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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEIHETO OOIIEero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHON mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil HporpamMMbl BOCHUTAHHA M KOHLENIMH IPErojaBaHusl y4yeOHOro
npeamera «®Pusmka» B o0Opa3oBaTelIbHBIX OpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1o (U3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0yyenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEeMbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTb pealu3alMi MEKIIPEIMETHBIX
cBsizell (DU3UMKU C €CTEeCTBEHHO-HAy4YHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEHUS Kypca (HU3MKU: JIMYHOCTHBIC, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (pu3smKe BKIIOYAET:

e [UIAHUpYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IPEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e conepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAUECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mizyuenue pu3MKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHATh HAyYHbBIH METO]I TTO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY kypca (u3ukH 17151 ypOBHS CpeHEro oOmiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCeX pa3fesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBeTCTBUM ¢ HEl MaTepuan Kypca GU3UKU 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisiercs (OpPMHpPOBAHHE TPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnoyaraeT UCIoIb30BaHUE TYMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U SKOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HakOMCTBO C HIMPOKHM
KPYIOM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUH N3y4EHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYX IeHUS MPoOIeM palliOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3uueckue Teopuu ((HopMHpPOBAHHME NPEICTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOJE, I'PaHUIAX NPUMEHMMOCTH TEOPHH, IJI ONUCAHMs €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3aly SKCIIEPHUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCHOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBISAETCS Y4YacTHUKaMH OOpa30BaTEIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKMX BEIMYMH M TOCTAHOBKY OIIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
MO3BOJISIOIINE NPUMEHATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3nenoB. s KadyecTBEHHBIX 3ajjau MPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3Mueckod MOAENTH A CUTyallud HpPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJHKEH W3y4daThCs B YCJOBHSAX INPEIMETHOrO KabwHeTa (PU3WKU WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bU3UKU TOJKHO OBITH HEOOX0AUMOE J1TA00PATOPHOE 00OPYIOBAHUE JUISI BBITOIHEHUS YKAa3aHHBIX
B IporpamMme 1O (HU3UKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanmoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECTeUMBAET IMOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH ISl WCCIIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHA.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI J1abopaTOpHOro OOOpyIOBaHMS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEJISIMU U3y4YeHUs (PU3UKH B 00IIeM 00pa30BaHHH SIBIISIOTCS



dopMHpOBaHHE HHTEpeca W CTpeMJICHHs OOY4YalOMIMXCSl K HAyYHOMY H3yYCHHIO
HPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYaJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJibTaTa M3yueHHs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI 00BSICHATH SABJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeNIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH VIS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JocTikenne 3TUX Lenel oOecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

puoOpeTEeHNEe CUCTEMbl 3HAHUK 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUs pPa3IuYHBIX 3a7ad C SBHO 3aJaHHON (U3HUYECKOU
MOJIeIbIO, 3aJa4, MOAPa3yMEBAIOIIUX CAMOCTOSTENIbHOE co3/laHue (HU3nUecKon
MOJIENH, aJICKBaTHOM YCIOBHUAM 33]1a4u;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHUX ITPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENTFHOTO TJIAHHPOBAHUS U MPOBEACHHS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpMAalUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM IS PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha usyuenue ¢usuku (0a30BBIi ypOBEHb) Ha YpPOBHE CpelHEro oouiero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kiacce — 68 dacoB (2

yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1no Gusmnke nepeyeHs JadopaTOPHBIX U MPAKTUYECKUX paboT

SBJISIETCSI PEKOMEHJIOBAaHHBIM, YYHUTENb JIeJlaeT BBIOOp TPOBEIEHHUS J1abOpaTOpPHBIX PadOT

OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEPKAHUE OBYYEHUA

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl Mo3HaHUsA OKpyXkarouero mupa. Pomib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PH3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ousnueckne
3aKOHBI U TeOpUH. [ paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIHMIT COOTBETCTBUSI.

Pors m mecto ¢usukm B (GopMHUpPOBAHWM COBPEMEHHOW HAyYHOM KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. CiokeHne nepeMenieHud u
CJI0’KE€HHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U NIEPEMEIICHHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoboaHoe majienne. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. [[Br>keHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW I10 MOZYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTh, JIMHEHHas CKOpocThb. llepuon m
yacTtoTa oopanienus. L{eHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUIOMETp, ABUKEHUE
CHaps/I0B, LIEIHbIE U PEMEHHBIE MepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCIIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHust CBOOOIHOTO MaICHUSI.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C 1I€JIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsSI  MEXKIYy  MYTSAMH, TNPOHJACHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIDKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune ABUKEHUS MIApUKA B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLIManbHbIE CUCTEMBI
OTCY€Ta.



Macca tema. Cuna. IlpuHnun cynepno3unuu cuil. Bropoit 3akoH HprooTona st
MaTepUAIbHON TOUKHU. TpeTuit 3akoH HproTOHA [1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Buabl TpeHust (mokosi, ckoyibxkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cuiia conpoTHBICHUS
P IBUKEHUU TeEJIa B KUJKOCTH WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. Ilnedo cumibl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPOMCTBA M IPAKTUYECKOE INPHUMEHEHHWE: NOIUIMIIHUKHM, JBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HerotoHa.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliuH.

Hesecomocts. Bec Tena npu yCKOpEHHOM MOJIbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnosus paBHOBeCHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHue ABMxkeHUs OpycKa 110 HaKJIOHHOM MJIIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnvl cOXpaneHusn ¢ MexanHuke

HNmnynsc MatepralibHOM TOUYKHU (Tea), CUCTEMBbl MaTepUaIbHBIX ToueK. MMmysbe cunbl u
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprus marepuaibHOM TOUkd. TeopemMa 00 M3MEHEHMHM KUHETHYECKOH
DHEPIHH.

[TorenumanbHas sHeprus. [loTeHnManbHAas SHEPTHs yIpyro AepOpMHUPOBAHHON NPYKUHBI.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIbHBIX CHII C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHHE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue CBsi3M pabOTHI CHJIIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Teja Ha
IIpUMeEpE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Pa3zgea 3. MoJsiekyJsipaasi pM3uKa 4 TEPMOAHUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U UX OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. [Juddysus. Xapaktep IBHKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaudecTBo BemiecTsa.
[TocrossuHast ABorazpo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KMHETHYECKOW TEOpUu
ueanpHOro ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanprona. M3omporecchl B uacaibHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomMeTp.

Llemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpaguu MOJEKYI
OpPraHMYECKUX COCTUHEHHM.

OnbITh! 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

Mogens, HIUTIOCTPUPYIOIIas IPUPOTY NAaBJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATIBHOTO ra3za, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpezneneHre Macchl BO3[yXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMHYECKOW CHUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHss SHEprus 0lHOAaTOMHOTO
UJICANBHOTO ra3a. Busl Ternonepenayun: TEIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIIOEMKOCTB BellecTBa. KoM4yecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsstue o0 ammaGatHoM mporecce. IlepBblii 3akoH TepMonuHamukH. lIpumeHenue
NEpBOTO 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.



Tennossie MamuHbL. [I[puHIMIBL elcTBUS TETIOBRIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TerIoBbIX MamuHax. KoaddumuenT nonesnoro naeictBus teruioBod Mammuubl. [{ukn Kapao u
ero KO3 GUIUEHT MOJIE3HOTO ACHCTBHSI. DKOJIOTUIECKHIE MPOOIEMBI TETNIOHEPTCTUKH.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBHUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJIOIUIHHHUK, KOHTUITUOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH HSHEpruu Tejla MPU COBEPUICHHH pPalOThI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)KaTOro BO3AyXa, HarpeBaHue 3¢dupa B JIATyHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAITHSA).

N3menenune BHyTpeHHEH 3Hepruu (TeMIeparyphbl) Tejia Mpu Terionepeaade.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mogenu mapoBoil TypOHHBI, IBUTATENSI BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO ABUTATEIIA.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHAeHcauus. Mcmapenue u  kuneHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmeHnHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTH TEMIIEPATyphl KUTICHUS OT AaBJICHHUS.

Teépmoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOIHS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamupl. CoBpeMeHHbIE Marepuanbl. [lmaBieHue M KpHCTALIM3AIMs. YAeTbHas
TeruioTa miasiaeHus. Cyonumanus.

YPaBHeHI/Ie TEIUIOBOro OallaHca.
TexHuueckue YCTpOﬁCTBa U TPAKTHUYCCKOC IIPUMCHCHUC: THUIPOMETP U TICUXPOMCETP,

KaJIOpUMCTP, TCXHOJIOTHH MMOJIYYCHH A COBPCMCHHBIX MaTepurajioB, B TOM 159 (¢
HAaHOMATCPpUaAJIOB, © HAHOTCXHOJIOTHUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CrocoOb1 U3MEpEeHUs BIAKHOCTH.

HabGmonenve narpeBaHus U TUTaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.
JleMoHCTpalus KpUCTaIIIOB.

Yyenuueckuii sxcnepumenm, n1abopamopuvie pabomol

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa Tel. OJIEeKTpUYecKHil 3apsan. JlBa BHUIA BIEKTPUYECKHX 3apsigoB.
IIpoBOTHUKY, TUBIIEKTPUKH U ITOJTYITPOBOJIHHUKHN. 3AKOH COXPAHEHUS JIEKTPUUECKOT 0 3apsija.

Bszaumoneiicteue 3apspoB.  3akoH  Kymnona. TodeuHelii  anekTpUYecKMH  3apsii.
Onexkrpuueckoe mnose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosuuuu
AIEKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO IOJIA.

PaGora cun oanekrpocratmueckoro mois. [loTenuwman. Pa3HOCTP  MOTEHIMAJIOB.
[TpOBOAHMKY M TUDIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIM3IeKTpHIECKass IPOHULIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHudeckue yCTpoMCTBA M MPAKTUUECKOE MPUMEHEHHE: 3JICKTPOCKOIN, 3JIEKTPOMETP,
AJNIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHUE 3JICKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VYcTpoicTBO M MPUHITUIT JAEUCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE T0JI€ 3aPSHKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3alluTa.

JMAIeKTpUKU B SJIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIaJAU IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 pa3iuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKa. MICTOYHMKM TOKa.
Cwuita Toka. [ToCcTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 11 ydacTka Heru.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe COMPOTUBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapayuieibHOE, CMEIIAHHOE COEAUHEHNE TPOBOIHUKOB.

Pabora anektpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DIEKTPOABUKYIAs CHJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AyieKTprudeckoii enu. KopoTrkoe 3aMbIkaHue.

DNIeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBJICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIeKTpUUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOOCTBEHHass W TpPUMECHas MPOBOJUMOCTH TMOJYIPOBOIHUKOB.
CsaoticTBa p—Nn-nepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUUECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHUYECKAs
JUccoIanus. DIEKTPOIIU3.

DNeKTpUUYECKHil TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN pa3psan. MomaHus.
[Tna3zma.

TexHu4ecKkne yCTPOWCTBA H TMPAKTHUYECKOE TMPUMEHEHHE: aMIIEPMETpP, BOJBTMETP,
peocTtar, WCTOYHHKHA TOKa, ODJIEKTPOHArpeBaTeIbHBIE MPUOOPHI, DIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAKyyMHBIH AHOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS] IWIMHAPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUJIOIIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMenaHHoe COeTMHEHUE TPOBOJHUKOB.



[Ipsamoe m3MepeHHe 3IEKTPOIABHKYIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTHBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOIO COEIMHEHHS PE3UCTOPOB.

W3mepenue 3IeKTPOABMXKYLIEH CHUJIbl HCTOYHMKA TOKA UM €ro  BHYTPEHHEro
COIPOTUBIICHUS.

Hab6monenue anexrpoinusa.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocylecTBIsETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJEHHE,
AKCIEPUMEHT, MOJICIIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHM, JHHEWHas ¢QyHKOMs, mapabona,
runepooia, ux rpaguKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCHUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, tuddy3us, ocMocC, TeII000MEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLMAINS, FalbBaHHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHNUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIIB30BAHUE 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHMKE (pakera,
BOJOMET M JIpyrue), JBUraTellb BHYTPEHHETrO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCcKas  3allluTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH MPUHTEp, AJIEKTpOHArpeBaTelIbHbIE IMPUOOPHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TaTbBAHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHoro mpenmera «®dusuka» Ha ypoBHE CpeaHEro oOmero oOpa3oBaHMs
(6a30BBIf  YPOBEHB) JIODKHO  OOCCTHEUHUTHh  JIOCTHIKCHHE  CICIYIONIUX  JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB.



JUYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE Pe3YNIbTAThl OCBOCHHSI Y4eOHOTO npeamera «Du3nKka» JOJKHBI OTPaXkaTh
TOTOBHOCTB U CLIOCOOHOCTH 00YYAIOIIMXCSl PYKOBOJICTBOBATHCS CPOPMUPOBAHHOIN BHYTPEHHEH

MO3UIUEN TUYHOCTH, CHCTEMOU [IEHHOCTHBIX OPUEHTAIINH, TO3UTUBHBIX BHYTPCHHHIX

yOEXKIeHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOIr0 00I11eCTBa,

pacIIMpeHre >KU3HEHHOTO OIbITa U OIBITA JACATEIHPHOCTH B MPOIECCE peaTnu3allii OCHOBHBIX
HaIpaBJeHUH BOCITUTATEILHOM IEATEILHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa:xknaHCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaromerocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIMOHHBIX OOIICYETIOBEYSCKUX TYMAHUCTHYECKHX M JEMOKPATUYECKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECax TPaKJAHCKOro OOIIECTBa,
y4acTBOBATh B CAMOYIPABICHUHN B 00pa30BaTeIbHON OpraHU3aIiH;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapPHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXK1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JAOCTIKEHHSIM POCCHUMCKUX
yUEHBIX B 007aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO M MPUHHUMATh OCO3HAHHBIE PEIICHUs, OPUECHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOT'O TBOPUYECTBA, MPUCYIIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIIMTAHMS:

UHTEpEC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymylIei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CIOCOOHOCTHh K 00pa30BaHUIO M caMO00pa3oBaHUIO B o0nacTu (pU3UKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAHHE TJ00aTBbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOiIeM;

MJIAHUPOBAHUE U OCYIIECTBJICHHUE JIEWCTBUI B OKPY’KAIOIIEW Cpele Ha OCHOBE 3HAHMS
1esaeil yCTOMYMBOTO pa3BUTHSI UEJIOBEUECTBA;

pacIIMpeHre OIbITa JIEATEIBHOCTH OKOJIOTMYECKOW HamNpaBIEHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) HEeHHOCTH HAYYHOTO MO3HAHMS



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCe U3YUEHUS (PU3UKU
OCYILECTBIISATh MPOSKTHYIO U UCCIIEA0BATEIBCKYIO NESITEIbHOCTh MHANBHIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYIMpPOBaTh M aKTyalU3UPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX,

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATHBHOE MBITIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBble ucciiegoBare/ibCKue A1eCTBUS:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAaMHU (U3HUYECKOMN
HaAYyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITeThHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOOB PEeIIeHHs 3aa4
bu3nYeCcKOro cofepKaHus, MPUMEHEHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHUs, €r0 HMHTEpIIpETaIluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3/IJaHWHU Y4EOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3ajJady, BBIJABUTATh
TUIIOTE3y €€ pEeIIeHUs,, HaXOAUTh apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATh TMOJYYEHHbIE B XOJI€ pEUIeHUs 3aJauyd pe3ylbTaThl, KPUTHYECKU
OIICHUBAThH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3a/Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTelH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIQ/ICTh HABBIKAMH TONY4YeHHS WH(OpMAIUU (PUINIECKOTO COJIEP>KaHUS M3 MCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IMOWMCK, aHaIMW3, CHUCTEeMAaTHU3alHI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHbIX BUAOB U (HOPM MPE/ICTaBICHHUS;



OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

UCTOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pPEIIEHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3aJa4 C COOJIIOJIEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€301acHOCTH;

co3/aBaTh TEKCThl (DU3NYECKOTO COACpkaHHUs B pa3lIuyHbIX Qopmarax ¢ Yy4EToM
Ha3HayeHus: WHGOpPMalMW M 1EJNEeBOM ayAUTOPHM, BBIOUpas ONTUMaJIbHYIO GopMy
MIPEICTABJICHUS U BU3YaIU3ALINH.

KoMMmyHukaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMd U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

IOHUMATb U MCII0JIb30BaTh IPEUMYIIECTBA KOMaHIHOW U MHJUBHUYaJIbHON paboThI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX ICHCTBUH ¢ yd4y€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4iI€HA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBHS IO €€ IOCTHKEHHUIO: COCTABIIATH IUIAH JEHCTBHUM, PACIPENENATh POJHA C Yy4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJO0I'0 y4aCTHHKA KOMaH/bl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLIEHUBAThb WAECHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHHUS PAcu€THBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITTOJIHEHUS] MPAKTUYECKOH paboThl ¢ y4ETOM HMEIOLIMXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEANOYTEHUH;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh MPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUU B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:
JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIE€ATEIbHOCTh, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;



BJIaJICTh HABBIKAMH TIO3HABATEIILHON PeICKCHU KaK OCO3HAHUSI COBEPIIIAEMbIX JCHCTBHUIA
N MBICJIMTCIIBHBIX MTPOLECCOB, UX PC3YJILTATOB U OCHOBaHI/If/’I;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMCTH OLICHUBATb PUCKHU U CBOCBPCMCHHO NPUHUMATDL PCHICHUA 110 UX CHUKCHUILO,

[IPUHUMATb MOTHUBBI U aPI'yMEHTBI APYTUX IIPU aHAIIU3€ PE3YIbTAaTOB IEATCIIbHOCTY;

NpUHUMATh ce0s1, MOHUMast CBOM HEJIOCTATKHU U JIOCTOUHCTBA,;

NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX PH aHATU3E PE3y/IbTAaTOB IS TEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX HA OLIHOKH.

B miporiecce H0CTHKEHHSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IIPOTPaMMBI 110 (pU3KKe st
YPOBHSI CpEAHET0 OOIIero o0pa3oBaHUs y OOYUAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEANOoJIarariui chOpMUPOBAaHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HANIPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

caMoperyIMpOBaHHs, BKJTFOYAFOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBATBHCA K SMOIMOHAIBHBIM
U3MCHEHHSIM H MTPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMK, BKJIIOYAIOIICH CTPEMIIEHHE K JIOCTHIKCHHIO IEIU U YCIEXY,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTI: HUCXO0Os N3 CBOUX BO3MO)KHOCTCI71;

OMIIaTuHy, BKJIIO‘-IaIOHIefI CIIOCOOHOCTh ITOHHMATh OSMOIHOHAJIBHOC COCTOSAHUC OPYIUX,
YUYUTBIBATH €TI0 ITPHU OCYHICCTBJICHUA O6HI€HI/I$[, CIIOCOOHOCTH K COYYBCTBHIO U COICPCIKNBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKIIOYAaIOIIUX CIIOCOOHOCTH BBICTpanBaTb OTHOLWICHUA C APYTrUMHU
JIFOIbMH, 3a00THTHCS, IPOSBIISATh HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

HPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3UKU B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IPAKTUYECKON
JNeITEeILHOCTH JIFOIEH;

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYEHHBIX (PU3NYECKUX MOJENel: MaTepHalbHas
TOYKa, MHEepIHalbHasl cucTeMa OTcuéTa, aOCOIIOTHO TBEPAOE TENO, MACAIbHBIA Ta3, MOJAEIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN HIIEKTPUUECKUUN 3apsi] NpHU pElICHUU
buznyeckux 3a1ad;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOIECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHHUS BEIIECTBA U 3JIEKTPOIUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojeicTBue Tei, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oXJa’KJIeHUH ), TEMJIOBOE paBHOBECHE, UCIIApEHNE, KOHCH AN, TUIaBJIeHHe, KpUCTAJUIU3aLus,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IMOBBIIICHUE JaBJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI raza B HM30IpOLEcCaX, 3JIEKTpU3aLus Tell,
B3aMMO/ICVICTBUE 3apsI0B;

ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MUECKHUE BETUYMHBI: KOOpAMHATA,
yTh, MEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIa, UMITYJIbC Tela, KHHETHYeCKast



SHEprus, MOTEHIMAIbHAs SHEPrus, MeXaHWdyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; IpHU
ONHCAaHUM TPABWIBHO TPAaKTOBaTh (U3MYECKUN CMBICT HCIOJIB3YEMbIX BEJIHYWH, HX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJUTH (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh M3YYEHHBbIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
(du3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpeIHsAs KHUHETHYecKas SHeprus
Xa0TUYECKOTO JIBUJKEHHUS MOJIEKYJ, CPEJHEKBAaApaTH4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasa, KO3(QQHUIMEHT NOJE3HOro JEeHCTBUS TEIIOBOIO
JIBUTATEIIsA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH,
uX OOO3HAYCHHMS W EIMHMIBI, HAXOTUTHb (OPMYJBI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BEITUYUHAM;

ONMCHIBATh U3YUYEHHbIE JJIEKTPUUECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpouiecchl), UCHIONAB3YS (PU3NYECKUE BEIMUYUHBL: AJIEKTPUUYECKUN 3apsijl, AJIEKTPUYECKOE MOJIE,
HanpsDKEHHOCTh  IIOJIS, ITOTEHLMAJ, PA3HOCTh IOTEHIHUAIOB; IPU ONUCAHWM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O3HAUeHUs M EAMHUIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUUUHY C IPYTHMHU BEIMYUHAMM;

aHaJIM3UpPOBaTh (PU3MUYECKHE MPOLECChl U SIBICHUS, UCHOJb3Ys (DU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenud, |, |l u |1l 3akonsr HbroTOHa, 3aK0H coXpaHeHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHMsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHONpPAaBUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHMUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CpPEIHENW KUHETUYECKOW 3HEPrHMH TEIUIOBOIO JIBHIKEHUS
MOJIEKYJ ¢ aOCONIOTHOM TeMIepaTypoi, MepBbIil 3aKOH TEePMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOrO 3apsija, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIINUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyarh yciIoBUSA MX O€30MaCHOTO UCIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBITMOJHATh 3KCIIEPUMEHTHI IO HCCIIEJOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHUM, TMpu 3TOM  (POpPMYIHPOBATh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUsT M HCHOJb30BATh HM3BECTHBIE METOIBI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBHCUMOCTH MEXIY (U3MYECKUMHM BEJIMYMHAMHU C HUCIOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MpPH 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (GUKCHPOBATh PpE3YNIbTaThI
MOJIyYEHHOM 3aBUCUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaOJIUI] U IpadUKOB, JEJaTh BBHIBOJbI
0 pe3yJibTaTaM UCCIIeI0BaHUS;

coOnrofarh mpaBuia O€30MacHOr0 TpyAa IMPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEN0BATENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaAHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuYecKoW MOJENbI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMyJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJIUTH PACUETHI U OLIEHUBATh PEATIbHOCTH MTOJyYEHHOTO 3HaUCHUsI (PU3MUECKON BEIMYHHBI,



pelniarb KayeCTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HEIMPOTHBOPECUMBYIO LEMOYKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHHUS,
UCTOJB30BaTh TPH pPEUICHHH Y4eOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIUM, MOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAIM3UPOBATH MOJIyYaeMyto HH(pOpMaIIHIO;
[PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpAIIEHUU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cpere;
paboTatk B TpyIIIe C BHITOTHEHUEM PA3IIUYHBIX COIUAIBHBIX POJIEH, MITAaHUPOBATh paboTy
IpyOObl, palUOHAIbHO pacHpelnessiTh OOA3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIbI B
peleHne paccMaTpuBaeMoOi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHME

Kosaun4vecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB U (undposBbie)
n/n TeM IPOrpaMMbl Bcero Konrpoarueie  Ipakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUA
®du3nka 1 METOIbI bubmorexa LIOK
11 2 1 https://m.edsoo.ru/7
HAyYHOTO MMO3HAHUS 41§72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnmnorexa LIOK
2.1 Kunematnka 5 https://m.edsoo.ru/7
f41bf72
bu6nmorexa LIOK
2.2 JuHamuka 7 https://m.edsoo.ru/7
f41bf72
3aKOHBI COXpPAHEHUS B bubmmorexa LIOK
2.3 X aHIKe 6 1 1 https://m.edsoo.ru/7
f41bf72
Hroro 1o pasneny 18
Pasznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
OCHOBBI MOJIEKYJISIPHO- bubmorexa LIOK
3.1 9 1 https://m.edsoo.ru/7

KMHETUYECKOU TEOPUH

f41bf72

JlesiTeIbHOCTH
YUYHTEJIS € Y4eTOM
NMPorpamMmbl
BOCIIUTAHUS

IloaroroBka u
y4acTHe BO
Bcepoccuiickoit
OJIMMIINAJIC
IIKOJIbHUKOB

190 neT co mHs
POXKACHUS
Anbdpena
bepuxapna
Hob6ens, mBeackor
0 nu3obperarens
(uHpOpMaIIMOHHOE
coo01ieHue) -
21.10.2023

Bceepocculickuii
ypok "Okosoruga u
sHeprocOepexxeHue"
VYuactue B
UHTEpPHET-
OJTUMITHAJIC 1o
¢uzuke CIIOI'Y

460 ner co qus

poxnenus ['anuneo
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Tanunes

(ma(OpMaIIMOHHOE
coo0111IeHHeE,
MIPE3CHTAIINS )
15.02.2024
bubnmoreka [IOK 90 net co qHA
3.2 OCHOBBI TEPMOJIMHAMUKH 10 https://m.edsoo.ru/7 =~ POXKICHHSA
f41bf72 IO.A.FarapHHa
o (coobmienue,
ArperaTHble COCTOSIHUS Bbu6mmoreka [JOK MpeseHTaIs) -
3.3 BemecTBa. da3oBble 5 https://m.edsoo.ru/7  09.03.2024
EPEXOIbI f41bf72 IIposenenue
BHEKJIACCHBIX
Htoro no paznemny 24 MEpOTIpHSITHIA B
Pasnen 4. DJEKTPOAMHAMHUKA pamkax "Henemn
IPEeIMETOB
bubnuoreka [{OK CCTECTREHHO-
4.1 3J'I€KTpOCTaTI/IKa 9 https://m.edsoo.ru/7 Hay4HOT'O nukiaa"
f41bf72
ITocTossHHBIM bubnnorexa [JOK 12 anpesst - Jlens
4.2 ANEKTPUUECKUI TOK. TOKH 13 1.5 https://m.edsoo.ru/7 ~ KOCMOHAaBTHKH
B Pa3IMYHBIX Cpeaax f41bf72 (pesenTanms,
coo011eHue)
Hroro no pazgeny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 35

[TPOT'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHUE

Ne KoandecTBO yacoB Jlarta
I[/-H Tema ypoka Beero Kourposbnbie IIpakruyeckue H3YYeHHs
padoThbI padoThI (yueOmas
He/Ienst)

1 CraproBast KOHTpoOJIbHas paboTa 1 1
®duzuka - Hayka o npupoze. Hayuneie MeTo bl MO3HAHUSA

5 OKpy>karoiiero Mupa. Ponb u Mecto puszuku B 1 1
(bopMHpOBaHNN COBPEMEHHOW HAYYHOW KAPTHHBI MUPA, B
MIPAKTUYECKON JEATEIbHOCTH JIOIEH
Mexanunueckoe aBuxeHue. OTHOCUTENBbHOCTh

3 MexaHu4yeckoro aBuxkeHus. [lepemenienue, CKopocTs, 1 2
YCKOpEeHue
PaBHOMEpHOE IPSIMOSIMHENHOE JBUKEHUE 1 2
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBH)KCHUE 3
CBoboaHOE TazieHne. Y CKopeHrne CBOOOIHOTO MaIeHuUs 1 3

; KpuBonunerinoe npmxenue. [[BukeHne MatepualibHON 1 4
TOYKH 110 OKPYKHOCTH

8 [Ipunaiun otHocuTensHOCTH ["anunes. MHepuuansHbie 1 4
cucremsl orcuera. [lepBeiit 3akoH HeroToHa

9 Macca tena. Cuna. [lpunnun cyneprno3uiiuu cui. Bropoit 1 5
3akoH HbroTOHa /151 MarepuaibHOM TOUKU

10 Tperuii 3akoH HproTOHA U1 MarepraibHBIX TOYEK 1 5

11 3akoH BceMHUpHOro TAroreHus. Cuna tsxectu. [lepBas 1 6
KOCMMYECKasi CKOPOCTh

12 Cuna ympyrocta. 3akoH ['yka. Bec tena 1 6

13 Cuna tpenus. Koapduument tpenns. Cuiia cOnpoTHBICHUS 1 7

IIpU ABUIKCHUU TECJIAa B dKUAKOCTH HUJIN T'a3€




14

[TocTynarensHOE U BpaliaTeIbHOE IBMKEHUE a0COIIOTHO
TBEpAOro tena. MomeHt cuiibl. [1nedo cuibl. YeinoBus
paBHOBECHS TBEPIOTO TEIa

15

HNmnynbc maTepuanbHOM TOYKH, CUCTEMbBI MATEPUAIBHBIX
To4eK. IMITysibC cuiibl. 3aKOH COXPAHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHUE

16

17

18

Pabora u moutHoCTh cuibl. Kunernueckas sHeprus
MarepuaibHOi Touku. Teopema 00 U3MEeHEHHH
KMHETUYECKOW dJHEPTUU

[TorenuuanbHas sueprud. [loTeHuuanbpHas SHEPTUs ypyro
nehopMUpOBaHHOM MPYXHUHBI. [loTeHIIMaNbHAS SHEPT U
Tesa BOJIM3U MOBEPXHOCTH 3eMITH

[TorennuanbHble U HEMOTEHLIUANbHbIE CHIIbI. CBsI3b pabOThI
HEMOTEHLUAIbHBIX CUJI C U3BMEHEHNEM MEXaHUYECKOM
SHEPTUU CUCTEMBI T€J. 3aKOH COXPAaHEHUsI MEXaHUYECKON
SHEPrUU

19

JlabopaTopHas pabota «3ydeHune 3akoHa COXpaHESHUS
SHEPTUN

10

20

21

KonTponbnas padota no teme «Knunematuka. J[uHamuka.
3aKOHBI COXPaHEHHS B MEXaHUKE)

OCHOBHbBIE MOJIOKEHUS MOJIEKYIISIPHO-KHHETHYECKON
teopur. bpoyHoBckoe nmxenue. Auddysus

10

11

22

XapakTep ABMKEHUS U B3aUMOJECHCTBUS YaCTUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIAKOCTEW U TBEPABIX TEI

11

23

24

Macca monekyn. KonnuectBo Bemectsa. [loctossHHas
ABorazipo

TernoBoe paBHOBecue. TeMneparypa u €€ U3MEpEHHUE.
[IIxana remneparyp Llenscus

12

12




25 Wneanphsiii raz B MKT. OcnoBHoe ypaBHenne MKT 13
AGcomtoTHas TeMIepaTypa Kak Mepa cpeiHen

26 KMHETUYECKOM SHEPTUU JIBMKCHUS MOJIEKYJI. Y paBHEHUE 13
MenneneeBa-Kianeipona

27 3akoH /lambToHa. ['a30BbIC 3aKOHBI 14

08 Jlaboparopuas pabota «lcciienoBanue 3aBUCHIMOCTH MEXKTY 1
napaMeTpamMH COCTOSIHHUS Pa3peKEHHOTO ra3a

29 N3omporneccsl B uaeanbHOM raze u ux rpaduueckoe 15
MpeJCTaBICHHUE
BHyTpeHHsIs1 sHeprus TepMOJUHAMUYECKON CUCTEMBI U

30 crocoObI €€ n3MeHeHus1. KommuecTBo TemioThl ¥ padora. 15
BHyTpeHHss sHEprusi 0THOATOMHOTO UJICATBHOTO Ta3a

31 Buasl Terionepenaun 16

39 VYnenbHas TEI0EMKOCTH BelllecTBa. KolnyecTBo TEroTh 16
IpH Terionepenadye. AauadbaTHbIi nmpoiece

33 I1epBbIif 3aKOH TEPMOJUHAMUKU U €0 IPUMEHEHHE K 17
u3onpoleccam

34 Heob6patumocts niporiecco B mpupoje. BTopoii 3akon 17
TEPMOJIUHAMUKHI

35 ITpuanun neiicteus u KIIJ[ TeroBoit MammHel 18

36 [ukn Kapnao u ero KITJ 18

37 DKosornyeckue npoOaeMbl TEIIO3HEPTETUKH 19

38 O6o06matomuit ypok «MomnekynspHas ¢puznka. OCHOBBI 19
TEPMOTUHAMUKI

39 Kontponbras pabota mo teme «MonekymsipHast pu3nkKa. 20
OCHOBBI TEPMOTUTHAMUKH

40 [TapooOpazoBanue u KoHAeHcanys. Vicnapenue u KuneHue 20




AOCOIII0OTHAS ¥ OTHOCUTEIIbHAS BIAKHOCTh BO3yXa.

41 . 21
Hacpimennsii nap
Teépnoe Teno. Kpucrannmnueckue u amopdHbie Tena.

42 AHM30TpOIUS CBOMCTB KpUCTAIOB. JKHUJIKME KPUCTAILIIBL. 21
CoBpeMeHHbIE MaTepHalIbl

43 [InaBneHne u KpucTauM3anys. Y JelIbHas TEIUIOTa 22
riasneHus. CyGnumanus

44 YpaBHeHHe TEII0BOro O6amaHca 22

45 DnexTpu3aius Tell. DIeKTpuYecKuil 3aps. /IBa Buma 23
ANEKTPUYECKUX 3apsI0B

46 [IpoBOAHMKY, TUINEKTPUKH U IOJYIIPOBOJHUKU. 3aKOH 23
COXPAHEHHUS IEKTPUUYECKOTO 3apsaa

47 Bsaumogeiictue 3apsnoB. 3akoH Kynona. Toueunslii 24
AIIEKTPUYECKUH 3apsij
HampsxénnocTs anekTpuueckoro noss. [puHnumn

48 CYNEPHO3ULINU ICKTPUUECKUX ToJIeH. JInHum 24
HAPSKEHHOCTH

49 Pabota cun anekrpoctaruyeckoro noss. I[lorennman. o5
Pa3nocTe noreHnuanos

50 [IpoBOAHMKY M TUANEKTPUKH B BJIEKTPOCTATUYECKOM I10JIE. o5
JlsnexTpudeckasi IpOHULIAEMOCTD

51 Onextpoémkoctb. Konaencarop 26

52 DIEeKTPOEMKOCTD MIIOCKOTO KOHAEHCATOpa. DHEPIHs 26
3apsHKEHHOI0 KOHAEHCAaTopa
[TpuHIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,

53 KOIMPOBAJIBLHOTO alapara, CTpyHHOro0 IpUHTEpa. 27

DnekTpocTaTHYecKas 3amuTa. 3a3eMIeHue
3JIEKTPONIPUOOPOB




54

DNEeKTPUYECKUM TOK, YCIIOBUSI €TO CYIIECTBOBAHUS.
[Tocrosannsiil Tok. Cuna Toka. Hanpsbkenue.
Conporunenue. 3akoH Oma JJ1s1 ydyacTka 1enu

27

55

[TocnenoBarensHOE, TApALIETBHOE, CMEIIAHHOE
coeIMHEHUEe MPOBOAHUKOB. JlabopaTopHas pabora
«/3yueHne CMEIIAaHHOTO COSIMHEHHUST PE3UCTOPOB

0.5

28

56

57

PaGoTta u MOLTHOCTH ANIEKTPUUECKOrO TOKA. 3akoH Joysi-
Jlenna

3akon OMa /715l TOJTHOM (3aMKHYTOM) NIEKTPUUECKON ST .
Kopotkoe 3ambikanue. Jlaboparopuas padota «3mepenue
O/1C ucToyHuKa TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS

28

29

58

Jlaboparopuas padota "H3mepenue DJIC ucrouHnKa TOKa U
€ro BHYTPEHHEr0 COMPOTUBIICHHS"

29

59

60

61

DeKTpOHHAs MPOBOJUMOCTH TBEP/BIX METAILIOB.
3aBHCUMOCTBH CONPOTHBIICHHUSI METAJUIOB OT TEMIIEPATYPHI.
CBepXxnpoBOIMMOCTb

DOneKkTpuueckuil TOK B BakyyMme. CBOHCTBA 3JIEKTPOHHBIX
My4YKOB

[TomympoBOTHUKH, HX COOCTBEHHAS U IPUMECHAS
npoBoAMOCTb. CBoiicTBa p—N-nepexoja.
[TomynpoBOTHUKOBBIE TPUOOPEI

30

30

31

62

DNEeKTpUYECKHI TOK B pacTBOpax M paciuiaBax
JNEKTPOJIATOB. DNEKTPOIUTUYECKAS TUCCOLMALIAS.
OnexTponan3

31

63

64

DJIEKTPUYECKUH TOK B razax. CaMmoCTOSTENbHBIN 1
HECAMOCTOATENBHBIN pa3psa. Monnus. [lnazma

DneKkTpudecKue Npudopsl U yCTPOMCTBA U UX MPAKTHUECKOE
npuMeHeHue. [IpaBuia TeXHUKH 0€301MacHOCTH

32

32




65 O06o006maromuil ypok «IeKTPOIHHAMUKA 1 33
KonTtpomnbHast pabota 1o Teme «IeKTPOCTaTHKA.
66 [TocTostHHBIH AeKTpHUYECKUil TOK. TOKH B pa3iInyHbIX 1 33
cpenax»
67 NTOroBeiii KOHTPOJILHBIN TECT 1 34
68 PesepBHeIit ypok. O606maromuii ypok mo temam 10 kimacca 1 34
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 35




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» ®usuka, 10 knace/ Mskumes I'.51., byxosueB b.b., Corckuii H.H. mox pemakiueit
ITapdentbeBoit H.A., AkiimonepHoe oomiectBo «M3aatenberBo «IIpocBeniermey
METOAUYECKHUE MATEPUAJIBI UISA YYUTEJIA

Bonkos B.A. Iloypounsie pa3pabotku mo ¢usmke: 10 kiace

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET

bubaunoreka IIOK https://m.edsoo.ru/7f41a4a6






