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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o (puzmke 6a30BOr0 ypOBHS Ha YPOBHE CpETHETO 00IIeT0 00pa3oBaHus
pa3paboTaHa Ha OCHOBE TIOJIOXKCHHUI U TPEOOBAHMIA K pe3yIbTaTaM OCBOCHHUS OCHOBHOU
oOpazoBarenbHOl Mporpammel, npenacrasieHHbix B GI'OC COO, a Takxke ¢ yuérom
denepanbHOl padoueit mporpaMMbl BOCIUTaHUS U KOHIENIIMU MTPENoJaBaHus y4eOHOTro
npeamera «®Puszuka» B o0pa3zoBarelbHbIX opraHuzamnusx Poccuiickoir denepanuu,
peann3youmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprxkaHue mporpamMmsl 1o pU3KMKE HAMpaBIIeHO HA OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpa oOydaromiuxcs 10 kmaccoB mpu oOydeHUHM HX (U3MKE Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIESITEIBLHOCTHOrO Mojaxona. lIporpamma mo
¢busuke coorBeTcTBYeT TpeboBanusiM PI'OC COO k mMmIaHUPYEMBIM JTUYHOCTHBIM,
NpeAMETHBIM U METalmpeAMETHBIM pe3yjbTaraM oOOy4YeHHUs, a TaKXe YYUTHIBACT
HEOOXOJMMOCTh pEAIM3allUM  MEXKIPEAMETHBIX CBsi3eé (UMK C €CTECTBEHHO-
HAyYHBIMU Y4YEOHBIMH TIpeAMeTamMu. B Hell ompenenstoTcs OCHOBHBIC IENH M3yUCHUS
(U3MKM Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHUs, IUIAHUPYEMBIE pE3yIbTaThl
OCBOCHHS Kypca (DM3HKHU: JTUYHOCTHBIE, METANpeIMETHbIE, IPeAMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

MJIAHUPYEMbIE pe3yJIbTaThl OCBOCHUSI Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM
YHUCIIe MPEAMETHBIC PE3YNIBTATHI IO T0JIaM 00yUYEHUS;

cozepkaHue yueoHoro npeamera « Du3nkay 1o rojgam o0ydeHus.

du3nka KaKk Hayka o Haubosee OOIMX 3aKOHAX MPUPOJIBI, BBICTYIAsl B KaUECTBE
y4eOHOTrO TpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ] B CHCTEMY 3HAHHM
00 okpyxatomem wwupe. llkonpHBIE Kype GU3MKH —  cuUCTeMOOOpa3yromui
JUTSI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MMOCKOIbKY (PU3NUYECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOIICCCOB W SBJICHUN, M3y4YaeMbIX XHUMHEH, Ouosioruend, Quzndeckoit
reorpadueii m actpoHomueit. Vcmonp30BaHNE W aKTHUBHOE NMPUMEHEHUE (PU3HYECCKUX
3HAHUN OMpEAeNsaeT XapakTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHUS HOBBIX MaTepHUasoB
C 33JlaHHBIMU CBOWCTBaMU M Jpyrux. M3yueHue (Pu3MKM BHOCHUT OCHOBHOM BKJIA[
B (GOpMHpPOBAaHME  E€CTECTBEHHO-HAyYHOW  KapTUHBI  MHpa  OOyYarOIIMXCA,
B (hopMupoBaHNEe YMEHUI MPUMEHSATh HAYYHBIM METOJ TTO3HAHUS TIPY BHIMOJIHEHUH UMHU
y4eOHBIX UCCIEOBaHUM.

B ocHoBy kypca ¢u3uku 11t ypOBHS CpEIHETO 00IIero 00pa3oBaHUs TOJIOKEH Pl
UJIeH, KOTOPBIE MOKHO PacCCMaTpUBaTh KaK MPUHIIMIBI €70 HOCTPOEHUS.

Hoess yenocmuocmu. B COOTBETCTBUM C HEW Kypc SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPXKUT MaTepuan M3 BCEX pa3AesioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEM MaTepHasl Kypca Gu3nKu 00beTUHEH
BOKpYr (Qu3nueckux teopuil. Benymmm B Kypce sBisercss (HOpMHUpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U IOJIE.



Hoes  cymanumapusayuu. EE peanuszauus IpeanojaraeT HCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIIMaMa GU3NIECKON HAYKH, OCMBICTICHHE CBSI3U Pa3BUTUSA (PU3UKU
C pa3BUTHEM OOIIECTBA, a TakKe C MHUPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH H
HKOJIOTUMYECKUMHU MPOOTIEMAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usnku mnpennojaraeT 3HaKOMCTBO
C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTUUYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPHil
Y 3aKOHOB.

Hoes sxonozuzayuu peann3yercsi IOCPEACTBOM BBEIEHUS DJIEMEHTOB COACPKAHMS,
NOCBSIIEHHBIX HKOJIOTMYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI
C Pa3BUTUEM TEXHUKHM M TEXHOJIOTUH, a TakKe 0OCYKJEHUS MpOoOJIeM palOHaIbHOTO
IPUPOIONIOIB30BAHUS U KOJOTHUECKON OE30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha YpPOBHE CPEAHEro OOUIero
oOpa3zoBaHus SBIAOTCA  (Qu3nyeckue Teopur (PopMUpoBaHUE TPECTABICHUN
O CTPYKType MOCTpOeHHs (PU3MUECKON TEOpUH, POiM (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE, TPAaHUIAX MPUMEHUMOCTH
TEOPUH, JIJIsl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SBICHUH U MPOIIECCOB).

CucTeMHO-eSITEIbHOCTHBIN TOX0 B Kypce (PM3HUKH peaqnu3yeTcs MpexJie BCEro
3a CYET OpraHU3aIuH SKCIICPUMEHTAIBHON IeATeIbHOCTH o0yvatonuxcs. s 6a3oBoro
YPOBHS Kypca (U3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIEPUMEHTOB U JAOOPATOPHBIX PabOT, KOTOPBIE B MporpaMmMe 1o (hu3nuke o0beAMHEHBI
B OOIIMH CIIMCOK YYEHUYECKHUX MPAaKTUUECKUX padboT. Brinenenue B ykazaHHOM IepeuHe
Ja00paTOPHBIX pabOT, MNPOBOJUMBIX JUIsi KOHTPOJISI M OIIEHKH, OCYIIECTBISCTCS
y4acTHUKaMU 00pa30BaTeNLHOTO MPoIlecca UCXOAS U3 OCOOCHHOCTEH TTAaHUPOBAHUS U
ocHarenust kabunera ¢usuku. [Ipu s3ToM obecrieunBaeTcs oBIaieHUE 00YyJIArOITUMUCS
YMEHHUSIMH ~ TIPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, HCCIEAOBAHUS 3aBUCHUMOCTEH
(u3NYECKUX BETUYHMH U IOCTAHOBKY OIBITOB 10 MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yAeNnseTcs pElIeHMI0 pPacu€THBIX M KAaueCTBEHHBIX 3ajad.
[Tpu sToM my1si pacdy€THBIX 3a7a4 MPUOPHUTETOM SBISIOTCS 3a/ladyd C SIBHO 3aJaHHOU
¢u3MYECKO  MOMAENBIO, TO3BOJSIONIME TMPUMEHSATh  HM3y4YEHHBIC  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pasjieiia Kypca, TaK U UHTErpupys 3HaHUS U3 Pa3HBIX
paznenoB. [l KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a/laHusl Ha OOBSCHEHHE
NpoTeKaHusi (PU3NYECKUX SIBICHUI W TPOIIECCOB B OKPYKAIOIIEH JKU3HH, TpeOyromme
BbIOOpPA (PM3UUECKOI MOJENH IJIsi CUTYal[uH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OPI'OC COO k MarepuaibHO-TEXHUYECKOMY
obecrieueHnIo yaeOHOro Tpoiiecca 6a30BbId YPOBEHb Kypca (PU3UKH HA YPOBHE CPETHETO
o01m1ero oOpa3oBaHMs TOJDKEH MU3YydaThCs B YCIOBUAX MPEIMETHOTO KabWHeTa (DU3MKU
WIM B YCJIOBHUAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabunete Gpu3uku J0KHO OBITH HEOOXOAUMOE JIabopaTOpHOE 000pya0BaHUE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpaMme No (hU3MKE YYEHWUYECKHUX MPAKTHUYECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BaHHUE.

JlemoHCTpannoHHoe o0opyaoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIbHON JOCTaTOYHOCTH M O0OECIEeYMBAET IOCTAHOBKY MEPEYUCICHHBIX
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B IporpamMMme Mo (pU3MKE KIIOYEBBIX IEMOHCTPALUil [JIsl MCCIEAOBAaHUS H3y4aeMbIX
SBJIGHUN U TPOIIECCOB, SMIMPUUECKUX U PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMECHEHHUM.

JlabopaTopHoe obOopymoBaHWE M YYCHHUYECKHX  IMPAKTUYECKHX  padoT
(dopMupyeTcsi B BUJ€ TEMAaTUUECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe OJJHOTO
KOMIUIEKTA Ha JBYX O0y4aroluXcs.

OCHOBHBIMU LEISIMH U3y4eHHUA (GHU3MKH B 0OIEeM 0O0pa30BaHUU SIBISIOTCA:

(dopMupoBaHre MHTEpeca M CTPEMIICHUs OOYYaIOIIUXCS K HAYYHOMY HU3YUYCHHIO
IPUPOJIbI, PA3BUTUE UX MHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

pa3BUTHE TMPEJCTABICHUNH O HAy4YHOM METOJie MO3HaHUus U (GOpMHUpPOBaHUE
UCCJIEI0BATENBCKOTO0 OTHOIIEHUS K OKPYXKAIOIIUM SBJICHUSIM;

(opMHpOBaHHME HAYYHOTO MHPOBO33PEHHSI KaK pe3yjbTaTa HM3yYEHHUS OCHOB
CTpPOEHHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUe yMEHUN OOBSICHSATH SIBICHHUS C HCIOJIb30BaHUEM (U3UUYECKUX
3HAaHUM ¥ HAYYHBIX JOKA3aTEJIbCTB;

(opMupoBaHHE TMpPENCTaBICHUM O POAM (PU3MKU [  Pa3BUTHS  JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHrne 3TUX 1ened  00ecreyuBaeTcs peleHUueM CIeAYIOIHUX —3aaad
B IIPOIIECCE U3YUEHMSI Kypca (PU3UKU HAa YPOBHE CPEHEr0 00LIero 00pa3oBaHus:

NpUOOpPETEHUE CHUCTEMBbl 3HAHUM 00 O0OIWMX (QUINYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaxX, TEOPUSX, BKIIOYAas MEXaHHUKY, MOJEKYJISPHYIO (U3UKY, 3JIEKTPOIUHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI acCTPOPHU3UKH;

(GopMupoBaHHE YMEHUH MPUMEHITb TEOPETHUECKHE 3HAHUS JUIsl OOBSICHEHUS
bu3NUecKuX SBICHUA B TMPUPOJAE M [ TPUHATUS MPAKTUUYECKUX PEIICHUM
B IIOBCEJHEBHOM JKU3HU;

OCBOEHHME CIOCOOOB PEIICHMs Pa3IUYHbIX 3a/lad C SIBHO 33aJaHHON (hHU3MYECKOI
MOJIEJIbIO, 3a/a4, MOAPa3yMEBAIOUIUX CAMOCTOSTENBHOE CO3/IaHne (PU3NUECKON MOJIENH,
aJICKBATHOM YCJIOBHSM 3a]1a4H;

MOHUMAaHHEe (PU3NYECKUX OCHOB U MPHUHIIUIIOB ACUCTBUSA TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX MTPOLIECCOB, UX BIMSHUS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHAE METOJAaMH  CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS W MPOBEACHUS
(buU3MYECKUX SKCIIEPUMEHTOB, aHaJIM3a U MHTEpHpeTauud uHGOpMaIuu, OnpenencHus
JIOCTOBEPHOCTH TOJIyYEHHOI'O pe3ysbTaTa;

CO3JaHUE YCJIOBUM JUIsl pPa3BUTHS YMEHUHA MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JIESATEIBHOCTH.

Ha wusydenune Qusuku (06a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
obpazoBanus orBonutcst 136 wacoB: B 10 wiacce — 68 wacoB (2 waca B Henelo).

[Ipensiaraemelii B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHBIX U MPAKTUUYECKUX
paloT sABISETCS PEKOMEHI0BAaHHBIM, YUUTEIb A€TIAeT BEIOOP MpOBEAeHHS 1a00paTOPHBIX
paboT 1 OMBITOB C YYETOM UHAMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIINXCS.

JItobas paGouas mporpaMma J0JIKHA MOJHOCTBHIO BKIIIOUATh B ce0sl collep KaHHe
JAHHOW TIPOrpaMMBI 10 (PU3HUKE.



COAEPXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI'O MIO3HAHMUS

®usuka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOWIET0 MUPA.
Pounb skcnieprMenTa 1 TEOpUM B MIPOLIECCE TO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PUBHKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble Trumoressl.
dusznueckre 3aKOHBI U TEOPUHU. ['paHHIBI MPUMEHUMOCTH (DPU3HMUYECKUX 3aKOHOB.
[IpyHIKT COOTBETCTBHS.

Ponb u mMecto ¢puzuku B GOpMHUpPOBaAHHM COBPEMEHHOW HAay4YHON KapTHHBI MHUpa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosblie U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe aBrkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTo ABMKEeHH. CucteMa
orcué€ra. Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpEeAHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHUE
MaT€pPUaJIbHOM TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsMOJIMHEWHOe nBkeHue. [ 'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEPUATIBHOM
TOYKH OT BPEMEHHU.

CBobOosHOE TazieHre. Y CKOpeHHE CBOOOTHOTO TTaICHHUSI.

KpuBonunennoe nBukeHue. [IBUKeHHME MaTEpHaIbHOM TOYKH IO OKPYXKHOCTH
C NOCTOSIHHOM O MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAs1 CKOPOCTh. [lepnon
u yactorta oOparmieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CIIUAOMETP, ABUKECHUE
CHApSIIOB, LIEMHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

IIpeoOpazoBanme IBMXKCHUM C HCIIOJIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenne paBwkeHHs Teja, OpOIIEHHOTO TOJA YIJOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

Hanpagnenue ckopocTu npu JBUAKEHUH IO OKPY>KHOCTH.



Yuenuueckuii akcnepumenm, nabopamopmsie pabomsi

N3yuyenne HEPaAaBHOMEPHOIO [JBW)KEHHUS C LENBIO OIPEACICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIEHWS  MEXIYy  IYTAMHM, NPOWICHHBIMH  TEJIOM
3a [10CJIEI0BATEIILHBIE PABHBIE IPOMEKYTKU BPEMEHU IIPU PABHOYCKOPEHHOM JBUKEHUN
C Ha4YaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuauun otHocutensHOcTH [Nanmuies. [lepsbiii 3akoH Herotona. MHepuunansHbie
CHUCTEMBI OTCYETA.

Macca tenma. Cuna. Ilpunuun cynepno3unmu cwi. Bropoit 3akoH HproToHa
JUIs. MaTEpUAIIBHON TOUKHU. Tpetuit 3akoH HbIOTOHA [ MaTepUaIbHBIX TOYEK.

3akoH BcemupHOro TsroreHud. Cuia tspkectu. [lepBas kocMuyeckas CKOPOCTb.

Cuia ynipyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunpel TpeHusi (1mokos, ckoibxkeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduuuent tpenns. Cuna
COITPOTHUBIIEHUS IIPU ABUKEHUHU TeJA B KUJIKOCTU WUJIN rase.

[TocTynarensHOE 1 BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpauleHus. 11neuo cumbl. YciioBus paBHOBECHS
TBEPIOIO Tena.

TexHuueckne yCTpOMCTBa U NPAKTUYECKOE TPUMEHEHHUE: TTOAIINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHne Macc B3aMMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH Herorona.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JepopMariuu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Nzyuenue aBmxeHHs OpycKa M0 HAKIOHHOW TIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHUJI  YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIivH.

HccnenoBanue ycinoBuil paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.



Tema 3. 3axkonwvl coxpanenus ¢ mexanuke

NmMnynbc MaTepuanbHOM TOUKH (Tesia), CUCTEMbl MaTepHAIbHBIX TOYEeK. Mmysbe
CUJIbI M W3MEHEHHE HMIIyJbCa TeJa. 3aKOH COXPaHEHUs HUMITyjlbca. PeakTuBHOE
JBH>KCHUE.

Pabota cusbl. MOIIHOCTB CUJTBIL.

Kunernyeckass oHeprus MarepuaqpHOM ToukH. Teopema 00 W3MEHEHUU
KMHETUYECKOU SHEPTUU.

[lorenuuanbHas sHeprus. [loTeHManbHas SHEPrUs ynpyro aeGopMHUpOBaHHON
npyxuHbl. [loTeHnnanpHas SHepTys Tejla BOJIM3U MOBEPXHOCTH 3€MIIH.

[ToTeHnManbHBIE U HEMOTEHIUAIbHBIC CUJTBI. CBA3b PaOOTHI HEMOTEHIIUABHBIX CHII
C UBMEHEHUEM MEXAHUYECKOW SHEPTUH CUCTEMBI T€JI. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUH.

Ypyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue YCTpPOWCTBA U IMPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIIED,
IIPY>KUHHBIN NIUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO M OOPaTHO.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenune abCOMIOTHO HEYNPYTOro yapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSIHBIX
MAasITHUKOB.

UccnenoBanue cBs3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOW DHEPruM Teia
Ha MPUMEPE PACTSHKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOJUHAMUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep ABUKEHUS U
B3aWMO/ICVICTBHS YaCTHUI BelleCTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MojieNieil. Macca u pa3Mepbl MOJIEKY!I.
KommuectBo Bemectna. [ToctositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
Ienbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUH UACATBHOTO ra3a. AOCOMIOTHAS TeMIIepaTypa Kak Mepa CpelHel KNHETUYECKON
SHEPrUU TEIUIOBOTO ABMXKEHUA yactul rasza. Illkama temmneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHue MenneneeBa—Knaneitpona. 3akoH Jlanerona. HM3omnporueccsl
B MJI€aJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue yCTpoOHCTBa U MPAKTUUECKOE IPUMEHEHHE: TEPMOMETP, OapOMeETp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTOrpaduu MOIEKyI
OpPTraHUYECKUX COCTUHEHUN.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaenb, HUTIOCTpUpYOIas IPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEpPEHHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamMuueckass cucTeMa. BHYTpPEHHsAsI DJHEPrus TEPMOJIWHAMUYECKOU
cucTteMbl M cnocoObl €€ m3MeHeHus. KonuuecTBo TemnoTrel W padbora. BHyTpeHHss
DHEPrus OJHOATOMHOI'O WACAIBHOIO rasa. Buipl Temsonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIMS, W3JydEeHHE. YJelbHAas TEIUIOEMKOCTh BellecTBa. KoJMYeCTBO TEIUIOTHI
IIpU TeIUIonepeIaye.

[TonsiTue 06 agnadbataoM npouecce. IlepBrlii 3aKkoH TepMoarHaMUKU. [Ipumenenue
NEPBOrO 3aKOHAa TEPMOJMHAMUKU K H3ompoleccaM. ['paduueckas HHTEpHpeTarus
paboTHI raza.

Bropoii 3akon TepmoarHamuku. HeoOpaTuMOCTh MPOIIECCOB B MIPUPO/IE.

TeroBble MammHbl. [TpuHIUIBL KeWCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBanus
HHEPTUU B TEIJIOBBIX MalHaX. KoadduiimeHT noae3Horo 1eicTBrs TEIIOBOM MaITHBI.
[Muxn KapHo u ero kod¢h@dHIIMEHT MOJE3HOTO JICUCTBHSA. DKOJIOTHYSCKHE IMPOOJIEMBI
TEIJIO3HEPIETHKMU.

TexHHnuecKre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHUE: IBUTATEIb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOIUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKHM TIOJT IEMUCTBUEM CIKAaTOTO BO3MyXa, HarpeBanue »¢upa B JaTyHHOU TPyOKe
nyTéM TpeHUsl (BUIC0ICMOHCTPAILIHS).

M3mMeHeHne BHYTpPEHHEN 3HEpruM (Temreparypbl) Tella MpU TEeIUloNepeaaye.

OnbIT M0 aMabaTHOMY PACIIUPEHUIO BO3AyXa (OMBIT C BO3IYIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, ABUTaTelIsl BHYTPEHHETO CrOpaHus, PEaKTHUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3mepenune yaenbHON TeIIOEMKOCTH.



Tema 3. Azcpecamnvie cocmoanusa eeujecmea. Dazosvie nepexoowvl

[TapooOpa3oBanne u koHmeHcamus. Mcmapenwe u kunenwe. AOCOMIOTHAS U
OTHOCUTENbHAS BIAXHOCTh BO3Ayxa. HaceimeHHblii mnap. VYaenpHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHUS.

Teépmoe Ttemo. Kpucrammmdeckue u amopdHbie Tena. AHH3OTPONHS CBOWCTB
kpuctaioB. Kuakue kpuctamuibel. CoBpeMeHHble Marepuanbl. [lnaBnenue wu
KpUCTAIUIM3aIus. Y IebHast TersioTa tiasineHus. CyOmumarusi.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckne ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTUU TIOMYyYEHHUS COBPEMEHHBIX MAaTE€pHaOB, B TOM YHUCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy NoHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Habmoienne HarpeBaHus U IJIABJICHHS KPUCTAITHIECKOTO BEIIECTRA.

JleMOoHCTpalus KpUCTaJIoB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

H3Mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3IyXa.

Pasznen 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuxa

DJIeKTpU3alus TeA. DJIEKTPUUYECKUU 3apsi. J(Ba BHAa 3JIEKTPUUECKUX 3apsAOB.
[IpoBOAHUKH, TUDJIEKTPUKUA U MOJYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsija.

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SJIEKTpUUYECKUN 3apsil.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 3nekTprudeckoro nosst. [IpuHnun cyneprno3unuu
BJIEKTPUYECKUX TosieH. JIMHNM HaNpsHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

PabGoTta cun anekTpocratudeckoro motis. [lorenmuan. Pa3sHOCTh MOTEHIMANIOB.
[IpOBOIHUKM ¥ AUAPJIEKTPUKH B IJIEKTPOCTATUUECKOM Tmojie. J(udnmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsH>KEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTPOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTaTHYECKasl  3aluTa, 3a3eMJIEHHE  JJIEKTPONpPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPyUHbINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO M IIPUHIUI AEHCTBUS JJIIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOOHUKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.



JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHIAEHCATOPa.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUAN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. MICTOUHUKH
tToka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenune. 3akon OMa 71 yyacTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIECHHUE.  YIEIBbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocnenoBaTenpHOE, MAPAIIIEIBHOE, CMENIAHHOE COEIUHEHHUE MPOBOJHUKOB.

Paborta anexTpudeckoro Toka. 3akoH [[xoyns—Jlenia. MOIIHOCTh 3JIEKTPUYECKOTO
TOKA.

DJIEKTPOJIBIKYIAsi CUJIa U BHYTPEHHEE CONPOTUBICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

DJIEeKTPOHHAS TPOBOJAUMOCTH TBEP/IBIX METAIIOB. 3aBUCUMOCTDH COITPOTUBIICHUS
METAJJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U TPUMECHAS! TPOBOIUMOCTH TTOJIYITPOBOTHUKOB.
CaoiictBa p—n-nepexoxa. [1oaynpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKHM TOK B PACTBOPAX U PACILIABAX JICKTPOJIUTOB. DIEKTPOIUTHUECKAS
JTACCOLMALINS. DIEKTPOIIN3.

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSITETIbHBINA pa3psil.
Mounus. [1na3zma.

TexHuyeckue yCTpoHUCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIePMETP, BOJIBTMETD,
peocTaTt, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTe/IbHbIC MPUOOPHI, IJIEKTPOOCBETUTEIIbHBIC
npubOpsl, TEPMOMETP  COMPOTHBICHUS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYPOBOTHUKOBBIN U0/, TajlbBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb COMPOTUBIICHUS TATUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILIOIAAH
MOINEPEYHOr0 CEYCHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  m3MepeHue  BIEKTpPOABMXKYLIEeW  cuiabl. KopoTkoe — 3ambIkaHue
rajgbBaHUYECKOIO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTh CONPOTUBIICHUS] METAIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB PIEKTPOTUTOB.

HckpoBoit paspsia v MPOBOAUMOCTD BO3AYXaA.

OHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 3IEKTPOJBIKYIICH CHUIIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHETrO
CONIPOTHUBJICHUS.

Hab6nronenue snektposusa.

Me:knpeameTHble CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OWOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJOTHUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAYy4YHOI'O
MO3HAHMS: SIBJICHHUE, HAYYHBIH (DakT, rumoresa, (pu3nueckas BEITWUYHHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapadoia,
runepooa, uX rpaguKy U CBOWCTBA, TPUTOHOMETpHUECKHE (DYHKIIUU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXAECTBO, BEKTOPHI M HX
MPOEKIIMY HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHE B JKUBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUd, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BEIIECTBa, MOJISIpHAsh Macca, TEIJIOBbIE CBOMCTBa TBEPIBIX TeJl, )KMJKOCTEH M Tra3os,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, JIEKTPOJIUTHYECKAs TUCCOLMALINS, TaJbBaHUKA.

I'eocpaghus: BIa)XHOCTh BO3LyXa, BETPBL, 0APOMETP, TEPMOMETD.

Texnonozus: npeodpa3oBaHUE ABMKEHUN C MCIOJB30BAHUEM MEXAHU3MOB, YUET
TPeHHUS] B TEXHUKE, MOAIIUIHUKK, HWCIOIb30BaHNE 3aKOHA COXPAHEHHS WMITYJIbca
B TEXHUKE (pakeTa, BOJAOMET U ApPYTue), JBUTraTesb BHYTPEHHETO CropaHus, MapoBas
TypOHuHa, OBITOBON XOJIOAWILHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYICHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH, 3JEKTPOCTaTHUECKas
3aluTa,  3a3€MJIGHHE  DJEKTPONpPHOOPOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHATPEBATENbHBIC TPUOOPHI, IITEKTPOOCBETUTEIHHBIC IPUOOPHI, TATEBAHUKA.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpenmera «Ddus3wka» HaA YpPOBHE CpEOHETO OOIIETOo
oOpa3oBaHusi (0a30BBIM YpPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpaXkaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOyYaromuxcsi  pyKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3MUIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JNEATEIbHOCTH B TMPOLIECCE PEeANN3alMi OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHOU
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUIMCKOI0 OOIIECTBa;

MIPUHATHE TPaJULIIOHHBIX 0O0LIEYeIOBEYECKUX T'YMaHUCTHYECKUX 51
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO JEATEIBHOCTh B HHTEpPECAX IPAKAAHCKOIO
oOlL1ecTBa, y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMAJIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS S
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, ATPUOTU3MA;
LHEHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAyIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (DU3HKHU
Ha TPOTSHKEHUN BCCH JKU3HU;

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYphI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHUE ICHCTBUI B OKpY’KAIOIIEH Cpe/ie Ha OCHOBE
3HaHUS 1eNIeH YCTONYNBOTO pa3BUTHUS Y€JIOBEUYECTBA;

Pacmmpenue ombITa NesSTENTbHOCTH 3KOJOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHUs (PU3NUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(GU3UKKM  OCYIIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
WHIUBUIYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyecKkue JeHCTBUA:

CaMOCTOSTENbHO (GOPMYIHPOBATh M aKTyaJIM3UPOBAThH MPOOJIEeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaThb IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH M IIPOTHBOPCYHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarpiBaTh IUIAH peHICHUs MNPOOJEeMbl C Y4ETOM aHalIU3a WMEIOIIMXCS
MaTEepHAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTL, OLICHNUBATL COOTBCTCTBUC PC3YJILTATOB
oeiiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATE W BBHIIIOJHATD pa60Ty B YCJIOBHAX PCAJIIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHUHN )KU3HCHHBIX HpO6J’I6M.

Bba3oBnle ucciaenoBatreJabCcKHe JeiCTBUA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHSATUAMH H METOJaMU
buznyecKoil HayKu;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH
B obOnactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METOJIOB PEIICHUA 3a/1a4 (PU3NIECKOTO COAEPIKAHUS, TPUMEHEHHUIO PA3TUYHBIX METO/IOB
NO3HaHMS;

BJAaJE€Th BUJAMH JIEATEIbHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALINY, IPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U U AKTYaJIM3UPOBATh 337a4y, BBIABUTATh
TUIOTE3Y €€ pEeIIeHNs, HAXOUTh apTyMEHTBI JUUIsl 10Ka3aTeJIbCTBA CBOMX YTBEPKACHUM,
3aJ1aBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33aud pPe3yJbTaThl, KPUTHUYECKU
OLICHMBATbh UX JJOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh H  (OpMYyJIUpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaTEIbHOMU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYCHUH (PUHKY;

JaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA N0 (QU3MKE B  NPAKTUYECKYIO  0O0JIACTb
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MIOJX0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Padora ¢ unpopmanmeii:

BJa/IeTh HaBBIKAMH TIONY4YeHHS HHPOpMAIUH  (PUIWIECKOTO  COACPKAHHUS
U3 MCTOYHHMKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOMCK, aHaJU3,
CUCTEMATHU3alMI0 W MHTEPOpPETalui0 HHPOpMAlUU pa3iyHbIX BUAOB U (opm
IPE/ICTaBIICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOsofeHueM TpeOOBaHMM JPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHHs B Pa3IMYHBIX opmaTax c yu€Tom
Ha3HAuY€HUsd HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTUMAIbHYIO (QopMy
MPE/ICTABIICHUS U BU3YAIH3aLIUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIIECTBJIATH OOIIEHNEe HA YPOKax (PU3UKHU U BO BHE-YPOUHOU €SI TEIbHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paSBépHYTO N JIOTUYHO H3JIaraTb CBOXO TOYKY 3PCHUA C UCIIOJIBb30BAHUCM SA3BIKOBBIX
CpPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBa KOMAaHAHON U MHIUBUAYaIbHOM paboThI;
BBIOHMpATh TEMATUKY U METOIbI COBMECTHBIX JCMCTBUI C yU4ETOM OOIINX UHTEPECOB,
1 BO3MOXKHOCTEH KaXXa0ro 4jc€Ha KOJIJICKTHUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABJIATH IUIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLIEHUWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBepPCaJbHbIC Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATENIbHOCTD B 00J1aCTH (PU3UKU
U aCTPOHOMHH, BBIABIATH MNPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3a]1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH  BBIMOJHEHUS MpPaKTUYECKOM paboThl € Yy4E€TOM HMEIOHIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OIIEHUBAaTh COOTBETCTBHUE PE3YIHTATOB IIEIISIM;

BJIaJIETh HaBbIKAMH MO3HABATEILHON pedICKCHHM KaK OCO3HAHUS COBEPIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB K OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsI OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTAaTOB ESITEILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3yJIbTATOB AESATEILHOCTH;

MPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITUOKH.

B npouiecce AOCTHMXKEHMST JUYHOCTHBIX PE3YJbTATOB OCBOCHHUSA MPOrpPaMMbI
no ¢Qusuke IS YpPOBHSA CPEIHEr0 O00mero oO0pa3oBaHUsS y OOYyYarOIIUXCS
COBEPUIECHCTBYETCS SMOIIMOHAILHBIN WHTEJUICKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE ASMOILMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAILHOM Cephl, OBITh
YBEPEHHBIM B CceO¢;

CaMOpETYyJIMPOBAaHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlMU, BKJIIOYAIONICH CTPEMJICHHE K JIOCTHXKEHUIO IIEIU U
yCIexy, ONTUMM3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh JMOIMOHAJIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUM OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHHS
C APYTUMU JIIOJIbMU, 3a00TUTHCSI, MPOSBIISTH UHTEPEC U pa3peiiaTb KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 Kjacce mpeJIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh y 00YUYAIOIIUXCST YMEHUIM:

JEMOHCTPUPOBATh, Ha TMpuUMepax pojib U MecTo (u3uku B (HOpMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBl MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUUTHIBATh  TPAHUIBI TPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHUalbHAs CHCTEMa OTCYETA, aOCONIOTHO TBEPIOE TENO,
UJICAIBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] MpU perieHur GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TPOILIECChI) U OOBIACHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEIIECTBA W
AIEKTPOJIMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPAMOJMHEWHOE JBUKEHHUE,
CBOOOJHOE TAJICHUE Tej, ABMIKEHHE IO OKPYKHOCTH, HWHEPIMS, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE ABMIKEHUE, CTPOCHHUE JKUIKOCTEH W TBEPIBIX T,
U3MEHEeHHEe O00bEMa TeNl MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIapEeHNEe, KOHJEH CAallMsl, TJIaBJIEHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIICHUE JTABJCHUS ra3a MPHU €ro Harpe€BaHWU B 3aKPBITOM COCYJE, CBSI3b MEKIY
napaMeTpaMH COCTOSIHUS Ta3a B H30MpOLECcCaxX, JJICKTPU3ALMSA TEJ, B3aMMOJEUCTBHE
3apsI0B;

OTNHUCBHIBATh MEXAHUWYECKOE JIBMIKEHUE, WUCMOJb3ysl (U3NYECKUE BEJIMYUHBIL:
KOOpJIMHATa, MyTh, NEPEMENIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CUia, UMITYJIbC
Tena, KWUHETUYECKas OHEPrus, MOTCHI[MANIbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHU4eCKass MOUTHOCTb; IIPHU ONMUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKHUM CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMHU BETMYMHAMU;
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OMHCHIBATh M3yUYEHHBIE TETUIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SIBIICHUS, UCIIOJIB3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeIHsss KUHETUUeCKasi SHEePIUsl
Xa0TUYECKOTO JABWKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSSI SHEPrus, padota rasza, KodQPHUIMEHT MOJIE3HOTO
JEUCTBUS TEIJIOBOTO JBUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3UUECKUUN
CMBICJT MICTIOJIb3YEMBIX BEJIWYMH, WX O0O03HAUYCHUS W CIWHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BETHINHAM;

OMKCHIBATh HM3YYCHHBIC DJIECKTPUUCCKHAE CBOWMCTBA BEIIECTBA U DJICKTPUUCCKUC
sSBICHUS (TIPOIIECCHI), HWCIOJIB3YS (U3UYECKHE BEIMYMHBL: DJICKTPUUYCCKUN 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MO, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB,;
IIPY ONMCAHUH MTPABUIILHO TPAKTOBATh (DU3MUECKUI CMBICIT UCITOJIb3yEMbBIX BEITUIHH, UX
0003HAaUCHUS U €IUHUIIBI, YKA3bIBaTh ()OPMYIIbI, CBSI3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BEITUYMHY C IPYTUMH BEITHYNHAMH,

aHATM3UPOBATh PU3HUECKHE MPOIIECCHI U ABJICHUS, UCTIONB3YS (DH3NICCKUAEC 3aKOHBI
U TPUHIUIBL 3akoH BcemupHoro Tsrorenus, |, Il u |1l 3akons HeloToHa, 3akoH
COXpaHEHUS MEXaHWYECKOW OHEPTWH, 3aKOH COXPAHCHUS HWMITYJIbCa, MPUHITUT
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHONPABUS HMHEPUHUATBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b
CpemHEeW KWHETHYECKOW DSHEPruHM TEIUIOBOTO JBMIKCHHS MOJICKYJI C aOCOJIOTHOMN
TEeMIIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS JJIECKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE€30MacHOTO HCIIOJIb30BAHUS B TOBCEIHEBHOMU
KU3HH,

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SBJICHUH ¥ MPOIIECCOB
C HCIIOJNB30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU ITOM (POpMyIupoBaTh
npobsieMy/3aadyy M TUIOTE3y Y4YeOHOro OKCIEPUMEHTa, CoOUpaTh YCTaHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHMUSI, TPOBOIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIHI;

OCYIIECTBIISTH MPSMbIE U KOCBEHHBIE U3MEPEHHS (PU3NIECKUX BEJIMYWH, PU 3TOM
BBEIOMPATH OINTHUMAJBHBIA CITOCO0 HM3MEPEHUS W HCIIOJIb30BaTh HM3BECTHBIC METOBI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (GU3NUYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSAMBIX U3MEPEHUH, PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTU (PU3MUECKUX BEIMYUH B BHUJE TaONMUIl U TpaduKoB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOmro1aTh IpaBuiIa 0€30MacHOTo TpyAa MPU MPOBEICHUN UCCIIEI0BAHUM B paMKax
y4e0HOTO SKCIEPUMEHTa, Y4YeOHO-MCCIENOBATENLCKOW M TMPOEKTHON JESTEIHHOCTU
C MCTOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOIMCTB U JIa0OPaTOPHOro 000PYI0BAHMS;

pemaTh pacy€THbIC 3a/lauu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
dbu3nYecKue 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4i BHIOUPATH
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(U3NYECKYI0 MOJENb, BBIACIATh (U3NUYECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOJUTE PACUETHI M OLICHUBATh PEAILHOCTD MOJYYEHHOIO 3HAaUCHMS
(bU3UYECKON BEITMUNHEI;

pemiaTh KayeCTBEHHBIE 33Ja4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUd W MPEICTABICHUS
y4eOHON M HAyYHO-TIOMYJISIPHONM HH(POPMAIIUH, TIOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

OPUBOJUTH MPUMEPHI BKJIaJAa POCCUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 1O (PU3MKE B IOBCEIHEBHOM O KU3HU
Uil obecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0pOBbSA U COONIOACHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJIHEHUEM Pa3IMUHbIX COIMAIBHBIX POJIEH, MIIaHUPOBATh
paboTy Tpynmbl, pPaMOHAIBHO paclpedessTh OO0S3aHHOCTH U IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHHWBATh BKJIAJ KaXKI0TIO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIJIEMBI.
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TEMATHUYECKOE IINTAHUPOBAHUE'

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI 1€ATEIHHOCTH
pa3/iesioB U TEM [TporpammHoe conepxanue
/o 4acoB 00yJaroImmxcs

y4eOHOro npeaMera

Pa3ue.11 1. ®u3zukan METOAbI HAYYHOI'0O MO3HAHUA

1.1 | ®usuka u METOIbI 2 ®duznka — HayKa o MPUpPo/IE. N3yuyenune HayyHBIX (AIMIOUPUUECKUX U
HAyYHOTO MIO3HAHUS Hay4anpie MeTOIbI TO3HAHUS TEOPETHUECKIX ) METOJIOB ITO3HAHUS
OKPY’KaIOIIEero MHUpA. OKPYXAaIOIEro MUpa.
Pounb skcniepuMenTa u Teopun OO6cyxaeHue rpaHul] IPUMEHUMOCTH
B MpOIIeCcCe TO3HAHUS TPUPOIBI. (bU3NMYECKUX 3aKOHOB U TEOPHIA.
DKCHEepUMEHT B (PU3HKE. PaGoTa B rpyrire mo noaroToBKe
MopenupoBaHue PU3NYECKUX KOPOTKHUX COOOIIEHUIN O POJIU U MECTE
SIBJICHUM U ITpoueccoB. HayuHblie (U3MKHU B HAYKE U B TPAKTHUECKOMN
runote3sl. Ou3ndecKkue 3aKOHbI U AESITeIbHOCTH JTFO/ICH.
Teopuu. ['paHuIIbl IPUMEHUMOCTHU JleMOHCTpaIys aHaJIOTOBBIX U
busnueckux 3aKoHOB. [IpuHIIU IU(QPOBBIX U3MEPUTEITHHBIX PUOOPOB,
COOTBETCTBHUSI. KOMITBIOTEPHBIX TATYNKOB.
Ponw u mecTo dpusuku OcBoeHne OCHOBHBIX TPUEMOB padOTHI
B ()OPMHUPOBAHUY COBPEMEHHOMN ¢ nudpooii 1aboparopueit o Gpusnke
Hay4YyHOU KapTUHBI MUDA,
B TIPAKTUIECKOMN JIEATETHHOCTH JIFO/ICH
Wroro o pazaeny 2

! HpI/I pa3pa60TKe pa60qel71 nmporpaMmMbl B TEMaTUYCCKOM INNIAHUPOBAHWUU TOJI?KHBIL OBITh YUYTCHBI BO3MOXKXHOCTHU HUCIIOJIb30BaAHUSA 3JICKTPOHHBIX (I_II/I(l)pOBLIX)
O6pa3OBaT€HI>HI>IX PECYypCOB, ABIIAIONIUXCA y‘l€6HO-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.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemernienue, CkOpocTh (CpeaHsis
CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHUE MaTEPUAIIbHON TOUYKH,
UX MPOEKIUU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'paduku 3aBUCUMOCTU KOOPJMHAT,
CKOpPOCTH, YCKOPEHUS, ITyTH U
nepeMeIleHUs] MaTePUaTbHON TOUKH
OT BPEMEHHU.

CBobOosHOE MajicHue. Y CKOpeHue
CBOOOJTHOTO Ma/ICHHUSI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
ITepuon u yactora oOparieHusl.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOIO JIBUKEHHUS C LIETBIO
ONpENIEIICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSIMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEKYTKHA BPEMEHHU MIPU
PABHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO;
W3y4YEHUE ABUKCHUS IIapUKa B BA3KON
KUAKOCTH; U3yUCHHE JIBV)KCHHUSI TEIA,
OpOIIEHHOTO TOPU30HTAIIBHO.
OOBbsicCHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX Kak: CIIUJOMETP, UEIHBIE U
PEMEHHBIE Nepeauu IBUKECHHUS; U
YCJIOBUHM UX O€3011aCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3HH.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3aIaHHOM (PU3UYECKON MOJCIBIO

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYI
KUHEMaTHUKU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJIMYMH OT BPEMEHHU

IU1sl pABHOMEPHOTO
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MPaKTUYECKOE TPUMEHEHUE:
CIHUJIOMETP, IBUKEHUE CHAPSI/IOB,
LIENHbIE U peMEHHBIE TIEpeaun

Y PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKECHHUSL.

Pacnio3znaBanue pu3nueckux siBICHUN
B yUEOHBIX OMBITAX U OKPYXKAIOIIeH
’KU3HU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJINHEHHOE
JBIDKCHHME, CBOOOTHOE ITaJcHUE TE,
JABUYKEHUE IO OKPYKHOCTH.

Onucanre MEXaHUYECKOTO ABMXKEHUS
C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: KOOpJUHATA, yTh,
nepeMelIeHle, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu miaHUpOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

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

Herorona st marepruaibHOM TOUKH.

Tpernii 3akoH Herotona

JUIS. MATEPUATIBHBIX TOUEK.
3aKOH BCEMUPHOTO TSATOTEHHSI.
Cuna tsxectu. llepBas
KOCMHYECKAsI CKOPOCTb.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yuenne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
UCCIIEIOBaHHE 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U PE3MHOBOM 00paslie, 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
TpeHus nokosi. Koapdunuent
TpeHus. Cuia COnpOTHUBIICHUS
IIpU ABUKEHHUH TEJIA B )KUJIKOCTH
WM rase.

[locTynarensHO€E U BpalaTesibHOE
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

nedopMalum; U3y4eHHue JTBHKCHUS
Opycka 1o HaKJIOHHOM TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIIOBUM paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaleHus.

OO0ObsacHeHHe 0cOOEHHOCTEN
PaBHOMEPHOTO ¥ PaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOTO MaJCHMS TEJI, IBIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
JIEUCTBUS MOIINITHUKOB U UX
MPaKTUYECKOTO PUMCHCHHUS.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUH C MCITOJIb30BaHHEM 3aKOHOB U
MIPUHIIUIIOB: 3aKOH BCEMHUPHOTO
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tarorenus, I, II u 11l 3akonsl HeroTOHAa,
MIPUHITUIT CYTIEPHO3UIIUN CHUJI, IIPUHITUTT
PaBHOIIPABHOCTH MHEPIUATIBHBIX
CHCTEM OTCYETA

2.3

3aKOHBI COXpPAaHCHHUA B
MCXaHHKE

Nmnynec MaTepuanbHON TOUKU
(Tena), cucTeMbl MaTEpHATBHBIX

TOYCK. I/IMHy.TIBC CHJIBI 1 UBMCHCHUC
HMIIYJIbCa TCJlIa. 3aKoH COXpaHCHHUA
HMIIYJIbCA. PeakTtuBHOC JABHKXCHHUC.

Pabora crnbl. MONTHOCTE CHIIBI.
Kunetnueckas sHeprus
MaTepHaAIbHON TOUKH. Teopema
00 M3MEHEHUN KNHETHYECKOMN
SHEPTUU.

[TorenunanbHasg SHEPTHUSL.
[TorenuuanbHas 3HEprUst ynpyro
nehOopMUPOBAHHON TIPYKUHBI.
[TorenunanbHasg SHEPTUS TEa
BOJIM3H MTOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CUJIBI. CBSA3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXaHUYECKON
SHEPTUH.

Ynpyrue u Heynpyrue

[IpoBeneHNE SKCIEPUMEHTA: U3YyUYCHHE
a0COJIIOTHO HEYNIPYTOTO yaAapa

C IOMOIIIBIO IBYX OJIMHAKOBBIX
HUTSIHBIX MasITHUKOB; UCCIIEIOBAaHHE
CBSI3U Pa0OTHI CUJIBI C UBMEHEHUEM
MEXaHMYECKON IHEPTHUH TeNa

Ha IPUMEPE PACTSIHKEHUS PESUHOBOTO
KIyTa.

OrneHka a0COIOTHBIX U OTHOCUTEIIbHBIX
MOTPEITHOCTEH U3MEPEHUN (PU3HUECKHUX
BEJINYMH.

Pemienue pacué€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCTI0JIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (popMys1 TMHAMUKHU U 3aKOHOB
COXpaHEHHS.

Pemienune kauecTBEHHBIX 3a/1a4

C OTMIOPO Ha U3YUYEHHBIC B Pa3ieiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onucanue MEXaHUYeCKOTO ABUKESHUS C
UCIIOJIb30BaHUEM (PU3MUECKUX BEJIUUHH:
UMIYJIbC T€a, KHHETUYECKAsi SHEPT U,
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CTOJIKHOBEHUS.

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

MOTEHIMATIbHAS SHEPT U], MEXaHUYECKas
paboTa, MexaHUYECKast MOITHOCTb.
AHann3 GpU3NYECKUX MPOILECCOB U
SIBJICHUM C UCTOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAaHEHUS UMITYJIbCa.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JACUCTBHS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUYECKUX YCTPOICTB,
TAKUX KaK: BOJOMET, KOTIEP,
IIPY>KUHHBIN TUCTOJIET.

OOBbscCHEHUE ABMXKEHUS PAKET C OMOPOM
Ha U3y4eHHbIe (PU3NUECKHE BETUUUHBI U
3aKOHbBI MEXAHUKHU.

Hcnonp30BaHne npu MOAroTOBKE
COOOIIEHUH O IPUMECHEHUH 3aKOHOB
MEXaHHKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH 15
MOMCKA, CTPYKTYPUPOBAHHS,
MHTEPHPETALUN U TIPEICTABICHUS
uH(pOpMallUU, KPUTUYECKUHN aHan3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCUMOCTEN
(bu3MYEeCcKUX BEIMYNH, MPOBEPKA
MPEIIOKEHHBIX TUTIOTE3

Hroro no pazneny
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Pa3nen 3. MoJiekyJisipHas Gu3uKa U TEPMOIMHAMHKA

3.1

OCHOBBI
MOJIEKYISIPHO-
KHMHETUYECKOU TEOPUHU

9

OCHOBHBIE MMOJOKECHUS
MOJIEKYISIPHO-KNHETHYECKOMN
TEOPUU U UX OTIBITHOE 0OOCHOBAHME.
bpoyHoBCKOE nBUXKEHHUE.
Huddys3us. Xapakrep ABMKESHUS U
B3aUMOJICHCTBUS YaCTHUI BEILIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojenen. Macca u
pa3Mepbl MoJiekyil. KonnuectBo
BemiectBa. [locTtositHHas ABoraspo.
TeruioBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Ixamna remneparyp Llenscus.
Mogenp ueajapLHOro rasa.
OCHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU UICATBHOIO rasa.
AOGcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxana remnepatyp KenbBuHa.
['a30BbIE 3aKOHBI. YpaBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlansToHa. M30mpoiieccol

[IpoBeneHue >KCIIepUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEPATYPHI BO3/IyXa B HEW;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TepMOMETpa U bapoMeTpa U
YCJIOBUH UX O€301aCHOTO
WCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue pu3M4eCKUX SBJICHUM

B YUYE€OHBIX OMBITaX U OKPYXarolen
Ku3HU: U Py3usi, O pOyHOBCKOE
JIBIDKCHHUE.

Onucanue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JJABJICHHE ra3a, TEMIIeparTypa,
CpEIHssI KWHETUYEeCKas SHEePIrus
Xa0THYECKOTO JBUKEHUS MOJIEKYIL,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTpoucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYII.

AnHann3 GU3NYECKUX MPOILECCOB U
SIBJICHUM ¢ ucrojib3oBanueM MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOW SHEPTUM TETIIIOBOTO
JIBIDKCHUST MOJICKYJT C aOCOJIFOTHOM
TEMITIEPATYPOH.

Pemienne pacu€THbIX 33714 C SIBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3akoHOB 1 popmyit
MOJICKYJISIPHOMN (DU3UKH.

Pabota B rpynmax npu mjiaHupOBaHUH,
MPOBEICHUU U UHTEPIIPETAIIUN
pPE3yJIbTATOB OINBITOB U AHAJIA3E
JOTIOJIHUTEIIbHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHU

10

TepmoauHaMHu4ecKas CucTeMa.
BrayTtpennss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CITOCOOBI €€ N3MEHEHHS.
KonuuectBo TemnoTel 1 padbora.
BrayTpennsist 3Heprusi 0ofHOATOMHOTO
HealbHOro ra3a. Buabl
TeIUIoNepeIaun: TEIJIOIPOBOIHOCTD,
KOHBEKIIUS, U3JIyYECHHE. Y JeTbHAs
TEIUIOEMKOCTD BEII[eCTBA.

IIpoBeneHnEe SKCIIEPUMEHTA: U3MEPEHUE
YACIBHOMN TEIIIOEMKOCTH BEILIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJINYHH.

N3yuyenue Mojesneil mapoBoil TypOUHBI,
JBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
PEAaKTUBHOIO IBUTrATEIIs.

OOBbsCHEHNE IPUHIUIIOB JEHCTBUS U
yCJI0BUI 0€3011aCHOTO UCIIOIb30BaHUS
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KonuyecTBO TEMIOTHI

IIpH TEIUTONEpeaye.

[TonsiTne 06 amrabaTHOM IpoIIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMUKH K U30TPOIIECCaM.
I'paduueckas uaTepnperanus
paboThI raza.

BTopo¥ 3aKk0H TEpMOIMHAMUKH.
HeoOpaTtumocTs npoueccoB

B IPUPOJIE.

TennoBbie MamuHb1. [IpUHIUTIBL
NEeUCTBUS TETJIOBBIX MAaIlIvH.
[IpeobpazoBanus sHEPTUU

B TETUIOBBIX MAIlIMHAX.
KoaddunmeHT nose3Horo neucTBus
TEIUIOBOM MAILIUHBI.

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

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

B TIOBCE/THEBHOM JKU3HU JIBUTATENS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOUJIbHHUKA, KOHTUITMOHEPA.
Omnucanue CBONCTB TE U TEIJIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(bu3MUeCKUX BETMYMH: JaBJICHUE rasa,
TEeMIEpaTypa, KOJINYECTBO TEIUIOTHI,
BHYTPEHHSIS1 SHEprus, padoTa rasa.
Pemenue pacu€THbIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCIOJIb30BAaHNEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOIUHAMHKH.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YYEHHBIE B Pa3Jielie
«MonexynsipHast pusuka u
TEPMOJMHAMUKA) 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SIBJICHUSL.

PaboTa B rpynmax npu aHanmse
JOTIOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMAaIUHU TI0 TeMe
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3.3

ArperatHbie
COCTOSIHHS BEIIECTBA.
@da30BbIC IEPEXOBI

[TapooGpazoBaHue U KOHICHCALIHS.
Hcnapenue u xunenue.
AGcotoTHast 1 OTHOCUTENIbHAS
BJIAJKHOCTH BO3Ayxa. HachlleHHbIM
nap. Y aenapHas TeIuioTa
napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIEPATYPhl KUTICHUSI OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
Kkpuctaiibl. COBpeMEHHbIE
Marepuansl. [InaBienue u
KpUCTAJLIM3anus. Y AebHas TEMI0TA
iaienus. Cyomumanus.
YpaBHEHHUE TETIOBOTO OajaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTHH
MOJIYYEHHUSI COBPEMEHHBIX
MaTepuaoB, B TOM YHCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTENBHOM BIAKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHul (PU3nYecKux
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIEHHBIX
MapoB, COcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUTMYECKOTO
BEILIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHM O€30MaCHOTO UCTIOIh30BAHUS

B MOBCEIHEBHOW KM3HU TUTPOMET)A,
[ICUXPOMETPA, KAIOPUMETPA.

N3ydyeHne TeXHONIOTUi OIyYEeHUS
COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHUCJIIE
HaHOMATEPUAJIOB.

Pemenune pacu€THbIX 3a7a4 ¢ ABHO
3QTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hpU3UUECKUE
SBJICHUS T10 TEME.
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Pacnio3znaBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKaIoIIeH
KHU3HU: Aeopmariust TBEPABIX Te,
HarpeBaHue 1 OXJIaXIECHUE Tel,
U3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIIPETALIUU U
npecTaBiIeHUs] UHpOpMaLuU MIpH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHHUH
3aKOHOB MOJIEKYJISIPHOU (pU3UKH U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTraTuka 10 OnexkTpuzaums Tei. dnekrpudeckuid | [IpoBenieHne 3KkcriepuMenTa: U3MEPEHUE

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

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

ANEKTPOEMKOCTH KOHAEHCATOPA.
OneHka abCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEpEHUN (PU3NIECKUX
BEJINYHH.

N3y4yeHne npuHIUIIOB 1EUCTBUS
AIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCATOPA.

N3ydenune npruHIUMIOB NEUCTBHS
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Hanpsk€HHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHauun cynepno3unuu
3JIEKTPUYECKUX Tonen. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 31eKTpocTaTuyecKoro
nons. [lorenunan. Pasnocts
NOTEeHIMaIoB. [IpoBogHUKY U
JADJICKTPUKH B
JIEKTPOCTATUYECKOM II0JIE.
JluanexTpryeckast MpOHULIAEMOCTb.
OnekrpoémkocTb. Konnencarop.
DIIEKTPOEMKOCTb TIOCKOTO
KOHJIEHCATOpa. DHEprus
3apsKEHHOIO KOHJEHCATopa.
TexHuyeckue ycTporcTa u
IIPAKTUYECKOE ITPUMEHECHHUE:!
AJIIEKTPOCKOIL, HIIEKTPOMETP,
ANEKTPOCTATUYECKAs 3aIIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IPUHTED

U YCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOMUPOBAIIBHOTO amapara, CTPyuHOro
MIPUHTEpA.

PaccmoTpenue pusnaeckux 0oCHOBaHUN
ANEKTPOCTATUYECKON 3aIUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemenne pacu€THpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

Penienne kauyeCTBEHHBIX 3a/1a4

C OIOPOU Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3HUecKHe
SBJICHUSI DJIEKTPOCTATHKHU.
Pacno3naBanue pu3nM4eCcKuX sSBJICHUM
B YUYE€OHBIX OMBITaX U OKPYXarolen
KU3HU: dJIEKTPU3ALIMS Tel,
B3aMMOJICICTBHE 3apsA0B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHre N3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JICKTPUUECKUN 3apsl,
HaMpPSHKEHHOCTD 3JEKTPUUECKOTO MOJI,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMS IICKTPUUECKOTO 3apsia,
3akoHa KymnoHna.

PaboTa B rpynmax mpu aHaiuse
JIOTIOJIHUTEJIbHBIX NCTOYHUKOB
MH(pOpMAIU U OJTOTOBKE COOOIIECHUIMA
O MPOSIBJICHUH 3aKOHOB 3JIEKTPOCTATUKHU
B OKPY>KaIoIIeH )KU3HU U PUMEHEHUU
UX B TEXHUKE

4.2

[locTostHHEBII

AIEKTPUYECKUH TOK.

Toku B pa3nu4HbIX
cpenax

12

DIJIEKTPUYECKHM TOK. Y CIIOBUSA
CYIIECTBOBAHUS AJIEKTPUUECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsokenue.

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

[IpoBeneHne dKCIIEpUMEHTA: U3YUYEHUE
CMEIIIAHHOTO COEIMHEHUS PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBJICHUS;
HaOJII0ICHUE IIEKTPOJIH3A.

OreHnka aOCOJIFOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MepeHU (PU3NIECKUX
BEITUYMH.

OObsicHEHUE PUHIIATIOB ACHUCTBUS U
yCJIOBHU 0€30MacHOr0 MPUMEHEHUS
aMIlepMeTpa, BOJLTMETPA, peocTaTa,
HMCTOYHUKOB TOKA,
ANEKTPOHArPEBATEIbHBIX U
AIEKTPOOCBETUTEIHHBIX MPUOOPOB,
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DJIIEKTPOJIBIKYIIAS CHIIA U
BHYTPEHHEE COIIPOTHBIICHUE
MCTOYHHUKA TOKa. 3akoH OMa

JUIS1 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
MOJTyIPOBOAHUKOB. CBOMCTBA
p—N-niepexona.
[TonynpoBOTHUKOBBIE TPUOOPHI.
DJIEKTPUYECKHAN TOK B pacCTBOpPaAX U
pacruiaBax 3J€KTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEIIbHBIN pa3psL.
Mounus. [1na3ma.
TexHuyeckue ycTponucTsa u

TEPMOMETPA CONMPOTUBJIEHUS,
BaKyyMHOT'O J10J1a, TEPMHUCTOPOB U

(b oTOpE3UCTOPOB, MOTYIPOBOIHUKOBBIX
JIMOJIOB, TAJIbBAHUKH.

Pemenne pacu€THbIX 33724 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «IlocTossHHBIN
AIEKTPUUYECKUN TOK).

Pacnio3naBanue pu3M4ECKUX SBJICHUM
B Y4€OHBIX ONBITAX U OKpYyKaromen
YKUA3HU: DJIEKTpUYECKas IIPOBOIUMOCTb,
TETJIOBOE, CBETOBOE, XUMHYECKOE,
MAarHUTHOE JEUCTBUS TOKA.

AHanu3 3JEeKTPUYECKHUX SIBIICHUN U
IIPOLIECCOB B LEIAX OCTOSTHHOTO TOKA
C MCIIOJIb30BaHMEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
[IOCJIEIOBATEIBLHOIO U MTAPAJIIEIBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKHUX SIBICHUMN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYUH: DJICKTPUYECKUU 3apsil, CUJIa
TOKa, JJICKTPUUECKOE HAIPSKEHNUE,
ANEKTPUUYECKOE COITPOTUBIICHHUE,

32




MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0, TEPMHUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.

Hcnonp3oBanne nHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
MpeACTaBICHNS HHPOPMAIINH TTPU
MOJITOTOBKE COOOIIEHUI O MPUMEHEHUU
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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IHOYPOYHOE IINTAHUPOBAHHUE

Conep:xaHue U3y4eHHOT 0 IIpumeuanue, lomamnee | Bo3mox
No MarepuaJjia ucnoab3osanue UKT, [lara ypoka 3aJaHue HbIE
ypoxca Tema ypoka ¢opmbl padoThI HA (1 KaXKIA0r0 MaKcuMa
(4TO MpoiiIeHo HA yPOKe) YPOKe, OllecHUBaeMble I10|KJIacca) VIbHbIE
bPC 0aJLIbI
Tema 1. ®@u3uka u MeTOAbl HAYYHOI'0 MO3HAHUA (2 Yaca)
1/1 Uto m3yuaet pusuka. Oprassi Odu3uka Kak Hayka. ODU3NIEeCKHe 3aKOHBI S
YYBCTB KaK HCTOYHUK WHpopMaruu | u Teopun. Pusnka — GyHIaMeHTaIbHAS
00 OKpY’KaloIieM MUpE. HayKa 0 IPUpOJIE.
2/2 dusnka 1 METOIbl HAYYHOTO Hay4nbie MeToabI MO3HAHUS [Kpocceopo

[MO3HAHUSA. DKCIICPUMEHT. 3aKOH.
Teopust. PuznuecKue MOJEIH.

OKpY’Karoiero Mupa. Poib sxcriepuMenTa
1 TEOPHUH B MIPOIIECCE MTO3HAHUS IPUPO/IHI.
MonenupoBaHue SBJICHHUI U 00BEKTOB
npupoibl. HayuHble TUoTessl.
dusnyecKre 3aKOHbI U TCOPUH, TPAHHUIIBI
UX MPUMEHUMOCTH.

Tema 2. Mexanuka (18 yacos)

KunemaTuka MmarepuajibHONH TOUYKH

(5 yacoB)

1/3

MexXaHn4ecKoe JBHKEHUE.
TpaekTopus. 3aKOH IBIDKCHHUS.
[lepememenue. I1yTs.

MexaHn4ecKoe JIBIKEHHE.
OTHOCHUTENBHOCTh MEXAaHIMIECKOTO
nBmkeHud. CucreMa oTcuéra.
Tpaekropus. [lepememienue, CKOpocTh
(cpemusist CKOPOCTh, MTHOBEHHAS
CKOPOCTh) U YCKOPEHUE MaTepHUaIbHON
TOYKH, UX MPOEKIIUU HA OCU CUCTEMBI
KoopauHat. ClI0KeHue NepeMelieHul 1
CIIOKEHUE CKOPOCTEH.

2/4

PaBHOMEpPHOE 1 PaBHOYCKOPEHHOE
[IPSMOJUHENHOE IBUKEHUE.
YpaBHEHH PaBHOMEPHOTO H

[PaBHOYCKOPEHHOTO

PaBHOMEpHOE 1
PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE JBUYKEHUE.
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MPAMOJIMHEUHBIX IBXKEHUIN TOUKH.

['paduxu 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHUs, IIyTU U
IIepEMELICHUS MAaTEpUaIbHON
TOYKHOT BPEMEHHU.

3/5 Cpenusis ckopocTb. MTHOBEHHASI Cpenusis ckopocth. Enuannia ckopoctu.  [JIaboparopras padora Nel 50
ckopocTh. OTHOCHTENFHAS CKOPOCTh | MTHOBEHHasi CKOpOCTh. Moayih o teme: «M3yuenue
TBIYKEHUS. MTHOBEHHOM CKOPOCTH. HEPAaBHOMEPHOT'O JIBUXKEHUS
C LIEJIBIO OTIpENIETICHUS
MTHOBEHHOUM CKOPOCTH.»
4/6 CB00OOHOE MaZeHHE Te. CBo0OoHOE TIajicHue. Y CKOpeHUe Pemenve 3aqaq (KapTOUKH 30
YV CKOpeHne CBOOOTHOTO TaIEHHUS cBOOOHOTO MajzeHus. [BmKeHne 2 331241 ¥ BOIIPOC)
Teja, OpOIIEHHOTO BBEPX.
5/7 JIBU>KEHHE TI0 OKPY>KHOCTHU C Kpusonuneitnoe npuxenue. J[prwxenue |Perienue 3aaau. 2
[TOCTOSTHHOM TI0 MOJTYJTIO MaTepUATHHON TOUKH 110 OKPYKHOCTH C
ckopocteio. [loctynarensnoe u MTOCTOSTHHON TI0 MOJTYJTIO CKOPOCTBIO.
BPAIATEIILHOE IBIKCHUA TBEPAOTO | YTrioBasi CKOPOCTb, IMHEWHAs CKOPOCTb.
TCIIa. ITepuon 1 gactora oOparieHus.
LlenTpocTpeMUTENFHOE YCKOPEHHUE.
TexHuueckue ycTpoucTaa.
JTunamuka (7 4acoB) 2
1/8 Wueprus. Maepuuaneaeie cuctemsl | [IpuHIUD oTHOCUTENBHOCTH [ ammes. KonTposbHas pabora Nel 1006
OTCYETA U IPUHLIAIL HepBHﬁ 3aKk0oH HproToHA. o teme: «KnuHemaruka
OTHOCUTEIHHOCTU. | U 2 3aKOHBI HepruanbHble CHCTEMBI OTCUETA. MaTepUAIbHOU TOUKU»
HpioToHa Macca tena. Cuna. [Tpunimmn
cynepro3unuu cui. Bzaumopeiictue
KonrponeHad pabora 1o Teme: ten. CrnokeHue cuil. Y CKOpeHue Tel MpU
«KunemaTnka MatepuanbHON N .
IR, UX B3aMMOJCHCTBUU. BTopOI:I 3aKOH
HrroToHa my1st MaTepruaabHOU TOUKH.
2/9 MuepTHOCTh M Macca. Macca Ten. 3- | Tperuii 3akoH HetoToHa 11st Pemenue 3amad. YCTHbIN 2/1
i1 3akoH HproToHa. MaTepHalIbHBIX TOYEK. OTBET
['paBATaIMORHAS CHNA. 3aKOH 3aKOH BCEMUPHOIO TATOTCHHUS.
BCEMUPHOTI'O TATOTEHUS.
Cuna tsxectu. Bec tena. [lepBas Cuna Tspxect. [lepBast kocMuueckast CamocTosiTensHas padoTa 60
3/ 10 KOCMHUYECKas CKOPOCThb. CKOpOCTBE. I/ICKyCCTBeHHBIe CITYTHUKH Nel mo Teme: "3aKOHBI

(Camocrostenbuas pabora Nel mo

Herorona"
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yCIIOBHE paBHOBECHS TBEPOTO TENA.
MowmeHT cuibl. Bropoe ycioBue
[PaBHOBECHSI TBEPIOTO TEA.

JBIKEHHE a0COMIOTHO TBEPAOTO Tea.
MOMEHT CHJIBI OTHOCHTENBHO OCH
BpauieHus. Ilnedo cuibl. YcioBus
paBHOBeCHs TBEPAOrO Tea.

Teme: "3akonsl HeroTona') 3emin.
4/11 Jedopmarmst. CHIIBI yIpyroCTH. Cuna ynpyroctu. 3akon I'yka. Bec tena. |JTabopaTopHasi pabora 56
3akoH I'yka. JlaGopaTopHas I[eq)opMaqu_ Buaer [[e(bopMauHH, No2
pabora Ne2 tema: «Mccnenosanne JIBM>KeHUE Tesla Mo ICMCTBUEM CHIIBI
3aBUCUMOCTH  CHJI YHPYTOCTH, | ynpyrocTn. 3akon yka.
BO3HHKAIONTHUX B MIPYXUHE U
PE3UHOBOM 00pa3Iie, OT UX
nehopMarumy
5/12 Cuna tpenus. TpeHue mokos, Tpenue. Bunst Tpenus (OKos,
CKOJIBKCHHUS. CKOJIB)KEHUS, KQUCHUs ).
Cuna tpenus. Cyxoe TpeHHue.
Cuia TpeHUsI CKOJIBKEHUS M CUJIa
Tperus nmokost. Koagdumnment
Tperns. Cria COMPOTHBIICHHS MTPH
JBIDKCHUH TeJa B )KHIKOCTH HITH
rase.
6/13 Cuibl B npupojie. Cuisl B [purnun cyneprio3unmu cuil. 3akossl [JlabopatopHas pabota Ne3 50
MEXaHHKE: TSKECTH, YIIPYTOCTH, JUHAMUKH. TeMa: «M3yuenue
TpEeHUSL. TexHuueckue YCTPOMCTBa W |[IBWXKEHHs  Opycka Mo
JlaGoparopras pabota Ne3 Tema: MPaKTUYECKOE MPUMEHEHHUE: JBWKCHHE [HAKJIOHHOW IIIOCKOCTH.
«M3ydyeHne ABMKEHUS OpycKa 110 HCKYCCTBEHHBIX CIIyTHUKOB,
HAKJIOHHOM ITJIOCKOCTH. MTOAIIUITHUKH.
7/14 Craruka. PaBnoBecus Ten. IlepBoe | [locTymarensHoe u BpamaTeIbHOES

3aKoHBbI cOXpaHeHUsl B MexaHuKke (6 yacoB)

1/15

|I/IMHyJILc MaTepUabHON TOUKH.

| Nwmrimynsc MaTeprambHOM TOUKH (Terna),
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3aKOH COXpaHCHU UMITYJIbCA.
PeakTuBHOE IBIDKCHHE.

CHCTEMBI MaTepPHAIBHBIX ToUeK. VIMIyibe
CWJIBl U UBMEHEHHE UMITYJIbCA TeJa. 3aKOH
COXpaHEHUs UMITyJbca. PeakTHBHOE
JIBIDKEHUE.

2/16 JlaGopaTopHast pabota Ned tema: JlaGopaTopHast pabota Ned 5
«U3yueHne abCOMOTHO HEYIIPYTOTO rema: «M3ydyeHnune
yiapa ¢ OMOIIBIO IBYX A0COIIIOTHO HEYNIPYTOTro
OJMHAKOBBIX HUTSIHBIX MasTHUKOB ylapa ¢ IOMOILBIO IBYX
0JIMHAKOBBIX HUTSIHBIX
MasITHUKOBY
3/17 PaGoTa cunel. MomHocTh. Pemenne | PaboTa cuimbl. MOITHOCTD CHITBI. 2/1
3a1ay.
4/18 Ouneprus. Kunernueckas sneprus Kunernueckas sHeprusi MarepuagbHOU
Tena. [loTeHuuanbHas S3Heprusl. toukn. Teopema 00 U3MEHEHUN
KHUHETUYECKOUN 3HEPTUH.
ITorenumanbHas SHEpPrusi.
[lorennmanbHas 3HEPTHsl yIPYro
ne(OpPMUPOBAHHOM MPY>KUHBI.
[orennmanpHas SHEPTHsl TeNa BOIH3H
MTOBEPXHOCTH 3eMJIH.
5/19 3aKOH COXpaHEHUs YHEPTUHU B IToTreHumanbHbIE U HENOTEHIIUAJILHBIE IIpakTHKyM penieHus 3ajad 406
MEXaHHKE. cuiibl. CBsI3b pabOTHI HEMOTEHUIUAIBHBIX  |(paboTa, KHHEeTHYeCKast
CHJI C UI3MEHEHHEM MEXaHUYECKON SHEprus, MOTeHINaTbHAs
SHEPTUH CUCTEMBI Tell. 3aKOH COXpaHEHUS [PHEPIHs)
MEXaHUYECKOW SHEPTHH. YTIPYTHE H
HEYIPYTrue CTOJIKHOBEHHUS.
6/20 KonTposbHas pabora Ne 2 Tema: KonTponbHas pabora Ne 2 106

«CHiIpl B MEXQHUKE. 3aKOHBI
COXPaHEHUS.

Tema: «CHUjibl B MEXAHHKE.
3aKOHBI COXPaHEHUS».

Tema 3. MouiekyJsipHas puzuka u TepMoanHaMuKa (24 yacoB)

OcHoBbl MKT(9 uacoB)

1/21 Crpoenue BemecTBa. Momnekya.
OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KUHETUYECKOH
TEOpPHH CTPOCHUS BELIECTBA.
bpoyHoBckoe nBmkeHne. Macca

OCHOBHBI€ TTOJIOKEHUST MOJIEKYJISIPHO-
KMHETHYECKON TEOPHU U MX OIBITHOE
obocHoBaHUe. BpOyHOBCKOE JIBIKEHUE.
Juddy3us. XapakTep ABIKSHUS U
B3aMIMOJICHCTBUS YaCTHUI] BEIISCTRA.
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MOJICKYJI. KoanuectBo BemecTsa.

2122 ArperaTHble COCTOSIHHUS BEIECTBA. | Moeau CTpOSHus ras3os,
Ctpoenue ra3000pa3HbIX, JKUAKHX U | )KUAKOCTEH U TBEPIBIX TNl U 00BSICHEHHE
TBEPJIBIX TE. CBOWCTB BellleCcTBa
Ha OCHOBE 3THX MOJENei.
3/23 PeriicHre MpakTHYSCKUX 33124 110 Macca u pasmepsl Monekyi. Komuuectso  |[Ipakmuueckas paboma 4
Teme «KonudecTBo BelecTra. BemiectBa. [loctosnnas ABoraapo. Vel «Ompenenenue gucna
MorsipHas Macca BELECTBa. MOJIEKYI TBEPIOTO TENa»
4/24 M neansHBIN Ta3 B MOJICKYIIAPHO- WneanbHe1ii Ta3 B MONEKYIISIPHO-KHHETH-
KUHETUYECKOU TEOPUU. 4yecKoU Teopuu. Mojenb uaeansHOro
raza. I panuysl npumeHuMoCmu mMooenu
UOeanbHo20 2asa.
5/25 Temnepatypa. AGCONIOTHAS TemmoBoe paBHOBecue. TemnepaTypa u e€
TeMiiepaTypa. Temnepartypa - mepa | usmepenue. lllkana temneparyp Llenbcus.
CpeAHel KNHETHYECKON SHEPTHH OcHOBHOE ypaBHEHHE MOJIEKYIISPHO-
TEIUIOBOTO IBU)KCHUS YaCTHII. KHHETHYECKOH TEOPHH UICaIbHOTO ra3a.
AOcoIIoTHas TeMIiepaTypa Kak Mepa
CpelHEe KUHETUYECKON SHEPTUn
TCIIJIOBOT'O ABMKECHUA YaCTHUI] I'a3a.
[Txana temnepatyp KenbBuHa.
6/26 'YpaBHEHUE COCTOSIHUSA UicaabHoro | YpaBHeHue MennaeneeBa—Knaneiipona. Tect Nel «OchoBsl MKT 10
rasa 3akoH JlanpToHA.
7127 30mporiecchl M UX 3aKOHBI. I"a3oBbie 3akoHbI. M30mporiecchl B
H7ICaTIBbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA.
I'paduueckoe npencraBnenne
H30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o6apa. TexHnueckue yCcTpoicTa u
MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP,
O6apomeTp
8/28 JlaGopatopnas padora Ne 5 rema: JlaboparopHast pabota Ne 5 5
«U3yueHne ypaBHEHUs COCTOSHUS Tema: «M3yueHue
NJICAJIBHOT'O I'a3a U Ira30BbIX YPaBHCHUA COCTOSAHUA
3aKOHOBY HIealTbHOTO Ta3a M ra30BbhIX
3aKOHOB)
9/29 [IpoBepounas padora Ne 1 Tema: [TpoBepounas padora Ne 1 10

«OCHOBBI MOJICKYJISIPHO-

TeMa: «OCHOBEI
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KHHETHYIECKOM TEOPHUHU I'a30B).

MOJICKYJIAAPHO-
KHHCTHYCCKOM TCOpUHU
ras’oB)».

OcHoBbl TepmoanHaMuKku(10 yacoB)

1/30 BHyTpeHHss oHeprus uaeanbHoro | TepMoauHaMUYecKasi cucTeMa.
raza. Pabora B TepmonnHaMuke nipu | BHyTpeHHss SHEPTHs
M30IIpOoIIeccax. TEPMOJANHAMUYECKON CHCTEMBI U
CTIIO0CO0BI €€ N3MEHEHMSL.
2/31 KonmaecTBO TETIIOTHI. KonmaecTBo TemmoTs! u padora.
BHyTpeHHss HEpTHs 0JHOATOMHOTO
HeaIbHOro Ta3a. Bumsl Temnonepenayn:
TETIONPOBOJHOCTh, KOHBEKIIHS,
U3JTy4eHHE.
3/32 Permenue 3agay no teme VY nenbHas Pemenue 3anau 2
BHYTPEHHSIS SHEPTHA U paboTa B TerIoéMKOCTh BelecTBa. KonnyecTBo
TepMOJINHAMUKE. TEIUIOTHI IPH TeTIonepeade.
4/33 JlaboparopHast paboTa Ne 6 Tema: JlaboparopHast paboTa Ne6 5
«M3mepenue yaenpHON TeIUIOThI Tema: «/3mepenne
[TABJICHUS JIBIa. yIIeTbHOM TETIOTHI
TUIABJICHUS JIBJIAY.
5/34 [lepBbiii 3aKOH TEPMOJUHAMUKH. [Tonsitue 006 agrabaTHOM MpoILecce.
[TpumeHeHne epBoro 3aKoHa [TepBblit 3aKOH TEPMOIMHAMHKH.
TEepMOJMHAMUKH K H3omporeccaM. | [IpuMeHeHne nepBoro 3akoHa
AnmabaTHBIN TTpoIIecC. TEPMOJIMHAMUKHU K U30IPOIIECCAM.
I'paduueckas naTepnpeTaius paboThl
rasa.
6/35 Pewenue 3anay no teme «IlepBoiit Pemenue 3amau 2
3aKOH TEPMOIUHAMHUKH.
[IpuMeHeHne nepBoro 3aKkoHa
TEPMOIMHAMUKHU K H30IPOLIECCaM.
7136 HeoOpaTuMocTs po1ieccoB B Bropoii 3ak0H TepMOAMHAMUKU. CamocTrosiTensHas padoTta 8
pupoe. Bropoii 3akoH Heob6patumocts nporiecco B mpupoae.  |(Ne2 mo teme: "Ilepsblit
TEepPMOJIMHAMUKHI 3aKOH TEPMOANHAMUKN"
8/37 TerutoBble ABUraTeIIn TerumoBsle MamuHbl. [TpUHITUTIBL PereHue 3amau 2

JNEHCTBUS TEIUTOBBIX MAITHH.
[IpeobpazoBaHus F3HEPTUU B TETLIOBBIX
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MamHax. KoaddummenT noiaeznoro
JIEUCTBUS TEIIOBOIM MAIIMHEI.

Huxn Kaprao 1 ero ko3¢ duitmeHT
TOJIC3HOTO JCHCTBHUS.

9/38 3HaUYCHIE TETIOBBIX JBUTATEIICH. DKOJIOTHIECKHE TTPOOTIEMBI [IpoekTHas AESITETHHOCTE 5
TemnoBbie IBUTATENN U OXpaHa TETI09HEepreTUKH. TexHuueckue
OKPY’KaIOILEH CPeNbl. YCTPOMCTBA U IIPAKTUYECKOE
MPUMEHEHHUE: IBUTATENh BHYTPCHHETO
cropanusi, ObITOBOH XOJOHIbHHUK,
KOHIUIIOHEP
10/39 Pemenne 3agau mo teme «KI1J] Perrenue 3amau 2
TETIOBBIX JIBUTATEICH».
ArperaTHble cocTOsIHNA BemecTBa. @a3zoBbie nepexoanl (54)
1/40 Vcnapenue xuakocreid. Kunenne. | IlapooOpazoBaHue v KOHIEHCAITHSL.
TemnoTa mapoobpazoBaHusl. Hcnapenue u xuneHue. Y nenpHas
TEIIOTa MapooOpa30BaHuUs. 3aBUCUMOCTh
TEMIIepaTypbl KHTICHUS OT JIABJICHUS.
2/41 Hacwimennsiit Hap. BraxHocTh AOcoiroTHas 1 OTHOCUTEBHAS Pemenwne 3amau. YcTHBIN 2/1
BO3/1yXa U e€ m3MepeHue. Pemenre | BIaXHOCTh Bo3Ayxa. HacelieHHbIH map.  [oTBeT
3a7a4 110 TeMe: BIAXKHOCTb.
3/42 BrnaxHocTh Bo3ayxa U € Uzmepenue otHocuTenbHOM BakHocTH  |JlaGoparopHast padoTa Ne 7
n3Mepenue. Jlabopatopuass pabora | Bo3ayxa. tema: «M3mepenue
Ne 7 Tema: «/3mepenne OTHOCUTEJIBHOM BIIAXKHOCTH
OTHOCUTEILHOHN BIKHOCTH BO3JIyXay.
BO3/TyXa.
4/43 Kpucraminueckue 1 aMop(hHbIE Tépmoe Teno. Kpucrammmaeckue u
Tena. JKuakue KpucTawibl. amopdHsle Tena. AHM30TPOINHUS CBOHCTB
MexaHnuecKre CBOHCTBA TBEPABIX | KpUCTAUIOB. JKHUIKHE KPUCTAILIBI.
Ten. [1naBieHue U OTBepeBaHME. CoBpemeHHbIe Matepuansl. [1naBinenue u
KpUCTaIM3aus. Y JeJbHas TerioTa
riaBienus. Cyomumarnus.
5/44 Pemenue 3aga4 no teme: TemioBoe | YpaBHEHHE TEIJIOBOro OajaHca. Teopernueckuii 3a4et Mo 10

00BEMHOE  pacIIpeHue
PKUJIKOCTEN U TBEPIBIX TETI.

TexHuueckue ycTponcTea u
MIPAaKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOIOTUU
TIOJIy4Y€HUs] COBPEMEHHBIX MATEPUAIIOB, B

Teme «KuakocTu, TBep/ple
TeJla BIIAJKHOCTh BO3LyXa»
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TOM 4YHCJIC HAHOMATCPHUAJIOB,
1 HAHOTCXHOJIOTHMH

Tema 4. DaexktpoauHamuka (22 yaca)

Quektpocratuka (10 yacos)

1/45 DNEKTPUYCSCKUI 3apsy 1 DneKTpU3anus TeNl. DICKTPUICCKUMA
JJIeMEHTapHbIE YaCTHIIBl. 3aKOH 3apsz. [IBa BUIa 3MEKTPHUECKUX 3aPSI0B.
Kymnona. Critel B3anMOAEHCTBUS 3aK0H COXpaHEHUS AIIEKTPHIECKOTO
3apsI0B. 3apsna. BzaumonelicTeue 3aps1oB. 3aKoH
Kynona. ToueuHslil 21eKTpuUecKuii
3aps.
2146 Pemenne mpakTHdecKux 3aa4 Mo | B3anMonencTBue 3apsaoB. Pemenne 3amaq
TeMe «CHITbI B3aMMOJICHCTBUS
3apsIOBY.
3/47 DNeKTpUYIECcKOoe MoJe. Onektpuyeckoe nojie. HampspkéHHOCTH
HampspkeHHOCTB SIIEKTPHYECKOTO anekTpuieckoro nois. [Ipuanumn
rmosist. CUITOBBIC JIMHAN CYTICPTIO3UIINH IIEKTPHUECKUX MOJIEH.
DJIEKTPUYECKOTO HOJIA. JIuHuy HanpsKEHHOCTY AIIEKTPUYECKOTO
ToJIsI.
4/48 [[pOBOJHUKY B 3IEKTPUUECKOM ITIpoBoHUKY, Pemenne 3agau
rose. J{usrnekTpuku B TUDIIEKTPUKH U TIOYTIPOBOHUKH.
DIIEKTPUIECKOM TI0JIE
5/49 [loTeHnmanbpHass SYHEPTHS PaGora cuit a5ekTpoCTaTHYeCcKOro MOJIs.
3apsKCHHOTO Tejia B ogHOpoaHoM | TloreHruan. Pa3HocTs mOTEHIMATIOB.
hiekTpuueckoM nojie. [Toreniman
DIIEKTPUIECKOTO TIOJIs, Pa3HOCTh
[MOTCHIINAJIOB.
6/50 Pemenwne 3ana4d o teme: J[Bumxenne | [IpoBOTHUKY M TUDIIEKTPUKH B Pemenue 3amau
3apsKCHHOM YaCTHIIbI B AJIEKTPOCTATHUECKOM TI0JIE.
DIIEKTPUIECKOM TIOJIE. JuanexTpuyeckast IPOHHUIIAEMOCTb.
7/51 ONMeKTPOEMKOCT. EauHUIIEI OnexkrpoémKrocTh. Kormencarop.
QekTpoéMkocTu. KoHzeHCcaTOphl. | DNEKTPOEMKOCTH TLIOCKOTO
[IprMeHeHrEe KOHICHCATOPOB. KOHJICHCATOpa. DHEPIrus 3apsHKeHHOTO
KOHJICHCATOpA.
8/52 DHeprus JEKTPHUIECKOTO MOJIS.

Pemenue 3aga4. DHeprus

3APSIKCHHOI'O KOHACHCATOPA.
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9/53

OOoOmaroiiee 3aHATHE [0 TEME
«INEKTPUIECKOE TTOJIEY.

TexHuuecKue ycTponucTBa u
MIPAaKTUYECKOE IPUMEHEHHUE:
3JEKTPOCKOIL, IEKTPOMETP,
JNEKTPOCTATHYECKAs 3aIUTA, 3a3EMIICHHE
3NEKTPONPUOOPOB, KOHJEHCATOP,
KOIIMPOBAJIbHBIN aImapar, CTpyHHBbIN
MIPUHTEP

10/54 KountponbHas pabora Ne3 Tema: KonTponbHas pabora Ne3 10
«OCHOBBI IEKTPOCTATUKH. Tema: «OCHOBBI
SIICKTPOCTATUKI.
IocTosIHHBIN J1eKTpHYecKuii TOK. Tokn B pa3anuHbIX cpeaax (12
4acoB)
1/55 DNeKTpUYecKuil TOK. Y CIOBHUA, DneKTpuyecKuil TOK. Y CIIOBHA
HEOOXOQUMBIE TSI €TO CYIIECTBOBAHUS IEKTPUUECKOTO TOKA.
CYLIECTBOBAHUS. HcTounuku ToKa.
2/56 Cuna toka. .3akon Oma s yuactka| Cuiia Toka. [1ocTOSIHHBIH TOK. Pemenue 3amau 2
tenu. ConpoTHBIEHNE IPOBOHNKA. | Hanpsixenue.
3akoH OMa aJ1d ydyacTKa LenH.
DJIEKTPUYECKOE CONPOTUBJICHHUE.
VY enbpHOe CONPOTUBIICHHUE BEIIECTBA.
3/57 Pemenue 3amgau no teMe «3aKoH ITocnenoBarensHOE, TApAIIIEIHHOE, Pemenue 3agau 2
Owma 151 y4acTKa [eru. CMEIIAHHOE COSIMHEHHE TIPOBOTHUKOB.
ITocnemoBarenbHOE U
napajuieIbHOe COSAMHECHUS
ITPOBOTHUKOB.
4/58 W3mepenue cuibl TOKa, JlaGopatopHnas pabdota Ne § )
HaIPSDKEHUS. U CONPOTHBIICHMUSL. tema: «l/3yuenue
Jlaboparopnast pabota Ne 8 Tema: CMEIIIAaHHOTO COCTUHEHUS
«M3y4yeHne CMEIIaHHOTO PE3UCTOPOBY
COCIUHEHHS PE3UCTOPOB)
5/59 PaboTta 1 MOIIIHOCTH MOCTOSTHHOTO | PaboTa 31eKTpuIecKoro Toka.
Toka. HarpeBanue npoBOAHUKOB 3akon Jlxxoyns—Jlenua. MouHocTs
JJIEKTPUYECKUM TOKOM. 3aKOH 3NIEKTPUIECKOIO TOKA.
xoynga-Jlenua.
6/60 Onexrpoasmwkymas cuina (JC). DJICKTPOABIIKYILAS CHJIA M BHYTPEHHEE

3axoH Oma JiJIs ITOJTHOM IIETH.

CONMPOTHUBJICHUEC UCTOUYHHKA TOKA. 3aKkoH
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Owma 17151 MOTHOH (3aMKHYTOM)
ANIEKTPUIECKOH TICTIH.

7161 JlaboparopHast padota Ne 9 Tema: JlaboparopHast padota Ne 9 5
«3MepeHne BHYTPEHHETO tema: «M3MmepeHue
conpotusieHus 1 IJIC ucTouHnka BHYTPEHHETO
TOKa. conpotusieHus u C
HCTOYHHKA TOKay.
8/62 KopoTkoe 3aMbikaHue. [IpakTuueckoe npumenenue puznveckux |Pemenue 3agay. YCTHBIN 2/1
3HAHMUU B TIOBCEHEBHOM KU3HH IS otBeT. CaMocTosTenbHAs
CO3HATETHHOTO COOJIOICHUS TPABUIT paboTa TeMa «3aKOHBI 8
0e30MmacHOro o0paleHus ¢ MIOCTOSTHHOT'O TOKa)
ANEKTPOOBITOBBIMH TTPHOOPAMIL.
9/63 DJeKTpoHHAas MPOBOAUMOCTh DJeKTpoHHast TPOBOJUMOCTb TBEPABIX
METaJUIOB. 3aBUCUMOCTD METaJUIOB. 3aBUCUMOCTb COIPOTHBIICHUS
COIIPOTHBIICHUS TIPOBOIHUKA OT METAaJUIOB OT TEMIIEPATYPBHI.
TEeMIIepaTypHl. CBepxX1npoBOANMOCTb.
CBepxXIpoOBOAUMOCTb.
10/64 ONEKTPUYECKUH TOK B )KUIKOCTAX. | DJIEKTPUUECKUIN TOK B paCTBOPax H Pemenve 3agad. Y CTHBIN 2/1
SABreHue HNeKTpoan3a. 3aKOHbI pacmiaBax 3JIeKTPOJIHUTOB. OTBET
JIEKTPOJIN3A. DJEeKTPOIUTHYECKAS TUCCOIIMAIIHS.
DIEeKTPOIIH3.
11/65 ONEeKTPUYECKH TOK B razax. ONeKTpUYEeCcKHi TOK B razax. Pewrenue 3a1a4. Y CTHBII 2/1
HecamocTosTenbHbl 1 CamocTosTenbHbIN U OTBET
CaMOCTOSITEIbHBIA Pa3psiibL. HECaMOCTOSITENbHBIN pa3psia. MomHus.
JIroMHHECLIEHTHAS JTaMIIa. ITnasma.
12/66 DNEeKTPUYECKUil TOK B BaKyyMe. DNEeKTpUYEeCKuil TOK B BaKyyMe.
TepMO3IEKTPOHHASI SMUCCHS. CBO¥CTBa 3JIEKTPOHHBIX ITyYKOB.
BaxyymHBII 1noa. DIEKTPOHHO-
ydeBast TpyOKa. DJIeKTPOH.
13/67 ONEeKTPUYECKUI TOK B [onynpoBoguuku. CoGcTBeHHAs U Y CTHBIN OTBET 1
mosrynpoBogHIKax. CoOCTBEHHAs M | IpUMECHAas MPOBOANMOCTD [TpoBepounas pabora Ne 2 6

[MpUMECHas MPOBOAUMOCTH
[1OJyIPOBOJHUKOB.
[TomynpoBOIHUKOBBIN JUO

MOJYIPOBOJHUKOB. CBOKCTBA
p—n-miepexona.
[TomymipoBOTHUKOBEIE TIPHOOPEI.

10 TeMe: «DIEKTPUUECKUN
TOK B Pa3JIMYHBIX CPEAax».

Peseps (1 yac)
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