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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS
OCHOBHOH o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPraHU3ALMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTENIbHbBIC
MIPOTPAMMBI.

[Tporpamma mo ¢u3uke ompeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICsIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKKM y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMma 1o ¢usuke AaéT MpeACTaBICHHE O LEIX, COACpPKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeaMmera « Pu3nkay Ha yriyoJEHHOM ypOBHE.

N3yyenue kypca ¢Gu3ukd yriayOJaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3aa4 MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NSt
MIPOSIBJICHHSI CBOWX HMHTEIICKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH KayKIbIM
OOy4JarommMmMcsi, KOTOpble HEOOXOMWMBI IS TPOAOIKEHUS 00pa3oBaHHs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mnporpamme 1o QusNKe ONPENeNAIOTCS TUTAHHPYEMBIE PE3yJIbTaTh
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCsS, OCBOMBIIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YpOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coJiepKaHue yueOHOoTro npeaMera « Ou3uKay Mo rojaM 00ydeHusl.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHA YUUTEISAMU (DU3UKHU TSl COCTABIICHUS CBOUX PabOYMX TPOTPaMM.

[Iporpamma no ¢u3uke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
NPENIOCTaBIsAET BO3MOXHOCTH JUIsl peaju3allid Pa3Iu4yHbIX METOJMYECKHX



MOJXOJOB K NpENnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHPOMBI, BHICTYMAas B
KayecTBe y4eOHOT0 MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHui 00 okpyxkatoeM mupe. LLkonpHBIN Kypce (U3UKH — cCTEMOOOpa3yroIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3Y4aeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM aKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENIUIO XapakTep U OypHOE pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOEHUS
KOCMOCa, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAY4YHOU
KapTHUHBI MUpa oOydaroierocs, B (OpMUPOBaHHE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEro 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (U3MKH, BKIIIOUAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepual Kypca (DU3UMKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIsgeTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea cymanumapuzayuu. EE peanuzainys npeamnosiaracT HCIOJb30BaHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoen npuxnaonoi nanpagnennocmu. Kypc pusuku yriay0iaEHHOTO ypoOBHS
MpeAnosjaraeT 3HakOMCTBO C HIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTUYECKHUX
IIPUJIOKEHUM H3YYEHHBIX TEOpUM U 3aKOHOB. [Ipu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIC TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs NOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM NpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takxke OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHune coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJDKHO OBITH MMOCTPOSHO HA
NPUHIIUAIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. g ¢usmku peanuzanus 3THX
IPUHLIMAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTA KaK



MOCTOSIHHO JIeHCTBYIomero ¢akropa ydeOHoro mporecca. lms yrioyOGnaéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 JSKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHUYECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3auuMud (GU3MUECKOro TMpakTukyma. B mepBom ciydae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon padotamu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEIOBAaHUE, KOTOPOE MPOBOJIUTCA
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOIIAaroBO HHCTPYKLUU.

B nporpamme 1o (Qu3MKe CcHCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MNpEJCTaBlICHA €IMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJIOB YUYEHHYECKUX NMPAKTUYECKUX PabOT OCYLIECTBIISETCA
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIEcca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[Ipm sTom obecneunBaeTcs
OBIIAJICHNE OOYYAOIMIMMHCS YMEHUSMH TIPOBOAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEW (DU3MUECKUX BEJIWYUH U IMTOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3anay. Ilpu 3TOM Ay pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO
3aJIaHHOW U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIIbIO, TO3BOJISIFOIINE MTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzena Kypca, Tak U
UHTETpUpYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a1a4
PUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NMpencKa3aHue MPOTEKaHUs
(bu3MUecKuX SBJIEHUN U MPOIECCOB B OKPYKAIOLIEH KU3HH, TpeOyrolre BbIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypce (PU3MKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEeHEro 00111ero 00pa3oBaHus JOJDKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT W pabOT MpaKkTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pYAOBaHHUE.

JleMoHCTpauoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIIEIOBAaHMUSI  U3y4aeMbIX SIBICHHH U  TMPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpynOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTCcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M O0ECTICUMBAECTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TeMaTudecKne KOMILIEKThI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh TOCTPOCHBI Ha KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOBaHUE HWHTEpEca M CTpEeMJICHUS OOydYaromMXcs K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCJIEI0BATEILCKOTO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJjbTaTa MU3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUECKHUX
3HAHUW U HayYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH [Ji1 Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyriei
npoeCCUOHAILHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHHH.

JlocTikeHne STUX 1eNield 0oOecreunBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
npoluecce u3yyeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001Iero oopa3oBaHus:

MpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKJIKOYas  MEXaHHMKy,  MOJICKYJSpHYIO  (U3HKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUIsl TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MOBCEIHEBHOM XU3HU;

OCBOCHHME CIIOCOOOB pEILIECHUS pa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
bu3MYecKo MOJEeNH, aJeKBATHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a]a4
WHKEHEPHOTO XapaKTepa,

MOHUMaHUuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOILIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHHPOBAHUS W TIPOBEIICHUS
bU3MYEeCKUX OKCMEPUMEHTOB, aHaIW3a MW HUHTEpHpeTanuu  WHOOpMAaIWH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;



CO3JJaHHE YCJIOBUM JUISI Pa3BUTHS YMEHMM NIPOEKTHO-MUCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C (hPU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN YypOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3nka» Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/ICIIO).

[Ipensaraemplii B mporpamMmme 1O (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIINUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOpUs B Ipoliecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHATOTrOBbIE U LU(POBBIE
U3MEpUTENIbHbIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCONIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3MUECKUX SBJIECHUN M MPOLIECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoresza. ®uznueckuil 3aK0H, TPAHUILIBI €r0 MPUMEHUMOCTH. Pu3ndeckas
TEOpHUs.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

M3mepeHne cuiibl TOKa M HANOpsDKEHWS B LEMNH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl n3MepeHus
(bU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4yl MEXAHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €r0 IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro mnajaeHus. JIBukeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOpPEHUSI MaTepuaIbHON TOYKU OT BPEMEHH U UX TpaUKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecCTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI UCclIeIOBaHUS IBMKCHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue ABMKEHUS Tena, OPOIIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IPpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEW NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPpaKmuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOHOTO NaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

W3yyenue paBMKEeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIMOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHune NBHKEHHS Tejla MO OKPYXHOCTH C IOCTOSIHHOW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyéra. IlpmHnmn
oTHOcuTeNbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspxkecTu. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBMXKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cuita Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUSA TEIL.

HN3mepenne macc no B3auMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOIIEH CUJT IPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pe3uHOBOM 00pa3siie, OT UX AePopMaIli.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocTu Fr,(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM IMIJIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe W BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHibl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHue CHil, IPUIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TsxecTn Tena.

YcoBus paBHOBECHs TBEPAOIO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

Y cIi10BUSsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOLIErO MIOMAAb OMOPBI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUaIbHbIX TOYEK. L{eHTp macc
CHUCTEMBbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynibe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepualbHOM TOUkKH. Teopema 00 HM3MEHEHHH
KMHETUYECKOU JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaepopmupoBaHHON NpykuHbl. [loTeHIManpHAsS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCTpoMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBHKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TOTCHLMAJIBbHOW SHEPrUil IpU
JEWCTBUY HA TEJIO CWJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM A/ ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

M3mepeHne KHHETUYECKOM YHEPTUHM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue padbOThl CUIIBI TPEHHS NP JBMXKEHHM Tella MO HAKJIOHHON
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YACTUL BellecTBa. Monemu CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO ra3a (OCHOBHOE
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHH4eckrue yCTpPOMCTBA M TEXHOJOTUYECKHE MPOILECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuIinuecKuX peméToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue wu30TEepMUYECKOrO Mporecca (PEeKOMEHIOBAHO UCIOJIb30BAaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napameTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHCTEMBl KaK CPEJHUE 3HAYEHUs BEJIMYWH, ONHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CaMONpoH3BOJIbBHAS — peflaKcalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpaK€HUE JJII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Juisi BHyTPEHHEW 3HEPTruud OJHOATOMHOTO UJEATBLHOTO
rasa.

KBazucratuueckue U HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  cnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKONM  cuUCTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
ToruBa. Pacu€r kommuecTBa TEmIOTHl mpu Temonepenadye. I[lonsrtue 00
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMBI IMPOXOJUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
kommneHcanuu (Knaysuyc). HeoOpatumMocTh mpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJI. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHUYecKue yCTPONCTBA M TEXHOJIOTMYECKHE IMPOLIECCHl: XOJIOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUIMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjaeHcanus. VcnapeHue W KumeHue. YaeiabHas
TEIJIOTa MapooOpa3oBaHus.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTD
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W KpucTtalv3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHrapMOHU3M TETUIOBBIX KOJIEOaHUM YacTHI] BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTsDKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie siBienus. J{apneHue o1 MCKpUBIEHHON MOBEPXHOCTHIO KHUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSXKEHUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinspHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NpOsIBICHMS. OJIEKTpUYecKud 3apsa. [IBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JJNEKTPUYECKUN 3apsl. 3aKOH COXPAHEHUSA DIICKTPUUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumaneHass SHeprus 3apsga B DJJIEKTPOCTaTHYECKOM IIOJIE.
[ToTeHUMaN 3MEKTPOCTaTUYECKOTO NOoJIsA. CBA3b HANPSKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHON cdeprl. Tlome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIOB.

JvanexTpuku B DIIEKTPOCTATUYECKOM roJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATHYECKAS 3aAIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBus CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHHMKHM
toka. Hanpsoxenune U u DJ1C £ .

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COMPOTUBJICHUS
OJTHOPOJHOrO IPOBOJHMKA OT €ro JUIMHbI W IUIOMIAJHA MOINEPEYHOrO0 CEYEHHUS.
VY ienpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKA. TerioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSOKEHUSA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTHUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEIMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMmeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctu DJIC raqbBaHMYECKOTO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3uunbix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass pUMECHast MIPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEIH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HaGmronenue amextposusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHBbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HanuA: SBICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoae, nupdysus, ocMmoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMAIUS, TAIbBAHUKA, SJICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), MCIOJIB30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJWJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM MHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHOYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMIl MarHUTHOM MHAYKIUH TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEeHMs MyYKa 3J€KTPOHOB B MATHUTHOM TTOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHuTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue 1eCTBHS IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika HMHIYKTUBHOCTH B ILIENH TMOCTOSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHHUYecKue yCTpPONMCTBA M TEXHOJIOTMUECKHE MPOLECCHl: MHAYKIIMOHHAS
1eyb, COJICHOU/, 3alMTa OT AJEKTPU3ALMU TeJl MPU JABMKEHUH B MAarHUTHOM TMOJIe
3emu.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLUU.

UccnenoBanne 3aBucumoct IJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMHUCAHKME (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u uactora kosnebanuid. llepumom Manmbix CBOOOJHBIX KoJieOAHMIA
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHWl Ipy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanue 3aTyXarmux KojaeOaHW U 3aBUCUMOCTH TIEpHOJia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasITHUKOB.

N3y4yeHue 3aKOHOB JBUKEHUS Teja B XOJ€ KOJeOaHN Ha yIIPYTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsa KOHAEHCAaTopa C aMIUIMTY0M CUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiid  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W MOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKA, TMHUH JIEKTpOINepeiay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJI€OaHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI AEUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XCHHUE, MpeIoMJIEHUEe, MUHTepPepeHLus u
nupakius.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJIsipu3aLusl, MHTeppepeHus U audpakuus.

[IIkana 351€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOA0IbHBIX BOJH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHM.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHTEIBHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHUMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIaCCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habmronenne nuppakiilmOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnue n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIIny JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepeHnune 1rHbBI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIydeHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI cIeUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  MPUMEHMMOCTM  KJIAcCMYeCcKoM  MmexaHuku.  [locTynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIHCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHUE MPONIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHII.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUuu JABWXKYyIIelcsa dactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTod(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [l1anka Ha ocHOBE HcclieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne (OTOHOB MpHU MEepeEXoae aToMma
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnast mogens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaanoakTUBHBIE HM30TOMNBI B MPHUPOJE.
CBolCTBa MOHM3HUPYIOMIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydueHus. Jozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIACAOBAHUS SIIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHpapTHol Mojenu. TéMHass matepust U TEMHas
SHEprusl.

EnuHcTBO Qu3nueckoil KapTUHBI MUpA.

TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3y4yenue nornomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (U3WUKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcclieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spkue 3BE3NBI, IIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CosiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbIN KJIacCc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3]1. DTalbl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHbIE ABIPHI B sSapax
raJaKkTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYXKEHHBIM TJA30M C MCIHOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

IIpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUnore3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUU  OKCIIEPUMEHT,
n1abopaTtopHble pabOThI, TPAKTHUKYM) ).

O0o01marnee NOBTOPEeHHUE.



O0o0uIeHne 1 cucTeMaTH3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOIUHAMUKA», « DIEKTpoaUHaAMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHAIBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
bu3nueckoil Teopuu, poiib GU3NIECKON TEOprU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas J1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOPBI M MX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yIBTPa3ByKOBasi JMArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToCchEMKA 3eMHOM OBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHMArHOCTUKAa B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapesi, CIIyTHUKOBbBIE
PUEMHMKH, SJIEPHAsA DJHEPTEeTHUKA U IKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHMUS Yy4yeOHoOro mpeamera «Dusuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlIeHWH B  00pa30oBaTebHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLHAIbHBIMM HHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUpPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHNUS;

e CIHOCOOHOCTH OLICHMBATh CUTYAIMI0O U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAsA OCTETHKY HAy4YHOrO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJTaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OpMyNIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU AEATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAYYHON TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMU U METOJaMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHECHHIO PA3JIMYHBIX METOJIOB ITO3HAHUS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3y €€ pElIeHUs, HaXOIUThb AaAPTyMEHThl A
JI0OKa3aTeIbCTBAa CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEILICHHS 3a1aud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TNPAKTUYECKYIO OO0JACTh
KU3ZHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CPEJACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWEe Ha Ypokax (U3UKH U BO BHE-YPOUHOU
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
UHAMBUIYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTUKEHHUIO: COCTaBJATh IUIaH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/IaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIEHWBATh HAEH C TO3ULIUU HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTHUBHOE CTPATErMYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallMsIX,  MPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
WHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONH padOThl ¢ YUETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUMH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPHUHUMATh PEIICHUA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIICHCTBYETCS OMOIIMOHATbHBIH UHTEIUICKT, MIPEITOJIar AFOITHIA
c(hOpMHUPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aJalTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHUMATh  AMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro IPU OCYIICCTBICHHH OOIICHHMS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUH:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHMM): WHEpLMAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
ynpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, )KUIAKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PU3UYECKHUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBHKEHUS, (OpMYJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, NpeoOpazoBaHus ['amwies s CKOPOCTH U IEpeMELIeHHUS,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
DHEPrUM, CBSI3b pPabOTHI CUJIBI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MPU OSTOM HCIOJIb30BATH
MaTeMaTH4ECKOe BBIpaKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOW DHEPIUEed TEIUIOBOIO ABMXKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUEN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YpaBHEHHE
MenneneeBa—Knamneipona, TmepBbld 3aKOH TEPMOAUMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUSA, HCIOJIb3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAJKHBIE COOTHOLICHHWA: 3aKOHbI OMa JuId ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUJIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMiI€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abcoyIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3nyxa, KIIJ wuaeansHOro TtEmmoBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME 4YacTHI] BEIIeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
APYrol C  HCIOJB30BAaHMEM  IPSAMBIX  HM3MEPEHHM, IIPU  3TOM
KOHCTPYUpPOBAaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEJIOKEHHON THIOTE3bI: IJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax Yy4YeOHOro OJKCIIEpUMEHTa, TpPAaKTUKyMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
($u3MYEeCKO MOJENIbI0: Ha OCHOBAHHMM aHaJIW3a YCIOBUS OOOCHOBBIBATh
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MNPpOBOJNUTh pacyEThl HA OCHOBAHMM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBATh PE3yNbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATETbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MYECKMMHU NpOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW Uil JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMaIHe (PU3UIECKOrOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAllMOHAIBHO pPaclpeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce mnpeaMeTHbIe pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKOM cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GU3UKM B COBPEMEHHOW Hay4yHOW KapTUHE MHUpPA, POJIb ACTPOHOMUH B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmdyeckod Teopur B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3nUecKoil KapTUHE MHUpPa, MeCTO (PU3MUECKOM KapTHUHBI MUpa B 00IEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJele (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KOJIeOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJICNIe aTOMa, aTOMHOTO s7pa 1
KBAHTOBOM MOJIC/IM CBETA;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
doToapdexra, mnepBbld W BTOpOM mocTynarsl bopa, nOpUHLMN
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD JIEKTPUUYECKOTO MOJIS, MOTEHINAT 3JIEKTPOCTATHUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEJISTUBUCTCKUNA UMIYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPrus W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHITHs
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dboroanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENATh HAMpaBJICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJIA aHaliM3a M OOBACHEHUS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH WCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCUpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTUMAIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PEe3ylbTaThl U J€JaTh BBIBOJ O CTaTyce MpeJI0KeHHON
TUIOTE3bI;

OTKCHIBaTh METO/BI TIOTYUYCHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M MPOEKTHOM JNEATEIbHOCTH C HCIOIb30BAaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3NUYECKUX TEOpUi
IpU  WCIONB30BAaHMM MAaTEMATUYECKUX METOJOB peUICHHS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAHMHM MMEIOIINXCS TAHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUSI C YUETOM IMOITYYECHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3afaud, TpeOyrolue NpPUMEHEHUs 3HaHUM U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (U3UYECKUE STBICHUS;

UCTIONB30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJB30BAHUU JOCTHIKEHHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(POPMAILMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAlMI0 U OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npodhecCHOHaNbHON AESITeIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Crartuka TBEpaOro Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYEecKoe mosie 24
4.2 [TocTOsTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Wroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Ouskuecckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJNIEKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U 3JIEKTPOMArHAUTHBIE 10 1
BOJIHBI
24 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5

YACTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHMS U OIIBITA 15
' JEeSTENIbHOCTH, IPHOOPETEHHOTO MPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

®dusmka — pyHAaMeHTalbHas HayKa O
npupojie

Hay4HbIil MeTO/] TO3HAHMSI U METO/IbI
uccieI0BaHusl (PU3UYECKUX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3Hanus npupoasl. Habmonenne u
HKCIIEPUMEHT B (hU3HKE

CnocoObl u3mepeHus: pU3NYECKUX BEIINUYUH
AOGCo0THAs M OTHOCUTENbHAsS

MOTrpeIIHOCTHU I/I3MepeHI/II71 (bI/I3I/I‘leCKI/IX
BCINYHNH

MopenupoBanue B ¢pusuke. Poiab u mecto
¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN
Hay4YHOW KapTUHBI MUpa, B TPAKTUYECKON
JESATENIBHOCTH JIIO€. A IMUHUCTPAaTUBHAs
KOHTpoJbHasA padora Nel mo uroram
MOBTOPEHUS

Mexanundeckoe aBmxkeHne. CucreMa
otcyeTa. OTHOCHTEIBHOCTL MEXaHUUECKOTO
neuxenus. [Ipsmast u oOpaTHas 3a1aun
MCEXAaHHUKHN




Pannyc-BekTop MaTepHaIbHON TOYKH, €TO
MIPOEKLMU Ha OcH KoopauHaT. Tpaekropusi.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpPHOE TPAMOIIMHEVNHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO JBUKCHHUS

10

11

12

CrnosxeHue nepeMelieHnii U CKOPOCTEM.
Pewenne 3anau
HepaBHoMmepHoe nBuxeHne. MruoBeHHas

cKopocTh. Yckopenue. [Ipsmonuneiitnoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

['padmyeckoe onrcanue NPsIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobosiHOE najieHne. Y cKopeHue
¢BOOOIHOTO ITaJ€HN. 3aBUCHUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BpPEMEHH U UX rpaduku

14

15

16

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
L{eHTpOoCTpEMHUTENBHOE U MIOJHOE
YCKOpEHHUE

KonTtponbHas padora Nel o teme
"Kunemaruka"

17

ITepsbsIif 3akoH HptoToHA. THEpUMaIbHBIE




cucremsl orcuéra. [IpuHnun
OTHOCHUTEIBHOCTH I anmmirest.
HeunepnuanbHble CUCTEMBI OTCUETA

Cuna. PaBHonelicTByromas cuna. Bropoit

18 3akoH HproToHna. Macca

19 B3aumoneiictue ten. Tperuil 3aKoH
Hrrotona

20 [Tpunuun cynepno3uiuu cui. Pemenue
3a/1a4 Ha MpUMEHEHne 3aK0HOB HpioToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 DKBHUBAJICHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO
MmageHus
JIBrm>xkeHre HeOECHBIX TEll U UX

23 MCKYCCTBEHHBIX CIYTHHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH ['yka. Bec tena
Cuia tpenus. [Ipupona v BuAbI cui

25 TpeHus. JIBUKEHUE B KUIKOCTH U Ta3e C
Y9ETOM CHJITBI COITPOTUBIICHUSI CPEIIBI

26 HaBnenue. ['ugpocraruueckoe JaBieHUE.
Cuna Apxumena
AOCOIFOTHO TBEPJIOE TEIIO.

27 [TocTymarensHOE U BpalareabHOe
JIBUKEHUE TBEPJOTO Tella

28 MoMeHT CHITBI OTHOCHUTENHEHO OCH

BpaieHus. [1neqdo cuibl




29

CrnoxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LlenTp TsxecTu Tena. Y cinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

30

31

32

Pemenue 3amau

KoHntponbnas pabora Ne2 o teme
"Munamuka. CtaThka TBep10ro Tena"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MaTCpHUAJIbHbBIX TOYCK. I_[CHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
JABHXKCHHUH OCHTPA MacCC

33

I/IMHYJIBC CHJIbl 1 USMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTtuBHOE JBHXXCHUC

34

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

35

36

Pemenue 3amau

Pabora cuibl Ha MaIOM U Ha KOHEYHOM
nepemenieHuu. I'papuueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHUIBI

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KHHETUYECKON YHEPTHH
MaTepuaIbHOU TOUKH

38

[ToTeHManbHBIE U HETTOTEHIINATIbHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh




TpCTBSI KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTBI HEIMOTCHLUHMAJIBHBIX CHJII C

39 W3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM 3Hepruu
VYpyrue u Heynpyrue CTOJIKHOBEHHS.

40 Ypasuenue bepHyiu 1uist uaeanbHON
KUIAKOCTH

41 KonTponpHas padoraNe3 o Teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

Pa3BuTHe npeacraBneHuit o mpupoe

42 TernoThl. OcHOBHBIE nonoxenuss MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPABIX TeN. XapakTep ABMKCHUS U
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuecTBo BemecTBa. [locTossHHas
ABoraapo

45 Temneparypa. TemnoBoe paBHOBECHE.
[lIkana [enbcust

46 Pemenue 3amau

47 HNneanpuelii ra3. I'a30BbIe 3aKOHBI

48 VYpasaenue Menzaeneesa-Knaneiipona.
Pemenue 3agau

49 AbGcomoTHas TeMineparypa. 3aKoH
JlanbToHa

50 W3omporieccrl B U1eaaIbHOM Ta3e C




INOCTOAHHBIM KOJITMYCCTBOM BC€IICCTBA

o1

52

I'paduueckoe npencTaBacHne
U30IPOIIECCOB: U30TEPMa, U30X0Pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COIIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOM dHEpruey mocTynaTeabHOro
TEIUIOBOT'O IBH)KEHUS €€ YacTHI]

O000111eHre U cUCTEMATU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

56

KonTtponsHast padora Ne4 o teme
"OcHoBbl MKT"

57

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul i T/ cucremsl.
BremHue 1 BHyTpEeHHUE ITapaMeTpBl.
[Tapametpsl T/] cuctemsl kak cpegHue
3HA4YCHUS BEJIUYMH, ONMCHIBAOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T /]
CHCTEMBI K TEINIOBOMY PaBHOBECHUIO

59

60

Mozaenb naeaabHOro ra3a B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIN

VYpasHenue Menpeneesa-Knaneiipona u
BBIpQXEHUE JIsl BHYTPEHHEW SHEPruu




61

BrIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOIO Iasa.
KBasucrarnueckrue U HECTaTUYECKHE
IIPOLIECCHI

62

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

63

64

65

Tennonepenava kak crocod W3MEHEHUs
BHYyTpeHHel sueprun Tl cucremsr 6e3
coBepIIeHHs paboThI

KOHBGKHI/ISI, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

KomndgectBo TennoThl. TemioéMKOCTE Tena.
YaenbHas u MOJISIPpHas TEIIOEMKOCTH
BEIlleCTBA. Y AeIbHas TEIIoTa CTOpaHu:A
TOIIJIMBaA

66

Pacuér konmyecTBa TEIUIOTHI IPH
TerIoneperaye

67

68

69

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonnuectBo TemnoTs! 1 paboTa Kak Mepsbl
U3MEHEHUs BHyTpeHHeH sHepruu T /1
CHUCTEMBI

Bropoii 3ak0H TEpMOAMHAMUKH TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

70

[IpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.




KIIJT

71

72

Maxkcumanbroe 3Hadueraue KITJI. Ilukn
Kapno

Peuienue 3amay AIMUHUCTPATUBHAS
KOHTpoJIbHAs pabota Ne 2 mo utoram 1
MOJTYTOAMS

73

DKOJIOTHYECKHE aCIIEKThI UCIIOJIb30BaHU
TCIIIIOBBIX I[BHFaTeJ'Ieﬁ. Temnnosoe
3arps3HCHUC OKPY)KaIOH_Ieﬁ CpCabl

74

75

76

Pemenue 3amau

O060011IeHNE U CUCTEMATU3AaLUs 3HAHUH 110
teme "Tepmonunamuka. TernnoBbie
MAaIITuHE!"

KonTponbHas padora NeS no Teme
"TepmonuHamuka. TennoBble MalIUHbL"

77

78

[TapooOpazoBanue u KOHICHCAIIHSI.
Hcnapenue u kurieHue. Y aenbHas TemioTa
napooOpa3oBaHus

HacelnienHble 1 HEHACHIIIEHHBIE MTAPHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIaBJICHUS HACBHIIIIEHHOTO Mmapa OT
TEeMITepaTypbl, ©X HE3aBUCUMOCTH OT
00bEMa HACHITIIECHHOTO Tapa. 3aBUCUMOCTh
TEMIEPATypPhbl KATICHUS OT AaBIICHUS B
JKHUJIKOCTH

79

80

BnaxxnocTts Bo3myxa. AGComoTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

Pemenue 3amau




81

Teépnoe Teno. Kpucrammgeckue u
amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPHUCTAIIJIOB

82

83

84

[LnaBnenue u kpucrauM3anus. Y 1eabHast
TeruioTa tiasienus. Cyonumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxkarue. Casur. Moayns FOnra. [Ipenen
yrnpyrux aedopmariuii

TemoBoe pacuivpeHue KuaKOCTel
TBEPABIX T€. AHTAPMOHHU3M TETIOBBIX
KoJIe0aHUM YacTHUIl BEIIeCTBa

85

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

86
87

YpaBHeHHE TEIUIOBOTO OaslaHca

Pemenue 3amau

88

IToBepxHocTHOE HaTsKeHHE. KanuspHbie
saBieHUd. /aBieHune noa NCKpUBIECHHON
MOBEPXHOCTHIO XKUAKOCTH. Dopmyna
Jlammaca

89

90

91

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOAbI"

KonTtponbHas pabora Ne6 o reme
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble IEPEXOAbI"

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUYECKUX 3apsiaoB. [IpoBonHMKH,




JAUDJICKTPHUKU U TTOJIYIIPOBOAHUKHU

DJIeMEHTapHbIN AJEKTPUUECCKUN 3apsi/l.

92 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

93 B3aumoneiictBue 3apsaoB. ToyeuHbie
3apsiabl. 3akoH Kynona

94 Pemienue 3amau

95 Onekrpuueckoe nojie. Ero aeilictBue Ha
AIEKTPUUYECKUE 3aPSIIbI
Hanpsk€HHOCTB MEKTPUUECKOTO MOJIS.

96 [TpoOHebIi 3aps. JInHUKM HANPSHKEHHOCTH
3NeKTpUdecKoro mois. OqHOpoIHOE
ANEKTPUUYECKOE T10JIe
[ToTeHIManbHOCTH JIEKTPOCTATUIECKOTO

97 noJist. Pa3HOCTH MOTEHIIMATIOB U
HaTpsDKEeHUe
[ToTennuansHas sHEpTUs 3apsijia B

98 AJIEKTPOCTaTUYECKOM 1osie. [ToTeHmman
AIEKTPOCTATUUECKOTO OIS
CBs13b HANPSKEHHOCTH TIOJISL U Pa3HOCTH

99 MOTEHIINAJIOB JUIS AJIEKTPOCTATHYECKOTO
OJIS

100 [IpuHIMT Cyneprno3uIiuu MEKTPUISCKIX
noJjeun

101 Pemenne 3amay

102 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apshKEHHON chepsl

103 [Tosie paBHOMEPHO 3apsKEHHOTO MO0 00BEMY

mapa. Ilone paBHOMEpHO 3apsKEHHON




OECKOHEUYHOU IIJIOCKOCTH

HpOBOI[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

104 VYciioBue paBHOBECHS 3apsi0B

105 JIMdIIeKTpUKY ¥ MOJTYIPOBOAHUKY B
3IEKTPOCTATUYECKOM I10JI€
Konpnencarop. D1neKTpoéMKOCTh

106 KOHJCHCATOPAa. DICKTPOEMKOCTH IIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHHE
KOHJICHCAaTOPOB

109 DHeprus 3apsyKEHHOT0 KOHJeHcaTopa

110 Pemenue 3amay

111 JIBr>KeHue 3apsKEHHOW YaCTHUIIbI B
OJTHOPOTHOM JJIESKTPUIECKOM TI0JIe

112 Pemenue 3amau

113 O06o01IeHre U cucTeMaTu3alys 3HaHu| 1o
TeMme "OnekTpudeckoe nosue"

114 KontponbHas padota Ne 7 o teme
"DnexkTpuueckoe moie"
Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CYILIECTBOBaHUS TOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsxenne nu 9/1C

117 3akon OMa 11 y9acTKa IEeTH.
DNEKTPUUECKOE COMIPOTUBIICHHE

118 3aBUCUMOCTD COMPOTUBIIEHUSI OJHOPOIHOTO




IMPOBOAHUKA OT €TI0 AJIMHBI U ILJIOIIaAn
IOIIEPEUYHOTO CCUCHUA

Y aenbHOE COIMPOTUBJICHUEC BCIICCTBA.

119 1
Pemenue 3amau

120 [TocnenoBarenbHOE, MapaIeIbHOE, 1
CMEIIaHHOE COCTUHEHNE ITPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX AIIEKTPUICCKIX 1
nenei. [IpaBuna Kupxroga

122 Pemrenne 3agau 1

123 Pabota anmekTprueckoro Toka. 3akoH 1
xoyns —Jlenna

124 Pemenue 3amau 1
MOITHOCTP JEKTPUIECKOTO TOKA.

125 TenmoBas MOIIHOCTE, BhIACIIEMAas Ha 1
pe3ucrope

126 Pemenne 3amau 1

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE 1
HMCTOYHHKA TOKA

128 3akon OMa a5 TOJTHOM (3aMKHYTOI) 1
AIEKTPUUYECKOM 11eTn

129 Pemenne 3amau 1

130 MoIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanne 1

132 Konzaencarop B 11enu nocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenne 3amay mo treme "I1oCTOSTHHBII 1

AIEKTPUYECKUM TOK"




135

Pemienue 3agau no reme "IlocTostHHBIIM
3NIEKTPUYECKUM TOK"

136

137

Pemenue 3amau mo treme "I1ocTOSTHHBIH
JIEKTpUYECKHUI TOK"

O0001eHre U cUcTEMaTU3ALNS 3HAHUI 110
teme "TloCcTOSIHHBIN AEeKTPUUECKU TOK"

138

KonTtponbsHast padora Ne§ o reme
"[TocTOAHHBIN NEKTPUUECKUN TOK"

139

140

141

DeKTpuvecKas IPOBOJUMOCTD Pa3IMIHBIX
BEIIECTB. DIEKTPUYECKHI TOK B METAJIIaX.
CBepx1npoBOIUMOCTb

DIIEKTPUUYECKHI TOK B pacTBOpax U
paciuiaBax 3JeKTpoIUTOB. 3akoHbl Dapajnes
JUTSL 3JIEKTPOIH3a

DneKTpUuuecKuil ToK B razax. [lnazma

142

143

DNEeKTPUYECKUH TOK B BaKyyMe.
Baxyymubie pr0Oopbl

SHCKTpI/I“ICCKI/Iﬁ TOK B IIOJYIIPOBOAHHUKAX

144

145

[TonynpoBoaHKUKOBBIE TPUOOPHI

Du3nUeCKU IPAKTUKYM I10 TEME
"M3MepeHune CUIIbl TOKA U HANIPSKEHUS B
LENU MOCTOSTHHOTO TOKa MPH MOMOILU
AQHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uinu "3HaKOMCTBO € UPPOBOIL
naboparopueit o pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

146

DuU3nyeCcKuil MPAKTUKYM 110 TEME




"N3y4yeHre HepaBHOMEPHOIO JBUKEHMSI C
LIEJIBIO OIIPEIEIEHUs] MTHOBEHHOM
ckopocth"

147

148

Du3N4eCKU IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBYDKSHHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH IIyTU OT
BPEMEHU IIPU PABHOYCKOPEHHOM
nBIKeHun"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHUs CBOOOTHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

149

150

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yuenne NBMKEHUS TeJa IO OKPY>KHOCTH
C TIOCTOSIHHOM TI0 MOZYJIIO CKOPOCTBIO" WIIN
"HccnenoBaHue 3aBUCMMOCTH IIEPUOAA
oOpaleHnss KOHUYECKOT0 MasiTHUKA OT €ro
napamMeTpos"”

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpU ABIKEHUH OpycKa Mo HaKJIOHHOU
miockocTH" win "IIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HAKJIOHHOH IIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"

Pu3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT




152

153

YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
PE3UHOBOM 00pa3Ile, oT ux aedopmanun”
unu "M3yueHne NBUKEHHS CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, TIEPEKUHYTON Yepe3
JErkum 0JIoK"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3zmepenue koddduirerTa TpeHus mno
BEJIMYMHE YIIIOBOTO KO3 puIrenTa
3aBucuMoctd Frp(N)" wnu "UccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
TUIOCKOCTH C TIEPEMEHHBIM KOA(PUIIMEHTOM
Tpenust" wnu "VM3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHeM"

dusnueckuil NpakKTUKYM 10 TeMe
"HccnenoBaHue yclIOBUN PaBHOBECHUS
TBEP/OrO TeJla, UMEIOIIET0 OCh BpalleHHs "
win "KoHCcTpynpoBaHe KpOHIITEHHOB U
pacuér cun ynpyroctu" wnu "M3yuenue
YCTOMYMBOCTHU TBEPJOTO TEJa, UMEIOLIETrO
IJI0LIAb OTIOPHI"

154

Pu3nUecKuil TPAKTUKYM 110 TEME
"N3mepenne ummnyibca Tena 1no
TOpMO3HOMY IyTH" ninu "M3mepenne cuiibl
TATH, CKOPOCTU MOJIEIH JIEKTPOMOOUIIS U
MOIIIHOCTH cuiibl TArH" win "CpaBHEHHE
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa PU YIIPYTrOM B3auMoeicTBUn"
unu "M3mepeHrne KHHETUYECKON YHEPT U




T€Na 10 TOPMO3HOMY ITyTH"

155

DuU3nYeCcKuil MPaKTUKYM 10 TEME
"N3y4yeHne n30TepMHUUYECKOT0 Mpoliecca
(pexoMEH1I0BaHO UCIIOIb30BAHKE

g poBoit 1abopatopun)" win "U3ydeHue
M30X0pHOro npouecca" wim "HM3ydenne
n3zobapHoro nporecca” uinu "[Iposepka
YpaBHEHUS COCTOSIHUSA"

156

157

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" nimn
"UccnenoBanue mpoiiecca OCThIBaHUS
BemectBa" uinu "Mccinenosanue
aauabaTHoro npouecca” uin "HM3ydenue
B3aMMOCBSI3H SHEPTUU MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTIEHUS
Kugkocren"

Du3nUeCKU IPAKTUKYM I10 TEME
"M3y4eHne 3aKOHOMEPHOCTEN HCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI MJIaBJIeHus Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepeHne abCOMOTHOM BIaXXHOCTH
BO3/lyXa M OI[EHKa Macchl NapoB B
nomenieHnn". 3mepenne kod¢puimrenta
MOBEPXHOCTHOT'O HATSKEHUS

158

Pu3NYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsHKEHHOTO KOHJIEHCATOPa B SHEPTHIO
n3nydeHus ceeroauona’ win "M3ydyenue




159

160

161

162

163

MPOTEKAHUs TOKA B LIETIH, COJIepKalleH
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MOTCHITUAIOB (HAIIPSKEHUS) TIPH
MOCJIENOBATEILHOM COEIUHEHUN
KOHJICHCAaTOPOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"NccneqoBaHue CMENIAHHOTO COEIUHEHUS
pe3uctopoB" nnu "M3Mepenue yieapHoro
COINPOTHUBJICHUS TPOBOAHUKOB" WU
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HAaKaTuBaHUs"

Ou3nyecKuil MPakTUKYM IO TEME

"Habnronenue ayekTpoan3a’ wim

"NU3mepenue 3apsiia OJTHOBAJICHTHOTO HOHA"

nnu "ccaenoBaHne 3aBUCUMOCTH 1
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT

temneparypbl” uiu "CHATHE BOJIBT-

aMIEPHOI XapaKkTepUCTUKU Auoaa"

PesepBHslit ypok. O600111eHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 110 TeMe 1
"KunemaTtuka"

PesepBHslit ypok. O6001ICHNE U
cucTeMaTH3alus 3HaHUH [0 Teme
"lunamuka". Ilpomexyrodnas aTrecranus
Ne3 B popmMe KOHTPOJIBHOTO TECTUPOBAHUS
Peseprubrit ypok. O6001eHuE U

cucTeMaTu3alis 3gaguii mo teme "Cratuka 1
TBEpaoro tena'

164

PesepBHbIil ypok. O6001ICHNE 1 1




CUCTEMAaTHU3aIUA 3HAHUN 110 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

165

166

167

168

PesepBHeiit ypok. O600ICHHE U
cucreMaru3aius 3HaHui mo treme "OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON Teopun"

PesepBHbIil ypok. O0001ICHHE U
cHCTEMAaTU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBuslit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie epexoab"

PesepBusiit ypok. O60011eHNE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"Onexrpuueckoe noiue"

169

Peseprubiit ypok. O60011eHIE U
CUCTEeMaTH3alMsl 3HaHUH 110 TeMe
"ITocTOSTHHBIN ANEKTPUYECKUH TOK"

170

Peseprubiil ypok. O600111eHIE U
cucreMartuzalus 3HaHui mo teme "Toku B
pa3In4YHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bceero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJAHHUKOB C TOKOM. MarHUTHOE MOJe. 1
I'mnote3a Ammepa
BexTop marautHOM nnaykuuu. [Tpunnumn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarHuTHOE T0JIe IPOBOJHHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
Pemenue 3a1ay. AIMUHUCTPATUBHAS
5 KOHTpoJbHas pabora Nel mo uroram 1
MOBTOPEHUS
5 [Ipumenenue 3akoHa Ammepa. 1
DNeKTpou3MepuUTENbHbBIE TPUOOPHI
Cuna JlopeHua, e€ HarpaBlieHHE U MOJYJIb.
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJTHOPOJTHOM MarHUTHOM ITOJIe
Pemenue 3anau
9 Pa6ora cuel Jlopenia
10 Pemenue 3amau
1 MarsauTHoe 110JI€ B BEIIECTBE. 1

deppoMarHeTHKH, mapa- U JuaMarHeTUKu




OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.

12
[Ipumenenue peppomMarHeTUKOB

13 Pemenune 3amau no reme "MarautHoe nosne"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE IEKTPOMArHUTHOW WHTYKIIHH.
[ToToK BeKTOpa MArHUTHOW WHIYKIIMH

16 OJ1C unaykunmn

17 3aKOH AJIEKTPOMArHUTHOW WHIYKITHH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku OPyko

19 O/J1C nHAYKIMH B IBHKYIIUXCS
MIPOBOJTHUKAX

20 Pemenne 3amau

21 [IpaBuno Jlenua

99 NunykrtrBHOCTH. KaTymka MHIYKTUBHOCTH
B L€ ITOCTOSHHOI'O TOKA

93 SBnenue camonnaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenne 3amay

26 O00011eHNEe U cUCTEMATH3AIMS 3HAHUH 110
TeMe "DneKkTpoarnHamMuKa"

97 KonTponbnas padotaNel mo teme
"DnekTpoaguHaMuka"

28 Konebarenbuast cucrema. CBoOOIHEIE

KoJjeOanus. ['apMoHUYecKre KoaeOaHus




Kunemarnueckoe 1 f[HHaAMHU4YECKOE

29 OIMCaHHE KOJIEOATEIbHBIX NBYIKEHUN
DHepreTuyeckoe onucanue. BeiBos

30 JTUHAMHUYECKOTO OIMHMCAHUS TAPMOHHYECKUX
KoJIe0aHUH M3 UX YHEPreTHUECKOTO 1
KHHEMAaTHYECKOI0 OIMMCAHUS

31 Ammntyna u dasza koiaedaHui
[Tepuon n yactora konebanui. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTeMaThyecKkoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHU TTPYKHHHOTO
MasiTHHKa

33 3aryxaromue Konebanus. BelHyX1eHHbIC
konebanus. Pe3oHanc

34 ABTOKOIC0aHUSA

35 Pemenue 3amau

36 VYpoxk-koHpepennus "MexaHnueckue
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O0o001IcHNEe U CHCTEMAaTH3alHsl 3HAHUH 110
teMme "Mexanndeckue kojicoanus"

38 DNeKTpOMarHUTHBIE KOJIeOaHMsl.
KonebarenbpHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsia KOHJIEHCATOpa ¢ aMIUTHTYION CHITBI
TOKa B K0JIEOATeIbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM
K0J1e0aTeIbHOM KOHTYpE

41 3aryxarwollue 3JIeKTPOMAarHUTHbIE




KosiebaHus. BeinyXieHHbIe
3NIEKTPOMArHUTHBIE KOJIeOaHUs

Ilepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B I[EITU TICPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B LIENTH
MIEPEMEHHOT0 TOKa

44 3akon OMa JJ1st SIEKTPUUYECKOH TIenu
MEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B JIEKTPUYECKOM LIETTH

47 Pemenue 3agau
WneansHblif TpancopmaTop.

48 [TpousBoicTBO, IEpeiaya U NoTpedIeHNe
ANEKTPUYECKON SJHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anexkTpodHeprun. KynbTypa ucnonp3oBaHus
AIEKTPOIHEPTHH B IOBCEAHEBHON KU3HU

50 Pemenne 3amau

51 Pemenue 3amau

59 O06o01IeHre U cucTeMaTu3alus 3HaHUN 0
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKHU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa




Wndpassyk u ynaprpa3syk. Lllymosoe

%6 3arpsi3HEHUE OKPYKaroLIeH cpeibl

S7 Pewenne 3anau

58 DJIEKTPOMAarHuTHHIEC BOJIHBI. 3myueHue
3JIEKTPOMArHUTHBIX BOJIH

59 OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH
[Ikana 351eKTpOMarHUTHBIX BOJIH.

60 [IpumMeHeHue IIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIBI PAAMOCBS3U U TEJIEBUICHHUS.

61 Paguonokanus. D1eKTpoMarHuTHOE
3arps3HEeHUe OKpYXKarolel cpeibl

62 KonTtponbHas padora Ne3 no teme
"KonebGanus 1 BOTHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHEMHOTO PACIIPOCTPAHEHMSI CBETA

65 Ortpaxenue ceta. [lmockoe 3epkano.
Cdepuueckoe 3epkaiio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb MPeTOMICHHUS.

66 [TomHOE BHYTpEHHEE OTpasKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpakKeHHUS

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB

OTpaXXCHUSA U IMPEIIOMIICHUA CBETA




Xon stydeil B mpusMe. Jlucnepceust cBera.

68 .
CnoxHbIN cocTaB Oenoro ceera. L{Ber

69 JInn3bl. @OKyCHOE PacCTOSIHUE U
ONTHUYECKAs CUJIA JIMH3BI

70 [TocTpoenue n3o0paxeHU B IMH3aX U X
cUCTeMax. YBeJIUMYEHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 U300paXeHHI, OTy4aEMBIX C IIOMOIIBIO
JVH3

72 ['na3 kak ontuyeckas cucrema
Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH

73 FeOMETPUUYECKOI ONTUKH.
AIMUHUCTpAaTUBHAS KOHTPOJIbHAs paboTa
Ne2 no uroram 1 nomyroaus

74 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS

75 Hucnepcus cera

76 Wutepdepenuus ceta

o KorepenTHble HCTOYHUKH. Y CIOBUSA
Ha0JII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Tpumenenue unTepdepeHu

80 Judpakuus ceera

81 JudpaxknuonHas pemeéTka. Y cioBue
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenne 3amay

83 [TonepeyHoCTh CBETOBBIX BOJIH.

ITonspuzanus ceera




84

Pemenue 3amau

85 CBETOBBIC SBJICHHS B IPUPOIE

86 O0o001IeHNEe U CHCTEMATHU3aLHs 3HAHUH 110 1
teMe "OnTuxa"

87 KonTtponsHast padora Ne4 o reme 1
«OnTtukay»
['paHuIbl IPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKU. 3aKOHBI JICKTPOIMHAMUKHU U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynatsl crienaibHON TEOPUU 1
OTHOCHUTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHUEe BpEMEHHU U
COKpAIlleHUE JITTHHBI

01 DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM 1
YaCTHIIBI

92 CBs13b MaccChl C DHEPTUEH U UMITYIHCOM 1
PESITHBUCTCKOW YaCTHIIBI. DHEPTHS TTOKOS

93 PaBHOBecHOE TemI0BOE U3NTyUYEeHHE 1

94 3akoH cMmenienus Buna 1

95 I'mnore3a M. I1nanka o kBanTax. ®OTOHEI 1

96 DHeprusi ¥ UMITYIIbC POTOHA 1

97 ®otoadppexr. Onpitel A. I'. CTonerosa. 1
3akonbl poTtorddexra

08 VpaBuenue DitHmTeiHa 17151 hoTodPdekra. 1

"Kpacnas rpanuna" ¢pororpdexra




99

Hasnenue ceera. Onbrtel [1. H. Jlebenena

100 BoJiHOBEIE CBOMCTBA YaCTHIL
Bounsl ne bpoisa. /InuHa BoJIHBI e

101 Bpoiinst u pazmepsl 0071aCTH JIOKATU3AITUH
JBUKYIICHCS YaCTHIIbI

102 KopnyckynsipHO-BOIHOBOH Ayannu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crnenuduka u3MepeHnid B MUKPOMHPE.

104 CooTHoIIeHUs HEOTIPEAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THBIX 3a/1a4
KonTtponbsHast padoraNe5 mo Temam:

107 "OcHossl CTO", "KopmyckynsipHo-
BOJIHOBOM JTyasin3m"

108 OMBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas moxens aroma Pezepdopra

109 IToctynarer bopa

110 Buasl ciektpoB. CriekTp ypoBHEH SHEpruu
aToMma BOAOpO/a

111 CroHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas moxens sinpa I'eitzenOepra-

113 WBanenko. 3apsi 1 MacCOBOE YHUCIIO sJpa.
N3oTonsl. PagnoakTHBHOCTH

114 3aKoH pasnoaKkTUBHOrO pacnana. CBoicTBa




MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaZ0aKTUBHOCTH Ha )KUBbIE OPTaHU3MBI.
Hozumerpus

115

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
cuibl. Jleext macchl saapa. SnepHbie
peakuuu. Snepueie peakTopsl. [IpodieMbr
YIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTMYECKUE aCIIEKThI PA3BUTHUS SIIEPHOIN
SHEPIreTHKU

116

Mertoapl perucTpaluu U UCCIeI0BaAHMS
3JIEMEHTapHBIX YyacTull. OyH/1aMEeHTabHbIE
B3aUMOJIEUCTBUS. bapuoHbl, ME30HBI U
nentoHsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuHCTBO Gu3nueckoil KapTHHBI
Mupa

118

119

120

121

Otanbl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMUHU

[TpMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BsICHEHUS PUPOJIBI KOCMUYECKHX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIe0BaHuN

CoBpeMEHHBIE ONITUYECKUE TEJIECKOIIBI,
pauoTeNecKonbl, BHEaTMOC(hepHas
aCTPOHOMHUS

Bun 38é3nH0r0 HeOa. Co3Be3nus, sipKue
3Bé3,Z[I>I, IIJIaHEThI, X BUAUMOC IBUXKCHUC




122

Comnneuynas cucrema. Comnite. ConHeuHas
aKTHUBHOCTH. McTounuk sHeprun ConHIa u
3BE3

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
Junarpamma "cnekTpajbHbIN Kilacc —
CBETUMOCTD"

124

125

3B€3I[LI TJIaBHOM IIOCICI0BAaTCIbHOCTHU

Bnytpennee crpoenue 38é31. CoBpeMeHHbIE
MIPEJCTaBICHUS O TPOUCXOXKICHUHN U
sporonuy CoJiHIIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3]

126

Mineunsiii [Iyte — Hama ["amaktuka. Tunel
rajlakTUK. YEpHbIe OBIPBI B APAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akoH
Xab6na. Teopus bonbiioro B3peiBa.
PennkToBO€ n3nyueHue

MacmtaOHas cTpykTypa Beenennoit.
MeraranakTuka

Hepeménnsie nmpobieMbl aCTpOHOMUU

130

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"NccnenoBanue MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB" WJIH
"NccnenoBanue CBOMCTB
deppomarneTnkoB" unm "MccnenoBanue
JENCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenne cuiabsl Ammiepa" win "M3yuenue




3aBUCHUMOCTH CUJIbI AMIIEpa OT CHUJIbI TOKA"
unu "OnpeneneHre MarHuTHON WHIYKIIMA
Ha OCHOBE M3MEpPEHUs CUIIbI AMriepa"

132

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIIN
"OnpeneneHne HHIYKIIMU BUXPEBOTO
MardHMTHOTO 1oisa"

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOMHIYKIIUN"
win "COopka MOJIETH 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

135

136

137

138

Du3HUeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHne SHEPTUU B IPYKUHHOM
MasiTHUKE"

Du3nUeCcKul IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
MOCJIEIOBATEIHLHO COSTMHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WUiun
"HUccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA [TIEPEMEHHOT0 TOKa"

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJTHBI"

Du3n4eCcKuil IPAKTUKYM I10 TEME
"M3MepeHue nokasaresns npeaoMIiIeHUs]




crexna" win "[lomyuenne n3oo6paxxeHus B
CHCTEME M3 IJIOCKOTO 3epKaJia v JINH3bI"

139

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHIHH
U noJjsipusanuu ceera'

141

®dusnyeckuii MPaKTUKYM 110 TeMe
"OnpeneneHyre UMITyJbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

142

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue noctossHHOM [1nanka Ha
OCHOBe ucciefoBanus Gporoadpdexra” nim
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJAOPOJA U U3MEPEHUE
nocTtostHHOM Punbepra”

Pu3n4eCcKUuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCITOJIb30BAaHUEM JTO3UMETpa' UITn
"N3yueHune moromeHus 6eTa-4yacTuil




aTroMuauEM"

145

146

147

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM
KOMITbIOTEPHBIX MPHIIOKEHUHN 115
oTpeeNieHuUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3niusi CeBepHOro MOMyIIapus U sipKue
3Bé31b1" wiK "HaOiroqeHus B TEIECKOIl
JlyHbI, I1aHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHUi"

O06o0011eH1e U cucTeMaTu3alus 3HaHUH.
Posb ¢pu3uku 1 acTpoHOMHM B
SKOHOMMYECKOH, TEXHOJIOTUYECKOH,
COLIMAJIBHON U 3THYeCcKOoil chepax
JeSITEIbHOCTH YeJIOBEKa

O06o0011eHMe U cucTeMaTu3alus 3HaHNH.

Posb 1 MecTo (pU3KKK U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

148

149

O0001IeHNe U cCUCTEMAaTH3AIINS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHuit 0 GPU3NIECKOI KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPEJCTAaBICHUN O IPUPOJIE

O0001eHne 1 cucTeEMaTU3ALNS 3HAHUI 110
teme "Kunemaruka"

150

O0001eHne 1 cucTEMaTU3AINS 3HAHUI 110
TeMme "KunemaTtnka"




O00011eHUE U CUCTEMATU3ALIUS 3HAHUM 110

151 "
teme "lunamuka"

152 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Craruka TBEepaoro tena'

153 O0001eHre 1 cucTeEMaTU3aLMs 3HAHUI 110
TeMme "3aKOHbI COXpaHEHUS B MEXaHUKe"
O0o001IeHEe U CHCTEMATHU3aLHsl 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001IeHrEe U CHCTEMATHU3alHs 3HAHUH 110

155 teme "Tepmonunamuka. TemnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3alMs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

157 O0o001IcHNEe U CHCTEMATH3alHsl 3HAHUH 110
TeMme "OnekTpudeckoe nosue"

158 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
teMme "[1oCTOsHHBIN 21eKTpuuecKuii ToK"

159 0O0001eHne U cUCTEMAaTU3ALNS 3HAHUI 110
teMe "TOKM B pa3inn4HbIX cpenax”

160 O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
TeMe "MarautHoe none"

Peseprubrit ypok. O6001eHIE U

161 CHCTEeMAaTH3aIus 3HaHUH 110 TeEME
"DneKTpoMarHuTHas MHIyKus"

162 Peseprubrit ypok. O6001eHIE U

CHCTEeMAaTH3alis 3HaHUH 110 TeEME




"Mexanudeckue koinedbanus"

163

PesepBHbIil ypok. O0001ICHHE U
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"DNeKTPOMAarHUTHBIE KOJIeOaHus "
[Ipomexxyrounas arrecranus Ne3 B popme
KOHTPOJILHOT'O TECTUPOBAHUS

164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"MexaHn4yecKue 1 3J€KTPOMarHUTHbIE
BOJIHBI"

PesepBuslit ypok. O60011eHNE U
cucTeMarusanys 3HaHui 1mo teme "Ontuka"
PesepBuslit ypok. O60011eHNE U

cucTeMarusanys 3HaHui 1Mo Teme "OCHOBEI
cTOo"

167

Peseprubiit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM AyaInu3m"

168

169

170

PeseprubIit ypok. O6001IeHNE U
cucTeMaTu3aiis 3HaHui 1mo reme "dusnka
aToma"

PesepBHriit ypok. O6001ICHHE U
cHCTeMaTHu3aIus 3HaHui o teme "dusunka
aTOMHOTO Si7Jpa W 3JIEMEHTApPHbIX YacTul'"

PesepBHriit ypok. O6001ICHHE U

cucTeMaTH3alys 3HaHUH 10 Teme
"JnemeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10

170

16




[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






