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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma o ¢u3uKe Ha ypOBHE CpeaHEro ooOmero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTENbHON MpPOTrpaMMBbL,
npencrasnenbix B ®I'OC COO, a Ttakxke ¢ ydéroMm QenepanbHON pabodeid Mporpammbl
BocnuTanuss U Kouuenmuu mnpenojgaBaHus ydeOHoro mpenmera «®Pusnka» B 00pa3oBaTelbHBIX
opranuzanusax Poccuiickoit denepanuu, peanu3yommux OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI.

[Iporpamma no ¢usmke onpenenser 00s13aTeIbHOE TPEIMETHOE COAepkKaHKe, YCTaHABIUBAET
PEKOMEHIYEMYIO IOCIIE0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eioB yd4eOHOro IpeaMera ¢ y4yéToM
MEXIIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHocTtel oOyuatonuxcs. [Iporpamma no ¢usuke gaét npeacTaBieHUE O LENIIX, COJIePKaHUH,
oOmieil cTpaTeruy OOyYeHUs, BOCHUTAHUS M PA3BUTUS OOYYAIOIIMXCS CPEICTBAMH Y4EeOHOTO
npenMera «Pu3nkay Ha yriyoaéHHOM ypOBHE.

Wzyuenne kypca ¢(us3uku yrayOn€HHOTO YpOBHS TIO3BOJISIET PEaIM30BaTh  3a7add
npodeccHoHaNbHOM OpUEHTAIlMH, HAMpPaBJICHO Ha CO3/aHHUE YCJIOBHM ISl MPOSIBICHUS CBOMX
MHTEIJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM 00yYaromMUMCs, KOTOPhIe HEOOXOIUMBI
Ui TpoAODKeHHs oOpa3oBaHHMs B OpraHu3alusax MnpodeccHoHambHOro 00pa3oBaHUS 110
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM M WH)KEHEPHBIM CIICIUATBHOCTSIM.

B nporpamme no ¢u3uke onpeaensorcs MIaHUpyeMbIe pe3yIbTaThl OCBOSHUS Kypca (QU3UKH
Ha ypPOBHE CpemHEero oO0IIero oOpa3oBaHUsS: JMYHOCTHBIC, METallpeIMETHBIC, MpeIMETHbIe (Ha
yriayOonéHHoOM ypoBHE). HaydHO-MEeTOq0I0rHYecKoil OCHOBOM st pa3paboTku TpeOoBaHUM K
JUYHOCTHBIM, METANpeJAMETHBIM H MPEIMETHBIM pe3yjibTaTaM OOYYalOLINXCs, OCBOMBIIMX
nporpaMMmy 1o (U3MKe Ha ypOBHE CpeaHEero oOImero oOpa3oBaHMs Ha YIIIyOJEHHOM YpOBHE,
SIBIISIETCS CUCTEMHO-IESTEITbHOCTHBIH MOIX O/,

IIporpamma no (pu3KKe BKIIOYAET:

TUTAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (pU3MKM Ha yriryOJIEHHOM YpOBHE, B TOM YHCIE
IpeMETHBIE PE3yNIbTaThl IO TOAaM O0yUYEeHHUS;

cojepxkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢Qu3MKe HMMeeT NPUMEpPHBIH XapakTep U MOXET ObITh HCIIOJIb30BaHa
YUUTENSAMHU (PU3UKH TSI COCTABJICHUSI CBOMX Pab0OYUX MPOTPAMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENEH U MPETOCTaBISIET
BO3MOYKHOCTH JJIsl peasTU3alliy PAa3IUIHBIX METOJHYECKUX ITOAXO0/I0B K MPETOAaBaHUI0 (PH3UKH Ha
yrIIyOJI€HHOM YpOBHE IPH YCIOBUU COXPAaHEHMsI 0053aTeIbHOM YacTu Coiep KaHus Kypca.

dusnka Kak Hayka 0 Hambojee OOIMMUX 3aKOHAX MPHUPOJBI, BHICTyNAasi B KaueCTBE y4eOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHMHA 00 OKpyXarolleM MHpe.
[IkoNBHBI Kypc PU3UKH — CUCTEMOOOPA3YIOIINH JIJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIECCOB M SBJICHUHN, M3Y4aeMbIX XUMMHEH,
ounosoruei, pusmdyeckoi reorpadueit u actpoHomuei. Mcnonb30BaHNe W aKTHBHOE NMPUMEHEHHE
¢u3NUecKUX 3HAHUM OIpeNeNnuIo XapakTep U OypHOE pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B
cdepe PHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOJTYYCHHUST HOBBIX MaTEPHAIIOB C 33 JaHHBIMH
cBoiicTBamMH. M3yueHne (pu3MKU BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUHOU
KapTHHBI MHpa 00ydJaromerocs, B (popMUpoBaHUE YMEHHI NMPUMEHSATh HAYYHBIH METOJ TIO3HAHUS
IIPU BBITMOJIHEHUH UMH YUE€OHBIX UCCIICOBAHUIM.

B ocHOBY kypca ¢u3ukm Ha ypoBHE CpeAHETO 00IIero oOpa3oBaHHS TOJIOKEH DS HICH,
KOTOPBIE MO’KHO PacCMaTpUBAaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoesn yerocmuocmu. B cOOTBETCTBUU C HEW KYpPC SABJISIETCA JIOTUYECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuall U3 BCEX pa3leyioB (PM3MKH, BKIIOYACT KAaK BONPOCH KIACCHYECKOH, Tak U
COBPEMEHHOM (PU3HKH.



Hoea zenepanuzayuu. B cooTBeTCTBUM ¢ HEH MaTepuasl Kypca GPuU3nKu 00beTUHEH BOKPYT
¢usnueckux teopuid. Benynmm B Kypce siBisieTcst GOpMUPOBaHME MPEACTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IMOJIE.

Hoea cymanumapuzayuu. EE peann3anusi NpearnoyiaracT MCIOJIb30BAHHE T'YMaHUTAPHOTO
MoTeHIrana GU3NYECKOl HayKu, OCMBICICHUE CBSI3M pa3BUTUSA (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMH, HDABCTBEHHBIMHU M SKOJIOTUYECKUMU TPOOIEMaMH.

Hoesa npuknaonou nanpaenennocmu. Kypc ¢uszuku yriyOnE€HHOTO ypOBHS MpeIojiaraet
3HAKOMCTBO C UIMPOKUM KPYIOM TEXHHUYECKUX W TEXHOJIOTMYECKUX MPUIIOKEHUNH H3YyUYEHHBIX
Teopuid u 3akoHOB. llpu sTOM paccMaTpuBarOTCS Ha YpOBHE OOIIMX NPEICTABICHUN U
COBpEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa 3xonocuszayuu peanuzyercsi IOCPEACTBOM BBEJIEHUS JJIEMEHTOB COJEpKaHus,
MOCBSIIEHHBIX JKOJIOTUYECKUM MPOOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKUA U TEXHOJIOTUH, a Takke OOCYKACHHUsS MPOOJIeM PAalMOHAIBHOTO MPUPOIONOIb30BAHUS U
9KOJIOTHUECKOM 0€30MacHOCTH.

OcBoeHne copep)kaHusi MPOrpamMMbl 10 (PU3HMKE TOKHO OBITh MOCTPOCHO Ha MPUHIIMIIAX
CUCTEMHO-/IeATeIbHOCTHOTO noaxona. [ns ¢busuku peanusanus 3THUX MPUHIUIOB OazupyeTcs Ha
UCTIOJIB30BAHUU CAaMOCTOSITEIBHOTO OKCIEPUMEHTa Kak IIOCTOSHHO JAEWCTByomero (akropa
yuebHoro mpouecca. st yrmyOnéHHOro ypoBHS — 3TO CUCTEMAa CaMOCTOSITEIIBHOTO YYEHHUYECKOTO
SKCIIEPUMEHTA, BKIIIOYAIOLIETO (POHTAIbHBIE YYEHUYECKHE OIBITHl HPU HM3YyYEHUU HOBOIO
MaTepuana, JlabopaTopHble paboOThl M pabOTHI MpakTHKyma. [Ipu 3TOM BO3MOXKHBI JBa crocoba
peanu3anuu GpU3MYECKOro MpakTUKyMa. B mepBoM citydae MpakTUKyM MPOBOAMTCS JINOO B KOHIIE
10 u 11 xmaccoB, 1100 MOCIe MEPBOTO U BTOPOTO MOIYTroJUN B KaXKJIOM U3 3THUX KilaccoB. Bropoit
coco0 — 3TO0 HWHTerpauusi paboT MpaKTHKyMa B CHCTEMY Ja0OpaTOpHBIX padOT, KOTOpPbIE
IPOBOJATCS B THpolecce u3ydeHus pasgena (temsl). Ilpu 3ToM moj paboTamu NpakTHKyMa
MTOHUMAETCS CaMOCTOSITENIbHOE MCCIIE0BaHUE, KOTOPOE MPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOIO,
00001mEHHOr0 BUAa 6€3 MoImaroBoi HHCTPYKILIUH.

B nporpamme no ¢usnke cucreMa y4eHHYECKOro 3KCIEpHMEHTa, JIaOOopaTOpHBIX paboT u
IPaKTUKyMa MpPeJCTaBIeHa €IWHBIM IepeuHeM. BbiOop TeMaTHKU [UIs 3TUX BHUJOB YYEHHUYECKHX
MPAKTUYECKUX pPabOT OCYILIECTBISIETCd YYacCTHUKaMHM O0pa30BaTEIbHOIO Ipoliecca UCXOAS U3
0CcOOEHHOCTEH MMOYpPOYHOro TIJAHMPOBAHUS M OCHalleHus KabuHeta (usuku. Ilpu 3TOM
o0OecrieunBaeTcs OBJAJEHUE OOYYAIOUIMMUCS YMEHHUSMHU MPOBOJUTH NpPSIMblE M KOCBEHHBIE
U3MEPEHUs, MCCIIEOBaHUS 3aBUCHUMOCTEH (U3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB I10
IIPOBEPKE MPEJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue ynenseTcsl peleHUI0 PaCUETHBIX U KaueCTBEHHBIX 3a1ad. [Ipu atom mis
pacuéTHBIX 3a/ad MPUOPUTETOM SBIISIIOTCS 3aJayd C SIBHO 33JaHHOM W HESBHO 3aJaHHOU
¢bu3nvecKoil MOEbIO, MO3BOJISIIOIINE TPUMEHATh N3YUYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTU KaK W3
OJIHOTO pazlena Kypca, TaK M HMHTErpUpysd NpPUMEHEHHE 3HAaHWW W3 pasHbIX pas3aenoB. Jlis
KayeCTBEHHBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3a7aHus Ha OOBsICHEHUE/TpeICKa3aHue MPOTEeKaHUs
(bu3nyecKrx SBICHUNW U TPOIECCOB B OKpYXalollel >XKu3HU, TpeOyromue BbiOOpa (u3nueckoi
MOJIEH JIJIsl CUTYallMH PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu @I'OC COO k MaTepuanbHO-TEXHUIECKOMY 00ECTIEYCHHUIO
yuyeOHOro mporecca Kypc (u3uku yriiyOJEHHOTO YpOBHS Ha YPOBHE CpPEIHEro OOILIero
00pa3oBaHMs JOKEH U3Y4aThCsl B YCIOBUSAX MPEAMETHOrO KabnuHeTa. B kabuHeTe GU3UKU JOIKHO
ObITH HEOOXOaMMOE J1abopaTopHOEe 000PYIOBaHHE JUIS BBHIOJHEHUS YKa3aHHBIX B IpOrpaMMe Mo
¢u3MKe YYEHMUYECKHUX OIBITOB, JIaOOpaTOpPHBIX paboT U paboT MpakTUKymMa, a TaKxKe
JEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCcTpalioHHOEe  00OpyAoBaHHe (opMHpyeTcs B COOTBETCTBHM C  IPUHLIUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH W OOECIeYMBAET MOCTAHOBKY IEPEUMCIIEHHBIX B IPOrpamMMe II0
¢u3MKe KIIOUEBbIX JEMOHCTpalMd [ MCCIEAOBAaHUS M3Yy4aeMbIX SBJICHMM U TPOIIECCOB,
SMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.



JlaGopaTopHoe 00opyAOBaHUE JIJIsl YUEHUYECKUX MPAKTHYECKUX paboT (hopMupyercs B BUJE
TEMaTUYeCKHX KOMIUICKTOB U o0ecreyuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTndyeckue KOMIUIEKThI JIaOOpPaTOPHOIO 00OpYNOBaHMS JIOJIKHBI  OBITH
MOCTPOCHBI Ha KOMIUJIEKCHOM HCIOJb30BAHWU AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LU(POBBIX J1AOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

(dbopMHpoOBaHHE MHTEpECa U CTPEMJICHUS OOYYaroLUXCS K HAyYHOMY M3YYEHHUIO IPUPOBI,
Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HayyHOM  MeETO[e TMO3HaHus U (OpPMHpPOBAHUE
HCCIIEI0BATEILCKOTO OTHOILEHUS K OKPY/KAIOLUM SIBIICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTara HM3y4YeHHS OCHOB CTPOCHHUS
MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKHU;

¢dbopmupoBaHUe YMEHUN OOBSICHATH SIBICHHUS C HCIOJNb30BaHUEM (PHU3UUECKUX 3HAHMNA H
Hay4HBIX J0Ka3aTeIbCTB;

(dbopMHupoBaHKE TPEACTABICHUN O PONK (DU3UKU IS PA3BUTHUS APYTHX E€CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHWH O BO3MOXKHBIX cdepax Oyaymed mnpodeccHoHaTbHON
NeSTEeNbHOCTH, CBA3aHHBIX C (DU3MKOH, MOATOTOBKA K JajbHEHNIEMy OOYYEeHHMIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre HTUX Lened obecreunBaeTcsl pelleHHEeM CIEAYIOIIMX 3ajJad B Ipolecce
M3Y4CeHHS Kypca (GU3UKH HA YPOBHE CPEIHETO O0IIeTr0 00pa30BaHUs:

npuoOpeTeHue cucTeMbl 3HaHUM 00 oO0ImMX (QU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpHsIX, BKIFOYAs MEXAaHUKY, MOJICKYISAPHYIO (PH3HUKY, AJIEKTPOAMHAMUKY, KBAHTOBYIO (PH3HKY U
3JIEMEHTHI aCTPODU3UKH;

dbopMHupoBaHHE yMEHUI MPUMEHSTH TEOPETUYECKHE 3HAHUS IS OOBSICHEHUS (PU3UIECKUX
SIBJICHUH B IPUPOAE U /IS IPUHATUS MPAKTUUYECKUX PELICHUN B IOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB PEMICHHs PAa3IMYHBIX 3aj7ad C SBHO 3a/JlaHHOW (PU3UYECKON MOJENbIO0,
3aja4, TOJPAa3yMEBAIOIIMX CaMOCTOATENbHOE CO3JaHMe (U3NYECKONM MOJeNu, aJeKBaTHOU
YCIIOBHSIM 33]1a4H, B TOM YHCJIE 3a/1a4 WHXEHEPHOTO XapaKTepa;

MOHMMaHHe (U3NYECKUX OCHOB M TPUHIMIIOB JEHCTBUS TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQ/ICHUE METOJIaMH CaMOCTOSITENIbHOTO IIJIAHUPOBAHUS W TNPOBENEHUS (U3NUECKUX
OKCIEPUMEHTOB, aHAIW3a W UWHTEPIpEeTanuyd HWHQOPMAIUKN, ONPEAEICHUs JTOCTOBEPHOCTH
MOJTyYEHHOT'O pe3ysbTara;

CO3JIaHWE YCIIOBHHM JJISI Pa3BUTHS YMEHHUH MPOEKTHO-MCCIIEIOBATEIBCKOW, TBOPYECKOM
NesTeNbHOCTH;

pa3BuTHe UHTEpeca K chepam mpodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKO.

B cootBerctBum ¢ tpedoBanusmMu @I'OC COO yranyOonéHHbIN ypoBEeHb M3YUYEHHUsT yU4EeOHOTO
npeameta «Pu3MKa»y Ha YpPOBHE CpenHero oOmiero oOpa3oBaHHs BbIOMpAETCs 00Yy4JarOUTUMUCH,
IUTAHUPYIOIIMMHU  NPOJIOJDKEHHE O0pa3oBaHUS MO  CHEHMAIbHOCTAM  (U3UKO-TEXHHUUYECKOTO
npodus.

Ha uzyuenune ¢usuku (yriayOn€HHBINH ypOBEHb) Ha YpOBHE CPEAHEro oOmero oOpa3oBaHUs
orBoautcs 340 gacos: B 10 kmacce — 170 wacoB (5 wacoB B Heneno), B 11 kmacce — 170 gacos (5
4acoB B HEJIEIIO).

[Ipennaraemselii B mporpamme no (u3MKe MepeueHb J1abopaTOpHBIX U MPAKTUYECKUX padoT
SBIISICTCS PEKOMEH/IOBAaHHBIM, YUHUTENb JIeJaeT BEIOOp MpOBeACHUs Ja00paTOPHBIX paboT U ONBITOB
¢ y4€TOM MHANBUIYAJLHBIX OCOOCHHOCTEH 00y4YarOmnXCsl.

COJEPKAHUE OBYYEHUA
10 KJIACC



Pasznes 1. HayuHnblii MeTOX MO3HAHUS TPUPOAbI.

dusnka — QyHAaMeHTaIbHas Hayka o mpupojae. HaydHblii mMeTon MO3HaHUS M METOJBI
UCCIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIIEpUMEHT M TEOpHsl B MpOIecce MO3HAaHUs MpUpoAbl. HabmoneHne u SKCIepuMEHT B
buzuke.

CriocoObl m3MepeHus: (PU3NYECKUX BEIMYMH (QHAJIOrOBBIE W LU(POBBIC H3MEPUTEIHLHBIC
puOOPbI, KOMITBIOTEPHBIEC JATYUKOBBIE CUCTEMBI).

[TorpemnocT u3mMepeHuit GU3NIECKUX BETUIHH (aOCONIOTHASI U OTHOCUTEIIbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUH M TPOIECCOB (MarepHalbHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJI0, UCAIbHAS JKUJKOCTh, UACAIBHBINA Ta3, TOYCUHBIN 3apsn). [ unoresa. Ouznveckuit
3aKOH, TPAHUIIbI €r0 MPUMEHUMOCTH. DU3nUecKas Teopus.

Ponp u mecro ¢usuku B (POPMUPOBAHMU COBPEMEHHOM HAay4YHON KapTHHBI MHUDA, B
MPAKTUYECKOU JIEATEIbHOCTH JIFO/ICH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, nPAKMUKyMm.

N3mepenne cuiibl TOKa M HAPSDKEHUS B IIEMU MTOCTOSIHHOTO TOKA MPU TTOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPUTENBHBIX IPHOOPOB.

3nakoMcTBO ¢ mHppoBoi naboparopueit mo ¢usmke. [Ipumepsl u3MepeHus (GUINIESCKUX
BEJIMYUH IIPU OMOIIN KOMIIBIOTEPHBIX JTaTYMKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcuéTa.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTOop MarepuaibHOM TOYKH, €ro NPOEKIMM Ha OCH CHUCTEMBl KOOpPJMHAT.
Tpaexropus.

[Tepemernienue, CKOpOCTh (CpemHSsI CKOPOCTh, MIHOBEHHAasi CKOPOCTb) W YCKOpPEHHUE
MaTepualbHOM TOYKHM, MX NPOEKIMU HA OCHU CHUCTeMbl KoopAauHaT. CIOKE€HHE NEepPEeMEIICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSAMOJIUMHEHHOE [BHM)KEHHE. 3aBUCHUMOCTb KOOpPJHHAT,
CKOPOCTH, YCKOPEHHS U MyTH MaTePUATHHON TOYKH OT BPEMEHHU U UX IpauKH.

CBobogHoe majeHue. YckopeHue cBOOOAHOrO mnajeHus. J[BukeHue Tena, OpOIIEHHOTO MO
YIJIOM K TOPU3OHTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTU U YCKOPEHHS MaTEPHAIBHOW TOYKH OT
BPEMEHH U UX TpaduKu.

KpuBonuneiinoe nBuxeHue. [[BHKeHME MaTepUAIbHOM TOYKHM IO OKPYKHOCTH. YTJIOBasl U
nuHeiHas ckopocTh. Ilepumon u uactora oOpamieHus. LleHTpocTpemuTensHOEe (HOPMABHOE),
KacaTelbHOe (TaHTCHIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHATbHOM TOYKH.

TexHn4eckue ycTpoicTBa M TEXHOJIOTHYECKUE POLECCHl: CIUAOMETP, ABM)KEHUE CHAPAJIOB,
LIETIHBIE, IIeCTepEHYATHIC U PEMEHHBIE TTIepeIadl, CKOPOCTHBIE TU(THI.

Jemoncmpayuu.

Mopenb cucTeMbl 0TCUéTa, WILTIOCTPAIAS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

CriocoOsI uccie1oBaHus IBHKEHUH.

NnnrocTparnus mpeaenbHOTo epexoia 1 i3MepeHne MITHOBEHHOW CKOPOCTH.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.

Habmonenue aBrkeHus Tena, OpOIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTeH, TPACKTOPHUH, CKOPOCTEW IBUKEHHS OJHOIO M TOTO K€ TeJa B Pa3HbIX
CUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padomot, nPAKMUKYM.

N3yuenne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.



N3mepenne yCckopeHus: Npu NPSIMOJIMHEMHOM PABHOYCKOPEHHOM JIBM)KEHHMH 10 HAKIOHHOMN
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBUKEHUU.

W3mepenune ycKOpeHusi cBOOOJHOTO MajeHus (PEKOMEHIOBAHO HCIIOJIb30BaHHE HHU(POBOI
nabopaTopun).

N3ydyeHue nBM>KeHUs Tena, OpPOLIEHHOIO TOPU3OHTalbHO. [IpoBepka IMmoTe3bl O MpsMOM
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIbHOM CKOPOCTBIO TENA.

N3ydenue nBuKeHMs TejIa 110 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOAYJI0 CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Tepuoja oOpalleHHs KOHMYECKOTO MasTHHUKA OT €ro
apamMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH Hbrorona. MHepuumanpHble cucTteMbl OTCUETA. [IpHMHIMI OTHOCUTEIBHOCTH
INanunes. HemnepunanbHble CUCTEMBI OTCUETa (ONPEAETIECHUE, IPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 1151 MaTEpHAIBHON TOYKH.

Tpertuii 3akoH HproTOHA 1151 MaTepUanbHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON M MHEPTHOW MacCCHhl.

Cuna TskecTd. 3aBUCHUMOCTh YCKOPEHHS CBOOOJHOTO TAaACHUS OT BBICOTHI Haj
MOBEPXHOCTHIO IUIAHETHl M OT Teorpaduyeckold MHUPOTHL. J[BrKeHHEe HEOECHBIX Tel U UX
cnyTHUKOB. 3akoHbl Keruepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOpEHUEM.

Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHHMs CKOJIBKEHUS U CHJIA TPEHUS MOKOS.
Koadduument tpenus. Cuna CONpOTHBICHUS TPH JBUKCHUU Tela B JKUAKOCTH WM rasze, e€
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUS.

HNasnenue. 'mapocrarnueckoe gasieHue. Cuna Apxumena.

TexHu4eckue yCTpPOWCTBA M TEXHOJIOTMYECKUE MPOLECChl: MOJAIIUITHUKHN, JBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jemoncmpayuu.

Habuntoienue 1BM>KEHNS TNl B MHEPLMAIBHBIX M HEMHEPLHMAIBHBIX CUCTEMax OTCYETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenne nByX HIWIMHAPOB WJIM IIApOB pPa3HOM Macchl C OJWHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHUCTBYIOILIEH NMPUIIOKEHHBIX K TEJTy CUJI C MPOM3BEIEHUEM MacChl Tella Ha
€ro YCKOPEHHE B HHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCcTBO cuJil, BO3HUKAIOLIUX B Pe3yJbTaTe B3aUMOJICHCTBUS Tell.

N3mepenne macc 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCkOpeHHOM NOAbEME U NIaICHUH.

[{enTpoOE)KHBIE MEXAHU3MBI.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIBKECHHUS.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMUKym.

N3mepenue paBHOACHCTBYIOIICH CUJI TPU ABMKEHUU OpycKa 1O HAKJIOHHOM IITOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCUMOCTH BPEMEHM [IBIKEHUS Opycka IO HaKIOHHOM
IUIOCKOCTH Ha 3aJIaHHOE PacCTOSIHUE OT €r0 MAcChl.

WccnenoBanne 3aBUCMMOCTH CHUJI YIPYrOCTH, BO3HUKAIOIIUX B TPY)KUHE U PE3NHOBOM
oOpasie, OT ux Aeopmarum.

N3ydenue nBuKEeHHs] CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JErkuii OJI0K.

N3mepenune koddduimeHTa TpeHUs Mo BEIMYUHE YTIOBOro Kod(h(dUIMEeHTa 3aBUCUMOCTHU

Frp(N).



UccnenoBanme  nBWXeHUs Opycka IO HAKIOHHOW IJIOCKOCTH C  TEpPEMEHHBIM
KO3 PHULIHEHTOM TPEHHUS.

N3yuenue nBuxkeHus rpysa Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomtotHo TBEpHoe Teno. [locTynaTenbHoe M BpalaTesIbHOE JBUKEHHE TBEPIOTO Tena.
MoMEHT cuibl OTHOCUTENBHO Ocu BpamieHus. Iliedo cunbl. CioxeHue cuil, NPUIOKEHHBIX K
TBEpaOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECUs TBEPAOTO Tea.

YcToliuuBoe, HeycTOiuKnBOE, Oe3pa3IuyHOe paBHOBECHE.

TexHuueckue ycTporucTBa U TEXHOJIOTUYECKHUE ITPOLIECCHI: KPOHILITENH, CTPOUTENbHBIA KpaH,
peméTyarbie KOHCTPYKIUU.

Jemoncmpayuu.

VYcioBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yuenune ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO IIOIIA/(b ONOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ Mexanuxe.

NmMnynsc maTtepuanbHOM TOYKHM, CUCTEMbl MaTepuaibHbIX ToueK. LleHTp macc cucremsl
MaTepualbHbIX TOUEK. Teopema 0 NBUKEHHUH LIEHTpa Macc.

NmMnynbe cuiibl 1 ”3BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MomeHT wumnynbca MarepuanbHOM TOukHu. [IpencraBieHue O COXpaHEHHMM MOMEHTA
HMITYJIbCa B LIEHTPAJIbHBIX MOJISX.

PabGora cunbl Ha MajioM M Ha KOHEYHOM IiepeMelieHud. ['paduyeckoe mnpelcTaBIeHHE
paboThI CUITBIL.

MonIHOCTh CHIIBL.

Kunernueckast sHeprus marepuanbHOi Touku. Teopema 00 H3MEHEHMM KHUHETHYECKOMH
SHEPIUH MATEPUAIBLHON TOUKH.

[loTeHuManpHble W HENOTEHUUaNbHbIE CHibl. [loTeHnumanbHas sHeprus. lloreHuumanbHas
SHEprus ymnpyro aegopMupoBaHHON mHpyxuHbl. IloTeHunanbHas 3HEpPrus Tela B OJHOPOJIHOM
rpaBUTAaMOHHOM Moje. lloreHnuanbHas >Heprus Teila B IPaBUTALMOHHOM II0JIE OZHOPOAHOIO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckas ckopocTh. TpeTbsi KocMHUYecKas CKOPOCTb.

CBs3b pabOThI HEMOTEHIMAIBHBIX CUJI C M3MEHEHHEM MEXaHWYECKON SHEPrHH CHCTEMBI TeJl.
3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHywn 4 HACAIBHON KUIKOCTH KakK CJIEJACTBHE 3aKOHA COXPaHEHHUS
MEXaHUYECKON YHEPTUU.

TexHu4yeckue ycTpoicTBa U TEXHOJIOTUYECKHUE MPOLIECCHI: IBUKEHHUE PAKET, BOJAOMET, KOIED,
NPY>KUHHBINA HCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHHE Ha KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABIKEHIE.

H3MepeHne MOIIHOCTH CUJIBI.

W3meHneHue sHepruu Teja Mpu COBEPIIEHUN PaOOTHI.

B3anMHble nIpeBpallleHUs] KUHETUYECKOM U NOTCHIMAIBHON YHEPIrUi MpU JNEUCTBUU HA TEIIO
CUJIBI TSYKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy IpU CBOOOTHOM TaICHHH.



Yuenuueckuii sxkcnepumenm, nadbopamopnusie padomeol, nPAKMUKyM.

N3mepenne umnyibca Tesaa o TOPMO3HOMY ITyTH.

N3mepenue cuiipl TArH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIPYTOM B3aMOJECHCTBUH.

N3mepenne KNHEeTUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHHS MOTEHIIMAIbHOM SHEPTUU NPY>KUHBI C pabOTOM CUIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS MPH IBMKCHUH TEJIa N0 HAKJIOHHOH IJIOCKOCTH.

Pa3znea 3. MoJsiekyasipaasi pu3uKa U TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHOBHBIE TOJOXEHUSI MOJeKyIsipHO-kuHetnueckoir Teopun (MKT), wux omnbiTHOE
obocHoBanue. Juddys3us. bpoyHoBckoe nBukKeHHE. XapakTep JBWKEHUS U B3aUMOJCHCTBHS
YacTHll BeuiecTBa. MoJenu CTPOEHUS Ta3oB, )KUJIKOCTEH W TBEPABIX TeT U OOBSICHEHHE CBOICTB
BelIeCTBa HA OCHOBE TUX MoJeneil. Macca u pa3mepsl Mosiekyn (aToMmoB). KonnyecTBo BemiecTsa.
[TocTostnHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTypa u crocoObl e€ wu3Mmepenus. lllkama TemmepaTyp
Lenbcus.

Mopenb uaealbHOro ra3a B MOJIEKYJISPHO-KMHETUYECKONW TEOPUU: YACTUIbI T'a3a JIBHXKYTCS
Xa0THYECKHU U HE B3aUMOJECHCTBYIOT APYT C IPYTOM.

I"azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AGcomoTHas Temmneparypa (IKana
temneparyp KenbBuna). 3akon JlanpToHa. M3ompoueccel B HACAIBHOM Ta3€ C IOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mpeacTaBieHHe HW30MPOILECCOB: H30TepMa, H30XO0pa,
n3obapa.

CBs13p MeXly IaBI€HUEM U CPEIHEH KMHETUYECKOW dHEPruei MOoCTYNaTelbHOrO TEIIOBOTO
JBUKEHMSI MOJIEKYJ UACAJIBHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETHUYECKON Teopuu
U/I€aTbHOTO ra3a).

CBs13b a0COJIIOTHON TEMIEPATYPhl TEPMOJMHAMUYECKON CUCTEMBI CO CpeTHENH KHHETUYECKON
SHEPTUEH MOCTYNATEIBHOrO TEILNIOBOTO ABUKEHUS €€ YaCTHILI.

TexHnuyeckue ycTpoHCTBa U TEXHOJIOTMUYECKHE TPOLECCHI: TEPMOMETP, OapoMeTp, OTyuyeHUE
HaHOMaTepHaJoB.

Jemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHUL BEIIECTBA.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Buneoponuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO IBH)KEHUSI.

Huddysus xunkocreil.

Mopaens onsbira IlITepHa.

[IpuTskeHne MOJEKyII.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmtonienue u nccnenoBanue N30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue mpoiiecca yCTaHOBJIEHHs TEIJIOBOIO PaBHOBECHS IMPH TEIJIOOOMEHE MEXAY
ropsiued ¥ XOJOJAHOU BOJOM.

W3ydyenne wu3oTepMuyeckoro mpouecca (peKOMEHJOBAHO HCIOJb30BaHHWE LHU(POBOI
nabopaTopun).

N3ydenune n30XopHOTO Mmpoiecca.

W3yuenne n3o6apHOro mpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunbol.



Tepmomunamuueckas (T]l) cucrema. 3ajanne BHEUTHUX YCIOBUM JJII TEPMOIUHAMUYECKON
cucteMbl. BHelHue U BHyTpeHHUE mapameTphl. [lapaMeTpbl TepMOIUHAMUYECKONW CUCTEMBI KakK
CpeIHHE 3HAYCHUS BEJIMYMH, ONMCHIBAIOIINX €€ COCTOSHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMONpOM3BOJIbHAS pelaKkcalys TEpMOJMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mognens wuJeaNnbHOrO Tra3a B TEPMOAMHAMUKE — CHCTEMa YpaBHEHUMN: ypaBHEHHE
MenneneeBa—Kitaneiipona u BeIpakeHu€ 1JIsi BHYTPEHHEH SHEPruu. Y CJIOBUS MPUMEHUMOCTH 3TOH
MOJIETIM: HM3Kas KOHLEHTpALusl 4YacTHUl], BBICOKHE TeMIlepaTypbl. BelpaxkeHue i BHYTpEHHEN
SHEPTUH OJHOATOMHOI'O UJEAIBHOIO Iasa.

KBa3ucrarnueckue u HeCTaTU4ECKUE TIPOLIECCHI.

OneMeHTapHas padoTa B TepMOJWHAMHKe. Brrumcienue paboTel Mo rpaduky mnporecca Ha
pV-auarpamme.

Temonepenaya kak crmoco0d U3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOJINHAMUYECKON CHCTEMBI
6e3 coBepiieHus paboTsl. KOHBEKIIUS, TEIIONPOBOIHOCTD, U3TyUEHHE.

KonnuectBo Temnotsl. TennoéMkocTh Tena. Y aenpHas U MoJisipHas TEINIOEMKOCTH BELIECTBA.
VYpaBuenue Maiiepa. YenbHas TemioTa CropaHusi TomiMBa. Pacuér konuuecTBa TEIJIOTHI IPH
terutoniepenave. [lonstre 00 annadbaTHOM Iporiecce.

[lepBriii 3aKkOH TepMoAMHAMUKH. BHyTpeHHsAs sHeprusi. KonmndyecTBo TEIoThl U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMHYECKON CUCTEMBI.

BTtopoii 3aKk0H TepMOJAMHAMUKHU JJI1 PABHOBECHBIX MPOLECCOB: Yepe3 33JaHHOE PAaBHOBECHOE
COCTOSIHME TEPMOJAMHAMUYECKON CHUCTEMBl IPOXOAUT €IUHCTBEHHass azauabara. AOCOIIOTHas
TeMIeparypa.

Bropoii 3akoH TepMOJUHAMHUKU [UIsi HEPABHOBECHBIX IIPOLIECCOB: HEBO3MOXHO IEpEAaTh
TEIIOTYy OT OoJjiee XOJOgHOro Tena K Oonee Harperomy 6e3 kommeHcauuu (Knaysmyc).
HeoOpatuMocTh NpHUpOIHBIX MPOIIECCOB.

[Ipunnune! aevictBus Ternossix MamuH. KIT/.

MaxkcumansHoe 3HaueHue KII1. [{ukn Kapho.

DKOJIOTMYECKUE aCIEKThl MCIOJIb30BaHUS TEIJIOBBIX JBHUrareieil. TermnoBoe 3arps3HeHue
OKpY>Kalollen Cpeibl.

TexHMUecKue yCTpOMCTBA M TEXHOJOTMUYECKHE MPOLECChl: XOJOAUIbHUK, KOHAMIIMOHED,
IU3eIbHBIA M KapOIOpaTOpHBIM JABUTaTeNM, mapoBas TypOMHA, TMOJIyY€HHUE CBEPXHU3KUX
TEeMIIepaTyp, YTHIM3ALHUs «TEIIOBBIX» OTXO0JIOB C UCIIOJIb30BAHUEM TEIJIOBOTO HACOCA, YTHUIIM3aLIUs
OMOOPraHNYECKOI0 TOIJIMBA JIJIs1 BRIPAOOTKU «TEIJIOBON» U IEKTPOIHEPTIHHU.

Jemoncmpayuu.

N3menenue TemnepaTtypsl IpU ainadaTHueCKOM pacIMpEHUH.

Bo3nymiHoe orauso.

CpaBHeHUE YAENbHBIX TEMIOEMKOCTEN BEIIECTB.

CriocoObl U3MEHEHHsI BHYyTPEHHEN SHEPTUu.

WccnenoBanue aquabaTHoro mporecca.

KommnbrorepHbie MOJENH TETIOBBIX JIBUTATENEH.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMUKym.

N3mepenne yaenbHOU TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydyeHne B3aUMOCBSI3U HHEPrHUM MEKMOJIEKYJISIPHOTO B3aUMOJCHCTBUS M TeMIlepaTyphbl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpazoBanne © KOHAEHcanus. McmapeHue ¢ KHUIIGHHE. YJenbHas —TersoTa
mapooOpa3oBaHus.



Hacpimiennsle n HeHachlleHHbIE Napbl. KauecTBeHHas 3aBUCUMOCTh IUIOTHOCTH U JaBJIECHUS
HACBIIIEHHOTO TMapa OT TEMIEpPaTyphl, WX HE3aBUCUMOCTh OT O0O0BEMa HACHIIIEHHOTO Tapa.
3aBUCHMOCTb TEMIIEPATypPbl KUIIEHUS OT JaBJICHUS B KUJKOCTH.

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIBHASI BIIAXKHOCTb.

Teépnoe teno. Kpucramnuueckue u amop@Hbie Tena. AHU30TPOIUS CBOIMCTB KPHUCTAJUIOB.
[InaBnenue u KkpucrammMzanus. Y AesibHas TerioTa miasjienus. Cyoaumanus.

Hedbopmanmu TBEpAOro Ttena. Pactsokenme m ckarme. Casur. Monyns FOwra. Ilpemen
ynpyrux aedopmariuii.

TennoBoe pacmmpeHue XHUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JHMHEHHOE paclIupeHue.
AHTapMOHH3M TEIUIOBBIX KOJIEOAHMI YacCTHIl BEIECTBA KaK MPHUYMHA TEIJIOBOTO PACIIUPEHUS TeJ
(Ha KAYECTBEHHOM YpPOBHE).

[Ipeo6pa3zoBanue sHEprun B Pa3zoBbIX Mepexoax.

YpaBHEHHE TEIJIOBOTO OanaHca.

[ToBepxHocTHOe HaTskeHue. KoadduumeHnT moBepXHOCTHOro HaTshkeHus. KanusuispHbie
siBJIEHUs. J{aBieHue 1o MCKPUBIEHHON MOBEPXHOCTHIO xKuaKkocTH. Dopmyina Jlamaca.

TexHnuecKkue ycTpoicTBa U TEXHOJIOTUYECKHE MPOLECCHI: )KUJIKUE KPUCTAIIbI, COBPEMEHHbIE
MaTepuabl.

Hemoncmpayuu.

TemuoBoe pacmupenue.

CBoiicTBa HaCHILEHHBIX [1apPOB.

Kunenne. Kunenue rnpu noHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSAKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TIEHKAMH.

CmauuBanue.

Kanunnsapusie siBieHus.

Mopenu HEHbIOTOHOBCKOM KMIKOCTH.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BEILIECTBA.

Buner nedpopmanuii.

Habmronenue mansix qegopmanuii.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHHUS] KU IKOCTEH.

N3mepenne yaenbHON TEIIOTHI IIJIaBICHUS JIbJA.

N3yueHune cBOMCTB HACHIIEHHBIX MAPOB.

N3mepenne abcomoTHOM BIQXKHOCTH BO3/IyXa M OIEHKAa MAacChl MTapoB B TIOMEIICHUH.

N3mepenue ko3 puirieHTa moBepXHOCTHOTO HATSIKEHUSI.

N3amepenne moayns FOHra.

HccnenoBanmne 3aBUCUMOCTU JedOpMaIlii PE3MHOBOTO O0paslia OT MPUIIOKEHHOW K HEMY
CHJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Dnexmpuueckoe noe.

DOnekTtpu3zanusi Ted U €€ MpOosIBICHUS. DJIEKTpUUYecKuil 3apsa. JlBa BHIla 3JIEKTPUUYECKUX
3apAnoB. [IpOBOIHMKY, TUANEKTPUKHA U MOJYNPOBOAHUKH. DJIEMEHTAPHBIN 3JEKTPUUECKUAN 3apsil.
3aKOH COXpaHEHHUs AJIEKTPUUYECKOTO 3aps/ia.

B3anmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Dnekrpuueckoe nose. Ero neiicTBrue Ha ANeKTPUUECKUE 3apsibl.

Hamnpspkéanocts  anmektpuueckoro mosst.  [IpoOHbIi  3apsa.  Jlunum — HanmpsokEHHOCTH
AIEKTPUUECKOTO 10JisA. OJHOPOAHOE FIAEKTPUUECKOE MOJIE.

[ToTeHIIManbHOCTh 3JEKTPOCTATHYECKOrO IMOoJsl. Pa3HOCTh NMOTEHIMAIOB W HANPSIKEHHE.
[ToTenuumanpHas >Heprusi 3apsga B 3JIEKTpocTaTudeckoM moje. [loTeHnuan 31eKTpocTaTuuecKoro



noJig. CBsA3b HAPSDKEHHOCTHU MOJIS M PA3HOCTH MOTEHIUAIOB JIJIS1 AJIEKTPOCTATUYECKOTO MOJis (Kak
OJIHOPOJIHOTO, TAK U HEOTHOPOAHOT0).

[IpuHUuMI cyneprno3unuu 3JIeKTPUUECKUX MOJIEH.

[Tone Ttoueunoro 3apsaa. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilome paBHOMEpHO
3apshkeHHOro 1o oO0wéMmy mapa. [lone paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOH IIOCKOCTH.
Kaprunsl nMHUN HaNPsZKEHHOCTU 9TUX MOJIEH U SKBUIIOTEHIIMAIbHBIX IOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM I10J1€. J[ManeKkTpudeckas NpoOHULaeMOCTh BEIIECTBA.

Konpnencarop. D11eKTpOEMKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTh INIOCKOIO KOHJIEHCATOPA.

[TapannensHoe COEIMHEHUE KOH/JIEHCAaTOPOB. [TocnenoBarensHoOE COEIMHEHUE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>keHUE 3apsKEHHOM YaCTULBI B OJJHOPOJIHOM 3JIEKTPUYECKOM TI0JIE.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKUE IMPOILECCHI: SJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHUE JIEKTPONPUOOPOB, KOHJEHCATOPHI, reHeparop Ban ne
I'paada.

Jemoncmpayuu.

VY CTpoiCTBO U IPUHIUIT ACHCTBUS IIEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsSyKEHHBIX IIaPUKOB.

DNeKTprUYEeCcKOe M0JIe JBYX 3apsKCHHBIX TUIACTHH.

Mopenb anexkTpoctatudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B 3IEKTPUUYECKOM IOJIE.

DNeKTpocTaTUYECKas 3allluTa.

YCTpOoNCTBO U IEUCTBUE KOHAEHCATOPA ITOCTOSHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaAU IJIACTHH, PACCTOSHUS
MEXy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OISl 3apsyKEHHOT0 KOHEHCAToPa.

3apsika U pa3psKa KOHACHCATOpa 4epe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npaKkmuxym.

OueHka cui1 B3auMOJCHCTBUS 3apsKEHHBIX TEll.

Habntonienne npeBpallleHus SHEPrUM 3apsyKEHHOro KOHAEHCATOpa B DHEPIUI0 M3JIy4EHUs
CBETOJUO/IA.

N3yuenne nmporekaHus TOKa B LENIH, COAECPKALIEH KOHIEHCATOP.

Pacnpeznenenne pa3HOCTH MOTEHIMANIOB (HAMPSDKEHUS) MPU MOCTIEI0BATEIbHOM COEIMHEHUN
KOHJIEHCAaTOPOB.

HccnenoBanue paspsiia KOHIAEHCATOPA YE€PE3 PESUCTOP.

Tema 2. Ilocmoannwtilt IneKmpu4ecKuii mok.

Cuna Toka. [TocTosHHBIN TOK.

VYcnoBus  CyIIeCTBOBAHHS TOCTOSIHHOTO — DJIEKTPUYECKOro ToKa. VICTOUHHMKH  TOKa.
Hanpsoxenne U u D/1C &.

3akoH OMa U1l y9acTKa LETH.

DNEKTPUUYECKOE CONPOTHUBIIEHUE. 3aBUCUMOCTh CONPOTHUBIIEHUS OAHOPOJHOIO MPOBOJHUKA
OT €0 JUIMHBI U IUIOIIA/IN [TONIEPEYHOI0 CEYEHUS. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

IlocnenoBarenbHOe, MapajyIeNbHOE, CMEUIAHHOE COEAMHEHHE NIPOBOAHMKOB. Pacuér
pa3BeTBIEHHBIX dNeKTpuueckux 1eneit. [Ipasmia Kupxroda.

Pabota snexrpuueckoro Toka. 3akon Jxoynsi—JIenma.

MOMHOCTB 3IEKTPUYECKOTO TOKA. TermioBas MOLHOCTb, BbIIEIsAEMast HA PE3UCTOPE.

O/JIC u BHyTpeHHEE CONMPOTUBIIEHUE WCTOYHHMKA TOKA. 3akoH OMma il MOJHOM (3aMKHYTOM)
AJIEKTPUYECKOM e, MOIHOCTh UCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHKE.

Konznencarop B Lienu NOCTOSIHHOTO TOKa.



TexHuueckue ycTpoiCTBa U TEXHOJIIOTMYECKUE MPOLECCHI: aMIIEpMETP, BOJBTMETP, PEOCTaT,
CYETUHUK DJIEKTPUYECKOU YHEPTHUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

HccnepoBanue 3aBUCUMOCTH CWJIBl TOKa OT HAOpsDKEHUS Ui PE3UCTOpa, JIAMIIbI
HaKaJIMBaHUS U CBETOAHO/IA.

3aBUCHMOCTh COINPOTHUBJICHUS LMJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, ILUIOIIAJU
MONEPEYHOr0 CEYEHUsI U MaTepHuaa.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT COIIPOTUBIICHHUS IIPU TOCTOSTHHOM HaIPSIKEHUU.

[Ipsmoe usmepenne I/IC. KopoTkoe 3aMblKaHHWE TaJlbBAHMYECKOTO 3JIEMEHTAa M OILICHKA
BHYTPEHHETO CONPOTUBIICHHUS.

Crnioco0ObI coeTMHEHUST ICTOYHUKOB Toka, DJIC OGarapei.

HccnepoBanue pazHOCTH MOTEHIIMAIOB MEXK]y MOJIFOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKa B
LIETIH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomovt, nPAKMUKYM.

HccnenoBanue cMeIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COMpOTUBICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIIPSDKEHUS AJI JJaMITbl HAKaJIUBaHUS.

YBenuueHue npejenia u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

Uccnenoanue 3aBucumoctu D/]C raibBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH IMPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH MOTEHIIMAIOB MEXK]y MOJIFOCAMHU MCTOYHHKA TOKA OT CHJIBI TOKa B
LETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HONW MOIITHOCTH UCTOYHHMKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKkTpuyecKasi MPOBOJAUMOCTD PA3IUYHBIX BEIICCTB. DJIEKTPOHHASI MPOBOJAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh CONIPOTUBIICHUS] METAJIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAS] IPOBOJAUMOCTH OTYNPOBOIHUKOB. CBOMCTBa
p—n-nepexona. IloaynpoBoJHUKOBBIE TPHOOPHI.

DNEKTpUYECKU TOK B JJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AUCCOLMALMS. DIEKTPOIU3.
3axonbl Dapazes ISt 3IEKTPOIH3a.

DnekTpruyeckuil TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBINA pa3psia. Pasnuunbie
THUIIBI CAMOCTOSITENBHOTO pa3psaa. Monnus. [1nazma.

TexHuueckue yCTpOMCTBA M MPAKTHMUECKOE NPUMEHEHHWE: Tra3opa3ps/iHble JIaMIIbl,
AJIEKTPOHHO-Ty4YeBass TPyOKa, IMOJIYNMPOBOJHUKOBBIE MPUOOPHI: ITHOM, TPaH3UCTOp, (OTOIUO,
CBETOJIMO/I, TaJIbBaHUKA, papMHUPOBAHKE ME/IH, BHITUIABKA ATFOMHUHHS, SJIEKTPOHHAS] MUKPOCKOTIHSI.

Hemoncmpayuu.

3aBUCHMOCTbH COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB IIEKTPOIUTOB.

3akoHbI anekTponnsa Dapases.

HckpoBoli pa3psaa 1 IpOBOAUMOCTh BO3IyXa.

CpaBHeHME NPOBOAUMOCTH METAJIJIOB M MOTYTPOBOAHUKOB.

OaHOCTOPOHHSST TPOBOIUMOCTH JHO/IA.

Yuenuueckuii skcnepumenm, nabopamopusie padomovt, nPAKMUKYM.

Hab6mronenue sanexrposusa.

N3mepenue 3apsga 0JHOBAIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTHUBIIEHUS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH TUOA.



Du3nYeCKHl MPAKTUKYM.

CriocoObl n3MepeHns (HU3MYECKUX BEJIWYHMH C HMCIIOJb30BAaHHEM aHAJOTOBBIX U ITH(PPOBBIX
U3MEPUTENIBHBIX MPUOOPOB M  KOMIIBIOTEPHBIX  JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MepeHHi puzndeckux BenuunH. OLeHKa rpaHull OrPeIHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHMH, MCCIEIOBAHUN 3aBUCHUMOCTEH (U3NYECKUX BEJIUYHUH,
IIPOBEpPKA TNPEUIOKEHHBIX T'MIOTE3 (BBIOOp M3 pabOT, ONMCAHHBIX B TEMAaTHMUYECKHUX pazJienax
«YYeHNYeCKUH IKCIIEPUMEHT, J1JaOOpaTOpPHbIE pabOThI, IPAKTUKYM).

Me:knpeaMeTHbIE CBSI3HU.

N3yuenne kypca ¢usuku yriay6aéHHoro ypoBHs B 10 kiacce ocylIecTBIISETCS C y4ETOM
COJIep KaTEeJIbHBIX MEXIIPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTMH, XUMHUHU, reorpapuu
Y TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CeA3AHHbBIE C UZYUEHUEM MEMO006 HAYYHO20 NOZHAHUA:
SBJICHWE, HAYYHBIH (akT, rumore3a, (U3WUecKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0JICHUE,
HKCHEPUMEHT, MOJCIMPOBAHUE, MOJIENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH, U3MEpUTEIIbHbIC
npubopsl, nudpoBas Jadoparopusi.

Mamemamuka: penieHue cucTeMbl ypaBHeHUH. JIunelHas QyHkuus, napabona, runepbona,
uX TpaQuKu U CBoWcTBA. TpuroHoMmerpudeckne (yHKIUU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTEHC,
OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKJIECTBO. BeKTOpbl M HMX NpPOEKIMH Ha OCH KOOPIUHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: mexanuueckoe IBM)KEHUE B KUBOW mpupoje, auddysus, ocMoc, TemioooMeH
KHUBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpebl, yTHIH3anus OMOOPraHMIeCKOro
TOIUIMBA Il BBIPAOOTKU «TEIJIOBOM» M DJIEKTPO’HEPIUH, IOBEPXHOCTHOE HATSKEHUE U
KaIlWJUISIPHBIC SIBJICHUS B TIPUPOJIC, DJICKTPUIECKUE SIBICHUS B )KUBOU MTPUPOJIE.

Xumua: NUCKpPETHOE CTPOEHHUE BEIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBa,
MOJISIpHAsi Macca, MOJMydeHHe HAaHOMATepPHaJoB, TEIUIOBBIE CBOWCTBA TBEPIBIX TEN, KUIAKOCTEH W
ra3oB, )KUJKUE KPUCTAIUIbI, SJIEKTPHUUECKUE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs TUCCOLMALINS,
rajJbBaHMKa, YIEKTPOHHAS MUKPOCKOTIHSL.

TI'eozpaghua: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeodbpazoBaHUE JBUKEHHUI C MCIIOIB30BAaHHUEM MEXAHHU3MOB, YUET CyXOro U
KHJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHILITEHH, peréTyaTble KOHCTPYKIMH),
WCTIOJb30BAaHNE 3aKOHOB COXPAHEHHsS MEXaHHUKH B TEXHUKE (THPOCKOI, BOJOMET W JpPYTHE),
JBUraTellb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBOM XOJOAMIBHMK, KOHIHUIHMOHED,
TEXHOJIOTUM TIOJy4eHHUS COBPEMEHHBIX MAaTEpUaNOB, B TOM UHCIIE HAaHOMATEpUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTaTUYeCKas 3allluTa, 3a3eMJICHHE 3JIEKTPOIpHOOpPOB, razopaspsiHble
JIAMITBI, TIOITYTTPOBOTHUKOBBIE IPUOOPHI, TaTbBAaHHUKA.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMUHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHHS ydeOHoro mpeamera «DU3MKa» MODKHBI OTpPaxarh
TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIUEN JIMYHOCTH, CUCTEMOM [IEHHOCTHBIX OPUEHTAIH, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUIA,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM  IIEHHOCTSIM  pPOCCHMCKOro  OOIECTBa, paclIMpeHHe
KU3HEHHOTO ONBITa U OMNbITa JEATEIHLHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIpaBiICHUMN
BOCIIUTATEIbHOMN IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:
rPa’XKAAHCKOI0 BOCIUTAHMSA:

e chopMHpPOBAaHHOCTh TPAKIAHCKOM TO3MIMHM OOy4yalomlerocss Kak aKTHUBHOIO H

OTBETCTBEHHOTO YJIeHa POCCUNCKOro OOIIeCTBa;



® [PUHATHE TPAIUIHOHHBIX OOILIEUEIOBEUYECKUX T'YMAaHUCTHUYECKHX U JEMOKPAaTHYECKUX
IICHHOCTEH;

® TOTOBHOCTb BECTM COBMECTHYIO JI€ATEIBHOCTh B MHTEpEcax IPa)JIaHCKOro OOLIeCTBa,
y4acTBOBaTh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3aly;

® YMCHHME B3aUMOJECHUCTBOBaTh C COLUAIbHBIMU HHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKLIMAMU ¥ Ha3HAYEHUEM;

® TOTOBHOCTb K T'YMaHUTAPHOHN U BOJIOHTEPCKOM AEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHMS:

e chOpPMHPOBAHHOCTb POCCUHCKOI Ipa)1aHCKOW UAEHTUYHOCTH, IaTPUOTU3MA;

® I[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, IJOCTHXXCHHSAM POCCHMCKHX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

¢ chOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO IOBE/ICHUS;

® CrHOCOOHOCTH OLIEHMBATH CUTYAIMIO M MPHHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B A€ATEIbHOCTU YYEHOTO;

® 0CO3HaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYyyIIEro.

3CTETHYECKOI0 BOCIIMTAHMSA:

® OSCTETHYECKOE OTHOLIEHHE K MUPY, BKJIIOYas 3CTETUKY HAy4YHOIO TBOPYECTBA, IPUCYILIETO
¢busnveckoit Hayke.

TPYAOBOI0 BOCIIMTAHUA:

e WuHTEpeC K pa3IuyHbIM cdepaM npodecCHOHANBHOW JEATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKOW W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp OymyIIei
npodeccur U pealn3oBbIBaTh COOCTBEHHbIE )KU3HEHHbIE MJIaHBbI;

® TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3MKHU Ha
MPOTSHKEHUM BCEH )KU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMSA:

e c(opMHpPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, OCO3HaHHME TIJI00aJbHOIO Xapakrepa
HKOJIOTUYECKUX MPOo0OIIeMm;

® [UIAHMPOBAHHWE M OCYLIECTBICHUE JIEHCTBHI B OKpPYXKAlOLIEH CpeAe Ha OCHOBE 3HAHUSA
LEeJIeN yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA;

® pacIIMpEeHHE ONbITa JCITEIBHOCTH HSKOJIOTMYECKOM HANpaBICHHOCTH Ha OCHOBE
UMeoIUXCcs 3HaHU 1Mo (u3uke.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e CchOpPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3NUECKON HAYKH;

® 0CO3HaHHE IIEHHOCTH HAayYHOU JesTeNbHOCTH, TOTOBHOCTH B MpOIlecce U3yueHUs: pU3uKu
OCYILECTBIISATh MPOEKTHYIO M MCCIEI0BATENbCKYIO NIE€ATEIbHOCTh MHAMBUAYAIBHO U B
rpymnrme.

METAIIPEJIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
ba3oBble Jjornueckue aAeMcTBus:
® CaMOCTOSTENTHHO (HOPMYNIHUpPOBATh M aAKTyaIM3UPOBATH MPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
o OHpe,Z[G.HSITB Oeian ACATCIbHOCTHU, 3aaBaThb HapaMeTpI:I nu KpI/ITepI/H/I HUX JOCTHUXKCHUA,
® BBIIBJIATH 3aKOHOMEPHOCTH M MIPOTHUBOPEUHS B PACCMATPUBACMBIX (DU3UUCCKUX SIBJICHUSX;
e pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTepUaIbHbIX
Y HEMaTepHUaAIbHBIX PECYPCOB;



BHOCUTHb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLIEHUBAaTh COOTBETCTBUE PE3YJIBTATOB LIENSIM,
OLICHUBATh PUCKH MTOCJIEICTBHUI 1E€ATEIBHOCTH;

KOOPJAMHUPOBATh M BBHINOJHATH pabOTy B YCIOBUSX PEAITBHOTO, BHPTYAIBHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarejabcKue AeicTBUA .

BIIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMH TOHATUSAMH U METOJaMU (PU3NUYCCKOM
HayKW;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEICKOM M MPOSKTHOM JEATCIIBHOCTH B 00JIaCTH
(U3HKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHHUS
3a/a4 (pU3N9IECKOro coep KaHus, MPUMEHEHUIO Pa3IMYHbIX METOIOB IO3HAHUS;

BJIQJICTh BHJIAMHU JCSATCILHOCTH IO TOJYYCHHIO HOBOT'O 3HAHHS, €r0 HWHTCPIPETAIIHH,
peoOpa30BaHUI0 U MPUMEHCHUIO B PA3IMYHBIX YYCOHBIX CHTYAIHsIX, B TOM YHUCIE TPU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISTh TMPUYUHHO-CIICACTBCHHBIC CBS3M W aKTyallM3UPOBATh 3aJlady, BBIIBUTATH
TUMOTE3y €€ pelIeHus, HaXOJUTh apTyMEHTHI JIJIsl TOKA3aTeIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh IapaMeTPbl U KPUTEPUH PEIICHHUS,

aQHAIM3WPOBATh IIOJIYYCHHBIE B XOJ€ PEIICHHUS 33Ja4d Pe3yJabTaThl, KPHUTHYCCKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7a4ll B OOpA30BATEIbHOM JEATCIHLHOCTH, B
TOM YHCJIC IIPH U3YYCHUH (DU3HKH;

JlaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIICHUBAThH MPHUOOPETEHHBIN OIBIT;

YMETh MMEPEHOCUTH 3HAHUS IO (PU3MKE B IPAKTHUECKYIO 00IACTh KU3HEIEATSIIBHOCTH;
YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXOIbI U PEIICHNUS,

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU IOJIy4Y€HUs MHPOpMAK (PU3NYECKOTO COJACPKAHUS U3 HUCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYILECTBJISATh IOMCK, aHAJW3, CHUCTEMAaTH3alUI0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

HCIOJIb30BaTh CpeICTBa HH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJOTUN B
pElIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 337ja4 C COONI0IEHUEM
TpeOOBaHUN HSPrOHOMHMKHM, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHuns,
MPaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 6€30MacHOCTH;

co3/laBaTh TEKCTHl (DU3MUYECKOrO COAEP)KaHUS B PazIUUHBIX (opmatax ¢ ydérom
Ha3HAueHUs HMHPOpPMALMU M IEJeBOH ayJIUTOpUH, BBIOMpas ONTUMAIbHYIO (opMy
MIpe/ICTaBICHHS U BU3yaTU3aliH.

KoMMmyHukaTHBHBIC yHHBepcaibHble Y4eOHbIe 1eHCTBHUSA:

OCYILIECTBIATH OOIIEHNE HA YpOKaxX (PM3UKHU U BO BHE-YPOUHOM JEATEIbHOCTH;
pacmno3HaBaTh NPEAMOCHUTKA KOH(MIMKTHBIX CUTYAIH U CMATYATh KOH(QIUKTHL;
pPa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCTHIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON pabOTHI;
BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX NEHCTBHI C Yy4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4JieHa KOJUIEKTHBA;



MIPUHUMATh LEJIM COBMECTHOW JAESATEIbHOCTH, OpPraHU30BBIBATH W KOOPJAWHUPOBATH
JNEUCTBUA N0 €€ NOCTHXKEHUIO: COCTABJIATH IUIaH JECUCTBUN, pACIPENCIISATh POJIM C YUETOM
MHEHHI yYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KAYE€CTBO CBOETO BKJIAJIa U KaX/I0r0 Y4aCTHUKA KOMAaH]Ibl B OOIIUI pe3ylbTaT
o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE NMPOEKTHI, OIEHUBATh HJACH C MO3UIMH HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKOM 3HAYMMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEACHUE B PA3IMYHBIX CUTYyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszaums:

CaMOCTOSITENIHO OCYILIECTBIISATh MO3HABATEIBHYIO JEATEIBHOCTh B OONACTH (DU3UKH U
aCTPOHOMUU, BBISIBJIATH IIPOOJIEMBI, CTAaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 33/1aUH;
CaMOCTOATENIbHO COCTAaBJIATh IUIAH PEIICHMs] PacUE€THBIX M KAYECTBEHHBIX 3a]ady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOH pabOThl ¢ Yy4E€TOM HMMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MO’KHOCTEHN U IIPEANOYTECHHUIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHM y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

JeNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTD 3a
pelIeHue;

OLICHUBATh MPHUOOPETEHHBIN OIIBIT;

croco6cTBoBaTh (OPMUPOBAHUIO W TPOSBICHUIO JSPYIUIUU B 00IacTH (PU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYIbTYPHBINA YPOBEHbD.

CaMOKOHTpOJ'lL, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LETAM;

BJIa/IETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaKk OCO3HaHMsI COBEPIIAEMbIX JI€HCTBUN
Y MBICJIUTEIIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUMU;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUH /171l OLIEHKH CUTYyallid, BEIOOpa BEPHOTO PELICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATDH PELIECHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
MPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX MU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporniecce 10CTHXEHUSI TUYHOCTHBIX PE3YJIHTaTOB OCBOEHUS IPOTPaMMBI 10 (PU3HKE JIJIST YPOBHS
CpemHero o0Iero oopa3oBaHus y 00yJaronuXxcsi COBEPIICHCTBYETCS YMOIIMOHAIBHBIN WHTEIICKT,
MpeoIararomii chOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKIFOUYAIOIIEr0 CIIOCOOHOCTh ITOHMMATh CBOE SMOIMOHAIBLHOE COCTOSIHUE,
BUJIETh HANPaBJICHUS pa3BUTHSI COOCTBEHHOI 3MOIMOHATILHON c(ephl, ObITh YBEPEHHBIM B
ceOe;

caMoperyJIMpOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEACHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AMOIIHOHAIBHBIM
WU3MEHEHHSIM U TPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMH, BKJIIOYAIONICH CTpeMJICHHE K IOCTIOKECHHIO LEIH M YCIEXY,
ONTUMH3M, HHUIIMATHBHOCTh, YMEHHUE JICHCTBOBATH, HCXO/IS U3 CBOUX BO3MOKHOCTEIA;
OMIIAaTHUH, BKJIIO‘IaIOH_[eI\/JI CHOCOGHOCTB IIOHUMATh OMOIIMOHAJIBHOEC COCTOAHHC IIpyTI/IX,
YYUTBIBATh €r0 TMPH OCYIIECTBICHUH OOIICHHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTpaUBaTh OTHOLICHUSI C IPYTUMHU
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHL.
MNPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOydenust B 10 knacce mnpeaMeTHBIE PE3yIbTaThl HA YIIIyOJIEHHOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHUU:

IIOHUMaTh poOJb (U3UKU B SKOHOMUYECKOH, TEXHOJOTHYECKOH, 3KOJOIMYECKOM,
COLMAJILHOW M 3TUYECKOM cdepax IesATeNbHOCTH YelloBeKa, pPosib U MeCTO (U3UKU B
COBPEMEHHOM HAy4HOM KapTHHE MHpA, 3HAYCHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIIbHOW W TPOTHOCTUYECKON GYHKIMA (PU3MUECKOW TEOPHH — MEXAHHUKH,
MOJICKYJISIPHON (PU3HKHM U TEPMOIUHAMUKH, POJIb (PU3NYECKON TEOpUU B (OPMUPOBAHUU
IIPEJCTaBICHUN O (PU3NYECKON KapTUHE MUDA;

pa3nuyath YCIOBHS NPUMEHHMOCTH MOJEIeH (PU3MUECKUX Teld M MPOLECCOB (SIBICHHIA):
WHepIManbHas cucTeMa OTcyéra, aOCOMIOTHO TBEPAOE TEJIO, MarepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHME, CBOOOJHOE MajieHue, aOCOJIIOTHO ymnpyras jaedopmarus,
abCOJIOTHO ynpyroe u abCOJIOTHO HEYNPYroe CTOJKHOBEHHS, MOACIH ra3a, XUIKOCTH H
TBEPIOro (KpUCTALIMUYECKOTO) Teja, HACAIbHBIM TIa3, TOYEUHBIH 3apsl], OJHOPOIHOE
JIEKTPUYECKOE MOJIE;

pa3nuyath yciaoBus (TpaHULbl, 00J1aCTH) IPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, IOHUMATh
BceoOIMi XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPaHMYEHHOCTb HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATh MEXaHUYECKUE MPOLECCHI U SIBJIEHUS, UCIOIb3Yysl OCHOBHBIE
MOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCUTEIBHOCTh MEXAHMUYECKOro JIBUKEHHS,
(dbopMysIBl KHHEMATHKH PaBHOYCKOPEHHOTO JBIXKEHHA, NpeoOpasoBanust [ammmes ams
CKOPOCTH W TIE€pEMEIIEHMs], 3aKOHbl HpIOTOHA, NPUHLMII OTHOCUTENBHOCTH ['amuiies,
3aKOH BCEMHPHOT'O TATOTEHHS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKOW SHEPTHUH,
CBSI3b pabOTBHl CUJIBI C M3MEHEHHEM MEXaHWYeCKOW HHEpruu, YCJIOBUS PpaBHOBECHUS
TBEPAOrO Te€la), HPU D3TOM HCIOJIB30BaTh MAaTEMaTUYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh YCJIOBUS NMPUMEHHMOCTH (U3MUECKUX 3aKOHOB: IpeoOpasoBanuil [amumies,
BTOPOT'O M TPETHEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUs UMITYJIbCa U MEXaHUYECKON
JHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE IPOLIECCHl M SBIEHUS, HCIOJbB3YS OCHOBHBIE
nosioxkeHuss MKT 1 3aKoHBI MOJNEKYISIpPHON (U3UKHU U TEPMOJIMHAMUKHU (CBSI3b JaBJICHUS
UJCAIBHOTO Tra3a €O CpeJHEl KHHETUYECKOW DSHEpPruel TEeIIOBOrO JABM)KEHUA W
KOHIIEHTPAllUEeH €ro MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIECTBA CO CPEIHEN KMHETUYECKON
SHEPrUeil TEIIOBOIO [BMKEHMSI €r0 YacTHll, CBA3b JAABJICHUS HICAIBHOTO ras3a ¢
KOHIIEHTpAlMel MOJIEKYJ M €ro TeMmrepaTypoi, ypaBHeHne MenneneeBa—KnanelpoHa,
NEPBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXPAHEHHUS PHEPIrUU B TEIUIOBBIX IPOIECCaX),
IIPU 3TOM HCIIOJIB30BaTh MAaTE€MaTHYECKOE BBIPA)KEHHE 3aKOHOB, YKa3bIBAaTh YCIIOBHS
IIPUMEHMMOCTH ypaBHeHUsI MeHeneesa—Knaneiipona;

aHAJIM3UPOBATh U OOBSACHATH JEKTPUUECKUE SIBJICHUS, UCIOIb3YSI OCHOBHBIE TIOJIOKEHUS
Y 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHHS AJIEKTPUUECKOro 3apsa, 3akoH KyroHa,
MOTEHIIMAJIBHOCTD 3JIEKTPOCTATHUECKOTO IOJIS, MPUHIUI CYNEPIO3ULNH JIEKTPUUIECKUX
IOJIEW, TpPH 3TOM YyKas3bplBasg YCIOBHS NIPUMEHUMOCTH 3akoHa KyioHa, a Takxke
MIPAKTUYECKH Ba)KHBIE COOTHOILIEHMS: 3aKOHbI OMa s ydacTKa LENu U Ul 3aMKHYTOH
ANIEKTpUYECKO# 1enu, 3akoH JIxoyns—Jlenna, mpasuna Kupxroda, 3akonsr ®apanes mist
NEKTPOJIN3A);

OINUCHIBATh (U3NYECKHE IPOLIECCHl U SIBIECHUS, MCIOJb3Ysl BEJIUYMHBL IE€pPEMEIEHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CHJIa, MOMEHT CWJIbl, JaBJICHHE,
NOTEHIMAJIbHAsI SHEPIUs, KHHETUYECKas YHEPIUs, MEXaHUUYeCcKasl SHEprusi, paboTa CUJIbI,



LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSDHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS,
MOIITHOCTh, PHEPTUsl B3aUMOJEHCTBHS Tena ¢ 3eMi€id BOIM3M €€ TOBEPXHOCTH, SHEPIrUs
ynpyroi aedopManuu npy>KUHbI, KOJIUYECTBO TEMJIOTHI, a0COIIOTHASA TEMIIepaTypa Tena,
paboTta B TepMOAMHAMUKE, BHYTPEHHSSI SHEPT U UCATbHOTO OJIHOATOMHOTO Ta3a, padora
UJCAIBHOTO ra3a, OTHOCUTENIbHAs BIAXKHOCTh Bo3nyxa, KIIJ| maeanbHOro TtemiaoBoro
JBUTATEJIS; JIIEKTPUYECKOE I10J1I€, HANPS)KEHHOCTD AIEKTPUYECKOTO T10JIs1, HAIPSKEHHOCTD
I10JI1 TOYEYHOTO 3apsi/ia Wi 3apsHDKEHHOTO 1I1apa B BAKYYME U B IUAJIEKTPUKE, TOTEHIMAI
3JIEKTPOCTATHUYECKOTO T0JIS, PA3HOCTh MMOTECHIUAJIOB, dJIEKTPOABUKYIIAs CHJIA, CUJIA TOKa,
HaIPsDKEHNE, MOIIMHOCTh TOKA, DJJIEKTpUYECKas €EMKOCTh IUIOCKOTO KOHJIEHCATopa,
COIIPOTHBJICHUE Yy4YacTKa LENU C IOCJIEJOBATEIbHBIM M IapauIeIbHbIM COCIUHEHUEM
PE3UCTOPOB, SHEPIUs NIEKTPUUECKOTO OIS KOHJAEHCATOpa;

OOBSICHATE OCOOEHHOCTH IMPOTEKaHUs (PU3NYECKUX SIBJICHUI: MEXaHWYeCKOoe JBUKEHUE,
TETJIOBOE JIBIKEHHE YAacTHUI[ BEIIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JIBHKECHHUE,
muddy3us, ucnapeHue, KUNEHHEe M KOHJAEHCAllMs, IUJIaBI€HHE W KpUCTAJUIM3aLus,
HAaIlpaBJIECHHOCTb  TEIUIONEepEeNauy,  DJJEKTpU3alus  Tel,  SKBHUIIOTEHIUAJIbHOCTh
IIOBEPXHOCTHU 3apsKEHHOT'O IIPOBOJIHUKA,

IIPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEIMYMHBI OT JPYroM ¢
HCIIOJNIB30BAHUEM MPAMBIX HW3MEPEHHMM, IIpU OTOM KOHCTPYHPOBATb YCTaHOBKY,
(buKcupoBaTh pe3yabTaThbl IOJIYYEHHOW 3aBUCUMOCTU (DU3MUYECKMX BEIMYUMH B BHJE
rpa@ukoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEW W3MEPEHHH, JeJiaTh BBIBOJBI I10
pe3yJibTaTaM MCCIIEN0BaHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEJIWYHH, MPHU OSTOM BBIOMpPATH
ONTUMAJbHBIA METOJ U3MEPEHMs, OLICHWBATh AaOCONIIOTHBIE U  OTHOCHUTEJbHBIE
IIOTPELIHOCTH NPAMBIX U KOCBEHHBIX U3MEPECHU;

IIPOBOJIUTH OMBITHI IO IIPOBEPKE MPEMIOKEHHON TMIIOTE3Bl: IUIAHUPOBATH JKCIIEPUMEHT,
coOupaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYyYEHHBIE PE3ybTaThl U
JIeJIaTh BBIBOJ O CTATyCe IPEAIOKEHHOU TUIIOTESHI;

coOnrofaTh mMpaBwia O€30MacCHOrO TpyJa IMpU IMPOBEAECHHWU HCCIEAOBAHUM B paMKax
y4eOHOro HSKCIEepUMEHTa, MNpPAaKTUKyMa U Yy4eOHO-HCCIIEeOBaTeNIbCKOM U IMPOEKTHOMN
NESITEeNbHOCTH C HCIHOJb30BAHUEM HW3MEPUTENIBHBIX YCTPOMCTB M J1a00OpaTOPHOIO
000opyI0BaHUS;

pemaTh pacy€THbIE 33a4M C SIBHO 3a/laHHON M HESBHO 3aJlaHHON (pU3MUECKON MOAEIBIO:
Ha OCHOBAaHMU AaHalW3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (PU3MUECKOW MOJENH,
oTBevarouleil TpeboBaHUsAM 3aJaud, TPUMEHATHh (HOPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
MOCTYJIaThl PU3NUECKUX TEOPHH MPU UCTIOIb30BAHUU MAaTEMATUYECKUX METOJIOB PEeIICHUS
3a/1a4, IPOBOJWUTH pACYETHI HAa OCHOBAHMM HWMEKOIIMXCA JAHHBIX, aHAJIU3UPOBATh
pe3yiabTaThl U KOPPEKTUPOBATH METOIBI PELLIECHU ¢ YYETOM IIOJIYYEHHBIX PE3YJILTATOB;
pelaTh KayecTBEHHbIE 3aJaud, TPeOyrolue MPUMEHEHHs] 3HAHWM M3 pa3HbIX pa3/esioB
Kypca (U3MKH, a TaKKe HHTETrpallud 3HAaHUM M3 JIpPYrHMX MpEeAMETOB €CTECTBEHHO-
HAay4YHOI'0 LMKJA: BBICTPAMBATL JIOTUYECKYIO LIEMOYKY pPACCYKIECHHH C OIOpOM Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS;

HCMOJIb30BAaTh TEOPETUUYECKHUE 3HAHUS I OOBSICHEHUS OCHOBHBIX NMPHUHLMUIIOB pabOThHI
M3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
NPUBOANUTH MPHUMEPHI BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE INPOIECCOB OKPYKAIOLIETO MHUpPA, B PpA3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHON JIEATEILHOCTH
YeJIOBEeKa, CBS3aHHOW C (U3MUYECKUMH TMpoIeccaMyu, € TO3MLIUN 3KOJIOTMYECKOU
0€30I1aCHOCTH, MPEJICTABICHUH O PpalUOHAIBHOM NPUPOAONOIb30BAHUU, a TaKXKe



pa3yMHOM HCHOJIb30BAHUM JIOCTH)KEHUN HAyKM M TEXHOJOTHMWA ISl JajdbHEWIIEero
pPa3BUTHUS YEIIOBEUYECKOTO OOIIECTBA;

MPUMEHATh Pa3JIMYHbIE CIIOCOOBI paboThl ¢ MHpOpMaIend (HU3NIECKOTO CONEpPKaHUS C
HCIIO0JIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, IIPH ATOM HCIOJIb30BaTh
COBpeMEHHBIC MH()OPMAIIMOHHBIC TEXHOJIOTHH ISl [IOUCKA, TIEPEePabOTKH U MPEAbIBICHUS
y4eOHOW M Hay4YHO-TIOMYJSIPHON HWH(POpMalUM, CTPYKTYPHPOBAHHUS W HHTEPIIpPETAIIUN
uH(OpMALINY, TONYYEHHOW W3 Pa3UYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH
MoJTy4aeMyro MH(OpPMAIIO U OIEHWBATh €€ JTOCTOBEPHOCTh KaK HA OCHOBE MMEHOIIMXCSI
3HAHWU, TaK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINH;

MPOSIBJISITh  OPraHU3allMOHHBIE W IO3HABATEJbHBIE YMEHUS  CAMOCTOSITEIBLHOIO
NMpuOOpeTEeHNsT HOBBIX 3HAHWM B TIPOLIECCE BBIMOJHEHUS TMPOCKTHBIX M y4eOHO-
HCCIIEI0BATENBCKUX paboT;

paboTaTh B IpyIIE ¢ UCIIOJHEHUEM PA3JIMYHBIX COLMATBHBIX POJIeH, IUIaHUPOBATh PaboTy
IPYIIIbI, PAaUUMOHAIBHO PACHPEEATh ACSATENIbHOCTh B HECTAHJAPTHBIX CHUTYaLHUsX,
aJICKBaTHO OLIGHUBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYIINbl B PEIICHHUE
paccMaTpuBaeMoi IPOOIIEMBI;

NPOSIBJISITH ~ MOTHBAIMIO K Oyaymied  mpogecCHOHAIbHOM — EATENBHOCTH IO
CHEIHATBHOCTSIM (PH3UKO-TEXHUIECKOTO TTPOdHIIS.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KonuyecTBo yacos
Ne DJIeKTpOoHHbIe (LM (poBbIE)
HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrposbubie  IIpakTuyeckue

n/m Bcero DaGOTHI paGoTHI o0pa3oBaTebHbIE PeCypChl
Paznea 1. HAYUHBIA METO/] IO3HAHUS ITPUPO/IbI

1.1 HayuHbIil METOI TO3HAHKS TIPUPOIBI 7 1

Hroro no pazaeny 7

Paznen 2. MEXAHUKA

2.1 Kunemarmka 22 3
2.2  Jlunamuka 14 1
2.3 | Craruka TBEpIOTO TEna 6 1
2.4 | 3aKOHBI COXpAaHECHHUS B MEXaHHKE 10 1

Wroro mo pazneny 52

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUNHAMUKA

3.1  OcHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUU 16 1
3.2  Tepmoaunamuka.TeruioBbie MaIIMHBI 19 1
3.3  ArperatHble cocTosiHUS BetlecTBa. Da3oBbie mepexoisl 15 1

Hroro no paszneny 50

Paznen 4. JIEKTPOJANHAMUKA

4.1 DnexTtpuyeckoe moie 22 1
4.2  TIoCTOSIHHBIH AIIEKTPHYECKHIA TOK 21 1
4.3 Toku B pa3NTUYHBIX cCperax 6

Wroro mo pazneny 49

Pa3nen 5. PU3HUYECKUN TIPAKTUKYM

5.1  dusnueckuil MpakKTUKYM 10 16

Hroro no paszneny 10

Pa3nen 6. IOBTOPEHHUE

6.1 TloBTOpenue 2 1

Htoro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 13 16




IHOYPOYHOE IINTAHUPOBAHHME 10 KJIACC

No KoanyecTBo yacoB DJIeKTPOHHbIE
- Tema ypoka Hara uudgposbie
n/n Bcero KonTposbHbie IIpakTnyeckue WiyueHHs  0GDPA3OBATENbHBIC
padoThI padoTsbI pecypee
1 dusnka — pyHIaMeHTaIbHas HayKa O IPUPOJIC 1 04.09
2 Hayunblii MeTO/T TO3HAHUS K METObI 1 04.09
WCCIIeIOBaHUS (PU3NICCKUX SBICHUN '
DKCIIEpUMEHT U TEOpHUs B IPOLIECCE MO3HAHMS
3 npupoibl. HabmroieHne u SKCIepuMeHT B 1 06.09
¢buznke
4 Crioco0b1 n3mMepenns PU3NIECKUX BEITHUNH 1 06.09
5 AOCOIIOTHAS M OTHOCUTENbHASI TOTPEIIHOCTH 1 07.09
M3MEpEeHUH (PU3HUUECKUX BEIUIHH '
6 CraproBasi JUarHOCTHKA 1 1 11.09
MogpenupoBanue B ¢pusuke. Poib u mecto
7 (1)1431/11(1/133 (dbopMUPOBaHUN COBPEMEHHOM } 1 11.09
HAyYHOW KapTUHBI MHUPA, B TPAKTUICCKON
JesITeTbHOCTH JII0/1eH
Mexanunueckoe apmxeHue. Cucrema orcyera.
8 OTHOCHUTENBLHOCTh MEXAHUYECKOT'O JIBMIKEHMUS. 1 13.09
[Ipsimast 1 oOpaTHas 3a1a4U MEXaHUKH
Panuyc-BekTop MaTepuanbHOM TOUKH, €T0
9 MIPOEKITUH Ha OCH KoopauHAT. TpaeKkTopusi. 1 13.09
ITepememenune. Ckopocts. VX mpoeKkuu Ha ocu
KOOp/IMHAT
10 = PaBHOMepHOE MPSIMOJIMHEHHOE JIBUKEHUE. 1 14.09
11 Fpa(puqecxcze OIKCaHHe PABHOMEPHOTO 1 18.09
MPSMOJIUHEHHOTO JIBUKCHUS
12 Permenne 337124 1O TeMe: «PaBHOMEpHOE 1 18.09
MPSIMOJIUHEHHOE ABMKEHUE)
13 | KontponabHas padora Nel o teme 1 1 20.09




«PaBHOMepHOC HpHMOHHHCﬁHOC JABHXCHHCEC)

14 CnoxxeHue nmepeMeneHul U CKOPOCTEH. 20.09

15 HepaBnomepHoe aukeHue. MrooBeHHas 21.09
CKOPOCTb. Y CKOpEHHUE.
[IpsamonnHENHOE NBUKEHUE C TTOCTOSTHHBIM

16 25.09
YCKOpEHUEM

17 I'padmueckoe onmrcanue NPsIMOIUHEITHOTO 25 09
JIBUKCHHSI C TIOCTOSTHHBIM YCKOPEHUEM
Jlaboparopnas pabota Nel no teme «/3mepenue

1g ~ YCKOpeHHs TpH PSIMOJTMHEHHOM } 9709
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAaKJIOHHOMN
TIJIOCKOCTHY

19 Pemenue 3anau no reme: «lIpsimonunerinoe 27.09
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHHEM»

20 KonTponbnas pabota No2 mo teme 28.09
«IIpsAMOIMHEHHOE PABHOYCKOPEHHOE IBUKCHUEY
CBobOogHOE TazicHre. Y CKOpeHre CBOOOTHOTO

21 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, 02.10
YCKOPEHUS OT BPEMEHH M UX TPapuKu

22  Pemenue 3ama4 o teme: «CBOOOTHOE ITaICHUE) 02.10

23 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K 04.10
TOPU30HTY

24 Pemenue 3amau o teme: «JIBmxenue tena, 04.10
OpOILIEHHOTO MOJ] YTJIOM K TOPU30HTY»

o5 KpuBonuneiinoe nuxenue. JIBuxeHue mo 05.10
OKPY>KHOCTH. YTJIOBas ¥ JIMHEHHAsI CKOPOCTh.

26 [Tepuon m wacrota. LleHTpocTpeMUTEIbBHOE U 09.10
MOJTHOE YCKOPEHUE
Jlaboparopnas pabota Ne2 o teme: «3yuenue

27  JBYDKEHUS Tela MO OKPYKHOCTH C IMTOCTOSTHHOM 09.10
110 MOJIYJIFO CKOPOCTBIO»

28  Pemenue 3ama4 o teMe: «KpuBonuHeiiHOe 11.10




JABHXCHHUC

Kontposbnas padora Ne3 o reme «CBoOoaHOE

29  manenwue. /[BmxeHue Tena, OPOIICHHOTO IO 11.10
YIJI0M K TOpu30HTY. KpuBoMHEHOE TBUKEHHUE
[Tepsriif 3akoH HetoToHa. MHEepuHanbHbIe

30  cucremsl orcuéra. [IpuHIIUIT OTHOCUTETHEHOCTH 12.10
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUETA
Cuna. PaBHozeiicTBytO01ast cuiia. Bropoii 3akoH

31 16.10
Herorona. Macca

32  Bzammopeiictue Ten. Tperuii 3akoH HetoToHa 16.10

33 Pemenue 3anay no teme: «llepBblit, BTOpoii 1 18.10
TpeTuil 3akoHbl HproTOHA)

34 [Mpunnun cynepnosunuu cui. Pemenue 3amaq Ha 18.10
pUMeHeHne 3akoHoB HproToHa

35 3aKkoH BCEMUPHOTO TATOTEHUS. OKBUBAJICHTHOCTb 19.10
IPaBUTAIMOHHON M HHEPTHOW MaCCHhI

36 Cuna TSDKeCTH U yCKOpeHHUe CBOOOIHOTO 23.10
MaJCHUS
JIBu>keHHne HeOECHBIX TeN U UX UCKYCCTBEHHBIX

37  cmyrtHukoB. [lepBas kocMUYecKasi CKOPOCTb. 23.10
3axonsl Kernuepa

38  Cwuna ynpyroctu. 3akoH ['yka. Bec Tema 25.10
Jlabopatopnass  pabora Ne3  mo  Teme:

39 «MccnenoBanre 3aBHCHUMOCTH CHJI YIIPYTOCTH, 25 10
BO3HUKAOIIAX B TIPYKHHE U  PE3UHOBOM
oOpasiie, OT ux AeGopMaIim

40 = Cuna tpenus. [Ipupona ¥ BUJBI CHIT TPEHHSL. 26.10

41 JIBU>KEeHHE B KUAKOCTH U ra3e ¢ y4ETOM CHIIbI
COIIPOTHBIICHUS CPEIIBI

42 9606H16HI/I€ U CHUCTeMaTH3alys 3HAaHUN 10 TeMe
Jnaamuka"

43 = KontponbHas padota Ne4 o teme "JlnHamuka.




Hasnenue. ['uapocraruueckoe aapieHue. Cumna

4 Apxumena

45 AbcomoTHO TBepaoe Teino. [locrynarensnoe u
BpalaTeabHOe IBUKEHHUE TBEPAOro Teja

16 MOMEHT cuibl OTHOCUTEIBHO OCU BPALLECHUS.
[1neqo cumsl
CrnoxeHue cuil, MIPUIOKEHHBIX K TBEPAOMY TeEIly.

47  LleHTp TsDKECTH Teusia. Y CIIOBUS paBHOBECHUS
TBEPIOTo Tenna. Buasl paBHOBecus

48 9606H1€HI/I€ U CUCTEMAaTH3allys 3HAaHUN 110 TeMe

Cratuka TBEepa0ro Tena”

49 KonTponbHas ]'g?a60Ta Ne5 no reme "Cratuka
TBEPJIOTO Tella
Hmnynbe MaTepuaibHONW TOUKHU, CUCTEMBI

)  MATCPHAIbHBIX TOUCK. Lentp macc cuctembl
MaTepHalbHbIX TOUeK. Teopema o IBUKEHUN
LIEHTpa Macc

51 Wmnynbe cuitbl 1 M13MEHEHHE UMITYJIbCA TeJa.
3aKOH COXpaHEeHHUsI UMITYJIbCA.

52 | PeakTuBHOE JABMKEHHE
MoOMeHT UMITyJIbCa MaTepUaIbHOW TOUKH.

53  IIpexncraBieHne 0 COXpaHEHHH MOMEHTA
UMIIYJIbCa B IIEHTPAIbHBIX MOJISX
Pabota cnitpl Ha MaJIoM ¥ Ha KOHEYHOM

54 = mnepememenun. ['papuueckoe nmpeacraBieHue
paboThI CHIIbl. MOIIIHOCTD CHITBI

55 Kunernueckas sneprus. Teopema 06 u3MeHEHUH
KHHETHUYECKOW PHEPTUU MaTEpUAIbHON TOUKU
[ToreHuanbHble U HEMOTEHIIUATbHbIE CUIIBI.

56  I[lorenmnmanbHas sHeprus. Bropas kocmmueckas
CKOPOCTh

57 | Tpetbst KocMuueckas CKOpocTh. CBs3b pabOTHI




HEMOTEHIUAIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXPaHEHMs MEXaHUYECKOM IHeprun

Ynupyrue u Heynpyrue CTOIKHOBEHHUS.

58 9 1
VYpaBHenue bepHyiun 115 €anbHON JKUIKOCTH

59 KonTponbHas padbota N9"6 1o Teme "3aKoHbI 1
COXPaHEHMs B MEXaHUKE
Pa3Butue npencraBieHuit 0 Npupoe TEIIOTHI.

60  OcuoBusie nonoxenus MKT. duddyszus. 1
BbpoyHoBCcKOe JBUXKEHUE
Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPAbIX

61  Ten. XapakTep IBUKCHHUS U B3aUMOACHUCTBUS 1
YacTHI] BEeLLIECTBA

62 Macca u pazMepsl MOJIEKYIT (aTOMOB). 1
Konnyecto Benectsa. IlocTosiHHast ABoraapo
Pemenue 3anau o teme: «Macca 1 pa3mepsl

63  monekyn (aromoB). KonmmuecTBo BemecTna. 1
ITocrostnHast ABorasipo»

64 Temneparypa. Temiosoe paBHosecue. llkana 1
Henscus

65  HpeanpHeblii ra3. ['a30BbIe 3aKOHBI 1

66  VYpasuenue MenneneeBa-KiamneiipoHa. 1

67  AbGcomoTHas TemnepaTypa. 3akoH JlanpToHa 1

68 W3onporecchl B U1€aIbHOM ra3e ¢ HOCTOSHHBIM 1
KOJIMYECTBOM BEIIECTBA

69 I'paduueckoe mpecTaBiIeHHE N30MPOIIECCOB: 1
n30TepMa, U30X0pa, u3obapa

70 JlaGopatopHnas pabota Ned n:) teme: "M3yuenue 1
M30TEPMHYECKOTO TpoIecca

71  OcHoBHoe ypaBHeHHE MKT 1

79 Pemenue 3amad mo teme: «OCHOBHOE ypaBHEHHE 1

MKT»




73

74

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJAMHAMUYECKON CUCTEMBI CO CpeIHEN
KHMHETUYECKOM SHEprueil mocTynaTeabHOro
TEIJIOBOTO ABUKEHUS €€ YaCTHUII

O0001IeHYE ¥ CUCTEMATU3ALM 3HAHUI 10 TEME
"OcHoBbl MKT"

75

76

Kontponbnas padota Ne7 o teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctema. 3ajgaHue
BHeIHUX ycyoBuid Juist T/l cucremsl. BHemnue u
BHyTpeHHUE napamerpsl. [lapamerpsr T /I
CHUCTEMBI KaK CpeJIHME 3HAYCHUS BEJIMUMH,
ONMUCBHIBAIOIIMX €€ HA MUKPOCKOITMYECKOM
YpOBHE

77

HyneBoe Hauano TepMoOAMHAMUKH.
Camornpou3sBosibHas penakcanus T[] cuctemsr k
TEIJIOBOMY PaBHOBECHIO

78

Mopaenb ueanbHOTO Ta3a B TEPMOIUHAMUKE.
VY cnoBust IpUMEHUMOCTH 3TOW MOJEIIH

79

80

81

82

83

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPA)KCHME JIJI1 BHYTPEHHEN Y)HEPTUU

BeIpaxxenue i1 BHyTpEeHHEN YHEPTUH
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBa3ucratnueckue u HecTaTHYECKUE MPOLIECCHI
DneMeHTapHasi paboTa B TEPMOJIMHAMHUKE.
Beruucnienue pabotsl 1o rpaduky npouecca Ha
pV-auarpamme

Tennonepenada kak crmocod W3MEHEHUS
BHyTpeHHel sHepruu T]l cuctemsl 6e3
COBepIIeHUs pabOThI

KOHBGKI_II/ISI, TCILJIOMMPOBOAHOCTD, U3JIYUCHUC

84

KomnuectBo Temnorel. TemnoéMKOCTh Tea.




yHeHBHaﬂ H MOJIIpHAasA TEIIOEMKOCTH BEIIECTBRA.
VaenpHas TemiaoTa CropaHus TOIIMBA

85  Pacuér xonmuuecTBa TEIUIOTHI P TEIUIONEpEaaye

86 [TonsTre 06 aqnabarnom mpouecce. [lepBorit
3aKOH T€PMOJAMHAMUKHU

87 Pemenue 3agau no teme: «llepBbiii 3akoH
TEPMOTUHAMUKI

88 KomnmdgecTBo TermioTsl u paboTa Kak Mephl
W3MEHeHHUs BHyTpeHHel snepruu TJl cucteMsl
Bropoii 3ak0H TepMOIUHAMUKH IS

89  paBHOBECHBIX U HEPABHOBECHBIX IPOIIECCOB.
HeoOpaTuMoCTh PUPOTHBIX TPOIIECCOB

90 IlpuHnumne! geicTBus TerioBbIx MamuH. KIT/]

91  Makcumanbsnoe 3HaueHue KIT/1. [uxr Kapro
DKOJOTUYECKHE ACTIEKTHI HCIIOTH30BAHMS

92  rtemnoBbIx nBurateneil. TemaoBoe 3arps3HeHHe
OKpY>KaroIlEeH Cpeibl

93 9606H1€HI/I€ Y CHCTEeMaTu3alis 3HaHUH 110 TeMe

Tepmoaunamuka. TernoBble ManTuHbI"

94 'I‘<0HTpOJ'ILHa}I pabota Ne§ o teme

Tepmoaunamuka. TernoBble MaTuHbI"

95 [TapoobpazoBanue u konaeHcanus. Vcnapenue u
KUTIEHUE. Y IeTIbHAs TEeII0Ta MapooOpa3oBaHUs
HacwImenHbie ¥ HEHACHIIICHHBIC MapPhI.
KauecTBeHHas 3aBUCUMOCTD MJIOTHOCTH U

g  /BJICHHS HACBIECHHOTO Napa OT TEMIEPaTyphl,
UX HE3aBUCUMOCTh OT 00hEMa HACHIIIIEHHOTO
napa. 3aBUCHMOCTh TeMITepaTyphl KUIICHUS OT
JABJICHUS B KUJIKOCTU

97 BrnaxaocTts Bo3ayxa. AGCOTIOTHAS U
OTHOCHTEJIbHAS BIOKHOCTH

98 | Pemrenue 3agay no teme: «HaceleHube U




HCHACBIICHHBIC ITapHbI. BraxxHocTh BO3ayXa»

99

JlaGopaTtopHas padota Ne5 mo teme "M3mepenue
a0COFOTHOM BJIQXKHOCTH BO3TyXa M OI[EHKA
MAacCChI MApOB B TOMEUICHHUU "

100

101

Tsépnoe teno. Kpucraminueckue u amopdHsbie
Tena. AHU30TPONUS CBOMCTB KPUCTAJIJIOB
[InaBneHue u Kpuctauu3auus. Y aespHas
teruioTa iaBneHus. Cyoaumarus

102

JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
cxarue. Casur. Monyine FOura. Ilpenen ynpyrux
nedopmaruit

103

104
105

106

TennoBoe pacIMpeHue KUIKOCTEN U TBEPIBIX
TeJd. AHFAPMOHU3M TEIUIOBBIX KOJIEOaHUI YacTHI]
BEILIECTBA

[TpeoOpa3oBanue sHepruu B (ha30BbIX MEPexoiax
YpaBHEHHE TEIJIOBOTO OamaHca

Perrenue 3amau mo teme: «YpaBHEHHE TEILIOBOTO
OaylaHca»

107

[ToBepxHOCTHOE HaTsKeHUe. Kanumnsipasie
siBJIEHUs. J{aBieHue 1Mo UCKPUBJIEHHON
MOBEPXHOCTHIO KuaKkocTH. Dopmyna Jlannaca

108

109

O06o001Ienye ¥ cucTeMaTu3aiys 3HaHUH 110 TEME
"ArperarHble cocTosiHus BemecTBa. Da3oBbie
nepexonr"

Kontponbnas padota Ne9 o teme "ArperatHbie
cocrosinus BeniectBa. da3oBbie nepexoanb"”

110

111

DnekTpu3anus Tel U €€ MposIBICHUSI.
DIIeKTpUYECKUH 3apsia. [IBa BUIa dIEKTPUUECKUX
3apsa0B. [IpOBOAHUKY, TUDIIEKTPUKH U
MOJYTPOBOTHUKH

DneMeHTapHbIN ANEKTPUIECKUil 3apsi. 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsia




B3aumoneiictBue 3apsaioB. ToueuHbie 3apsiibl.

112 3akon Kymnona
Pemrenue 3anau no teme: «QnekTpuszanus. 3aKoH

113 oxpaHeHHUs NEKTPUIECKOTO 3apsiaa. 3aKOH
Kynona»

114 Dnekrpuueckoe nose. Ero neiictBue Ha
AICKTPUICCKUE 3aPsIIbI
Hanpsok€HHOCTB 2JIEKTPUYECKOTO MOJIS.

115 [Tpo6usrii 3apsia. JIuauM HAPsSHKEHHOCTH
AIEKTPUIECKOTO T0JIs. OTHOPOTHOE
ANMEKTPUIECKOE TT0JIe

116 [ToTeHIMaTBEHOCTh IEKTPOCTATUICCKOTO TTOJISL.
Pa3HOCTh MOTEHIIMAIOB ¥ HANIPSHKCHUE
[ToTeHnmanpHas SHEPTHSI 3apsiaa B

117  »snekrpocratnueckoM moste. [ToTeHman
ANEKTPOCTATHYECKOTO TTOJISI

118 CBsi3b HANPSHKEHHOCTH TIOJISL M PA3HOCTH
MOTEHIIUAJIOB JISI AJIEKTPOCTATUUYECKOTO OIS

119  [IpuHIMI Cynepro3uIIMU IEKTPHUECKUX MO

120 [Tone Toueunoro 3apsaa. [Tone paBHOMEpHO
3apsoKeHHON chephl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

121  wapa. ITosne paBHOMEPHO 3apsKEHHOM
OECKOHEYHOH IITIOCKOCTH

199 [TpoBOAHMKH B NIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAJI0B

123 JIVBIIEKTPUKH | TTOTYIIPOBOTHUKH B
ANEKTPOCTATUYECKOM TI0JIE

194 Kongencarop. DneKTpo€MKOCTh KOHAEHCATOPA.
DIEKTPOEMKOCTH ITIOCKOTO KOHJIEHCATOpa

125 TlapamiensHOE COSTMHEHNE KOHICHCATOPOB

126  IlocrenoBareabHOE COCTMHEHUE KOHICHCATOPOB




127

9HepFI/I$I 3apsAKEHHOI'O KOHACHCATOpa

128 Pemenwue 3amay no teme: «KoHaeHCATOPHI»

129 JIBroKeHre 3apsHKEHHON YacTHITBI B OJHOPOHOM
AIEKTPUUYECKOM T10JIe

130 9606H1€HI/I€ M CUCTEMaTH3aIus 3HAHUH 110 TEME

DJIeKTpUYeCcKoe mnoJje"
131 'I‘<OHTp0III>Ha}I paborta Nel0 o Teme
DnekTpuyeckoe nose"

Cwuita Toka. IlocTossHHBIN TOK. Y Cca0oBuUSA

132  cymecTBOBaHUS MOCTOSHHOTO JICKTPUICCKOTO
TOKa

133  Ucrounuku Toka. Hanpsixenue u 9/1C

134 3akoH OMa Uil yJacTKa LENH. DIEKTPUIECKOe
COIPOTHBIICHUE
3aBUCHUMOCTB CONPOTHUBIICHUS OJTHOPOTHOTO

135 npoBogHUKA OT €ro JUIMHBI U TUTOMIATN
MOTICPEYHOTO CEUCHUS

136  YnaenbHOE CONMPOTUBIICHHE BEIIECTRA.

137 [TocnenoBarensHOE, MapayieIbHOE, CMEIIAaHHOE
COeIMHEHHE MMPOBOTHUKOB
Pemenne 3agad no teme: «llocimegoBarenpHoE,

138 mapamnenbHOE, CMEIIAaHHOE COEAMHEHUE
MIPOBOTHUKOBY

139 Pacué€r pa3BeTBIEHHBIX AIEKTPUUECKUX LETEH.
ITpaBuna Kupxroda

140  Pemenue 3agau no Teme: «IIpasuno Kupxroga»

141 PaGora snekrpudeckoro Toka. 3akoH J[>koyms —
Jlenma

142 MOoOmHOCTB 3IEKTPUYECKOTO TOKA. TeruoBast
MOIIIHOCTb, BBIIETIsieMasi Ha PEe3UCTOpe

143  DJIC u BHyTpeHHEE CONPOTUBJICHHE HCTOUYHUKA




TOKa

3akon OMa 115 OJTHOM (3aMKHYTOM )

144 . 1
AJIEKTPUUYECKON TIeTH

145 Pemenue 3anay no teme: «3akon Oma ais 1
TTOJTHOU (3aMKHYTOMN) JICKTPUIECKOM IICTIH
JlabopaTopHas pabota  Ne6 Mo  TeMe:

146  «M3mepeHue 2J1C Hu BHYTPEHHETO 1
COIPOTHUBIICHUS] HCTOYHHUKA TOKa»

147 | MOIHOCTE UCTOYHHUKA TOKA 1

148 KopoTkoe 3aMbIKaHHE 1

149 Pemenue 3anau mo teme: «Kopotkoe 1
3aMbIKaHUE»

150 KonnaeHcaTop B LIEMH IMOCTOSIHHOTO TOKa 1

151 9606H1€HI/IC U CHCTEMaTH3ALS 3HaHUU IO TeMe 1

[TocTOosiIHHBIN 31eKTpUYECKUI TOK"
152 'I'<0HTpOJII)Ha$£ padora Nell 1o Teme 1
[TocTosiHHBIN IeKTpUYECKUi TOK"

DneKkTpudecKas IpOBOJUMOCTD PA3IMYHbIX

153  BemiecTB. DIIEKTPUUICCKUI TOK B METaJIaX. 1
CBepXIpoBOIMMOCTh
DNEeKTPUYECKUI TOK B paCTBOPAxX M pacIijiaBax

154  snextponutoB. 3akoHbl Dapanes s 1
AIIEKTPOIIH3a

155 Dnexktpuueckuii Tok B razax. [lnazma 1

156 DneKTpuuecKuil TOK B Bakyyme. BakyymHble 1
pubopsI

157  DnekTpuuecKuil TOK B MOJYIIPOBOJAHUKAX 1

158  IlonynpoBOJHHMKOBBIE MPUOOPHI 1

159 [ToBTOpenue u 0600IIeHNe MaTepraia Y4eOHOTO 1
roaa

160 IIpomexyTouHas aTTecTalMs- KOHTPOJIbHAS 1




paborta

161

162

163

du3nyecKkuil mpakTUKyM 1o Teme "N3mepenne
CWJIbI TOKA U HAPSKEHUS B LIENH TOCTOSHHOTO
TOKa IIPU MTOMOIIHM aHAJOTOBBIX U HU(POBBIX
M3MEPUTENIBHBIX TPUOOPOB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBH>KE€HUN"
duznyecKkuil MpakTukyM 1o teme: 'M3mepenue
YCKOPEHUs1 CBOOOHOTO MaICHUSI»

164

®uznueckuil NpakTUKyM o reme "M3mepenue
Kod(QpHUIHEHTa TPEHUS 110 BEIMIUHE YTIIOBOTO
koaddunmenta 3aBucumoctu Frp(N)"

165

166

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUid paBHOBECHS TBEPIOTO
TeJa, UMEIOIIEro OCh BparieHus"

®dusznyeckuil npaktukym mno teme "IIpoBepka
YpPaBHEHUs cocTOsiHUSA"

167

168

dusnyeckuil npakTukyM 1o teme "M3mepenue
YACIBbHOU TETI0EMKOCTH"

duznyeckuil npakTukym 1o teme "CHsTHe
BOJIBT-aMIIEPHOM XapaKTEPUCTUKH quoja"

169

170

dusnyeckuil npakTukyM 1o teme "M3mepenue
YACIBHOTO COMPOTHUBIICHUS TPOBOTHUKOB"

du3nyeckuil NpakTUKyM 1o teMme McenenoBanue
3aBUCUMOCTH COMPOTHUBIICHUS TEPMOPE3UCTOPA
0T Temneparypsl"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

13

16




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. ®uzuka: Yraoyonenusiii ypoBenb. 10 kinacc: yueOnuk/ B.A. KacesHoB. - MockBa:
[Ipocsemenue, 2023

METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. U.T. Bnacosa, B.A. KacesnoB. ®usuka. Meroguueckoe mocodbue. 10 kmacc:
yrayOJieHHbIN ypoBeHb — 3-€ u31. — Mocksa: [IpocBemenue, 2021

2. A.E. Mapon, E.A. Mapon. unaktuueckue matepuansl. 10 kiacc: 6a30BbIil U
yrayoneHHbii ypoBHU.- Mocksa: [poda, 2014

3. E. C. Eptorkun, C. I'. Eptorkuna. ®uszuka. CaMOCTOATEIbHBIC U KOHTPOJILHBIC
pabotel. 10 kiacc: yaeObHOoe mocobue it 001eo0pa3oBaTeIbHbIX OpraHu3aIiii: 0a30BbIH U
yray0iaeHHbId ypoBHH.- Mocksa: [Ipocsemenue, 2018

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

https://m.edsoo.ru



