MHHUCTEPCTBO IIPOCBEIEHUSI POCCUIICKON ®EEPALIIN

Otaen o6pazoBanus agMunucTpaunn
CraporopneBckoro paiiona TamGoBckoii 06aacTu

Anvunucrpanns Craporopbesckoro paiiona TamGosckoii 06.1acTu
MynuuunasnbsHoe GloakeTHoe 061e06pa3oBaTeabHOE yupexaeHue

CrapoiopbeBckas cpeansis 06ueo6pa3oBaTebHast MKoIA CraporopbeBckoro
paiiona TamGoBckoii 00.1acTH

PACCMOTPEHO YTBEPXJIEHO

Ha 3aceslanuu Metoauueckoro Copera ITpukasNed250131.08.2023r.
[Iporokon Nel o1 24.08.2023 r. N

PABOYAS ITIPOTPAMMA

yuebnoro npeamera «®usuka. Yray6aénublii YPOBEHb»

nis obyuaronuxces 10 kinaccos

¢. Craporopbeso 2023 roa



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3NKEe Ha YpOBHE CpenHero obmiero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOoBaHUN K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM 0O0pa3oBarenpHOl mporpammsbl, npeactaBieHHbx B @I'OC COO, a
Takke ¢ ydétoMm denepaibHOl padodeil mporpaMMbl BocnuTaHus U KoHnenuu
npenojaBanus yueobnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3aUIX
Poccuiickoit ~ ®enepanuu,  peaqu3yIOINIMX  OCHOBHBIE  00pa30oBaTelIbHbBIC
IPOTrpaMMBl.

[Tporpamma 1o ¢u3uke onpeaenser 00s3aTeIbHOE IPEIMETHOE COACPKAHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS TEM U Pa3/ICNIOB
y4eOHOTO TpeaMeTa ¢ y4ETOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  O0y4YaroIIMXCA.
[Iporpamma mo ¢usuke ma€r mOpencTaBieHUE O LEAX, COAEpPNKaHUHU, OOIen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpeICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢Guzukd yriayOaEHHOTO YpOBHS IO3BOJIET pPEaTM30BaTh
3aJ1a4yi MPO(PECCUOHATILHON OpUEHTAIlMK, HAIIPaBICHO Ha CO3JaHUE YCIOBHUM s
MPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIIbIM
O0y4arolmmmMcsi, KOTOpble HEOOXOAWMBI IJs TPOAOJDKEHUS OoOpa3oBaHHs B
OpraHu3anuax MnpodecCHOHATLHOTO O0pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CIEUATIBHOCTSIM.

B nporpaMmme 10 (Qu3MKe ONpEnenstoTCs IUIaHUPYEMbIE PE3yJbTaThl
OCBOCHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO 00IIEeT0 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe).  Hayudo-
METO/IOJIOTUYECKON OCHOBOWM JJisi pa3padOTKM TpeOOBaHMA K JUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaroluxcsi, OCBOMBIIHMX
nporpaMmy 1Mo (QU3MKE Ha YpOBHE CpeAHero oO0miero ooOpa3oBaHus Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITENIbHOCTHBIN MOIXO0/I.

[Tporpamma o (pu3mKe BKIIOYACT:

IUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (U3MKH Ha yTriIyOonéHHOM
YPOBHE, B TOM YHCJIE€ TPEIAMETHbBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

cojiepkaHue yueOHoro npeamera « Puszukay mo rojiamMm o0ydeHusl.

[Iporpamma 1o (¢uU3UKE HMEET MPUMEPHBIM XapakTep M MOXKET ObITh
UCII0JIb30BaHA YUUTEIAMU (DU3UKHU JUIsl COCTABIIEHUS CBOUX pabOYMX POrpamM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUCCKYIO HHUITMATUBY YUUTEICH U
MPEAOCTABISET BO3MOKHOCTH JJISI peali3aliyd  Pa3JIMYHbIX METOAMYECKHUX
MOJXO/I0OB K TMpernojiaBaHuio (U3uMku Ha YriayOJIEHHOM YpOBHE MpPH YCIOBUU
coxXpaHeHHs 0043aTeNIbHON YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX IPHUPOJIbI, BBICTyHas B
KauecTBe y4eOHOTO MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHCTEMY
3HaHUi 00 okpy:xatorieM Mupe. [IIkonpHbIN Kypc (U3UKH — CUCTEMOOOPa3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHM, M3y4aeMbIX XHUMHEH, OUOJIOTHUEH,
busndeckoit reorpadueld u actpoHoMuen. Mcmomp3oBaHWE W AKTHUBHOE
NpuMeHEeHUEe (U3MYECKUX 3HAHUM OMNpENeNnuI0 XapakTep UM OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TIOJIy4eHHsS] HOBBIX MAaTE€pUajiOB C 3a/JlaHHBIMU CBoOWcTBamMu. M3yuenue
Gu3MKK BHOCUT OCHOBHOM BKIal B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydaromerocsi, B GOpMHUPOBAHWE YMEHUN MPUMEHSATh HAyYHBIN
METO/I IO3HAHMSI IPY BHITIOJITHEHUH UMM YICOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢pu3uku Ha YpOBHE CpeHEro o0Iiero oopa3oBaHus MOJI0KEH
PAI e, KOTOPbIe MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM Kypce SIBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX Pa3leioB (DM3WKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEW MaTepual Kypca (HU3UKU
oObeaMHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBIgeTcCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanus NOpeAnonaracT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHAa (DU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuUTHEM OOIIEeCTBA, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoesn npuxnaonon nanpaenennocmu. Kypc pusuku yriayOiaéHHOTO ypOBHS
MpeanosaraeT 3HakOMCTBO C IIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKHUX
NPWIOKEHUN W3YYEHHBIX TEOpuil W 3akoHOB. [Ipum »TOM paccMaTpuBarOTCs Ha
YpPOBHE OOIIMX MPEICTABICHUNH U COBPEMEHHBIE TEXHUUYECKHE YCTPOMCTBA, U
TEXHOJIOTHUHU.

Hoea Ikonocuzayuu peanusyercss TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
CONIEp)KaHMS, TIOCBAMIEHHBIX OKOJOTHYECKHM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKke OOCYKIEHUS
po0IeM palMoOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMacHOCTH.

OcBoeHue coJiepKaHus MIPOrpaMMbl 1O PU3HKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHIUNAX CUCTEMHO-AEATEILHOCTHOTO noaxoaa. Jimsa ¢usuku peanuzanus 3THX
MPUHITUTIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSITEIbHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIIEro ¢akropa ydeOHoro mpouecca. s yrmyOaéHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOIIETO (PPOHTAIBHBIE YYCHUYECKHE OTBITHI TMPH HM3YYCHHH HOBOTO
MaTtepuaa, JabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JIBa crnocoba peanu3anuu (GU3MUECKOro TMpakTukyma. B mepBom ciydae
NPaKTUKyM mpoBoAuTcs aubo B koHie 10 u 11 kmacco, nubo mocie nepBoro u
BTOPOrO TOJYrOAUd B KaXJIOM M3 3THUX KiaccoB. Bropoil cmocod — 3To
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3yueHusi paszaena (temsl). [lpu 3tom mox paboramu
MPAKTUKyMa TTOHMUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHYECKOro JKCIEPUMEHTa,
7a00paTOPHBIX pabOT W MPaKTHKyMma MPEACTABICHA SAWHBIM TepedHeM. Bwioop
TEMaTUKH JJIS 3TUX BHJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
YYaCTHUKaMU 00pa30BaTEIBHOTO MpoIiecca UCXO0IA U3 OCOOEHHOCTEH MOYypPOYHOTO
IUTAHUPOBAHUSI W OCHallleHus KaOuHera ¢usuku. [Ipu 3ToM obecneunBaeTcs
OBJIaJICHNE OOYYaIOMUMHCS YMCHHSAMH IPOBOJUTH TPSMBIE W KOCBEHHBIC
WU3MEPEHHUS, WUCCIEAOBAHUS 3aBHCHUMOCTECH (DU3UYECKUX BEIMYMH U TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUTIOTES.

bonbiioe BHUMaHWE yAENSETCA PEUICHUIO pacYETHBIX W KAaueCTBEHHBIX
3anay. [Ipu 3TOM JUIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3aJla4él C SBHO
3aJJaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIIbIO, MO3BOJISIIOIINE MTPUMEHSTh
W3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjena Kypca, TaKk U
WHTETPUPYs MPUMEHECHHUE 3HAHUI W3 Pa3HBIX pa3aesioB. J[Js KauyecTBEHHBIX 3a1a4
MPUOPUTETOM SABJISIOTCS 3aJaHUsl Ha OOBSICHEHHE/NPEeICKa3aHue MPOTEKaHUs
bu3nUecKuX SBJICHUN U MPOIECCOB B OKPYXKAIOLIEH *KU3HU, TpeOyronue BbIOOpa
(bU3UYEeCKON MOJIEIH ISl CUTYAIMH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu DPI'OC COO k wmaTepuaibHO-
TEXHUYECKOMY OOECIIEUCHHIO Y4eOHOTro Iporiecca Kypc (U3HKHA YIIyOJaEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 00IIero 00pa3oBaHMs JOJIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHeTe (U3UMKM JNOKHO OBITh HEOOXOIUMOE
JabopaTopHOoe OO0OpYJIOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B TPOTpaMME TIO
(bu3NKe YYEHUYECKUX ONBITOB, JIADOPAaTOPHBIX padbOT M pabOT MpakTHKyma, a
TaKXKe IEMOHCTPAIIMOHHOE 000pY0BaHHE.

JemoHCcTpaninonHoe oOopyaoBanue (opMupyercs B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
MEPEUYNUCICHHBIX B TporpaMMe 10 (DHU3UKE KITIOUEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3YYaeMbIX SIBIIGHUA W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHHI.

JlabopaTopHoe 000pynOBaHHME MJIS YUYEHUYECKHX MPAKTUUYECKUX padboT
dbopMupyeTCs B BUJE TEMAaTHYECKUX KOMIUICKTOB W OOECTICUMBACTCS B pacuéTe



OJIHOTO KOMIUJIEKTa Ha JBYyX oOOydarouuxcs. TeMaTuueckue KOMIUICKThI
7a060paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILJICKCHOM
UCIOJIb30BAaHUU AHAJIIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4YEeHHS (PU3UKHU B 00LIEM 00pa30BAHUU SBIISIFOTCA:

dbopmMupoBaHUE HHTEpeca M CTPEMJICHUS OOy4YaroUUXCsi K HaydHOMY
U3YUYCHUIO TPHUPOJABI, Pa3BUTHE WX HMHTCIUICKTyaIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUN O HAYyYHOM METOJie MO3HaHUS U (HOPMHUPOBAHUE
HCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIUM SIBJICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJjbTara U3YUEHUs] OCHOB
CTpOEHUS MaTepuu M PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUE YMEHUN OOBSCHSITH SBICHUS C UCIIOIb30BaHUEM (DHU3UUECKHUX
3HAHWM U HayYHBIX JOKA3aTEIbCTB;

dbopMupoOBaHUE TMPEACTABICHUN O poiau (U3UKU I Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymiei
npoecCHOHaNbHON  JESTENbHOCTH, CBSI3aHHBIX C (U3HKOM, MOJArOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 9TOM HalPaBJICHHH.

JlocTixkeHue 3TUX 1enieid oOecrieunBaeTCsl pelieHueM CIeAYIOIMX 3a1ad B
npoliiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHus:

MpPUOOPETEHNE CUCTEMBI 3HAHUN 00 00mUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKJIOYAs  MEXaHWKY,  MOJIEKYJSApHYIO  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupOBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKnX SIBICHUN B MPUPOJE U JUISI MPUHATHS TPAKTUYCCKUX PEIICHUN B
MMOBCEIHEBHOM KM3HU;

OCBOCHHME CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOU
dbuzndyeckoi MOJENbI0, 3a/ad, MOAPa3yMEBAIOIIUX CAMOCTOSITEIHLHOE CO3/JaHue
dbu3nyecko MoJieNd, aJIeKBaTHOW YCIOBMUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOTO XapaKTepa;

NMOHUMaHUE (U3UYECKUX OCHOB U TIPUHIIMIIOB JIEHCTBHS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIy;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO TUIAHUPOBAHUS M IPOBEACHHUS
bU3UYECKNX JKCIEPUMEHTOB, aHaJIM3a W HUHTEpHpeTanuu HHPOpMaIuy,
OMpeIeNICHNs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3[IaHUE YCJIOBHUM Ui Pa3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPUYECKOM JIEeATEITbHOCTH;



pa3BuTHEe UHTEpeca K chepaM npodeccuoHaTbLHON eI TEIbHOCTH, CBI3aHHOM
¢ (PUBHUKOM.

B cootrBerctBum ¢ TpeboBanusmu DI'OC COO yriyOGia€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3uka» Ha YpPOBHE CpEAHEro OOIIETro
oOpa3oBaHusg BbIOMpaeTcss OOyYarOUUMUCA, I[UIAHUPYIOIIUMH MPOAOJIKEHUE
00pa30BaHUS MO CTIENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIISL.

Ha u3yuenue ¢pusuku (yriayOiaEHHbIA ypOBEHb) HA YPOBHE CPEJAHETO OOIIETO
obpazoBanusa orBoautTcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B HEAENIO),
B 11 kiacce — 170 gacoB (5 yacoB B HEEIIO).

[Ipennaraemsplii B mporpamMme Mo (QU3MKE MepeyeHb Ja0OPATOPHBIX M
NPAaKTHUYECKUX pabOT SBISAETCSA PEKOMEHIOBAHHBIM, YYHUTEIh JelaeT BBIOOP
MPOBENCHUS JTA0OPATOPHBIX pPabOT M OMBITOB € YYETOM HMHIWBHIYaTbHBIX
0COOEHHOCTEM 00YyUaIOIIUXCSI.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Paznen 1. Hay4Hblii MeTO] MO3HAHUS NPHPOABI.

®duszrka — pyHIaMEeHTaIbHAS Hayka o mpupoae. HayuHsiil MeTo1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PUBNYECKUX SBJICHUU.

OKCHepUMEHT W Teopus B Mpoliecce MO3HaHus Mpupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3UKeE.

CrocoObl m3MepeHusi (U3NUECKUX BEIMYMH (AHAJOTOBBIE W IU(POBBIC
U3MEpUTETbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (u3myeckux  BeduuuH  (aOconroTHas U
OTHOCHTEIIbHASA).

MonenupoBanue (HU3NIECKUX SBICHUN M MPOILIECCOB (MaTepuaabHas TOYKA,
abCoIOTHO TBEPAOE TENOo, HealbHAsl >KUIKOCTb, HJICANbHBIA Ta3, TOYECUYHBIH
3apsn). 'unore3a. @U3NYECKH 3aKOH, TPAHULIBI €ro MpuMeHuMocTu. duznueckas
TEOpUSL.

Ponb u mMecTto ¢u3nku B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOU IEATETbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne cwiibl TOKAa M HaNpsHKEHUS B IEMU TMOCTOSHHOTO TOKAa MpPH
MOMOIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO C LM(ppoBOK Jadbopatopuel o ¢usuke. [Ipumepsl u3MepeHus
(bU3HYEeCKUX BEIMYMH TIPHU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBHkKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 3a1a4l MEXAHHUKHU.

Pannyc-BekTop MaTepuaibHOM TOYKHU, €ro MPOEKIHH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTepHalbHOW TOYKH, MX MPOEKUUH HA OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMeIeHnil U CI0KeHUE CKOPOCTE.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaAIbHON TOYKU OT BPEMEHHU U HX
rpa@uKy.

CBoOomHoe MmajeHUe. YCKOpeHHe cBOOOIHOTO majacHUs. J[BmkeHHe Tena,
OpOIIEHHOTO0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTH KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX IpauKH.



KpuBoimHenHoe  nBWKEeHWE. J[BMKEHHE  MAaTepUAIbBHOW  TOYKHA IO
OKPY>KHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepmom m vactora oOparieHus.
[lenTpocTpemuTenbHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HIIUAIBLHOE) U MOJTHOE
YCKOpPEHHE MaTepUaIbHON TOUKHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBWKCHHE CHApSAOB, LEMNHBIE, MIECTEPEHYATHIE UM PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpauyuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALNS KMHEMATUUYECKUX XaPaKTEPUCTUK
JBH>KCHUSL.

Cnoco0bI UcclIET0BaHUS IBUKEHUN.

NnmrocTpanus npeaeabHoro nepexoia 1 U3MEpeHue MIHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBHKEHUN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOnronenue ABWKEHHS Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 1O OKPYKHOCTH.

[IpeoOpazoBaHue yTri0BO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOTO U TOTO K€
TE€Jla B Pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomul, nPpAKmMuKym.

N3ydyeHrne HEpaBHOMEPHOTO JABHXKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HaKJIOHHOM INIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepeHne  yCKOpeHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue U POBOI TabOpaTOpUn).

W3yuenne nABWKEHHS Tena, OpOIICHHOTO TOopu3oHTanbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MPONOPIMOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydyeHne IBUXKEHUSI Tella IO OKPYXKHOCTH C IIOCTOSHHOM MO MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalieHuss KOHUYECKOro MasiTHUKa
OT €ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MHepuumanbHble cucTteMsl oTcyéTa. [IpumHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (ONpENETIEHUE,
IPUMEDHI).

Macca Tenma. Cwia. [IpuHIun Cyneprio3uiuy CHil.

Bropoit 3akoH HproTOHA 111 MaTe€pUaNbHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUSA. OKBHUBAJICHTHOCTh TIPABUTALMOHHOM W
VHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOTO MaJieHUsI OT BBICOTHI
HaJ IIOBEPXHOCThIO IUIAHETBI M OT reorpaguueckoi MmuUpoThl. JIBH)KeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, aBumxkyierocss c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUs CKOJIBKEHUS WU CHJIA TPECHMS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHHS TNpPU JBUKEHUU Tejia B
JKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOTO JBUKECHMUS.

Hasnenue. I'napocrarnueckoe nasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAIIMITHUKHY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGnronenue qBUKEHUS TeJl B MHEPUUAIbHBIX U HEMHEPLHMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCHUTEIBHOCTH.

KaueHne IByX LMIMHAPOB WM IIAPOB PA3HOM MacCel € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMAILHON CUCTEMBI OTCYETA.

CpaBHEHHE  PpABHOJIEHCTBYIOIIEH  NPWIOXKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHII, BOBHUKAIOUIUX B PE3YJIbTaTe B3AMMOICHCTBHS TEII.

N3mepenne macc o B3auMOJIECUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOIBEME U MTAICHUH.

[HenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOSI, KAYEHHSI U CKOJIBYKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI TIPU ABMKEHUM OpyCKa MO HAKIOHHON
IIJIOCKOCTH.

[TpoBepka rumore3pl O HE3aBUCHMOCTH BpPEMEHHM JBUXKEHHS Opycka IO
HAKJIOHHOW INTOCKOCTH Ha 3aJaHHOE PACCTOSIHUE OT €ro MaCCHhI.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3MHOBOM 00pa3Iie, oT ux JaedopMarnmu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JErKuM OJIOK.

N3mepenne kod(duiiieHTa TpEeHUs MO BEJIMYUHE YIJIOBOro KoddduiueHta
3aBucumoctu F,(N).

UccnenoBanue nBuxkeHUs OpycKa MO HAKJIOHHOM TJIOCKOCTH C MEPEMEHHBIM
K03 pHUIEHTOM TpEHUSI.

N3yyeHne nBUKEHUS Ipy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. I[locTymarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpamieHusd. [limedo cumsl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpAOMY Tenmy. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIIA.

YcroituuBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHn4eckre yCTpOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, pelI€TUaThle KOHCTPYKIIUH.

Hemoncmpayuu.

Y ci10BuUsl paBHOBECHSL.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, npaKmuKym.

HccnenoBanne yclioBUM pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIErO0 OCh
BpaLCHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3axkonvt coxpanenus é mMexanuke.

Nmnynbec MaTepranibHOM TOYKH, CUCTEMBI MAaTEPUAIbHBIX TOUYEK. L{eHTp Macc
CUCTEMBI MAaTEpUAIIbHBIX TOUEK. Teopema 0 IBU>)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCA Tela.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE JBM)KECHHUE.

MoMeHT umiynbca MarepuanbHOM TOUYkHW. [IpencrtaBiieHMe O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cuisl Ha MajqoM M Ha KOHEYHOM mepeMmenieHuu. ['paduueckoe
IpeICTaBICeHUE PAOOTHI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass »>Heprusi MaTepuaibHOW TOYKU. Teopema 00 HU3MEHEHUH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOYKH.



[loTeHuManbHble W HEMOTEHIUANbHbIC CWIbl. [loTeHUManbHas HHEPTHUs.
[ToTenmnuanpHas 3HEprus ynpyro nedopmMupoBaHHON TpykuHBL. [loTeHInampHas
SHEPIUsl Tella B OJHOPOJHOM TIpaBUTAUMOHHOM rmone. [loreHnuanpHas sHeprus
Teja B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThs KOCMUUECKAsT CKOPOCTh.

CBsi3b  paOOThl HEMOTEHIMAJIBHBIX CHWJI C HW3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHECHUSI MEXaHUYECKOW SHEPTHH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHenne bepHyn Ui UACATbHOM KUAKOCTH KaK CIEJICTBUE 3aKOHA
COXPAHEHHS] MEXaHUYECKOW SHEPTUH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIBUKEHUE PAKET,
BOAOMET, KOMEP, NPYKUHHBIM MHCTOJNET, THPOCKOMN, (PUTypHOE KaTaHWe Ha
KOHbBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

HN3mepeHne MOITHOCTH CHJTBL.

W3meHeHune sHepruu Tela Mpu COBEPIIEHUU PaOOTHI.

B3aumHbIe TIpeBpalleHUs] KHHETUYECKOM W NOTEHLUWAIBHOW SHEPrUU IpU
JNEUCTBUU HA TEJIO CHJIBI TSKECTHU U CHIIBI yIIPYTOCTH.

CoxpaHeHHEe S3HEPTUH NPU CBOOOTHOM MaJACHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepeHne uMmimyJlibca Tela o TOpMO3HOMY Ty TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIH AJIEKTPOMOOWIISI MU MOIIHOCTH
CUJIBI TATH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA T€Jla C UMITYJIbCOM CHIIBI.

HccnenoBanne cOXpaHEHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJCHCTBUH.

N3mepeHne KHHETUYECKOW SHEPTUHU TEJa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMATBLHON YHEPTUM MPYKUHBI C pabOTOMN CHIIBI
TPEHUSI.

Omnpenenenue pabOThl CWIbl TPEHUS] TPU JBIKCHUU Tela MO HAKIOHHOM
IJIOCKOCTH.

Paznen 3. Mosekyasipuast Qu3nka U TEPMOJAMHAMMKA.

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
ombiTHOe oOocHOBanme. Jluddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JIBI)KCHUSI W B3aMMOJICHCTBUSI YACTHI[ BellecTBA. MOJIETM CTPOEHHS Ta3oB,
KUIKOCTEH M TBEPABIX TN U OOBICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u pasmepel Mosiekyd (atomoB). KonaudecTBO BellecTBa.
IToctrostnaast ABorajipo.

TemnoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mmepenus. I[llkana
temmneparyp Llenbcus.

Mogenb UlieaqbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBU>KYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
Temneparypa (mkana temnepatyp KenbBuna). 3akoH [anpToHa. M30mporiecch B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BeliecTBa. [ 'paduyeckoe
Mpe/ICTaBIIEHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHHEM M CPEAHEM  KUHETUYECKOW  DHEpPrueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUXKEHHUS MOJEKYJ HACaIbHOrO rasa (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU dHEPruei MocTynaTeIbHOro TeIIOBOrO IBMKEHUS €€ YaCTHII.

TexHH4eckrue YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: TEPMOMETD,
O6apomeTp, MoTydYeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKEHHUS.

Buaeoponuk ¢ 3anuchio peaibHOTO OPOYHOBCKOTO JBUKEHHUS.

Jubdysus KuIKOCTEH.

Mogenp onbita llTepHa.

[IpuTsrkeHrE MOJIEKYI.

Mogenu KpuCTalsIn4eCKUX peLEToK.

HaOnronenue u uccieaoBaHue U30MpPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

HccnenoBanne TMpoIecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEeHE MEXKy TOpsiuei U XOJIOAHOM BOJOM.

N3ydeHne H30TEPMHUYECKOr0 Tpolecca (PEeKOMEHJOBAHO HCIOJb30BAHUE
urdpoBoii 1abopatopun).

N3ydyeHne n30X0pHOTO MporLecca.

N3ydenne nzobapHOTo mporecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEHHE 3HAYEHUSI BEJIUYMH, OMUCHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. CamMonpous3BOjibHAs — peflakcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uICAIBHONO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHCHUU:
ypaBHeHHEe MenpaeneeBa—KiianeiipoHa U BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHIEHTPALUs YaCTHUIl, BHICOKHE
TeMneparypbl. BeipaxkeHue Jjisi BHYTPEHHEH HEPruu OJJHOATOMHOI'O UJI€aIbHOTO
rasa.

KBasucraTuueckue u HECTaATUUECKUE MTPOLIECCHI.

OnemenTapHas pabota B TepMoArHaMuKe. Beraucienue paboTsl o rpaduxy
npoliecca Ha PV-nuarpamme.

Tennonepegaya  kak  cnoco0 — M3MEHEHUs  BHYTPEHHEW  3HEpruu
TEPMOJIMHAMHYECKOW  CcHUCTeMBbl 0Oe3  coBepuieHuss pabotel.  KouBekius,
TEIIONPOBOIHOCTb, U3TyUCHHE.

KomnuectBo Ttemnorel. TemnoéMKkocTh Tena. YAelbHas W MOJISIpHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHMEe Maliepa. YaenbHas TeEIIoTa CropaHus
TormBa. Pacu€r KomuuecTBa TEIIOTHl mOpu Temionepenaye. llonstue 00
aanabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHMKW. BHyTpeHHsass »sHeprus. KonnuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMHYECKON CUCTEMBL.

Btopoii 3akoH TepMOJMHAMUKH JJiS PABHOBECHBIX MPOIECCOB: uepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHCTEMBI MPOXOJUT
eIMHCTBEHHAs aanabara. AGCOMOTHAS TeMIeparypa.

BTtopoii 3aKkOH TEpPMOJMHAMUKM JJI1 HEPABHOBECHBIX  IMPOLIECCOB:
HEBO3MOKHO TepeiaTh TEIIOTY OT 0oJiee XOJIOAHOTO Tela K 0ojiee HarpeTomy 0e3
komrieHcanmu (Knaysuyc). HeoGpatumMocTh MpUPOTHBIX MPOIIECCOB.

[TpuHumme! gectBud TertoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KIIJI. [ukn Kapho.

DKOJIOTHYECKHE aCTEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUraTesiei. TemioBoe
3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHE MPOIECChI: XOJIOTUIBHUK,
KOHJIUIIMOHEP, AU3ENIbHBIA U KapOIOpaTOpHBIA ABUTraTENM, MapoBas TypOuWHa,
MOJIyYCHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUUs «TEIJIOBBIX» OTXOJI0B C
MCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIUsl OMOOPraHMYECKOTO TOTLIMBA JIJIs
BBIPAOOTKHU «TEIIOBOI» U DJIEKTPOIHEPTUU.

Jemoncmpayuu.

W3menenue Temneparypsl pu aanadbaTtuyeckoM pacIlIupeHUN.

Bo3ayuiHoe orHuBo.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEHN BEIECTB.



CnocoObl UI3MEHEHUSI BHYTPEHHEN YHEPTUH.

HccnenoBanne aarnabaTHOro mporecca.

KoMmnbroTepHbie MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne yaenbHOu TEMI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTRA.

UccnenoBanue annadbaTHOro mpoiiecca.

N3ydeHne B3alMOCBSA3U JSHEPTHH MEXMOJICKYJISIPHOTO B3aUMOJCUCTBUS U
TEMIEPATYPbI KUIICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuyecmea. Pazoswvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McnmapeHue W KumneHue. YeiabHas
TEIJI0Ta MapooOpa3oBaHUS.

HacbllieHHbIE ¥ HEHachIllleHHblE Mapbl. KayecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTH
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEPATYPhl KUIIEHUS OT JIaBJIICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramnmyeckue u amopubie Tena. AHU30TPOINHS CBOMCTB
KpuctayyioB. [lnmaBieHne W KpucTalu3auus. YIelbHAas TEIJIoTa IUIaBJIEHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TemnoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacuiMpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEIIECTBA KaK MPUYHMHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUH B (PA30BBIX MMEPEXO/IaX.

YpaBHEHHUE TEIIIOBOTO OajaHca.

[ToBepxHoctHoe HaTspkeHHe. Koda(ppuuueHT MmOBEpXHOCTHOTO HATSHKEHHUS.
Kanumisipasie siBienus. JlapieHue noa UCKPUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOILIECCHI:  KHUIKHE
KPUCTAILJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Hemoncmpayuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX TTAPOB.

Kunienne. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepenne cuitbl HOBEPXHOCTHOTO HATSKEHHUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CwmauuBanue.



KanunnspHsie siBICHUS.

Monenn HeHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Buner nepopmanuii.

Habmronenue manbix gedopmanuid.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenne yebHOM TEIJIOTHI IUIABIICHUS JIbJA.

N3ydeHne CBONCTB HACBIILICHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEILICHUH.

N3mepenne ko3¢ dummeHTa moBepXHOCTHOTO HATSIKCHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jepopmanuu  pe3sMHOBOro obOpasuma  oT
MIPUIIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MPOSBICHHUS. DJNEKTpUyYecKuil 3apsan. JlBa Buaa
AIEKTPUYECKUX 3apsAaoB. I[IpOBOAHMKHM, [HUAJIEKTPUKA H  IOJYyIPOBOIHHKHU.
OJIEMEHTApHBIM DJIEKTPUYECKUM 3apsif. 3aKOH COXPAHEHHs DIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsle 3apsapl. 3akoH Kymnona.

OnekTtpuueckoe nose. Ero neiicTBre Ha 3JIEKTPUYECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro  mnoisid.  IlpoOueiid  3apsn.  Jlunum
HaMpPsHKEHHOCTH 3JIEKTPUUECKOro 1ojst. OJHOPOIHOE 3IEKTPUUECKOE MOJIe.

[ToTeHMAaNbHOCTh AJIEKTPOCTATUYECKOTO IMOJiA. Pa3HOCTh IMOTEHIMANIOB U
HarnpspbkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToreHnman 31eKTpocTaTUYeCcKOro noJisg. CBsi3b HANPSXKEHHOCTH TOJISI U Pa3HOCTH
NOTEHIMAIOB JUISl AJIEKTPOCTATUYECKOro 1Moist (Kak OJHOPOJHOro, TaK U
HEOJHOPOIHOTO).

[IpuHIMI CynepnO3UIINU 3IEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lonme paBHOMepHO 3apspkeHHOUM cdepwl. [lome
PaBHOMEPHO 3apsKeHHOro mo 00bEéMy miapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OECKOHEUYHOM TUIOCKOCTU. KapTuHBI JHHUI HANpsH>KEHHOCTH O3TUX MOJEH |
AKBUNOTCHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I10JIE. Y CIIOBUE PABHOBECUS 3apsI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJIe. Jlusnexktpuueckas
IIPOHUIIAEMOCTH BEIIECTBA.



KonzeHncarop. DJIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTenbHOE COEqUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOIO KOHAEHCATOPA.

JIBrkeHne 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUECKOM IIOJIE.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI,
IIEKTPOMETP, DJEKTPOCTaTHYECKass 3al[uTa, 3a3€MJICHHE JJIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M NPUHLIAI IEUCTBUS dJIEKTPOMETPA.

DIEKTPUUECKOE T10JIE 3aPSAKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE JIBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOIHUKH B IIEKTPUYECKOM IIOJIE.

DnekTpocTaTuueckas 3amuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAatopa OT IUIOMaau
IJIACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUUECKOT0 MOJIS 3apsSyKEHHOTO KOHAEHCATOPa.

3apsaKa 1 pa3psaKa KOHJIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npAKMUKYM.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaGnronenue npeBpallieHus SHEPTUH 3apsHKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUS CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LEINH, COAEPKAILEN KOHAEHCATOP.

Pacnpenenenune pa3sHOCTH ITOTEHIMAJIOB (HampsDKEeHMST ) pu
MOCJIEA0BATENBHOM COEAMHEHNN KOHAEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuii mok.

Cuna Toka. [IocTOsSTHHBIN TOK.

YcmoBust CymiecTBOBaHMS MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTouHMKH
toka. Hanpsokenue U u D1C £ .

3akoH OMa [1J1 y4acTKa LeMHu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINIPOTHUBIICHUSA
OJHOPOJHOTO MPOBOJAHWKA OT €ro JJIMHBI W IUIOMIAAY MHONEPEYHOrO0 CEUCHUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, MapaJuieIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux nenei. [Ipasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBasi MOIIHOCTb, BbIIEIsieMas Ha
pe3ucrope.

OJIC m BHYTpEeHHEE CONpPOTUBICHHWE HCTOYHHMKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJJICKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecknue YCTpPOWCTBA W TEXHOJOTMYECKHE ITPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenure Cuiibl TOKa U HaIMPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSKEHUS Uil PE3UCTOpa,
JIaMIIbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEYEHU U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3aMbIkaHHUE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0sI coeuHEeHUs1 UCTOYHUKOB Toka, DJIC OaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne CMENIAHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOTHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpSKEHUS IS JIAMIIBI
HaKaJIWBaHUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMTPOTURIICHUS UCTOYHUKA TOKA.

Hccnenosanne 3aBucumMoctd DJIC raapBaHMYECKOrO 3J€MEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3sHOCTH MOTEHUMAJIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B LIEMH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paznuyHbIX cpeoax.

OnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTh CONPOTUBIIEHUS METAIOB OT
Temmnepatrypbl. CBEepXIPOBOAUMOCTb.



DIIEKTPUYECKU TOK B BaKyyMe. CBOKCTBA JJIEKTPOHHBIX ITYYKOB.

ITonynpOoBOTHHKHY. CobcTBeHHas " IIpUMeECHAas IIPOBOIMMOCTD
noJynpoBoIHUKOB. CBoiicTBa p—N-nepexosa. [loaynpoBogHIMKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs IUCCOLMALINS.
DnekTponus. 3akonbl Dapajaes 11 AAEKTPOJIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSATENBHOTO pa3psaaa. Monnus. [1nazma.

TexHn4eckre yCTpOMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: Tra30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNpPOBOJHUKOBBIE HPUOOPHI: JHUOA,
TpaH3UuCTOp, (POTOAUOM, CBETOJNMOM, TallbBaHWKA, padUHUPOBAHUE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTD 3JEKTPOIUTOB.

3akoHsbI nekTposn3a Papanes.

HckpoBoii pa3psia v MPOBOJAUMOCTD BO3/IyXa.

CpaBHEHHE TPOBOIUMOCTH METAJUIOB U MOJIYITPOBOIHUKOB.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopnuie padomul, npAKMUKyM.

HabGmronenue snekrponusa.

N3mepenne 3apsiaa OJTHOBAJIIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHMBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BONBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

Du3nyecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCTIOJIB30BAHUEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUI (PU3NYECKUX BEJIHYMH.
OueHka rpanuil OrpeNIHOCTEMN.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
(¢u3MUeCKUX BEIMYMH, NPOBEpKAa MPEMIOKEHHBIX TUnoTe3 (BbIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKHX  pa3lenax «YUYEHHYECKMH  DKCIEPHMEHT,
n1abopaTopHbie pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBSA3M.

N3yuenue kypca ¢usuku yrayOnénHoro ypoBHs B 10  knmacce
OCYILECTBIISIETCS ¢ YYETOM COJNEPIKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmuoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBICHUE, HAY4YHBIA (akT, rumoresa, (puanyeckas BEIWYMHA, 3aKOH,



TEOpHsl, HAONIOJEHUE, DSKCIEPUMEHT, MOJIECIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTENIbHBIE TPHOOPHI, ITudpoBas Jadboparopusi.

Mamemamuka: peunieHre CcUCTeMbl ypaBHeHUW. JluHelHas ¢GyHKIMs,
napabona, runep6osua, ux rpaduku U cBOicTBA. TpUroHoMeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl v UX MPOEKIIMU HA OCU KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

Bbuonozua: mexannueckoe NBUKEHUE B KUBOU mpupone, nuddysus, ocMoc,
TEIUIOOOMEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpefbl,
yTHWIM3aus OHMOOPraHMYECKOTrOo TOIUIMBA It  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANIEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIC.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHHUE aTOMOB M MOJEKYI,
MOJIb BEIECTBA, MOJSpHAs Macca, IOJy4YeHHUE HaHOMATEepUAJIOB, TEIIOBbIC
CBOMCTBA TBEPABIX TEJ, KUAKOCTEU U ra3oB, )KUAKAE KPUCTAIUIbI, DIEKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIUTHYECKAS TUCCOLUAIINS, TaTbBAaHUKA, JIEKTPOHHAS
MUKPOCKOTHS.

T'eocpagpusn: BnaxxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETD.

Texnonozcusa: npeoOpa3oBaHUe JIBUMKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
YYET CYXOro U IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKUIUU
(KpOHIUTENH, peméTyarble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W APYTrHUE), JIBUTATE]Ib BHYTPEHHETO
CropaHusi, mapoasi TypOuHa, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHEP, TEXHOJIOTHUU
MOJIYYECHHUS] COBPEMEHHBIX MATEpPHAIOB, B TOM YHKCIIE HAaHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKAas 3allUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
razopaspsiiHbIe JJaMIIbl, TOJTYIIPOBOJHUKOBBIE MPUOOPHI, rabBaHUKA.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIHEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS YyueOHoro mnpenmera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIHNX
TPaJUIIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTr0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITAa W OMbITA JIEITEILHOCTH B MPOILIECCE pealr3allii OCHOBHBIX HAIlPaBJICHUN
BOCHUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CPOPMUPOBAHHOCTH TPAKTAHCKON MO3UIMK 00YyUAIOLIErocs Kak aKTUBHOTO

¥ OTBETCTBEHHOTO WJIE€HA POCCUKCKOTO OOIIECTBA;
e IPUHATHE TPATUIHUOHHBIX  OOIICUYETIOBEYECKUX TyMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEM;

¢ TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPAkKIAHCKOIO
oOmecTBa, y4yacTBOBaTh B CaMOYINpaBIEHWH B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJECHCTBOBATH C COLIMATBLHBIMU UHCTUTYTAMHU B COOTBETCTBUHU

¢ uX QYyHKIUSIMU U Ha3HAYCHUEM;

¢ TOTOBHOCTbh K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHUSA:
e chOpPMUPOBAHHOCTH POCCUHCKOU TPaXKIAHCKOHU UJICHTUYHOCTH,
MaTpUOTU3MA;
¢ [ICHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e COPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,
¢ CIOCOOHOCTH OIIEHHUBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B ICSATEIIBHOCTH YUEHOTO;

e OCO3HAHUE JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢3CTETUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAsg OCTETUKY HAy4dHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI0 BOCIIUTAHUSA:



e UHTEPEC K pa3iuyHbIiM cepam npodhecCHOHAIBHOU AESTEILHOCTH, B TOM
YHUCJIC CBSI3aHHBIM C (U3UKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyyIiel mpodeccun U peain30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC TUTAHbL;

¢ TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00JIACTH
(U3UKY HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCTIUTAHMS:

e C)OPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, OCO3HAHWE TI00aTHLHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

o INIAHUPOBAHUE M OCYILIECTBIEHUE JEHCTBUI B OKpyXarolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOTO Pa3BUTHSI UEJIOBEUECTBA;

e PAaCITUPEHHE OMBITA JACSITCIBHOCTA DKOJIOTHYECKOW HAIMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3MKe.

HEHHOCTH HAYYHOT0 O3HAHMS:

e ChOPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKON HAYKU;

¢ OCO3HAaHUE LEHHOCTH HAYYHOH JAESATEIbHOCTH, TOTOBHOCTh B MpOLIECCE
U3ydeHUs: (PU3UKH OCYIIECTBISATh IMPOEKTHYIO M UCCIEI0BATEIbCKYIO
JeSITENHbHOCTD UHJIMBUIYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHUBEPCAJbHBIE YUeOHbI€e AeiicTBUS
ba3oBble Jloruvyeckue aeicTBUA:
e CAMOCTOSITEIFHO  (OPMYJIMPOBATh M aKTyaJU3HpPOBaTh  MPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONPEACNATh UENU JACATEIbHOCTH, 3aJaBaTh NAapaMETPbl U KPUTEPUH HUX
JIOCTHIKCHMS;
e BBISIBJISITh  3aKOHOMEPHOCTM W TNPOTHUBOPEYUSI B  PaCCMaTPUBAEMBbIX
(bU3UYECKUX SBICHUSIX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEeMBbl ¢ YUYETOM aHalu3a MMEIOIINXCS
MaTepUalbHbIX U HEMATEPUAIIBHBIX PECYPCOB;
¢BHOCUTb KOPPEKTUBBI B  JICSTECIBHOCTh, OILIEHUBAaTh COOTBETCTBUE
pEe3yabTaTOB LEAM, OLICHUBATh PUCKU MOCIEACTBUN AEATEIbHOCTH;
¢ KOOPJIMHUPOBATh M  BBINNOJHATH PabOTy B  YCIOBHUSIX PEalbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMO/ICUCTBUS,
e pa3BUBATh KPEATUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUS .
e BJIQJICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMM MOHATUSIMH M METOJaMHU
(bu3UYeCcKO HAyKH;



e BJIAJICTh HAaBBIKAMH YUEOHO-UCCIIEA0BATEILCKOW U MMPOCKTHOM IEITEILHOCTH
B o0yiactu (PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (QU3UYECKOTO  COJEpIKaHMS,
IPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHUS;

eBJIAJICTh BHJAMH JICATCILHOCTH TIO IIOJIYYEHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, PEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusIX, B TOM YHCJIC TPU CO3JIaHUHU YUYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

 BBISIBJISITh  TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh THUMNOTE3y €€ pelieHusi, HaxOAUTh apryMEHThl IS
JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3a/JaBaTh MapaMeTpbl U KPUTECPUU
pEIICHMS;

e AHANIM3UPOBATh TIONYYCHHBIE B XOJI€ PpEIIEHUSA 3aJaydl Pe3yJbTaThl,
KPUTUYECKU OLIEHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX yCJIOBHSIX;

eCTaBUTh H (HOPMYyIHUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
JESTEIHHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (PU3UKH;

e 1aBaTh OLIEHKY HOBBIM CUTYAaIIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

eyMEThb TMEPEHOCUTh 3HaHUS 1O (U3MKE B TNPAKTUUYECKYIO 00JACTh
KU3ZHENIEATETbHOCTH;

e YMETh HHTETPHPOBATH 3HAHKS M3 PA3HBIX MPEAMETHBIX 00JIacTeH;

* BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TIOXO/IBI ¥ PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIUE aTbTePHATUBHBIC PEIICHMUS.

Pa6ora ¢ unpopmanmeii:

e BJIAJICTh HABBIKAMH TIOJyYCHHS] HHPOPMAIMKA (PU3NUECKOTO COACPIKAHUS W3
HMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITENIBHO OCYIIECTBIISATH TIOUCK,
aHaIM3, CUCTEMATHU3AIMI0 U MHTEPHPETANi0 HHGOPMAIMH Pa3TUIHBIX
BUJIOB ¥ ()OPM MPEACTABICHHUS;

e OIICHUBATH JIOCTOBEPHOCTh MH(OpMAITNH;

¢ ICTIONB30BAaTh  CpPEACTBA HMH(POPMAIMOHHBIX W  KOMMYHHKAITMOHHBIX
TEXHOJIOTMA B  PCIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHW3allMOHHBIX 3a7ad C COOJIOJIeHHEeM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypCcOCOEpeKeHHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOW G€30MaCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MUECKOrO COJAEpkKaHUS B PA3NMUHBIX (QopMarax c
y4€TOM Ha3HaueHus WHGOpPMAIMM H TEJICBOM ayJuTOpWHU, BBIOWpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YaTU3AIINH.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIE YUeOHbIe TeiCTBUS:



¢ OCYIIECTBJISITH OOIIEHHWE HAa YypoKax (U3UKM M BO BHE-YpPOUHOU
NEeSTENbHOCTH;

epacro3HaBaTb HPEANOCHUIKM KOHQIMKTHBIX CUTyalUd U  CMsr4artb
KOH(JIMKTHI;

e Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

 [IOHMMATh M MCHOJb30BATh MPEUMYUIECTBA KOMAaHIHOM Y MHAMBUIYAJIbHON
paboTHI;

 BBIOMpATh TEMAaTUKY M METOJIbl COBMECTHBIX AECUCTBUHA C y4€TOM O0OLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJI€HA KOJJIEKTUBA;

e IPUHUMATh LEJIU COBMECTHOW JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBJIATH ILJIaH
JIEHUCTBUMN, pactpeiesiTh POJId ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYX IAaTh
pe3ynbTaThl COBMECTHOM pabOThI;

¢ OLICHMBATh KAueCTBO CBOEr0 BKJIA/Ja M KAXKJIOTO y4YaCTHHUKAa KOMAaHIbI B
oOmuii pe3ysbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

e [IpEJUIaraTb HOBBIE IPOEKTHI, OLEHWBATh HJEU C TNO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

¢ OCYIIECTBJIAITh ITO3UTUBHOE CTPAaTErMYECKOE ITOBEACHUE B Pa3IUYHBIX
CUTyallMsiX,  MPOSIBISATH  TBOPYECTBO U BOOOpakeHUE,  OBITH
MHULAATUBHBIM.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

e CAMOCTOSITEILHO OCYIIECTBIAThH MMO3HABATENbHYIO JESITEIbHOCTh B 00JaCTH
(U3UKK U ACTPOHOMUH, BBIABIIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIE 3aJ1a4H;

e CAMOCTOSITENIBHO COCTABJIITh IIJIAH PEUIEHUS PACYETHBIX M KAa4YE€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKOW pabOThl ¢ yUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTECHU;

e 1aBaTh OLEHKY HOBBIM CUTYALMSIM;

e paCHIUPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIIOYTECHHI;

eJICNIATh OCO3HAHHBIM BHIOOP, apryMeHTHpPOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILLIECHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO W NPOSABICHUIO SPYAHULIHMH B 00JacCTU
(GU3MKHM, MOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBII HHTEJICKT:



e 1aBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTHBBI B JICSITCIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;
eBJIQJICTh HABBIKAMHU  TIO3HABATEIBHOM  peduiekcMr Kak  OCO3HaHHS
COBEPIIAEMBIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTaTOB U
OCHOBAaHHUIA;
e HICTIONB30BaTh MPUEMBI pedIICKCUN TS OIICHKH CUTYaIllud, BEIOOpA BEPHOTO
pEIICHMS;
eYMETh OIICHMBATh PHCKA M CBOECBPEMEHHO MPUHUMATh PEIICHUS IO WX
CHIDKCHHIO;
e IPUHUMATh MOTHBBI M apryMEHTBl JPYTUX TPH aHAJIM3E pPe3yJbTaTOB
NEATCILHOCTH,
e IPHHUMATH ce0sl, IOHNMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA;
e IPUHUMATh MOTHBBI W apryMEHTHl JPYTUX IpU aHAIW3€ pPe3yJbTaToB
JCSATCIBHOCTH;
e MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLMTHOKH.
B mporecce mocTKEHUS JMYHOCTHBIX PE3YyJIHTATOB OCBOCHHUS MPOTPAMMEBI I10
dbu3uke Ui ypPOBHS CpeIHEro oOmero oOpa3oBaHus Yy OOyYarolIuxcs

COBEPILICHCTBYETCSI IMOIMOHATBbHBIH WHTEJUICKT, HpPEoIararoInui
c(hOpMHUPOBAHHOCTE:
¢ CAMOCO3HAHMSI, BKJTIOYAOIIIETO CIOCOOHOCTh HOHUMATh CBOE

OMOITMOHAIEHOE COCTOSHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
OMOIMOHAIILHOM Cepbl, OBITh yBEPEHHBIM B ce0e;

e CAMOPETYJIUPOBAHMSI, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOITMOHAILHBIM HW3MEHEHUSM WM TIPOSBIATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHyTPEHHEW MOTHUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K TOCTHUKEHUIO IEIH U
yCcrexy, ONTUMHU3M, WHULHUATUBHOCTb, YMEHHE IEHCTBOBATh, MCXOMAS W3
CBOMX BO3MO>KHOCTEH;

eOMITATHH, BKIIOYAIOMICH  CIIOCOOHOCTh  MOHUMATh  AMOITMOHAIBLHOE
COCTOSIHUE JpPYTHX, YYHUTHIBATH €ro TMPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

e COLMATBHBIX  HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOUIEHUSI C JPYTUMHU JIOJIbMH, 3a00TUTHCS, MPOSIBISATH HUHTEpPEC H
paspeiiatb KOHMIUKTHI.

[MTPEMETHBIE PE3VJIbTATBI



K xoHiy oOyuenuss B 10 knacce npenMeTHbIe pe3yibTaTbl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHIN:
eIOHUMATh  POJb  (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTUYECKOM, COIMANIbHOM M OSTUYECKOM cdepax edaTelbHOCTH
YeJIoBeKa, POJjb U MECTO (PM3UKU B COBPEMEHHON HAy4YHOW KapTHHE MUpA,
3HaYCHHE OINUCATEIbHOM, CUCTEeMATH3UPYIOUICH, OOBSICHUTEIBHOW W
MPOTHOCTUYECKON  (QyHKUMNA  (U3MYECKOH TEOpUU —  MEXAHUKH,
MOJICKYJIIPHON (PU3MKU M TEPMOIMHAMHUKH, POJIb (DU3UIECKON TEOpPUU B
dbopMHUpOBaHUU MPEACTABICHHUHN O (GU3UIECKON KapTHHE MUPA;

e pa3MyaTh YCIOBHUS MPUMEHUMOCTH MOJieNei (U3NYECKUX Tel U MPOLECCOB
(sBNEHMI): MHEpUMANIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
MaTepuaibHas TOYKa, PABHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE TajIcHUE,
aOCOJIFOTHO yrpyras jaedopmaliys, a0CONIOTHO YNpPyroe U abCOIIOTHO
HEYyIpPyroe CTOJIKHOBEHHMS, MOJEIM Ta3a, >KUAKOCTU U TBEPIAOTO
(KpUCTAJIITMYECKOTO) TeJa, UACANbHBIA T'a3, TOUEUHBIN 3apsil, OJHOPOIHOE
ANEKTPUYECKOE T10JIE;

epa3nuyaTh yCJIOBUS (TpPaHUIlBl, 00JIACTH) NPUMEHHUMOCTH (DHUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh W OOBSACHATH MEXaHUYECKHUE TPOLECChl W  SBJICHUS,
HCIIOJIB3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBMXKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
JBUKEHUS, TIpeoOpa3oBaHusi [anmumess AJis CKOPOCTH U TEepeMeElIeHus,
3akoHbl HprOTOHA, mpuHOMO  OTHOCUTENbHOCTH [anmies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBSI3b PA0OTHI CHJIBI C M3MCHCHHEM MEXAaHWYECKOW JHEPruH,
YCJIOBUS paBHOBECHs TBEPAOro Teia), IpPU OSTOM HCIOJIb30BATH
MaTEeMaTH4YECKOE BBIpaKEHNE 3aKOHOB, yKa3bIBaTh yCHOBUS
MIPUMEHUMOCTH (DPU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HMITYyJIbCAa U
MEXaHUYECKON IHEPryU, 3aKOHA BCEMUPHOTO TATOTECHHUS;

e AHAIM3UPOBATh U OOBSCHSATH TEIUIOBBIE MPOLECCHl U SIBICHUS, UCIOIb3Ys
ocHoBHble mojoxkeHus MKT wu 3akoHB MoOJEKyIsipHOW (UBUKUA H
TEPMOJMHAMHUKY (CBSI3b JIABJICHHMS HJCAIBHOTO Ta3a CcoO CcpeaHen
KUHETUYECKOU DHEPIrUEN TEIUIOBOTO [BMIKEHUS Y KOHIIEHTPALUEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEH KHHETUYECKOU
SHEPrUeU TEIUIOBOrO JBUKEHUS €r0 YaCTHUILl, CBA3b JIABJIEHUS UIECAJIBbHOIO
raza C KOHUEHTpPAalUHMEW MOJIEKyl M €ro TEeMIEpAaTypol, ypaBHEHUE
MenneneeBa—Knamneipona, TmEpBbIA 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpPAHEHHSI SHEPIUU B TEIUIOBBIX MPOIECCAX), MPU ITOM HCIOIb30BATh
MAaTEMATUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianenpoHa;

e AHAJIM3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3Ys] OCHOBHbIE
MOJOKEHUSI UM 3aKOHBI  DJIEKTPOJMHAMHUKUA  (3aKOH  COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynomna, MOTCHIIMAIBHOCTh
AJIEKTPOCTATUYECKOIO TMOJISI, MNPUHUUN CYNEPIO3ULUUA SICKTPUUECKUX
MOJIEW, MPU 3TOM YKa3blBasl yCJIOBUS NPUMEHMMOCTH 3akoHa Kyiona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTka
Henyd W Ui 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

* ONMCHIBATh (PU3UYECKHUE TIPOIECCHl W SBICHUS, WCIOJB3YS BEIMYMHEIL:
[IepEMELIECHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIbl, JIaBJICHUE, TNOTCHUMAJIbHAS DSHEPrus, KUHETHYECKas
SHEPrusi, MEXaHWuyecKasi SHeprusi, padoTra CHIbI, LEHTPOCTPEMUTEIHLHOE
YCKOPEHHUE, CUla TKECTH, CHJIA YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPTUs B3aMMOJIEHCTBUS Tenma ¢ 3emiéil BOMM3KM €€ TOBEPXHOCTH,
SHEprus ynpyro gedopmanuu  MOpPYyXKUHBI, KOJIMYECTBO TEIJIOTHI,
abCoIOTHAs TeMIeparypa Tela, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa uICaJbHOIO Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOro TENmimoBoro
JIBUTATENS; IEKTPUUECKOE TOJIE, HANPSIKEHHOCTD JICKTPUUYECKOTO TOJIS,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKyyME M B JUAJIEKTPUKE, MOTECHLIHAN 3JIEKTPOCTATUYECKOrO MOJIs,
Pa3HOCTh  MOTEHIMANOB, JJEKTPOABWKYINAs CWja, CWiIa  TOKa,
HaNpsDKEHHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass EMKOCTh IIOCKOTO
KOHJIEHCATOpAa, COIPOTHMBIIEHME ydYacTKa LEMUA C IOCIEAO0BATEIbHBIM U
napajuieIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

¢ OOBSCHSTH OCOOCHHOCTH MPOTEKAHUS (HPU3UUECCKUX SBJICHHUI: MEXaHUIECKOE
JIBH>KEHUE, TEIUIOBOE JBM)KEHHUE YACTHUI] BEIIECTBA, TETJIOBOE PABHOBECHE,
OpoyHOBCKOe  aBWkeHue, auddys3us, ucmapeHue, KAMCHHE W
KOHJCHCAlMs, IUIABJIEHUE W KPUCTAUIM3alus,  HAIpPaBICHHOCTb
TEIUIONEpENaum, JIEKTPU3ALNS TeJl, SKBUIMOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

* POBOJINTH HCCIICOBAHUE 3aBUCHUMOCTUA OJHOW (DYM3MYECKOW BEIUYUHBI OT
OPYTOM €  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pPE3yJbTaThl MOJIYYECHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ Y4E€TOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHH, JIeJaTh BEIBOBI 10 PE3YJIbTATaAM
HCCJIEI0BAaHNUS;

¢ IPOBOJINTh KOCBEHHBbIC M3MEpEHUs (U3MYECKUX BEIWYUH, IPU ITOM
BbIOMpATh ONTUMAJIbHBIA METOJ] U3MEPEHUs, OIEHUBATh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHIA;

* IPOBOJIMNTH OMBITHI 10 MPOBEPKE MPEIJIOKEHHON THMIIOTE3bI: IUIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE pE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3B;

e cOOMIOAATH MpaBuiia 0E€30MaCHOTO TpyJAa MpPU MPOBEACHUM UCCIEIOBAaHUN B
paMKax  y4yeOHOro  SKCHEpUMEHTa, NpakTUKymMa U Yy4eOHO-
HCCJIEI0BATENBCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIHOJb30BaHUEM
M3MEPUTETHHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

epelIaTh pacy€THBIE 3a/Jauyd C SIBHO 33JaHHOW © HESBHO 3aJIaHHOMN
(¢u3MYecKOl MOJENbI0: Ha OCHOBAHMM aHAalIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOH MOJEIM, OTBEYAIOmeH TpeOOBaHHMAM 3aJavH,
OPUMEHATh  (HOpPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
(bu3MYEeCKUX TEOpUd TPHU UCIOJIb30BAHUM MAaTEeMaTHUYECKUX METOJ/IOB
peuieHus 3aj1a4, MpOBOJUTh pacu€Thl HA OCHOBAHUH UMEIOIINXCS TAHHBIX,
aHANIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C
Y4ETOM MOITYUYEHHBIX PE3YJIbTATOB;

e peIIaTh KaueCTBEHHBIE 3a/1a4M, TPEOYIOIIME TPUMEHEHHUS 3HAHUN U3 Pa3HbIX
paszenoB Kypca (U3UKM, a Tak)Ke HHTETpaluy 3HAHUK U3 JAPYyTHX
PEeIMETOB E€CTECTBEHHO-HAYYHOT'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
LEMOYKY pacCy>XI€HHUI ¢ OOPOI HAa U3yUEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH
1 (pU3uYecKue SIBJICHMUS;

¢ ICIIOJIB30BATh ~ TEOPETHYECKHWE 3HAHUS JUIsl OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENIbHBIX MTPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MTPOLIECCOB;

e IPUBOJUTH IPUMEPHI BKJIAJAa POCCUHUCKHUX U 3apyO€KHBIX YUEHBIX-(PU3HKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOUIEro MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh M OLEHUBATh IMOCIEJICTBUS OBITOBOM M MPOU3BOJICTBEHHOM
JESTENbHOCTH 4YEJIOBEKa, CBSA3aHHOM € (PU3MYECKUMM TMPOIECCaMU, C
MO3ULIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPE/ICTABICHUN O PALIMOHAIEHOM
MPUPOAONOIb30BAHUH, & TAKKE€ Pa3yMHOM HCIOJIb30BAHUM JIOCTHKEHUUN
HAyKd W TEXHOJOTWMH JUIsl JaJbHEHIIEro pPAa3BUTHS YEJIOBEYECKOIO
00I1IeCTBA;



o IPUMEHSTh Pa3Iu4Hble CHOCOOBI PadOThl ¢ HHpOpMaLMEN (PHU3NUECKOTO
COJCp’KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIC
TEXHOJOIMM JJI1 TIOHUCKA, NepepabOTKU U TNPEAbsIBICHUS YUYEOHOH H
Hay4HO-TIOMYJISIPHOM MH(OpMaLUK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uH(pOpMAIlMK, TMOJNYYCHHON U3 Ppa3NUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAIM3UPOBaTh  MOJIydyaeMyl0  HMH(OpManuo0 U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TAK U HA OCHOBE
aHaJln3a UCTOYHUKA UH(OPMALINY;

e IPOSIBJIATH OpraHU3allMOHHBIE U [IO3HABaTEJIbHbIE YMEHMUS
CaMOCTOATENBHOTO  NPHOOPETEHHs HOBBIX 3HAHUW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-HUCCIIEeI0BATENIbCKUX PadoT;

epaboTaTh B TIpYIIE C KCIOJIHEHUEM pa3IUYHbIX COLHUAIBHBIX pPOJIEH,
IUITaHUPOBATh PabOTy I'PYMIIbI, PAlIMOHATIBHO PACTIPEAEIATh AEATEIBHOCTh
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATH BKJAJ KaXJAOro W3
Y4aCTHUKOB TPYMIIBI B PELICHHE paccCMaTpruBaeMoil mpoOIeMbl;

* IPOSIBJIATh MOTHBALMIO K Oynaymied mpodeccrnoHalbHON NeATeIbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undgposbie)
Kontpoabubsie IIpakTnyeckue
n/n NPOrpaMMsbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThI
pecypcsl
Pa3zaen 1. HAYYHBII METO/ ITO3HAHUSI ITIPUPO/IbI
11 HayuHb1il MeTO1 TO3HAHUS IPUPOBI 6
Hroro o pasneny 6
Pazpnen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 JuHamuka 10
2.3 Cratuka TBEpIOTO Tena 5
2.4 3aKOHBI COXpPAaHEHUS B MEXaHUKE 10
Utoro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJIIPHOKHHETHYECKON TEOPUH 15
3.2 Tepmonnnamuka. TennoBble MalIMHbI 20
33 ArperaTHble COCTOSIHUSI BelecTBa. Pa3oBbie 14 1
TIePEeXO0/IbI
Uroro mo pazneny 49

Paznen 4. DJIEKTPOAUHAMUKA

4.1 DNeKTpUYECKOe ToJIe 24

4.2 [TocTOSTHHBIN EKTPUUYECKUIA TOK 24




4.3 Toku B pa3mIu4HBIX Cpeaax 6
Uroro no pazneny 54
Paszen 5. ®U3HUYECKHUHA MPAKTUKYM
5.1 Ou3nyecKkuii NpakTUKyM 16 16
Hroro no pazneny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosmmmuyecTBo yacos DJIeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoka Beero Konrtpouabsnbsie IIpakTnuyeckue fsyqemm 26[()1;I;onaTeanble
padoThI padoThbI pecypes:

®dusuka — GpyHmaMeHTaIbHAs HAyKa O 1

npupoe

HayuHb1ii MeTO TO3HAHUS U METOJIBI 1

UCCIeIoBaHus (PU3UUYECKUX SIBICHUI

OKCIIepUMEHT U TEOpHUs B Ipoliecce

no3HaHus npupoasl. Habmonenue u 1

HKCIIEPUMEHT B (PU3UKE

Crioco0b1 n3MepeHus: PU3NYECKUX BETUUHH 1

AOCOMIOTHAS M OTHOCHUTENbHAS

MOTPEIIHOCTH U3MEPEHUN PU3NIECKUX 1

BEJIMYHMH

MonenupoBanue B ¢pusuke. Poib u mecto

¢busuku B GOpMUPOBAHUHN COBPEMEHHON 1

HAY4YHOI KapTHHBI MUpPa, B IPAaKTUYECKOM

JIEeATEIIbHOCTH JIFOACH

Mexanunueckoe awxkeHue. Cucrema

orcyeta. OTHOCUTENIBHOCTh MEXaHUYECKOTO 1

newkenus. [Ipsimas u oOpaTHas 3agauu

MEXaHUKH

Pannyc-BekTop MatepralibHOM TOYKH, €TI0 1

MPOEKIIMU Ha OCU KoopAuHAT. Tpaekropus.




10

ITepememenue. CkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE.
I'padmyeckoe onricanne paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKECHHUS

CrnosxeHue nepemMemeHnii 1 CKOpoCcTeu.
Pemenne 3anau

11

HepaBHomepHoe nuxenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamoinaeitnoe
JIBIJKEHHE C MTOCTOSIHHBIM YCKOPEHUEM

12

13

14

15

16

17

['padmyeckoe onrcanue MPsIMOIMHEHHOTO
JIBUJKEHUS C IOCTOSIHHBIM YCKOPEHUEM

CBobOoHOE nazieHne. Y CKopeHue
CBOOOIHOTO TaieHNs. 3aBUCUMOCTD
KOOP/IMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX Tpaduku

JIBuxkeHue Tena, OpOIIEeHHOT0 MO/ YIJIOM K
TOPU30HTY

KpuBonuneiinoe nBuxeHue. JBrmkeHue no
OKPYKHOCTH. YTJIOBas U JJMHEWHAs
ckopocts. [lepron 1 yacrora.
[lenTpocTpeMUTENHEHOE U TIOJTHOE
YCKOpEHUe

KonTponbHas pabota no teme
"KunemaTtuka"

[Tepsriif 3akoH HeroToHA. HEpuinaibHbIC
cucremsl orcuéra. [IpuHuun
OTHOCUTENBHOCTH [anumnes.




HeI/IHepHI/IaJ'IBHBIe CHCTEMBI OTCUETa

Cuna. PaBHOelcTBYIOMAs cuia. Bropoit

18 3akoH Hprotona. Macca

19 B3anmoneiicteue ten. Tperunii 3akoH
Hprotona

20 [Tpunun cynepno3uiuu cui. Pemenne
3a/1a4y Ha IpUMEHEeHUe 3aKOHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DOKBUBAJIEHTHOCTh TPABUTALIMOHHON U
WHEPTHOU MacChI

99 Cuua TSDKECTH U yCKOPEHHE CBOOOIHOTO
MajeHus
JIBrkeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUY€EcKasi CKopocTb. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u Buas! cun

25 TpeHus. JIBUKEHUE B KUIKOCTH U Ta3e C
Y4€TOM CUJIbI CONPOTUBIIEHUS CPEJIBI

26 Hasnenue. ['ugpocrarnueckoe JaBleHUE.
Cuna Apxumena
AOCONIOTHO TBEPJIOE TEIIO.

27 [TocTynarenbHOE U BpalaTelibHOE
JIBUKEHUE TBEPJIOTO Tella

28 MOMEHT CUJIbl OTHOCUTEIBHO OCH
Bpaienus. [lneqo cubl

29 CrnosxeHue cujl, NPUIOKEHHBIX K TBEPAOMY

teny. LleHTp TsxecTH Tena. Y cinoBus



30

paBHOBeCHsI TBEPJIOTO Tesa. Bubl
paBHOBECHS

Pentenue 3amau

31

Konrponbnas padora no teme "Iunamuka.
Craruka TBepaoro tena'

32

Nmnynbc maTepuanbHOM TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp mace
CHUCTEMBbI MaTepHUAJIbHBIX TOUYEK. TeopeMa o
JABWKCHHU LICHTPA MAaCC

33

34

35

Nmnynbe cuiibl 1 U3BMEHEHHE UMITYJIbCA
Tena. 3aKOH COXPaHEHUsI UMITYJIbCA.
PeaxkTuBHOE IBMXKEHUE

MoMeHT uMITyJIbca MaTEpPUAIbHON TOYKH.
IIpencraBiaeHre 0 COXpaHEHUU MOMEHTA
UMITYJIbCA B LICHTPAJIBHBIX IOJAX

Pemenne 3agau

36

Pabota criibl Ha MaoM U Ha KOHEYHOM
nepemereHnn. I'paduueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

37

Kunernueckas sneprus. Teopema 06
M3MEHEHUU KHHETUYECKON YHEPTHH
MaTepUaIbHOU TOUKH

38

39

HOTCHHI/IaJ'II)HBIe " HCIIOTCHUUAJIbHBIC
cwibl. IloTeHIMansHas 9HEPIH-. BTOpaﬂ
KOCMHYCCKaAsA CKOPOCTb

Tperbs kocMudeckasi ckopocTb. CBsi3b
paboThl HENOTEHIMATIBHBIX CUJI C



U3MEHEHHEM MEXaHUUYECKOW YHEPTUN
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOHN dHEpPTUn

Ynopyrue u Heynpyrue cTOJIKHOBEHHUS.

40 VYpasHenue bepHynm it nacaibHON
KHUJIKOCTH

41 KonTponbHas pabota no teme "3aKoHBI
COXpaHEHUs B MEXaHHKE"
PazBuTune npeacraBieHuii 0 npupoe

42 ternoTsl. OcHOBHBIE NoNoxkeHust MKT.
Huddysus. bpoyHoBCcKkoe qBUKEHHE
CtpoeHue ra3000pa3HbIX, KUAKHX U

43 TBEPABIX TeN. XapaKkTep ABMKCHUS U
B3aMMOJIEHCTBYSI YACTHI] BEILIECTBA
Macca 1 pazmepbl MOJIEKYJT (AaTOMOB).

44 KonuuecTBo BemecTBa. [locTosinnas
ABoraapo

45 Temnepartypa. TemioBoe paBHOBECHE.
[kana [enbcust

46 Pemenue 3anau

47 UneanpHblii ra3. ['a3oBble 3aKOHBI

48 VYpasuenue Menzeneepa-Knaneiipona.
Pemenne 3anau

49 AOcomoTHas TemrepaTtypa. 3aKkoH
JanproHa

50 W3omporeccsl B uealbHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA

51 I'padmyeckoe nmpencraBieHue



52

M30IPOIIECCOB: M30TEpMa, U30X0Pa,
u3o0apa

OcHoBHoe ypaBHeHre MKT

53

54

55

56

Pemenune 3agau

CBs13b a0COFOTHOM TeMIEPaTypPhl
TEPMOJIMHAMUYECKON CUCTEMBI CO CPEeAHEN
KMHETUYECKOW SHEPTUeHl MOCTYyNaTeIbHOro
TEIJIOBOTO JIBM)KEHUS €€ YaCTHll

O06001IeHEe ¥ cucTeMaTh3alus 3HaH!i 110
TeMme "OcuoBel MKT"

Kontposnbnas padota o teme "OCHOBBI
MKT"

57

58

59

60

61

TepMoanHaMuyeckas cucTema. 3alaHue
BHEWIHUX ycnoBul it T/ cucreMsl.
BHemHne 1 BHYTpEHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUsI BEJIMYMH, OIMCBIBAIOIIUX €€ HA
MHUKPOCKOIINYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
CamornpousBoibHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monens uneainbHOro ra3a B
TEPMOJUHAMHUKE. Y CJIOBUS IPUMEHUMOCTU
9TOU MOJEIN

VYpasuenue Menneneesa-Knanelipona u
BBIPAKEHUE JUUIsl BHYTPECHHEW DHEPTUU
BeIpaxxenue 11 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJI€aIbHOIO rasa.



62

63

64

KBa3ucraTrueckue u HeCTaTHUECKUE
MIPOLIECCHI

DneMeHTapHas paboTa B TEpMOJIMHAMHUKE.
Brruucnenue paboTsl 1o rpaduky mporecca
Ha pV-auarpamme

Tenonepenaya Kak criocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEPIICHHSI pabOThI

KoHBeK1si, TeTIonpoBOIHOCTS,
U3JTy4YeHue

65

66

67

68

69

70

71

KonnuecTtBo TemnoTel. TemoéMKocTs Tena.
VY enpHas U MOJIIpHAs TEIJIOEMKOCTH
BEILECTBA. Y eNIbHAs TEIUIOTA CrOpaHus
TOIUIMBA

Pacuér xonmyecTBa TEIIIOTHI IPU
Temionepeaaye

[Tonsitue 06 aguabaTHOM TpoIEcce.
[TepBrIil 3aKOH TEPMOIMHAMUKHI

KonuruecTBo TEMIOTH U paboTa Kak MephI
U3MEHEHUs BHYTpeHHEH sHepruu T/1
CHCTEMBI

BTopoii 3aKk0H TepMOJIMHAMUKY J1JIsI
PAaBHOBECHBIX 1 HEPAaBHOBECHBIX
npoiieccoB. HeoOpatumMocTh MpupoIHBIX
MPOLIECCOB

[IpuHIMTIBI 1EMCTBUS TEIIOBBIX MAIIIVH.
KII1JI

Maxkcumansroe 3HaueHue KITJI. Ilukn



72

Kapno

Penrenue 3anau

73

DKOJIOTUYECKUE ACIIEKTHI UCIIOJIb30BAHUSI
TEMJIOBLIX aABUTaTeneil. TermioBoe
3arpsi3HEHNUE OKPYKAIOLEH CpeIbl

74

75

76

77

78

79

Penrenue 3anau

O0001IeHNE U CUCTEMATHU3AIMS 3HAHUHN 110
teme "Tepmoannamuka. TemmoBbie
MAalInuHb!"

KonTponbhas pabota mo Teme
"Tepmonunamuka. TerioBbie MaTuHbL"

[TapooOpazoBaHue U KOHICHCAIHSL.
Vcnapenue u kuneHue. Y aenbHast TeIioTa
napooOpa3oBaHUs

HacplleHHbIe ¥ HEHACHIIIEHHBIE M1aphI.
KauecTBeHHast 3aBUCUMOCTB IVIOTHOCTU U
JIaBJICHUS HACBIIICHHOTO [1apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMa HACHIILIEHHOTO Tapa. 3aBUCUMOCTh
TEMIIepaTyphl KAIICHUs OT JaBJICHUS B
KUIKOCTH

BraxxnocTs Bo3yxa. AGCOMIOTHAS U
OTHOCHUTEIbHAS BIa>KHOCTD

80

81

Penrtenue 3anau

Teépnoe Teno. Kpucramnmueckue u
amop¢HbIe Tena. AHU3OTPOIHS CBOKCTB
KpUCTAJIOB

82

[InaBnenue u kpuctamM3auus. Y aeibHas



83

84

TeruioTa masieHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenune
u cxatue. Casur. Moayns FOnra. [pegen
ynpyrux nedopmaruit

TermmoBoe paclMpeHue KUIKOCTEN U
TBépI[bIX Teal. AHT APMOHU3M TCIUIOBBIX
Kosie0aHuI YacTHl] BeIleCcTBa

85

[TpeoOpazoBanue sHeprun B (ha30BBIX
nepexozax

86
87

88

VYpaBHeHue TEII0BOro OanaHca

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHHE. KanmuisipHbie
aBlieHus. JlaBneHue moj UCKpUBIEHHOM
MOBEPXHOCTHIO KUAKOCTU. Dopmyna
Jlarmaca

89

90

91

92

O06001IeHE ¥ cucTeMaTH3alus 3HaH!H 110
TeMme "ArperatHble COCTOSIHUS BEILIECTBA.
da3oBbIe niepexoabl"”

KonTponbhas pabota no teme "Arperarubie
cocTosiHus BeuecTBa. PazoBbie nepexo bl

OnexTpusanus Tea U €€ IposBICHUS.
OnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUYECKHX 3apsaaoB. [IpoBorHIKH,
JUBJIEKTPUKHU U MTOJTYTIPOBOAHUKU

DneMEHTApHBIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHUs DIIEKTPUYECKOro 3apsaa

93

BzaumoneiictBue 3apsanoB. Toueunsie
3apsabl. 3akoH Kynona



94 Pemenue 3amau

95 Onektpuyeckoe notie. Ero neiicteue Ha
AIEKTPUUECKUE 3aPSIbI

Hanpsx€HHOCTB 3JIEKTPUYECKOrO I1OJIS.
96 [TpoOusrii 3apsia. JInaM HANPsHKEHHOCTH

SJICKTPUYICCKOTO ITOJIA. OIIHOpO[[HOC
SJICKTPHUYCCKOC I10JIC

[ToTeHIMaTbHOCTD AIEKTPOCTATHYECKOTO
97 noys. Pa3HOCTh IIOTEHUUAIOB U
HaTMpsHKCHUE

[ToTeHnnanbpHas SHEPIUs 3apsja B
98 anekTpocratuyeckoM mnosne. [lorenunan
AIEKTPOCTATUYECKOTO OIS
CBs13b HANPsHKEHHOCTH TIOJIS M PA3HOCTH
99 MOTEHIUAIOB JUIS AJIEKTPOCTATUYECKOTO
OISt

100 [IpuHIUIT CynIEpIO3UIUH DIIEKTPAUUECKUX
HoJeu

101 Pemenue 3amau

[Tone Toueunoro 3apsna. [lose paBHOMEPHO

102 .
3apsKEHHOMN cdepbl

[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 mrapa. [lone paBHOMEpHO 3apsKEHHOM
OECKOHEYHOM IIOCKOCTH

104 [TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE.
VYcnoBue paBHOBECUS 3aps10B

105 I[I/IBJ'ICKTpI/IKI/I " IOJIYIPOBOJAHHUKHU B
SJICKTPOCTATHUYCCKOM I10JIC



Konpaencarop. D1eKTpoEMKOCTh

106 KOHJIeHCaTOpa. DIEeKTPOEMKOCTH TIIOCKOTO
KOHJICHCAaTOpa

107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB

108 IlocnemoBaTeabHOS COCAUHCHHE
KOH/ICHCATOPOB

109 DHeprus 3apsKEHHOTO KOHJEHCaTopa

110 Pemenue 3amag

111 JIBr>keHue 3apsKEHHOW YaCTHULIBI B
OJIHOPOJHOM JJIEKTPUIECKOM TOJIe

112 Pemenue 3amag

113 O0o01IeHne 1 cucTeMaTH3aIus 3HaHUH 110
TeMe "DnekTpuyeckoe nose"

114 KonTponbhas paboTa mo teme
"OnexTpuueckoe nojue"
Cuna Toka. IlocTosHHBIN TOK. Y CIIOBUS

115 CYIIIECTBOBaHUS TTOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116 HcTtounuku Toka. Hanpspkenne u 3/1C

117 3akoH Oma [Jid yyacTKa LEIu.
DNEeKTpUIeCcKOoe COMPOTUBICHUE
3aBUCHMOCTh COIPOTHUBIICHUS OJTHOPOTHOTO

118 MIPOBOJIHUKA OT €0 JITTMHBI U TIIOIIA TN
MOTIEPEYHOTO CEUCHUS

119 VY nenpbHOE CONMPOTHUBIICHHUE BEIIIECTBA.
Pemenne 3amaq

120 [TocnenoBarenbHOE, TapaIETBLHOE,

CMCHIAHHOC COCAMHCHUC IMTPOBOAHNKOB



Pacuér pa3BeTBIEHHBIX DIIEKTPHUUECKUX

121 1
nenei. [Ipasuna Kupxroga

122 Pemenue 3amag 1

123 Pabora anekTpudeckoro Toka. 3akoH 1
Joxoyns —Jlenna

124 Perienue 3anau 1
MOIHOCTB 3AEKTPUUECKOTO TOKA.

€IUIOBas MOIIHOCTD, BEIIEIIEMast Ha

125 T , 1
pesucrope

126 Pemenue 3amau 1

127 OJIC 1 BHyTpEHHEE CONPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3axoH OMa AJ1s1 IOJIHOM (3aMKHYTOM) 1
AIEKTPUYECKOHN LETH

129 Pemenne 3amau 1

OIIIHOCTHh MCTOYHHMKA TOKA

130 M 1

131 KopoTkoe 3ambikanue 1

132 KoHneHcaTop B 1enu mocTOSHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemrenue 3anad mo treMe "IlocTOSHHEIN 1
ANEKTpUYECKUI TOK"

135 Pemenue 3aga4u no teme "IlocTossHHBIH 1
AIEKTPUIECKUI TOK"

136 Pemenue 3aga4d no teme "IlocTossHHBIH 1
ANEKTpUYeCcKuil TOK"

137 O06001IeHEe ¥ cucTeMaTh3alus 3HaH!i 110 1

teMme "[10CTOSHHBIN 2IEKTPUUECKU TOK"



138

139

140

141

KoHTponbHas pabora 1mo Teme
"IlocTOSIHHBIN AMEKTpUYECKUi TOK"
DneKTpruyecKasi MPOBOAUMOCTh PA3IMYHBIX
BEIIECTB. DJICKTPUUYECKUI TOK B METaJLIaX.
CBepXIpoBOJIMMOCTh

DJIEKTPUUYECKHM TOK B pacTBOpax U
pacruiaBax 3JeKTposuToB. 3akoHbl Dapases
JUTSL DJICKTPOJTH3a

DJIeKTpUUYECKHil TOK B razax. [Imazma

142

143

DJIEKTPUYECKUHN TOK B BaKyyMe.
Bakyymubie mpuOopsI

DNEeKTPUUECKUI TOK B TIOTYTIPOBOJHUKAX

144

145

146

147

[TonynpoBOIHUKOBBIE TPUOOPHI

@uU3nYECKH MPAKTUKYM II0 TEME
"M3MepeHune CUiIbl TOKA U HaNpSHKEHUS B
LIENH NOCTOSIHHOT'O TOKA IPH MOMOIIHN
aHAJIOTOBBIX M LU(POBBIX U3MEPUTEIbHBIX
npubopoB" uiK "3HAKOMCTBO ¢ UPPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MEpeHus: PU3NUECKUX BETHUUH MIPH
MTOMOIIY KOMITBIOTEPHBIX JaTYUKOB"

OU3NYECKHUI TPAKTUKYM T10 TEME
"N3y4ueHre HepaBHOMEPHOIO JBUKEHHUS C
LEJIbI0 ONIPEICIICHUSI MTHOBEHHOM
ckopocTH"

DUBNYECKUIN TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM




JIBIDKEHUHN 10 HAKJIOHHOM IIJIOCKOCTH' WMIIN
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHHU MIPU PABHOYCKOPEHHOM
IBIOKeHUN"

Pu3nyecKuil MPaKTUKYM 110 TEME
"N3mepeHue yCcKopeHust CBOOOHOTO

148 nageHus" win "M3yueHnue ABMKEHUS Tena,
OpOLICHHOTO TOPU30HTAIBHO"
@uU3HYECKUI MPAKTUKYM II0 TEME
"N3ydyeHue IBUKEHUSA TeJa 10 OKPY>KHOCTH
149 C TIOCTOSIHHOM T10 MOZYJIIO CKOPOCTBIO" MIIH

"HccnenoBanue 3aBUCMMOCTH IIEPHUO/IA
oOpalieHnss KOHUYECKOT0 MasiTHUKA OT ero
napamerpos"”

@u3nYeCKUil PAKTUKYM 110 TEME
"N3mMepeHne paBHOAEHCTBYIOLIEH CHIIBI
NIpY JABIKEHUH OpycKa 10 HaKJIOHHOU

150 mwiockocTu" wnu "lIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHH JIBIKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHuE OT €ro Macchl”

Pu3nyecKuil MPaKTUKYM 110 TEME
"HccenoBaHue 3aBHCUMOCTH CHII
YOPYTOCTH, BO3HUKAIOIINX B MPYKUHE U

151 pe3nHOBOM 00pa3slie, OT X Aepopmaruun”
unu "M3yueHne NBUKEHHS CUCTEMBI TEJl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
nErkuii 0J10K"

152 @uU3NYECKHI MPAKTUKYM II0 TEME



153

154

155

"Uzmepenue kodhdummeHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KOA(PPHUIIMEHTA
3apucumocT FTp(N)" mu "MccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
IUIOCKOCTH € IEPEMEHHBIM KO3 PUIIEHTOM
Tpenus" wnu "M3yueHue ABUKEHUs Ipy3a
Ha BaJly ¢ TpeHuem"

@U3NYECKUN PAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOrO TeJla, UMEIOIIETO OCh BpaLCHUS "
nnu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacu€t cu ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPIOTO TeJa, UMEIOLETO
101 OTOPHI"

OU3NYECKHUI TPAKTUKYM 10 TEME
"N3mepenue uMIrynbca Tena mno
TOpMO3HOMY IyTH" ninu "M3mepenune Cuiibl
TATHU, CKOPOCTH MOJEIIH JIEKTPOMOOMIIS U
MOITHOCTH cuJibl TATK" Wik "CpaBHEHUE
W3MEHEHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" ninn "HccnenoBanue coxpaHeHUs
UMITyJIbCA IIPU YIIPYTroM B3auMoiencTsun"
win "M3MepeHre KHHETUYECKOH dHeprun
TeJa 1Mo TOPMO3HOMY IyTH"

Pu3nYeCKUil MPAKTUKYM I10 TEME
"N3y4ueHne n30TepMHUUYECKOTO Mpoliecca
(pekoMeH1I0BaHO HCIIOIb30BaHHE
nndposoit maboparopun)" niau "M3ydenne
M30XOpHOTO Mnponecca" nnu "M3yuenne




156

157

158

159

n3zobapnoro mporecca” win "lIpoBepka
yYpaBHEHHUs cOCTOSHUSA"

@U3NYECKHI PAKTUKYM II0 TEME
"N3mepenne ynenbHON TeTOEMKOCTU" Uin
"UccnenoBanue npolecca OCThIBaHUS
Benrectna" wiu "Mccnenosanue
aanabaTHOrO Tiporecca” win "M3ydenue
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
JKuakocren"

Pu3nyecKuil MPaKTUKYM 110 TEME
"N3y4ueHne 3aKOHOMEPHOCTEN HCITapEHUSI
)kuakocteit” win "M3mepenne yaenbHou
TEIJIOTHI TUTaBIeHus Jibaa" win "Uzyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenue abCOIIOTHOM BIIaXKHOCTHU
BO3/1yXa U OLIEHKa MaccChl IapoB B
nomerienun". Msmepenne korppurmenta
MOBEPXHOCTHOTO HATSKEHUSI

@uU3nYECKH MPAKTUKYM II0 TEME
"Habmroienre mpeBpamieHus SHEpruu
3apsYKEHHOT0 KOHJIEHCATOPA B SHEPTHIO
u3nydyeHus ceeroanoaa’ i "Mzyuenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKaIIEeH
koHzAeHcarop" win "Pacnpenenenue
Pa3HOCTH MOTEHLIMAJIOB (HAPSDKEHUs) IpU
MOCJIeI0BATEILHOM COEIMHEHUN
KOHJICHCATOpOB"

@u3nyecKuil MPaKTUKYM 110 TEME



160

"UccaenqoBaHue CMEIIAHHOTO COSTUHEHUSI
pesuctopos" unu "M3MepeHue yaeapHOro
CONPOTHUBIICHUS MPOBOJAHUKOB" HIIN
"WccmenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JJTs JTAMITB HaKaJTuBaHUs"

DU3NYECKUIN TPAKTUKYM T10 TEME
"Habmronenue snekrponuza’ uim
"N3mepenue 3apsiia 0OTHOBAJIEHTHOTO HOHA"
nn "UccnenoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIEepHOI XapaKTepUCTUKU Auoa"

161

162

163

164

165

166

PesepBHbIit ypok. O6001ICHNE U
cucreMatusanus 3HAaHUH 110 TEME
"KunemaTtuka"

PesepBHbIit ypok. O60011eHNE U
cUCTEMaTH3allus 3HAHHU 110 TeMe
"Tunamuka"

PesepBHbIil ypok. O60011IeHNE 1
cucTteMaTu3anus 3HaHui no teme "CraTuka
TBeporo Tena'"

PesepBubIil ypok. O600111eHNE U
CHUCTeMAaTU3als 3HaHui 1o TeMe "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

PesepBHbIit ypok. O600IICHNE U
cuctemMaTu3anys 3Hanuil o reme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teopun”

PesepBubIil ypok. O6001eHNE 1
cucreMatTu3sanus 3HAHUH 110 TEME
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168

169

"Tepmonunamuka. TernoBbsie MauHb!"

PesepBubIil ypok. O60011IeHHE H
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"ArperaTHbl€ COCTOSIHHSI BEIIECTBA.
da3oBbIe nIepexoabl"”

PesepBHbIit ypok. O6001ICHNE U
CUCTEMaTH3aIKs 3HAaHUH 110 TEMe
"Dnexkrpruueckoe nosie"

PesepBHeIit ypok. O600IICHNE U
cUCcTeMaTH3alys 3HaHUH 110 TeMe
"IlocTOsSIHHBIN AMEeKTpUYeCKuil TOK"

170

PesepBHbIii ypok. O6001ICHNE U
cucreMaTHu3anus 3HaHui no teme "Toku B
pa3iInuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

Msxumes I'.51,byxoBue b.b.,Corckuit H.H ®u3uka. yuedonuk mis 10 xkmacca
o0meobpazoBaTenbHbIX yupexkaenuii M,; [Ipocsemnienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Msikumes .51, b.b. Byxosues, H.H. Corckuii.®usnka 10 knace. YaeOHUK Asist
obmeoOpazoBaTenbHBIX yupexaenuid — M.: [IpocBemienue,
PemvkeBuu A.IL. 3agaunuk no ¢usuke 10-11 knaccer. — M.: Ipoda,

Kupuk. JI.A. ®uzuka CamocTosTEIbHBIE U KOHTPOJIbHBIC paboTh.M.: Miekca

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

http://physics.nad.ru/Physics/Cyrillic/mech.htm

http://library.istu.edu/hoe/books/isotope.pdf

http://experiment.edu.ru/

A w o

http://physica-vsem.narod.ru/
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