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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma 1o ¢u3nke 0a30BOTO YpOBHS Ha YPOBHE CpEeIHEro oO0mero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeacTtaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU IpernojaBaHUsl y4eOHOro
npenvera «®@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.
CogepxaHuie MporpaMMmbl MO (DU3WKE HAMPABICHO Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromuxcs 10 kimaccoB mpu oOydeHuu ux ¢uszuke Ha 0a30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-JESATEIBHOCTHOTO moaxoxa. IIporpamma 1o (¢U3MKE COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHPYyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METaIlpeaMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE YYUTHIBACT HEOOXOIMMOCTh peaTH3aIH MEKIPEIMETHBIX
CBs3el (PU3MKM C EeCTEeCTBEHHO-HAyYHBIMHU YyueOHBIMU IpeaMeTaMu. B Hell ompepensiorcs
OCHOBHBIC I[eTM M3Y4eHHs (DU3WKU HAa YPOBHE CpeIHEro oOmiero oOpa3oBaHUSs, IUIAHUPYEMbIC
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).
[Tporpamma 1o (hu3mMKe BKIIOYAECT:

e IUIAHUPYEMBIC PE3YJIBTAThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM YHCIIE

MpeIMETHBIC PE3yIbTAThI MO roJlaM O0yUYeHUS;

e cozaepxkaHue yaeOHOro npeamera «Dusukay mo rogaM oOydeHusI.
O®u3rka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyMas B KAayecTBE y4eOHOTrO
mpeaAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHHI 00 OKpYyXKaroleM MHpE.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIIUN MJisi E€CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MPEAMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MIPOLIECCOB U SIBJICHUHN, U3Y4aeMbIX
XuMHel, ouonorue, usmdeckoit reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
NpPUMCHECHHE (U3MYCCKUX 3HAHUH ONpeNeNseT XapakTep U pa3BHTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepUaoB C 3aJJaHHBIMUA CBOWCTBAMU U JIpyrux. M3ydeHne GuU3NK BHOCHT OCHOBHOW BKJIQJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00yJaroImuxcs, B GopMUpOBaHHE YMEHUN
MPUMEHSATh HAYYHBIA METOJ] MO3HAHUS TP BHITIOJTHEHUH UMHU YU€OHBIX UCCIIEIOBAaHUM.
B ocHOBy kypca ¢u3MKM [JIs YPOBHS CpEIHEro OOIIero oO0pa3oBaHMs TMOJNOXKEH psa HIEH,
KOTOpPBIE MOXKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHUS.
Hoes yenocmnocmu. B COOTBETCTBUU C HEH Kypc SIBISIETCS JIOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEPXKUT MaTepuail U3 BCEX Pa3esioB (PU3MKH, BKIFOYAET KaK BOIMPOCHI KJIIACCUUECKOW, TaK U
COBPEMEHHOM (PU3HKH.
Hoesn eenepanuzayuu. B cOOTBETCTBUU C HEl Marepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
busznueckux Teopuil. Bemgymmm B Kypce sBhsieTcss (GOPMHUPOBAHHE MPEICTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.
Hoes eymanumapusayuu. EE peanuszamnus mnpeAmnojaraeT HCMOIb30BaHHE T'yMaHUTAPHOTO
noTeHIana (GU3NIECKON HAYKH, OCMBICIIEHHUE CBSA3U Pa3BUTHUS (QU3HKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPOOIeMaMHu.
Hoes npuxnaomoii nanpasenennocmu. Kypc Qu3umku mpezmnonaraeT 3HAKOMCTBO € IIUPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTHYECKUX MPUIIOKEHUI N3YUEHHBIX TEOPUH U 3aKOHOB.
Hoess  skonocuzayuu peamuzyercs  TOCPEICTBOM  BBEICHHS  DJEMEHTOB  COJEpIKaHWS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYKJIEHUS MPOOJIeM pariioOHATBFHOTO MPUPOIOTIOIB30BAHUS U
AKOJIOTMYECKOI 0€30MacHOCTH.
CreprxHEBBIMU dJIEMEHTaMU Kypca GU3UKH Ha YPOBHE CPEAHETO 00Iero 00pa3oBaHus SIBISIOTCS
¢buznueckue teopun (GOpMHUPOBAHUE MPEACTABICHUN O CTPYKType MOCTPOCHUS (U3UUYECKOM
TeOpHH, posi (PyHIaMEHTAIBHBIX 3aKOHOB WM MPHUHIIUIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O
NpUpPOJE, TPaHUIAX TPUMEHUMOCTH TEOPHH, JUIsl ONMKUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUHN U



MIPOLIECCOB).

CuCTeMHO-IATETLHOCTHBIN MOJIXO0A B Kypce (U3MKU pealu3yercss NMPekIe BCEro 3a CuéT
OpraHu3alK SKCIIEPUMEHTAILHON JeATeIbHOCTH oOydarouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJIB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3UKE OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHHUYECKUX IPAaKTUYEeCKUX paboT. BblaeneHue B yka3aHHOM IE€pedyHE JIaOOpaTOpHBIX padoT,
OPOBOIUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYacCTHHUKAMH OOpa30BaTEIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
IPEJJIOKEHHBIX TUIIOTES.

Bosnblioe BHUMaHHME yaensercsl pelleHUI0 pacu€THBIX M KayeCTBEHHBIX 3anad. [Ipu stom mms
pacy€THBIX 3a/a4 NPUOPUTETOM SBISIFOTCA 33/a4M C SBHO 33aJaHHON (U3NYECKON MOJIENbIO,
[O3BOJISIOIIME NPUMEHATh HM3Y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOr0 pasfelna
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/eioB. [l KaueCcTBEHHBIX 3a/1a4 IPUOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3NYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HHU, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBuu ¢ Tpeboarmsimu GI'OC COO k marepHallbHO-TEXHUYECKOMY O0ECIICUSHUIO
yueOHOro npotecca 6a30Bbli YpoBeHb Kypca (pU3HKH Ha ypOBHE CpeHero oouiero oopa3oBaHus
JOJDKEH M3y4aTbCs B YCIOBUSIX MPEIMETHOTO KaOuHeTa (U3MKM WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kabunere ¢usuku
JOJDKHO OBbITh HEeo0xoauMoe J1abopaTopHOE OOOpYAOBaHUE JUIsl BBIIOJHEHUS YKa3aHHbBIX B
nporpaMMe 1o (pU3MKE YYEHMYECKHMX MPAKTUYECKUX padoT U JeMOHCTpallMOHHOE
obopyI0BaHue.

JleMoHCTpanoHHOE 000pyAOBaHUE (POPMUPYETCSI B COOTBETCTBUM C MPUHIIMIIOM MUHUMAJIbHON
JOCTATOYHOCTH W OOECHEeYMBACT IIOCTAaHOBKY IIEPEUUCICHHBIX B TporpamMme IO (U3HKe
KJIIOYEBbIX JIEMOHCTpAalUUH JuId MCCIEIOBaHMA U3y4aeMbIX SBICHUH U  IPOLIECCOB,
IMIIUPUYECKUX U PYHTAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYyAOBaHUE A YUYEHHMUECKUX MPAKTHUECKUX padboT (opMHUpyeTcs B BHJE
TEMaTHYECKUX KOMIUIEKTOB M oOecredyuBaeTcs B pacyéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MCIIOJIb30BAaHUM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LEJIIMU U3YYEHUS PU3UKU B 001IIEM 00pa30BaHUU SABISIOTCS:

e (opMupOBaHME HUHTEpEcCa U CTPEMJIEHUS OOYYaloUMXcs K HayyHOMY H3yYCHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

e Dpa3BUTHE TPEACTABICHUH O HAyyHOM MeETOJ€ TMO3HaHHs U  (QopMupOBaHUE
HCCJIEIOBATEILCKOIO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAyYHOI'O MHUPOBO33PEHHUS KaK pe3ybTaTa U3yueHHs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUN OOBICHATH SBJICHUS C UCIOJIb30BAaHUEM (PU3MUECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE TNPEICTABICHUA O poiu (DU3MKM JUIS PA3BUTHUS JAPYIHX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TUX Lieiel oOecreunBaeTcsl pellieHHeM CIIEAYIOIIMNX 3a/1ad B MPOLIecce N3YUYeHUs
Kypca (pU3UKU Ha YpOBHE CPEHEro O0IIEero 00pa3oBaHus:

e MpUOOpPETeHHE CUCTEMBbI 3HAHUM 00 OOUMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJICKYJSIPHYIO (HU3UKY, dJIEKTPOJANHAMHUKY, KBAHTOBYIO
(GU3UKY U DIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHWUH TIPUMEHSTH TEOPETUYECKHE 3HAaHUS M  OOBSICHEHHS
¢u3uueckux SBIEHUM B MpHpOJE M IS TNPHUHATHS MNPAKTUYECKUX pelIeHUudl B



MMOBCEAHEBHOM XU3HU;

e OCBOCHHE CITOCOOOB PEIICHUS Pa3INYHbIX 33]a4 C IBHO 33JaHHON (U3NYECKON MOJEIBIO,
3aa4, MOJAPA3yMEBAIONIMX  CAMOCTOSITEIbHOE CO3JaHMe  (DU3MUYECKON  MOenH,
aJICKBATHOW yCIIOBUSIM 3a/1a4u;

e TMOHUMaHHWE (U3MYECKUX OCHOB M TPHHIIUIIOB JEHCTBUS TEXHHYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;

e OBJAJICHHE METOJaMH CaMOCTOSITEIHPHOTO IUIAHUPOBAHUS W MPOBEICHUS (PU3MYECKHX
9KCIIEPUMEHTOB, aHaJIN3a U UHTEpHpeTaui nHhOpMaIuu, OnpeaesieHus: JOCTOBEPHOCTH
MOJIy4EHHOTO PE3YJIbTaTa;

e CO3JaHUE YCIOBHM AJisi pa3BUTHUS YMEHUH MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUECKON
JESTSIILHOCTH.

Ha n3yuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs OTBOIUTCS
136 gacos: B 10 kitacce — 68 yacoB (2 4aca B HEJEJIO.

[Ipennaraemeiii B mporpamMmme no (u3uKe IMepeueHb J1a00paTOPHBIX U IMPAKTUYECKUX padboT
SIBIIIETCS. PEKOMEHJ/IOBAHHBIM, YYHTEIh JEJIaeT BBHIOOP MPOBEIACHHS J1a00paTOPHBIX padboT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX OCOOEHHOCTENH 00YUaOLIUXCS.

COJAEP/)KAHUE OBYYEHUA
10 KJIIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

Ousuka — Hayka o mpupone. Haydynble MeToNIbl TO3HAHMS OKpyKaromero mupa. Pomib
AKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE MO3HAHUSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nUecKuX SBIEHUI U mpoleccoB. Hayuynsie runores3sl. u3nyecKkue 3aKOHbI
U Teopuu. ['paHUIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [I[puHIIMI COOTBETCTBUS.

Ponb um wmecto ¢usuku B GOPMUPOBAHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaIIOroBBIE U TU(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTH MEXAHWYECKOro IBHKeHUsA. Cucrema OTCUETa.
Tpaekropus. [lepemenienne, CKOPOCTh (CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIloKeHUE NMepeMElIeHU U
CIIOKEHHE CKOopocTel. PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHENHOE ABMKEeHUE. ['papuku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI, ITyTH U TIEpEeMEIeHIs MaTepUaTbHON TOUKH OT
BpeMeHu. CB0OOHOE TaZieHHE. Y CKOpeHHe CBOOOHOTO TanaeHus. KpuBonuHelHoe ABUKEHUE.
JIBuKeHME MaTepHaIbHOW TOYKHM IO OKPYXHOCTH C IOCTOSHHOM IO MOJIYJIO CKOPOCTBIO.
YrioBasi CKOpOCTh, JTUHEHHass cKopocTh. [lepron n yactora obpamienus. LleHTpocTpemMuTenbHOE
yckopeHue. TexXHMUYeCKHe YCTPOMCTBA M IPAKTHUUYECKOE NPUMEHEHME: CIUAOMETD, ABH)KEHHE
CHaps1JI0B, LIETIHbIE U PEMEHHBIE TIEpeayn.

Llemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUsl KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.
[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3JIyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmonenue nBukeHus tena, OpoIIeHHOr0 O] YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
W3mepeHne yckopeHus cBOOOIHOTO MaeHHUsI.

Hampasnenne ckopocTH Npy IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3y4yeHrne HEpaBHOMEPHOI'O ABUKEHHUSI C LIENBIO ONIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBaHue COOTHOLIEHUS MEXAY IYTSMH, MPOWIEHHBIMU TEJIOM 3a IOCJEeI0BaTENIbHbIE
paBHBIE TIPOMEXKYTKH BPEMEHH IMPH PABHOYCKOPEHHOM JBIKEHHUU C HAYaIbHOW CKOPOCTHIO,



PaBHOM HYIIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tea, OPOLIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunuun orHocutensHocT [Mammites. Ilepseiit 3akoH Herorona. HMHepruanbHble CHCTEMBI
orcuéta. Macca tena. Cuna. Ilpunuun cynepno3uumu cui. Bropoit 3akon HeroToHa miis
MaTepuaibHOW ToukHu. Tperuil 3akoH HbroTOHA /Ui MaTepualIbHBIX TOYEK. 3aKOH BCEMHPHOTO
tarotenus. Cuna Tsokectd. [lepBas kocmudeckas ckopocTh. Cuita ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Buasl Tpenus (1okosi, ckoyibkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
IpU JABWKEHUU Teja B JKUAKOCTH wiau rase. IlocrynaTenbHOe M BpallaTeabHOE JIBUYKEHUE
a0CoMIOTHO TBEPAOTO Tesla. MOMEHT CHJIbI OTHOCUTEIBHO OcH BpatieHus. [1neuo cumnpl. YcinoBus
paBHOBeCcHs TBEPAOro Tena. TeXHUYECKHUE YCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE:
MOJAIINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxxeHue CHilL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOABbEME U MaICHHUH.

CpaBHeHuE CUJI TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecust TBEpAOTO Tena. Busibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydeHue aBm>keHUs OpycKa IO HaKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOUIUX B MIPYXUHE U PE3MHOBOM 00paslie,
OT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPAILECHHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

Nmnynbc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepHalbHBIX TodeK. VIMIynbc cuiiel U
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUKEHUE.

PabGora cunbel. MomHocTs cuiibl. KuHeTnueckas sHeprusi MarepuaibHOM Touku. Teopema o0
M3MEHEHNHU KMHeTn4Yeckol sHepruu. [loreHnnansHast 3Heprus. [loTeHManpHas sHeEprus ynpyro
nehopMUpOBaHHON MpyxkuHbL. [loTeHIMalbHas 3Heprus Teja BOJU3M MOBEPXHOCTH 3EMIIU.
[TorennuanbHble W HEMOTEHUMAIbHble CUiIbl. CBsA3b pabOThl HEMOTEHLUMAJIbHBIX CHJI C
M3MEHEHHUEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.
VYrpyrue u Heynpyrue CTOJIKHOBEHHs. TeXHUYeCcKHe YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE:!
BOJIOMET, KOTIEP, MPY>KUHHBIN TUCTOJIET, IBUKEHUE PaKeT.

Llemoncmpayuu

3aKkoH coxpaHeHMsI uMITyJbca. PeakTuBHOE ABmkeHue. llepexon moOTeHIMAbHON SHEPruu B
KUHETHYECKYIO U 00paTHO.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3yueHne abCcoIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBa3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYECKOW PHEpPruM Tejla Ha Mpumepe
pacTsKEHUsI PE3UHOBOTO KIyTa.

Paspnen 3. MoaekyasipHast pu3uKka 1 TepMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopul

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKONH TEOPHUH M HX OINBITHOE OOOCHOBAaHUE.
BpoynoBckoe gBwxkenue. [uddysus. Xapakrep [IBUKEHHS M B3aUMOJCHCTBUS YaCTHUIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, KUAKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB
BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Moisekyn. KonnmdecTBo BelecTsa.



ITocrosinnas ABorazpo. TemnoBoe paBHoBecue. Temmepatypa u e€ usmepenue. lllkana
temnepatyp Llenbcus. Mognenbp wuaeanpHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUM MHJI€aNbHOIO rasa. AOCOIIOTHas TeMmIeparypa Kak Mepa CpeaHel
KMHETUYECKOM 3HEpruu TEIUIOBOro ABMkeHus vactul rasa. lllkana temmnepatyp KenbBuHna.
['a3zoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knamnelipona. 3akon [lansrona. M3ompouecchl B
UealbHOM Ta3e C I[IOCTOSHHBIM KOJMYEeCTBOM BemiecTBa. ['paduueckoe mnpeacraBieHue
U30IPOLIECCOB: HM30TepMa, H30X0pa, H300apa. TexHHWYecKHe YCTPOHCTBA W MNPAKTUYECKOE
PUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, T0Ka3bIBAIOIIUE JUCKPETHOE CTPOCHUE BellecTBa, (poTorpaguu MOJIEKySl OpraHMuYecKUX
COCIMHECHU.

OnbiThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopnens OpOYHOBCKOTO JIBUYKEHUSI.

Mogpens onbiTa lllTepHa.

OnbITHI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUA.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY JABICHUS ra3a Ha CTEHKH COCYya.

OnbIThI, HJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACATBHOTO ra3za, U30MpPOIECCHI.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Omnpenenenue macchl Bo3AyXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEHUN 00bEMa KOMHATBHI,
JIABJICHUS U TEMIIEpATypbl BO3/lyXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounHamurku

Tepmonuuamuueckas cucreMa. BHyTpeHHsIsI SHEPTUs TePMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e€¢ wu3menenus. KommyecTBo TemnoTel W pabora. BHYTpeHHSsT »HeEprusi OJAHOATOMHOIO
UJICAIBHOTO ra3a. Busl Teronepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IeIbHAs
TEII0EMKOCTH BeliecTBa. KonmnuecTBo TeroThl mnpu temionepeaaye. [lonstue o6 anunabatHOM
npouecce. [lepBriit 3aK0H TepMoauHaMuKu. [IprMeHeHre NepBOro 3akoHa TEPMOJAMHAMUKH K
uzonporneccam. ['padudeckas uHTepnperanus padoTel raza. BTopoil 3akoH TepMOIMHAMUKU.
Heob6patumocts mporieccoB B npupone. TernoBbie MamuHbl. [IpuHIUIBI 1EHCTBUS TETIOBBIX
mammH. [IpeobpazoBanus sHEpruM B TEMIOBBIX MamuHax. KoadduiueHT nonesHoro neicTBus
terioBol MamuHbl. [{ukn KapHo u ero ko3@uIMEHT Mojae3HOro IeHCTBUS. DKOJIOTHMUECKHe
npoOJieMbl TEMJIOPHEPreTUKU. TEeXHUYECKHEe YCTpPOWCTBA W MPAKTUYECKOE MpPHUMEHEHUE:
JIBUTATEIh BHYTPEHHETO CTOPAaHMUS, OBITOBOM XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

N3menenne BHYyTpEeHHEW PHEPrUU TeJla MPU COBEPINEHUU paOOThI: BBUIET MPOOKHU U3 OYTHUIKH
MOJ JICWCTBUEM CKAaTOTO BO3MyXa, HarpeBaHue >Qupa B JATYHHOU TpyOke MyTEéM TpeHus
(BUICOIEMOHCTpALIHS ).

H3meHeHne BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT 110 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu mapoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAHUsl, PEAaKTUBHOTO JABUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoonvt

[TapooOpa3oBanue u KoHaeHcaius. Vcnapenue u kurmeHue. AOCOTIOTHAasE M OTHOCHTEIbHAs
BIIQXXHOCTHh BO37yXxa. HaceleHHslii map. YenpHas TerioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIEpaTypbl KUTIEHUs OT HaBieHus. TBEpmoe Temo. Kpucrammmdyeckue u amopdHbIe Telna.
AHun3orponusi cBOMCTB KpuctamioB. JKuakue Kpuctauibl. CoOBpeMEHHbIE MaTepUalbl.
[InaBnenne W KpucTauM3aus. YaelabHas TeruioTa MiaBieHus. CyOnumanus. Y paBHEHUE
TerioBoro OanaHca. TexHuUYeckue YCTpOICTBA M MPAaKTHUYECKOE MPUMEHEHHUE: THTPOMETp U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU TOJYyYEHUS COBPEMEHHBIX MATE€pUaJIOB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu



CBolicTBa HaCBILIECHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBlIeHUS KPUCTAILIMYECKOIO BEIIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3MepeHne 0THOCUTEIbHON BIaKHOCTH BO3]1yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

DJIeKTpu3anus Tell. DJIeKTpuueckuid 3apsaa. JlBa Buaa siekTpuyeckux 3apsanoB. [IpoBoaHukH,
JUDJIEKTPUKA U TOJIYNIPOBOJHUKHM. 3aKOH  COXPAaHEHHUs  AJIEKTPUYECKOro  3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. To4dedHBIN AlEKTpUUECKUN 3apsil. DIIEKTPUUECKOE
nosie. Hanpsix€HHOCTB 3nekTpruyeckoro mosts. [IpuHIum cyneprno3unun dJIeKTPUYECKUX TIOJIEH.
Jluaun HanpsHKEHHOCTU  AJEKTpUYecKoro moiis. PabGoTra cui 3EeKTpOCTaTUYECKOTo MOJIS.
[Torenuman. PasHocTs noreHuuanoB. IIpOBOAHUKY U JUAIEKTPUKHU B JJIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpuueckass IMPOHULAEMOCTb.  DJEKTpoeMKOcTh. Konpaencarop. DIeKTpoEMKOCTh
IUIOCKOTO KOHJEHcAaTopa. DHEeprusi 3apsyKEHHOro KOHJAEHcaTopa. TeXHHWYecKue ycTpoicTBa U
MPaKTUYECKOE TNPUMEHEHHUE: DSJIEKTPOCKOI, 3JEKTPOMETpP, AIIEKTPOCTATUYECKAsl 3allluTa,
3a3eMJIEHHE AIIEKTPONPUOOPOB, KOHAEHCATOP, KONUPOBAIbHBIN anmnapar, CTPyHHBIN PUHTEP.
Jlemoncmpayuu

VYCeTpoCTBO U MPUHLAI JEHCTBUS dJIEKTPOMETPA.

B3auMozeiicTBuE Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

JW3neKTpuKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb 3JEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOWAAM IUIACTUH, PAcCTOSHUS
MEXAY HUMH U IU3IEKTPUIECKON MPOHNULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUUECKUN TOK. YCJIOBUS CYIIECTBOBAaHUS 3JEKTpUuecKoro toka. Mcrounuku toka. Cuna
ToKa. [IoCTOsIHHBIN TOK.

Hampspkenne. 3akon Oma Juid ydacTka LENH. OJEKTPUUYECKOE COMPOTHUBIIEHHUE. Y IeIbHOE
comnpoTuBiieHuEe BemecTBa. llocnenoBarenbHOe, NapauIeNbHOE, CMELIAHHOE COEIMHEHHE
npoBoAHMKOB. Pabora snexTpuueckoro Toka. 3akoH Jxoyna—Jlenma.  MomrHoCTh
AIIEKTPUYECKOTO TOKA. DJIEKTPOABUKYILAS CUJIa M BHYTPEHHEE CONPOTUBIICHUE HCTOUYHUKA TOKA.
3akon Owma i TONMHOW (3aMKHYTOM) oasekTpudeckor 1enu. KopoTkoe 3ambIkaHue.
ONEeKTpOHHAsl MPOBOAMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAJJIOB OT
Temneparypbl. CBepXNpOBOIUMOCTb. DIEKTPUUYECKUN TOK B BakyyMe. CBOMCTBA 3JE€KTPOHHBIX
nyukoB. [lomynpoBoanuku. CoOCTBEHHAass W HpUMECHas MPOBOAWMOCTh MOJIYHPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. [lonynpoBoAHUKOBBIE PUOOPHI. DIEKTPUUECKUI TOK B pacTBOpax U
pacIuiaBax 3J€KTPOJIUTOB. DIEKTPOIUTHUECKAS JUCCOLUALUS. DIEKTPOIIN3. DIEKTPUUECKUNA TOK
B razax. CaMOCTOSATENbHBINM W HECAMOCTOATENBHBIN pa3psad. Monnus. Ilnasma. TexHuueckue
YCTPOMCTBA M NPAKTHUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETpP, PEOCTAT, UCTOUHUKH TOKA,
AIIEKTpOHArpeBaTeNbHble  MPUOOPBI,  DJIEKTPOOCBETHTENbHbIE  MPUOOPHI,  TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIN MO, TEPMUCTOPBI U (POTOPE3UCTOPHI, ITOITYIIPOBOAHUKOBBIN MO,
raJibBaHHKa.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCHUMOCTb  COIIPOTUBJICHMS LMIMHAPUYECKMX MPOBOJAHMKOB OT JUIMHBI, IUIOLIAIU



MONIEPEYHOI0 CEUEHUS U MaTepHuaa.
CMemaHHOEe COeIMHEHUE IPOBOIHUKOB.

IIpsmMoe w3MepeHHe HBIIEKTPOABIKYIIEH Ccwibl. KOpOoTKoe 3aMblKaHHE TaJlbBAHUYECKOIO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# pa3psg v IPOBOAMMOCTb BO3AYyXa.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomol

M3y4eHne CMEIIaHHOTO COEMHEHUSI PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYIIEH CUIIbl MCTOYHMKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.
HabGnronenue anexrpoinusa.

Me:xknpeameTHble CBSI3U

N3yuenne kypca ¢usuku OazoBoro ypoBHs B 10 kiacce ocymiecTBiaserca ¢ yd4€ToM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKHM, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemmnule nonamus, CBI3aHHbIE C U3YYEHHEM METOJI0OB HAyYHOI'O IO3HAHUS: SBJICHUE,
HaY4HbIM (akxT, runoresa, punveckas BeJIMUMHA, 3aKOH, TEOPHsl, HAOIOCHUE, IKCIICPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTeMbl YpaBHEHUH, JinHeliHas QyHKuus, napabona, runepbona, ux
rpaduKd U CBOWCTBA, TPUTOHOMETPHUYECKHE (DYHKIMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHICHC,
OCHOBHOE TPUIOHOMETPUUYECKOE TOXKIECTBO, BEKTOPbHl M HX IPOEKIHMH HAa OCH KOOpIMHAT,
CJI0KEHHE BEKTOPOB.

buonoeusn: MexaHnndeckoe ABMXKEHHE B >KUBOI npupone, Auddysus, ocMoc, TEII00OMEH KUBBIX
OpraHu3MOB (BH/bI TEIUIONEpPEaun, TEIUIOBOE PABHOBECUE), SJIEKTPUUECKUE SBIICHUS B JKUBOMN
IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBA TBEPIABIX TEJ, JKUAKOCTEH U TIa30B, JJIEKTPUUYECKUE
CBOICTBa METAJIOB, 3JIEKTPOJIUTHUECKAS JUCCOLMALNS, TaIbBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapOMeTp, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue IBUKEHMH C HCIOJb30BAHHEM MEXAaHU3MOB, YUET TpPEHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIONMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MTOJIyYE€HUsI COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHUCIIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TaTbBAHUKA.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IMTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHoro npeamera «Dusmka» Ha ypoBHE cpeHero oomiero oopasoBanus (6a30BbIi
YPOBEHB) IOJDKHO OOECHEYHUTHh TOCTIDKCHHE CISAYIOIUX JIMYHOCTHBIX, METAMpPEIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS y4yeOHoro mpenmera «®Du3KMKa» OJKHBI OTpaxarb
FOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJCTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHHX
yOexJAeHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIupeHHe KU3HEHHOTO OIbITa U ONBITA ACITEIBHOCTH B IIPOLIECCE PEATU3ALNN OCHOBHBIX



HaIpaBJe€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKoOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTH TPAXKTAHCKOW MO3HUIIUUA O0YYAIOMIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPATUIMOHHBIX OOIICUETIOBEYECKUX TIyMAHUCTHYECKUX U JIEMOKPATUUYECKUX
IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPECaX TpakIaHCKOTO 0O0IecTBa,
y4acTBOBAaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aHMOJCHCTBOBATH C COLMATBHBIMA HHCTUTYTAMU B COOTBETCTBUU C MX (YHKIUSIMHU U
Ha3HA4YCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJIAPCTBEHHBIM CHMBOJIaM, JOCTHKEHUSIM POCCUHCKUX YUYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c¢(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCThH OILIGHHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETo;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

3CTETUYECKOE OTHOILLIEHHE K MHUpPY, BKIIOUYAs 3CTETUKY HAyYHOTO TBOPYECTBA, IPHUCYIIErO
duznyecKkoil HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEPEC K Pa3IudHbIM cdepam MpoPecCHOHAIBHON NESITEIbHOCTH, B TOM YHCII€ CBS3aHHBIM C
bu3uKol W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oynymiedl mpodeccuu u
peaIn30BbIBaTh COOCTBEHHBIC JKMU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O U caMOOOpa3oBaHMIO B oOjacTu (U3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 9K0JIOrH4€eCKOr0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh ~ JKOJOTMYECKOM  KyJIbTYphl, OCO3HAaHME TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JEHCTBUH B OKPYXKAIOIIEH Cpele HAa OCHOBE 3HAHMS LEJeH
YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacuIupeHe OImbITa JEATeTbHOCTH SKOJOTMYECKOW HAIMpaBJIECHHOCTH HAa OCHOBE HMMEIOITUXCS
3HaHM TT0 PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznyeckoil HayKu;

OCO3HAaHHE IIEHHOCTH HAy4HOH MAeSITeThbHOCTH, TOTOBHOCTH B TIpOIlecCe H3yueHUs (DU3HKU
OCYIIECTBIISITh MPOCKTHYIO U UCCIIEI0BATENBCKYIO ACSITEIILHOCTh MHAUBUIYATbHO U B TPYIITIE.

METAINPEAMETHBIE PE3YJIbTATDHI

ITo3naBaTebHbIE YHMBepPCcAJbHbIE YUeOHblIe AelicTBUS

ba3oBble JJjoruyeckue JeMcTBUA:

CaMOCTOSITEIbHO  (OPMYJIHPOBATh U  aKTyallM3UpOBaTh MpoOJIeMy, paccMarpuBath €€
BCECTOPOHHE;

ONPEAENATh LENU IeITEbHOCTH, 33/1aBaTh MApAMETPbI U KPUTEPUU UX JOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUMS B PACCMATPUBAEMBIX (PM3NYECKUX SBICHUSX;
pa3zpabaThiBaTh IUIAH PELIEHUS MPOOJEMBbI C YYETOM aHaIM3a WUMEIOIIUXCS MaTEpHAIbHBIX U
HEMAaTEPUAIBHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEJSIM, OLICHUBATh
PHUCKU TIOCTIEACTBUN NESTENbHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUSIX pEAIbHOTO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICICTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBrble ucciaenoBarenLCKue AeiiCTBHA.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATHSIMHI M METOIaMU (PU3HUYECKON HAYKH;
BJIa/IETh HAaBbIKAMHU y4eOHO-UCCIIEIOBATENLCKON U TPOEKTHOM J1eATeIbHOCTH B 007acTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJIOB pEIICHHS 3ajad
buznyecKoro cogepxKaHus, MIPUMEHEHHUIO Pa3IMYHBIX METO/I0B TO3HAHMUS,

BIAJCTh BUIAMHU JCSATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHMS, €ro HHTEpPIpETaluu,
npeoOpa3oBaHMI0 M NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MpH
CO3aHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 3a7auy, BbIABUTATh TUIIOTE3Y €&
pElIeHUs], HAXOIUTh apIyMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTpbl
U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBATH IMOJTYYEHHBIC B XOJ€ PEIICHUS 3aa4H PE3yJbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBCHHBIC 3a7aud B 0Opa30BaTCILHOMN EATEIBHOCTH, B TOM
qrclie MPU U3YYEeHUU (DU3HKY;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTHUUYECKYIO 00J1aCTh KU3HEACITEbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPE/IaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONME ATbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQJICTh HaBBIKAMU IOJIyYCeHUS HHpOpMauu GU3NIECKOTO COACPKAHMS U3 NCTOUHUKOB PA3HBIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TMOUCK, aHAINU3, CUCTEMATH3aIUI0 M HMHTEPHPETAIUIO
uH(pOpMaIUK pa3TUYHBIX BUIOB U (POPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIB30BaTh CPEJCTBA MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX M OpPTaHU3AIMOHHBIX 33Ja4 C COONIOZCHHEM TpeOoBaHUI
SPrOHOMHUKHU, TEXHUKHA OE€30MacCHOCTH, TUTHEHBI, PeCypCcOCOEpEeKEeHHs, MPABOBBIX U ATUUYECKHUX
HOPM, HOPM HH(OPMAIIHOHHOM 6€30MacHOCTH;

CO371aBaTh TEKCThI (PU3MUECKOTO COJIEPKaHUsSI B Pa3IMUHBIX (opMarax ¢ y4€TOM Ha3zHAYCHUS
uH(bOpMallMM W 1EJeBOW ayAuTOpUM, BBHIOMpas ONTHUMAIbHYIO (OpMY TMpEICTaBICHHUS U
BU3yaJIU3aIUH.

KoMMmyHukaTHBHBIE YHHBepcaJIbHble YUeOHbIe 1elCTBUSA:

OCYILECTBIIATH OOIEHHE HA YpOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMaHIHON U HHIMBUAYAIbHON pabOThI;

BBIOMpPAaTh TEMAaTHKy W METOAbl COBMECTHBIX MACUCTBUH ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEM Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATBH LIEJIA COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATE U KOOPAUHUPOBATH JACUCTBUSA 110
€€ JOCTH)KEHMIO: COCTaBISATh IUIAH JIEUCTBHUM, pACIPENENsITh pPOJIU € Y4YETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PaOOTHI;

OIICHMBAaTh KayeCTBO CBOET0 BKJIa/a M KaXXJIOr0 y4acTHHKA KOMaHAbI B OOIIMH pe3yibTar Mo
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IIPOEKTHI, OLEHWBATh WIEH C IIO3WIHH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;



OCYHICCTBJIATL MHMO3UTHUBHOC CTPATCTUYCCKOC MOBCACHUC B PA3JIMYHBIX CHUTYyAllHMAX, IIPOSABJIATH
TBOPYECTBO U Boo6pa>1<eHHe, OBITh WHUIUAaTUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS

Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh IO3HABATENIbHYIO JAESITENbHOCTh B oO0nactu  (U3HKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIUPOBAThH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIBHO COCTAaBIISATh IUIAH pELICHUs pacy€THBIX W KAdyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ y4ETOM HMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTEHHII;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIM BBIOOP, apPTYMEHTHpPOBATh €ro, Oparh Ha ceOs OTBETCTBEHHOCTHh 3a
pElLICHHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO IPYAULMU B 00sacTH (U3MKH, TMOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJJIEKT:

JlaBaTb OILICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEJIbHOCTh, OIIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMH TI03HABATEIHHOW PEQIICKCHH KaK OCO3HAHUS COBEPIIACMBIX JIEHCTBUU U
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

MCIIOJIH30BATh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHNMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YyJIbTAaTOB JACSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mporecce MOCTHIKEHUS! JTMYHOCTHBIX PE3YJITATOB OCBOCHHUS NPOTPaMMBbI MO (DHU3WKE IS
YPOBHSI CpeHero oOIIero o0pa3oBaHUs y OOYUYaAIOIIUXCS COBEPIIEHCTBYETCS SMOIMOHAIBHBIN
WHTEJUICKT, MPEe/IoIaralomuii chpopMUpOBaHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIIOCOOHOCTh TOHHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;
CaMOPETYJIMPOBAHHUSI, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TOBEJIEHNE, CIIOCOOHOCTh aJalTUPOBATHCA K OMOLUOHATIBHBIM W3MEHEHUSIM U TMPOSBISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMH, BKIFOUAOIIECH CTPEMIICHHE K JJOCTHXKCHHIO LIETTU U YCIIEeXY, ONTUMM3M,
WHULIMATUBHOCTb, YMEHUE ACHCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIMIEH CIMOCOOHOCTh TOHUMATh ASMOIMOHAIBHOE COCTOSIHUE JAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COMIEPEKHUBAHUIO;
COITMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpAWBAaTh OTHOIIEHUS C JIPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOH(QIUKTHL.

HHPEAMETHBIE PE3YJIbTATHI

K xoHny oOydenus B 10 kiacce npeniMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh HA MPUMeEpaxX pojib U MECTO (PU3UKHU B (OPMUPOBAHUU COBPEMEHHON Hay4HOI
KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHON TEXHMKHM W TEXHOJOTUH, B MPaKTHUYECKOMN
JESATEIILHOCTH JIIOJIEH;



YUUTBIBATh TPAHUIBI MPUMEHEHHS] M3YYEHHBIX (U3UYECKUX MOJEJeH: MaTepualbHas TOYKa,
MHepLHalbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPJIOE TENO, UACANbHBIN ra3, MOJEIU CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AJIEKTPUUECKUH 3apsil MPU PEUICHUN (PU3UUECKUX
3ajad4;

pacrio3HaBarh (pU3HUECKUe SIBICHUS (MIPOLECCH]) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHUS BEILECTBA U 3JIEKTPOJWHAMUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE TMageHHe Tel, JBH)KEHHE IIO0
OKPY)KHOCTH, MHEpLHMs, B3auMojeiicTBue Tesl, AudQy3us, OpOyHOBCKOE IBHKEHHE, CTPOECHHUE
KHUJIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MPH HarpeBaHUM (OXJIAKJICHUH), TEIIOBOE
paBHOBECHE, HCIApEHUE, KOHACHCALUs, IUIABICHHUE, KPUCTAJLIM3alus, KUIEHUE, BIIAXKHOCTH
BO3/yXa, [IOBBIICHUE JABJICHUS Ia3a IPU €ro HarpeBaHUU B 3aKPHITOM COCYAE, CBSI3b MEXKIY
napaMeTpaMy COCTOSIHHA ra3a B M30MPOLIECCAX, dICKTPHU3ALMS Tell, B3AUMOJIEHCTBUE 3aps0B;
OIKCHIBATh MEXAHMUYECKOE ABIDKEHHE, UCIONb3Ys (PU3NUECKHUE BEIMYMHBI: KOOpAHMHATA, IMYTh,
IepeMelICHNEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa, UMITYJIbC Tejla, KHHETUYEeCKash SHEPrus,
NOTEHIMAJIbHAS DHEPrusi, MeXaHHueckas padoTa, MEXaHHYeCKas MOIIHOCTh; NPH OINUCAHUH
IOPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OOO3HAUYEHUs U
€IMHUIIBI, HAXOIUTHh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (U3UYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMYNHAMU;

OIKCHIBATh W3YUCHHBIE TEIJIOBBIE CBOICTBA TENI W TEIUIOBBIC SIBICHUS, MCIIONB3Ys (PU3UUECKUE
BEJIMYMHBIL: JIaBJICHUE Tra3a, TEMIEpaTypa, CpPedHAs KHHETUYECKas JHEPIUs XaoTHUECKOIO
JBUKECHHUSI MOJIEKYJ, CpPEJHEKBAaJApaTU4yHasi CKOPOCTb MOJEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHss dHEprus, paboTa raza, Ko3QpQUUUEHT MOJE3HOro JAeHCTBUS TEIIOBOIO JBUTATENIs;
P OINMCAHWW TIPABWJIBHO TPAKTOBaTh (DU3MYECKHIA CMBICI HCIOJNB3YEMbIX BEIHYUH, HX
0003HaueHMsI U €JUHULIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIIMYUHAM;

ONMCHIBATh M3YYCHHBIE DJIEKTPUYECKHE CBOWCTBA BEINECTBA M DIIEKTPUYECKUE SBIICHUSA
(mpouiecchl), UCHONIB3YS (PU3UYECKUE BEIMUYUHBL: AJIEKTPUUYECKUN 3apsijl, AJIEKTPUUYECKOE MOJIE,
HanpspKEHHOCTh  IIOJIS, ITOTEHLMAJ, PA3HOCTh IOTEHUUAJIOB; IPU ONUCAHUM IIPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIMUUHY C IPYTUMHU BeTMYUHAMM;
AHAIN3UPOBATh (U3MUECKHE TMPOIECCHl W SIBICHUS, HUCHOJB3YS (PU3UUYECKHE 3aKOHbI U
MPUHIIMIIBL: 3aKOH BceMmupHoro TsroteHus, |, Il u 1l 3akonst HploToHa, 3aKOH CcOXpaHeHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPAHEHUs] UMITYJIbCa, MPUHIUI CYNEPIO3UIMH CUJI, TPUHIIUII
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CpPEJHENH KHWHETUYECKOW HHEPrHH TEIUIOBOTO JIBUKEHUS
MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHHs
AIIEKTPUYECKOr0 3apsna, 3akoH KylloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;
OOBSACHATH OCHOBHBIE NPUHIUIBI JAECUCTBUS MAIIWH, NMPUOOPOB M TEXHUYECKHUX YCTpPOICTB;
pas3nyaTth yciaoBUsA MX O€30MaCHOTO MCIIOIB30BaHMS B IOBCEAHEBHOM KU3HM,

BBIMOJHATh OKCIHEPUMEHThl IO HCCIEIOBAaHUIO (PU3UYECKUX SBJIEHUH U IPOLECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npobnemMy/3ajady W THUINOTE3y Y4eOHOro OSKCIEpPHUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUs, TPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISITh MPSIMblE M KOCBEHHbIE U3MEPEHMs (PU3UUYECKUX BEJIHYMH, MPU ITOM BHIOMpATh
ONTUMAJIBHBIA CIIOCO0 U3MEPEHUsS M MCIIONIB30BaTh M3BECTHBIE METO/BI OLEHKU MOTrpEeIIHOCTeH
WU3MEPEHHI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (QHU3UUYECKUMHU BEIMYMHAMU C HCIIOJIB30BAaHUEM MPSMBIX
U3MEpPEHH, MpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHpPOBATh DPE3YyJbTaThl IOJY4YEHHOM
3aBUCUMOCTH (PU3MYECKMX BETUYMH B BUAE TaONMMIl M TpauKOB, JE€NaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeI0BaHNUs;

coOuo1aTh IpaBmiIa 0€30MacHOro TpyJaa NMpU MPOBEICHUM MCCIEOBaHUN B paMKax y4eOHOro



IKCIIEPUMEHTa, Y4eOHO-HCCIIEeIOBATEIbCKOH U MPOCKTHOU JEATEIHHOCTH C HCIOJIB30BaHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JJA0OPATOPHOTO 000PYI0BAHHUS;

pemats pacu€THBIC 3aJa4dl C SIBHO 33JIaHHOW (PU3UYECKOW MOMEINBIO, UCTIONB3YS (DM3HUECKUE
3aKOHBI W TPHUHIMUIBI, HA OCHOBE aHalM3a YCJIOBHsS 3aJaud BBIOMPATh (U3UYECKYIO MOJEIb,
BBIICTISAITh (PU3WYECKUE BEIUYHHBI M (DOPMYIBI, HEOOXOAMMEBIE ISl €€ pEIICHUs, MPOBOJIUTH
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOT0 3HAYeHUS (PU3NUECKON BETUYUHBI;

pemiath KayeCTBEHHBbIE 3aJaud: BBICTPaUBaTh JIOTHYECKH HEMPOTUBOPEUUBYIO IIEMIOUKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;
WCIIOJIb30BATh MPHU PEIICHUN YYeOHBIX 3a7a4 COBPEMEHHbBIE HH(DOPMAIIMOHHBIC TEXHOJIOTUHN IS
MOKCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIMH U TPEJCTABICHUS YUeOHOM M HAyYHO-TIOMYJISPHON
uH(pOpMaIlMK, TIONYYCHHOW U3 Pa3IMYHBIX HWCTOYHUKOB, KPUTUYCCKH AaHAIU3HPOBATH
MOJIy4aeMyro HH(POPMAIHIO;

MPUBOJUTH MPUMEPHI BKIIAJa POCCUNUCKHUX U 3apPYOCIKHBIX YUEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHOW JKHU3HH JJIsI 0OCCIICUCHUS
0e30MacHOCTH IpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPOMCTBAMHU, JJISI COXPAHEHUS
3/10pOBbs U COOIOACHUSI HOPM KOJIOTMUECKOT0 TIOBEIEHUS B OKPYKAIOILEH CPeLE;

paboTaTh B TPYIIE C BBINOJHEHWEM pPAa3IMYHBIX COLMATIBHBIX POJCH, IMIAaHHUPOBATh PadOTy
TPYNIBL, PalMOHATBHO pacCHpeleNsiTh OOS3aHHOCTH W  IUIAHUPOBATh JEATCIBHOCTH B
HECTAaHJAPTHBIX CUTYalUSX, aIeKBaTHO OLIEHMBATh BKJIAJ KaXXIOIO W3 YYAaCTHUKOB I'PYIIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne HaunmeHnoBaHue pa3iesioB v T€M MPOrPaMMbI KonunuectBo 4acos DnekTpoHHbIe (1HpPOBBIC) 0O6pa30BaATEIBHBIC

n/n Beero|| KonrponbHbie [IpakTuueckue pecypept

paboThI paboThI
Pazsiea 1. DU3MKA U METO/Ibl HAYYHOI'O ITO3HAHUS |
‘1.1 HCDI/ISI/IKa Y METOJIbl HAYYHOT'O TIO3HAHUS H 2 H 1 H HBI/I6J'II/IOT6K3. HOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 10 paszeny H 2 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKHHeMaTI/IKa H 5 H H HBI/IGJH/IOTeKa LOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HI{HHaMHKa H 7 H H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3aKOHBI COXpaHEHHsI B MEXaHUKE H 6 H 1 H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/IToro II0 pa3feiny H 18 H ‘
Pazzie 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA |
‘3.1 HOCHOBH MOJIEKYJISIPHO-KHHETUYECKOH TEOPUH H 9 H H 1 HBI/I6J'II/IOT6K8. LIOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBLI TEPMOTUHAMHUKHU H 10 H H HBI/I6J'II/IOTeKa OK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTHbie cocTosiHUS BemecTBa. PazoBbie 5 bubmmorexa I{TOK https://m.edsoo.ru/7f41bf72
HePEeXO/IbI
‘I/IToro 0 pa3feiny H 24 H ‘
[Pasnen 4. DJEKTPOJJMHAMUKA |
‘4.1 HBneKTpOCTaTHKa H 10 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2  |TTocTosIHHBIN 3MeKTpUYecKuil TOK. TOkH B 12 1 bubaunoteka [IOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeiax

‘I/ITOFO 10 paszeny H 22 H ‘
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Ne HaumenoBanue pa3zienoB v TéM NporpaMmbl ‘ KommmuectBo wacos DnekTpoHHbIe (IUPOBBIE) 00pa30BaTEIbHBIE
n/n Bcero| KonrposbHbie [pakTuyeckue pecypeel
paboThI paboThI
‘PesepBHoe BpeEMs H 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 ) 3




MNOYPOYHOE IIVIAHUPOBAHME I10 YYEBHOMY HPEIMETY «®U3UKA» B 10
«A», «<b» KIIACCAX

No Tema ypoka KomnuectBo|| JlaTa nuzyuenus
n/n 4acoB
Bcero |[[To ITo dakrty
IIaHy
1 ||[®usuka — Hayka o npupoze. Hayunbslie MeTOIbI MO3HAHUS 1
OKpY>KaloIllero Mupa
2  ||[Ponb u MecTo pusuku B HOpMUPOBAHHH COBPEMEHHOM HAYYHOMH 1
KapTUHBI MUPA, B IPAKTHUECKOHN eATeIbHOCTH JII0IeH
3 |Mexanuyeckoe qBuxkeHHe. OTHOCUTEIHLHOCTh MEXaHUYECKOTO 1
nBuxkeHus. [lepemelienue, CKOpocTh, yCKOPEHHE
‘4 Hllnarﬂocwmecxaﬂ KOHTPOJIbHAasA padoTa H H H
5 ||PaBHOMepHOE npsiMoNIMHEHHOE JBUXKEeHHE. PaBHOYyCKOpEeHHOE
MPSIMOJIMHEITHOE ABU)KEHUE
‘6 HCBO6OI{HO€ najieHue. Y CKOpeHne CBOOOTHOTO TTaIeHHS H H H
7 |KpuBonuneiinoe nuxeHue. JIBmkeHne MaTepruaibHOW TOUKH IO
OKPY>KHOCTH
8 |[Ipurumn otHOcuTensHOCTH ["anmues. IHepuuaibHbIE CUCTEMBI 1
otcyeTta. [lepBbiit 3akoH HproToHa
9 |Macca tena. Cuna. [Ipunnun cyneprnosunuu cui. Bropoii 3akoH 1
HprotoHa i1 MatepuanbHOM TOUKH
‘10 HTpeTI/Iﬁ 3akoH HploTOHA [71s1 MaTepHalbHBIX TOYEK H H H
11 |3axon BcemupHoro Tsrorenus. Cuna tsoxectu. [lepsas
KOCMHUYECKasi CKOPOCTb
‘12 HCHna ynpyroctu. 3akoH ['yka. Bec Tena H H H
13 ||Cuna tpenus. Koapdunment tpenus. Cuia cOnpoTUBICHUS IPU
JIBMDKEHUH TeNa B )KUKOCTH WITU ra3e
14 |IloctynarenabHOE U BpallaTeIbHOE IBUKEHUE a0COIIOTHO 1
TBEPAOro Tena. MomeHT cuibl. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO Tella
15 |Ummynsc maTepraibHON TOYKH, CUCTEMbI MaT€pUATBHBIX TOUECK. 1
Wmnynbe cuitbl. 3aKOH COXpaHEHUs UMITyJibca. PeakTuBHOE
JIBYKEHUE
16 |PaGota u MomrHOCTh cuibl. KnHeTH4eckas sHeprust 1
MaTepuaabHOW TOUKH. TeopemMa 00 U3MEHEHUH KUHETHYECKOM
SHEPTUU
17 |[orenumaneHas sHeprus. [loTeHnanbHas SHEPTUs yIPYro 1
nepopMupoBaHHOI npykuHbl. [loTeHIManbHas sHepTus Tena
BOJIN3M IOBEPXHOCTH 3eMITN
18 |[IloTeHIuanbHBIE U HEMTOTEHIIUATIbHBIE CHIIBL. CBS3b paOOTHI 1
HEMOTEHLNAIbHBIX CUJI C U3MEHEHHEM MEXaHUYECKOM dHeprun
CUCTEMBI TeJl. 3aKOH COXPAaHEHUsI MEXaHUYECKOM dHEprun
‘19 H/Iaﬁopamopnaﬂ paboma «Hccnedosanue ceéazu pabomot cuiol H 1 H H




C U3MEHEHUEM MEXAHUUECKOIL IJHepZuu mejia Ha npumepe
PACMANCEHUSA PE3UHO0B020 HCZYymaA)

20 |KonTpoJabHasi paboTa no Teme «Knnemaruka. /lunamuka. 1
3aKOHBI COXpaHEHUsI B MEXaHUKE)
21 ||OcHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-KUHETUYECKON TEOpUH. 1
bpoynoBckoe nmwkenue. uddy3us
22 | XapakTtep ABMKEHUS U B3aUMOJCHCTBUS YaCTHIL BELIECTBA. 1
Mopenu cTpoeHMs Ta30B, JKUJIKOCTEH U TBEPBIX TEI
‘23 HMacca Mozsekyi. KomunuectBo BenectBa. [loctosinaass ABoraapo H H H
24 | TernmoBoe paBHOBecue. Temmeparypa u e€ usmepenue. [llkana
teMmriepatyp Llenscus
‘25 HI/IneaanHﬁ ra3z B MKT. OcnoBHoe ypaBuenue MKT H H H
26 ||AGconroTHas TeMIiepaTypa Kak Mepa cpeiHel KHHEeTHYeCKOn
SHEPIUH JIBKCHHSI MOJIEKYIl. Y paBHeHHEe MeHneneesa-
Knaneiipona
‘27 HBaKOH JansroHa. ['a30BbIe 3aKOHBI H H H
‘28 HHpOMe)KyTO‘IHaSI KOHTPOJIbHasi paboTa H H H
29 |M3omporiecchl B UA€aILHOM ra3e U X rpadudeckoe
MpEJCTaBICHUE
30 |[BHyTpeHHSIs SHEPTHs TEPMOIMHAMUYECKONU CUCTEMBI U CTIOCOOBI 1
e¢ n3menenus. Konndectso temiorsl u pabora. BayrpenHss
SHEPTUsl OJHOATOMHOTO UJIEAILHOTO Ta3a
‘31 HBI/II[BI TeIIoTnepe1aun H H H
32 ||V nenpHas TemoéMKOCTh BellecTBa. KoanuecTBo TEmaoThl npu
Teruionepenave. AnnadbaTHbIN Mporecc
33 |[[IepBblit 3aKOH TEPMOJAMHAMUKH U €r0 IPUMEHEHHUE K 1
u3oIpoleccam
34 |[HeoOpaTuMOCTh MPOIIECCOB B IpHupoie. BTopoii 3akoH 1
TEPMOTUHAMUKU
‘35 HHpHHan nevicteus u KI1JI TemnoBoii MalimHeI H 1 H H
‘36 HHI/IKJ‘I Kapno u ero KIT[] H 1 H H
‘37 HQKOHOH/I%CKHe pOOJIEMBI TEIIIIOIHEPTreTUKN H 1 H H
38 ||O6o6maromuii ypok «MoutekyisipHas ¢pusuka. OCHOBBI 1
TEPMOTUHAMUKI
39 |[KoHTpoJbHas padoTa no teme «MoJiekyasipHas Gpuszuka. 1
OCHOBBI TEPMOIMHAMHKI
‘40 HHapooGpa:*.OBaHHe U KoHJeHcanus. Vicnapenue u KuneHue H H H
41 ||AGcomroTHas M OTHOCUTENbHAS BIAKHOCTh BO3/yXa.
Hacsiennsriit nap
42 |Teépnoe teno. Kpucramumueckue u amopHsie Terna. 1
AHM30TpONUS CBOMCTB KPUCTAIIIOB. JKHIKNE KPUCTAILIBI.
CoBpeMeHHbIE MaTepHalIbl
43 |[InaBneHue U KpUcTAUIM3AIMS. Y JebHAS TEIUIOTA IIABICHMSL. 1
CyOmmmartust
‘44 HypaBHeHHe TETJIOBOTO OajlaHca H 1 H H




45 ||DnexTpusanms Ten. DIeKTpudecKuid 3apsa. JlBa Bumga
INEKTPUIECKUX 3aPSIOB

46 ||[IpoBogHMKH, TUINEKTPUKH U TOTYIIPOBOJHUKU. 3aKOH
COXpaHEHUS AJIEKTPUUYECKOTO 3apsijia

47 |BzaumonerictBue 3apsaoB. 3akoH Kynona. Toueunbiit
ANEKTPUUYECKUH 3apsi

48 |Hampspoxk€HHOCTD 31eKTpudeckoro mosis. [IpuHmmn
CYNEPHO3ULIUU IIEKTPUUECKUX TTosIeH. JINHUM HanpssKEHHOCTH

49 |Pabora cun anekTpoctaruyeckoro nois. [lorenmnuan. Paznocts
MOTEHIMAJIOB

50 |[[TpoBOAHMKY M TUAIIEKTPUKHU B MIEKTPOCTATUICCKOM ITOJIC.
JysnexkTpuueckas IPOHULIAEMOCTh

‘51 HBneKTpoéMKOCTL. Konnencarop H H H

52 ||91mexTpo€MKOCTh TIOCKOT0 KOHJEHCATOpa. DHEPTHUs
3apsHKEHHOT0 KOHAEHCATopa

53 |Vlabopamopnas paboma "Hzmepenue ynekmpoémkocmu
Konoencamopa'

54 |[TpuHuMI NeHCTBUS U IPUMEHEHNE KOHAEHCAaTOPOB,
KOIMPOBAJIBLHOTO afapara, CTpPyHHOTr0 IpUHTEpa.
DnexTpocTaTHuecKas 3aluTa. 3a3eMIeHHE AEKTPonpudopoB

95 || DneKTpUYeCKuil TOK, YCIOBHS €r0 CYIIECTBOBAHUSI.
[Tocrosiuubiif Tok. Cuna Toka. Hanpsikenne. ConpoTHBICHHE.
3axon OMa JJi yyacTKa Lenu

56 |[TocnenoBaTtenbHOE, MapaieIbHOE, CMEIIAHHOE COeTMHEHUE
poBoAHUKOB. JIaboparopHas padota «3yueHune cMenaHHoro
COEIMHEHUS PE3UCTOPOBY»

57 ||PaboTa 1 MOITHOCTB ANIEKTPUIECKOTO TOKA. 3aKOoH Jxoys-
Jlenna

58 |]3axon Oma [yt TOTHOM (3aMKHYTOH ) SIEKTPHYECKOM HETIH.
Kopotkoe 3ambikanue. Jladopamopnas paboma «H3mepenue
I/]C ucmounuka moxka u €20 6HympeHHe20 COnPOMUBIeHUA»

59 || DnexTpoHHas TPOBOAUMOCTH TBEPABIX METAIIOB. 3aBUCHMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.
CBepxIpoBOIUMOCTh

‘60 HHpOMemyTOqHaﬂ aTTecTalMs. H H H

61 |DnexTpuueckuii TOk B Bakyyme. CBOICTBA 3JEKTPOHHBIX
ny4koB.IToynpoBoiHUKH, NX COOCTBEHHAs! U IPUMECHAs
npoBoaAUMOCTh. CBoiCTBa p—N-miepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI

62 |DnexTpuuecKuil TOK B pacTBOpPAX M paciuiaBax dJIEKTPOIHUTOB.
DIIEKTPOJIMTUYECKAS] TUCCOIUALIMS. DIEKTPOIIN3

63 | DnekTpuueckuii TOK B razax. CaMOCTOSTEIbHBIN 1
HECAMOCTOSTENBHBIN pa3psa. Monuus. [1nazma

64 |DnexTpuueckue mpuOOPHI U YCTPOMCTBA U UX MPAKTUIECKOE
npumMeHenue. [IpaBuna TeXHUKU 6€30TTaCHOCTH

‘65 HO606maromI/H7I YPOK «DIIEKTPOIUHAMUKAY H H H




66 |[ToBTOpeHue M 00001IeHNE 110 TEME «DIEKTPOCTATHKA. 1

IToCTOSIHHBIN 2IIEKTPUYECKUN TOK. TOKU B pa3IMYHBIX CPENAX»
‘67 HHOBTOpeHI/Ie 1 00001IeHNEe 10 TeMe "DIeKTpoJuHaMUKa" H H H ‘
‘68 HO606ma}omI/H71 ypok 1o Temam 10 kiacca H H H ‘
(OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 68 | |




