN HHUTSHOTO M TPYKUHHOTO
MasiTHUKOB.

N3ydeHnne 3aKOHOB IBMKEHUS Tella B X0J€ KoJeOaHni Ha yIpyroM mojBece.

N3ydeHne NIBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue sHEPTUU B MIPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHMS aMIUTATYBI 3aTyXAIOIIUX KOJICOaHMA.

HccnenoBanne BHIHYKIECHHBIX KOJICOAHUN.

Tema 2. dnekmpomazcHumHubsle KOaeOAHUA.

Konebarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJeOaHUS B
ujealbHOM KoJiebaTenbHOM KOHType. @opmyna Tomcona. Csi3b aMIUIUTYIbI
3apsja KOHAEHcaTopa C aMIUIUTYAOW CUJIbl TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXPAaHEHMs SHEPTUH B UICATILHOM K0J1€0aTeIbHOM KOHTYpE.

3aTtyxaronme AIEKTPOMArHUTHBIE KoJIeOaHuUsl. BriHyX1€eHHbBIE
AJIEKTPOMAarHUTHBIE KOJIeOaHMsI.

[lepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIEE 3HAUCHHE CHJIBI TOKAa W HaNpsOKEHUsS MpU Pa3auyHoil (dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHycouJlanbHbId TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEM CUHYCOMJAJIIBHOTO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpousBoacTBo, mnepenaya U notpediieHue
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKUE PHUCKU TMpPU TPOU3BOACTBE 3JeKTposHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHuyeckne yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NMIEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIepeaay.

Hemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4YaCTOThI CBOOOHBIX KOJIEOAHUI OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOaHUIA.

['ereparop He3aTyxaroUUX JIEKTPOMATrHUTHBIX KOJICOaHUH.

Mogenb 31eKTpOMarHuTHOTO TeHepaTopa.

BrIHYX1eHHbIE CHHYCOUAATbHBIE KOJICOaHMUSI.

Pe3ucrop, karyiika WHIYKTUBHOCTH M KOHJIEHCATOp B ILIEMH IMEPEMEHHOTO
TOKA.

Pe3onanc mnpum mnocienoBaTeNIbHOM COEIMHEHUM PE3UCTOpPA, KaTyLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoicTBO U MIPUHIIUM IEUCTBUS TpaHCchopMaTopa.



Mogens TMHUYU AIEKTPONEpEaayuH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKkmuxKym.

Nzyuenue tpancdopmaropa.

HccnenoBanne MEPEMEHHOTO TOKA YEPe3 IMOCIENOBATEIBHO COEIUHEHHBIE
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HaOmronenue 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanne pabOThl HCTOYHUKOB CBETA B IIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 8OIHbL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpoctpaneHus. IlomepeuHelie u
MpPOJOJbHBIE BOJHBL. IlepHoll, CKOPOCTh PacHpOCTpPAaHEHUS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpaKCHHUE, MpeslomieHue, uHTephepeHuus u
U pakius.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYIKAIOIIEH CPEIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIOBUSI U3IYyUYECHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnast oprieHTalMsi BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoMicTBa  JJIEKTPOMArHUTHBIX  BOJH:  OTPaXEHHE,  MPEIIOMIICHUE,
noJisipu3anus, uHTepdepeHus u Audpaxius.

[[Ikana 3J€KTPOMArHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U ObITY.

[IpuHIUIIBI PAMOCBA3M U TEIEBUACHUS. Pagunonokanusi.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEbl.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBas IMarHOCTUKA B TEXHUKE U MEAUIIUMHE.

Jemoncmpayuu.

OO0pa3oBaHue 1 pacPOCTPAHEHHUE TIOTIEPEYHBIX U MPOAOTBHBIX BOJH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

3aBUCUMOCTH JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

HaGmronenre otpaxxeHus U MpesIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmronenue uatepdepeHiinu u 1uppakiuu MeXaHnueCKuX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmroieHre cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTOM KoJe0aHuH.

HccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUe,
IpeIOMJICHUE, TTOSApU3aIus, Tudpakius, THTephepeHITHS.

Oo6napyxeHue HHPPaKPacHOTO U YIbTPA(PHOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomot, PAKMUKYM.



N3ydeHne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuyeHue pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE paclpOCTpaHEHHUE CBETa B OAHOPOAHOU cpexe. JIyu cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenue n3oOpakeHuil B
miockoM 3epkaie. Cepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHbBI MTPEIOMIICHUS CBeTa. AOCOJIIOTHBIN TTOKa3aTelb
npenomiieHus. OTHOCHUTENBHBIN NTOKa3aTesb npeaomieHus. [IocTOSSHCTBO 4aCcTOTHI
CBETa M COOTHOUIEHUE JJIMH BOJH IPHU IEPEX0/I€ MOHOXPOMATHYECKOIO CBETa
yepes rpaHully paszena AByX ONTHYECKUX CPEl.

Xox nyueit B mpusMme. ucnepcust cBera. CinokHBIA cOCTaB OEJIOr0 CBETA.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroja MNOJHOrO0 BHYTPEHHETO
OTpaXEHUS.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas JsmH3a. DOKycHOe
pacCTOsIHUE M OINTHUYECKasl CHJIa TOHKOM JIMH3bl. 3aBHUCHUMOCTHh (POKYCHOIO
paccTosiHUSL TOHKOM c(epuuecKkol JIMH3bI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
MOKAa3aTes MPEIOMIICHHUS.

@opmyJiia TOHKOM JIMH3BL. Y BEJIMUYECHHE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MPOLIENUIEro JIMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckor ocu. [locTpoeHne u300pakeHUI TOYKHM M OTpe3Ka MpsSMON B
COOMPAIOIIMX U PACCEHNBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTuueckue npubopsl. Paszpemaromas cnocobHocTs. ['1a3 kak onTHueckast
cucTema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITUKMU.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HabOmOEHWS MAaKCUMYMOB W MUHUMYMOB B HHTEp(EpEeHIIMOHHOM
KapTUHE OT JIBYX KOTEPEHTHBIX MCTOYHUKOB. [Ipumepbl KiIacCcMYeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakuvonHas pemérka. YciaoBue HaOIOACHUS
[NIABHBIX ~MAaKCUMYMOB MpH MaJCHUM MOHOXPOMATHYECKOTrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, (oroamnmapar, MUKPOCKOTN, MPOCKIIMOHHBINA ammapar, MPOCBETIICHUE
OINTUKHU, BOJIOKOHHASI ONITHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKECHHUSI CBETA.



HccnenoBanue npenomMieHus CBETA.

Habnronenue noqHOro BHyTpEHHEro OTpakeHus. Mozesnb CBETOBOA.

HccnenoBanre Xxo/Ja CBETOBBIX IYYKOB Uepe3  IUIOCKOIMAPaIEIbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanne cBOWCTB U300paKeHUH B JIMH3AX.

Mopenn MUKpOCKoma, TEJIECKOna.

Hab6nronenue naTepdepeninu cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmonenue nudpakiunu cBera.

N3ydenne nuppakiiMOHHON PEIIETKH.

Hab6nroaenune nupakiimOHHOTO CIIEKTPA.

HaGmronenue nucnepcuu cBera.

Ha6nronenue nonsipusanuu cBera.

[IpuMeHeHue NoJISIPOUI0B ISl U3YUEHUS MEXAHUUECKUX HAIIPSKEHUM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npakmukKym.

N3mepenue nokazaresns npeaoMiIeHus CTeKa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOsSiHUS OT BemlecTBa (Ha
MPUMEPE KUJKUX JIUH3).

N3mepenne poKyCHOTO pacCTOSHUS PACCEUBAOIINX JIMH3.

[TonyueHnne n300pa’keHUs B CUCTEME U3 TUIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pa>keHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeNECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTep)EepeHIInN U TOJIAPU3AIIH CBETA.

N3ydeHne noysgpusanuu CBeTa, OTPAXKEHHOTO OT MTOBEPXHOCTH AUIIICKTPHUKA.

N3yuenne naTEephEpEHIINM JIA3€PHOTO U3JIYYEHHUS HA JIBYX IIEISIX.

HaGmronenue nucnepcum.

Hab6monenne u uccienoBanue AUGPakKIMOHHOTO CIEKTpa.

N3mepenne qivHbl CBETOBOWM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHUs CBETOAMOJA MPHU MOMOIIM JU(PAKIIMOHHON
PELIETKH.

Pa3znes 6. OcHOBBI cienMaIbHON TEOPUH OTHOCUTEIbHOCTH.

['panuubl ITPUMEHMMOCTH  KJIACCMYECKOM  MmexaHuku.  Iloctymartsl
CIEUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpaHcTBeHHO-BpeMeHHOM  uHTepBall. IIpeoOpazoBanus Jlopenua.
VYcnoBue npuunHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHU U COKpAIICHUE JJIUHBI.

DHeprus U UMIYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPIUEH U UMIYJIbCOM PEISTUBUCTCKON YaCTUIbI. DHEPTHs
MTOKOS.



TexHuyeckre YCTpONCTBA M TEXHOJOTUYECKHE IPOLIECChl: CITyTHHUKOBBIE
MPUEMHHKHU, YCKOPUTEIH 3aPSXKEHHBIX YaCTHIL.

Y4yeHn4eCKuil HIKCIIEPUMEHT, JIA0OPAaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue MMMYyJbCa M DHEPIMM  PEIIATHUBUCTCKUX  4acTull (IO
dboTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyaapno-60ano060ii oyaausm.

PaBHOBecHOE TerioBoe M3ITyyYeHHUE (M3TydeHUE abCOIIOTHO YEPHOTO Tela).
3akoH cMeuienus Buna. ['unoresa [Inanka o kBaHTax.

®oTOHBI. DHEPrusi U UMIYJIbC (POTOHA.

®otorpdekt. Onbitel A. I'. CroneroBa. 3akonsl potodrddekra. YpaBHEeHHE
OutHmreitHa s potodaddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta (B YaCTHOCTH, JaBJ€HHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakarollyro moBepxHocTh). OmbiTer I1. H.
Jlebenena.

BosiHOBBIE cBOMCTBa yactu. Bonnel ae bpoussa. limaa BonHel ne bpoina n
pasMepbl 00JacTH JIOKaNM3alMK JABMXKyLIlehcs vactuisl. KoprmyckynsipHo-
BOJIHOBOH Jyanu3Mm. [{udpakims 37eKTPOHOB HAa KpUCTaJUIaX.

Crneuuduka nmepennii B Mukpomupe. COOTHOIICHHsI HEONpeAeIEHHOCTEN
['eitzenOepra.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CHEKTPOMETP,
dboTornemMenT, GOTONATYMK, TYHHENbHBIA MHKPOCKOI, COJHEYHas Oartapes,
CBETOIHO/.

Hemoncmpayuu.

®otor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETo (GoTodhdexra.

HccnenoBanne  3aBUCUMOCTH — CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTHU.

CBeToaunon.

Conneunas Oatapes.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmukKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue mocrosHHoi [1manka Ha ocHOBE ucciaeaoBanus Gorosddekra.

HccnenoBanne 3aBUCMMOCTH CUJIBI TOKA Y€pe3 CBETOMO/I OT HAINPSHKEHMUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO UCCIENOBAHUIO CTpPOEHMsS aTtoma. [lnmaneraphHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nydyenune u normomienrne GOTOHOB IIPH MEPEXOie aToMa
C OJIHOTO YPOBHS SHEPTUU Ha JPYTOil.



Buapl ciektpoB. CrieKTp YpOBHEM 3HEpTUU aTOMa BOJIOPO/Ia.

CrnoHTaHHOE U BBIHYKJICHHOE HU3JIyueHue ceta. Jlazep.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTHYECKHE NPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIeKTPOCKOIT), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mognens onsita Pezepdopaa.

Habnronenue muHeyaThIX CIIEKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUNKA MOHU3UPYIOIINX YACTHII.

OrnpeneneHue AJIMHBI BOJHBI JA3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HaGmroienue inHe4aToro cnekTpa.

HccenenoBanne CreKTpa pa3peEeHHOr0 aTOMapHOrO BOJIOPOJA M U3MEPEHUE
noctosiHHON PunGepra.

Tema 3. Qu3uka amomnoz0 A0pa u 3J1eEMEHMAPHBLIX YACHUY,.

Hyxknonnass moaens sanpa I'eiizenOepra—MBanenko. 3apsg sapa. MaccoBoe
qucao sapa. U30Tomnsl.

PagunoakTtuBHOCTE. Aub(da-pacnan. DJIEKTPOHHBIA W MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKkOH PaJMOAKTUBHOIO pacnaaa. PaavoakTUBHBIE HW30TOIBI B MPHUPOJE.
CBOICTBa MOHU3UPYIOUIETO W3IyYCHMs. BIusHME paJTHMOAKTUBHOCTH HA JKHUBBIC
opranu3Msbl. EcrectBenHsiii poH uznmyuenus. [Jozumerpus.

OHeprusi CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. [ledekt maccsl sapa.

SAnepubie peakiuu. Jlenenue u cunTes auep. SAnepusie peaktopsl. [IpoOaemsr
YOPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OKOJIOTMYECKHE ACIEKThl Pa3BUTHUSA
AJIEPHON DHEPTETHUKH.

MeTozasl perucTpauuy U UCCIEIOBAHUS JIEMEHTAPHBIX YACTHULL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBHS. bapvOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHOU Mozenu. KBapk-TiitooHHass MOJAENb aIpOHOB.

®usuka 3a npeaenamu CrtaHmapTHoW Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauncTBO prznyeckoi KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTMYECKUE IPOLECCHI: T03UMETP, Kamepa
Bunbcona, sAepHbBIi  peakTop, TEPMOSIECPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsl ToMorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomot, nPAKMUKYM.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM poTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA C HCTIOIB30BAHUEM JJO3UMETPA.

N3ydenue noriomnieHus 6eTa-uyacTll aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3MKH.



Otanbl pa3BUTUS acTpoHOMHUH. [IpuKiiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB GU3UKK IS OOBSCHEHUS TPHUPOIBI
KOCMHUYECKHUX 00BHEKTOB.

MeToabpl acTpOHOMHUYECKHUX HccaeqoBaHui. COBPEMEHHBIE ONTHYECKHUE
TEJIECKOTIIBI, PAAHUOTEIIECKOIIbI, BHEATMOC(EepHast aCTPOHOMHS.

Bupn 3Bé3gHoro neba. Co3Be3ausi, sipkue 3BE3[bI, IJIAHETHI, UX BUJUMOE
JBH>KCHHUE.

CosiHeuHast cucTeMa.

Connue. ConmHeunasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. [[narpaMma «CreKTpajbHBIN Kj1acc —
CBETUMOCTB». 3BE3/bl TJIABHOW IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l IJIAaBHOM IOCIIENOBATEIbHOCTH. BHYyTpeHHEe cTpoeHue
3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUH U 3Boonuu CoyHIa U
3BE3]1. DTabl )KU3HU 3BE3I.

Mueunsiii I[lyTe — Hama [amaktuka. [lonoxenune n nBukenue ColiHIIA B
["amaktuke. Tunsl ranakTuk. Paguoramaktuku u kBasapsl. YEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa606ia. Pasberanue rajakTuk.
Teopus bonbsmioro B3peiBa. PenukToBOE M3TyUeHHE.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Yuenuuecxkue naonooenus.

HaGnronenust 3B€3qH0r0 HEOGA HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUITIOKEHUN JIJIST OTPEIEICHHS TIOJIOKECHHST HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be31usi CEBEpHOro NONYLIApHUS U SPKUE
3BE3/IBI.

HaGmonenuss B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH H 3BE3THBIX
CKOIUICHUU.

POu3nvecKuil NPaKTUKYM.

Cnioco0nl n3MepeHusi GU3NYECKUX BEJIMUUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIC TTOTPEITHOCTH U3MEPEHUN (hU3UYECKUX BEIIUYUH.
OueHka rpaHul] HOTPEITHOCTEN.

[IpoBeneHEe  KOCBEHHBIX M3MEPEHMH, HCCIEIOBAHUM  3aBUCHUMOCTEU
(bu3MUeCKUX BEJIMYMH, MPOBEpPKAa MPEIJIOKEHHBIX TUIOTe3 (BBIOOp M3 pador,
OMUCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHWYECKUH  SKCIEPUMEHT,
1abopaTopHbIe padOThI, MPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



OO6o001IeHre U cUcTeMaTH3aIusl COJEPKaHus pa3iesioB Kypca «MexaHuKay,
«MonexymnsipHas pu3nMKa ¥ TEPMOAMHAMHUKAY», « DJNEKTpoauHaMuKay, «Komebanus
U BOJHB, «OCHOBBI CHEHUAIBHOW TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
busnkay, « IEeMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Pons ¢usuku M acTpoHOMHMM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NesaTeTbHOCTH YEIOBEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOM HAYyYHOU KAPTHHE MMPA, 3HAYEHUE ONUCATEIBHOM,
CUCTEMATH3UPYIOIIeH, OOBSICHUTEIRHOW W  NPOTHOCTHYECKOM  (PyHKIUMH
bu3nyeckoil Teopuu, poiib GU3NUECKONU TEOPUU B (POPMUPOBAHUU MPEACTABICHUM
0 (u3NYeCKOW KapTUHE MHpaA, MECTO (PHU3MUECKOM KapTHUHBI MHUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MesknpeaMeTHbIe CBSI3H.

WU3yuenue kypca ¢usuku yriayonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMH
MaTeMaTUKH, OUOJIOTUU, XUMUU, FeoTpaduu U TEXHOJIOTUH.

Mesicnpeomemmnoie noHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO0E HAYUHO20
no3HaHuA: SIBICHWE, Hay4yHbId (DAKT, rumoresa, (u3MUecKas BEIUYHMHA, 3aKOH,
Teopusi, HAONIOJICHUE, SKCIEPUMEHT, MOJCIUPOBAaHUE, MOJEIb, W3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUI, U3MEPUTETbHBIE TPUOOPHI, Iu(poBas TabopaTopus.

Mamemamuka: pelIeHHWE CUCTEMbl YpPaBHEHUU. TpPUrOHOMETPUYECKHE
(yHKLUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCU KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 31MeMeHTapHBIX (QyHKIUK. [Ipu3Haku mogo0us TPEyroJbHUKOB,
OTIpeICIICHHE TIJIOMIAIN TUIOCKUX (hUryp u oobémMa Tel.

Buonozua: >nekrpuyeckue SBICHUS B KUBOM MPUPOJE, KOJeOATEIbHbIE
JBWKEHHUS B JKHBOM TMPHUPOJE, HKOJOTMUYECKHME PHUCKU TMPU IPOU3BOACTBE
AIIEKTPOIHEPTUM,  JJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYXKAlolleh  Cpensl,
YIABTPa3BYKOBasl JIMATHOCTMKA B MEIWILMUHE, ONTHYECKUE SBJICHUS B JKUBOU
IIPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAS. CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHMS KPUCTALUIMYECKOW PEHIETKU, CHEKTPaJbHBIMN
aHaJIN3.

T'eocpaghusn: wmarnuTHble T1ONMOCAa 3€MJIM, 3aJIEKU MATrHUTHBIX Py,
dhoTochEMKA 3eMHOM MTOBEPXHOCTH, cercMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
ANEKTpOABUTATENL SIKOOU, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKIMOHHAS TEYb,
JMHUN JJEKTponepeaay, IeKTpOABUTaTENb, palap, paIuoONpPUEMHHUK, TEIEBU30DP,
anteHHa, Ttenedon, CBY-meub, yiabTpa3BykoBas JAMArHOCTHKA B TEXHUKE,



HpOGKHHOHHBIﬁ aIrrapar, BOJOKOHHAas OIITHKA, COJIHCYHAsA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAas SHEPICTUKA U SKOJIOTHYCCKHEC ACIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS Yy4eOHoro mnpeamera «Dusnkay
JOJDKHBI OTPakaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUaIOIIUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TIO3UIMEH JMYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OMbITA U OMbITA ACATEIBHOCTU B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIpaBICHUN
BOCHUTATEIILHOMN AEATEIIbHOCTH, B TOM YHUCJIE B YACTHU:

rPaKIaHCKOr0 BOCIIUTAHUSA:

e CchOPMUPOBAHHOCTh TIpPaXAAHCKOW  MO3UIMU  OOydYarolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIIMOHHBIX OOIIECYETOBEYECKUX T'YMAHUCTUUYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oO1ecTBa, y4yacTBOBaTb B CaMOYIPaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICUCTBOBATh C  COUMUAIBHBIMH  WHCTUTYTaMH B
COOTBETCTBHHM C UX PYHKIUSIMU U HA3HAUCHUEM;

e TOTOBHOCTb K T'YMaHUTAPHOW U BOJOHTEPCKOM AEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPakIaHCKOMH UJICHTUYHOCTH,
MaTpUOTU3Ma,;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUIM
POCCUHCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEACHMS;

e CHOCOOHOCTbH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIEC PEIICHMUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMbI W IL[IEHHOCTH, B TOM
YHUCJIE B ACATEIIBHOCTH YUEHOTO;

e OCO3HAHUE JUYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOTO Oy MyIIETO.

3CTETUYECKOI0 BOCIIUTAHUSA:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIOYAsA OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIET0 (PU3NUECKON HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



UHTEpeC K pa3uyHbIM cepam npodeccuoHaNbHON NeATeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOP Oymymiel mpodeccun U peam30BbhIBaTh COOCTBEHHBIE
KU3HEHHBIC TUUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpPa30BAaHUIO B
o0nactu (PU3UKHU HA MIPOTSHKEHUH BCEH HKU3HU.

IKOJOTrHY€CKOro BOCMuTaHug:

c(hOpMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHE TI00aTBLHOTO
XapakTepa SIKOJOTHYECKUX MPooIieM;

IUTAHUPOBAHUE M OCYIIECTBJICHHE JCWCTBUU B OKpYXalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

paciMpeHre OmbITa JACATEILHOCTH IKOJOTUYECKOW HampaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3MKe.

HEHHOCTH HAYYHOI'0O ITIO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3NUECKON HAYKU,

OCO3HaHWE IEHHOCTH HAYYHOW JEATEIBbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4eHUs (PU3MKH OCYIIECTBIISATh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JEATENbHOCTh UHAMBUAYAIBHO U B IPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble jornueckue AecTBUA:

CaMOCTOSITENIbHO  (pOopMyJIUpOBaTh U aKTyalIM3UpOBaTh MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENETATh LEIU JEATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTUKECHUS,

BBISIBJISAITH 3aKOHOMEPHOCTM M TPOTHUBOPEUUS] B PACCMATPUBAEMBIX
(bU3NYECKUX SBJICHUSX;

pa3pabaThIBaTh TJIAH PEIICHUS TPOOIEMBI C YIETOM aHAIIM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yIbTaTOB LENSAM, OLICHUBATh PUCKU IOCIIECICTBUN 1€ TEIbHOCTH;
KOOPAVMHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSIX PEATbHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMOICHUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

ba3oBbie uccienoBare/ibCKue AeCTBUS.

BJIAJICTh HAYYHOW TEPMHHOJIOTUEH, KIFOYCBHIMU MOHSATHSIMH U METOJAMH
buznyecKoil HayKu;



BJIAJCTh HaBbIKAMU  y4€OHO-HCCIIEI0BATENbCKON u MIPOEKTHOM
NEeATEeTPHOCTH B 00MacTH (DU3WKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB pemIeHus 3a7ad  (pU3u4eckoro
COZIEPKAHUS, IPUMEHEHHIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

BJIAJICTh BHUJAMHU JESITEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEPIpETany, MPeoOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUSOHBIX
CUTyallUsX, B TOM YHUCIIE€ MPU CO3JAHUU YUEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M W aKTyaJu3UpOBATh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pEIICHUs, HaXOAUTh apryMEHThbl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPKACHUHM, 3a/aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3MPOBATh TIOJIYyYEHHBIE B XOAE PEHICHUS 3aJadyd pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3BMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh M (POPMYJIUPOBATH COOCTBEHHBIE 33aJa4yd B 00pa30BaTEIbHOU
NEATEIbHOCTH, B TOM YUCIIE TTPU U3YUYEHUU (PU3UKY;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHUS 1O (U3MKE B TPAKTUYECKYIO OO0JaCTh
KU3BHEACATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEU, MTPEJIaraTh OPUTrMHAIBHBIE TOAXOAbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE abTEPHATUBHBIC PEIICHMUS.

Pabora c nndopmanueii:

BJIAJI€Th HABbIKAMHU IOJy4YeHUs WHPOpMauuu (PU3NYECKOTO COACpIKAHUS
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTH3alMI0 M HHTEPHpPETAlui0 MH(QOpMALMU pPa3IudHbIX
BUJIOB U (DOpM Ipe/ICTaBIICHMUS;

OILIEHUBATh JOCTOBEPHOCTh MHPOPMALIUK;

UCIIOJIB30BaTh CpEeACTBA HH(MPOPMALIMOHHBIX HU KOMMYHHKALMOHHBIX
TEXHOJIOTUA B  PEIIEHUHM  KOTHUTUBHBIX, =~ KOMMYHHUKATHUBHBIX U
OpraHM3allMOHHBIX 3a/ad C COOJIIOJCHUEM TpeOOBaHUN 3PrOHOMMKH,
TEXHUKH O€30MacCHOCTH, THTHMEHBI, PecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MHGOPMALIMOHHOW O€3011aCHOCTH;

CO371aBaTh TEKCThl (PM3MUECKOTO COJIEpP’KaHUS B pa3IMYHBIX (hopmarax c
y4€ToM Ha3zHayeHHs: WHGPOpMallMu U IEJeBOM ayIuTOpuH, BbIOMpas
ONTHUMAaJIBHYIO (POPMY IPECTABICHUS U BU3YAIU3ALIHH.

KoMMmyHHMKaTHBHBIC YHHBePCaIbHbIEe Y4eOHbIE 1efiCTBUS:



OCYIIECTBIISTh OOIIEHHEe Ha Yypokax (U3UKA U BO BHEYPOUYHOU
JeSITeIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOHQIMKTHBIX CUTyallMd M  CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh ¥ HCIOJb30BaTh  MPEUMYLIECTBA  KOMaHTHOW U
WHIUBUYaIbHON paOOTHI;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEHN Ka)I0ro YjeHa KOJIJICKTHUBA,

NPUHUMATh IIeIi COBMECTHOH JEATENbHOCTH, OpPraHW30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKEHUIO: COCTaBISATh IUIAH
NENUCTBUM, pacCIpeiesiTh POJIU C YYETOM MHEHUHN YYaCTHUKOB, OOCYX1aTh
pe3yabTaThl COBMECTHOM padOTHI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa M Ka)XJOr0 y4acCTHHKAa KOMaHIbI B
o01IMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTh HOBBIE TPOEKTHI, OIEHUBATh HWJIEH C TO3WUIUU HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh TMO3UTHBHOE CTPATETUUYECKOE IIOBEJIECHUE B pPa3IMUHBIX
CUTyallusiX, TMpPOSABIATH  TBOPYECTBO M  BOOOpaxkeHHWe,  OBITh
WHUITATUBHBIM.

PerynsiTuBHbIE YHUBepPcaJbHbIE YueOHbIE NeliCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYILECTBIIATh IIO3HABATEIBHYIO  IEATEIBHOCTH B
obnmacty (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEIIBHO COCTABJIATh IUIAH PELICHUSA PACYETHBIX U KaYECTBEHHBIX
3a/la4, TUIaH BBIMOJIHEHUS MPAKTHUECKOH pabOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEATIOUTCHHUI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsaTh ~ paMKd ~ y4yeOHOro mpeaMera Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTECHNM;

JieNlaTh  OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparth Ha cels
OTBETCTBEHHOCTbD 3a PEILICHHUE;

OIICHUBATh PUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAUIIMA B 00OJACTH
($u3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYyJbTYpPHBIH
YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIA HHTEJJICKT:



J1aBaTh OLIEHKY HOBBIM CHUTYaILUsIM, BHOCUTb KOPPEKTUBHI B JICATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSM;

BIAJICTh HaBBIKAMHU TIO3HABATEIBHOM pPEQIIEKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

WCIIOJIB30BaTh TPHEMBI pediaeKkcuu I OICHKH CHUTyaIlWH, BBIOOpa
BEPHOT'0 PELICHHS;

YMETh OIICHUBATh PUCKHM M CBOCBPEMEHHO NMPUHUMATh PEUICHUS 1O MX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apTyMEHThl APYTUX MpPHU aHAIM3E€ PE3YyJIbTaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0sl, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apTyMEHThl APYTUX MpPHU aHAIM3E PE3YyJIbTaTOB
JIeSITEIILHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OIIMOKHU.

B mpomecce moCTHX)EHUS JTUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPaAMMBI IO
dbuzuke s ypoBHS cpeaHero oOmiero oOpa3oBaHus Yy OOydYaromuxcs

COBEPIIICHCTBYETCS OMOIIMOHATBHBIH WHTEIUICKT, MIPEIOJIarafo AN
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAKOIIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HYMOIMOHAIILHOE COCTOSTHUE, BUICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHOU
AIMOIMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh AJaNTHPOBATHCA K
OMOIMOHAJILHBIM HU3MEHEHHUSAM W TMPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIECH CTPEMJICHUE K IOCTHXKCHHIO 1IN
U yCIIeXy, ONTUMHU3M, HHAIIMATUBHOCTh, YMEHUE JICCTBOBATh, HCXOS W3
CBOMX BO3MOKHOCTEH;

OMIIATHUH, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHUMATh  3MOIMOHAIBHOE
COCTOSIHHE JPYTHX, YYWUTHIBATh €ro TIPH OCYIICCTBICHUHM OOIICHUS,
CIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIMAIIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOIIEHUS C JPYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISATH WHTEPEC W
paspemniarb KOHMIUKTHI.

[TPEAMETHBIE PE3VYJIbTATBI



K xonuy oOyudenusi B 10 knacce mpenMeTHbIE pe3yJbTaThl Ha YriyOJI&éHHOM
YPOBHE JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y 00YYAIOIIUXCS YMEHHIA:

NOHUMAaTh poib (U3UKK B  OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COLMAIbHOM M 3THYECKOW cdepax AesITeIbHOCTH
4yeJioBeKa, POJib U MECTO (PU3UKU B COBPEMEHHOW HAyYHOUH KapTHHE MUPA,
3HAYCHHE OIMCATENIbHOM, CHCTeMaTU3UpYIoIeld, OOBSCHUTENBHON W
MPOTHOCTHYECKOW  (DyHKIMI  (GU3HUECKOW TEeOpuH —  MEXAHHKH,
MOJIEKYJIIPHOW (PU3UKK U TEPMOJUHAMHKH, POJIb (PU3NYECKON TEOpUHU B
dbopMHpOBaHUY MTPEACTABICHUN 0 GU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS TMPUMEHMMOCTH Mojened ¢Gu3nueckux Tel U
IpoLEecCOB (SIBIIEHUH): HMHEpLMaNbHAs CHCTEMa OTCYETa, abOCOJIFOTHO
TBEpIOE TEJO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JIBU)KCHUE,
cBOOOJHOE mMajcHUEe, aOCONIOTHO ympyras aedopmarus, aOCOJIOTHO
yIpyroe u adCOJIOTHO HEYIIPYTroe CTOIKHOBEHMSI, MOJIEIH T'a3a, >KUIKOCTH
U TBEPAOrO (KPUCTAILIMYECKOT0) TeJa, WACANbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOAHOE JIEKTPUUECKOE TOJIE;

paziuuath YyCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MUCIOJIb30BAHUS YACTHBIX 3AKOHOB;

aHANIM3UPOBaTh M OOBACHATH MEXaHMYECKHUE MPOLECChl U SBJICHUA,
UCIIOJIb3YysI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBWXECHHS, (OPMYyJIbl KHHEMATHKHA PaBHOYCKOPEHHOTO
JBUKEHUsI, TIpeoOpazoBaHust [anuies A CKOPOCTH U IEpeMEIleHus,
3akoHbl HplOTOHa, mpuHUOUN ~OTHOcUTENbHOCTH ['anunes, 3akoH
BCEMUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAaHUYECKOU
DHEPruM, CBSI3b PAa0OTHl CHJIBI C M3MEHEHHWEM MEXaHWYECKOW SHEPIHH,
YCIOBHSI paBHOBECHS TBEPAOrO Tejld), NPH 3TOM HCIIOIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeoOpazoBanuil ['anuies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs HUMILyJbCa H
MEXaHUYECKOUN SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCH U SBIICHUS, UCTIONB3YS
ocHoBHble moJoxkeHnst MKT u 3akoHBI MOJEKyJISIpHOW (UBHKU U
TEPMOJMHAMHMKHU (CBSI3b  JIaBJICHUS WACATIBHOTO Tra3a Cco CpeaHeu
KUHETUYECKOW JHEPruer TEIUIOBOrO ABMKECHUS W KOHICHTPAUUEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BELIECTBA CO CpEAHEH KHHETHYECKON
DHEPIUEN TEIUIOBOTO JBWKEHHUs €0 YACTHLL, CBSI3b JABJICHUS UACAIBHOTO
raza ¢ KOHUEHTpAUMeW MOJIEKYJ] U €ro TEMIIEpATypOW, YpPaBHEHHUE
MenneneeBa—Knanelipona, TmepBbId 3aKOH TEPMOJAMNHAMUKH, 3aKOH



COXpAHEHUsl SHEPIUH B TEIUIOBBIX IpOIECCax), IPU 3TOM HCIIOJIb30BaTh
MaTeMaTU4YeCKoe BBIPAKEHUE 3aKOHOB, yKa3blBaThb  yCIJIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kiraneipona;

aHAJIM3UPOBaThb U OOBACHATH DJIEKTPUUECKHUE SBJICHUS, MCIIONb3Ys
OCHOBHBIE TOJIOKEHUS U 3aKOHBI 3JEKTPOAUHAMMKH (3aKOH COXpPaHEHMsI
AIIEKTPHYECKOTO 3apsna, 3aKOH Kynona, HNOTEHIMAIBHOCTD
IIEKTPOCTATUYECKOTO MOJs, MPUHLIMI CYHEPIO3ULNH 3IEKTPUUECKUX
IIOJIEH, ITPU ITOM YKas3plBas yCIIOBHs NPUMEHHMOCTH 3akoHa KyioHa, a
TaK)K€ IPAKTUYECKH BaXKHbIE COOTHOLIEHUSA: 3aKOHbI OMma JUIs ydacTka
ey W JJI1 3aMKHYTOM JJIEKTPUUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npasuia Kupxroda, 3akonsl ®apazes 1is 3J1€KTPoIIn3a);

ONUCHIBATh (PU3NYECKHUE MPOLECCHl U SBICHHS, WCIOJIb3YS BEJIMYMHBIL:
IIEPEMEIIICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€IAa U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbI, JaBJICHHUE, IOTCHIUAIbHAS DJHEPIUs, KUHETHUYECKas
DHEpPrus, MEXaHUYecKas SHeprus, padora Cuibl, HEHTPOCTPEMUTEILHOE
YCKOpEHHE, CHUJIa TSHKECTH, CHJIa YIOPYrOCTH, CUia TPEHHUS, MOUIHOCT,
DHEPrus B3aUMOJCHCTBUA Teila C 3eMiI€d BOJM3M €€ IOBEPXHOCTH,
3HEprust ynpyroil aedopManuu TPYKUHBL, KOJWYECTBO TEIJIOTHI,
aOcoyII0OTHasE TeMIeparypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJbHOIO rasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TemioBOro
JBUTATEJISI; AIEKTPUUECKOE I0JI€, HAPSKEHHOCTD 3JIEKTPUYECKOrO MOJIA,
HaAIPSHDKEHHOCTD  TOJISI TOYEYHOI'O 3aps/ia WM 3apsDKEHHOro Iapa B
BaKyyM€ M B JM3JIEKTPUKE, NOTCHIHMAI 3JIEKTPOCTATUYECKOrO IOJIS,
pPa3HOCTh  MOTEHUMAJOB, JJIEKTPOABWXKYIlAas CWJIa, CHJIA  TOKa,
HaIpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYecKass EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIIEHUE YYacTKa LENH C IOCJIEI0BaTEIbHBIM U
napaJjIebHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBACHATHL  OCOOCHHOCTM  MPOTEKaHUs  (U3UYECKUX  SIBJICHUM:
MEXaHUYECKOE JBUKEHHUE, TEIUIOBOE JBU)KEHHWE YAaCTUIl BEIIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIKCHHE, MUDPy3us, HcHapeHue,
KHUIIEHHE W KOHACHCALMs, TUIABJICHHE U KPUCTAJUIM3ALUsl, HalPaBIEHHOCTh
TeIUIoNnepeaaun, dIEKTpU3alus Tell, SKBUIOTEHIIMATIbHOCTh MOBEPXHOCTH
3apsPKEHHOTO MTPOBOTHUKA,

IPOBOAUTH UCCIIETOBAHUE 3aBUCUMOCTH OJHOM (PM3NYECKON BEIMYUHBI OT
OPYrOM C  HUCIOJB30BAHUEM  NPSMBIX  M3MEPEHUM, TMPHU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3YyJIbTaThl IOITYYEHHON
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BHUAE TpapukoB ¢ y4ETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, AeNaTh BBIBOBI 110 PE3yIbTaTaM
UCCJIEI0BAHNS;

IPOBOJAUTh KOCBEHHBIE H3MEpEHUs (U3UYECKUX BEIUYUH, IMPH 3TOM
BbIOMpaTh ONTUMAJbHBIA METOJ M3MEPEHUs, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEMIOKEHHONW TMIIOTE3bI: TUIAHUPOBAThH
IKCIIEPUMEHT, COOMPATH HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3HUPOBAThH
IIOJIyYCHHBIC PE3YJbTAThl M JENaTh BBIBOJ O CTaTyce MPEIOKEHHOU
TMIOTE3B;

co0roaTh mpaBuiia O€30MacCHOr0 TpyJla IpU MPOBEICHUM HUCCIIEI0OBAaHUMI
B paMKax y4eOHOro OJKCIEPUMEHTa, MpakTUKymMa U  Yy4eOHO-
UCCIIEAOBATEIbCKOM M TIPOEKTHOM JEATENIBHOCTH C MCHOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JIAOOpaTOPHOI0o 000pyA0BaHMS;

pemiaTh pacy€THBIC 3aJa4d C SBHO 33JaHHOM M HESIBHO 3aJaHHOU
dbu3nyecKor MOJENBbIO: HA OCHOBAaHUM aHalIM3a YCJIOBHUS OOOCHOBBLIBATH
BBIOOp (u3Mueckoil MojeNH, OTBEUawIllel TpeOOoBaHUSM 3ajayH,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTM M  MOCTYJAThl
¢u3nyecKux TEOpPUM MNpH UCHOJIb30BAaHUM MATEMaTHUYECKUX METOJIOB
penieHus 3a1ad, IpoBOIUTh pacYEThl HA OCHOBAHWH MMEKOUIUXCS JAHHBIX,
aHAIM3UPOBATh PE3YJIbTaTbl M KOPPEKTUPOBATh METOIbl PEIICHUS C
y4E€TOM MOJIyYEHHBIX PE3YJIbTaTOB;

pelath KayecTBEHHbIE 3a/Jaud, TpeOylolre NPUMEHEHUsS 3HaHUU U3
Pa3HbIX pa3lieloB Kypca PU3UKU, a TAaKKE MHTErpali 3HAHUN U3 IPYrUX
IIPEIMETOB ECTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBATh JIOTUYECKYIO
LEMOYKY PacCyKJIEHUI ¢ OMOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3HYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsl OOBACHEHUS OCHOBHBIX
OPUHLUIIOB PaOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOIECCOB;

OPUBOAUTH TPUMEPHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHUE IPOLIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATH MOCIIEACTBHSI OBITOBOM U MPOU3BOJICTBEHHON
NEeSATEIbHOCTH 4YEJOBEKa, CBSA3aHHOW € (PU3MYECKUMH IMpolleccamu, C
MO3ULUN FKOJOTUYECKOI 0€30MacHOCTH, MPEACTABICHUNA O PAIMOHAIEHOM
IPUPOAOIIONB30BAHNH, @ TAKKE PasyMHOM HCIIOJIb30BAaHUU JOCTHKEHUN
HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEJIOBEYECKOTO
00I111eCTBa;



MPUMEHSTh Pa3IUYHbIe CIIOCOOBI paboThl ¢ MHGpOpMaIend (GU3NIECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJOTHI, TIPU 3TOM HCIOJIH30BaTh COBPEMEHHBIC HH(POPMAIIOHHBIC
TEXHOJIOTUU JJIA TIOMCKAa, MepepadOTKM W TpPEeIbsBICHUS Yy4eOHOH u
HAy4YHO-TIOMYJISIPHON MHGOPMAINK, CTPYKTYPUPOBAHUS U UHTEPIpPETALUU
uHbOpMaIMU, TOMYYEHHOW W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh  MOJy4YaeMyko  HMH(OpPMalMI0O U OLIEHUWBAaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHWM, TaK U HAa OCHOBE
aHaM3a UICTOYHUKA HUHPOpMALIUK;

MPOSIBJISTD OpraHu3aluOHHbIC u MO03HABATEbHBIC yMEHUs
CaMOCTOSITENIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHUS ITPOCKTHBIX U YU4EeOHO-UCCIIEI0BATENLCKUX padoT;

paboTath B TpyNIE C HCIOJIHEHHUEM pPAa3JIHYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBATH PabOTy TPYIIIbI, PAMOHAIBHO PACIPEEsITh AEITeIbHOCTh
B HECTAHJIAPTHBIX CUTYallUAX, aJ[€KBATHO OLIEHUBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHUE PacCMaTpUBaeMON POOIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpopeCCUuOHAIIbHON IEATEIbHOCTH 110
CHEIUATIBLHOCTIM (PU3UKO-TEXHUYECKOTO MTPOPUIIS.

K koniy oOyuenuss B Il knacce mnpenMeTHbIE pe3ybTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

MOHUMATh POJb  (PU3MKK B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIMAJIBHON M 3TUYECKON cdepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO
GbU3UKN B COBPEMEHHOW HAy4yHOW KapTHUHE MUpPa, POJb aCTPOHOMHUHU B
MPAaKTUUYECKON  JCATEIbHOCTH 4YeJOBeKa U  JajbHEWIleM Hay4yHO-
TEXHUYECKOM Pa3BUTUHU, 3HAYCHHUE OMUCATEIbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSACHUTENTFHON M TMPOTHOCTUYECKON (PYHKIUN (U3MYECKOU TEOpuH —
ANEKTPOJAVMHAMUKH, CHEIUATIBHOW TEOPUU OTHOCUTEIBHOCTH, KBaHTOBOM
bu3uky, poab (HU3NUYECKOl Teopuu B (POPMUPOBAHUHU TPEICTABICHUNA O
bu3nyuecKkoil KapTUHE MHpA, MECTO (PU3NYECKOW KapTUHBI MHpa B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEACTABICHUN O IPUPO/IE;
paznuyaTth YCJIOBHS TNPUMEHUMOCTH Mojened (U3NUecKux Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUYECKOE U  OJHOPOIHOE
MarHuTHOE TOJIs, TApMOHUYECKHUE KOJIeOaHUs, MAaTEeMaTUYECKUI MasiTHUK,
WJICAIBHBIN TPYKUHHBIM MAsITHUK, TAPMOHHUYECKHE BOJIHBI, HJICATbHBIN
KoJieOaTeIbHbIN KOHTYpP, TOHKAs JIUH3a, MOJIEJIeN aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJEJIM CBETA;

paznuyath yCJIOBHUS (TpaHUIIbl, O0JaCTH) MPUMEHUMOCTH (PU3UIECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH AJICKTPOMATrHUTHBIC MPOILECCHl U SIBJICHUS,
UCIIOJb3Ysl OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBl B3JIEKTPOJUHAMHUKUA U
CIICMAIIBHOM  TEOPUUM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHHsS
ANEKTPUYECKOrO 3apsaa, cwia Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuW, mnpaBuino  Jlenna, cBasp  J/C
CAMOUHJIYKIIMM B DJIEMEHTE OJJIEKTPUUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUS]  CHJIbl  TOKa,  TOCTYJAThl  CHEHHUAIbHONM  TEOpUH
OTHOCHUTEIFHOCTH DUHINTEIHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, HCTIONB3YS
MOJIOKEHUS]  KBaHTOBOM  ¢u3uku  (ypaBHeHME  OWHINTEHHA ISt
doTodpdexra, mnepBbli U BTOpoM moctyinarel bopa, mnpuHUMI
COOTHOIICHMS HeompenenéHHocTeil ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsiIOBOr0 M MAacCOBOT'O YHCENI M 3HEPTUU B SAEPHBIX PEAKUHUAX, 3aKOH
PaIMOAKTUBHOTO pacnaia);

ONUCHIBATh (PU3MUECKUE MPOIECChl U SIBJICHUS, HWCIOJb3YSI BEJIUYHUHBI:
HaMpPsHKEHHOCTD JIEKTPUYECKOTO TMOJIsl, MOTEHIIUAI AIEKTPOCTATUYECKOTO
MoJisi, Pa3HOCTh TNOTEHIMANIOB, SJEKTPOJBIKYIIAS CHUIa, WHIYKIHS
MAarHMTHOTO IIOJIsl, MAarHUTHBIA TMOTOK, cuja AmIepa, WHIYKTUBHOCTb,
ANEKTPOABUAKYIIAS CUJIa CAMOWHAYKIWH, HSHEPIUsi MArHUTHOTO IOJIS
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TIOJIHASI DHEPrus,
SHEPrusi MOKOS CBOOOJHOM 4YaCTHIIbI, DHEPTrUsi U UMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3apsif Sapa, SHEPTUS CBSI3H SAPa;

OOBACHITH  OCOOCHHOCTH  TPOTEKaHUs  (DU3UYECKUX  SIBJICHUM:
AJIEKTPOMAarHuTHasl MHIYKIUS, CAMOMHIYKIIHS, pe30HAHC, NUHTEephEPEHITUS
BOJH, JAudpakius, AUCHEPCUs, TIOJHOE BHYTPEHHEE OTPAKECHHUE,
dbotoanektpuueckuit 3gdext (dhotodddexr), anvda- u Oera-pacnaabl
aqep, raMMa-usiydeHue snep, (pu3ndecKkre NPHUHIMIBI CHEKTPATHHOTO
aHanu3a v paboThI JT1a3epa;

OTPENICNIATh HAMpaBJICHUE HUHIYKIIMM MArHUTHOTO IOJs MPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JlopeHna;

CTPOUTH U300paKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOMN JIMH30M,
U PacCUUTHIBATH €0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIOJIATAIONINE ACTPOHOMUYECKHE MOHSATUS, TEOPUH U
3aKOHBI IS aHaliu3a ©  OOBSICHEHHS (U3MYECKUX  ITPOIIECCOB,
MPOUCXOAAIINX B 3BE3/1aX, B 3BE3NHBIX CHUCTEMAX, B MEKIAIAKTUYECKOU
cpelie; NBUKEHHS HEOECHBIX TEJ, SBOJIIOLMH 3BE3/1 M BCeaeHHOM;
MPOBOJUTh HCCIEIOBAHWE 3aBUCUMOCTEH (PU3WYECKUX BEJIWYUH C
UCIIOJIB30BAaHUEM TMPSAMBIX HU3MEPEHUN, TpPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3ysbTaThl MOJYYCHHOW 3aBUCHUMOCTH



¢usznyeckux BENIWYMH B BHUAE TpaduKoB € Y4ETOM aOCONIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHu#, JenaTh BBIBOABI IO  pe3yJbTaTam
UCCJIEI0BAHHS;

POBOJUTh KOCBEHHbIE H3MEPEHUsS] (U3NYECKUX BEJIWYUH, NPU ITOM
BBIOMpPATh ONTUMAJIbHBIA METOJ] MU3MEPEHHs, OIEHUBATh aOCOIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMIA;
IPOBOJUTD OTBITHI 10 MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJTM3UPOBATH
MOJIyYeHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTAaTyce MPEIJIOKEHHON
TUIOTE3bI;

OTHCHIBATh METOABI TIOJTYUYEHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;
cobJiroaTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIIEOBAHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, TMpakTUKymMa U  Yy4eOHO-
UCCJIEIOBATENILCKOM W TPOEKTHOW JEeATEIBbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U J1a0OPaTOPHOT0 000PYA0BAHMS;

pemarb pacy€THhIE 3aJa4d C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOU
(¢u3nUecKo MOJENbI0: Ha OCHOBAaHWM aHajiu3a YCJIOBHS BbIOMpATh
¢usznyeckue MoOAENU, OTBEYalIIUMe TPeOOBaHUSAM 3aJaud, MPUMEHSTbH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUYECKUX TEOPHi
OpU  WCIONB30BAHMM MAaTEMaTHYECKMX METOJOB pEIIeHHs 3ajad,
IPOBOAUTH PACYETHl HA OCHOBAHUM MUMEIOIINXCS JAHHBIX, aHATM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METOABI PEIIEHUS C YUYETOM IMOJyYEHHBIX
PE3yJIbTATOB;

pelath KayeCTBEHHbIE 3a/Jauyd, TpeOylolre MPUMEHEHUs 3HaHUU U3
pasHBIX pa3zenoB Kypca PU3UKH, a TAKKE WHTETPAIlMN 3HAHUN U3 JPYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATH JIOTHUECKYIO
LENOYKY pacCykKJICHHUI ¢ OMOPON Ha N3yUYEHHBIEC 3aKOHbI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS [UIsl OOBSACHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOMCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX -
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHII;

aHAIIM3UPOBATh M OLIEHWBATH MOCIEACTBHSI OBITOBON U MPOU3BOICTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBS3aHHOM ¢ (DM3MUECKUMU MPOLECCaMH, C
MO3UIINI 3KOJOTHYECKON O€30MacHOCTH, MPEICTABICHHUM O PAllMOHAIIBHOM
IPUPOJIOTIOIB30BAHIM, @ TAKXKE Pa3syMHOM HCIOJIb30BAaHUM JTOCTHKEHUI



HAyKd W TEXHOJOTMH U1 JANbHEHMIIEro pa3BUTUS YEJIOBEYECKOTO
00I1IeCTBA;

NPUMEHATH Pa3jHyHbIe CIIOCOOBI paboThl ¢ MHpopMaIueil PU3NIECKOro
COJIEpP)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH()OPMALIMOHHBIX
TEXHOJIOTMH, IPU 3TOM MCIOJIb30BaTh COBPEMEHHbIE HMH(OPMALMOHHBIE
TEXHOJOTMH JJIs TOHWCKa, MepepabOTKH U MPEAbABICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHON MH(GOPMAIUHU, CTPYKTYPUPOBAHUS U MHTEPIPETALUN
uHpOpMallMY, TOJYYEHHOW W3 pa3jIMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HH(QOpMaLMIO U OLEHMBaThb €€
JIOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUK;

IPOSBIISATH OpraHU3alMOHHBIE u MI03HABATEIIbHBIE yMEHUs
CaMOCTOSITEJIBHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUM B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUEOHO-UCCIIEI0BATENBCKUX padoT;

paboTath B TpylIe C HCIOJIHEHUEM PA3JIUYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATH PabOTy TPYIIIbI, PAMOHAIBHO PACHpPENEsATh AE€ATEIbHOCTh
B HECTAHJAPTHBIX CUTyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaKIOro W3
YYaCTHUKOB TPYIIIIbI B pEIIEHUE pacCcMaTpUBaeMO IpoOIIEMBL;

IPOSIBISATE MOTUBALMIO K Oynyiield npoecCuoHanbHON EATEIbHOCTH 10
CIIEHHATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Kourposbnbie IIpakTnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
. bubnuorexa [JOK
11 Hayy4nslii MeTOZ IO3HAHUS IPUPOBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunematika 10 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
22 Alunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
2.4 1 1
3aKOHBI COXPAaHEHUS B MEXaHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro 1o pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOpUHU 15 1 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHbie cOCTOsIHUSI BemecTBa. Da3oBbie 14 1 bu6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXOAbI https://m.edsoo.ru/f16b68d7
Utoro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DUEKTpHICCKOE NOle 24 https://m.edso00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUI TOK 24 htts://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pa3zaen 5. DU3NYECKUN IPAKTUKYM
. bubnuoteka [JOK
o1 Dusiieckiit IPaKTHiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro o pazueny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeMi 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne /i Konrpoabusie IlpakTHueckue
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso0.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexanurieckie konebanis 10 https://m.eds00.ru/39859¢f1
bu6mmnoreka [JOK
2.2 ONeKTPOMarHUTHbHIE KOJIEOAHUS 15 https://m.edso00.ru/39859¢f1
MexaHnyecKkue U 3J1eKTPOMarHUTHbBIE bubnmoreka [JOK
2.3 10 1
BOJIHBI https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
bubmuoreka [JOK
1 T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pazneny S}
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Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasapHO-BOIHOBOH AyaInu3m 15 bubmorexa [JOK
' PIYCKYIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edso00.ru/39859¢f1
Hroro no pazneny 12
Pa3znen 6. PUSMYECKUN TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECIIH pAKTHKYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazneny 16
Pa3nen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IIPEAMETHOTO COAEP/KAHUS U OIIbITA 15 bubnmoreka [JOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO MTPH https://m.eds00.ru/39859ef1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmoreka [JOK
P 1
CICPBHOC BpEM 0 https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontposbubie IIpakTHueckue p
n/n Bceero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
Ouszuka — pyHaaMeHTalbHas HayKa O 1 01.09 bubmuoreka [IOK
pupoe ' https://m.edsoo.ru/1beef346
Hayunslii MeTO O3HAHUS U METOABI 1 02.09 bubnunorexa [JOK
HCCIICI0BaHMS (PU3HYCCKUX SBICHHUI ) https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B MPOIIECCe
no3HaHust npupoabl. Habmonenne u 1 03.09 bubmorexa I[JOK
PHpOAX. A ' https://m.eds00.ru/34c49931
JKCIIEPUMEHT B (pU3UKE
CrniocoObl u3mepeHus GpU3NIecKux 1 04.09 bubmuoteka [IOK
BEJINYUH ' https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH (pru3nueckux 1 05.09 bubmorexa [JOK
P P ' https://m.edsoo.ru/7f18fda3
BEJIUYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (PU3HUKHU B GOPMUPOBAHUHT 1 08.09 bubmuoreka [IOK
COBPEMEHHOM HAYyYHON KapTUHBI MUPA, ' https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU NEATEIbHOCTH JIIOIECH
Mexannueckoe nsuxkenne. Cucrema
otrcuera. OTHOCUTENBHOCTD
1 09.09 but6mmoreka [IOK

MEXaHHUUECKOTO MBWKeHus. [Ipsmast u
oOparHas 3a/1a4il MEXaHUKH

https://m.edso0.ru/e9a52f02
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Paaunyc-BekTop MarepranibHOM TOYKH,
€ro NpPOEKILUHA Ha OCU KOOpIHUHAT.

bubnunoreka LIOK

8 Tpaektopus. [lepemenienne. CKOpoCTb. 1009 https://m.edsoo.ru/30a108a5
WX mpoekiuu Ha OCH KOOpJIUHAT
PaBHOMEpHOE ITPAMOJIMHEHOE

9 nBkenue. ['papuueckoe onucanue 11.09 Bbu6muoteka [JOK
PaBHOMEPHOT'O NPSIMOJIMHEUHOTO https://m.edsoo.ru/89ba7190
JBUYKEHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCTeil. 12.09 bubnnorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe ABUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. 15.09 bubmuoreka [IOK
[IpsimonnHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSIMOJIMHEMHOTO IBU>KEHHUSI C 16.09 Bubmorexa IIOK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobosHOoe nmajieHue. Y CKopeHue

13 CBOOOHOIO NaieHusl. 3aBUCUMOCTh 17.09 bubmmnoreka HOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JIBmxeHue Tena, OpOIIEHHOTO O] 18.09 bubmuoreka [IOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe npmxenue. [[Buxenue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAsS

but6mmorekxa [IOK
15 ckopoctb. [lepnoa u yactora. 19.09

LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUe

https://m.edso0.ru/33196fbe
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KonTtponpHast pabora o Teme

bubnunorexa LIOK

16 22.09
"Kunemaruka" https://m.edsoo.ru/1242f32e
IIepsbiit 3ak0H HproTOHA.

17 HNuepunanbHble CUCTEMBI OTCYETA. 23.09 bubnuoreka [JOK
[Ipuniun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9¢e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA

18 Cuna. PaBHoneiCTBYOILIAs CHIIA. 24.09 bubmuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837

19 B3anmoperictue ten. Tperuii 3akoH 25 09 bubmmnoreka HOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3unuu cuil. Pemenue

20 3a€)1a11 Ha Hp};/IMSHeHI/IC 3aKOHOB 26.09 bubmorexa [OK

https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTh TPABUTAIIMOHHON U 29.09 Bubmuorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl

99 Cuiia TSKeCTU U yCKOpEHHE 30.09 bubnmnoreka [JOK
CBOOOAHOrO NaJeHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX

93 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas 01.10 bu6muoreka [JOK
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

but6mmoreka [IOK

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena 02.10 httos=//m.edsoo.ru/0ae2cd8d
Cuina tpenust. [Ipupoaa v BUAbI cui bu6muoreka [IOK

25 TpeHusl. [[BuKeHMe B )KUAKOCTHU U Ta3e ¢ 03.10 https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS] CPE/BI https://m.edso0.ru/2cb29676

26 Hasnenue. ['unpocraruueckoe 06.10 but6mmoreka [IOK
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nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AOCOIFOTHO TBEPJIOE TEIIO. bubnmnoreka [JOK
27 [TocTynarenbHoe U BpalaTeabHOE 07.10 bubnmnoreka [JOK
JIBUKEHUE TBEPJOTO TeJIa https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIBI OTHOCHUTEIBLHO OCH 08.10 Bbubnunoreka LIOK
Bpaienus. [1nedo cuibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepaoMy Teny. LleHnTp Tsokectu Tena. 09.10 bu6mmoteka [JOK
VYcnoBus paBHOBECUS TBEPAOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunbr paBHOBecHs
bubnunoreka LIOK
30 Pemterme saza+ 1010 https://m.edsoo.ru/dclcaacO
31 KonTposnbHas pabota no teme 13.10 bubmmnoreka HOK
"Tunamuka. CtaTuka TBepaoro Temna" https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOW TOYKH,
39 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp ET bubnnorexa [JOK
MacC CUCTEMbI MATEPHAIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBMKEHUHU LIEHTpPa Macc
NmMiynbe cuibl 1 BI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHCHHS HMITYJIbCA. 15.10 bubmiorexa LHOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMIybca MaTepUaIbHON
34 touku. [IpencraBieHne o coxpaHeHUn 16.10 bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAIBHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnunorexa LIOK
35 Petiterite 32712 1710 https://m.eds00.ru/f7706d63
36 Pabota cuiibl Ha MaJlOM M Ha KOHEYHOM 20.10 bubmuorexa [{OK
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nepemeniennn. [ padpuueckoe
MIPEICTaBJICHHE PAOOTHI CHITHI.
MoiHoCTh CHITEI

https://m.eds00.ru/913974c7

Kunernueckas sueprus. Teopema o6

bubnunoreka LIOK

37 W3MEHEHHN KMHETHYSCKOM YHEPTHUH 21.10
. p https://m.edsoo.ru/9a5e2e74
MaTepHalbHOU TOUKU
[ToreHumanbHbIE U HEMTOTEHIINAILHEIE
38 cwisl. [loTennuanbHas d>HeEprus. Bropas 22.10 Bubmuorexa IOK
: prus. P ) https://m.edsoo.ru/554bafcc
KOCMUYECKasi CKOPOCTh
Tperbst KocMUYeckast CKopocThb. CBs3b
paboOThl HEMOTCHIIMAIBHBIX CHII C
. bubnuoreka [{OK
39 U3MEHEHUEM MEXaHUYECKON JHEPTUU 23.10
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN
Yupyrue u Heynpyrue CTOJIKHOBEHHS.
40 Yy E;,Heﬂne Bey Hp}J/'IJ'II/I UL UaealbHON 24.10 Bubmorexa IIOK
p PHY. ) https://m.eds00.ru/f30f43b6
JKHJKOCTH
41 KonTtponbHas pabota no Teme "3akoHbl 05.11 bubmmnoreka HOK
COXPAHEHHUsS B MEXaHUKE" ' https://m.edsoo.ru/474e7cda
Pa3Butne npeacrasiieHU 0 IPUPOIE
P PP but6mmoreka [IOK
42 termoTel. OcHoBHBIE monokeHuss MKT. 06.11
https://m.edsoo.ru/b0ad4445f
Huddys3usa. bpoyHoBCcKkoe qBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPIBIX TeJI. XapaKTep ABMKEHUSI U 07.11 Bubmuorexa LIOK
P L PAKTED ' https://m.edsoo.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca u pazMepsl MOJIEKYIT (ATOMOB).
Bubmunorexa IIOK
44 KomnuectBo BemectBa. [locrosinaas 10.11 1

ABoraapo

https://m.edsoo.ru/c5b72ab7
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45 Temmnepatypa. TernnoBoe paBHOBECHE. 1111 Bu6muotexa [JOK
IlIxana [enbcust https://m.edso0.ru/0070d493
bubmmoreka [JOK
46 Penterrie 3apat 121 https://m.edSO(])_.[ ru/1531aba5
. bubmuorexa [IOK
47 W neanpuslii ra3. ['a3oBele 3aKOHBI 13.11 https://m.edSO(])_.[rulldeb2367
48 VYpaBuenne MenneneeBa-Kiamneiipona. 1411 bubmmoreka [JOK
Pemenne 3amau https://m.edsoo.ru/8d12c328
49 AOcouoTHas TeMIiepaTypa. 3aKoH 17.11 bubnnoreka [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 W3omponeccel B ncaabHOM rase ¢ 18.10 Bbu6motreka [JOK
IOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA https://m.edso00.ru/68878d51
I'padnueckoe npeacTaBieHne
51 H:E)og)poueccom ElsiTepMa, M30X0pa, 19.11 bubmorexa HOK
nso6apa https://m.edso0.ru/1344327b
52 OcnoBHoe ypaBHeHne MKT 20.11 ]r?tl;lr?sj?/l//lr(r)::;(;(])_.[r(ai8094721
>3 Pemertiie sazat bt ]r?tl'frij?/y/lr?:ee;(:)(])_.lr(alli0265a05
CBs13b a0COMIOTHON TEMIIEPaTyphI
TEPMOJMHAMHYECKON CHCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTruen 24.11 https://m.edsoo.ru/c38af875
MOCTYNATEeILHOTO TEIJIOBOTO ABM)KCHHUS
e€ yacTuig
55 O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI 55 11 but6mmoreka [IOK
no teme "OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 Kontponbnas pabota no teme "OCHOBBI 26.11 bubmmoreka [JOK

MKT"

https://m.edsoo.ru/13adad59
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TepmonuHamMuueckas cucteMa. 3a/laHue
BHEIIHUX ycyoBuil ayist TJL cuctemsl.
BuemHue 1 BHyTpEHHUE TTapaMeTPBhI.

bubnunoreka LIOK

57 27.11
[TapameTpsl T/] cuctembl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHHS BEJIMYHMH, ONTUCHIBAIONIUX €€
HA MHUKPOCKOITUYECKOM yPOBHE
HyneBoe Hauano TepMOAMHAMUKHY.
58 Camonpou3sBoiibHas penakcarus T/ 28.11 bubmorexa HIOK
P P t ' https://m.eds00.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Moaens ujieabHOTO Tasa B
59 TEPMOJIUHAMHUKE. Y CIIOBUSA 01.12 Bubmzorexa IOK
p T ' https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJETH
60 VYpaBuenne Menneneesa-Kianeiipona u 02.12 bubnnorexa [JOK
BBIPAKEHHE 11 BHYTPEHHEN SHEPIUU ' https://m.edsoo.ru/bal178d0
Bripaskenue ast BHyTpeHHEH dHEepruu
61 O0JHOATOMHOT'O UJICAJIbHOTO Ta3a. 03.12 bubmuoreka [{OK
KBazucrarnueckue u HeCTaTUUECKUE ' https://m.edsoo.ru/acbcacl5
TIPOIECCHI
DnemeHTapHasi paboTa B
62 TepMOJMHAMUKe. Beruucienue paboTsl 04.12 bubnunorexa LIOK
no rpaduky mporecca Ha pV- ' https://m.edsoo.ru/741d5738
IuarpaMMe
Temnonepeaada Kak croco0 N3MEHEHUs
63 BHyTpeHHeH sHeprun T/l cuctemsl 6e3 05.12 bubmmorexa TIOK
YTP p ' https://m.eds00.ru/3d734561
COBepILIEHHs pabOThI
64 KonBekuus, TemionpoBOIHOCTb, 08.12 but6mmorekxa [IOK
U3IIy4eHne ' https://m.eds00.ru/157b54cd
N bubmuorexa [{OK
65 KonugecTtBo TermmoTel. TenmaoéMKoCTh 09.12 ubsmorexa I

https://m.edsoo.ru/7ba67355
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Tena. Y IeIbHas U MOJISIpHAst
TEIIOEMKOCTH BELIECTBA. Y IeNIbHas
TEIUIOTa CrOPaHMs TOIIUBA

66 Pacuér xonmyecTBa TEMIOTHI ITPU 10.12 bubnmnoreka HOK
TemIonepeaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTne 06 aguabaTHOM IMpoIlECCe. 11.12 bubmorexa [IOK
[TepBriii 3aK0H TEPMOAMHAMUKU https://m.edso0.ru/d8098824
KomnuecTBo TemoTs u paboTa Kak
68 Mepbl U3MEHEHUs] BHYTPEHHEN SHEPTUU 12.12 bubmorexa HOK
https://m.edsoo.ru/b047alcd
T]I cuctemsl
Brtopoii 3ak0H TepMOIMHAMUKH JIsI
69 PaBHOBECHBIX U HEPABHOBECHBIX 151 bu6mmoteka [JOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MPOIIECCOB
20 [IpuHIMIBL AEHCTBUS TEIIOBBIX 16.12 bubmuoteka [IOK
mamuH. KITJ] https://m.edsoo0.ru/2e945513
71 MaxkcumanbsHoe 3HaueHue KIT. Iuxn 17.12 bubnunorexa LIOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoteka [IOK
72 Pemterme saza 1812 https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIEeKThI
73 HCIIOJIb30BAaHUS TEIIOBEIX ABHTATCICH. 19.12 bubnunorexa LIOK
TermoBoe 3arpA3HEHUE OKPYKAKOLLIEH https://m.edsoo.ru/9867aaa7
Cpensl
bubnunoreka LIOK
74 Pemterme saza 2212 https://m.eds00.ru/c8c70432
75 O06o001IeHre U cucTeMaTU3aIs 3HaHUH 23.12 bubnuorexa [JOK

no teme "Tepmonunamuka. TernoBbie

https://m.edsoo.ru/28d62b3f
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MAaInuHe!"

KonTponbhas pabota no teme

bubnmmoreka [IOK

76 24.12
"Tepmonunamuka. TennoBbie MalTuHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpasoBaHue U KOHIECHCAIIUSL.
77 I/Icia eII;I/Ie U KUIEeHUe. Y nejibHas 25.12 Bubmzorexa IHOK
p : ) https://m.eds00.ru/6f8e6777
TeIJI0Ta MapooOpa3oBaHM
Haceimennbie 1 HEHACHIIICHHBIC TTAPBI.
KauecTtBeHHast 3aBUCUMOCTD INIOTHOCTH
U JABJIEHUS HACBIILIEHHOTO 1apa OT
78 TEMIIEPATYPEI, UX He3aBI/ICI/IM(§)CTB oT 26.12 Bubmiorexa HOK
NEPATYPEL, ' https://m.edso0.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO T1apa.
3aBUCHUMOCTh TeMIIEpaTypbl KUIIEHUS OT
aBJIEHUS B )KUIKOCTH
79 BrnaxxnocTs Bo3ayxa. AOCOIIOTHASA U 29.12 bubmmnoreka HOK
OTHOCHTEJIbHAS BIAKHOCTh ) https://m.edsoo.ru/30ebbb79
but6mmoreka [IOK
80 Pemenue 3amau 30.12
a https://m.edso0.ru/18e95ff3
TBépnoe Teno. Kpucrammueckne n
81 amopdHble Tena. AHU30TPONHS CBOMCTB 12.01 bubmorexa [OK
p ' P ' https://m.eds00.ru/20a88a03
KPHUCTAIIJIOB
[TnareHre U KpUCTATUTH3AIIHS.
but6mmorekxa [IOK
82 VenpHas TEIUIOTA IJIABJICHU. 13.01
https://m.edso0.ru/6ee91e9f
CyOnumarus
edopmanuu TBEPAOTO TEA.
Aedop P bubmuoreka [{OK
83 Pactshxenue u cxxarue. Casur. Moayib 14.01
. https://m.edsoo.ru/dalaabl10
FOnra. [Ipeaen ynpyrux nedopmaruii
84 TemoBoe paciiupeHue KUAKOCTENH U 15.01 bubmuotexa [JOK

TBép[[BIX TCII. AHFapMOHI/I3M TCIIJIOBBIX

https://m.edsoo.ru/7ba5edf2
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KOJIeOaHUI YacTULl BELLIECTBA

85 [IpeoOpazoBanme 3HEPTUH B (Ha30BBIX 16.01 bubnmnoreka [JOK
nepexoaax ' https://m.eds00.ru/97a0672f

86 YpaBHEHHE TEIJIOBOTO OajaHca 19.01 bubmorexa HOK

https://m.edsoo.ru/ab1521fb
bu6nmmoreka [IOK

87 Pemenwue 3amau 20.01

A https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

88 Kanmunsipuele siBnenus. Jlapnenne non 2101 bubnuoreka [{OK
VICKPUBIICHHOM TIOBEPXHOCTBIO ' https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlammaca
O06o0011eHre U cucTeMaTu3alus 3HaHu|

| bu6nmorexa LIOK
89 1o TeMe "ArperaTHble COCTOSTHHS 22.01
| https://m.eds00.ru/0b52575¢c
BemecTsa. PazoBble NEPEXObI
KonTpomnbHas pabota mo Teme
90 "ArperatHble COCTOSIHUS BEIIECTBA 23.01 Brbmrorexa [IOK
P | ' ' https:/m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOIBI
DNeKTpHU3aI|s Tel U €€ IPOSBICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buma 23.01 bubmuorexa [JOK
NIEKTpUYECKUX 3apsaoB. [IpoBoaHuKy, ' https://m.edsoo.ru/laff445f
TUDIIEKTPUKU U TIOTYTIPOBOTHUKH
DJIeMEHTapHbIN AIEKTPUUECCKUN 3apsi/l.

92 3aK0H COXpaHEHUS MIEKTPHIECKOTO 27.01 bubmorexa HOK

' https://m.edsoo.ru/f49afd24
3apsa

93 BzaumoperictBue 3apsnoB. Toueunbie 28.01 bubnunorexa LIOK
3apsel. 3akoH Kynona ' https://m.eds00.ru/445b7746

94 Pemenne 3amau 29.01 Bubmorexa LIOK

https://m.edsoo.ru/6b87ec5a
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Dnektpuueckoe nose. Ero geiictBue Ha

https://m.edsoo.ru/08fc19bc
bubnunoreka LIOK

95 30.01
SIIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.

96 [IpoOHnelit 3apsn. JIunun 02.02 bubmumoreka [JOK
HaNpPsHKEHHOCTHU AJIEKTPUYECKOTO TMOJIS. ' https://m.edsoo.ru/3dac6957
OaHOPOIHOE PIEKTPUUYECKOE TT0JIe
[ToTenunansHOCTH

97 3JIEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTH 03.02 bubmorexa [JOK

P ' ' https://m.eds00.ru/80021447
MOTEHITUAJIIOB U HAIPSHKEHUE
[ToTenuuansHas 3HEprus 3apsaa B
98 3jeKTpocTatnueckoM noiie. Ilorenman 04.02 Bubmorexa IIOK
P ) ' https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TOJISL U

99 A3HOCTHU MMOTEHIUAIOB JIJIs 05.02 bubmorexa HOK
P i . ' https://m.edso0.ru/df7a6838
3JIEKTPOCTATHYECKOTO MO

100 [IpuHDMN cynepno3unun 06.02 bubmmnoreka HOK
JJIEKTPUYECKUX TOJIEN ' https://m.edsoo.ru/Ocfe4a6e

bu6nmorexa LIOK

101 Pemienue 3anau 09.02

A https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone 10.02 bubnunorexa LIOK
PaBHOMEPHO 3apsKEHHOU cepbl ' https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO O

103 00Bvémy mapa. [Tone paBHOMEPHO 11.02 bubmorexa LIOK

Y IU) ) p . p ) https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH

104 [IpoBOHMKY B 3IEKTPOCTATHYECKOM 12.02 bubnuorexa [IOK
noJie. Y CJI0BUE PaBHOBECHS 3aps 0B ' https://m.edso00.ru/32405eab

105 JIMDNEeKTPUKHY 1 TTOJTYITPOBOTHUKH B 13.02 bubnuotexa [JOK
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SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5

Konpaencarop. D1eKTpoEMKOCTh

106 KOHJCHCATOPa. DICKTPOEMKOCTH 16.02 ﬁg{iﬁ;;fg;groug%bdﬂg
TUTOCKOTO KOHJ/ICHCATOpa
107 [TapannenbHOE COeAUHEHNE 17.02 Bbubnunoreka LIOK
KOHJ/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHIE 18.07 bubnunoreka LIOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsKEHHOr0 KOHAEHCAaTopa 19.02 ]r?tl;lrij:I/I//I;T:cIi(::)(])_.Irou/Ii3a34f18
bubmmoteka IIOK
110 Pemenue 3amau 20.02 https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBrkeHME 3apsKEHHON 4aCTHULIbI B 24.02 bubnuoreka [IOK
OJHOPOJTHOM B3JIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
YuuTenbCKkuii moprai
112 Pemterme saza+ 2202 https://uchitelva.colin/fizika/
113 O06o001IeHre U cCUucTeMaTU3aIs 3HaHUH 26.02 bubnuoreka [{OK
1o Teme "DieKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KonTposnbHas pabora no teme 27.02 bubnuorexa [IOK
"DnexkTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClIOBUSA
115 CyILIECTBOBaHUS TOCTOSIHHOTO 02.03 bubmorexa HOK
https://m.edso0.ru/233311b5
ANEKTPUYECKOTO TOKA
bubnmoreka [JOK
116 Ucrounuku Toka. Hanpsixenne u 3/1C 03.03 https://m.edSO(])_.[ru/0839a115
117 3akoH OMa A1 yyacTKa LEnHu. 04.03 bubmuotexa [JOK

DNEKTPUUECKOE COMTPOTUBICHHE

https://m.edsoo.ru/f14f251e
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3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJTHOTO TIPOBOTHHUKA OT €TO

bubnunoreka LIOK

118 JUTUHBI U TTOIIAAN TTOTIEPEYHOTO 0>.03 https://m.edsoo.ru/95fcdf51
CeUYCHUS
119 VenpHOE COMPOTUBIICHHUE BEIIECTBA. 06.03 bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/437f8300
120 [TocnenoBarensHOE, MapaieIbHOE, 10.03 bu6nmorexa LIOK
CMEILIAHHOE COEIMHEHUE MPOBOIHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX 11.03 bubmmnoreka HOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
122 Pemenue 3amau 12.03 ﬁ;lri?;;?:;(;(])_.[rou};%lb%g
123 PaGora sanexTpruyeckoro Toka. 3aKoH 13.03 bubmmnoreka HOK
Hxoyns —Jlenna https://m.edsoo.ru/a3605c5c¢
124 Pemenue 3agau 16.03 Eg{i?;;fg;gﬁimlbfof
MOIIHOCTD IEKTPUUYECKOTO TOKA.
125 TermioBass MOIITHOCTH, BEIZIEIsAeMas Ha 17.03 bubmorexa LIOK
https://m.eds00.ru/99750a6f
pe3ucrope
126 Pemenue 3amau 18.03 ﬁggﬁ;&fgggg}:mzfcm
127 OJ1C v BHyTpEHHEE CONTPOTUBJICHHE 1903 bubmmoreka [JOK
HWCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa A1 TOJTHOM (3aMKHYTOI) 20.03 bubnmoreka [JOK
3JIEKTPUYECKOU LIETTH https://m.edsoo.ru/221f40fb
129 Pewenue 3amau 23.03 Eg&?ﬁ;fg;groug%%mg
130 MOoIIHOCTh UICTOYHUKA TOKA 24.03 bubmuorexa [JOK
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https://m.edsoo.ru/a0ae51d8

bubnunoreka LIOK
131 K 25.03
OPOTHOE SaMbrrame https://m.eds00.ru/546f5632
bu6nmorexa [IOK
132 K 26.03
OHJICHCATOP B IIEMH ITOCTOSTHHOTO TOKA httos://m.edsoo.ru/35368f3
bubnmoreka IIOK
133 P 27.03
crierie saat https://m.edso0.ru/4410cef0
134 Pemenue 3agau mo treme "IlocTostHHBIN 06.04 bubnuoreka [{OK
SJIEKTPHUYECKHUH TOK" ' https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocTossHHBIN 07.04 bubnunoreka LIOK
3JIEKTPUYECKUN TOK" ' https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo teme "llocTostHHBIN 08.04 bubmuorexa [{OK
5JIEKTPUYECKHH TOK" ' https://m.edsoo.ru/eh5d4687
O06o001eHre U cucTeMaTr3aIys 3HaHUH
137 1o TeMe "I10CTOSHHBIN 2IIeKTPUYECKUH 09.04 bubnnorexa [JOK
| P ' https://m.edsoo.ru/bfd7a050
TOK
138 KonTtponbHas pabora o Teme 10.04 bubmmnoreka HOK
"TTocTOSHHBIN IEKTpUYECKUI TOK" ' https://m.eds00.ru/1885ddf1
DneKTprYecKas MPOBOANMOCTh
139 a3 IMYHBIX BEIIECTB. DIIEKTPUUECKUI 13.04 bubmorexa LIOK
p ' P ' https://m.edsoo.ru/da794295
TOK B MeTa/tax. CBepXIpOBOIUMOCTh
DIIEKTPUYECKHI TOK B pacTBOpax U
140 acIIaBax dJEKTPOJHMTOB. 3aKOHBI 14.04 bubmorexa [JOK
P P ' ' https://m.eds00.ru/4b423491
®dapanes U1 JJIEKTPOIU3a
bubnunorexa LIOK
141 9 % I 15.04
FICKTPHHCCRHII TOK B Tasax. LUtasMa https://m.eds00.ru/92d92f76
142 DIIEKTPUUYECKHUI TOK B BaKyyMe. 16.04 bubmmoreka [JOK

Bakyymnbie mpubopbl

https://m.edsoo.ru/2E+160
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143 DNEKTPUUECKUN TOK B 17.04 Bu6muotexa [JOK
MOJTYTPOBOIHUKAX https://m.edso0o.ru/ab61c660
bubnunoreka LIOK
144 [TonynpoBoaHUKOBBIE TPUOOPEI 20.04 httos://m.edsoo.ru/83622200
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue cuiibl TOKa U HANIPSHKEHUS
145 B LIENU ITOCTOSIHHOTO TOKA MTPY IMTOMOLIA 21.04 Bubmzorexa OK
https://m.edsoo.ru/5643ea56
aHaJIOTOBBIX U LIU(POBBIX
U3MEPUTENbHBIX TPHOOpPOB"
Pu3NYEeCKU IPAKTUKYM 110 TEME
146 "N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI 27.04 bubnmnoreka HOK
C LEJBIO ONPEACIICHUSI MTHOBEHHOMN https://m.edso0.ru/f6292f5f
ckopoctH"
®u3NYEeCKU IPAKTUKYM 110 TEME
147 "N3mepeHue yCKOpeHusl Ipu ey bu6muoreka [IOK
IIPSMOJIMHETHOM PaBHOYCKOPEHHOM https://m.edsoo.ru/6960b6ef
JIBWKEHUHU 0 HAKJIOHHOW IJI0CKOCTH"
Pu3NYeCKuil IPAKTUKYM 110 TEME
148 "N3y4yeHue qBUKEHUs Tena, 24.04 bubmorexa HOK
https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU30HTATIBHO"
Du3nUeCcKuil IPAKTUKYM 110 TEME
149 "N3y4yeHue JBUKEHUS Tea 110 27.04 bubmuoteka [IOK
OKPYHOCTH C MOCTOSHHOM MO MOJYJTIO https://m.edsoo.ru/bcf53514
CKOpOCThIO"
Du3n4eCKUui IPAKTUKYM 110 TEME
150 "N3mMepeHne paBHOAEHCTBYIOLIEH CUIIBI 28.04 bubmuoteka [IOK
IpY ABIKEHUH OpycKa 1o HaKJIOHHON https://m.edsoo.ru/0b34db84
IUIOCKOCTH"
151 Du3NUeCKUil TPAKTUKYM I10 TEME 29.04 bubmuorexa [JOK
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"N3y4yeHue qBUKEHUSI CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepes3
n€rkuit 610K"

https://m.edsoo.ru/b55b81al

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HccnemoBanue IBIKEHUS OpycKa 1o

bu6nunoreka LIOK

152 o 30.04
HaKJIOHHOM IJIOCKOCTH € ITEPEMEHHBIM https://m.edso0.ru/b83b1607
Kod¢dumeHToM TpeHus"
Pu3NYECKU IPAKTUKYM 110 TEME
153 "UccnenoBanue ycnoBUi paBHOBECHS 04.05 bubnnorexa [JOK
TBEPAOrO TEJA, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BparnieHus"
dusnueckuil NpakKTUKYM 10 TeMe
154 "CpaBHeHHE U3MEHEHUS UMITyJIbca Tea 06.05 bubmorexa [JOK
. https://m.eds00.ru/856fb28e
C UMITYJIbCOM CHJIBI
155 @u3nyecKuil NPaKTUKYM II0 TEME 07.05 bubmuoreka [IOK
"IIpoBepka ypaBHEHUS COCTOSTHUA" https://m.edsoo.ru/e0fe7e07
156 ®u3NYeCcKuil TPAKTUKYM 110 TEME 08.05 bubmuoreka [IOK
"N3mepenue yaenpHoN TennoéMKocTu" https://m.edsoo.ru/2f2faa61
®u3NYEeCKUl TPAKTUKYM 110 TEME
157 "H3mepeHue abCoNOTHOMN BIaXKHOCTH 11.05 bu6muotexa [JOK
BO3/lyXa U OIICHKA MACCHI ITAPOB B https://m.edsoo.ru/6bla23b5
nomMemneHun".
Pu3nUeCKU IPAKTUKYM 110 TEME
158 "N3ydeHue nMpoTeKaHus TOKA B LIETIH, 12.05 bubmiorexa LHOK
. " https://m.edsoo.ru/ec424377
coJieprKalieil KoHeHcaTop
Du3NUEeCKU IPAKTUKYM 110 TEME
159 "HccnemoBanue CMEIaHHOTO 13.05 Bubmorexa LIOK

COEIMHEHUS PE3UCTOPOB"

https://m.edsoo.ru/2b179d98
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Pu3NYeCKU IPAKTUKYM 110 TEME

bubnunorexa LIOK

160 14.05
"Habmronenue anextpoaunza” https://m.edsoo.ru/64b6e901
PesepBHeiit ypok. O000mIeHNE U
161 CHUCTEMAaTHU3alMs 3HAHUH T10 TeEME 15.05 ]f?'::[f)ssj?/l//lr(::(;(se(l)(l)lr(:/l:d017d93
"Kunemaruka" T '
Peseprubiil ypok. O6001IeHNE U
. bu6 K
162 cUCTEMAaTH3alUsA 3HAHUH 110 TEME 18.05 h'[I'/[Isz?/I//IrZT:;(:I)(I)_[r(3I3149956b
" lunamuka" T '
PesepBHsiit ypok. O0o01eHue u
N bubnuorexa [JOK
163 CHUCTEeMaTHU3allysl 3HaHUH 10 TeMe 19.05 httos://m edso?ru/0f9752ac
"Craruka TBepaO0ro rejia" — '
Peseprubiit ypok. O60011eHIE U
N bubnuorexa [JOK
164 CHCTEMaTH3aLusA 3HAHUH 110 TEMe 20.05 httos://m edSO(])_[ru/GCOdf9cc
"3aKOHBI COXpAHCHUsI B MEXaHHKE" T '
Peseprubiit ypok. O60011eHIE U
165 CHCTEMAaTH3alMsI 3HAHUH 10 TeMe 21.05 bu6mmoreka [IOK
"OCHOBBI MOJICKYJIIPHOKUHETHUECKOU ' https://m.edsoo.ru/de148976
Teopun"
Peseprubriit ypok. O6001eHNE 1
N bubmuoreka [{OK
166 CHCTEMaTH3aLus 3HaHU 110 TeMe 22.05 httos://m edso?ru/Obcc??cl
"TepmoanHamuka. TermIoBsIe MaMHBI" T '
PesepBueiit ypok. O6001IeHHE U
167 CHCTeMaTH3aIlvsl 3HaHUH 10 TeMe 25 05 bubmuoreka [{OK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. ) https://m.edsoo.ru/59ca5c91
®dazoBble IEPEXOABI"
PesepBHeiit ypok. O0001IeHHE U
b K
168 CHCTeMaTHU3alysl 3HAHUH 110 TEME 26.05 nGmroTexa LO

"OnexTpuueckoe nosue"

https://m.edsoo.ru/f2381c0c
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PesepBHeiit ypok. O000mIeHNE U

. bubmuoreka [IOK
169 CUCTEMATH3AaINA 3HAHUH 110 TEME 1
" . . " https://m.edsoo.ru/3cae6dal
[ToCTOSHHBIH IEKTPUUICCKUI TOK
PesepBHrbIil ypok. O000I11I€HIE U
170 CI/ICTIe)MaTI/IS’ZpI/ISI 3HaHH;III o teMe "Toxku 1 Bubmzorexa OK
B " https://m.edsoo.ru/cc7681d4
B PA3JIMYHBIX Cpeaax
OBILIEE KOJIMYECTBO HACOB I10 170 16

[NPOT'PAMME



https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka KonTpoabusbie IIpakTnueckue bp
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
B3anMoaelicTBrEe MOCTOSHHBIX
bubmuoreka [{OK
MarfuToB U IIPOBOJHUKOB C TOKOM. 1 01.09
https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKIIUH.
ITpun pI/m CYIIEPIIO3U I/IZ MarduTHBIX 1 02.09 bubmiorexa LOK
P VH yHep 5 . ' https://m.edsoo.ru/4clabcch
nosieid. JIMHuM MarHUTHOM MHAYKIIMHU
MarauTHoO€e 1oJie MPOBOIHUKA C 1 03.09 bu6mmoteka IIOK
TokoM. OmbIT DpcTena ' https://m.edso0.ru/d35d5262
Cwita Amriepa, e€ HanpaBJICHUE U 1 04.09 bu6nmorexa LIOK
MOJLYJIb ) https://m.edsoo.ru/26d9c5ba
bubnunorexa LIOK
Pemenne 3amau 1 05.09
A https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa AMmepa. 1 08.09 bubmuoreka [JOK
DNEKTPOU3MEPUTENBHBIE TPUOOPHI ' https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, e€ HanpaBJICHHE U
MOJYJIb. JIBUXKEHHE 3apSKEHHOU 1 09.09 bubnuotexa [JOK
YacTULBI B ONHOPOJAHOM MAarHUTHOM ' https://m.edsoo.ru/c97afaal
oJie
but6mmoreka [IOK
Pemenue 3amau 1 10.09
A https://m.edso0.ru/504e98c7
PaGora cunbl Jlopeniia 1 11.09 bubnunoreka LIOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

https://m.edsoo.ru/d518be4b
bubnunoreka LIOK

10 P 12.09
CHICHHE 3aAat https://m.eds00.ru/93617bd9
MarauTHOE I10JIe B BEIICCTBE.
11 ®deppomMarHeTUKy, mapa- u 15.09 bubmotexa [IOK
pp > 18P ' https://m.eds00.ru/30ff9608
JMaMarHeTHKH
OCHOBHBIC CBOHCTBa BuG LIOK
noIMOTeKa
12 1 16.09
eppomarnernros. lpumenenne https://m.edso0.ru/0b58190a
(beppoMarHeTUKOB
13 Pemenue 3agau mo reme "MarautHoe 17.09 bubnuoreka [{OK
none" ' https://m.eds00.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarauTHoe 18.09 bubnuoreka [{OK
none" ' https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 naAyknud. [IoTok BekTopa MarHUTHOM 19.09 brbmmorexa LIOK
AYKHHH. P ' https://m.edsoo.ru/b3efa0cl
UHTYKITUH
bubmmoteka IIOK
22.09
16 IC unpyxmn https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON UHIYKITUH 53.09 bubmuoreka [JOK
®apanes ' https://m.edsoo.ru/a6dec188
18 Buxpesoe anektpuueckoe nozie. Toku 24.09 bubmmoreka [JOK
dyko ' https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS 25 09 bubnuotexa [JOK
IPOBOIHHUKAX ) https://m.eds00.ru/0235cc02
but6mmorekxa [IOK
20 P 26.09
CHICHHE a1 https://m.edsoo.ru/4dfda618
21 Tpasio Jenma 29.09 bu6muoreka [IOK

https://m.edsoo.ru/bbc22726
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HNupyktuBHOCTH. Karymika

bubnunoreka LIOK

22 HWHIOYKTUBHOCTH B LIETIH IIOCTOSIHHOT'O 30.09
o H https://m.edso0.ru/621eae9d
TOKa
93 SBnenue camounaykimu. I/C 01.10 bubmuorexa [JOK
CaMOUHIYKLHH ) https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISI KaTYIIKH C 02.10 bubnmnoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0JIe ' https://m.edsoo.ru/b3c0ad11
bubnuoreka [{OK
25 Pemenne 3amau 03.10
A https://m.eds00.ru/8869d2b
26 O06o011eHne U cucTeMaTu3alus 06.10 bubmmoreka [JOK
3HaHUM 1O TeMe "DIeKTpoauHaMuKa" ) https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme 07.10 Bbu6mmoteka [JOK
"DeKTpoauHamMuKa" ' https://m.edso0.ru/8ae09h98
KomnebarenspHast cucrema. CBOOOIHEIE
28 konebanus. 'apmMoHnyeckue 08.10 Bubmuorexa LIOK
-1 ap ) https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTnueckoe 1 IMHAMUYECKOE 09.10 bu6mmoreka [IOK
OIMCAaHUE KOJIEOATENBHBIX ABUKEHUN ) https://m.edsoo.ru/87ce9498
DHepreTudecKkoe onrcanue. BoBo
ITUHAMAYECKOrO OIMUCAHUS
30 TapMOHUYECKUX KOJIECOaHUI U3 UX 10.10 bubmorexa LIOK
P ) https://m.edsoo.ru/e3c99692
YHEPreTHUECKOTO M KHHEMATHUECKOTO
OITUCAHUS
but6mmoreka [IOK
31 Amvmuryna u dasa xonebaHuin 13.10
ynau ¢ https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOAHMIA. Eubs 110K
oTeKa
32 [Tepuroa ManbIx CBOOOAHBIX 14.10 HMOIHOTEK

KOJIeOaHUI MAaTEMATUUECKOTO

https://m.edso0.ru/e0399319
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MasiTHUKa. [leproa cBOOOTHBIX
KoJie0aHul MPY>KMHHOTO MasiTHUKA

33 3aryxaromue KoieOaHusl. 15.10 bubnmnoreka [JOK
Briaysxnennsie Konebanus. Pe3onanc ' https://m.eds00.ru/72e93d09
bubnmmoreka [IOK
34 A 0 16.10
BTOKOICOAHI https://m.edsoo.ru/6add2644
bubnuoreka [{OK
35 Penrenne 3amau 17.10 https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koH(pepeHusa "MexaHudecKue
36 K:ne6aHH:1b BpM :BIKaJ‘ILHBIX 20.10 buGnuorexa [IOK
,},] ' https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000111eHNEe U CUCTEMATU3ALIS
37 3HaHUH Mo TeMe "MexaHnJecKue 21.10 bubmorexa LIOK
| ' https://m.edso0.ru/eb84182f
KoJIeOaHMS
DIIeKTpOMarHuTHBIE KOJIeOaHusI. bubnnorexa [JOK
38 . 22.10
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsA3b aMILIATY AbI
39 3a 1:1 : KOHJIEHCATOpa C aMILJIUT oyff 23.10 Bubmiorexa OK
PAA A P YA ' https://m.eds00.ru/093f9af1
CHJIBI TOKA B KOJIEOATEIHHOM KOHTYPE
40 3aK0OH COXpaHEHUsl YHEPTUHU B 24.10 bubnuotexa [JOK
u/ieaIbHOM KoJie0aTeITbHOM KOHTYpe ' https://m.edsoo.ru/d1e2d543
3aryxarolye 3JIeKTPOMarHuTHbIE
41 KoneOanust. BeIHyXIeHHbIE 05.11 bubmorexa LIOK
' YA ' https://m.eds00.ru/5e668619
DIIEKTPOMArHUTHBIC KOJIEOaHUs
ITepemennsbiii Tok. Peaucrop u
bubnunoreka LIOK
42 KOHJICHCATOD B IIETH MIEPEMEHHOTO 06.11

TOKa

https://m.eds00.ru/84836152
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43 Karymika MHIyKTUBHOCTH B LIeNIU 07.11 Bu6muotexa [JOK
MIEPEMEHHOTO TOKa ' https://m.edsoo.ru/cfa307af
44 3akon OMa 111 5IEKTPUYECKOH 1enu 10.11 bubnmnoreka [JOK
IIEPEMEHHOTO TOKA ' https://m.edsoo.ru/8bae38e6
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JENCTBYIOIIEE 11.11 Bubmorexa IIOK
A a YIot ) https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CHJIbI TOKA U HANPSKCHHUS
bubnuoreka [{OK
46 Pe3onanc B 31eKTpHUECKON 1IEITH 12.11
p H https://m.eds00.ru/087506df
bu6nmorexa LIOK
47 Pemenue 3amay 13.11
A https://m.edsoo.ru/al6836a4
UneansHblif TpanchopMaTop.
48 IIpousso CTBE ne(be paqa Hp 14.11 Bubmorexa IIOK
p a > TTEPEAL " ) https://m.edsoo.ru/f97418ae
noTpedIIeHUE IIEKTPUICSCKON SHEPTHH
DKONOTUYECKUE PUCKU TIPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBTYpa chonb30§aHHﬁp 17.11 Bubmiorexa LIOK
YIRTyPp . ) https://m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B MIOBCEAHEBHOU
JKU3HU
bubnunoreka LIOK
50 Pemenne 3amau 18.11
A https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 Pemenue 3amag 19.11
a https://m.edsoo.ru/7cab59f8
O000I11IeHNE U CUCTEMATU3ALUS
52 3HAHUHU 110 TeMeE "DIIEKTPOMArHUTHEIE 20.11 Bubmorexa IIOK
| P ' https://m.eds00.ru/401024a9
KOJIeOaHUs
53 MexaHn4eCKHUe BOJTHBI. 2111 bubnuotexa [JOK

XapakTepUCTUKA MEXAHUYECKUX BOJIH

https://m.edsoo.ru/a58e109f
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bubnunoreka LIOK

54 CBolicTBa MEXaHUYECKUX BOJIH 24.11 htts://m.edsoo.ru/d9ae1000
bu6nmmoreka IIOK
55 3ByK. XapaKTEPUCTHUKH 3ByKa 25.11 htts://m.edsoo.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe 26.11 bubmmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edso0.ru/7380038f
bubmmoteka IIOK
> Pemterme saza+ 271 https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHBIE BOJIHBI. 28 11 bubmmoreka [JOK
N3ity4eHue 3J1eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. 0112 bubnnoreka [JOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 IIpuMeHeHne 2IEeKTPOMAarHUTHBIX 02.12 bubmorexa [JOK
https://m.edsoo.ru/49bel1fe
BOJIH B TEXHHUKE H OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJeBUieHUs. Painoiokanusi. 03.12 bu6mmoreka [IOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.edso0.ru/9f96f1f8
OKPY’KaIOIIeH cpeibl
62 KonTponbhas pabota no teme 04.12 bu6muoreka [JOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caet. 3aKOH NPSMOJIMHENHOTO 05.12 bubmmoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHUE
64 3aKOHA MPSIMOJIMHENHOIO 08.12 bubmorexa [JOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [nockoe 3epkaino. 09.12 bubmuoreka [IOK

Coepuueckoe 3epKao

https://m.edsoo.ru/a005d2bb
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[Ipenomienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN TTOKA3aTeb

bubnunoreka LIOK
66 I 10.12
MPEJIOMIICHHA. TIOTHOC BvH YTpEHHee https://m.edsoo.ru/bc2e55cd
oTpaxkenue. [IpenenbHbIN yromi
MOJTHOT'O BHYTPEHHETO OTPaKEHUS
Pemenue 3agau Ha npuMeHEHUE
67 3aKOHOB OTPAXXECHUSA U ITPETOMIICHUS 11.12 Bubmiorexa HOK
p p ' https://m.eds00.ru/49d830a9
CBETa
Xon nydeit B mpusme. ucnepcust
. bubmuoreka [IOK
68 cBera. CIHOXKHBII cocTaB O€JIoro CBETA. 12.12
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSHUE U 15.12 bubnuoreka [IOK
OTITHYECKAs CHJIA JTMH3BI ) https://m.eds00.ru/60441359
70 [TocTpoenne n300pa>keHUi B IMH3AX U 16.12 bubmmnoreka HOK
HUX CUCTeMaX. YBeJIMUEeHUE JINH3EI ) https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 M300paKEHN, ITOIYUYAEMBIX C 17.12 Bubmoreka HOK
p > TTOIYH ' https://m.edso00.ru/5a868f09
MMOMOIIBIO JTUH3
bu6mmoreka [IOK
72 I 18.12
13 KaK offTirHecka cuetema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenenst
73 MIPUMEHUMOCTH T€OMETPHUECKOMN 19.12 BrbmroTexa [IOK
p p ' https://m.edsoo.ru/cd174a10
OITUKHA
72 CKopocCTh CBETA U METObI €€ 9212 bubmmoreka [JOK
M3MEPEHUS ' https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 CIEpCHUsI CBETA 23.12
Jlucniepenst caet https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera 24.12 bubmuotexa [JOK
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KorepeHTHbie HCTOUHUKH. Y CIIOBUS

https://m.edsoo.ru/5fc0c638

bubnunoreka LIOK
25.12
" HaO.IOZICHM MaKCHMYMOB 1 https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnunoreka LIOK
26.12
8 Pemerne sanay https://m.edsoo.ru/3061de2b
bubmmoteka IIOK
29.12
” Ipumenenue nHTepdepenim https://m.edsoo.ru/668edbc8
bu6nmorexa LIOK
80 30.12
Mugpakins ceera https://m.edsoo.ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue 1501 bubmmnoreka HOK
HaOII0/IEHUS TTIABHBIX MAKCUMYMOB ) https://m.edsoo.ru/f998d964
bubnunoreka LIOK
13.01
62 Pemerue 3anau https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. 14.01 bubmmnoreka HOK
[lomapuszanus ceera ) https://m.edsoo.ru/e9890fe9
bubmmoteka IIOK
84 P 15.01
CHICHHE 3211 https://m.edsoo.ru/c56c8158
bubmmoteka IIOK
16.01
65 CBETOBbIC ABNCHUS B PUPOJIC https://m.edsoo0.ru/0b36363d
86 O06o00mIcHNEe U CHCTEMAaTH3aIIHS 19.01 bubnuotexa [JOK
3HaHu# 1o teme "Ontuka" ' https://m.edsoo.ru/8al4748b
87 KonTponbhas pabota no teme 50.01 bubmmoreka [JOK
«OnTuKay ' https://m.eds00.ru/82315dd4
['paHuIb TPUMEHUMOCTH
88 KJIACCHYECKOM MEXaHUKU. 3aKOHEI 2101 bubnunoreka LIOK

SJICKTPOAUMHAMUWKU U MMPUHIUIT
OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77cb
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[TocTtynartel cienuanbHOU TEOPUU

bubnunorexa LIOK

89 22.01
OTHOCUTEIIHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
uHTepBail. [IpeoOpazoBanus Jlopenua.

90 VYcnoBue npUUUHHOCTH. 23.01 bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yieHre BpEMEHH U COKpaIlleHUE
JUTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN 26.01 bubnnorexa [JOK
YJaCTHIILI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 UMITYJIECOM PENSTUBUCTCKON YaCTHUIIBI. 27.01 bubmorexa [JOK

https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bu6nmorexa LIOK

93 PaBHOBECHOE TEIIOBOE U3ITYyUEHHE 28.01 htts://m.edsoo.ru/f5403585

bu6nmorexa LIOK

o4 3akon cuemeHus Brxa 2901 https://m.edso00.ru/1c5ff752

95 I'unoreza M. I1nanka o KBaHTax. 30.01 bubnuoreka [IOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubnunoreka LIOK

% DHEPIHs 1 HMIYJIEC (pOTOHA 02.02 https://m.edsoo.ru/7fb307ec

97 ®otosdp¢ext. OnpiTer A. T 03.02 bu6nuorexa LIOK
CroneroBa. 3akoHbl hoTodhdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHHe DUHIITEHA 115 Bu6mrorexa LOK

98 doroaddekra. "Kpacnas rpanuna” 04.02 httos://m.eds00.ru/016f4556
doroaddexra

99 Hasnenue cera. Onbith [1. H. 05.02 bubmuorexa [IOK

JleOeneBa

https://m.edso0.ru/64b4f966
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bubnunoreka LIOK

100 B i 06.02
OITHOBBIC CBOMCTBA HACTHI https://m.edsoo.ru/f59cfcec
Bosnsr ne bpoina. J{nrHa BOIHEL e
101 b 017U1;1I1[/1 aI;Me bl i:)l6.]'IaCTI/I ! 09.02 Bubmorexa HOK
p P p _ ) https://m.edsoo.ru/5df8bafl
JIOKQJIM3AIMH JIBUKYIICHCS YaCTHIIBI
. bubnuorexa [{OK
- 10.02
102 KopryckynpHO-BOHOBOH Ayarusm https://m.edsoo.ru/8ccab62a
103 Judpaxus 37eKTpOHOB Ha 11.02 bubmmnoreka HOK
KpHUCTAJIax ' https://m.edsoo.ru/30dbal8c
CHG HNMPUKA N3MC CHI/Iﬁ B MUKpPOMUDPC.
104 Coo?H:)bmeHm HGI;H e eHéHH(fCTef/'Ip 12.02 Bubmiorexa OK
_ et ' https://m.eds00.ru/65783dec
I'eitzenbepra
bubmuoreka [IOK
1 P 13.02
05 CIICHHE rpaduHeCcKuX 3121 https://m.edsoo.ru/e70195bd
N bubmuoreka [JOK
1 P 16.02
06 CHICHHE PACHCTHRIX 33124 https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
HOJIMOTEKA
107 "O CTO", "K - 17.02
CHOBHU ’ "opnycxynstHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTu3M
OHBITI)I I10 UCCJICTOBAHUIO CTpOQHI/IH
108 aroMma. [Tmanerapras Moaenab aToMa 18.02 Bubmorexa [IOK
' P A ' https://m.eds00.ru/312b750a
Pezepdopna
bubnunoreka LIOK
109 I1 b 19.02
OcTyIath bopa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHei 20.02 bubmmoreka [JOK
SHEpPryuy aToMa BOAOpoAa ) https://m.edsoo.ru/cf74blla
111 CHoHTaHHOE U BBIHYXJIEHHOE 24.02 bu6muoreka [IOK

U3JIly4eHHUE CBETa

https://m.edsoo.ru/f945d85¢c
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112

113

114

115

116

Jlazep 1

Hyxnonnas monens siipa
I'eitzen6epra-MBanenko. 3apsaa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH paIMOaKTUBHOTO pacnaja.

CBoiicTBa HOHU3UPYIOLIETO

u3nyuyeHus. Bnusnue 1
PaANOAKTUBHOCTHU Ha KUBBIE

opranusmsl. Jlosumerpus

DHeprus CB3U HYKJIOHOB B SIIpE.

SAnepuble cunbl. Jledekt maccsl spa.

Snepusle peakuuu. A nepHbie

peaktopsl. [Ipobaems! ynpapisieMoro 1
TEPMOSIZICPHOIO CUHTE3a.

DKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS

AIEPHON SHEPrEeTUKH

Meroasl perucTpaluuu u

HUCCIICOIOBAHUS BHGMCHTapHLIX qacTul.
dyHIaMEeHTaIbHbIE B3aUMO/ICUCTBUSI.
baproHbl, ME30HBI U JICTITOHHI. 1
[IpencraBnenue o CtangapTHOM

Mozenu. KBapk-Tir0oHHAst MOJIEh

aJpOHOB

25.02

26.02

27.02

02.03

03.03

bubnunoreka LIOK
https://m.edsoo.ru/2288a0c4

bubnunorexa LIOK
https://m.edsoo.ru/34ada5de

bubmmoteka IIOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

bubmuoreka [{OK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHOU
Mozaenu. TéMHast maTepus u TEMHas
sHeprus. EnuHcTBO hrzndeckoi
KapTHUHBI MUpa

04.03

bubnunoreka LIOK
https://m.edsoo.ru/c026fd37
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OTansl PasBUTHUA aCTPOHOMUU.

bubnunorexa LIOK

118 05.03
3HaYeHHUE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTD 3aKOHOB (PU3UKH IS
119 00BsICHEHUS TPUPOJIbI KOCMUYECKHUX 06.03 bubnuoreka [JOK
00BbeKTOB. METOIBI aCTPOHOMHYECKHX ' https://m.eds00.ru/39c44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITHYCCKHE
bubnuoreka [{OK
120 TEJIECKOIIBI, PAJHOTEIICCKOIIBI, 10.03
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMUS
Bun 3Bé3aHoro He6a. Co3Be3nus,
121 SIpKHE 3BE3bI, TUIAHETHI, UX BUAMMOC 11.03 Bubmorexa LIOK
’ ’ ) https://m.edsoo.ru/aac588eb
NIBIDKEHUE
Comnneunas cucrema. CoJHIie. Bu6 110K
HOIHNOTEKA
122 CoJHeyHast aKTUBHOCTb. MICTOUHHK 12.03
. https://m.edsoo.ru/22748eb4
sHeprun CoJlHILIA U 3BE3]
3BE31IBI, NX OCHOBHEIE B 110K
HOIHNOTEKA
123 XapakTepUCTUKHU. JnarpamMma 13.03
Y Paicrep N Jlarp " https://m.eds00.ru/42169944
CHEKTPATBHBIN KJIACC — CBETUMOCTH
. b K
124 3Be3/1BI TVIaBHOM IOCJIEN0BATEILHOCTH 16.03 n6morexa O
https://m.edsoo.ru/b3ch766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMEHHbIE MPEJICTABICHUS O 17.03 bu6muoreka [IOK
IPOMCXOXKIAEHUH 1 3BoorMu COJHIA ' https://m.edsoo.ru/d09da494
M 3BE3J1. DTanbl JKU3HU 3BE3]]
Muneunsiii [1yTe — Hama ['amakTuka. Eu6 1IOK
HOJIMOTEKA
126 Tumne! ranakTuk. YépHeIe OBIPEI B 18.03
P ABIP https://m.edsoo.ru/7cd10a0a
sIpax rajJaKkTUK
127 Bcenennas. Paciupenne BeeneHHOM. 19.03 bubmuotexa [JOK
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3akon Xab6mna. Teopus bonbimoro
B3pbIBa. PEUKTOBOE M3ITyUcHHE

https://m.edsoo.ru/3dbdf0d2

108 Macmrabnas crpykrypa Beenennoil. 20.03 bubmuoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubnmmoreka [IOK
129 Hepeménnsie npobiaemMbl acTpOHOMUU 23.03 httos://m.edsoo.ru/d37d9ffe
Du3nyecKuil MPaKTUKYM I10 TEME
130 "HccnenoBadue MarHUTHOTO I10JIS 24.03 Bubmuorexa IOK
| https://m.edsoo.ru/67361aef
MOCTOSIHHBIX MarHUTOB
131 Puznyeckuil NPaKTUKYM II0 TEME 55 03 Bbu6moreka [JOK
"U3mepenue cuiibl Ammepa" https://m.edsoo.ru/fcae91e9
Pu3n4ecKuil IPAKTUKYM 110 TEME
132 "HccnenoBanue sBICHAS 26.03 https://m.edsoo.ru/c36658da
ANIEKTPOMATHUTHON UHAYKIUHU"
Pu3NYecKuil TPAKTUKYM 110 TEME
133 "HccnenoBaHue SBICHUS 27.03 Bubmmorexa IOK
" https://m.edso00.ru/b8fb6391
CaMOUHIYKIIUU
Du3HUeCKU IPAKTUKYM I10 TEME
134 "H3mepenue neproaa cBOOOIHBIX 06.04 bubnuoreka [IOK
KOJIeOaHUI HUTSHOTO U TPYKUHHOTO https://m.edso0.ru/5d159d35
MasiTHUKOB"
Pu3NYeCKUu IPAKTUKYM 110 TEME
135 "IIpeoOpa3oBanue SHEPTUH B 07.04 bubmorexa HOK
| https://m.edsoo.ru/a28026bd
IPYXUHHOM MasiTHUKE
Du3N4eCKU IPAKTUKYM 110 TEME
136 "UccnenoBanue nepeMeHHOT0 TOKa 08.04 bu6mmoreka [IOK

4yepes MOCNIEI0BaTENIbHO COCAMHEHHBIE
KOHJEHCATOp, KaTylIKy U pe3uctop"”

https://m.edsoo.ru/89dc2d90
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Pu3N4eCKui IPAKTUKYM 110 TEME

bubnunoreka LIOK
137 "N3y4yeHue nmapameTpoB 3ByKOBOM 09.04
Y " P P Y https://m.edsoo.ru/b100661a
BOJIHBI
Pu3n4ecKuil IPAKTUKYM 110 TEME
138 "H3MepeHue mokazaTess mpeoMICHHS 10.04 bubmorexa [JOK
I,), P ' https://m.eds00.ru/42569eal
CTeKJa
Ou3nyecKkuil MPakTUKYM 0 TeME By 10K
noInoTeKa
139 "N3mepenne pOKyCHOTO paCCTOSTHHS 13.04
PEitie GOKYCHOro p https://m.eds00.ru/b879fb3f
paccenBaroLINX JIUH3
Du3nUeCcKuil IPAKTUKYM I10 TEME
140 "Habmonenue nudpakimm, 14.04 bubnnorexa [JOK
uHTEepEPEHITUN U TOJIIPU3AIIIT ' https://m.edsoo.ru/8b7ac737
cBera"
Du3nUeCcKuil IPAKTUKYM I10 TEME
"OnpeneneHne UMIyJibca U SHEPTUH
141 enﬂpTI/IBI/ICTCKI/Ix qaZTI/Iu (o ’ 15.04 Bubmorexa IIOK
P ' https://m.eds00.ru/63756¢47
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"
Pu3nyecKuil MPaKTUKYM 10 TEME
" P Y N but6mmoreka [IOK
142 N3mepenue nocrosHHoi [nanka Ha 16.04
" https://m.eds00.ru/eb916f82
OCHOBe HcciiefioBaHus Gporoapdexra
Pu3NYeCcKuil TPAKTUKYM I10 TEME
143 "HccnenoBanue criekTpa 17.04 bubmuoreka [JOK
pa3peXEHHOr0 aTOMAapHOTO BOAOPOIa ' https://m.edsoo.ru/ec651eb8
U U3MEepeHne noctosiHHoi Pundepra”
DuU3nyeCcKui MPaAKTUKYM 110 TEME EuG OK
noInoTeKa
144 "UccnenoBanue paiiOaKTHBHOTO 20.04 1

¢doHa ¢ nucnoap30BaHUEM J103UMeETpa”

https://m.edsoo.ru/c3dabe6e
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Pu3N4eCKui IPAKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJTIh30BAHUEM KOMITBIOTEPHBIX

. bub6nmoreka [IOK
145 MPUIIOKEHUH JUTsI OTIPEACIICHUS 1 21.04 https://m.edSO(IJl.ru/1072021e
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3iusi CeBepHOro Mosymapus u
SIpKHE 3BE3bI"
O000I11IeHNE U CUCTEMATU3ALUS
3Hanuil. Posb GU3uKK 1 aCTpOHOMUH B
146 SKOHOMHYECKOM, TEXHOJIOTHISCKOM, 1 22.04 bubnnorexa [IOK
N . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIEATEILHOCTH YeIOBEKa
O06o0mIeHre U cucTeMaTr3aIus
147 3HaHu#. Posib 1 MecTo GU3UKU U 1 23.04 bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOMU https://m.edso00.ru/18f19f7c
KapTHUHE MHpa
O06o0meHre U cucTeMaTr3aIus
3HaHuil. Pose ¢pusnueckoil Teopun B
OPMHUPOBAHUH IIPEJICTABICHUN O
148 inznqixoﬁ KapTEIHe MHpa, MECTO 1 27.04 bubmorexa HOK
N https://m.edsoo.ru/e7d400f4
(bU3UYECKON KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOC
149 O0600I11IeHNE U CUCTEMATU3ALUS 1 58.04 bubnunorexa LIOK
3HaHu# 110 Teme "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTr3aIus 1 59.04 bubnuorexa [JOK

3ganni o reme "Kunemaruka"

https://m.edsoo.ru/4e31b507
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O00011eHUE U CUCTEMATU3ALMS

bubnunorexa LIOK

151 30.04
3HaHu# 110 Teme "[lunamuka" https://m.edsoo.ru/2dfbafc5
O0001IeHNE U cCHCTEMATH3AIINS
N " bub6nmoreka [IOK
152 3HaHu# 1o Teme "CraTtuka TBEpA0Tro 04.05
" https://m.edsoo.ru/3cca482e
Tena
O000111eHNE U CUCTEMATU3 AL
. " bu6nmorexa LIOK
153 3HaHUM 10 TeMe "3aKOHBI COXPaHEHUS 05.05
.\ https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000I11IeHNE U CUCTEMATHU3ALHS
N " bubnunoreka LIOK
154 3HaHUU 1m0 TeMe "OCHOBEI 06.05
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KHHETUYECKOH TEOPUH
O000111eHNEe U CUCTEMATU3ALIS
155 3HaHUU 110 TeMme "TepMoauHaMuKa 07.05 Bubmuorexa IOK
P ) ' https://m.eds00.ru/c63f7¢10
TeruioBble MaIIUHBI
O00011eHNEe U CUCTEMATU3ALIS
156 3HaHUH 10 TeMe "ArperaTHbie 08.05 bubmuoreka [JOK
cocTosHus BenrecTa. Pa3oBLIe ' https://m.edsoo.ru/1d36b5b1
nepexonpl”
O00011eHNEe U CUCTEMATU3ALIS
157 3HAHUH 110 TeME "DIIEKTPUUECKOE 11.05 Bubmuorexa LIOK
.y P ' https://m.edsoo.ru/3bf0def9
oJIe
O000I11IeHNE U CUCTEMATU3ALUS
o " o bubnunorexa LIOK
158 3HaHu# 1o Teme "I1oCTOSIHHBII 12.05
. " https://m.edsoo.ru/71453ee6
INEKTPUYCCKUH TOK
O000I11IeHNE U CUCTEMATHU3ALHS
159 3HaHu# 110 TeMe "TOKH B pa3sInyYHBIX 13.05 Brbmrorexa [IOK
\ P ' https://m.eds00.ru/3d40077a
cpenax
160 O00011eHNEe U CUCTEMATU3 AL 14.05 but6mmoreka [IOK
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3gaHui 1o teMe "MarauTtaoe mose"

https://m.edsoo.ru/3b4c06ae

PesepBHbIil ypok. O6001ICHNE 1

bu6nmmoreka IIOK
161 I 15.05
SHCTeMaTmaHM SHAHA O TeN,I,e https://m.edsoo.ru/053e2248
DNEeKTPOMarHUTHAS WHIYKIIHSI
PesepsHEIil ypok. O000IIIEHHE U
162 CI/ICTIe)MaTI/I?)ZpI/I}I 3HaHI/II;IH 10 TEME 18.05 Bubmmoreka HOK
I ' https://m.eds00.ru/d6310bfd
"Mexanndeckue KoueOanus"
PesepBHEblil ypok. O0001IEHHE U
163 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH 0 TEME 19.05 Bubmorexa LIOK
" B | ' https://m.edsoo.ru/5e2bb83d
DNeKTpOMarHuTHbIE KoJIebaHus
PesepBHeIit ypok. O000IICHHE 1
164 CHCTEMAaTU3alMs 3HaHUH 110 TEME 20.05 bubnunoreka LIOK
"MexaHH4YECKUE U DJIEKTPOMArHUTHbIE ' https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHEIil ypok. O000IIIEHNE U
165 CI/ICTI;)MaTI/BZpI/ISI 3HaHI/II;IH 10 TEME 21.05 Bubmorexa LIOK
. " B ' https://m.edsoo.ru/52ad1603
Onruka
PesepBurblii ypok. O000111€HIE U
P P ilI bubmuoreka [{OK
166 CHUCTEMATH3aLMs 3HAHUH 110 TEME 22.05
https://m.edsoo.ru/5beclc65
"OcnoBrl CTO"
PesepBurblii ypok. O000111€HIE U
167 CHCTIe)MaTH:;ZpH;I 3HaHI/H7I:l o TeEME 25.05 Bubmnorexa HOK
" B . Y ' https://m.edsoo.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH JAyann3m
PesepBHrblil ypok. O000111€HIE U
168 CI/ICTIe)MaTmZpH;I 3HaHI/II;IH 0 TEME 26.05 Bubmiorexa IJOK
" 1 | ' https://m.eds00.ru/1f511654
duznka aroma
169 PesepBHbIil ypok. O6001IeHNE 1 bubmuoreka [IOK

cucCTeMaTu3anusa 3HAHWM 10 TEME

https://m.edso0.ru/905c5ce0
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"®u3nKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YacTHUII"

PesepBueiit ypok. O600mIeHNE U
170 CHUCTEeMaTU3alus 3HAHUHN 110 TEME
"OnemMeHTH! acTpodu3uku”
OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

170

16

bub6nmoreka [IOK
https://m.edsoo.ru/2bffb94c
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HHPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJBLHOM MPOT'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTarta

10.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrpPaMMBbl CpeiHero 001ero odpa3oBaHusi

JleMOHCTpHpOBaTh Ha MpUMEpaxX poiib U MeCTO (HU3UKU B (OPMHPOBAHUU
COBPEMEHHON HAay4YHOW KapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTHUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHUIBI TPUMEHEHHUS H3YyYCHHBIX (DHU3UYECKUX MOJCIeH:
MaTepHaibHas TOUKa, HHePIHaJbHas CUCTEMa 0TCUYETa, aOCOTIOTHO TBEPIOE
TEJIO0, UICAIBHBIN ra3; MOJAEIN CTPOCHHS I'a30B, JKUIAKOCTEHW U TBEPABIX TEll,
TOYCUHBIN DJICKTPUUCCKHUH 3apsij] — MPU pPEeIICHUH (PU3NIECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sBiIeHUs (TIPOLECCH) U OOBACHITD UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJECKYJSIPHO-KMHETUYECKOM TEOpPHUM  CTPOCHMS
BEIIECTBA M DJJEKTPOJAMHAMHUKHA: DPABHOMEPHOE M PAaBHOYCKOPEHHOE
NpSIMOJIMHEMHOE JBM)KEHHME, CBOOOJHOE TMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tten; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE XKMJIKOCTEH M TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHuM (OXJIQXKJEHHM), TEMJIOBOE paBHOBECHE, HCIApPEHHUE,
KOHJICHCALlNs, UIABJICHUE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIICHUEC OABJICHUA ra3a IpU €ro Harp€BaHuM B 3aKPBITOM COCYAC, CBA3b
MEXJy IapaMeTPaMH COCTOSHHUA ra3a B M30IPOLECCaX; ICKTPHU3aLMs Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE ABM)KEHHUE, UCHOJb3Yys (PU3MUECKUE BEINYUHBI:
KOOPJIMHATA, IIYTh, IIEPEMEILEHHE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITyJIbC ~ TEJla, KHUHETUYECKas DJHEprus, IOTCHUUAIbHAsA OJHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKash MOIIHOCTh; TIpU  OIKCAHUU
IPAaBWIBHO TPaKTOBaTh (PM3MYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, UX
0003HAa4YeHHs] W EIUWHUIBI, HaXOAUTb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3UUECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnucelBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHONB3Ys (hHU3MUECKHe BETMUMHBI: JaBICHHUE rasza, TeMIeparypa, CpeaHss
KUHETHYecKast SHEpPrus Xa0TUYECKOTO JIBUKCHUS MOJIEKYI,
CpeIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUA
TEIUIOBOTO JABHUTATENs; MPU ONMMCAHUN MPAaBUIBHO TPAKTOBATH (U3NUECKUN
CMBICJI UCHOJBb3yEMbIX BEIMYUH, UX O0O3HAYECHUS W E€AUHUIBI, HAXOIUThH
(dopMyIIbl, CBS3bIBAIOIIME TaHHYIO (DU3UYECKYI0 BEIUYMHY C APYTUMH
BEJIMYMHAM

OnuceIBaTh HN3YYCHHBIC QJICKTPHUYICCKUC CBOMCTBa BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (HpOHCCCLI), HCIIOJIb3YH (I)I/I3I/I‘IGCKI/IG BCJIMYHHBI:




ANEKTPUYECKUN 3apsill, SJIEKTPUUYECKOE TMOJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuil CMBICI UCTIONIBb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIlBaTh (DOPMYJIbI, CBA3BIBAIOIIME MAaHHYIO (U3UYECKYIO0 BEIMYHHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHBI W TIPUHIMUIBL 3aKOH BceMupHoOro TsaroteHus, |, Il u Il 3axonsI
HploTOHa, 3aKOH COXpaHEHHUS MEXaHWYECKOW IHEpPruH, 3aKOH COXpaHEHUS
UMIYJbCa, MPUHLUI CYNEPHO3UIMH CHJI, TPUHIUI PABHOIPABHS
WHEPLUUATbHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOM
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEepPBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJIEKTPUUYECKOTO
3apsiia, 3akoH KylloHa; mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (IpaHUIbI, 00JIacTH)
MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC MPHHLUUIBI JCHCTBUS MAIIWH, TNPHOOPOB W
TEXHUYECKUX  YCTPOMCTB; pa3nuuyaTh yCIOBUS HMX  0€301acHOro
HCIIOJIb30BaHNUs B [IOBCETHEBHOW KU3HU

10.9

BBIMONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPSAMBIX U KOCBCHHBIX I/I3MepCHI/II71; IIpHU 5TOM
dbopmynupoBaTh podIeMy (3a1a4y) U THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJUTE OIIBIT
U GOPMYJIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBATh  pe3ydbTaThl  MOMYyYEHHOM  3aBUCHUMOCTHU
(GU3NMYECKUX BEIWYMH B BHJE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI I10
pe3yabTaTaM UCCaeA0BaHUs

CobmoiaTe mpaBmiia 0€30MacHOro TPyJda MpU MPOBEICHUU UCCICIOBAaHHHN B
pamMkKax  y4eOHOTrO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENbHOCTU C HCIOIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U
71a60paTOPHOTO 000PYTOBAHUS

Pemate pacué€rHble 3aauu C SBHO 3aJaHHON (U3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJIENb, BBIACIATh (PU3UUECKIE BEIUYUHBI
U QopMyIbl, HEOOXOAWMBIE Il €€ pelIeHHUs, MPOBOIUTH PacuéThl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3agaquu: BBICTPAanBaATh JIOTHYCCKH
HCIIPOTUBOPCUUBYIO IICTIOYKY paCCY)K,Z[eHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILICCKI/I€ SIBJICHUA

10.15

Hcnonb3oBaTh  HpU  pelleHMH  Y4eOHBIX  3a7ad  COBPEMEHHBIE
UHPOPMALIMOHHbIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEPIPETALlUY U TPEACTABICHUS Y4YEOHOM U HAyYHO-TIONYJISIPHOM
uHpOpMaLlMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUHN

10.17

10.18

Hcnonp30BaTh TeOpeTHYECKUE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KU3HU
s obOecrieueHrss O€301ACHOCTH TIpH  OOpallleHHH C MpUOOpaMH |
TEXHUYECKUMHU YCTPONCTBAMU, JUISI COXPAaHEHHsS 3JI0POBbSI M COOJIIOJICHUS
HOPM 5KOJIOTUYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere

PaGoTtate B rpynme C BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIIMOHAIBLHO PaCHpPEACIsaTh O0SI3aHHOCTU U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYalHsSX, aJCKBATHO
OLICHUBATh BKJIAQJ KaKIOTO W3 YYaCTHUKOB TPYMIbI B pEIICHHUE
paccMmaTpuBaeMoi mpoOIeMbI

11 KVIACC

Kon
NpoBEpPsSIEMOro
pe3yiabTarta

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMBbl CpeIHero 001ero odpasoBaHusi

JleMOHCTpHpOBaTh Ha MPUMEpPaAX POJb U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MUpa

11.2

YuuThiBaTh TpaHULIBI MPUMEHEHUS H3YUYEHHBIX (PU3UUYECKUX MOJEIeH:
TOYEYHBIM DJJIEKTPUYECKUHN 3apsif, sAepHas MOJENIb aroMa, HYKJIOHHAs
MoOJIeJIb aTOMHOTO sJIpa MPH pelieHnH (PU3nUecKux 3aaad

11.3

Pacno3naBath (uznueckue sBIeHUS (MPOLECChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HM3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOC CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIUS, ICHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUHCS 3aps,
AIIEKTPOMArHUTHBIC KoJIeOaHMsI u BOJIHBI, IPSMOJIMHEIHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeNIOMIICHHE, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETA, AUCHEPCHS CBETa, (POTOAIEKTPHUYSCKHUI
s dekt (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3lM4HBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBJICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3MUECKUE
BEJIMUMHBI: IEKTPUUYECKUH 3aps]], CHJIa TOKA, dJIEKTPUUECKOE HANPSHKEHNE,
AIIEKTPUUYECKOE COMPOTUBIICHHUE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHIAYKIUS MAarHUTHOro mois, cuiua Awmmepa, cwia JlopeHna,
WHAYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
NEepUoJl U 4acToTa KOJIeOaHUH B KoyieOaTelnbHOM KOHTYpe, 3apsl M Cuia
TOKa B TIPOLlECCE TapMOHMYECKMX JJIEKTPOMArHUTHBIX KoJeOaHuH,
(doKycHOE pacCcTOSIHHE | ONTHYECKas CHia JIMH3BI, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIONB3YEMBIX BEIUYHH, UX
0003HAuCHHsI W EIUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
($U3NUECKyIO BETUUMHY C IPYTHMHU BEINIHMHAMU

11.5

OnuceiBaTh HM3y4YeHHbIE KBAaHTOBBIC SIBJICHHS M TPOIECCHI, HCIONB3YS
(bu3HYECKHE BEIIMYUHBIL: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETAa, SHEPrUsl M MMITyJbC (OTOHA, TMEPHOA IOJIypacraja,
SHEPTUsl CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBLHO TPaKTOBAThH
(U3HYECKUI CMBICIT HCTIOJIB3yEMBIX BEIMYUH, UX 0003HAYCHUS U CIMHHUIIB;
yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JPYTUMH BeTMYMHAMHU, BEIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUYHHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUECKHE MPOIECCH] U SBJICHUS, UCHOIb3Yys (PU3HUECKUE
3aKOHBl W NpPUHLUMIBL 3akoH OMa, 3aKOHBI TIOCJENOBAaTEIbHOIO U
NapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
3JIEKTPOMAarHUTHON WMHAYKLUH, 3aKOH MPSIMOJIMHEHHOI0 pacrnpocTpaHeHHs
CBETa, 3aKOHbI OTPA)KEHUS CBETA, 3aKOHBI MPEJIOMJICHHUSI CBETA, ypaBHEHUE
OiHmreiHa an8  QoTodddexra, 3aKOH COXPAHEHHUsS DSHEPruM, 3aKOH
COXPaHEHMs MMITyJIbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOIo 3apsijia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YKCla, MOCTYNaThl bopa, 3aKOH pagrOaKTHUBHOIO
pacnaja; IpU 3TOM pa3ivyaTh CIOBECHYH (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKOe  BbIpaXXeHHWE M ycjoBus  (TpaHMIbl,  oO01acTH)
MPUMEHUMOCTH

OnpenensTh HampaBlIeHHE BEKTOpa WHAYKIUHM MarHUTHOTO  TIOJS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pak€HHE, CO3AaBAEMOE IUIOCKHM 3EpKaJoM,
TOHKOH JTUH30U

11.9

Brimmonaars OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/I‘I€CKI/IX SIBJIEHUU U
MMponecCOB C UCIIOJB30BAHUEM ITPAMBIX H KOCBEHHBIX I/ISMepeHI/II;'I; IIpu 5TOM
dbopmynupoBaTh podaeMy (3a1a4y) ¥ THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 GOPMYIIUPOBATH BBHIBOJIBI

11.10

Ocy1iecTBIITh MpsiMble M KOCBEHHbIE HM3MEpPEHHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBAThH
pe3yJbTaThl TOJYYEHHONW 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BHJE
TaOIUI U TPaUKOB, A€TaTh BBIBOABI 110 pe3yJIbTaTaM HCCIeIOBaHUS

11.12

Cobmronats paBuiia 6€301MacHOTO TPYAA MPH MPOBEICHUN UCCIICIOBAHHA B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKOM |
HpOGKTHOI;'I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCPHUTCIBbHBIX YCTpOﬁCTB u
71a00paTOPHOTO 000PYAOBAHHUS

11.13

11.14

11.15

11.16

Pemate pacuérHble 3amauud ¢ SBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCHIONB3YS (PU3NYECKUE 3aKOHBI M MIPUHIIMIIBI; HA OCHOBE aHAJINM3a YCIIOBUS
3a/1auu BHIOMPATh (PU3UYECKYIO MOJECIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
u (opmynel, HeoOXoAuMble A €€ peleHHs, MPOBOJAUTH pPAcdEThl |
OILICHHUBATH peaJIBHOCTB HOJIy‘IeHHOI‘O 3HAYCHUA (1)I/ISI/I‘ICCKOI71 BCJIIMYHNHBI

Pematp KaueCTBEHHbBIC 3a/1au: BBICTpauBaTh JIOTUYECKU
HENPOTUBOPEUHUBYIO IIETMOYKY PACCYKICHHII C OMOpOd Ha HW3Yy4YCHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(pOpPMAIMOHHBIE  TEXHOJIOTMH  JUII  TIOMCKA, CTPYKTYPHPOBaHMSI,
UHTEPIPETAllMM U TPEACTAaBICHUS Yy4yeOHOW U HAyYHO-TIOMYJSAPHOU
uH(pOpMaIlMK, TONYYEHHONH W3 pa3IMYHbIX HWCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJIy4aeMyr0 HH(OPMAITUIO

OOBSCHATH TPUHIMIBI JEHCTBUS MallMH, NPUOOPOB U TEXHHUUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHS HMX O€30MacHOr0 HCIONb30BaHUS B
MMOBCETHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpaA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTUUECKHe 3HAHUS MO (U3MKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3J0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKpYXKAIOLLIEH cpeie

11.19

PaGorate B Tpymme C BBINOJHEHWEM Pa3WYHBIX COIHMAIBHBIX DOJIEH,
MJIAaHUPOBATh PadOTy TPYIIIbI, PAIIMOHAIBHO PACIPENeATh 00S3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTb B HCECTAHAAPTHBIX CHTyalUsaX, aJICKBAaTHO
OLCHUMBATb BKJIad KaXJAO0ro M3 YYaCTHUKOB TIPYIIIIbl B PCIICHHC
paccMaTpuBaeMoi TPOOIIEMBI




IHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pas3aejia JIEMEHTA

HPOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O ITO3HAHW A

@usuka — Hayka o npupone. Haydnsle meTonbl
11 [IO3HAHMS OKpYXKarolero Mupa. Pons skcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABI.

DKCIepuMeHT B pu3uke

MonenupoBanue ¢u3uueckux  SBICHUH |
nporieccoB. Hayunple rumnote3sl. ®Dusnyeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHSI.
Pore u wMectro d¢usuku B popMupoBaHUH
COBPEMCHHOW  HAy4YHOH  KapTHHBI  MHUpa, B
MPAaKTUYECKOMN JICATEILHOCTH JIFOICH

MEXAHUKA

KMHEMATHKA

MexaHH4ecKOe  IBHKEHHE. OTHOCHUTENHHOCTD
2.1.1 MeXxaHuueckoro aBmkeHus. CucreMa OTCUYETA.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
912 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHUCTEMbI KOOPIMHAT.

CroxeHue nepeMenieHu 1 CI0KEHUE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE MPAMOIMHEHHOE
213 nBrKeHue. ['padMKuM  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IE€PEMEIICHHS

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

214 CBoOoaHoe magieHre. Y CKopeHue CBOOOTHOTO

MTaJICHUS
Kpusonnneiinoe JBHYKEHUE. PaBrOoMepHOE
915 JBUKCHHE MAaTCPUAIIBHOM TOYKU I10 OKPYKHOCTH.

o VYrioBast CKOpOCTb, JUHENHAs CKOPOCTh. Ilepuon u

yacrora. L{eHTpocTpeMuTEIbHOE YCKOPEHHE

216 TexHUUeCKHE YCTPOMCTBA: CIUAOMETP, IBHKEHHE
o CHApSIJIOB, [ICITHbIC U PEMCHHbIE TIepeIadun

517 [TpakTueckue paboTel. M3mepeHne MIHOBEHHOI
o ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXIY




Iy TSIMH, IIPOUICHHBIMU TEJIOM 3a
MOCJIeIOBAaTEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
MPpH  PAaBHOYCKOPCHHOM JIBMKCHUU C HaYaJIbHON
CKOpPOCTBIO, paBHOW Hymw0. M3yudeHwe NBUKEHUS
mapuka B BA3KOM KUAKOCTH. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

2.3

JUHAMUKA

291 IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
o 3akoH HproToHa. HepIranbHble CHCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHIHI cynepno3uiuu Cul

Bropoii 3akoH HproTOHA [1711 MaTEpUAIBHON TOYKH B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHa /U1 MaTepHaIbHBIX TOUEK

294 3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
o I[MepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUS
226 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna COIMPOTUBJICHUA IIPpU ABUXCHUU TCJId
B ’KNAKOCTH HJIM I'a3€

997 [TocTymaTensHoe W BpalaTENbHOE  JBUKEHHE
o abCONIOTHO TBEPIOTO TENa

MoOMEHT CuiIbl OTHOCHUTENBHO OCH BpAIICHUS.
2.2.8 [1ne4o cunbl. YciioBust paBHOBECHS TBEPAOTO TENA B
nCo

229 TexHUUECKHE YCTPOMCTBA: MOMIIMITHAKHY, IBUKEHHE
o MCKYCCTBEHHBIX CITyTHHKOB

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka M0 HAKJIOHHOH TUTOCKOCTH TIOJ JIEHCTBHEM
HECKOJBKUX cmil. MccnemoBanne 3aBUCUMOCTH CHIT

2.2.10 YIOPYTroCTH, BO3HUKAIOIMX B JehopMHUpPyEeMOid
Ipy>KMHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH pPaBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHNW A B MEXAHUKE

NMnynec  marepuanbHOM — TOYKH, CUCTEMBI
23.1 MaTEpHaIbHBIX TOYEK. IMITyIbC CHIIBI U U3MEHEHHUE
MMITYyJIbCA TeJIa

932 3akoH coxpaHeHust nMmiyibca B MICO. PeaktuBHoe
h JIBHKCHHE

2.3.3 Pa6Gora cunbl




2.34

MoIIHOCTh CHIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHaJIbHONM TOYKH.
TeopeMao KMHETUYECKOM SHEPIUU

[TorenmansHas sHeprud. [loTeHIManbHasE SHEPrus
yOpyro nehopMUPOBAHHOM PYKHUHBI.
[ToreHunanbHas SHEPTUs Tela BOJINU3H OBEPXHOCTH
3emiu

IToTeHnuansrHBIE U HENOTEHIMAILHBIE CHIIBI. CBA3b
paboThl HEMOTCHIIMAIBHBIX CHJI C HW3MEHEHUEM
MEXaHUYECKOW DHEPruh CHCTEMBI Tel. 3aKOH
COXpaHEHHUS MEXaHUYECKOU SHEPTHH

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuyeckue  yCTpOWCTBA:  IBM)KCHHE  PAaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTrueckue padboThl. M3ydyeHne cBsI3U CKOpOCTEH
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU
OcHoBHBIE TI0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW TEOpUH. BpOyHOBCKOE JBHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMO/ICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEEeN

313 Macca MOJIEKYJI. KomngectBo BEILIECTBA.
[TocrossnHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u  eé

n3mepenue. [llkana remneparyp Llenscus
Mognens upeanpHoro rasa. OCHOBHOE YpaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HICAIBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxana remneparyp Kenbuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpTOoHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HACAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xx0pa, n3odapa

3.1.9

TexHU4ecKue yCTpoicTBa: TEPMOMETP, OapoMeTp

3.1.10

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIaCCHOW KoMmHate. lccrnenoBanue 3aBUCHMOCTH
MEXIy IapaMeTpaMH COCTOSHHSA pPa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.21

3.2.2

TepMmoguHamuyeckast cucrema. BuyTtpennss
SHEPTUs TEPMOJANHAMHUYECKONW CUCTEMBI M CHOCOOBI
€€ N3MEHECHUSA

KonnuectBo Ttemnmorel U pabota. BHyTpeHHss
SHEPrUsl OJHOATOMHOTO UCaLHOTO rasa

3.2.3

Bune TEIUIONEepEIaun: TEIUIONPOBOAHOCTb,
KOHBEKLUsA, M3Iyd4eHHe. TeIntoéMKOCTh  Tela.
VnenbHas  TemIOEMKOCTh  BemiecTBa.  Pacuér
KOJINYECTBA TEIUIOTHI NP TeIUIonepeaaye

3.24

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TEIUIOBBIX MamwH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moie3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KIIJ{

3.2.6

3.2.7

3.2.8

Bropoit 3akon Tepmomunamuku. HeoOpaTumocTh
IIpoLleECCOB B Ipupoze. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIEMBbI TEIIJIOIHEPTETUKH

TexHuuYecKue yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIIIOEMKOCTH

3.3

AT'PETATHBIE COCTOSAHUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

3.3.2

Hap006pa3OBaHHe N KOHACHCAlMA. I/IcnapeHHe 151
KUIEHUEe. YelnbHas TeIlIoTa Hap006paSOBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUSA OT JABJICHUA

AOCoNIOTHAs ¥ OTHOCUTEIbHAS BIIAYKHOCTh BO3/IyXa.
Haceliennslii nap

3.3.3

3.34

TBépnoe Tteno. Kpucrammmueckue u amopdHbIe
Tejla. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKuikue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTauin3anus. YaenbpHas TEIJIOTa




iaBieHus. Cyomumarust

3.3.5 VYpaBHeHuUE TEIJIOBOTO OaaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETpP, TEXHOJOTUHU TOTYyUEHHS
o COBPEMEHHLIX  MAaTepuagoB, B TOM  YHCJE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJOTUHU
337 [Ipaktuueckue paboTel. M3MmepeHue BIIAKHOCTHU
e BO3/yXa
4 SJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [TpoBOTHHUKH, TUAIIEKTPUKH U TIOTYTIPOBOTHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTro 3apsiaa
41.4 B3anmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuueckoe ToJIe. HanpsixéHHoCTh
4.1.5 anekTpuyeckoro mois. IlpuHuum cyneprno3unuu.
JIluanK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISI.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM ToJe. Jusnexkrpuyeckas
MIPOHHIIAEMOCTh
OnektpoémkocTh. KonaeHcaTop. DNeKTpOEMKOCTh
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsyKEHHOTO
KOHJIEHCaTopa
Texnuueckune YCTpOKCTBA: JJEKTPOCKOI,
419 DIIEKTPOMETP, AIIEKTPOCTATHYECKAS 3amuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHIECHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
4110 [IpakTrueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBust CYIIIECTBOBAHHUS MOCTOSTHHOT'O
421 ANIeKTpUYecKoro Toka. Mcrounnku toka. Cuiia Toka.
ITocTosiHHBIN TOK
4.2 4.2.2 Hanpsokenue. 3akon Oma 115 yyacTka 1enu
423 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
vy [TocnemoBarenbHOE, TapaieIbHOE, CMEIIAHHOE

COCANHCHUC ITPOBOIHUKOB




4.2.5

Paborta »snektpuyeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTD MEKTPUIECKOTO TOKA
anekTponaBrkymas cwia (mamee — OJIC) wm
BHYTpEHHEE COIMpPOTUBICHHE HCTOYHHKA TOKa.
3akoH OmMma TUTST TTOJTHOU (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanne

DONeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9

OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

4211

[TonynpoBonHuku. CoOcTBeHHass M IpHUMECHas
IIPOBOAMMOCTh IOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexona. [loxynpoBogHIKOBBIE TPHOOPHI

On eKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJINTAX.
BJICKTpOJ'II/ITI/I‘leCKaH Jucconuanms. 9J'ICKTpOJ'IPI3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIBI
caMoCTOsTeNbHOro paspsana. Monuus. [lnazma

4.2.13

TexHu4eckue yCcTpoMCTBa: aMIIEpMETpP, BOJBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIIbHBIC
IpuoopBI, 3JIEKTPOOCBETUTEIILHBIE npuOopBkl,
TEPMOMETP CONPOTUBJICHMS, BAaKyyMHBIM IHOZ,
TEPMUCTOPBI u (boTope3ncTopsl,
IIOJIyIIPOBOIHUKOBBII MO/, TaJlbBaHUKA

4.2.14

11 KJIACC

Kon
pa3aena

4

4.3

Koanposepsiemoro
3JIEMEHTA

IIpakTnueckue paboThl. l3ydyeHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTUBIICHUS. Habmonenue
ANIEKTPOJIA3A

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OJIEKTPOJMUHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

43.1

ITocTostHHEIE MarHHUTBHI. BszaunmonelicTBue
MHOCTOSIHHBIX MarHUTOB



MarnuTtHOoe 1osie. BeKTOp MarHUTHOM WHAYKLUU.
[Ipunmun cynepno3unuu. JIMHUM MarHUTHOM

4.32 MHAyKIuy. KapTuHa TMHUI MarHUTHON MHAYKIWU
TTOJIS1 ITOCTOSTHHBIX MarHUTOB
MarauTtHoe moJie MPOBOJHUKA ¢ TOKOM. KapTuHa
JUHUA TOJNSl JUIMHHOTO MPSIMOTO TPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIICBOTO MPOBOJIHHUKA, KATYIIKH C
TOKOM. OmeiT  Opcrena. BzaumonelictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amriepa, e€ MOyJib M HalpaBJICHHUE
Cuna Jlopenna, e€ MoIynb W HampaBIcHHE.
4.3.5 JIBm>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM nojie. Pabota cubl Jlopenia
4.3.6 SIBneHUE IEKTPOMAarHUTHON MHIYKITUH
4.3.7 [ToTok BEKTOpa MArHUTHON MHIYKIIMH
438 OJC  wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
e unaykuuu @apanes
Buxpesoe snexkrpuueckoe nojue. 9JC uHIyKUIUU B
4.3.9 MIPOBOJIHUKE, JIBMKYIIEMCS TIOCTYIAaTE€IbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [IpaBuno Jlenna
4311 WuayktuBHOCTh. SIBnenue camomHaykuuu. DJ[C
e CaMOMHTYKIIUH
4.3.12 OHeprust MarHUTHOT'O TOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMArHuTHOE IOJIe
TexHUYECKHE yCTPOWCTBA: TIOCTOSTHHBIC MAarHUTHI,
4.3.14 AIIEKTPOMArHUTHI, IEKTPOABUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TIeYb
[IpakTueckue paboTbl. M3ydeHne MarHUTHOTO
MOJIsl KaTyluIku ¢ TOKoM. MccnenoBanue nerncTBus
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUA BHCKTpOMaFHHTHOﬁ

UHIYKIUH
5 KOJIEBAHU A U BOJIHBI
MEXAHUWYECKUE 1 DJIEKTPOMATI' HUTHBIE KOJIEBAHUA
KonebarensHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
5.1.1 ["apmonnueckne kosnebanus. Ilepwon, dacrora,
5.1 amIuTya U daza KoaedaHuit
512 [IpyxnHHBIA MagTHUK. MaTemMaTU4eCKUI MassTHUK
513 YpaBHeHUe FapMOHUYECKUX KoJIeOaHuH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUEC




5.2

KOJIE0ATEIBbHOTO ABVKECHUS

[IpeBpamieHre »SHEPTUM TPH TAPMOHHYECKUX
Konebanusax. CBs3b  aMIUIUTYIBl  KoJeOaHMA

>-14 UCXOJHOM BEJIMYMHBI ¢ aMIUIATYAaMH KOJIeOaHui
€€ CKOpPOCTU U YCKOPEHUS
KonebaTenpHbIit KOHTYD. CBoOonanbIe
DIIEKTPOMArHUTHBIE KOJIEOaHWS B  HJICATHHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHANOTHS  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHHsSI OSHEPrUM B  HJICAILHOM
o K0J1€0aTeIbHOM KOHTYPE
BriHyx1eHHbIE MeXaHUYeCKUe KOJICOaHMUSI.
5.1.7 Pe3onanc. Pe3onancHass kpuBas. BbeIHYXICHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMSI.
518 ITepemenHsblil Tok. CHHYCOUJANbHBIN IEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUIUTYTHOE H
o JeHCTBYIOIIEE 3HAYEHHUE CUITBI TOKA U HAMIPSKECHUSI
Tpancpopmarop. IlpousBonucTBO, Tnepemaya U
notpedieHue JIEKTPUUYECKON SHEPTHH.
5110 DKOJIOTUYECKHE  PUCKH  TIPU  MPOU3BOJCTBE
o DIIEKTPHYECKON SHEPIHH. Kynberypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUU B TIOBCEIHEBHOM
KU3HU
5111 TexHuueckue yCTpOWCTBA! ceiicmorpad,
o AIIEKTPUUYECKUI 3BOHOK, JIMHUU JIEKTpOTepeiad
[TpakTuyeckue paboTHI. HccnenoBanue
3aBUCUMOCTH MEPHO/Ia MAJIbIX KOJIcOaHH Irpy3a Ha
5112 HUTH OT JUIMHBI HUTH M MAacChl TIpy3a.

HccnegoBanue INEpEMCHHOI'O TOKa B ICNIKU U3
IMOCJIEIOBATEIbHO COCIUHEHHBIX KOHACHCATOpAa,
KaTylIKHU U pE3ucCTopa

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

Mexannueckue BOJIHBI, YCJI0BUA
501 pacnpocTpaHeHHus. I[Tepuon. CKOpOCTB
o pacrpocTpaHeHus W JUIMHA BOJHEL [Tonepednsie u
IPOJIOJILHBIE BOITHBI
5292 Wntepdepenims ¥ audpakius MEXaHUYECKUX
o BOJIH
523 3Byk. CKOpocTh 3ByKa. [ poMKOCTE 3ByKa. BeicoTa

toHa. TemOp 3ByKa




5.3

5.2.4

9HCKTpOMaI‘ HUTHBIE BOJHEL. Y CJIOBHUA H3JTy4YCHUA
AIIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaIus
BekTOpoB E, B 1 v B snekTpoMarHuTHOM BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE,
IIPEJIOMJIICHUE, NOJISIpA3ALU, Tudpakuus,
uHTepdepeHys. CKOpPOCTb 3NEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxkana snekTpoMarHUTHBIX BOIH. [IpuMmenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[lpyuHIMIBI ~ paguoCBsi3W U TElEBUICHUS.
Pannonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKPYXaroIIEH Cpeabl

TexHuueckue yCTpOICTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas JIHArHOCTHKA B
TEXHUKE W MEIULUHE, pajgap, paguonpUEMHUK,
TeNeBU30p, aHTeHHa, TenedoH, CBU-neusb

OIITUKA

531

5.3.2

[IpsMonuHEHOE  pPACIIPOCTPAHEHHME CBETAa B
oaHopoaHOM cpene. JIyd cBeta

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETa.
[TocTtpoeHue n300pakeHH B INIOCKOM 3epKaiie

5.3.3

HpeJIOMJIeHI/Ie cBeTa. 3aKOHBI IMPECJIOMJICHUSA CBETA.
AOCOIIOTHBIH ITOKA3aTellb IMPEIOMJICHUA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YIOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0elloro cBera.

[IBer

5.3.6

Cobwuparoriue U pacceuBaronIue JUH3BL TOHKas
nrH3a. QOKYCHOE pacCTOSHUE U ONTHUYECKas CHIIA
ToHKOM JnuH3bL. [locTpoeHune wu300pakeHuil B
coOuparomumx 1 pacceuBaromux auazax. opmyna
TOHKOM JIMH3EL. Y BEeJIMUCHHUE, TaBaeMOE JIMH301

5.3.7

IIpenenst NIPUMEHUMOCTH F€OMETPUYECKON
ONTHUKH

5.3.8

Wnrepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaOIrI01eHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEP(QEPEHIMOHHON KapTHHE OT
JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus cBera. JudpakuuoHHas pemeTka.
VYcnoBue HaOMOIeHUS TJIAaBHBIX MAaKCHUMYyMOB NPU
MMaJICHUM  MOHOXPOMAaTMYECKOTO  CBeTa  Ha




TU(PPAKLUOHHYIO PEIETKY

5.3.10 [Tomstpusarus cBera
Texnuueckue YCTpOWCTBA: OYKHU, ayna,
5311 ¢doroanmnapar, IIPOEKIINOHHBIN anmnapar,

MHUKpPOCKOII, ~TEJECKOI, BOJOKOHHAs ONTHKa,
TudpakMOHHAas PelETKa, TOISIPOn]

[Ipaktudyeckue paboThl. V3MmepeHue MoKazaTels
5312 MPEIOMIICHUS. HUccnenosanue CBOMCTB
e n300pakenuii B muH3ax. HabmroneHue qucnepceuu

CBCTa

BJIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/II_[BI IMPUMCHUMOCTHU KJ1aCCUYECKOM

6.1 MexaHUKH. [locTynaTel TeOpUM OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CB€Ta B

BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6.2 OTHOCHUTEIBLHOCTD OJHOBPCMCHHOCTHU.
' 38.MC,Z[J'ICHI/IC BpPEMCHHU U COKPAIICHHUC NJINHBI

6.3 DOHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
CBsi3p MacChl C DJHEpPrued ¥  HMITYJIBCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTUsl MOKOs CBOOOJIHOM
YACTHIIBI

KBAHTOBA ®U3UKA

7.1

7.2

BJIEMEHTBI KBAHTOBOM OIITUKU

®oronsl. @opmyna Ilmanka cBsA3M dHEpruu
7.11 ¢doToHa € ero 4yacToTod. DHEprust M HUMILYJIbC
dortoHa

OtxkpeiTHE U uccnenoBanue Gororpdexta. ONbIThI

1.2 A.T'. CroneroBa. 3akonsl potodddexra

VpaBHenue OiHmTeliHa 118 poTodddekra.

7.1.3
«Kpacnas rpanuma» dhorodddexra

7.1.4 Hasnenue ceera. Onbitel I1.H. JIeOGeneBa

7.1.5 XUMHYECKOE NeHCTBUE CBETA

216 TexHudeckue YCTpOMCTBA: (poTodneMenT,
o (GoTogaTumK, CoMHEUHas GaTapesi, CBETOIHOT

CTPOEHUME ATOMA

Mopnenb aroma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHUs aToma. [InmanerapHas
MoJieIb aToMa

Iloctynmarel bopa. HM3nydeHue u moryionieHue
7.2.2 (GOTOHOB TpU MEpexojie aTomMa C OJHOrO YPOBHSA
SHepruum Ha apyroil. Bumbl cnektpoB. Croektp




7.3

YPOBHEH 3HEpruu aTomMa BoJI0poa

7.2.3

BonHoBbie cBolicTBa wactuil. Bomubel ne bpoiis.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
AJIEKTPOHOB HA KpHUCTAJIIaxX

7124

CroHTaHHOE W BBIHY)KIEHHOE  H3JIy4YCHHE.
YCTpoiCcTBO U IPUHITUTT pabOTHI Jazepa

7.2.5

TexHudeckue yCTpOMCTBA: CIEKTPAIbHBIA aHAJIN3
(cTIeKTpOoCKoOTM), Ja3ep, KBAHTOBBI KOMITHIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaToro CreKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOIOACHUS " perucTpanuu
AJIIEMEHTAPHBIX YACTHII

OTtkpeiTHe pagrnoakTuBHOCTH. OnbITE Pe3epdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
usnyuenus. CpoiictBa anb(da-, Oera-, ramma-
u3iydeHus. BivsHue painoakTUBHOCTH Ha KUBbIE
OpraHU3MBI

OtkpbiTHE TpOTOHA M HeilTpoHa. HyxkinonHas
Monenb sapa lelizenOepra — MBaHeHko. 3apsin
saapa. MaccoBoe unciio sapa. M30tomnsl
Anbda-pacnian. ONEKTPOHHBIN W TO3UTPOHHBII
Oera-pacrna. [Mamma-uznydenue. 3akoH
paZoaKTUBHOIO pacmaja

DHeprus CBA3U HYKJIOHOB B sijipe. SInepHbie CUITBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SInepusle peakuuu. [lenenue u CUHTE3 S1Ep

Snepuslii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEPCHEKTUBBI AIEPHON IHEPTrEeTUKH.
DKOJIOTMYECKHE aCIEKTHI sIIEPHON IHEPTETUKU

OnemeHTapHble 4YacTHIbl. OTKpBITHE MO3UTPOHA.
@yHIaMEHTAIbHbIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHuueckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccrnempoBaHue TpeKoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3gHoro Heba. CosBe3amsi, sipKue 3BE3JBI,
IJIaHETHI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOU T'pyIHIIbI.
IInaneTeI-TUTAaHTBI U HUX CIIYTHUKH, KAPJIIMKOBBIC




mw1aneTel. Manbie Testa COMHEYHON CUCTEMBI

8.3

8.4

Comnnne, ¢orochepa m armochepa. ConHeunas
AKTUBHOCTD

Uctounuk sueprum CosHIla U 3BE311

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, paauyc, TeMIiepaTypa, ux
B3aMMOCBs3b. /lnarpaMmma «CHeKTpajibHbIA KJIACC —
CBETUMOCTE). 3BE3 bl TJIaBHOU
[IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUTSL 3BE3] TJIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHEE CTPOCHHE 3BE3 L.
CoBpeMeHHbIE TPEACTaBICHUS O MPOUCXOXKICHUN
u 3omonnu ConHia u 3B€37. DTanbl KU3HU 3BE3]

8.7

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacupeneiacHue 3BE31, ra3a
u e, llonoxxenne u apwxenune ConHuLa B
INanaktuke. Ilnockas u chepuyeckas noaCHCTEMbI
I"anakTuku

8.8

8.9

8.10

Tunbl ramaktuk. PanvoranakTMku W KBas3aphl.
UeEpHbie ObIpBI B iApax rajlaKTUK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u panuyc
Bcenennoit, teopuss bosbmoro B3psiBa. Mogaens
«ropsiuer BeenenHol». PenkroBoe u3nydeHue

MacmrabHas CTPYKTypa Bcenennoii.

MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJBbHOMN
MPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

Kon

NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011Iero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (HHU3HUECKUE SIBIICHUS

(HpOHCCCBI) 1 OOBICHATH UX HA OCHOBE HU3YyUCHHBIX 3aKOHOB

BJIaIleHI/Ie OCHOBOIIOJIararoimumMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA u

BCIIMYMHAMHU, XapPaKTCPU3YIOIIUMHA (1)I/I3I/I‘ICCKI/IC IMpOoICCChI

ChopMHpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (pM3MKHM Ui aHAIM3a U OOBSICHEHUS
SBJICHU MHUKpPOMHpa, MakKpoMHpa U MeraMupa, pa3iuyaTh YCJIOBHS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPaHHMYEHHOCTb
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB; aHAJIM3UPOBaTh (PU3NUYECKHE
MPOLIECCh,  HMCMOJb3yS  OCHOBHBIE  TIOJIOXKEHHS, 3aKOHBl U

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX Tel U MPOLECCOB (SBICHUIN)

ChopmupoBaHHOCT, yMEHHUs peliaTh pacuéTHbIe 3a7aud C SBHO
3aJJaHHOW W HESIBHO 3aJaHHOW (PU3NYECKOW MOJEJbI0: HA OCHOBAHUU
aHajM3a yCJIOBHsS BbIOMpaTh (U3MYECKHE MOCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4u, TPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpHd  TPU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUs 3a/ay, MPOBOJUTH PACUEThl HA
OCHOBAaHMHM WMEIONIUXCS JaHHBIX, AaHAIM3WPOBATh pE3YyJbTaThl U
KOPPEKTUPOBAaTh  METOJBI  peHIeHus ¢  Y4E€TOM  TOJYyYEHHBIX

pe3yabTaTOB

Pemarp kadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHs] 3HAHUN U3
pa3HBIX PAa3AeNoB MIKOIBHOIO Kypca (DU3MKH, a TaKKe WHTETparuu
3HAaHUHU U3 Opyrux nOpcamMcEcToB CCTCCTBCHHOHAYYHOI'O ouKJIa:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCyXIACHUW C OMOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘—IeCKI/Ie SIBJICHUSA




BJIaI[CHI/Ie OCHOBHBIMHU METOAaMH HAay4HOT'O IIO3HAaHUA,
HCIIOJIb3YCMBIMHU B (I)I/I3I/IKCZ OpoBOAUTL TIIPAMBIC W KOCBCHHBIC
M3MepeHus (PU3UYECKUX BEIUYMH, BbIOMpas ONTUMAJIBHBIH CIIOCO0
WU3MEPEHHUsI U HCIOJB3Ysl U3BECTHBIE METOJBI OIEHKH TOTPEIIHOCTEH
U3MEpEHUll, MPOBOJUTH WCCIEAOBAHUE 3aBHCUMOCTEH (PU3NYECKUX
BCIIMYNH C HCIIOJI30BAHUCM  IIPAMBIX H3MepeHHI>i, OGBHCHHTB
MOJTyYSHHBIE PE3YJIbTaThl, UCIOJB3Ys (PU3MYECKHE TCOPUH, 3aKOHBI U
TIOHATHS, M JIEJIaTh BBIBOJBI; COOJIIOATh MpaBmiia 0€30MacHOro Tpyaa
IpU MPOBEACHUH HCCIEIOBAHUN B paMKax Yy4eOHOro HSKCIEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JIESITEIbHOCTH  C  MCIOJIb30BAHUEM
IUQPPOBBIX ~ W3MEPUTENBHBIX  YCTPOWCTB W J1TaOOPaTOPHOTO

o0opyaoBaHus

ChopMHUpOBAaHHOCT, ~ YMEHHUH  aHAJIM3UPOBaTh HM  OIICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCaMH, C MO3HMLIUN IKOJOTHYECKOU
0€e30I1aCHOCTH; MpeACTaBICHUI o palOHAILHOM
NPUPOJONOJb30BAHUHM, a  TakKe  Pa3yMHOM  HCIMOJb30BaHUU
JOCTMKEHHM HAyKM M TEXHOJIOTMW JUId JAJbHEUILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnaneHue pa3nuuHbIMH criocobamMu  paboTel ¢  uHGpOpManuen
(Gu3NyecKoro  coAepKaHMs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUNH KPUTUYECKOTO

aHalln3a 1 OUCHKH JOCTOBCPHOCTH nonyqaeMoﬁ PIH(bOpMaI_[I/II/I

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
aCTPOHOMMUYECKHE TIOHATHs, TEOPUM M 3aKOHBl Ul aHaiau3a u
00BACHEHHST (PU3MUECKUX MPOIIECCOB, MPOUCXOAAIIMX Ha 3BE37aX, B
3BE3AHBIX CHUCTEMAX, B MEXKIAIAKTUYECKON Cpele; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLUY 3BE€311 1 Beenennon




HEPEYEHD 3JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMbBIX HA EID
HO ®U3UKE

Ko
8 Kon

pasaena/r IIpoBepsieMblii 3JIEMEHT COJEePKAHUA
3JIEMEHTA
eMbl

1 MEXAHUKA
11 KMHEMATHKA

MexaHndeckoe JBHKXCHHUC. OTHOCHUTEILHOCTD

111

MEXaHUYCCKOI'O JIBHXCHUAA. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flr)=(xlr) vr ) z(z)),

TpaeKTopIL,

IepeMEIIcHIIE:

AT =7(ty))—1(t) =1, -1 =
= (Ax, Ay, Az),

1.1.2

yTb.

CroxeHIle l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CxopocTb MaTepUaIbHOU TOUKHU:

__AF
L= —
At

= j_‘;r = [L}ﬁ ‘UT ‘U: ]‘
A=

Ax ,
1.1.3 v, =— =X,. aHaJOTM4HO v, =), U.=Z/
At e :

CIoeHHe CKopocTeil: o, =0, + 0, -

Brrunciaenue NEpCMCIICHUA U ITYTU MaTepHaHLHOﬁ TOYKHU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X IO rpaduKy




3aBUCUMOCTH Vx(1)

o _ AD ~,
T§'TCI'I!EIPWJJHIIE MAaTCPHANTBHOII TOYEIL 4 = — =u. 5
At |y o
1.14
ﬂL:;. r r
a = =(uv,),". aHAIOTIMHO a, = (v, )', a.=(v.
m t J L - -
Ar—s
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
X(t)
0
+
1.15

[0)¢

Uy (t) — vg,, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

v (t)=v, +at
a, = const

U;.T - U_ll.'c = zﬂ.‘r [IJ _I]]

HPII IBILKESHINI B OJTHOM HAIIPABICHIIN IIVIE S =

CBobomHoe majienne. Y CKopeHue CBOOOTHOTO TaACHUSI.

Vi

Yo a

Q Xo ‘t'.r

JIBm>xeHue Tena, OpOIMIEHHOTO MO/ YIJIOM 0l K TOPU30HTY:

A




1.1.8

xf)=x,+U,t=x +U,cosa-f

P , 2
£ =jr,ﬂ,+t.?,:,511:lI:Jt-r——gT

|
1\3'{;‘} =¥y +Upf+

g.=0

v (t)=uv, =uv,cosa
v (f)=v, +gr=y,sino— g
{gJ_ =—g=const

KpuBonunelinoe npuxenue. J[B>keHue MaTepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrioBas 1 IMHEWHAs! CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
2m

=—=12mv
® = T

2




2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

e = 7 = w?R

uc

R
. [lonHoe yckopeHue MaTepraibHON TOUKH

Teépnoe Teno. [loctynarenpsHoOe U BpalaTeibHOE

L.L9 JIBUKEHHE TBEPJOTO TeJIa
1.2 JMHAMUKA
191 Nuepumansupie  cucteMbl  oTcuéta. [lepBbIil  3aKoH
o Herorona. [Ipuniun otHocuTensHoCTH [Nanunes
1.2.2 Macca tena. IInoTHOCTE BeliecTna:




©
I
<I3

A

Cuna. IIpuHiun cyneprno3uuuy CuiI:

-

FpaBHO/‘.'[ef/'ICTB = Fl + F2+- -

- -

paBHOJEHCTB

1.2.3




124

Bropoii 3akon HeroTona: 1y MarepuansHoit Touku B ICO

i -

F1 =maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
_—{
Fy Fy
1925 Tpetuii 3akoH HproTOHA 11711 MaTepUaibHbIX TOYEK:
Fip = =Fp




12

21

3aKkoH BCEMHUPHOI'0 TATOTCHHUA: CUJIBI NPUTAKCHUA MCEKIY

TOYEUYHBIMU MACCaMU PaBHBI
mim,

F=G—

1.2.6




Cuna tsoxectu. LleHTp TshkecTH Tena. 3aBUCHMOCTH CHITBI
TSDKECTH OT BBICOTBI N HaJ MOBEPXHOCTHIO IJIAHETHI
pagmycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
FE, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
™
UN
1.2.8
Cuna TpeHus moKosi:
Ep, < uN
F

TP

AN

UN




Koadduuuent tpenus

JlaBneHue:
N
P=7s
S
1.2.9
F
1
1.3 CTATHUKA
t
F
MOMEHT CHJIBI OTHOCUTEIHHO OCH BPAIICHHS:
M| = Fl, rae | — mutedo cuer
F
131
F
OTHOCHTEIBHO  OCH, mpoxojsmied depe3 Touky O
NEePICHANKYIJISIPHO PUCYHKY
1.3.2 Llentp macc tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX




TOYCK:

- myry + myry+...
r].l.M. =
m; +my+...

r
.M
m
1
+
m
2
+
m
1
r




B ogHOpoaHOM 1071€ TSIKECTH

(g = const)




const)
LOEHTPp MacCC T€JIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

[M;+M, +...=0

1.3.3 I,
|F+Fy+...=0
HHHPar#H##
3akoHn [lackans
1.34
JaBnenue B xuakoctu, nokosieiics 8 UCO:
P = Do +pgh
#i#Part#tt P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBBITeCH
F
HHHPar##H#
1.3.6

Apx




1.4

HHHPar###
14.1

BBITCCH

€CJIH TeJIO0 U KUAKocTh nokosarcs B UCO, To

FApX = ngBbITECH

Apx

pgV

BBITCCH

YcaoBue miaBaHus Tel

3AKOHBI COXPAHEHN A B MEXAHUKE

HMMiynsc MaTepralbHON TOYKU:

p=mv




HNmMnynbsc cucteMsl Tei:

- - -

p=pgtp2t..

p

p

HHHParHH !
1.4.2

+




3aKOH U3MCHEHUS M COXPAHCHHS UMITYJIbCA:
B UCO

> >

Ap = A(P1 + P2+- . ) = FlBHeL[IHAt + FZBHeL[IHAt+' -

A
p
A(
HiParih |
1.4.3
1
+




1BHEITH

At

2BHENH

At

B ICO , ecntu

Ap = A(py + pat...




A(

, €CITN

- >

FlBHelJ.lH + FZBHemH+- v




1 BHEIITH

2BHEIIH

PeaxkTtuBHOE nBUXKEHHUE

F
\é‘l‘;(x‘

HHHPar##

144 PaboTa cusIbl Ha MajOM MEPEMEIICHUH:
A= |ﬁ'||ﬂf| -cos aL=F, - Ax
-{;

1.45 D

MOIIHOCTh CUIBI:

€CJIN 3a BpEMA




At

At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
AAd
P=— =F-vu-cosa
'&t Ar—

KuneTtnueckast sHEprus MaTepuaibHON TOUKHU:

mv?  p?
EK]/IH: 2 =ﬁ
E
2
1.4.6
mv
2
2m
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3aKOH U3MEHEHUSI KWHETUYECKOW SHEPTUU CUCTEMBI

MatepuanbHbix Touek: B MCO AExun = Al + A2 + ...

HOTCHHI/IaJ'ILHaﬂ OHCPIUA:

JUIA ITIOTCHIMAJIBHBIX CHUJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmorenir

2I0TEHIT

AE

TIOTCHIT




IToTreHumanbpHas YHEPrUus MaTepUaIbHOU TOYKHU B
OTHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHIL
mgh
[TorennuanbHas SHEPTUs ypyro AeGopMUpPOBAHHOTO
TCJa.
g kx?
NnoTeHL — 2
E
MOTEHI]
2

kx




1.5

1.4.8

BaKOH N3MCHCHUS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/H/I:
Eiex = B + Emmm,

B IICO AE,;sx = Agcex HEMOTEHII. CHIy
B IICO AE,ex = Dp ECIH Agcex HEOOTEHIL CHI 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

151

['apmonnueckue  KoneOaHUS ~ MaTepHaJIbHOH  TOYKH.
Avmmmtynga uw ¢daza  konebanumii. KuHematmueckoe
OIMCAHUE:

x(f) = Asin( wr+o, ).

v =x.

a(f)=(v, ), =—o'x(f) =a, +o'x=0,
I7I€ X - CMEILIEHHE U3 PABHOBECHSI.
JlnHaMu4yecKoe ONKcaHue:

ma, = —kx,
X

ma

—kx,
rae

maw

. 9TO 3HAYHT, YTO




—kx.

BHepreTqucxoe OIMNCaHUuC (SaKOH COXPaHCHUA

MEXaHUYECKON IHEPTUN):

CBs3p aMIUIMTYAbl KOJE€OAHUN CMEIIEeHUs MaTepuaibHOU
TOYKH C AaMIUIMTyJaMH KojleOaHuH e€ CKOpOCTH H

YCKOPEHUSL:

Upe =04, a__ =04

[Tepuon n yactoTa KoeOaHU:

r=2r_1
] v

[leproa Manbix cBOOOJHBIX KOJIEOaHHM MaTEeMaTHUECKOIO

MasTHHKA!
152 i
T=2n|—
£
[Tepuoxa cBOOOIHBIX KO€OaHUH MPYKUHHOTO MasiTHUKA:
m
T =2T[ ?
Boinyxknennsle  konebOanusi. Pezonanc. Pe3onaHcHas
153
KpuBast
ITonepeunble W TpomodbHbIe  BOJHBL.  CKOpPOCTH
pacrpoOCTPaHEHHUS U JUIMHA BOJIHBIL:
154

v
A=vl =—
v




Wutepdepennyst u audpaxiust BOJIH

155 3Byk. CKOpOCTh 3ByKa
2 MOJIEKYJISIPHAA ®U3UKA. TEPMOJAVNHAMUKA
2.1 MOJIEKVYJISIPHAS ®U3UKA
Mogenu cTpoeHMs Ta30B, XKMIKOCTEH M TBEPABIX TeIl.
[Tycts TepmoguHammuueckasi cucreMa (teno) coctouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KoJIn4ecTBO BELIeCTBA
N m
TN e
Vv
211 )




rac

N
A
— 9ucio ABoraapo, m — Macca CUCTEMBI (Tena),
U

U

— MOJISIpHAsi Macca BeIIecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumoneiicTBre yacTHI] BELIECTBA
2.14 Juddysus. BpoyHoBCKoe ABMKEHHUE
2.15 Monens uneansHoro raza 8 MKT

216 CBs3b MCXKAY HaBJICHUEM U CpCIIHGfI KHHETHYECKOM

BHCPFHCfI MOCTYIaTCJIbHOTO TCILJIOBOI'O JABUXCHUA




MOJIEKYJI UJI€aIbHOTr0 Ta3a (ocHoBHOE ypaBHeHre MKT):

n{rncul —2T1 £

p:lmﬂu‘ =

; 2
3 3

riae MO — macca OHON MOJICKYJIBI,

- KOHLOCHTpAauAg MOJICKYJI

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs3p TeMiepaTypbl ra3a CcO CpeJHEM KHHETH4eCKOU
DHEPrue€il IMOCTYNATENbHOIO TEIUIOBOTO JBMIKEHHUS €ro
MOJIEKYJI:
2.1.8 f 2
— my 3
£_.=|—|=2kT
R 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeH e TeeBa — KinaneHpoHa
BepakeHHe 114 BHyTPeHHEH SHEePTHH

Vpaenenine MeHjueneeBa — KiamneiipoHa (IIpHMe]

3AIIICI):

pV=""RT =vRT =NkT, p=PRL

K K

BripakeHiie 11 BHYTPeHHell 3HePIHH OIHOATOMHC

raza ([IpIIMeHIIMEIe (DOPMEI 3aMIICH):

3

U=3vrRr=2mr =321
2 2

3
—RT =vec, T==—pV
2 vt TR F

2111

3aKkoH I[aJIBTOHa AJI JaBJICHHUA CMCCHU Pa3pCiKCHHBIX Ta30B:

p=p+p+..




2.1.12

W3omporieccsl B pa3peKeHHOM Ta3e C TOCTOSHHBIM YHCIOM
MoJiekyJ1 N (C MOCTOSTHHBIM KOJIHUYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,

nzoxopa (V = const):

P_
T = const
T
p
const
n3obapa (p = const):
%4
— = const

const




['padmueckoe npeacrasieHue u3omnpoueccos Ha pV-, pT-u
VT- nnarpamMmax.

OObeIMHEHHBIN ra30BbIA 3aK0H:

pV .
T = cons

pVv

const

JJIA IIOCTOSHHOI'O KOJIMYECTBA BCILICCTBA V.

HaceilieHHble M HEHACHIILIEHHBIE Imapkbl. KauecTtBeHHas

3aBUCUMOCTL IIJIOTHOCTH W AABJICHUA HACBIOICHHOI'O IIapa

2113 OT TeMmmepaTypbl, HX HE3aBUCUMOCTh OT 00bEMa
HACBIIIEHHOI'O I1apa
Brnaxxnocts Bo3ayxa.
OTHOCHUTEIbHAS BIAKHOCTD:
(l) _ pnapa(T) _ pnapa(T)
Bl pHaCbILﬂHapa(T) Bl pHaCbILLlHapa(T)
¢
21.14 =

HachIIIIapa




M

M

M

M

mapa

HACBIIIIIApa

mapa

W3meHenne arperatHblx COCTOSTHUM

BCIICCTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMS, KUIICHUE XKUIKOCTU

2116 N3MeHeHue arperaTHbIX COCTOSSHUM BELIECTBA: IUIABJIEHUE
o Y KpUCTaJUTA3AIUS

2.1.17 [IpeoOpazoBanme sHEepruu B (ha30BBIX EPEX0gax




2.2

TEPMOJINHAMUNKA

2.2.1

TennoBoe paBHOBECHE U TEMIIepaTypa

2.2.2

BuyTtpeHHss dHeprus

2.2.3

Termionepenada Kak Crmoco0 W3MEHEHHS BHYTPEHHEH
sHeprun  0Oe3  coBepmieHus  pabotel.  KoHBekuws,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

2.24

KonnuecTBO TEIUIOTHI.
VYV neapHas TEIIOEMKOCTE BEIISCTBA C:
Q = cmAT

CMAT

2.2.5

VY aenbHas TerioTa mapooodpaszoBanus L: Q = Lm.
VY nenpHas TersioTa miasiaeHus A: Q = Am.

VY aenpHast TEIUIOTA CropaHus ToruBa : Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOJIUHAMUKE:
A =pAV

pAV

Boruncnenne pabotel 1o rpaduky mporecca Ha PV-

AuarpaMmme

IlepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy

12




AU

12

12

(O]

12

Anna6ara:
Q12 = 0= A4, = (U; — Uy) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC IMPpONLECCChI




[Ipunnuns! geiictBus Terinossix MarmuH. KIT/:

— Aﬂm — QH-’I‘P_|QKM| =l— |QXEHI|

Makcumansnoe 3nauenue KII1/1. [ukn Kapho:
Too T T
2.2.10 max N =Ny = — =] ==
Taars Tars
YpaBHEHHE TEIUIOBOTO OallaHca:
Ql +Qz +Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzauss Tel U €€ NPOSABICHUSA. DJIEKTPUUECKUN
3apsia. JIBa Buaa 3apsiga. DJIeMEHTapHBIM AIEKTPUYECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPUYCCKOT0 3apdaa

3.1.2

B3aumopeiictsue 3apsioB. Toueunsie 3apsiabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIECKTPUIECKON

MMPpOHUIIACMOCTBLIO

1 ) |‘.?1|' q,

F — ﬁ," |{.?1 | ) ?’J — !
¥ 4meg, 1~

3.1.3

3.1.4

Onektpuueckoe mone. Ero neiicTBue Ha 3JeKTpUYECKHE
3apsiibl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

) F

qnpo6m>1171

TIPOOHBIH




ITose Toueunoro 3apsaa:

.4

E. =k -z
r
k
r
2
q

OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HAIPSI)KEHHOCTU ATUX MOJIEU

3.15

[ToTeHIManbHOCTh AJEKTPOCTATUYECKOTO MOJIA.
Pa3zHoCTh MOTEHIMATIOB U HANPSKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

(e

HOTGHHI/IaJ'II)HaSI OHEPIruda 3apsga B JJICKTPOCTATHYCCKOM

oJIC:




—AW

IToTenmuan QJICKTPOCTATUYICCKOI'O I10JIA:

q,,_ﬂ
q

3.1.6

CBs3b HaHpH)I(éHHOCTI/I IoJIs1 U pa3HOCTH MMOTCHUUATIOB JIA

OJIHOPOJHOTO 3JIeKTpocTaThHueckoro moist: U = Ed

[TpuHIMTT CynEepIO3UIIUU AIEKTPUUECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPH IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPU U Ha MIOBEPXHOCTH MPOBOJHHUKA ( = CONSt
318 JusnexTpuku B IIEKTPOCTATUYECKOM TnoJe.
o JusnexkTpudeckasi IPOHUIIAEMOCTD BEIIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOpA:
c=1
U
C
3.1.9
U




eC

DneKTPOEMKOCTH TUIOCKOI0 KOHJIEHCATOpa:
£&pS
=——=¢&(y

d

&€

3.1.10

HapaJIJICJ'IBHOC COCAMHCHUEC KOHIACHCATOPOB:

q =q1+q2+...,U1 = Uz ='-"Crlapa1m_C1+C2+'"

o)




napaut




[TocnemoBarenbHOE COCTUHEHUE KOHICHCATOPOB:

1 1 1
U=U+Uz...,q1 = q Tl =C_+C_+...
nocn 1 2




T10CTT




3.1.11

OHeprus 3apsHKEHHOTO KOHIEHCaTopa:

_qU_CUZ_q2
€T 2 2 T 2C

qu




Cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

321

3.2.2

Cwuita Toka:

7=2q
[TocTostHHBIM TOK: | = const
Jnst moctosiHHOTO TOKa ( = It

VY Cl10BUS CYIIECTBOBAHUS JEKTPUUECKOTO TOKA.
Hanpsoxkenune U u OJ1C E

3.2.3

3akon Oma aJ1g y9acTKa Ieru:

I=—
R




3.2.4

3.25

DnexTpuueckoe COINPOTUBIICHUE. 3aBUCUMOCTh
COTMPOTHUBIICHHUS OJTHOPOAHOTO MPOBOJAHUKA OT €r0 JAJTUHBI U

CceucHHSs. Y JeIIbHOE COIMPOTUBJICHNUEC BCIICCTBA.

l
R:pg

Uctounuku Toka. 3/1C UCTOUYHMKA TOKA:

ACTOpOHHI/IXCHJI

q

E =




A

CTOPOHHHUXCHJT

BHyTpeHHee cOnpOTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa 11 MOJTHOM (3aMKHYTO# ) SJIEKTPUUYECKOH TIETH:

E=IR + Ir, otkyna

Rr




3.2.7

[MapannenbHOE coeIMHEHUE TPOBOJHUKOB!
I=11+12+..,Ul=U2=_,
1 1 1

=—+—+..
Rnapa}m Rl RZ

Tapani




HOCHCHOB&TGHBHOG COCOANHCHUC HpOBOI[HI/IKOB:
U=UuUl+Uz2+..,11=12=..,
RHOCJI = Rl + R2+

IocI




3.2.8

Rt

Pa6ota snekrpuueckoro toka: A = UL,
3akoH J[xoynsa — Jlenia:
Q = I*Rt

Ha pesucrope

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




3.3

3.2.9

MomHoCTb SJICKTPHUYCCKOT'O TOKA:

Ad
P=— =IU

LY, Ar—d
TeroBast MOIIIHOCTB, BbIAEISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MOH_[HOCTB HCTOYHHKA TOKaA:

3.2.10

331

CBOOO/IHbIE ~ HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl TPOBOJUMOCTH  TBEPIBIX
METaJJIOB, PaCTBOPOB U PACIIaBOB AJICKTPOJIHUTOB, T'a30B.

ITonynpoBoanuku. 1101ynnpoBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexanundeckoe B3aMMOJECHCTBHE MarHuToB. MarnurHoe
nose. Bekrtop  MarHuTHOM — MHaykumu.  I[IpuHnun

Cyneprno3naun MaroHuTHbIX MOJICH:

B = B1 +B2+




JlvHMM WMHAYKOMKA MarHutHoro mnonis. KapTtuHa nuHui
WHIYKIWN MAarduTHOTO oJIg MOJIOCOBOT'O u

HOI{KOB006pa3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe I10Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHA MAr"iuTHOrO IoJjd AJJIWMHHOI'O

3.3.2
OpsSMOTO  HPOBOJHMKA W 3aMKHYTOIO  KOJIBIIEBOTO
MIPOBOTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYUHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, TJ€ O — YI'OJI MCXKY HallpaBJICHUEM ITPOBOAHNKA U BEKTOPOM




3.4

12

3.34

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

[qlvBsina
T 0L — YTOJI MEXKIy BEKTOpaMH

-

v

+

. JIBM>xeHne 3apsKeHHOM Y4acTHIBI B OJJHOPOJHOM MarHUTHOM
noJie
OJIEKTPOMATHUTHAA NH/IYKINA




IToTok BeKTOpa MarHUTHOM UHIYKLIVU:

® = B,S = BScosa

D
B
n
34.1
S
BScosa
34.2 SBnenue anekTpomMaruutHOM uHAYKIMK. D/1C nHAYKIMH
3aKOH JIEKTPOMAarHuTHON UHAYKIMU Dapajes:
AD
Az A
Q'I
O/1C MHAYKIHMK B IPSIMOM IIPOBOTHHUKE JUTHHOM |,
3.4.4

ABMIKYIIEMCA CO CKOPOCTBIO

v




(;ﬁ)

)

B OJJHOPOJAHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, [JI€ O — YI'OJI MCXKJY BCKTOpOM Bu HOPpMAJIbIO

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIH

4




TO

| E; |= Blv
|E
[
Blv
3.4.5 [IpaBuno Jlenna
NHIyKTUBHOCTB:
L= o
Iy
L
I
3.4.6
D
, w @ = LI.
Camounnaykuus. 9J1C caMoMHAyKINU:
AT
S EL —
Af—0
OHeprus MarHUTHOT'O TIOJIS1 KATYIIKH C TOKOM:
3.4.7 _LI?

W, = —
L=




3.5

351

2

LI

OJIEKTPOMATI'HUTHBIE KOJIEBAHU S 1 BOJIHbBI

Koneb6arenbupiii kKoHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIC

Kose0aHus B UA€aTbHOM KoJeOaTeTbHOM KOHTYPC:
[0(7) =Guussin( o +,)

]fff] =, = O, 008( 0t + @y | = I cos( ot + )
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJa

2

LC




CBs3p aMIIUTYJBl 3apsja KOHAEHcAaTopa € aMIUIMTYIOU
CIWJIBI TOKa MpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KoJe0aHUAX B HICATBHOM KOJIeOaTeTbHOM KOHTYpE:

Qe = —

LE)]

3.5.2

3.5.3

3.54

355

3aKOH COXpaHEHUsl SHEPrUu B HUJICATBHOM KOJeOaTelIbHOM

KOHTYpE:

BLIHY)KILCHHLIG BHCKTPOMaFHI/ITHI)Ie KOJ'Ie6aHI/I$I. Pe30Hch
Ilepemennbii  TOk.  IlpomsBoacTBO,  Tmepenada
noTpeOIeHne 3IEKTPUIECKON SHEPTUU
cu? LIt cu? LI’
+ = = TR — const.
2 2 2 2

CaoiicTBa QJICKTPOMATrHUTHBIX BOJIH. Bzaumnuas

opucHTauusl BCKTOPOB B SHGKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Bl1lc




356 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

OIITHUKA

36.1 [IpsaMosiMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunslid uctouHuk. JIyd cBeta

3aKOHBI OTPaKEHUSI CBETA.

a=f

3.6.2

ol P

S

3.6.3 [ToctpoeHue n300paxeHuii B MIOCKOM 3epKae

3aKOHBI IIpCIIOMJICHUS CBCTA.

HpeJIOMJ'IeHI/IC CBCTa:

nysina = n,sinf.

3.6.4

sino

sinp.




AOCONIOTHBIN MOKa3aTesb MPETOMIICHHUS:

c
Nage = ;

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHUS:
np 1M

nOTH
1 V2

OTH




XoJ1 Ty4deit B Ipu3Me.
Vi =Va, My =T,
CooTHOIIIEHHE YacTOT W COOTHOUIEHHE JUIMH BOJH TMpU

nepexoa€ MOHOXPOMATUUCCKOTO CBCTa 4YCPC3 TIpPaHULY

pasziena AByX ONTHYECKUX CPE/I:




3.6.5

ny<n, ny

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHBINA yroy IOJIHOTO BHYTPEHHETO OTPaKEHMS:
. 1 N2
Sinay, = —=—
Norn ny

Sino.

OTH




Cobuparolue W paccewBarollve JIUH3bL. TOHKas IUH3A.

DOKyCHOE pACCTOSTHUE U ONTHYECKasi CUjla TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
®opmysia TOHKOH JTMH3bI:
1 4 1 1
d f F
3.6.7




VYBenuduenue, JaBacMoe JIMH30M:

h |fl
P="="a




If|

d #Tw

A"

F\ h

f

R

B ciyuae paccenBaronieit JMH3bI:

3.6.8

1
DO = F =—0,
D







3.6.9

3.6.

3.6.11

If|

Xoa iayya, MPOUIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onrtuyeckoil ocu. [locTpoenue nzobdpakeHuit
TOYKU U OTPE3Ka MPSMOii B COOMPAIOLINX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMAxX

doroamnmapaT Kak ontaueckuit mpubop. I[nmaz  kak

OIITHYCCKasa CUCTCMaA

Wntepdepennuss  cBera.  KorepeHTHble  MCTOYHMKH.
VYcinoBust HaOMIOJEHHUS MAaKCHMyMOB M MHHHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(]Aa3HbIX

KOTCPCHTHBLIX UCTOYHHUKOB:

I
MAaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

i

A
MHIHIMYMBI — .-1*-.={2m+1_];, m=0,£1,+2.+3..

e

Hudpakuus cpera. JudppakuuoHHas pemeérka. YcloBHe
HaOJIIO/IEHUsI TJIABHBIX MAaKCHMyMOB IIpM HOpPMaJbHOM
najieHu MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peméTKy ¢ nepuoaom d:

dsing,, =mAi,m=0,+/-1,+/-2,+/-3,...

dsing




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIU3M
41.1 ['mnote3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
®otonbl. JHeprus HoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2 -




pc

hc

Nmnynsc poTona:

©

hv




413

®ortospdpexr. Ompriter  A.I.  Cronerosa.

dororddekra

3aKOHBI

414

VYpaBHeHue DiiHiTelHa U1 GoTodPdexTa:

E¢0T0Ha = ABbIXoAa + Eyyymax

tdoTona

ABBIXOIa
+

KHHMaXxX

rac,

E¢0T0Ha =hv=—,




hv

(dotona
hv
A
hc
hc
ABbeoaa = hv}cp = ﬂ_
Kp
BBIXO1a

Kp




Kp

hc

KHHMax

max

myv

EKI/IHmax

_ MV max

=e U3an




4.2

4.3

eU

3arn

415

421

[laBiieHue ceera.
JlaBneHue cBera  Ha  MOJHOCTBIO  OTPAXKAOIILYIO
IIOBEPXHOCTb M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

MIOBEPXHOCTh
OU3NKA ATOMA

IInanerapHas mozens aroma

4.2.2

[Tocrymnarer bopa. M3nydenue u norsomnieHane GOTOHOB TpU
nepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU HA JPYTO:

hv, = he =|E,-E

mnr -

m
“mn

4.2.3

43.1

JInHelyaTeie CIIEKTPBI.

CriekTp ypoBHEH HEpruu aToMa BoJA0poa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnas mozens siapa I'eiizen6epra — MBanenko. 3apsia

saapa. MaccoBoe unciio sapa. M3oTomsl

4.3.2

PannoakTUBHOCTb.

Anbda-pacna;
A A4 1
ZX—>5Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A J——
s X—= Y+ je+v,




[TosutponnsIii -pacnan:
A A 0=
sX—=- oY + je+ v,

'amma-uznydenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraja:

—t

N(t)

ITycth M — Macca paiMOAKTUBHOTO BelIeCTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 SInepusle peakuuu. [lenenue u CUHTE3 sEp




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka; yruoyonenHoe odyuenue 10 kmace/ KacesnoB B.A. O0miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKimoHepHOE 00IIECTBO
«3narensctBO «lIpocBemenne»

» ®usuka; yriryosnennoe ooyuenue 11 kmace/ Kacesnos B.A. O6uiecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKunoHepHOE 00IIIECTBO
«M3narensctBo «lIpocBemienne»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

-dusuka, Knaccuueckuii kype, 10 knacc/ Mskumes I'.4., byxosues b.b.,
Corckuit H.H. nox penaxuueii [TapdpentoeBoit H.A., AkuimonepHoe o0111ecTBO
«3narensctBo «IIpocBemenne»

- ®usuka, Knaccuueckuit kype, 11 knace/ Msikuiues I'.JI., ByxoBues b.b.,
Yapyrun B.M. nox penakuueii [TapdpentneBoit H.A., AkuronepHoe 00111ecTBO
«z3narensctBo «IIpocBemenne»

- Boponuos-BenbsmunosB b. A., Ctpayt E. K. «Actponomus. bazoBsiii
ypoBeHb.11 kmaccey, M. JIpoda

- Coopuuk 3ama4 1o ¢usuke: ;i 10-11 k1. o01eodpa3oBar. yapexaeHui /
Cocr. I'.'H. CremanoBa. — 10-¢ uza. M.: [Ipocsemienue

-Ousznka. 3agagnnk. 10-11 kxi1.: [Tocobue mis obmeoOpa3oBar.
yupexaennit / PeimkeBuy ATl — 9-e m3x., crepeorun. — M.: [lpoda

-YranyonenHoe usyuenue ¢pusuku B 10-11 knaccax: Ku. J{ns yuurens / O.0.

-Kabapaun, C.1. Kabapauna, B.A. Opnosa. — M.: [Ipocselienue

- Gusuka. Jlugaktuueckue marepuansl. 10-11 knacc./A.E.Mapon, E.A.Mapon-
2 uznanue,crepeotumnnoe.-M.:JIpoda

-®uzuka. 10 kinacc. ba3oblii 1 yriryOaeHHBIN YPOBHH : yueO- HUK : B 2 4. Y. 1
/ J1. D. 'enpenmreiin, A. A. bynatoBa u ap., nox pea. B. A. Opnosa. — M. :
BMHOM. JlaGopaTopust 3HaHUI

- ®usuka. 10 knacc. ba3oBblit U yriryOneHHBINH YPOBHH : yueO- HUK : B 2 4. Y.
2 /JI. B. T'ennenmireitn, A. A. bBynatoBa u 1p., mox pex. B. A. Opaoa. — M. :
BMHOM. JIaGopaTopust 3HaHHi

- ®usuka. 11 knacc. ba3oBblit u yriryOneHHbINH YpOBHH : yueOHUK : B 2 4. Y. 1
/ J1. 3. T'enpenmreiin, A. A. bynarosa u ap., mox pea. B. A. OpinoBa. — M. :
BMHOM. JIaGopaTopust 3HaHHi

- ®usuka. 11 knacc. ba3oBbiii U yriayOaeHHBIM YPOBHHM : y4eOHHK : B 2 4. Y. 2
/ JI. D. 'enpenmreiin, A. A. bynatoBa u ap., nox pea. B. A. Opnosa. — M. :
BUHOM. JlaGopaTopust 3HaHUM



HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

-Yuutensckuii moprain https://uchitelya.com/fizika/

- [lonHbIit Kypc MKOIBHOMN (U3UKH U3 473-X ypOKOB
https://jurik-phys.net/physics:school:pavel_victor

-eIMHAasl KOJUIEKUUA HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

-Pemry EI'D dwusuka https://phys-ege.sdamgia.ru/

-SAxnacc https://www.yaklass.ru/testwork

-Buieoypoku u KOHCIIEKTbI ACTPOHOMMS
https://videouroki.net/video/astronomiya/11-class/astronomiya-11-klass/
- B.H. PazymoB. Kommiiektsl npe3enrannii Kk YMK B.A. BopoHuosa-
BenbsiMuHOBa «ACTPOHOMHUSI
elshkola.edurm.ruy...astronomiya...pa3yMoB-KOMILJICKTHI. . .
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