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IHHOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o ¢pu3uke 6a30BOr0 YpOBHS Ha YPOBHE CpeTHEro o011iero oopazoBaHuspa3padoTaHa Ha
OCHOBE TIOJIOKEHUH 1 TpeOOBaHUH K pe3ylibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON MPOTrPaMMBI,
npeacraBieHHbx B PI'OC COO, a Taxxke ¢ yuétoM deaepanbHoi pabodeit mporpaMMbl BOCIIUTAHHS U
KOHIICTIIUM TperojaBanust ydeOHoro mpenmera «®Pu3umka» B 00pa3oBaTEIbHBIX OpPraHU3AUSIX
Poccuiickoii @eneparuu, pean3yolux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copnepxanue mporpammbl 1o (U3MKE HANpaBiIeHO Ha (OPMUPOBAHHME ECTECTBEHHO- HAYYHOM
KapTuHBI Mupa oOyuatomuxcs 10-11 kmaccoB mpu o0ydeHuMM uxX (Qu3MKe Ha 0Aa30BOM YpPOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Monaxoza. lIporpamma mo ¢pu3nMKe COOTBETCTBYET TPEOOBAHHIM
OI'oC COO Kk mMmIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yjbTaTam
o0y4YeHHs, a TaKKe YYHTHIBACT HEOOXOAMMOCTh peau3alliil MEXIIPEIMETHBIX CBs3ed (U3UKH C
€CTECTBEHHO- HAayYHbIMH y4eOHBIMU IpeameTamu. B Hell ompenensioTcsi OCHOBHBIE LENH W3Y4YCHHUS
¢u3uKkn Ha ypoBHE cpeaHero oOmIero oOpa3oBaHMs, IUIAHHUPYEMBbIE PpEe3yJbTaThl OCBOCHHUS Kypca
(bU3UKY: TUYHOCTHBIE, METANIPEIMETHBIE, TIPEeIMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma mo (pu3HKe BKIIOYACT: TNIAHUPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (pru3uku Ha 6a30BOM
YpOBHE, B TOM YHCIIe IPEeIMETHBIC Pe3yJIbTaThl MO rojlaM 00Yy4eHHUS; coAepxkaHue y4eOHOTo Mmpeamera
«Pu3nKa» 1o roaM 00y4eHHUSI.

®du3uka Kak Hayka o Haubosiee OOLIMX 3aKOHAX MPUPOJBI, BHICTYNAs B KadecTBEe Y4eOHOro
npeMeTa B IIKOJe, BHOCHT CYIIECTBEHHBIM BKJIa[, B CHUCTEMY 3HAHH 00 OKpYXaroIleM MHpe.
[konpHBIA  KypC buzuku — CUCTEeMOOOPa3yIONIHIA 11 €CTECTBEHHO-HAYYHBIX y4EOHBIX
IPEIMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLECCOB M SBICHHUM, H3y4aeMbIX
XUMHUEH, Ouosoruen, Qusmyeckor reorpadueii u acrpoHomwuer. Mcrmoiapb30BaHWE W AKTHBHOE
IpPUMEHEHHE (PU3NYECKUX 3HAHUN OIpeNeNsieT XapakTep U pa3BUTHE Pa3HOOOPAa3HbIX TEXHOJOTUH B
chepe HPHEPreTHKH, TPAHCIOPTa, OCBOCHHUA  KOCMOCA, TMOJYYEHHs]  HOBBIX  MAaTEpUAJIOB C
3alaHHbIMM ~ CBOMCTBaMM M JApyrux. M3ydyeHue (uU3MKM BHOCUT OCHOBHOM  BKJIaJl B
dbopMupOBaHHE  €CTECTBEHHO-HAy4yHOM  KapTHHBI  Mupa  oOyyaroumxcs, B (GopMupoBaHHE
YMEHMM IPUMEHATh HAYYHbIN METO/ T03HAHUS IIPU BBIIIOJHEHUH UMUY4E€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (hu3HKH U1 YPOBHSI CPETHETO 001Ier0 00pa3oBaHus OJIO0KEH PSIIAICH, KOTOPBIE
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IIOCTPOEHUS.

Hoea yenocmnocmu. B cOOTBETCTBUM € HEH Kypc SBJISIETCS JIOTUYECKH 3aBEpIIEHHBIM, OH
COJICPKHUT MaTepuan U3 BCEeX pa3lenoB (U3UKH, BKIIOYAET KaK BONPOCHI KIACCHYECKOM, TaKk H
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HeW Marepuana Kypca (QU3UKH OOBEIMHEH BOKPYT
¢usnueckux teopuil. BenymuMm B Kypce sBisiercs (pOpMHpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELLIECTBE U IOJIE.

Hoea eymanumapuszayuu. EE peanuzanus MNpeanonaraeT HCNOIb30BaHUE T'yMaHUTApHOTO
noteHnMana (GU3NYECKO HayKH, OCMBICIIEHHE CBSI3U pa3BUTHUS (DUM3HMKU C pa3BUTHEM oOOIIeCTBa, a
TaK)K€ C MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU U 3KOJOTUYECKUMH MPOOIEMaMH.

Hoes npuknaonou nanpasenennocmu. Kypc (U3MKM mpeanosiaraeT 3HaAKOMCTBO C HIMPOKHM
KPYTrOM TEXHMUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUHN U3yUEHHBIX TEOPUITU 3aKOHOB.

Hoes sxonocuzayuu peanusyercs NOCPeICTBOM BBEJCHUS 3JIEMEHTOB COAEP KaHUs, TOCBAIIEHHBIX
HKOJIOTMYECKUM  Mpo0jeMaM  COBPEMEHHOCTH,  KOTOpbI€  CBSI3aHBI C PAa3BUTHEM TEXHUKH U
TEXHOJIOTHH, a Takke 00CYXIeHUs MPOoOJIeM PALMOHATBHOTO MPUPO/IOIIONB30BAHHS M IKOJIOTHUECKON
0€30MacHOCTH.

CrepHEBBIMH DJIEMEHTaMH Kypca (HM3MKH Ha YpPOBHE CpeAHEro oomero oOpa3oBaHUsS
ABIAOTCA  (usmyeckue Teopun  (GopMHUpPOBaHHME  IPEACTABICHHUI O CTPYKTYpe MOCTPOEHUs
¢usuueckoil Teopuu, posd (GYHAAMEHTAIBHBIX 3aKOHOB W MPUHIUIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O IPUPOJIE, TPAaHUIIAX PUMEHUMOCTH TEOPHM, /ISl OMMCAHUS €CTECTBEHHO-HAaYyUHbIX
SIBIIGHUH U TMPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN TOAX0A B Kypce (U3HKU pealn3yeTcsl MpexJIe BCEero 3a CuHér
OpraHu3aly SKCIIEPUMEHTAIBHON JesiTebHOCTH oOyuatomuxcs. [ 6a30BoroypoBHs Kypca Gu3uKu
— 3TO HCIOJIb30BaHUE CUCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOPHBIX
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paboT, KOTOphIE B ITporpamme mo Gpu3uke 00beTUHEHBI B OOIUN CITUCOK YYCHUYECKUX MPAKTHICCKUX
paboT. BeineneHne B yKa3aHHOM IepedHe JabopaTOpHBIX paboT, MPOBOAUMBIX MJIsi KOHTPOIS U
OLICHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OO0pa30BaTeIbHOrO IIpoliecca HMCXOAs M3 0COOEHHOCTEH
IUIAHUPOBAaHUS M OCHamleHWs KaOunera ¢us3uku. Ilpm 3TOM oOecreynBaeTcsi OBIAJICHUE
Oo0y4JaloIMMUCS YMEHUSMU TPOBOJAUTH KOCBEHHBbIE HM3MEPEHHMsI, HCCIEIOBAHUS 3aBHCHUMOCTEH
($U3nUeCKUX BEIMYUH U TIOCTAHOBKY OIBITOB I10 MPOBEPKE MPEIOKEHHBIX THITOTES.

Bonbiioe BHUMaHME yAeNseTCs PEUICHUIO pacYETHBIX U KauecTBEHHBIX 3amad. [Ipu stom s
pacy€THBIX 3a1a4 TMPUOPUTETOM SIBIISIOTCS 3aJaud C SIBHO 3aJaHHOM (U3UYECKOM MOJEIbIO,
MO3BOJIAIONIME MPUMEHSATh U3y4YeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjeia Kypca, TakK
U HHTErpupys 3HAHUS U3 pa3HbIX pa3fenoB. JlJi KauecTBEHHBIX 3a7ad INPUOPUTETOM SIBIISIFOTCS
3aJaHusl Ha OOBSICHEHHE MPOTEKaHUs (PU3MUECKHUX SIBICHUH M MPOIECCOB B OKPYXKAIOUIEH KHU3HHU,
Tpebytolre BbIOOpa (pu3nuecKoi MO ISl CUTYallMH IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboBanusmu PI'OC COO kK MaTepHaibHO-TEXHUYECKOMY OOECIECUCHHIO
yueOHOro mporecca 0a3oBBIi ypoBeHb Kypca ()M3MKM Ha YPOBHE CpEIHEro ooOmero oOpa3oBaHUs
JOJIKEH M3y4aThbCsl B YCIOBUSIX MpPEIMETHOro kaOuHeTa GU3MKHU WM B YCIOBUSX MHTETPUPOBAHHOIO
KaOMHEeTa MPeAMETOB €CTECTBEHHO-HAYYHOT O IIMKIA. B KabuHeTe PU3UKM TOIKHO OBITh HEOOXOAMMOe
nabopatopHoe 00OpyIOBaHME ISl BBIOJIHEHHUS yKa3aHHBIX B Mporpamme mo (U3MKe YYCHHMUECKUX
MPAKTUYECKHUX PA0OT U JEMOHCTPAIIMOHHOE 000PYI0BaHNE.

JleMoHCTpalnoOHHOE 000pya0BaHHe (GOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAIbHON
JI0OCTaTOYHOCTH u  obecrieunBacT IIOCTAHOBKY  II€PEUUCIIEHHBIX B IIPOTrpaMMe MO0 (QU3UKE
KITFOYEBBIX JAEMOHCTpAlMi AJI1 UCCIIEOBAHUS M3y4aeMbIX SIBJICHUN U TPOIECCOB, SIMIMPUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHII.

JlaGopatopHoe 000pyIOBaHHE JUIsI YUYEHHYECKHX MPAKTUYECKHX pPadoT popmupyercs B BUJC
TEMaTHYECKUX KOMILUIEKTOB U 00ecrieunBaeTcs B pacu€Te OJJHOTO KOMILJIEKTa Ha ABYX O0y4aroIuXcs.
Temarnueckrue KOMIUIEKTHI TAOOPATOPHOTO 000PYAOBaHUS JOJIKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIF30BAaHUHM AHAJIOTOBBIX M IHU(POBBIX MPHUOOPOB, a TAaKKEe KOMIBIOTEPHBIX H3MEPUTEIBHBIX
CUCTEM B BHJIe IU(DPOBBIX TaOOPATOPHUIA.

OCHOBHBIMU [EISIMH U3y4eHUs (Gu3uku B OOImIEeM OOpa3OBaHHUU SIBISIOTCS: (opMmupoBaHUE
UHTEpeca U CTpEeMJICHHs OOY4YaloIIUXCS K HaydyHOMY HW3YYCHHIO MPHUPOJbI, pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEJCTaBICHUN O HAYyYHOM METOJE MO3HaHUs U (POPMHUPOBAHUE UCCIIEIOBATEIHCKOTO
OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHUS KaK pe3ylbTaTa U3yuyeHUs] OCHOB CTPOSHHS MaTEepUU U
(GyHIaMEeHTaJIbHBIX 3aKOHOB (PU3UKH;

(dbopMupoBaHHE YMEHUN OOBSICHATH SBIECHUS C UCIOIB30BaHUEM (PU3NYECKUX 3HAHWN M HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMupoBaHHE TPEACTaBIEHUNH O poiu (DU3MKK ISl Pa3BUTHUS IPYTMX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHH.

JlocTwkeHne STUX Ieneil  obecneumBaeTcs  pelIeHMEM — CIEAYIOIIMX — 3a/a4yB Ipolecce
M3y4deHus Kypca GU3HKU Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHMUs:

NpUOOpeTeHNe CUCTEMbI 3HAHUN 00 OOLIMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOYAsi MEXaHHUKY, MOJIEKYJSIPHYIO (PU3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTHI
acTpo(u3uKH;

dbopMUpOoBaHHE YMEHUN NPUMEHATh TEOPETUYECKUE 3HAHUA N OOBSCHEHUS (U3MUECKUX
SABIIGHUH B TIPUPOJIE W IS TPUHATHS TPAKTHUYECKUX PEIICHUNB MOBCETHEBHON KU3HH;

OCBOEHHE CIOCOOOB pEelIeHMs pa3IMYHbIX 33]ad C SIBHO 3aJlaHHOM (hU3MYecKoil Mojesblo, 3a1ad,
MOJPa3yMEBAIOIIUX CAMOCTOATENBHOE CO3/1aHne (PU3MUECKON MOJIENIN,aIeKBATHOM YCIIOBHSM 3a/1a4H;

MOHUMaHWe (UBMYECKUX OCHOB W TIPUHIIUIIOB JIEUCTBHS TEXHUYECKUX YCTPOHCTB |
TEXHOJIOTMYECKHX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO CPENLY;

OBJIAJICHME METOJaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHHWS M TMPOBEJNEHUs  (U3MUECKUX
DKCIIEPUMEHTOB, AaHalIW3a W UHTepIperanud uHpOpManMu, OmNpeleNieHUus JIOCTOBEPHOCTU
MOJIyYEHHOTO Pe3yibTara;

CO3/IaHH€ YCJIOBUHM I  pa3BUTHS yYMEHMH IPOEKTHO-UCCIEI0BATEIbCKOW, TBOPYECKOU

3



NEeSITETTHHOCTH.

Ha u3ydenue ¢usuku (6a30Bblil ypOBEHb) Ha YpPOBHE CpeqHEro oOuiero o0pa3oBaHUsl OTBOIUTCS
136 gacoB: B 10 kmacce — 68 wacoB (2 waca B Hememio),B 11 kmacce — 68 yacoB (2 yaca B
HEJIETIIO).

[Ipemiaraemsrii B mporpamme 1o (pu3uke nepeveHs 1a00paTOPHBIX U MPAKTHYECCKUXPAOOT SBISCTCS
PEKOMEH/IOBAaHHBIM, YYHUTENb JENIAeT BHIOOP MpPOBENEHHs J1a0OpaTOPHBIX pabOT U OMBITOB C yYETOM
WH/IMBUYAIbHBIX 0COOEHHOCTEH 00yUYarOIIUXCSl.

JIrobast pabovas mporpamMma JOJDKHA TIOJHOCTBIO BKJIIOYATh B ce0sl CoJEp)KaHHe TaHHON
IPOTPaMMBI 110 (PU3HKE.

B otnenbHbIX ciydasx Kypc ¢u3uKu 0a30BOr0 ypOBHS MOXKET M3ydaThcs B 00béMe 204 yaca 3a aBa
roga ooyuenus (3 u B Hegemo B 10 u 11 kimaccax). B atom cinyuaeyBennunBaercs He MeHee yeM 10 20 u
pe3epBHOE BpeMs, KOTOPOE HCIOIB3YETCSl YUUTENEM Ui W3Y4eHHs BOIPOCOB, TECHO CBS3aHHBIX C
BBIOpaHHBIM TpouieM OOy4YeHHs, W YBEIMYMBACTCS y4eOHas HArpy3ka, OTBOAMMAs Ha HM3y4YCHHE
MEXaHUKH, MOJIEKYJIIPHON (DPU3UKU U SJCKTPOJAMHAMHKH, 32 CUET PACHIMPEHHS YHcia JTabopaTOPHBIX
paboT UCCIIeN0BATENHCKOTO XapaKTepa i YPOKOB PEIICHHS KAYeCTBEHHBIX U PACUETHBIX 3a/1a4.

COJEPKAHUE OBYUYEHMUA

10 KJIACC
Pa3nen 1. ®u3uka u MeToAbl HAYYHOI0 MO3HAHUS
®usuka — Hayka o npupoze. HaydHble MeTonbl MO3HaHUA OKpyXkaromero mupa.Posis
SKCHEPUMEHTA U TEOPUH B IIPOIIECcCe MO3HAHUS IPUPOAbL. DKCIIEPUMEHT B pu3uke.MoaenupoBanue
bu3znyecKux ABJICHUM W  IPOLECCOB. Hayunsle  rumoressl.
dusnueckue 3aKOHbl M TEOPUHU. ['paHUIBl IPUMEHUMOCTH (pu3MUecKuX 3akoHOB.IIpuHLKI
COOTBETCTBHUS.
Pone u mecto puszuku B (OpMUPOBAHMM COBPEMEHHOM HAay4HON KapTHHBI MMpa,B
IIPAKTHUYECKON JIEATEIbHOCTH JIFOACH.
Jlemoncmpayuu
Amnanorosble U U(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.
Paszgen 2. Mexanuka
Tema 1. Kunemamuxa
Mexanndeckoe nBukeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro JBMkeHusA. Cucrema oTcuéra.
Tpaexropus.
[lepemerienue, CKOpocTh (CpPEHsIsI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpEHHEeMaTepHaIbHON
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KoopauHaT. ClloKeHHe MepeMEIIEHUH U CII0)KEHNE CKOPOCTEH.
PaBHOMEpHOE U paBHOYCKOPEHHOE MNpPSAMOJMHEWHOe JBWXeHHe. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKH OT BPEMEHH.
CBobosHOe nasieHue. Y CKOpeHre CBOOOAHOTO MaIeHUs.
KpuBonuneiiHoe nBuxeHue. [[BH>KEHHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C IMOCTOSHHOM
[0 MOJYJIO CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHEHHas ckopocTb. Ileproa u vacrora oOparieHus.
L{eHTpOoCTpEMUTENIBHOE YCKOPEHHE.
TexHuueckue yCTpPOWCTBA U IIPAKTUYECKOE IPUMEHEHME: CIHJIOMETP, ABUKCHUE CHaApPSIOB,
LIETIHBbIE U PEMEHHBIE IIepefadHu.

Jlemoncmpayuu
Mopenb CHUCTEMBI ~ OTCuY€Ta,  WJUTIOCTpAIus KHHEMaTHICCKHUX XapaKTEPUCTUK
JIBMOKCHUS.

[IpeobOpazoBanmie TBIKEHUM C HCTIOIB30BAaHUEM MPOCTHIX MexaHn3MoB.Ilanenne
TEJ B BO3JyXE U B Pa3peKEHHOM IPOCTPAHCTBE.
Habmonenue JIBUKEHHUS  Tena, OpOLIEHHOIro oJ, yrjioM K TOpPHU30HTY H
TOPU30HTAIIBHO.
N3mepenne yckopeHus cBoOoHOTO maaeHus. Hanpasienne
CKOPOCTH TP JBUKEHUH 11O OKPY>KHOCTH.



Yuenuueckuii sxcnepumenm, nrabopamopHule pabomoi
N3yuyeHne HepaBHOMEPHOT'O ABUKEHUS C LENbI0 ONPEAEICHUS MTHOBEHHONCKOPOCTH.
Hccnenosanue COOTHOILIEHUS MEXIy IIyTAMH, IPOMICHHBIMU TEJIOM 32
IIOCJIEIOBATEIIbHBIE PAaBHBIE IIPOMEKYTKM BPEMEHU IIPM PABHOYCKOPEHHOM JBUKEHUU C HAYaJIbHOU
CKOPOCTBIO, PABHOM HYJIIO.
N3yuenue nBUKEHUS LIApUKa B BA3KOU KMIKOCTH. V3yueHue
JIBYDKEHUS TeJla, OpOILIEHHOI0 FTOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpunnun orHocutensHOcTH ['ammited. Ilepsbiii 3akoH HproToHa. MHepuuanbHbIE CHCTEMBI
OTCU€Ta.

Macca Tena. Cuna. Ilpunmun cynepnosunuu cuwi. Btopoit 3akon Hblorona mms
MaTtepualibHOM Touku. TpeTuit 3akoH HproTOHA )11 MaTEepUaIbHbBIX TOYEK.

3akoH BcemupHoro tsrorenus. Cumna Tsokectu. IlepBas kocmuueckass ckopocTh. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (1mokosi, ckoyibkeHusi, kadeHus). Cuna tpenusa. Cyxoe tpenue. Cuna
TPEHHsI CKOJBXKEHUS W cuia TpeHus mnokos. Koadpodunuent tpenus. Cuia CONpPOTHBICHUS MPH
JBIDKCHUM TEJa B KUAKOCTH HIIU Ta3e.

[ToctynaTtenbHoe U BpalaTeIbHOE IBUKEHIE aOCOTIOTHO TBEPIOTO TEa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cuibl. Y ciioBus paBHOBECUS TBEPAOTO Tea.

TexHuueckue ycTpoiicTBA M NIPAKTUYECKOE MPUMEHEHWE: TMOJUIMIHHUKYM, JIBHOKCHHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHNE HHEPIUU.

CpaBHeHME Macc B3auMOIeUCTBYOIIKX Tesn. BTopoit 3akon HeroToHa.

N3mepenue cun.CrioxxeHue cui.

3aBHCUMOCTH CUJIBI YIIPYTOCTH OT JehOopMaIiu.

Hesecomocts. Bec Tena npu yckopeHHOM noabéMe U najieHnu. CpaBHEHHUE CUJT TPEHUSI TTOKOS,
KAUEHHUsSI U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydenue nBmxeHns Opycka 1o HakKJIOHHOW TJIOCKOCTH.

Uccnenosanue 3aBUCUMOCTH CUJ YNPYrOCTH,  BO3HUKAIOIIMX B IPYyXHHE W
pe3uHOBOM o0pa3siie, OT ux AehopMaIiiu.

UccnepoBanue ycnoBuil paBHOBECHUS TBEPIOIO TEJA, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmnynee MarepuanbHOM TOYKM (Tena), CUCTEMbl MaTepHUaIbHBIX TOUYeK. MMIynbc CUIBI U
W3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXpaHEHUsI UMITyJIbca. PeakTUBHOE IBUKEHHUE.

PaGora cunbl. MoITHOCTD CHITBL.

Kunernueckas sHeprust MmarepuaibHoil Touku. Teopema 00 M3MEHEHNH KUHETUYECKOW SHEPTUH.

[TorenumansHas o»Heprus. lloTeHnuanbHas SHeprus ymnpyro aeGOpMHpPOBAHHOW MPY>KUHBL.
[ToTennnanpHas SHEpTHs Teja BOIU3U MOBEPXHOCTH 3EMITH.

[ToTennmanpHbIe U HEMOTEHIIUATBHBIE CHIIBI. CBS3b paOOThI HETIOTECHIIMATBHBIX CHIIC U3MEHEHUEM
MEXaHUYECKOM YHEPTUHU CUCTEMBI TEJ. 3AKOH COXPAHEHHUSI MEXaHUYECKOMIHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUSI.

TexHUYecKue yCTpONCTBA U MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOTIEP, MPYKUHHBIN MUCTOJIET,
JBUJKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCa.
PeakTuBHOE OBMKEHIE.

[Tepexon mOTEHIIMATBHON SHEPTUH B KWHETHYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne abCOMOTHO HEYNPYTOTO yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIXMAaTHHUKOB.



HccnenoBanue cBs3u pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKOW AHEpruM TellaHa IpuMepe
pacTsKEHUSI PE3UHOBOTO XKIyTa.

Pa3nen 3. MoJiekyJisipHasi pu3nKa U TEPMOJIMHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOT Meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKONH TEOPUHM M HX OINBITHOE OOOCHOBaHHE.
BpoynoBckoe npwxkenue. Huddysus. Xapakrep IBHKEHHS U B3aUMOJCHCTBUS YAaCTHUI] BEIIECTBA.
Monenu cTpoeHusI ra30B, JKUJIKOCTEH U TBEPABIX TEIU OOBICHEHUE CBOICTB BEIlIECTBA HA OCHOBE 3TUX
Mozenei. Macca u pasmeps! Monekyi.KonnuectBo Bemiectsa. [loctosinHast ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Lenbcus.

Mopnens wupeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOH TEOPHUH
ueanbHOro rasa. AOGCOIIOTHAs TeMIepaTypa Kak Mepa CpelHeld KMHETHUYECKON >HEPruH TerIOBOTO
nBwxeHus dactun rasza. Illkana temneparyp KenbBuna. ['a30oBble  3aKOHBI. YpaBHeHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3omporeccsl B MAE€aIBHOM ra3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BellecTBa. I paduyeckoe nmpeacTaBIeHuen30npoIeccoB: H30TepMa, n30Xopa, n3odapa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE AUCKPETHOE CTPOSHUE BEIIeCTBa, poTorpaduu MOJIEKYIOPraHUuYeCKUX
COCIMHEHU.

OmnpiTel 110 AU Gy3UN KUIKOCTEH 1 Ta3oB.Moaensb
OpOYHOBCKOTO JABUKCHUSI.

Mopgaens onbita [lITepHa.

OMBITHI, 1OKA3bIBAIOIIKE CYIIECTBOBAHUE MEKMOJICKYJIIPHOTO B3auMOIeicTBH. Mo1eb,
WJUTFOCTPUPYIOLIAsl IPUPOY AaBICHUS ra3a Ha CTEHKU COCY/a.

OnbIThl, HJUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UEAIbHOIO ra3a, M30IpPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Omnpenenenne Macchl BO3lyXa B KIIACCHOH KOMHATe Ha OCHOBE M3MEpPEHH 00bEMaKOMHATHI,
JIABJICHUS U TEMIIEPATypbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCHMOCTH MEXKY IapAMETPAMH COCTOSIHUS PA3PEKEHHOIO ras3a.

Tema 2. Ocnosbl mepmoouHamuKku

TepmonnHamuyeckast cucreMa. BHYTpeHHsISI SHEprusi TEpMOJIMHAMUYECKON CUCTEMBI U CIIOCOOBI
e¢ u3MeHeHusa. KonmuecTBo TemioTsl U pabota. BHyTpeHHSS >Heprusi 0JlHOATOMHOTO H1€alTbHOTO
raza. Buasl Teronepenadyu: TEIJIONPOBOIHOCTb, KOHBEKIUS, U3IydeHHE. YeNbHas TEMJI0EMKOCTh
BenlecTBa. KoaudecTBO TEIUIOTHI IIPU TEIJIONEpenaye.

[Tonsitue o0 ammabatHOM mpouecce. [lepBblii 3akOoH TepMoauHAMHKHU. [IpuMeHeHue mepBoro
3aKOHa TEPMOAMHAMUKH K H3ompoleccaM. I 'paduueckast nuTepnperaius padboThl rasa.

Bropoii 3akon Tepmoaunamuk. HeoOpaTuMocCTh MPOIIECCOB B IPUPOJIE.

TernnoBeie MamuHbl. [IpuHIMNBL TEHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanusi >Hepruu B
TeIUIOBbIX MamuHax. Koadumuent nonesHoro aedctBusi TeruoBoil Mamwuebl. [{ukn KapHo u ero
KO3(DPUILIMEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKHE TPOOIEMBbI TEIIIOIHEPTETUKH.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE NPUMEHEHHWE: JBUTaTellb BHYTPEHHErO CrOpaHws,
OBITOBOM XOJOJMIIBHUK, KOHIUIIMOHEP.

Jlemoncmpayuu

V3MeHeHMne BHYTpEHHEH SHEPTUM Teja MPH COBEPLICHUN padOoThI: BBUIET NPOOKH U3 OYTHUIKU MO
NEeICTBHEM CKaToro BO3AyXa, HarpeBaHue »ddupa B JaTyHHOM TpyOkKe TYTEM TpEeHHS
(BHI€OIEMOHCTpALIHSA).

W3meHeHne BHyTpeHHEW sHepruu (TemmepaTyphl) Tena mnpu Teruionepenade. OmbIT 1O
a711abaTHOMY PACHIMPEHHIO BO3/yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelNsl BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomoi

N3mepenue yaenbHOU TEMI0EMKOCTH.



Tema 3. Azpecammuvie cocmoanun geuecmea. Dazogvie nepexoovl

[Mapoobpa3zoBanue u koHmeHcamusi. Mcmapenue u kumneHue. AOCONIOTHASE U OTHOCUTENBbHAS
BJIQKHOCTh BO3Ayxa. HaceimeHHbld mnap. VYaenpHas TemioTa MapooOpa3oBaHusl. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONHUS CBOWCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHble MaTtepuaibl. [lnaBineHue m kpucramnmzanus. YelbHas TEIUIoTa
riasnenus. Cydmumarusi.

VYpaBHeHuUE TEII0BOro Oajianca.

TexHuueckne ycTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAIOPUMETP,
TEXHOJIOTHH TOJIYY€HHSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YMCJICHAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kunenue npu noHMXKE€HHOM JaBJICHUU.

CriocoObI U3MEPEHUS BIAKHOCTH.
Habuntoienue HarpeBaHus U MJIaBJICHUS KPUCTAIIMYECKOT 0 BelecTBa. JleMOHCTpalus KpUCTaJlIOB.
Yuenuueckuii sxcnepumenm, 1abopamopHie pabomuol
N3mepeHrie OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Pazjnen 4. DnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

DnekTpuzanus Tesl. DJeKTpudeckuil 3apsiia. JIBa Buma anekTpuueckux 3apsuoB. [IpoBoaHuKH,
JTUAJIEKTPUKHU U MTOJIYIPOBOJIHUKH. 3aKOH COXPAaHEHHUsI JIEKTPUUYECKOIO 3apsiaa.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. TouyedHbld SIEKTPUUYECKUNM 3apsii. DJIEKTPUUECKOE
nosie. Hanpsk€HHOCTD 35ekTpuueckoro nosist. [IpuHuumn cynepno3unmm 31eKTpuiyeckux nosen. Jlnnum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO MOJIS.

PaGora cun snextpocratudeckoro mois. [lorennman. PasHocts morenmmanoB. [IpoBogHuku u
JUAJICKTPUKHU B SJIEKTPOCTATHYECKOM moJie. J(uanekTpuueckasi mpOHUIIAEMOCTb.

OnektpoémkocTh. KoHneHcaTop. ONEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: SJEKTPOCKON, 3JIEKTPOMETP,
AJIEKTPOCTATUUECKAs 3aIMTa, 3a3€MJICHUE AJIEKTPONPUOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN arapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLIMIT JEHCTBHS DIIEKTPOMETPA.
B3anmoneiicTBre HaA3JIEKTPU30BAHHBIX TEII.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.
[TpoBOIHUKY B 3JIEKTPOCTATHYECKOM IIOJIE.
DneKTpocTaTU4ecKas 3alluTa.

JIUDNEeKTPUKHY B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTBD 3JIEKTPOEMKOCTH IJIOCKOT0 KOHJEHCATOpa OT IUIOMIAAN MIIACTUH,PACCTOSIHUS
MEXy HUMHU U JUDJICKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3mepenne 3neKTpo€MKOCTH KOHJIEHCATOPA.
Tema 2. Ilocmosnnvtii 21exkmpuyeckuit mok. Toxku 6 paznuunvix cpedax

DIIEKTPUUYECKHI TOK. Y CIIOBUSI CYIIECTBOBAHUS 3IIEKTpUUYECKOro Toka. Mcrounukuroka. Cuina
ToKa. [IoCTOSIHHBIN TOK.

Hanpsxkenue. 3akon Oma Ji71s1 yyacTka L.

DIIeKTpUUIECKOe COTNIPOTHBIICHHE. VYnenpHOE COTIPOTHBIICHHE BEIIIECTBA.

[locnenoBarensHOE, MapamieabHOE, CMEIIAHHOE COEAMHEHUE POBOHUKOB.

Pabota snextpudeckoro Toka. 3akoH Jxoyns—JIena. MomHoOCTh SJEeKTPUIECKOTOTOKA.

DNEKTPOABUKYILAsA CUJIa U BHYTPEHHEE CONMPOTUBIECHUE MUCTOYHUKA TOKA. 3akoHOMa 1Jis
MOJTHOU (3aMKHYTOM) AJIEKTpUIECKo 1enu. KopoTkoe 3ambIkaHue.

DIIeKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTH COTIPOTHUBIICHUSIMETAIIIIOB OT



TeMrneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuuecKkuil TOK B BakyyMe. CBOIMCTBA 3JEKTPOHHBIX ITy4KOB. [10oynpoBoIHUKH.
CobcTBeHHAas U MTPUMECHAs MPOBOIUMOCTD MOJTYIPOBOIHUKOB.

CgoiictBa p—n-niepexona. [1omynpoBoAHUKOBBIE IPHOOPHI.

DIIEKTPUYECKUI TOK B paCTBOpaxX M pacIljiaBax 3EKTPOJUTOB. DIEKTPOIUTUUECKASAIUCCOLUALINS.
DIEKTpOIH3.

OneKTpuyeckuil ToK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENIbHBIA pa3psi.

Momnnus. [Ina3ma.

TexHudeckne ycTpoilcTBa M NPAKTUYECKOE MPUMEHEHHE: aMIEPMETpP, BOJBTMETP, PEOCTar,
WCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, JIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP
COINPOTHUBIICHUS, BAKyyMHBIH JHMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, IMOTYHPOBOJAHUKOBBINA HOJ,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HapsKEHUS.

3aBUCUMOCTb CONPOTUBIICHHS HUINHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IIOIAJUIIONEPEYHOTO
CEUeHUs U MaTepuaia.

CMmenaHHOoe COeTMHEHHE TPOBOIHUKOB.

IIpsimoe HU3MEpEeHUe JIEKTPOABIKYLIEH CUJIBI. Kopotkoe 3aMBIKaHHUE
raJIbBaHUYECKOI'O AJIEMEHTA U OLIEHKA BHYTPEHHErO0 CONIPOTUBIICHHUS.

3aBUCHUMOCTh COIIPOTUBIIEHUS METAJIJIOB OT Temrepatypsl.IIpoBoaumocTs
3JEKTPOJIUTOB.

HckpoBo# paspsia ¥ IpOBOJUMOCTD BO3yXa.

OnHOCTOPOHHSS TPOBOAMMOCTD AUOJIA.
Yuenuueckuii sxcnepumenm, 1abopamopHie pabomuol
N3yueHune cMemaHHOro COeIMHEHUS! pE3UCTOPOB.
N3mepenue 31eKTpoABUKYIIEH CUIIbI HCTOYHMKA TOKA U €r0 BHYTPEHHETOCOIIPOTUBIICHUS.
Habmronenue snexkrponusa.
Me:xnpeamerHble CBSI3U
N3ydyenne kypca ¢usuku 0OazoBoro ypoBHS B 10 Kiacce OCYIIECTBISETCS C  Y4ETOM
COJIEPKaTENIbHBIX MEXIPEIMETHBIX CBA3€H ¢ KypcaMu MaTeMaTUKH, OWOJIOTMH, XMMHH, Teorpaduu U
TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, CB3aHHbIE C U3YyYEHHUEM METOJOB HAay4yHOTO MO3HAHMS: SIBJICHUE,
Hay4HbIM (akT, rumnoresa, (Qu3MuUecKas BeJIMYMHA, 3aKOH, TEOpHUs, HAOJIOJEHHME, SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTeMbl YpaBHEHMI, NWHEWHHas (QyHKuus, mapaboma, runepOoina, Ux
rpa@ukd W CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKLIMU: CHHYC, KOCHUHYC, TaHI'€HC, KOTAHIEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI U UX MPOEKLIUU HAa OCH KOOPAMHAT, CIOXKEHHE
BEKTOPOB.

Buonoeusn: MexaHnndeckoe JBWKEHHME B KMBOHM mpupoze, Auddysus, ocmoc, Tem1o00MeH KUBBIX
OpraHu3MoOB (BUJbI TEIJIONEPENAayd, TEIUIOBOE PaBHOBECHE), IJIEKTPUUYECKUE SBIICHUS B KUBOU
IIPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHME BEIECTBA, CTPOEHHME AaTOMOB M MOJEKYJ, MOJIb BEIECTBa,
MOJIIpHasl Macca, TEMJIOBbIE CBOWCTBA TBEPJIBIX TEJl, JKUJIKOCTEW M Ta30B, IEKTPUYECKUE CBOMCTBA
METAJIJIOB, AJNEKTPOIUTHYECKAs TUCCOIMAIIMSI, TaJIbBAHUKA.

T'eoepaghus: BTaxxHOCTHh BO3/yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus: mpeoOpazoBaHUE [BUKEHHI C HCHOJIB30BAHMEM MEXaHM3MOB, YU€T TpEHHS B
TE€XHUKE, TOJIIUIHUKH, HWCIOJb30BAHMWE 3aKOHA COXPaHEHHs  MMITyJbca B TEXHUKE (pakeTa,
BOJOMET W JpYrue), IBUraTellb BHYTPEHHEIro CropaHus, nmapoBas TypOuHa, ObITOBOM XOJOJMIIbHUK,
KOHJUIMOHED, TEXHOJIOTUH NOJyYEHUS] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMAaTEpUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas 3allNTa, 3a3eMJICHHE AJIEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIN
HPUHTEP, dJEKTPOHArpeBaTeNbHbIE IPUOOPHI, HIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TAIbBAHUKA.



IINIAHUPYEMBIE PE3YJBTATHI OCBOEHMUS ITIPOT'PAMMBLI IO ®U3UKE
B 10 k.

OcBoenue yueOHOro npeamera «dusnka» Ha ypoBHE CpeIHEro ooimero oopasoBaHus (0a30BBIN
YPOBEHB) JOJDKHO OOECHEYHTh JOCTM)KCHHE CIEAYIONIMX JIMYHOCTHBIX, METANpEAMETHBIX H
NPEMETHBIX 00pa30BATEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNabTaThl OCBOCHHUs y4yeOHoro mpenmera «®Pu3MKa» JOIDKHBI OTPaXaTh
TFOTOBHOCTh M CIOCOOHOCTh OOYYarOLIMXCSA PYKOBOACTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEH
NO3HULKEH JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAlM, NMO3UTHUBHBIX BHYTPEHHHUX YOCXKICHHIH,
COOTBETCTBYIOLUX TPAJAULUOHHBIM LIEGHHOCTSM POCCHHCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
OIBITA U OIBITA JEATEIBHOCTH B IIPOLECCE PEAIM3aUUU OCHOBHBIX HAIPABJICHWM BOCIIMTATEIIBHON
JESTEIIBHOCTH, B TOM YHCIIE B YACTH:

1)  rpakIaHcKoOro BOCHMTAHMS:
cOpPMUPOBAHHOCTH TPAKIAHCKOHN MO3UIMK 00yYaromIerocsi Kak akTHBHOTO MOTBETCTBEHHOTO
YJIeHa POCCUICKOro OOILIEeCTBa;

IIPpUHATHC TpaAUIIUOHHBIX 06H_IC‘ICJ'IOB€‘HCCKI/IX TYMaHHUCTUYCCKUX n
ACMOKPAaTUUICCKHUX IIGHHOCTef/'I;
T'OTOBHOCTB BCCTH COBMCCTHYIO JACATCIIbHOCTD B HHTCpECax I'paXaaHCKOIo

o0111ecTBa, y4aCTBOBATh B CAaMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICHCTBOBATh C COLMATIbHBIMA MHCTUTYTAMU B COOTBETCTBUU C MX(DYHKUUAMU U
Ha3HAUYCHHEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM 1A TEIBHOCTH;

2) NATPHOTHYECKOI0 BOCIHHTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKOH MJICHTUIHOCTH, MTATPHOTU3MA; IEHHOCTHOE
OTHOLUEHUE K roCy1apCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM

POCCHUHCKHX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOr0 BOCIHHTAHHS:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUIECKOTO IMOBEICHUS; CTIOCOOHOCTh OICHUBATH
CHUTYaIHIO u NPUHUMAaTh  OCO3HaHHBIC pemieHmus,

OPHEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIC HOPMbBI U LIEHHOCTH, B TOM YHCJIC BJCSTEIbHOCTH
y4€HOrO;

OCO3HAHME JINYHOTO BKJIA/1a B TOCTPOSHHUE YCTOMYMUBOTO OYAYILEro;

4) 3cTeTHYecKoro BOCHUTAHMUS:

ICTETHYECKOE OTHOLICHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA,IPUCYILETO
¢duznueckoil Hayke;

5) TPY/0BOI0 BOCIIATAHUS:

MHTEpEC K pa3inyHbIM cepam MmpodhecCHOHATBHONW IESTEeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
(Gu3MKON W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymed mnpodeccun wu
peamn30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJTAHEI,

TOTOBHOCTb U CITOCOOHOCTB K 00pa30BaHUIO U caMOOOPa30BaHMIO B 00J1aCTH (PU3UKHMHA TPOTHKEHUN
BCEH KHU3HU,

6) IKOJIOTMYECKOT0 BOCIUTAHUSI:

cpOpPMHPOBAHHOCTH IKOJIOTUIECKOH KYIbTYPhI, OCO3HAHHE TTI00TBHOTO XapaKTePadKOJIOTHUSCKHX
npo0Jem;

IUTAHUPOBAHKE U OCYILECTBIICHHE JEHCTBUI B OKpY»Karollel cpejie Ha OCHOBE3HAHHUS 1eieit
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA,

Pacmmpenue ombiTa AEATENTFHOCTH JKOJOTHUECKON HANpaBICHHOCTH HAa OCHOBEHMEIOIINXCS
3HaHUN 110 PU3UKE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMUSA:



chopMHPOBaHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
¢du3nueckoil HaykH;

OCO3HAHWE IICHHOCTH HAy4YHOIl AEATENbHOCTH, TOTOBHOCTh B IPOIECCE H3YYCHUS (PU3MKH
OCYIIECTBIISATh IPOSKTHYIO U UCCIIC0BATEIBCKYIO JICSITEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHbIe YHUBEPCAJbHbIe Y4eOHbIe eiiCTBHS

ba3soBble jiornueckue aeicTBus:

CaMOCTOSITENILHO (POPMYIUPOBATh U AKTYAIM3UPOBAThH MPOOJIEMY, paccMaTpUBaThe€ BCECTOPOHHE;

OTPEIENISTh LEJH ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX IOCTHIKCHUS; BBISIBIISTH
3aKOHOMEPHOCTH M TMPOTUBOPEUHs B PACCMATPUBAEMBIX (U3HUECKUX

SIBJICHUSIX;

pa3pabaThIiBaTh IUIaH  pelleHuss  mpoOieMbl ¢ y4€TOM  aHaluu3a  HMMEIOLIUXCS
MaTepHaIbHBIX U HEMATEPHAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOBLENISIM, OLICHUBATh
PHUCKH TIOCTIEJICTBUN JIEATEIHHOCTH;

KOOPJIUHUPOBATh M BBIMIOIHATH padOTy B YCIOBHUSX PEaTbHOT0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE IPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble uccienoBarTebCcKue 1eiiCTBUS:

BJIAJICTh Hay4YHOH  TEPMHHOJIOTHEH, KJTFOYEBBIMH HOHSATHUAMH U MeToJaMH
duznyecKoil HayKu;
BJIAJICTh HaBBIKAMH  y4eOHO-HMCCIIe0BATEIbCKOM U TPOCKTHOH  JEATECIbHOCTHB

o0acTi (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHHS
3a71a4 (PU3UYECKOro COJepKaHUs, IPUMEHEHUIO Pa3IMYHbIX METOI0BIIO3HAHUS;

BJIQJ€Th BUJAMH JESATEIBHOCTH 110 I[IOJIyYEHHIO HOBOI'O 3HAHHUS, €ro HWHTEpIpeTalui,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3IMUHBIX Y4E€OHBIX CUTYalUsX,B TOM YHCIE NPH CO3JaHUU
y4eOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3U M aKTyaJU3UpPOBaTh 3a/lauy, BBIIBUIAaTh TUIOTE3Y €€
pelIeHNs, HaxXOIUTh apryMEHThI JJIs JI0OKa3aTelbCTBAa CBOMX YTBEPXACHMI, 3aJaBaTh MapaMmeTphl U
KPUTEPUN PELLIEHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEUICHMs 3aJaud PE3yJbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTBH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTb U (hOPMYIHPOBaTh COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHON JIEATEIBHOCTH, B TOM UHCIIE
pU U3y4yeHUH (HU3MKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBII OIBIT;

YMETh MEPEHOCUTh 3HAHUS N0 (PU3UKE B MPAKTUUECKYIO 00JIaCTh XKU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 PA3HbIX MIPEIMETHBIX 001acTel; BbIABUTaTh HOBBIE UJIEH,
IpeJlaratb OpUrHHAIbHbBIE OIXOAbI U PEIIEHNUS;CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOIYyCKaroIIne
aNbTepHATUBHBIE PELICHMUS.

Padora ¢ undopmanueii:

BJIaJIETh HaBBIKAMM TOJTy4YyeHUs HHoOpManuu (QU3NYECKOro COJAEp’KaHUS U3 UCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH MOMCK, aHAIN3, CACTEMATU3ALMI0 U UHTEPIPETALIUIO
uH(pOpMaLMU PA3IUYHBIX BUAOB U (OPM MPE/ICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCIOJIb30BaTh CpEeACTBAa HMH(OPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHMMB  pElIEHUU
KOTHUTHBHBIX, = KOMMYHUKAaTHBHBIX W  OPraHU3ALMOHHBIX  3a/a4c COOJI0JeHHEM TpeOOBaHUM
HPrOHOMUKHU, TEXHUKH 0€30MacHOCTH, TUTHEHBI, PECYpCOCOEepPEKEHUS, MTPABOBBIX U 3TUYECKUX HOPM,
HOpM UH(POPMAIIMOHHON OE30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTrO COJEp’KaHUs B PA3IUYHBIX QopmaTax ¢ y4€TOM Ha3HAYCHHS
uHpOpMALlMM W LEJNeBOM ayauTopuu, BBIOMpas ONTUMANbHYIO (OpMYy TMpEICTaBICHUS U
BU3YaIH3alUH.
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KomMMmyHMKaTHBHBIE YHHBepCaJbHble Y4eOHbIE eiiCTBUS:

OCYILIECTBIATh OOIIEHHWE Ha ypoKax (PU3MKM U BO BHE-YPOUHOM JEATEIBHOCTH; PACIO3HABATH
MPEINOCHUIKM KOH(MIMKTHBIX CUTyalluid U cMr4aTh KOHQIIMKTBI; pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO
TOYKY 3pEHUS C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPE/CTB;

MOHMMATh M UCHOJb30BATh MPEUMYILECTBA KOMAHIHOW M WHIAMBHAYaJbHOW paOOTHI; BHIOMPATDH
TEMAaTUKy ¥ METOJbl COBMECTHBIX ACUCTBHHA C y4E€TOM OOLIMX HMHTEPECOB, M BO3MOXKHOCTEH Ka)IIOTO
yjieHa KOJIJICKTHUBA;

IIPUHUMATD LI€JIM COBMECTHOM JEATENbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATHACHCTBUS 10 €€
JOCTH)KEHUIO: COCTABJIATh IUIAH JEWCTBHM, pacHpeAcsiarb PO ¢ Y4ETOM MHEHMH YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaThl COBMECTHOMN pabOTHI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJla W KaXKIOTO0 yYaCTHMKAa KOMaHIbl B OOLIMII pe3ynbTaT Mo
pa3pabOoTaHHBIM KPUTEPUSIM;

MpeayiaraTb HOBBIE TIPOEKThI, OLEHUBATH MWJIEW C TMO3MIMM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MOBEJCHHE B PA3JIMUHBIX CHUTYaLHSX, MPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITMATUBHBIM.

PeryasiTuBHble yHHBepcaJibHble y4eOHbIe JeiicTBHS

Camoopranm3zaums:

CaMOCTOSITENTLHO OCYIIECTBIISTh O3HABATEIBHYIO NESITEILHOCTD B 00J1aCTH (PU3UKUU aCTPOHOMHUH,
BBISIBJISATH POOJIEMBL, CTABUTh U (POPMYJIMPOBATh COOCTBEHHBIE 331a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIaH PEUIeHUs] pacu€THbIX M KadeCTBEHHbIX 3ajad, IUIaH
BBINOJIHEHUS TIPAKTUYECKOM pabOThl ¢ yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
IIPEATNIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKHU y4eOHOT0 IpeIMETa Ha OCHOBE JINYHBIX MPEATNIOYTEHU;

Jies1aTh OCO3HAHHBIHM BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh3a PEILICHHE;

OLIEHUBATh PUOOPETEHHBIH OTIBIT,

CIOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSABICHUIO JPYIULMH B 001acTH (PU3MKH, MOCTOSHHO
MOBBILIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHATbHBIN HHTE/JICKT:

JaBaTh OLICHKY HOBBIM  CHUTyalusiM,  BHOCHTb  KOPPEKTHBBl B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIETAM;

BJIa/IETh HaBbIKAMU MIO3HABATENbHOM peIeKCuu Kak OCO3HAHMS COBEPILIAEMBIXICHCTBUI U
MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHUM;

HCIOJIb30BaTh NPUEMBI pedIeKCHH JUIsl OLEHKHU CUTYalluu, BbIOOpa BEPHOTOPEIICHMUS,

YMETb OLICHMBaThb PUCKH U CBOEBPEMEHHO NPUHUMATh PEUICHMS 10 MX CHUXXECHMIO; IPUHUMATh
MOTHBBI U apTyMEHTHI JPYIUX MpHU aHAIM3E PE3YyJbTaTOB JIEATEIbHOCTH; IPUHUMATh ce0s, TOHUMas
CBOM HEJJOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apryMEHTHI JAPYTruX IpU aHaJIu3€e pe3yIbTaToB JESATENbHOCTHU; IPU3HABATh
CBOE IPaBO U IPaBO JAPYTrUX Ha OLIMOKH.

B nponecce nocTtuxkeHHs JTUYHOCTHBIX PE3YJIbTATOB OCBOECHHUS MPOrpaMMbl MO (U3MKE IS
YPOBHSI cpefHero oOmiero o0pa3oBaHUs y OOYYalOIIUXCS COBEPIICHCTBYETCS  AMOILMOHAIbHBINA
WHTEJUIEKT, MpeInoJaraluiicOpMUPOBaHHOCTD:

CaMOCO3HAaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh OHUMATh CBOE SMOLIMOHATIBHOE COCTOSIHHE, BHJIETh
HaIpaBJIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cepbl, ObIThYBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMsl, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPHUHHUMATh OTBETCTBEHHOCThH 32
CBOE TMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAaThCS K OSMOIMOHAJIbHBIM H3MEHEHUSM U MpPOSBIATH
THOKOCTb, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTpEMJIEHHE K JOCTH)KEHHUIO LIeJTH U YCIeXy, ONTHMU3M,
WHUIMATUBHOCTb, YMEHUE 1€HCTBOBATh, UCXO/sl U3 CBOUX BO3MOYKHOCTEN;

SMIATHH, BKIIIOYAIOLIEH CTOCOOHOCTh MOHUMATh 3MOILMOHAIILHOE COCTOSTHUE IPYIHX, YUUTHIBATh
€ro IpHU OCYIIECTBIEHUH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;
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COLMAJIBHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTpAaUBaThb  OTHOLICHMS C JPYTUMH
JFOIbMU, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U pa3periaTb KOH(IUKTHI.

HNPEJAMETHBIE PE3YJIBTATHBI

K xoniy oOyuenust B 10 kiaacce rnpeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OPMHUPOBAHHOCTD Y O0YYAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX PoJib U MeCTO (PU3uKU B (POPMUPOBAHMHM COBPEMEHHON HAYyYHOM
KapTUHBI MUpa, B Pa3BUTUM COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON IEATEIHLHOCTH
JIFOJIEH;

YUUTBHIBATh TPAHMIIBI MPUMEHECHUS H3YYCHHBIX (U3MUYECKUX MOJENIeH: MaTepuaabHas TOYKa,
WHEepLUaJbHas cucTemMa oTcuéTa, abCONIIOTHO TBEPAOE TEJO, UCAIbHBIN ra3, MOJIEIN CTPOSHUS ra30B,
XKHUJIKOCTEW U TBEPABIX Tel, TOUCUHBIH AIEKTPHUUSCKUH 3aps]] P pelieHNH (PU3MIecKHX 3a/1a4;

pacrno3HaBaTh (U3NYEecKUe SIBICHUS (IIPOLECCh) U OOBICHITh UX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHMSI BELIECTBA U 3JIEKTPOJMHAMUKU: PABHOMEPHOE H
PaBHOYCKOPEHHOE MpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TajJeHHe Tel, JBUXKEHHE 110
OKPY)KHOCTH, WHEpIHs, B3auMoneiicteue Ten, anddysus, OpOyHOBCKOE IBMKEHHUE, CTPOCHHE
KUAKOCTEH M TBEPHABIX Tell, U3MEHEHHEe O0BbEMa Tell MpU HarpeBaHUH (OXJIKICHHH), TEIIOBOE
paBHOBECHE, UCIIApEHHE, KOHJEHCAlMsl, IIJIaBICHNEe, KpUCTAIUIM3ALUsl, KUIIEHUE, BIaKHOCTh BO3/yXa,
MOBBIIICHUE J1aBJICHUS ra3a IpH €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEXIYy IapaMeTpamu
COCTOSIHUS T'a3a B U30IIpoLIEccax, MIEKTPU3alus Tell, B3aUMOAEHCTBHE 3apsiI0B;

OIMKCHIBATh MEXAHWYECKOE [BHIKEHHE, HCIONIb3Yys (PU3MYeCKHe BEIWYHHBI: KOOpAUHATA, MYTh,
nepeMelIeHle, CKOpOCTb, YCKOpPEHHE, Macca Tela, cujla, UMIYJIbC Teja, KUHETUYecKas SHEeprus,
MOTEHLIMAJbHAs JHEpPrusi, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb, MPU OMHUCAHHUH
MPABWJIBHO TPAKTOBATh (DM3MUYECKUN CMBICI HCIIOJIb3YEMbIX BEIMYWH, UX OOO3HAUCHUS W CIAMHHMIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTHMH BEIMYMHAMY,

OIMCHIBATh M3YYCHHBIC TEIIOBBIE CBOMCTBA TENl M TEIUJIOBBIC SIBJICHUS, HCIONB3YS (DU3NUECKHE
BEJIMYMHBI: JJaBJICHUE Ta3a, TeMIIepaTypa, CpeaHss KMHETHYECKass SHEprusi XaoTUYECKOro JBUKEHUS
MOJIEKYJ, CpEHEKBaJpaTHUUHas CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEPIHUs,
pabota raza, K0O3(QQUIMEHT IMOJIE3HOTO ACHCTBHUS TEIUIOBOTO JIBUTATelNls; MPH OMHCAHUM MPABHIBLHO
TPaKTOBaTh (DM3MYECKUN CMBICT HCIOIb3YEMbIX BEIMYHMH, WX O00O03HAUYCHMS] W €IMHUIIBI, HAXOJUTh
(dbopMyIibl, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUUHUHY C APYTUMHU BEIMUYUHAM;

ONHCHIBATh W3YYEHHbIE DJIEKTPUUECKHE CBOWCTBAa BEIIECTBA M DJIEKTPUUYECKUE SBIICHUS
(mpotecchbl), HCMONB3Ys (PHU3UUECKHE BETUYMUHBI: SJICKTPUUECKUN 3apsijl, DIEKTPUYECKOoe TMOoJe,
HaNpsDKEHHOCTh TM0JI, MOTEHLHUAl, Pa3HOCThb MOTEHIMAJIOB; IPU OMMCAHUU MPAaBUIBLHO TPAKTOBATH
bu3NYECKU CMBICT UCTOIB3YEMBIX BEITUYHMH, MX 0003HAYEHHUS U €IUHUIIBI; YKA3bIBaTh (OPMYIIBL,
CBSI3BIBAIOIIME JAaHHYIO (PU3UYECKYIO BETMYUHY C APYTUMH BETUYMHAMMU;

aHAIIM3UPOBATh (PU3MUECKHE TIPOIECCHl U SBICHUS, UCTONB3Ysl (PU3NYECKUE 3aKOHBI M TTPUHIIUIIBL:
3akoH BcemupHoro TsroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHHS MEXaHMYECKOU
SHEPIrUM, 3aKOH COXPAHEHUs HMIIYJIbCa, MNPHUHIUI CYNEPHO3ULMH CHJI, MPUHUUII PaBHONPABUS
MHEPLHAIbHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS BEILECTBA, ra30BbIE
3aKOHBI, CBSI3b CpEeJHEH KUHETHYECKOH SHEpruM TEIUIOBOIO JBMXKEHHMS MOJIEKYJI C aOCOJIFOTHON
TEMIEPATypoil, MEePBBIA 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHUS DJIEKTPUUECKOIo 3apsja, 3aKOH
Kynona, mpu 5ToM pa3nudarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MATEMATHUECKOE BBIPAKECHHUE U
yCJIOBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPHUHIIMIIBI JEHCTBUS MAIlMH, TPUOOPOB M TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIOIb30BaHUS B IOBCETHEBHOM KU3HH;

BBITIONHATh OKCIEPUMEHTHI 1O UCCICIOBAaHWIO (U3UYECKUX SIBJICHUW U TPOILECCOB C
HCIIOJIb30BaHUEM MPSIMBIX, 1 KOCBEHHBIX U3MEPEHUH, TPU 3TOM (POpPMYIUPOBAThH MpolieMy/3aiady u
TUIOTEe3y Y4eOHOro SKCIEpUMEHTa, COOMpaThb  YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHHUS,
MIPOBOJIUTH OMBIT U (DOPMYTUPOBATH BHIBOJIBI;

OCYIIECTBISTh MPSMbIE U KOCBEHHBbIC M3MEpeHHs (DU3MUECKUX BEIUYUH, MPH ITOM BBIOMPATH
ONTUMAJBHBIA CIMOCO0 M3MEPEHHsS M UCIOJIb30BaTh H3BECTHBIE METOJbl OLIEHKH MOTPEIIHOCTEN
WU3MEPEHHUI;
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UCCIIEIOBaTh 3aBUCUMOCTH MEXKIY (GU3NYECKUMHU BEIMYMHAMHM C HCIIOJIB30BAHUEM MPSMBIX
U3MEpPEHUI, TMPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (HKCUPOBATh pE3yabTaThl IMOTYYCHHON
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUAE TaOnuIl U rpadukoB, NenaTh BBIBOABI MO pe3yibTaTaM
UCCIIEI0BAHMS;

coOnofaTh mpaBuia 0€30MacHOro TpyJa MPHU MPOBEIEHUU HCCIEAOBAaHUN B paMKax yueOHOTO
IKCIIEPUMEHTa, Y4YeOHO-MCCIEA0BAaTENbCKOM M  IPOEKTHOH  JI€ATENbHOCTH C HCII0JIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYAOBAHMUS,

pemiate pacy€THBIC 3aJaYd C SBHO 3aJaHHOW (M3MUYECKON MOMEINBI0, UCTOIB3Ysl (PU3NISCKUE
3aKOHBI U MPHUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBHUSA 3a7aud BHIOUPATh (PU3NUECKYIO MOJIEIb, BBIICTSATh
dusnyecKkue BETUYMHBI W (QOpPMYJBI, HEOOXOAWMBIC JUIsi €€ pEeIIeHUs, MPOBOIUTH PACUETHI H
OLICHUBATh PEAIbHOCTD MOJIYYEHHOTO 3HaYeHUSI(PU3UYECKON BETUUUHBL;

pemath KayeCTBEHHbIE 3aJlayd: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUUBYIO IEMOYKY
paccyXJIeHU ¢ ONOpOi Ha U3yYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NYECKHE SIBIICHUS;

WCIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a/1a4 COBPEMEHHbIC MH(GOPMAIMOHHBIE TEXHOJIOTHH IS
MOKMCKA, CTPYKTYpPUPOBAHMS, WHTEPIPETAllMM W TNPEJCTABICHUS Y4eOHOW W Hay4YHO-IOMYJISPHOU
uH(POPMAINH, TMOJYYCHHOW W3 Pa3IUYHBIX MCTOYHHKOB, KPUTHYCCKH aHAITM3UPOBAThH IOTYIaeMYIO
uHpopmaruio;

MPUBOJUTL TMPUMEPHl BKJIaJa POCCHHUCKUX U 3apyOCKHBIX YYECHBIX-(PU3UKOBB Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH UTEXHOJIOTUH;

WCIIOIb30BaTh TEOPETUYECKHE 3HAHUsA 10 (Pu3MKe B MOBCEHEBHOM KU3ZHHU TSt
oOecrieueHrs 0€30MacCHOCTH MpU OOpaleHUH ¢ NpuOopaMyd M TEXHHUYECKHMMH YCTPOMCTBaMH, IS
COXpaHEHHUsI 3/10pOBbs U COOTIOEHHSI HOPM SKOJOTMUECKOI0 TOBEICHUS B OKPYXKaIOIIeH cpesie;

paboTaThb B TpyHme C BBHIMOJIHEHHEM pPA3IUYHBIX COIHUANBHBIX pOJIeH, IUIAHUPOBATh PaboTy
TPYIIIBI, PAIMOHAIIBHO PACIPEACNATh 00SI3aHHOCTH U TUIAHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusiX, aJeKBaTHO OIIEHUBATh BKJIAJ KaXJOr0 W3 YYAaCTHUKOB TPYHIbl B pEHICHUE
paccMmaTpuBaeMoi mpoOIeMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE'

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEILHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/o YacoB 00yJarommxcsl

y4eOHOro npeaMera

Pa3ue.11 1. ®u3zukan METOAbI HAYYHOI'O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPOJIE. N3yuyenune HayyHbIX (AIMIUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUYECKHX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] MPUMEHUMOCTH
B MPOIIeCCe TTO3HAHUS TPUPOIBI. (bU3MYECKUX 3aKOHOB U TEOPHIA.
DOKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBke
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUI O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (hU3UKN B HAYKE U B TPAKTHUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U JESITEIbHOCTH JIIOJIEH.
Teopuu. ['paHuUIIbI IPUMEHUMOCTHU JleMOHCTpaIusi aHAJIOTOBBIX H
busnueckux 3aKoHOB. [IpuHIIU U (QPOBBIX U3MEPUTEITHHBIX MPUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATINKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB PaOOTHI
B (POPMHUPOBAHUY COBPEMEHHOMN ¢ nudpomoii 1aboparopueit o Gpusnke
Hay4YyHOU KapTUHBI MUDA,
B MIPAKTUIECKOM JEATEITHHOCTH JIFO/ICH
Wroro o pazaeny 2

! HpI/I pa3pa60TKe pa60qel71 nmporpaMmMbl B TEMaTUYCCKOM IIAHUPOBAHHUU TOJI?KHBIL OBITh YUYTCHBI BO3MOXXHOCTHU HUCIIOJIb30BAHUA 3JICKTPOHHBIX (I_II/I(l)pOBLIX)
O6pa3OBaT€HI>HI>IX PECYypCOB, ABIIAIONIUXCA y‘lC6HO-MCTOI[I/I‘lCCKI/IMI/I MarcpuajiaMu, COACPIKAHUEC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6pa3OBaHI/II/I.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBkeHus. Cucrema oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHUE MaTEPUAIIbHON TOUYKH,
UX MPOEKIUU HAa OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUN U CIIOKECHUE
CKOpOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKECHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS, ITYTH U
MePEMENICHUS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOOTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C IMOCTOSIHHOU T10
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
ITepuon u yacTora oOparieHusl.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTsa u

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUYCHHE
HEPaBHOMEPHOIO IBUKEHHUS C LETBIO
ONpEIEJICHNS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHNE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJEHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MPOMEKYTKHA BPEMEHU MIPU
PaBHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOW HYJIIO;
U3y4YEHUE ABUKCHUS IIaprKa B BA3KON
KUJKOCTH; U3yUYCHHE JIBU)KCHHUSI TEIA,
OpOIIEHHOTO0 TOPU30HTAJIBHO.
OOBbsicHEeHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauy IBHKECHHUS; U
yCJIOBUHM WX O€301M1aCHOTO
UCITOJIB30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a71a4 € ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYIT
KUHEMaTHKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMaTHYECKUX
BEJINYMH OT BPEMEHHU

JUIS PABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSIZIOB,
LIENHbIE U peMEHHBIE TIEpeaun

¥ PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JIBUKECHHUSL.

Pacnio3naBanue pu3nueckux siBIeHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIe
’KU3HU: paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JIBIDKEHHUE, CBOOOHOE MaJIcHUE TEII,
JBUKEHHE 110 OKPY>KHOCTH.

Omnucanre MEXaHUYECKOTO ABMXKEHUS
C MCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpAUHATA, IYTh,
nepeMenIeHne, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
IPOBEJCHUH U UHTEPIIPETALUU
pe3yJIbTAaTOB OMBITOB U aHAIIU3E
JIOTIOJTHUTEIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

[IprHIMI OTHOCHUTEIBHOCTH
lNanunes. Ilepsbiii 3akoH HproTOHA.
HNHepunaibHble CUCTEMBI OTCUETA.
Macca rena. Cuna. [IpuHuun
Cynepro3uunu cuil. Bropou 3akoH

HeroToHa mis MarepuanibHOM TOYKH.

Tpernii 3akoH Herotona

JUISl MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTECHMUS.
Cuna tsxectu. llepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHEHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yuenne 3aBUCUMOCTH CHJTBI
YIPYTOCTH OT AehOpMaINH; CPAaBHCHHE
CHJT TPEHUS TIOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcIEpUMEHTA:
UCCJIEIOBaHHE 3aBUCUIMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00pasiie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunpl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuina tpenus. Cyxoe TpeHue.
Cuia TpeHus CKOJIbKEHUS U cuja
Tpenus nokosi. Koapdunment
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHo€E U BpalaTebHOE
JBU>KEHHUE a0COJIFOTHO TBEPAOTO
Tena.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH
BpameHus. [lnedo cunsl. YcnoBus
paBHOBECUS TBEPIAOIO TEA.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE MPUMEHEHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB

nedopMaiim; u3ydeHue JIBKEHUS
Opycka 1o HaKJIOHHOM TIIOCKOCTH;
HCCIIeIOBAaHNUE YCIIOBUN paBHOBECHS
TBEPJIOTO TeJla, UMEIOIIETO OCh
BpaIlCHHUS.

OOBsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO JTBIKCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JIEHCTBUS MOAIIUITHUKOB U UX
MPaAKTUIECKOTO PUMCHECHHUS.
OOBsiCHEHUE IBUXKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJAECIBIO

C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMHKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX OTIBITaX M OKpYKaromekh
KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GpU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHA,
MIPUHITUIT CYNIEPHO3ULIMU CUJI, TPUHITUIL
PaBHONIPABHOCTH MHEPIIMATIBHBIX
CHCTEM OTCYUETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. HMHy.TIBC CHJIbI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora cnnbsl. MOIITHOCTE CHIIBL.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKHU. Teopema
00 M3MEHEHUN KHHETHYECKOM
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehopMUPOBAHHOMN NIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CHJIBI. CBS3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
SHEPIUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Ynpyrue u Heynpyrue

[IpoBeneHnE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAHHE
CBSI3U PA0OTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKON IHEPTUH TeNa

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KTyTa.

OreHka a0COJIFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MepeHul (PU3NIECKUx
BEJIMYUH.

Pemienne pacuéTHbIX 3a71a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCTI0JIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienne kauyecTBEHHBIX 3a/1a4

C OMIOPOM HA U3YUYEHHBIC B Pa3eiie
«MexaHuKay 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKHUE SBIICHUS.

Onucanue MEXaHU4eCKOro ABUKEHUS C
UCII0JIb30BaHUEM (PU3HUECKUX BEJIUYHH:
UMITYJIbC T€J1a, KHHETUYECKasi SHEPTusl,
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CTOJIKHOBEHUS.

TexHuyeckue ycTponcTa u
IPAKTUYECKOE IPUMEHEHUE:
BOJOMET, KONEP, NPy KUHHBIN
IIUCTOJIET, ABUKECHUE PAKET

NOTEHLMAIbHAs SHEPTUSl, MEXaHUUECKAs]
paboTa, MEXaHUYECKasi MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOILECCOB U
SIBJICHUH C UCIOJIb30BAaHUEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU DHEPIUH,
3aKOHA COXPAHEHUs UMITYJIbCA.
OOBbsicCHEHNE OCHOBHBIX MPUHIUIIOB
JEUCTBUS U MMPAKTHUYECKOTO
IIPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOJOMET, KOIEP,
IIPYKUHHBIN TUCTOJIET.

OOBbsicHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue npu MOArOTOBKE
COOOIIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALMOHHBIX TEXHOJIOTHH 151
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUU U IPEICTABICHUS
uH(pOpMaluU, KPUTUYECKUHN aHan3
noyiy4aemMoi uHpopMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
MCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCKUX BETMYNH, MPOBEPKA
IPEJIOAKEHHBIX TUIIOTES

Hroro no pazneny
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISPHO-KNHETHYECKON
TEOPUU U UX OMBITHOE 0OOCHOBAHHUE.
bpoyHOBCKOE BHXKEHUE.
Huddysus. Xapakrep ABUKCHHUS U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
Bemiectsa. [loctositHHas ABoraspo.
TerutoBoe paBHOBECHE.
Temmneparypa u €€ nsmepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OcCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU UIEATBHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHne >KCIIEpUMEHTA!
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHUil 00bEMa KOMHATBI, TaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEH;
UCCJIEIOBAHKUE 3aBUCUMOCTU MEXIY
rapamMeTpaMH COCTOSIHHS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIUYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEUCTBUIN TEPMOMETpa U OapoMeTpa u
YCJIOBUHM WX O€30IMaCHOTO
UCITOJIb30BAHUS B IOBCEIHEBHOM
KU3ZHHU.

Pacno3naBanue pu3M4eCcKuxX sIBJICHUM

B YUE€OHBIX ONBITAX U OKPYXarolen
*Ku3HH: Tuddy3usi, OpOyHOBCKOE
JIBI)KCHUE.

OnucaHue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYMH: JJABJICHHUE raza, TEMIEepaTypa,
CpeIIHssI KWHETUYeCKas SHEePIrus
Xa0THYECKOIO JBUKEHUS MOJIEKYIL,
CpeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3€ C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYJL.

AHanu3 GU3NYECKUX MPOILECCOB U
SIBIICHUM ¢ ucmnojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEHEU
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBMDKCHUST MOJICKYJT ¢ a0COJIFOTHOM
TEMITEpaTypOH.

Pemiennie pacu€THbBIX 3a71a4 C SIBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCMOJIb30BAaHUEM OCHOBHBIX
nosnoxennit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OMBITOB U AHAJIA3E
JIOTIOJIHUTEIIbHBIX HCTOYHHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BryTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ M3MEHEHHS.
KonuuectBo TemnoTsl 1 pabora.
BuyTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIIOIPOBOIHOCTD,
KOHBEKIIUS, U3JIyYEHHE. Y JeIbHAs
TEIUIOEMKOCTD BEIIeCTBA.

[IpoBeneHNE dKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIOEMKOCTHU BEILIECTBA.
OreHka a0COJIIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpEeHUN (PU3NUECKUX
BEJINYHH.

N3yuyenue mojeneit mapoBoil TypOUHBI,
JIBUTaTEIIsl BHYTPEHHETO CTOPAaHUs,
PEaKTUBHOIO IBUTATEIIS.

OOBbsiCHEHUE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOJIb30BaHUS
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KonuyecTBo TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue mepBoro 3aKoHa
TEPMOJIMHAMUKH K U30TIPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHbL. [IpUHIUTIEL
NEeUCTBUS TETJIOBBIX MAaIlIUH.
[IpeobpazoBanus sHEPTrUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

Huxn Kapuo u ero ko durueHt
[IOJIE3HOTO JCHCTBHA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

TexHuyeckue ycTponcTsa U
NPaKTUYECKOE MPUMEHEHUE:
JIBUTATENIb BHYTPEHHETO CTOPAHUS,
OBITOBOH XOJIOIUIIBHUK,
KOHJULIMOHED

B TIOBCE/THEBHOI JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOMJIbHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TEJ U TEILJIOBBIX
SABJICHUM C UCIIOJIb30BAHUEM
(bu3nueCKrX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJIMYECTBO TEILIOTHI,
BHYTpPEHHSIS1 SHEPrusi, paboTa rasa.
Pemenuie pacu€THbIX 3a/1a4 C IBHO
3aIaHHON (PU3UYECKON MOJAEIBIO

C UCTI0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3MKH U
TEPMOIMHAMUKH.

Pemennie kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSI.

PaboTa B rpynmax npu ananmse
JTOTIOJTHUTEIBHBIX HCTOYHHUKOB
uH(pOpMaIUH TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue 1 KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO31yxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
kpuctaiibl. COBpeMEHHbIE
Marepuansl. [lnaBienue n
KpUCTAJIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETUIOBOrO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka aOCOIIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEJINYHH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, Coco00B U3MEPEHUS
BIIAJKHOCTH

HabGnronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TUJIABJICHUS] KPUCTAJUIMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHI O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOM JKU3HU TUTPOMETDA,
MICUXPOMETPA, KaJOpUMETpa.

N3ydyeHne TEXHOIOTUI NOITYyYECHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YUCIIE
HaHOMATEpPUAJIOB.

Pemenune pacu€THbIX 3a1a4 € ABHO
3QTAaHHOM (PU3HYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenre kauecTBEHHBIX 3a/1a4

C OIIOPOY HAa U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE
SABJICHHUS T10 TEME.
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Pacnio3naBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
KU3HU: AepopMarus TBEPIBIX Tell,
HarpeBaHue 1 OXJIaXJIECHUE Tell,
M3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB ¥ (POPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl TIOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIPETALUU U
npeJcTaBiIeHUsI UHpOpMaLUU MIpU
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHON (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

U TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 DnekTpuzanms Teil. dnektpuuecknid | [IpoBeneHne 3KkCriepuMenTa: U3MEPEHUE

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
3aKOH COXpaHEHUS AJICKTPUIECKOTO
3apsja.

BzaumopeiicTBre 3aps10B. 3aKOH
Kynona. ToueuHblid 371€KTPUYECKUI
3apsi. DIEKTPUUECKOE TOJIE.

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCOIFOTHBIX M OTHOCUTENBHBIX
MOTPENTHOCTEN U3MEpEHUN (HU3NIECKUX
BEJINYHH.

N3ydyeHne NnpuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOpA.

N3ydeHne npruHIUIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpoCcTaTuyecKoro
nons. [lorenunan. Paznocts
NoTeHIManoB. [IpoBogHuKY 1
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JlusnexTpryeckas NpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHIEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, AIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KONTUPOBAJIbHBIN
armapar, CTPyUHBIN IIPUHTED

U yCJIO0BUH 0€30MacHOro MpUMEHEHUs

B [IPAKTUYECKOU KU3HU,
KOIMPOBAJIBHOTO anmnapara, CTpyHHOTO
MIPUHTEpA.

PaccmoTpenue pusnyaeckux oCHOBaHUN
ANEKTPOCTATUYECKOU 3aIUTHI U
3a3eMJIEHUS DIIEKTPOIIPUOOPOB.
Pemenune pacu€THeIX 3a71a4 C IBHO
3aTAaHHOM (PU3HYECKON MOJCIBIO

C UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (hopMyIT IEKTPOCTATUKH.

Pelmenne Kka4eCTBEHHBIX 3a/1a4

C OIIOPOU HA U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (prU3HUECKUe
SBJICHHSI DJIEKTPOCTATUKHU.
Pacno3naBanue pu3n4eCcKux sIBJICHUM
B YUE€OHBIX ONBITAX U OKPYKAIOIIEH
KU3HU: SJICKTPU3ALIMS TEl,
B3aMMOJIEICTBHE 3apsAA0B U OOBSICHEHNE
HX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHne U3y4eHHBIX CBOMCTB
BEILECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKHI 3apsiz,
HaMpPsHKEHHOCTD AIEKTPUUECKOTO MO,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
AJIEKTPOEMKOCTb.

AHanu3 GU3nYEeCKUX MpOIECCOB U
SBJICHUM C UCIIOJIb30BaHUEM
(bu3MYEeCKUX 3aKOHOB: 3aKOHA
COXPAHEHMUS IIEKTPUUECKOTO 3apsia,
3akoHa Kymnona.

PaboTa B rpynmax mpu aHanuse
JIOTIOJITHUTEJIbHBIX HCTOYHUKOB
MH(pOpMAIU U TOJTOTOBKE COOOIIECHUMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKpY>KalolleH >KU3HU U MPUMEHEHUHU
WX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIIECTBOBAHUS AJIEKTPUUYECKOTO
Toka. ctounnku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeTu.
DIIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEMHEHUE MPOBOJHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenia. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHue SKCIIEpUMEHTA: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJIC ucTouHMKa TOKA U €ro
BHYTPEHHETO COMPOTUBJICHUS;
HaOJIOICHHUE IIEKTPOJIN3A.

Orenka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MepEeHUH (PU3NYECKux
BEJTUYMH.

OObsicHEHUE PUHITATIOB ACHUCTBUS U
yCJIOBU 0€30MacHOTr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHHUKOB TOKa,
AIEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUISl TIOJTHOU (3aMKHYTOM)
anexkTpudeckon nenu. Koporkoe
3aMBbIKaHHE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

OT TEMIIEpaTypHl.
CBepXnpoBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOMCTBA DIEKTPOHHBIX ITYYKOB.
[TonmynpoBonuuku. CoOCTBEHHAs U
IPUMECHAs! IPOBOJUMOCTh
MOJYyNIPOBOAHUKOB. CBOKCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHUN TOK B pacCTBOpPAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUcconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psLl.
Mounus. [1na3zma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA COMPOTUBJICHUS,
BaKyyMHOT'O JIM0JIa, TCPMUCTOPOB U
($hOoTOPE3UCTOPOB, MOTYIPOBOTHUKOBBIX
JINOJIOB, TaJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
BJICKTPUYECKUN TOK.

Pacno3naBanue pu3M4eCKUX SBJICHUM
B YUCOHBIX ONIBITaX U OKPYKAIOIICH
YKU3HU: JIEKTPUUECKAs IIPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUECKOE,
MarHuTHOE JEHUCTBHUS TOKA.

AHanu3 3MEKTPUYECKUX SIBIICHUU U
MPOLIECCOB B LEMAX MMOCTOSSHHOTO TOKA
C MCIOJIb30BaHHUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEA0BATEIBHOTO U NTAPAJLICIIBLHOTO
COEMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyins-Jlenna.

Onucanue u3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBICHUMN

C MCIIOJIb30BaHUEM (PHU3HUCCKUX
BEJIMYUH: DJICKTPUYECKUUN 3apsl, CUJIa
TOKA, 3JIEKTPUYECKOE HAIIPSHKEHUE,
AIEKTPUYECKOE COMPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
WMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne HHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOUCKA,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAIIUU U
MpeACTaBICHNS] HHPOPMAIINH TTPU
MOJATOTOBKE COOOIICHUI O TPUMEHEHU U
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U
TEXHOJIOTUSIX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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