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denepanpHas padouas mporpamma | @uszuka. 10 kinacc (6a30BbIid yPOBEHB)

IHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usrke 6a30BOro ypoBHsI Ha YpOBHE CpeIHET0 00111ero 00pa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJIOXKEHU U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBaTenbpHON TporpamMmbl, npeactaBieHHbix B GI'OC COO, a takxe ¢ yuérom
benepanbHOil paboueii mporpaMMbl BOCIUTAHUS U KOHUEMLUN MPENOJaBaHUs Y4EOHOTr 0
npenmera «®Pusnka» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit deneparuu,
pean3yIoINX OCHOBHbIE 00Pa30BATENIbHBIE TPOI'PAMMBI.

Copepxkanue nporpaMmsl o (pusuke HampaBjaeHO Ha (OPMHUPOBAHUE E€CTECTBEH-
HOHAYYHOW KapTUHBI MHpa oOyyaromuxcsi 10 kiaccoB npu oOyuyeHUH uX (U3MKe
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESATENbHOCTHOro mnoxaxona. I[Iporpamma
no ¢usuke coorBercTByeT TpeboBanusM PI'OC COO k mIaHUPYyEeMbIM JTUYHOCTHBIM,
NpeAMETHBIM M METalpeAMETHBIM pe3yjibTaTaM OOYy4eHHUs, a TakKe YYUTHIBACT
HEOOXOJIMMOCTh ~pealu3alii  MEXIPEIMETHbIX CBsi3ed (PU3UKH C €CTECTBEHHO-
HAay4YHBIMU y4e€OHBIMU MpeaMeTramu. B Hell onpenesnstoTcsi OCHOBHBIC LIETU WU3y4YEHUSI
GbU3UKM Ha YpOBHE CpeaHero oOIiiero oOpa3oBaHMs, IUIAHUPYEMBIE PE3YJIbTaThl
OCBOCHHSI Kypca (DU3UKHU: JIMYHOCTHBIE, METAaNpeIMETHbIC, TpeAMeTHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma 1o Gpu3uKe BKIHOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM
YuClie IPeIMETHBIE PE3YJIbTATHI MO ToJjaM 00y4YeHHUS;

coJiepskanne yueOHoro npeamera « Ou3nkay 1no rogam oOydeHus .

[Iporpamma no ¢usuke MOXKET OBbITh HCIOJIb30BaHA YYHUTENISIMH Kak OCHOBa
JUISl COCTaBJIEHUS CBOMX paboumx nporpamm. llpm pazpaborke paboueil mporpammbl
B TEMaTUYECKOM IUUIAHUPOBAHUU JIOJKHBI OBITh YYTEHBI BO3MOXKHOCTU MCIOJIb30BAHUS
ANEKTPOHHBIX (IUPPOBBIX) 00pPa30BATEIBLHBIX PECYPCOB, SBISIONIUXCS  Yy4eOHO-
METOIMYECKIUMU MaTepHalaMy (MYIbTUMEIUNHBIC TPOTPAMMBI, SJICKTPOHHBIC YICOHUKHN
W 33/IaYHHUKHU, OJJIEKTPOHHbIE OWOJMOTEKH, BUPTyalbHbIE JIAOOPATOPUHU, HIPOBHIE
IpOTrpamMMbl, KOJUIEKIIMH LU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOUIUMHU
JTUJAKTUYECKHE BO3MOXHOCTH HH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTH,
cofiepKaHHe KOTOPhIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa3oBaHUM.

[IporpaMmma mo (u3uMke HE CKOBBIBA€T TBOPYECKYI) HMHHUIMATUBY Yy4YUTEIEH U
MPEIOCTaBISIET BO3MOXKHOCTH [IJIsl pead3allii Pa3IMYHbIX METOJUYECKUX IMOAXO/I0B
K OpraHu3anuu oOydeHus (U3HKE MPU YCIOBUU COXpPAaHEHHUS OOs3aTEIbHOW YacTu
COJIEpKaHUsl Kypca.



®du3uka Kak Hayka 0 HaubOosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYIAsl B KaueCTBE
y4eOHOro MpeAMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CHCTEMY 3HAHUMN
00 oxpyxatouiem Mupe. IlkonbHbIE Kypc U3MKH — CcHUCTEMOOOpa3yrOIIUi
JUIS €CTECTBEHHO-HAYUHBIX y4EOHBIX IPEMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT
B OCHOBE IHPOLECCOB M SBJICHUN, H3y4yaeMbIX XUMHUEH, Ouonoruei, (usnueckoi
reorpadueil u actpoHoMmHel. Vcmonb30BaHWE M aKTUBHOE MpPUMEHEHHE (HHU3MUECKUx
3HAaHUM ONpeneNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTrMH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHS] HOBBIX MAaTepHAIIOB
C 3aJaHHBIMU CBOMCTBAMU M JApyrux. M3ydeHue (U3MKUM BHOCUT OCHOBHOW BKJIaJ
B (opMHpOBaHHWE  E€CTECTBEHHO-HAy4YHOM  KapTUHBI  MHpa  OOyYaroIIuXcs,
B (hOpMUPOBAHNE YMEHUN IPUMEHSTh HAYYHBIM METO/I TO3HAHUS IPU BbIIIOJIHEHUN UMU
y4e0HBIX UCCIICTOBAHMM.

B ocHOBY kypca pu3uku 111 ypoBHSI CpEHEr0 O0IIEro 00pa3oBaHusl MOJOKEH P
U7, KOTOPBIE MOKHO PACCMAaTPHUBATh KaK IPUHLIUIIBI €I0 TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEW Kypc SBIAETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPXKHUT MaTephall U3 BCeX pa3AesioB (U3MKH, BKIIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUM ¢ HEeW MaTtepual Kypca GU3NKU 00bEeANHEH
BOKpPYr (¢usnyeckux Teopud. Benymum B Kypce sBisiercs (QOpMHpPOBaHUE
MPEJICTABIIEHUI O CTPYKTYPHBIX YPOBHSIX MaT€puu, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanusauus nOpeanojaraeT HUCHOJIb30BAHUE
TYMaHUTApHOr0 MOTEHIMANA (PU3UYECKON HAYKH, OCMBICIEHUE CBSI3U Pa3BUTUSL (PUZUKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTPoOIeMamu.

Hoes npuknaonou nanpasnennocmu. Kypc Qu3MKM mpeamnosiaraet 3HAKOMCTBO
C IIMPOKUM KPYTrOM TEXHHUUYECKHUX M TEXHOJOTMUECKHUX MPUTI0KEHUN N3YUYEHHBIX TEOPUN
Y 3aKOHOB.

Hoes sxonocuzayuu peannsyercsi IOCPEICTBOM BBEACHUS JIIEMEHTOB COACPKAHNUSA,
NOCBSIIEHHBIX AKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI
C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a Takke OOCYXACHHS MPoOJeM pallMoOHAILHOTO
IPUPOIONOJIB30BAHUS U SKOJIOTMYECKON 0€3011aCHOCTH.

CrepXHEBBIMH dJIEMEHTaMH Kypca (QHU3UKM Ha YPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISAIOTCA  (Qu3uueckue Teopun ((HOpMUPOBAHME TMPENCTABICHUN
O CTPYKTYpe MOCTPOCHUS (U3UUYECKON TEOopuH, poiu (yHIaMEHTaIbHBIX 3aKOHOB U
NPUHIMIIOB B COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, IPAaHULAX MPUMEHUMOCTH
TEOpUH, U1 ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).



CucTeMHO-ACITEILHOCTHBIN MOJAX0A B Kypce (M3MKH pealn3yeTcs MPekIe BCEro
3a CYET OPraHU3aLMU SKCIEPUMEHTAILHON AESITeNIbHOCTH oOydatomuxcs. [ 6a30Boro
YPOBHS Kypca QU3UKU — 3TO UCMOIb30BaHNE CHCTEMBI (DPOHTATIBLHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U Ja0OPaTOPHBIX padOT, KOTOPBIE B TPOrpaMMe M0 PU3KNKe 00bETUHEHbI
B OOIIHMI CIMCOK YYCHUYECKUX MPAKTHUECKUX paboT. Brinenenne B yka3aHHOM TIepevHe
71a00paTOpHBIX pabOT, MNPOBOJUMBIX I KOHTPOJII M OLEHKH, OCYIIECTBIISETCS
y4yacTHHUKaMu 00pa30BaTEIbHOrO MpoLecca UCXOs U3 0COOEHHOCTEHN IUIAaHUPOBAaHUS U
ocHalleHus kaOuHeta gusuku. [Ipu s3ToM obecrieunBaeTcs OBJIAaJIEHUE 00YJaArOIIUMUCS
YMEHUSMH TPOBOJUTh KOCBEHHBbIE HW3MEpPEHUs, UCCIEAOBAHUSA 3aBUCHUMOCTEH
($u3nYECKUX BEITMYHUH U TOCTAaHOBKY OMBITOB IO MPOBEPKE MPENIOKEHHBIX THIIOTES.

bonbioe BHUMaHUE yaenseTCsl PEUICHUIO PacuETHBIX W KAYeCTBEHHBIX 3aj1ad.
[Tpu >TOM nmns pacu€THBIX 3a1ad MPHOPUTETOM SIBISIOTCS 3a/Ja4d C SIBHO 3aJaHHOMN
(¢u3nyecKko  MOJENBIO, TO3BOJSIOUIME  MPUMEHATh  HM3YYEHHBIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasfena Kypca, TaKk U MHTETPUpYs 3HAHUS U3 Pa3HBIX
pa3zaesioB. [l KaueCTBEHHBIX 3a/1ad IPUOPUTETOM SIBISIOTCS 3aJaHusl Ha OObSICHEHUE
NpOTeKaHUsT (PU3NYECKUX SIBJICHUHM U TPOLIECCOB B OKPY’KAIOLIEH >KU3HH, TpeOyrolue
BbIOOpa GU3NYECKON MOJENN AJIsi CUTYalluu PAaKTUKO-OpUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu OPI'OC COO k MarepHalibHO-TEXHHUUYECKOMY
obecnieyeHunto yueOHoro npoiecca 6a3oBblil ypOBEHb Kypca (PU3UKU Ha YPOBHE CPEIHETO
obmiero oopa3oBaHus JOHKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KabuHeTa (DU3HKU
WIA B YCIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB E€CTECTBEHHO-HAYUYHOTO
nukia. B xkabunere Gu3MKHU JTODKHO OBITH HEOOXOAUMOE JIabopaTOpHOE 000PYI0BaHKE
JUIA BBITMIOJIHEHWS yKa3aHHBIX B MporpamMMe Mo (HU3UKE YYCHHMUECKUX MPAKTHIECKHX
paboT U IEMOHCTPAIIUOHHOE 000PYIOBaHUE.

JleMmoHCTpanmoHHoe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C MPHUHITUIIOM
MUHUMaJIbHOM JIOCTATOYHOCTM U  OOECHEYMBAET IOCTAaHOBKY IEPEUYMCIEHHBIX
B IporpamMme Mo (U3MKe KIIOYEBBIX JAEMOHCTpAlUi A MCCIEIOBAaHUS H3y4aeMbIX
SBJICHUI U MPOLIECCOB, SMIIUPUUECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHUX
IIPUMEHECHUM.

JlabopaTtopHoe o00OpyAOBaHME [JIi  YYEHUUYECKHUX  MPAKTUYECKUX  padboT
dopmupyeTcst B BUAe TEMaTHUECKUX KOMIUIEKTOB U 00ECIEeUnBaETCs B pacuére OAHOro
KOMILJIEKTa Ha JABYX OOy4armuxcs. TeMarhuyeckue KOMIUIEKThI JabopaTopHOro
000py0BaHMsI JOKHBI OBITH TOCTPOEHBI HA KOMITJIEKCHOM HCIIOIb30BaHUH aHAJIOTO BBIX
U 1U(GPOBBIX MPHUOOPOB, a TaK)Ke KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHUIE
U (POBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIENISIMU U3yYEHUS (PU3UKH B 0011IeM 00pa30BaHUU SBIISIOTCA:

(opMHUpOBaHUE MHTEpECAa M CTPEMJIEHMs OOY4arOUUXCS K HAYYHOMY H3YyYEHUIO
IPUPOJIBL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUH O HAYYHOM METOAE MO3HaHUS U (OPMUPOBAHHE
HCCJIEIOBATEIHCKOIO OTHOIIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa H3Yy4CHHUS OCHOB
CTPOCHHS MaTEepHH B (PyHIaMECHTAIbHBIX 3aKOHOB (DHU3HKH;

dbopMHUpoBaHUE YMEHHH OOBSICHATH SBJICHUS C UCIOJIb30BaHUEM (PU3NUECKUX
3HAaHWHA W HAYYIHBIX JIOKA3aTEIIbCTB;

dbopMupoBaHUE TIPEACTABICHUM O poiu (GU3UKKA JJs  Pa3BUTHUS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTibkeHne »HTUX I1eJiell  oOecreurBaeTCsl pEelIeHuEM  CIEIYIONUX —3aj1a4
B TIpolIecce M3ydeHus Kypca (PU3MKN Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHUKW 00 oOmuxX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSIX, BKIIOUAs MEXaHUKY, MOJEKYIAPHYIO (U3UKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

dbopMUpoBaHUE YMEHUU NPUMEHSATH TEOPETHUECKUE 3HAHUS MJisi OOBSICHEHUs
bu3nuecknx SBICHUN B TIPUPOAEC U I TPUHATAS TPAKTHUYECKUX PEIICHUN
B IIOBCEJHEBHOM JKU3HU;

OCBOEHHE CTMOCOOOB PEIICHUS PA3TUYHBIX 3334 C SBHO 33JlaHHON (hU3MUYECKOM
MOJIEJIBIO, 3a/1a4, TOAPAa3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHue (PU3NUECKON MOJIENH,
aJICKBATHOM YCIIOBUSIM 3aJ1a4H;

NoHUMaHue (U3HUUECKUX OCHOB U MPUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPE.Y;

OBJIAJICHNEC METOJAAMH CaMOCTOSTEIHLHOTO TIJIAHUPOBAaHWS W MPOBEICHUS
(bU3HYECKUX DKCIIEPUMEHTOB, aHAM3a W WHTEPIpETAnd WHOOPMAIH, ONPEICICHUS
JIOCTOBEPHOCTHU MOJTYYEHHOTO Pe3yJIbTaTa;

CO3MIlaHWE YCJIIOBHH Ui pa3BUTHSA YMEHHUU TPOEKTHO-HCCIIEIOBATENHCKOH,
TBOPYECKOM JEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BbIii ypoBEeHb) Ha YpPOBHE CpEOHEro OOIIero
oOpa3oBanusi orBomutcs 136 daco: B 10 kmacce — 68 yacoB (2 waca B HeIENi0),
B 11 kmacce — 68 yacoB (2 yaca B HEAEIIO).

[Ipennaraemsiii B mporpaMme 1o (pu3uKe nepeyeHb Jad0paTopHbIX U MPAKTHYECKUX
paboT SABISETCS pEKOMEH/I0BAaHHBIM, YUUTEIb JeJIaeT BRIOOP POBEACHHUS TaOOPaTOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYATHHBIX OCOOCHHOCTEH 00yYaroIMXCs.

JIrobast paGouasi mporpamma JoJKHA TOJHOCTBIO BKIIIOYATh B ce0sl coleprKaHHe
JAHHOW MPOTpaMMBI IO (PU3HUKE.

B otnenbHbIX citydasx Kypc GU3uKu 0a30BOr0 YpOBHS MOMKET U3y4daThes B 00bEMe 204
yaca 3a JBa roga oOydenus (3 u B Hememo B 10 m 11 kiaccax). B stom ciydae
YBEJIMUYMUBAETCS HE MeHee YeM 710 20 4 pe3epBHOE BpeMsl, KOTOPOE HUCIOJIb3YETCS YUUTEIEM
JUI U3y4EHHsS] BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOPaHHBIM MpoduiieM OO0y4deHus, U
YBEIIMUMBACTCSl yueOHasi Harpys3ka, OTBOAMMAs HA M3y4eHHE MEXaHUKH, MOJICKYIISIPHON
GU3MKM W AJICKTPOJWHAMHKH, 3a CUET pacHIMpeHds 4Yucia JabopaTOpHBIX padoT
WCCIIEIOBATENILCKOTO XapaKTepa M YPOKOB PEIICHUS KAUeCTBEHHBIX U PACUETHBIX 33]1a4.



COJEPXXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI 0 TO3HAHUS

®u3uka — Hayka o npupozae. HayuHble MeTOAbI MO3HAHUS OKPYKAIOLIET0 MUPA.
Ponb skcriepuMeHTa U TEOpUHU B MPOIECCe MO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanne (U3MYECKUX SBIEHWW © TporeccoB. HayuHble THIOTE3HI.
dusnyeckne 3aKOHbI W TEOpUU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
ITpyrHIMIT COOTBETCTBUS.

Ponb u mecto gu3uku B GOpMUPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA,
B NPAKTUYECKOU JIESITETbHOCTH JIFOAEH.
Llemoncmpayuu

AHasnorossie ¥ HUPPOBLIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuka

MexaHnnueckoe ABUKeHHE. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 IBUkKeHUs. Cuctema
orcuéra. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKHM, HX TMPOEKIMM HA OCH CHUCTeMbl KoopauHat. CroxeHue
IIEPEMELIEHUN U CI0KEHUE CKOPOCTEMN.

PaBHOMEpHOE U paBHOYCKOPEHHOE TMpSMOJMHEIHOEe JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TYTH U TIEPEMEICHUs] MaTepUaTbHOMI
TOYKU OT BPEMEHH.

CBoOomHoe najeHue. Y CKOpeHHe CBOOOTHOT'O MaICHUS.

KpuBonmueliHoe nBWKeHHE. [[BH)KEHME MaTEpUAIbHOM TOYKHA IO OKPYKHOCTH
C MOCTOSIHHOM IO MOJTYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAs CKOpocTh. [lepuon
u yactota oOpaiienus. LleHTpocTpeMutenbHoe YCKOPEHUE.

TexHHYeCKHUE YCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUJOMETP, JIBHKEHUE
CHaps0B, IIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb CcHCTEMBI OTCYETA, WUIIOCTpPAlUs KUHEMAaTUYECKHX XapaKTEPUCTUK
JIBU>KCHUSL.

[IpeoOpazoBaHue IBHXKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO3ayXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HabGmonenne paBuwxeHUss Teja, OpOIIEHHOTO TIOA YIVIOM K TOPU30HTY H
TOPU30HTAJIIBHO.

N3mepenue yckopeHust CBOOOHOTO MaICHHUS.

HamnpaBiienne ckopocTy npu IBUKEHUU 11O OKPY>KHOCTH.



Yuenuueckuui sxcnepumenm, iabopamopuvie pabomul

N3ydyeHne HEPAaBHOMEPHOTO [IBUKEHHS C LEJIbI0 ONPEACIC€HUs MIHOBEHHOU
CKOPOCTH.

HccnenoBanne  COOTHOLICHUS ~ MEXAY  MOYTSIMH, MOPOWJCHHBIMH  TEJIOM
3a [OCJIEI0BATEIbHBIC PABHBIE IPOMEKYTKH BPEMEHH IPH PABHOYCKOPEHHOM JIBUKECHUU
C HA4aJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenne 1BUKEHUS LIApUKa B BA3KOU KU IKOCTH.

N3ydenue nBukeHUs Tena, OPOIIEHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHmmn otHocutensHOCTH ['anmnes. [lepsoiii 3akoH Herorona. MHepunanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cwma. Ilpunuun cynepnosunuu cui. Btopoi 3akoH HbrooToHa
JUIsl MaTepuaabHOM Touku. Tpetuit 3akoH HproToHa 111 MaTepranbHbIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsokectu. IlepBas kocMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckonbxeHus, kadenus). Cuma tpenus. Cyxoe
Tperue. Cuia TpeHUs! CKOJIbXKEeHUs U cuiia TpeHus mokost. Koaddumment tpenus. Cuna
COIPOTHUBIICHHS TIPU ABUKEHUHU TEJIa B )KUIKOCTH UJIH Ta3e.

[TocTynarensHOE U BpaliaTelbHOE TBUKEHUE a0COIOTHO TBEPAOTO TETa.

MOMEHT CHJIbI OTHOCUTENBHO OCH BpaieHus. [1nedo cuiel. YcioBus paBHOBeCHs
TBEPIOrO Tena.

TexHu4ecKkrue yCTpoNCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOAMIMUITHUKY, TBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepLuu.

CpaBHEHUE Macc B3aMMOICHCTBYIOIINX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

3aBHUCUMOCTH CHJIBI YIIPYTOCTH OT JehOopMalinu.

Hesecomocts. Bec Tena rpu yCKOpEeHHOM MOIBEME U MAICHUH.

CpaBHEHME CUIT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cnoBus paBHOBeCUs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomul

N3ydenue aBuxeHUs: Opycka 1o HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TMPYXKUHE H
PE3UMHOBOM 00pasIie, OT ux AchopMaIliu.

HccnenoBanue ycinoBuid paBHOBECHUS TBEPAOrO TEJIa, UMEIOIIETO OCh BPALECHUS.



Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepualibHOM TOUKM (T€a), CUCTEMbI MaTepHalIbHbIX ToYeK. VMmyibe
CUIBl M W3MEHEHHE HMIIYJbCa TeEJd. 3aKOH COXpPAaHEHWs UMITylbca. PeakThBHOE
JBHKCHUE.

Pa6ora cuiibl. MOIIHOCTD CUJIBI.

Kunernueckass »Heprus MarepuaibHOM TOuku. Teopema 00 U3MEHEHHH
KUHETUYECKON SHEPTHHU.

[Torenmmanbuas >Heprus. [loTeHmanbHas sHEprus ynpyro aedopMHUpPOBAHHON
npyxuHsbl. [loTeHManbHas sHEprus Tejaa BOJIM3H MOBEPXHOCTH 3EeMITH.

[ToreHuumanbHbIE U HEMOTEHIIUAIbHBIE CHITBL. CBSI3b PabOThI HEMOTEHIIUATIBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUS MEXaHUYECKON
DHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue ycTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIED,
IIPY’KUHHBIM ITUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE BHXKEHUE.

[lepexon mOTeHIMAIBHOM HEPTUU B KHHETUYECKYIO U 00OPaTHO.
Yuenuueckuu sxcnepumenm, rabopamopHuie pabomoi

N3yuenne abCoMIOTHO HEYNIPYroro yaapa ¢ HOMOIIbIO ABYX OJMHAKOBBIX HUTSHbBIX
MAasITHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHHEM MEXaHUYECKOW 3HEpPruu Tesa
Ha [PUMEPE PACTSIKEHUS PE3UHOBOTO KI'yTa.

Paszgen 3. Mouieky/isipHasi pU3HKa ¥ TEPMOAMHAMHKA
Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwxeHue. uddysusa. Xapakrep JBUKEHUS U
B3aMMO/JICHCTBUA YaCTHI] BenlecTBa. MOJe/n CTpOEHUS ra30B, )KUIKOCTEN U TBEPABIX TEI
1 00BsICHEHUE CBOMCTB BEIllECTBA HA OCHOBE ATUX MoJiejieil. Macca u pa3mMepbl MOJIEKYJI.
KomnuecTtBo BemecTBa. [locTossanas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa m e€ wusMmepenue. lllkama temmeparyp
Llenscus.

Mopens uneanbHOro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KHHETHYECKOU
TEOPHH UICABbHOrO ra3a. AOCOMIOTHAsS TeMIepaTypa Kak Mepa CpeJHel KMHETUYECKOU
SHEPryuU TEIUIOBOrO NBMKEHMS yactull ra3a. Illkana temneparyp KenbBuHa. ['a3oBbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knanelipona. 3akon JlansToHa. WM3ompoiecchl
B UJICAJIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ 'paduueckoe npeacraBieHue
M30IPOLECCOB: U30TEPMA, U30X0Pa, 300apa.

TexHuueckue yCcTpoicTBa U MPaKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BellecTBa, GoTorpaduu MOJEKYII
OpPraHUYECKUX COCTUHECHUM.

OnbIThl 10 TUPPY3UHN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOT'O IBHUKCHUS.

Mogens onbita IITepHa.

OnbIThI, 1OKa3bIBAIOIIKNE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJEHCTBHS.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABICHHS Ta3a HA CTEHKU COCY/a.

OnbIThI, MJUTFOCTPUPYIONIUE YPABHEHUE COCTOSHUSI U]1€aTIbHOIO T'a3a, U30IMPOIIECCHI.
Yuenuueckuui sxcnepumenm, 1abopamopusie pabomul

OmnpeneneHue Macchl BO3IyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpeHU 00bEéMa
KOMHAThI, IaBJICHUS U TEMIIEPATypPhbl BO31yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY TapaMeTPaMK COCTOSTHUS Pa3peKeHHOI 0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonnHamuyeckass cucteMa. BHYTpeHHsE SHEprus TEPMOAUHAMUYECKOU
CHCTeMbI M crmocoObl €€ m3MeHeHus. KomuuecTBo TemiaoTel U paborta. BHyTpeHHs
DHEPIHUsl OJHOATOMHOIO HJEAJIBHOrO ra3za. Buasl Temonepenayn: TEIIONPOBOIHOCTb,
KOHBEKLIMS, W3Jy4CHHE. Y JAelbHAs TEIUIOEMKOCTh BellecTBa. KonMM4ecTBO TEIUIOTHI
IIPH TEIUIONEepeaaye.

[Tonsitue 06 aguadarnom npouecce. [lepBolil 3akoH TepMoanHaMuku. [IpuMmenenue
NEpPBOro 3aKOHAa TEPMOJAMHAMHUKH K H3ompoleccaMm. ['papuyeckas uHTEprpeTanus
paboTHhI Taza.

BTopoii 3akoH TepmonuHamMuku. HeoOpaTUMOCTh MPOIIECCOB B TPUPOJIE.

TermoBbie MamuHbl. [IpuHIMNBL nelcTBUS TEIOBBIX MamuH. [IpeoOpa3oBanus
SHEPruM B TEIUIOBBIX ManHax. KoadduuueHT none3Horo AecTBYs TEMIOBON MAILIMHBIL.
[Muxn Kapao u ero ko3p@UIUEHT MOJE3HOTO EHCTBHS. DKOJOTHYECKHE MpOOIeMbI
TEIIOOHEPTETHUKMU.

TexHr4ecKne yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: JBUTATEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOAWIIbHUK, KOHAUIMOHED.

Jlemoncmpayuu

V3meneHnne BHYTpEHHEH >HEpruu Tejia MpH COBEPIICHUH pabOThI: BBUIET MPOOKH
u3 OYTBUIKM MO JIEHCTBUEM CXKAaTOrO BO3/yXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUACOAEMOHCTpALus).

H3meHeHne BHYTpEeHHEN SHEPrUM (TEMIIEpaTyphl) Tea MpH TEIUIoNepeaye.

OneIT M0 aAnabaTHOMY PACHIUPEHUIO BO3yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu mapoBoil TypOHMHBI, ABUTaTeNs BHYTPEHHEIO CrOpaHuUsi, PEaKTHUBHOIO
JIBUTATEJIS.

Yuenuueckuu sxcnepumenm, 1abopamophsie pabomul

N3mepenue ynenbHONU TEIIOEMKOCTH.
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Tema 3. Acpecamnwie cocmoanus eeuyecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u KoHjeHcaiusa. Vcmapenue u kumeHue. AOCOMIOTHas U
OTHOCUTEJNIbHASI BIIAXHOCTh BO3AyXa. HacelieHHbli map. VYjenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHHUS.

TBépnoe teno. Kpucramimueckue u amopdHbie Teina. AHU3OTPONHS CBOWCTB
kpuctauioB. JKunkme kpucramibl. CoBpemeHHble Marepuaibl. llmaBienue w
KpUCTaJTU3amus. Y AelbHas Teriora miaBieHus. Cyomumanus.

YpaBHEeHHE TEIIOBOro OaaHca.

TexHnuecKkre yCTponuCcTBa U MPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KAJIOPUMETP, TEXHOJOIMU IIOJYYEHHUsS] COBPEMEHHBIX MAaTepuaioB, B TOM YHUCIE
HaHOMAaTEpUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne npyu noHM>KEHHOM TABJICHUU.

CrocoOb1 m3MepeHust BIaXKHOCTH.

HabGnronenne HarpeBaHus U IJIABICHUS KPUCTALITMICCKOTO BEIIECTBA.

JleMoHCcTpanust KpUCTAJIOB.

Yuenuueckuii osxcnepumenm, rabopamopnvle pabomol

N3mepenne 0OTHOCUTENBHOM BIaXKHOCTH BO31YyXa.

Paznen 4. diaekrpoanuHaMuKa
Tema 1. dnekmpocmamuxa

DIeKTpu3alus Tel. DJIEeKTpUUEeCKUi 3apsia. JIBa BHUIIa AIEKTPUUECKUX 3apsigoB.
[IpOBOAHUKH, AUAJIEKTPUKHA W TMOJYIMPOBOAHUKHU. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTrO
3apsja.

Bzaumoperictue 3apsgoB. 3akoH Kynona. ToyeyHbId SIEKTPUYECKUN 3aps.
Dnektpruueckoe nosie. Hanpssk€HHOCT 3NeKTpruyecKkoro noJst. [IpuHiun cyneprno3unun
ANEKTPUUYECKUX MOJEH. JINHUU HANPsS)KEHHOCTH 3JIEKTPUUECKOTO TOJS.

Pabora cun snekrpocrarndeckoro mnois. [loreniuman. Pa3HocTh MOTEHIMAJIOB.
[IpoBOOHMKH W JOUANEKTPUKHA B DJIEKTPOCTATUUECKOM ToJie. [[udnekTpuueckas
MIPOHULIAEMOCTb.

OnextpoéMkocTh. KoHneHcaTop. ONEKTPOEMKOCTh IUIOCKOIO KOHIEHCATopa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOopa.

TexHuueckne yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE.  BJIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATUYECKas  3alllMTa,  3a3€MJIEHHE  AJIEKTPONpPHOOPOB,
KOHJICHCATOP, KOIUPOBAJIbHBIN amnIapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M MPUHLIKI IEVCTBUSA IJIEKTPOMETPA.

BzanmopelictBrue Ha3NEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE T0JIE 3aPSAKEHHBIX TEll.

[IpoBOJTHMKM B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alIUTa.
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JIMPTIEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHUMOCTb AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIA[H IUIACTHH,
PacCTOSTHUSI MEXYy HUMU U AUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.
Yyenuueckuii sxcnepumenm, 1abopamoptule pabonul

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwiii 31ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DNEeKTPUYECKUI TOK. Y CIIOBHUS CYLIECTBOBAHUS JIEKTPUUECKOr0 TOKA. MICTOUHMKH
Toka. Cuna Toka. ITocTOSHHBIN TOK.

Hanpsbxenne. 3akon OMa i1 ydacTka LEMH.

DONEKTPUYECKOE  CONPOTHBJIEHHE.  YJEIbHOE  CONPOTUBIICHHE  BEIIECTBA.
IlocnenoBarenbHOE, MapaJJIEILHOE, CMEIIAHHOE COEAUHEHNUE IIPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akon J[xoyms—JIena. MomHOCTh AIEKTPUIECKOTO
TOKaA.

DIIEKTPOABUKYIIAs CUJIA U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHUKA TOKA. 3aKOH
OMa f171s1 TOJTHOM (3aMKHYTOM) AJIeKTpuyeckoi 1enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHASI MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJUIOB OT TeMneparypol. CBEpXIIPOBOAUMOCTD.

DIIEKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI U TPUMECHAs MTPOBOJIMMOCTh MOTYITPOBOIHUKOB.
CaoiicTBa p—n-nepexoaa. [lonynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUN TOK B PACTBOPAX U PACILIIaBAX AJIEKTPOIUTOB. DJIEKTPOIUTHUECKAS
JACCOLMAIIUS. DJIEKTPOJIU3.

DIIeKTpUUECKU TOK B razax. CamMoCTOSITENbHBIN U HECAMOCTOSITEIbHBINA Pa3psil.
Monnus. [1nazma.

TexHn4ecKrne yCTpOMCTBA U MPAKTUUYECKOE TPUMEHEHHE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOYHHUKHU TOKa, dJIEKTPOHATPEBATEIbHBIC MPUOOPHI, dJIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP CONPOTHUBIICHHS, BaKyyMHBIM JAHOJ, TEPMHUCTOPHI W
(bOTOPE3NCTOPHI, TOTYIPOBOTHUKOBBIN U0/, TahbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTh CONPOTUBICHUS [UIMHAPUUECKUX MPOBOAHUKOB OT JIMHBI, IUTOIIAIH
IIONIEPEYHOr0 CEYECHUS U MATEpUAIa.

CmemaHHOE COeTMHEHUE MTPOBOIHUKOB.

[Ipamoe  wm3MepeHHEe  BIEKTpOABMXKYWEH cuwibl. KopoTkoe  3aMmbIkaHue
raJbBaHUYECKOT O AJIEMEHTA 1 OLIEHKA BHYTPEHHETO COMPOTHUBIICHHUSI.

3aBHCUMOCTh COPOTHUBIICHHUSI METAJNIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE IAEKTPOJIUTOB.

HckpoBoni paspsia v MpOBOAUMOCTD BO31yXa.

OIHOCTOPOHHSISI TPOBOJUMOCTD THO/IA.
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Yuenuuecxuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHne cMenanHoro COeIMHEeHHS PE3UCTOPOB.

N3mepenne »ICKTPOABHKYIINEH CHIIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COIPOTHUBIICHHUS.

Hab6mronenne amekTpoiusa.

MexnpeaMeTHbie CBSA3H

Nzydenue kypca ¢pusznku 6a30Boro ypoBHs B 10 kjacce oCyliecTBIsETCS ¢ yIETOM
COJIEPKaTENbHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypcaMl MaTeMaTUKH, OUOJIOTHH, XUMUH,
reorpady U TEXHOJIOTHHU.

Mesicnpeomemnvle nouamus, CBsI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHUE, HAYYHBIM (paKT, TUNOTE3a, Pu3nuecKas BeIUYMHA, 3aKOH, TEOpHs,
HaAO0JII0/ICHHE, SKCIIEPUMEHT, MOJISIIMPOBAHUE, MOJIEIb, H3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMBbl YpaBHEHHH, JTUHEHHas (QyHKIMs, mnapadona,
runepoosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAHTCHC, KOTAHTECHC, OCHOBHOC TPHUTOHOMETPHYECKOE TOXICCTBO, BEKTOPHI WU WX
MIPOSKIIMH Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mMexaHuueckoe ABUKEHUE B JKMBOM mipupone, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OpPraHu3MOB (BHUIbI TEIUIONEpPEIaun, TEIUIOBOE PaBHOBECHE),
AIIEKTPUUYECKHE SIBJICHUS B )KUBOU MpPUpPO/IE.

Xumus: NHUCKPETHOE CTPOEHHE BEIIECTBA, CTPOECHHWE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEW WU Ta30B,
AIEKTPUYECKHE CBOMCTBA METAIIJIOB, AJIEKTPOJIUTUYECKAS TUCCOLIUAIMS, TAlIbBAHUKA.

l'eoepaghus: BNaxXHOCTh BO3/1yXa, BETPHI, OApOMETpP, TEPMOMETP.

Texnonoeusa: npeoOpa3zoBaHHE IBUKEHUN C MCHOJIb30BAaHUEM MEXaHH3MOB,

YUET
TPeHUs] B TEXHUKE, MOJUIMIHUKHN, HCIOJb30BAHUE 3aKOHA COXPAHEHUS HWMITYJIbCa
B TEXHHKE (pakeTa, BOJOMET W NPYrue), IBUTATEIh BHYTPEHHETO CTOPaHHUS, IMapoBast
TypOuHa, OBITOBON XOJOJUIbHUK, KOHIUIIMOHED, TEXHOJIOTHH IOTYyYEHUSI COBPEMEHHBIX
MaTepHaioB, B TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH, DJIEKTPOCTaTHIECKas
3alUTa,  3a3€MJICHHE  DJICKTPONPUOOPOB,  KCEPOKC,  CTPYHHBIM  TMPUHTED,
AJIEKTpOHATrpeBaTelIbHbIE TPUOOPHI, AITEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBAaHUKA.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue ydeOHOro mnpeaMera «@Pu3nKa» Ha YPOBHE CpPEIHETO OOIIEro
oOpa3zoBaHusi (0a30BbIli ypOBEHb) ITOJDKHO OOECIICUMTh JIOCTHXKCHHE CIIEAYIOITUX
JUYHOCTHBIX, METAIPEIMETHBIX U ITPEAMETHBIX 00pa30BaTeIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pPe3yJbTaThl OCBOCHHUSI ydeOHOro rmnpeaMera «®DuU3UKa» TOJIAKHBI
OTpaXaTb  TOTOBHOCTb U  CIOCOOHOCTh  OOyYaroUmIMXcsi  PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOSKICHUM, COOTBETCTBYIOUIUX TPAJAUIIMOHHBIM
HEHHOCTSIM POCCHICKOTO OOIIECTBa, pACIIMPEHUE >KU3HEHHOIO OIbITa W OMbITa
NEATENIbHOCTA B MPOLECCE peaM3allid OCHOBHBIX HAIlPaBJICHHI BOCHUTATEIbHON
NEATENbHOCTH, B TOM YHCJIE B YAaCTHU:

1) rpa:k1aHCKOr 0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIMK OOY4YaoIIErocsl KaK aKTHBHOTO M
OTBETCTBEHHOI'0 WIEHA POCCUICKOr0 OOIECTBA;

IIPUHATHE TpaAULIMOHHBIX OOIIEYEIOBEYECKMX  T'YMaHMCTUYECKUX 51
JEMOKPAaTHUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO [JEATEIBHOCTh B HHTEpPECax IPaKIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHu3auy;

YMEHUE B3aUMOJEUCTBOBATH C COLMAIBHBIMUA MHCTUTYTAMU B COOTBETCTBHUM C UX
(GYHKIUSAMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTAapHOM Y BOJIOHTEPCKOU IESTENBHOCTH;

2) IAaTPUOTHYECKOT0 BOCTIMTAHMSI:
c(hOpMUPOBAHHOCTh POCCUNUCKON IPaKIaHCKOW UJIEHTUYHOCTH, MATPUOTU3MA;
[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, JTOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, TUUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O W NPUHUMATh OCO3HAHHbBIC PEIICHMUS,
OpPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI W IIEHHOCTH, B TOM YHCJE B
JIETEIILHOCTA YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTONIUBOTO OYIYIIETO;

4) 3CTETHYECKOr0 BOCIIUTAHHUS:
ACTETUYECKOE OTHOIICHWE K MHPY, BKIIFOYAs JCTETUKY HAy4HOIO TBOPYECTBA,
npucyniero Gpu3n4ecKoi HayKke;
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5) Tpya0BOro BOCIMTAHUS

UHTEpEC K pa3iMuHbIM chepam MmpodeccruoHaTbHOM AEsITEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOp Oymymiein
npodeCCHu 1 peaTn30BbIBATh COOCTBEHHBIE JKU3HCHHBIC TUIAHBL;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 001aCTH (PUBUKHU
Ha MPOTSHKEHUH BCEH JKU3HH,

6) 3K0IOrHYecKOro BOCIINTAHNA

c(hOpMUPOBAHHOCTH FKOJOTHYECKOMN KyIbTYPhl, 0CO3HAHUE II100aJIbHOTO XapaKTepa
HKOJIOTMYECKUX MPOOJIeM;

IUIAHUPOBAHUE W OCYILECTBJIECHHUE JIEMCTBUU B OKPYXKAIOLIEH CpeAe Ha OCHOBE
3HAHUS LEeJIed YCTOWUYMBOrO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmmpenne onbiTa IEATENIBHOCTH JKOJIOTMYECKOM HANPaBICHHOCTH HA OCHOBE
UMEIOLINXCS 3HaHUH 10 (pusuke;

7) IEHHOCTH HAYYHOI 0 MIO3HAHUSI:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTU HAyYHOW JESTEIbHOCTH, TOTOBHOCThH B MPOIECCE U3YUEHUS
(GU3UKM  OCYIIECTBISITh  MPOEKTHYIO UM KCCIENOBATENIbCKYIO  JICSITEIBHOCTD
WHJIUBUAYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

IHo3HaBaTe/bHbIC YHUBEPCAJIbHbIC YYeOHbIe 1eiiCTBUA
ba3oBrblie 1oruyeckue 1eMCcTBUA:

CaMOCTOSITETTLHO (DOPMYITUPOBATh U aKTYaJIU3UPOBATh MPOOJIEMY, paccMaTpyuBaTh
€€ BCECTOPOHHE;

onpeaAcisITh HCJINU ACATCIIBHOCTH, 3a1aBaTh MapaMCTPbl U KPUTCPHUU UX JOCTHIKCHUA,

BbIABIITE 3dKOHOMCPHOCTH M IIPOTHUBOPCUYHA B paCCMATPHUBACMBIX (1)I/IBI/I‘I€CKI/IX
SABJICHUAX,

p33pa6aTI)IBaTI> IUIaH PCHICHUA HpO6JI€MI)I C y‘{éTOM dHaJIn3a HMCIOIMHNXCA
MATCPUAIIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB;

BHOCHTb KOPPCKTHUBBI B ACATCIBHOCTb, OLHCHUBATL COOTBCTCTBHUC PC3YJILTATOB
oeJsiM, OCHUBATh PUCKHU HOCJ'IeI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHUPOBATh U BBINOJIHATH PabOTy B YCJIOBHSIX PEAIbHOI'O, BUPTYaJbHOIO H
KOM6I/IHI/Ip0BaHHOI‘O BSaHMOHeﬁCTBHH;

Pa3BHUBATb KPCATHBHOC MBIIIJICHUC IIPpHU PCIICHNUHN JKU3HCHHBIX HpO6J’IGM.

ba3oBrle ucciienoBareIbCKue 1eiCTBUA:

BIaJeTh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TIOHATUAMH M METOJaMU
(bu3nuecKon HayKu;

BJIaJeTh HAaBBIKAMU Y4eOHO-MCCIEIOBATEIbCKOW W TPOCKTHOW JeATEIbHOCTH
B o0nactu (U3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHLHOMY IOUCKY
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METOJIOB pellIeHUs 3a7ad (PU3NUECKOro COAEpKaHUs, IPUMEHEHHUIO PA3JINYHBIX METO/I0B
NIO3HAHUS;

BJAQJ€Th BHUJAAMHU JCSATEIBHOCTH IO TMOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEPIpETaUU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalHsX,
B TOM YHCJIE IPU CO3[JaHUU Y4EOHBIX TPOEKTOB B 001ACTH (PU3UKHU;

BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3M U aKTYyaJM3UpPOBATh 33/1a4y, BbIIBUTATh
TUIOTE3Y €€ PEIIEHUs, HAXOAUTh apryMEHTHI IS TOKA3aTeIbCTBA CBOUX YTBEP)KJICHUM,
3aJ1aBaTh MapamMeTpbl U KPUTEPHUH PELLICHMUS;

AQHAIM3UPOBATH TOJYYEHHBIE B XOJ€ PEUICHUS 3a/aud pe3yibTaThbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTb M  (OpPMYJIMpOBaTh COOCTBEHHbIE 3a7aud B  00pa30BaTEIbHOU
JESATEIbHOCTH, B TOM YHUCJIE IIPY U3Y4EHUU (PU3HKY;

JlaBaTh OLEHKY HOBBIM CUTYALIUSIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETh  NEPEHOCUTh 3HaHUs 1O (U3MKE B  IPAKTUYECKYKD  001acThb
KU3HENIEATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTe;

BBIIBUTATh HOBBIE UJIEH, MIPEAJIaraTb OPUTHHAIbHBIE TIOJIXO/IbI U PELICHUS;

CTaBUTh MPOOJIEMBI U 33[1a4H, JOMYCKAIOIIUE albTEePHATUBHBIC PEILICHHUS.

Pabora ¢ undopmanmeii:

BJIQNCTh HABBIKAMHM TONYYCHHS HWHPOpMANHMK (DU3UICCKOTO  COACPKAHUS
U3 HWCTOYHHMKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBIATH ITOMCK, aHAJIN3,
CUCTEeMaTH3allMI0 W WHTEPIPETAN0 WH(POpPMAIIMK Ppa3IMYHBIX BHIOB H (GopM
MIPEICTAaBIICHUS;

OIICHUBAThH JIOCTOBEPHOCTH HH(MOPMAITUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAITMOHHBIX TEXHOJOTUN
B pENICHMM KOTHUTHUBHBIX, KOMMYHHKATUBHBIX ¥ OpPraHU3AIlMOHHBIX  3aja4
C coOmoneHneM TpeOOBaHWUN JPrOHOMUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMPaBOBbIX W OATUYECKUX HOPM, HOpPM HHGOPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYCCKOTO COJICPIKAHMS B Pa3IMYHBIX (hopMarax ¢ yIEToM
Ha3HaueHWs WHPOPMAIMA W TEJIEBOW ayAUTOPWH, BBHIOMpAs ONTUMAILHYIO (GopMy
MIPENICTABIICHUS U BU3yaTU3aIIHH.

KoMMmyHHKaTHBHbIC YHUBEPCAJIbHbIC YYeOHBIE 1eICTBUSA:
OCYIICCTBJIATD O6I]1€HI/I€ Ha ypOKax (I)HSI/IKI/I H BO BHe-ypquoﬁ ACATCIBbHOCTH,
pacrio3"HaBaTb NPEAIIOCHIIIKHA KOH(l)J'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaTh KOH(l)J'II/IKTBI;
paSBépHYTO M JIOTUYHO n3JjiaraTb CBOIO TOYKY 3PCHUS C UCITIOJIb30BAHUEM A3BIKOBLIX
CPEACTB;
NOHUMAaTh U UCTIOIb30BaTh MPEUMYILECTBA KOMAaHAHOW U MHANBUAYaIbHON padOThI;
BBIOMpATH TEMATUKY U METOJIbI COBMECTHBIX JEHCTBUH C y4ETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEH KaXXI0Io 4JICHAa KOJIJICKTHUBA,
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IPUHUMATh L€ COBMECTHOM JIEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH
JEUCTBUA 110 €€ JOCTUIKEHHUIO: COCTABIIATH IUIAH AEUCTBUM, pacpeleaATh PO C yUETOM
MHEHUI YYaCTHUKOB, 0OCYXIaTh Pe3yJbTaThl COBMECTHOM PabOTHI;

OLICHMBAaTh KAau€CTBO CBOEr0 BKJIAJAa U KaXJOr0 y4aCTHHKA KOMaHJbl B OOIIMIA
pE3yJIbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

IpemiaraTb  HOBBIE TNPOEKTHI, OLIEHWUBATh MIEU C TO3UIUUA HOBHU3HBI,
OPUTMHAIILHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATH ITO3UTHUBHOE CTPATETMYECKOE IOBEICHUE B PA3JIMUHBIX CUTYALUAX,
IPOSIBJISITH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHBI€ YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

CaMOCTOSITETILHO OCYLIECTBIIATH O3HABATEIbHYIO IEATELHOCTD B 00JIACTH (PUBUKHU
U aCTPOHOMHHM, BBISBISITh MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBAaTH COOCTBEHHBIC
3a]a4u;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS] PACUETHBIX M KauECTBEHHBIX 3ajady,
IUIAaH  BBIOJHEHHUS MPAKTUYECKOM pabdoThl € YYETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEIIIOYTEHHI;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKd yueOHOIro IpeaMeTa Ha OCHOBE JIMUHBIX IPEIIOUYTEHUMH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apr'yMEHTUPOBATh €T0, OpaTh Ha Ce0sI OTBETCTBEHHOCTh
3a PEILCHHUE;

OLICHMBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO 3PYAUIIMUA B 00JacTH (DU3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJbTYPHBIH YPOBEHb.

CaMOKOHTPO/Ib, SMOIMOHATbHBIN HHTE/JIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHUBbI B JEATEIHHOCTH,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

BJIAJIeTh HAaBBIKAMU I103HABATENILHOU pedIeKCHM KaK OCO3HAHMS COBEPIIAEMBIX
JIeMCTBUI M MBICIUTEIbHBIX IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA;

UCIIONIb30BaTh NpUEMBI peduieKCHM ISl OLEHKU CUTYyallMH, BhIOOpa BEPHOTO
peleHus;

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHUBBI M QpTYMEHTBI IPYTHX MIPHU aHAIHU3€E PE3yIbTAaTOB I€ATEIHHOCTH;

MPUHUMATD ce0s1, MOHNUMAasi CBOM HEJOCTATKH M IOCTOMHCTBA;

IPUHUMATh MOTHUBBI M a@pTYMEHTBI IPYTUX [P aHAJIU3€E Pe3y/IbTaTOB AESTEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO APYIHX Ha OIIMOKH.

B npouecce AOCTHMXKEHMS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS IPOTrPaMMBbI
no (¢Gu3MKe I8 YpOBHS CpeAHero oOmiero o0pa3oBaHus y OOy4arommxcs
COBEPIIICHCTBYETCS AMOIMOHATLHBIH WHTEIJICKT, Ipenoararnui
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHMs, BKJIIOYAIONIEr0 CIIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAILHOE
COCTOSIHHE, BUJIETh HAMPABJICHUS PA3BUTHUS COOCTBEHHON AMOIIMOHAIBHOM chephl, OBITH
YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBaHUS, BKIIOYAKOMIETO CAaMOKOHTPOJb, YMEHUE NPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CTOCOOHOCTh aJaTUPOBATHCS K IMOILIMOHAIbHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUM, BKJIIOYAIONIEH CTPEMJICHHE K JIOCTHKEHHUIO LU WU
ycnexy, ONTHUMHU3M, HHUIHUATUBHOCTh, YMEHHE JEHCTBOBaTh, MCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIFOYAIOMICH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUN OOIIEHHS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpaMBaTh OTHOILICHMS
C APYTHMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIIATh HHTEPEC U pa3peliaTh KOHMIUKTHI.

IHPEAMETHBIE PE3YJIbTATBI

K koHiy obyuyenust B 10 kjacce mnperMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJaAIOUINXCS YMEHUMN:

JIEMOHCTPUPOBATh HA TMpPUMEPaX pojiib U MecTo (Gu3uku B (POpMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKOU ESITETbHOCTH JIFOJICH;

YUUTHIBATh  TPaHULBl  MPUMEHEHUS  U3YYCHHBIX  (U3UYECKUX  MOJICIICH:
MaTepualibHasg TOYKa, MHEpUUaIbHAasi CUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TENO,
UJICATBHBIN Ta3, MOAEIM CTPOEHUSI Ta30B, >KUJIKOCTEH WM TBEPIBIX TEJ, TOYEUYHBIN
IIEKTPUUECKUM 3aps] MpU pelieHnH (PU3NUEeCKHUX 3a7a4;

pacrio3HaBaTh (U3UUYECKHE SIBJICHUS (MpOLEeCChl) W OOBACHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYISIPHO-KHHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA H
ANEKTPOIMHAMUKHU: PAaBHOMEPHOE M PABHOYCKOPEHHOE IPSAMOJIMHENHOE JIBU)KEHUE,
CBOOO/IHOE TMAaJeHUE Tel, ABUKEHUE IO OKPY)KHOCTH, WHEpIUs, B3aHMMOJICHCTBUE
ten, aud@ysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE MKUIKOCTEM M TBEPABIX TeT,
U3MEHEHHE OOBEMa Tell MNpU HarpeBaHUM (OXJAXKIEHUHU), TEIJIOBOE paBHOBECHUE,
WCIIapeHne, KOHJCHCANsl, IJIaBJICHUE, KPUCTAILUIM3alusl, KUIIEHUE, BIAKHOCTh BO3/1yXa,
MOBBIIICHUE JTaBJICHHS Tra3a IPHU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBS3b MEXKIY
rapaMeTpaMy COCTOSHMS ra3a B M30IPOLECCAX, AJEKTPU3ALUs TEJ, B3aUMOIECHCTBHUE
3apsI0B;

ONKCHIBATh MEXaHUYECKOE JBI)KEHHE, UCHONb3ysd (U3MUECKHEe BEITMYMUHBIL:
KOOpJMHATA, IIyTh, IIEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYJIbC
Tela, KUHETHUYECKas OJHEprus, TMOTCHIMAIbHAS DJHEpPrus, MexaHudeckas paboTa,
MEXaHU4ecKasi MOIIHOCTh; MPU ONMUCAHUU MPABUIIBLHO TPAKTOBATH (PU3UUECKUU CMBICIT
UCIOJIb3YEMbIX BEJIIMYMH, HMX OO0O3HAUYeHHS W EAUHUIBI, HAXOAUTh (HOPMYJIBI,
CBSI3bIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEIMYHMHAMU;
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OIKCHIBaTh W3Y4YEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIONb3YS
¢u3nyeckue BEIMYMHBL: JaBJICHUE ra3a, TeMIlepaTypa, CpeAHssl KHHETUYECKasi SHEeprus
Xa0THYECKOr0 JIBIDKEHUS MOJIEKYJ, CpeIHEKBaJpaThdHas CKOPOCTh MOJIEKY,
KOJIMYECTBO TEMJIOThl, BHYTPEHHSsI AHEprus, paborta raza, Ko3(QQPUUUEHT MOJE3HOTO
JCHUCTBHSI TETJIOBOTO JBHUTATENS;, MPU OMWCAHUHU TPABUIBHO TPAKTOBATh (U3NUYECKUIN
CMBICT UCTOJB3YEMBIX BEIMYMH, UX OOO3HAYCHHS] W EAUHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOLIME TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMH BEJIMUHHAM;

OIKCHIBaTh HM3yYEHHBIE 3JIEKTPUUYECKUE CBOWCTBA BEIECTBA U JJIEKTPUUYECKHE
SBJICHUST (TIPOLIECCHI), MCMONb3yd (PU3NUECKUE BEJIMYMHBL: JJIEKTPUUYECKUM 3aps,
AIIEKTPUYECKOE TMOJe, HANpsLKEHHOCTh TMMOJIA, MOTEHIHMAN, Pa3HOCTh MOTEHIMAJIOB;
IIPY ONMCAHUU IIPABUIIBHO TPAKTOBATH (PU3MUECKUN CMBICI UCIOJIb3YEMBIX BEJIUYUH, UX
0003HAUEHUsl U €IMHULIbI; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMUMHY C IPYTUMHU BEJIMYNHAMY;

aHAJIM3UPOBAThH (PU3UUYECKUE MPOLIECCHI U SBJICHUS, UCIIONIB3YA (PU3MUECKHUE 3aKOHBI
U TNPUHLHUIBL 3aKOoH BcemupHoro tsrotenus, |, Il m Il 3akonsr HproToHa, 3akoH
COXpaHEHHUS MEXaHMYEeCKOM DSHEPruu, 3aKOH COXPaHEHUS WMIYJIbCa, MPUHIUI
CYNEpPIO3ULIUKA CUJI, TPUHIUI PABHONPABHUS MHEPIHAIBHBIX CHUCTEM OTCUETa,
MOJIEKYJIIPHO-KHHETUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeAHEeW KHWHETHYECKOW SHEPruu TEIUIOBOIO JBIMKEHUS MOJIEKYl1 C abCONIOTHOM
TEMIIEPaTypOi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHMS AJIEKTPUUYECKOIO
3apsina, 3akoH KysnoHa, mpu 3ToM pas3nnyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe BhIPAKEHUE U YCIOBUS (TPaHULIbI, 001aCTH) MTPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPHUHIUIBI JIEHCTBUS MAIIWH, TPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pa3iuyaTh YCIOBHS HMX O€30MacHOr0 HCIIONL30BAaHUS B IOBCEIHEBHOM
KU3HU;

BBIMOJIHATD YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBJICHUN U MPOIIECCOB
C HUCMOJb30BAHMEM TMPSAMBIX, U KOCBEHHBIX H3MEpPEHHUH, NmpHU 3TOM (POPMYIHPOBAThH
npoOieMy/3agady W THUIOTE3y YYeOHOTO OKCIIEPUMEHTa, COOMpaTh YCTAHOBKY
U3 MPEJI0KEHHOT0 000pYAOBaHHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBODI;

OCYILECTBIISTh MPSIMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEJIMYUH, IIPU 3TOM
BbIOMpAaTh ONTUMAIBHBIN CHOCOO H3MEPEHUS W HCIOJb30BaTh H3BECTHBIE METO/bI
OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUI];

UCCIIEZIOBATh 3aBUCUMOCTH MEXY (PU3MUECKMMH BEIMUMHAMU C UCTOIb30BAaHUEM
IPSIMBIX MU3MEPEHHH, IPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThHI
MOTy4EHHON 3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHJE TaONUIl U TpadUKOB, JEIaTh
BBIBOJIBI IO PE3YJIbTaTaM MCCIICTOBAHNUS;

co0uro1aTh MpaBuiia 6€30MacHOro TPyAa MPH MPOBEICHUH HCCIIeI0BAaHUN B paMKax
y4eOHOIro H3KCHEepUMEHTa, y4eOHO-HCCIIEAOBATENbCKON W TPOEKTHON JesATENIbHOCTU
C UCII0JIb30BAHUEM U3MEPHUTENBHBIX YCTPONCTB U JIADOPAaTOPHOr0 000PYI0BaHUS;

pemaTh pacdy€THBIE 3a/1a4d C SIBHO 33JaHHON (U3WYECKOW MOMAEINBIO, UCTIOIB3YS
¢busnyeckue 3aKOHBI W TPHHIIMIBI, HA OCHOBE aHajM3a YCIOBHs 3aJadd BHIOMpAThH
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(GU3HYECKYI0 MOJIENh, BBIACIATh (PU3NYECKHE BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIC
JUIs1 €€ peIIeHUs, TPOBOJIUTH PACUETHI U OLICHUBATh PEATIbHOCTh MOJIYYEHHOTO 3HAYCHUS
(bU3UYECKON BEJIMYMHBIL;

pemarh KayeCTBEHHBIC 3aJa4d: BBICTPAUMBATH JIOTMYECKU HEMPOTUBOPECUHUBYIO
LETIOYKY PACCYXKJIECHUUM C OINOPOM Ha U3YYECHHBIE 3aKOHBI, 3aKOHOMEpPHOCTH W
(bu3UYECKHE SABIICHNUS,

UCIOJIb30BaTh MPU PEUIEHUH YYEOHBIX 3a7a4 COBPEMEHHbIE HWH(OpPMAIMOHHBIC
TEXHOJOTUM JJIsl TIOWCKA, CTPYKTYPUPOBAHHMS, HWHTEPHPETALMUA W MPEACTABICHUS
y4eOHOM U HAYIHO-TIONYJIIPHON HH(POPMAIIUU, TTOTYYEHHON U3 Pa3TMYHBIX HCTOYHHUKOB,
KPUTUYECKU aHATM3UPOBATh MOTydaeMylo HH(popMaIunio;

MPUBOJIUTHh TPUMEPHl BKIAJAa POCCHMCKUX M 3apYyOCKHBIX YUEHBIX -(DHU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOT UM,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKE B TIOBCEJIHEBHOW IKU3HU
JUIst obecrieueHusi Oe30MacHOCTH MpH OOpallleHuH ¢ MpUOOpaMU W TEXHUYECKHUMU
YCTPONCTBAMU, JII COXPAHEHHsS 3J0pPOBbS M COOJIIOJIEHUS HOPM DKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAaKOLIEH CpelIE;

paboTaTh B rpyMIie C BBIMOJIHEHUEM PA3IMYHBIX COIUATLHBIX POJICH, MIIAHUPOBATh
paboTy TpymIbl, paldoOHAIBHO pacHpenensTh O00S3aHHOCTH U  IUIAHUPOBATH
JEATEIbHOCTh B HECTAHJIAPTHBIX CUTYyalUsX, aJE€KBAaTHO OLIEHUBATh BKJAJ KaXKJIOTrO
W3 YYaCTHUKOB TPYIIIIBI B PEIIEHHUE paccMaTpUBaeMoi MpoOJIeMBbl.
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TEMATUYECKOE IINIAHUPOBAHHUE!

10 KJIACC
HanmenoBanue
Ne KomuuaectBo OCHOBHBIE BUIBI I€ATEIBHOCTH
pa3zesoB U TeEM [IporpammHoOe conepxaHue
n/m 4acoB 00 y4aroImuxcs

y4eOHOI0 IIpeIMeTa

Pa3nen 1. ®usuka v MeTOAbI HAYYHOI O MIO3HAHMS

1.1 | ®usuka u MeToabI 2 ®duznka — HayKa O MPUPO/IE. N3ydenune HayyHbIX (IMIUPUYECKUX U
HAYy4YHOT'O TO3HAHUS HayuHnble MeTo1bl mO3HaHUS TEOPETUYECKUX ) METO OB TIO3HAHUS
OKpYKaroIiero Mupa. OKPYXAaroIero Mupa.
Ponp skcniepumenTa u reopun OOcyxaeHue rpaHul TPUMEHUMOCTH
B [IPOLIECCE MMO3HAHUSI TPUPOJIBI. (U3HUECKUX 3aKOHOB M TEOPHA.
DKCHEepUMEHT B (PU3HKE. Pabota B rpymnme no noaroToBke
MopenupoBanue pU3NYECKUX KOPOTKHX COOOIIEHUI O POJIM U MECTe
SIBJIEHUW U TTponieccoB. Hayunsie (GU3KMKK B HayKe U B IPAKTUIECKOM
runore3bl. Pu3ndecKrue 3aKOHbI U NEATEIIHOCTH JIFOJIEH.
TeOopuu. I paHULIbI NPUMEHUMOCTH JleMoHCTpanus aHaJOroBbIX U
¢uznyeckux 3akoHOB. [IpuHIUN U (POBBIX U3MEPUTENBHBIX TPUOOPOB,
COOTBETCTBHUS. KOMITbIOTEPHBIX JIATYUKOB.
Ponb u Mmecto Gpusuku OcBoeHME OCHOBHBIX MPUEMOB padOTHI
B (hopMUPOBAHUM COBPEMEHHOM ¢ nudpoBoit maboparopuel 1Mo GhusuKe
HAy4YHOU KapTUHBI MHPA,
B IIPAKTUYECKON AECATEIbHOCTH JIOACH
Hroro no pazaeny 2

! Tlpu paspaboTke paboueil MpOrpaMMbI B TEMAaTHYECKOM ITAHUPOBAHMU JIOJDKHBI OBITH yYTEHHI BO3MOXKHOCTH HCHOJIB30BAHUS DIEKTPOHHBIX (IH(POB BIX)
00pa30BaTENbHBIX PECYPCOB, SIBISIOUIMXCS Y1eOHO-METOAUUECKUMH MaTepHaIaMy, COEPKaHUE KOTOPhIX COOTBETCTBYET 3aKOHO/ATENILCTBY 00 00pa30BaHUU.
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Pasznen 2. Mexanuka

2.1

Kunemartunka

MexaHndyeckoe ABUKEHHUE.
OTHOCHUTENIBHOCTh MEXAHUYECKOT O
nBrkeHus. Cucrema oTcuéTra.
Tpaekropusi.

[lepemenienue, CKOpoCTh (CpeaHsist
CKOPOCTh, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MATEPUATILHON TOYKH,
UX MPOEKIIUU HA OCU CUCTEMBI
koopauHat. CrnoxxkeHue
MEPEMENIEHUN U CII0KEHNE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JBUKCHUE.
I'paduku 3aBUCUMOCTH KOOpIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
nepeMelleHrs MaTepruaibHOU TOUKU
OT BPEMEHHU.

CBoOoniHOE najsieHue. Y CKopeHue
CBOOOJHOIO MaJIeHHUs.
KpuBonuHeiiHOE 1BUXEHUE.
JIBM>KEHME MaTepruaIbHON TOUKHU
10 OKPY>KHOCTH C TIOCTOSIHHOM 11O
MOJIYJIFO CKOPOCTBIO. YTJI0Bas
CKOPOCTb, JIMHENHAsA CKOPOCTb.
[lepron u yactora oOpaleHus.
LleHTpOCTpEMUTETBHOE YCKOPEHHE.
TexHuueckre ycTporucTBa u

[IpoBeneHre SKCIIEpUMEHTA: U3yYEHUE
HEPaBHOMEPHOI'O IBUXKEHUS C LIETIBIO
OnpeJIeIEHUs] MTHOBEHHOM CKOPOCTH;
UCCJICIOBAaHNE COOTHOIICHUS MEXKTY
MyTSIMU, IPONUACHHBIMU TEJIOM

3a MOCIeI0BaTENIbHbIC PABHbBIC
POMEXYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUKEHUU

C HAaYAJIbHOM CKOPOCTHIO, PABHOU HYIIIO;
M3Yy4YEHUE JIBUXKEHUS IIapuKa B BA3KOU
KUJIKOCTH; U3y4EHUE JBUKECHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX ITPUHIUIIOB
JEUCTBUSI TEXHUUYECKUX YCTPOMCTB,
TaKUX KaK: CIIUJIOMETP, LIEMTHBIE U
peMEHHBIE Tepelaun JTBUKCHUS; U
yCJIOBUH X 6€30MacHOro
UCII0JIb30BaHUS B IOBCETHEBHOM
KHU3HH.

Pemenue pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOM (PU3UIECKON MOJCIHIO

C HCTIOIb30BAaHUEM OCHOBHBIX (DOPMYIT
KMHEMAaTHKHU.

[TocTpoenue u anau3 rpauKoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

JUJIs1 PABHOMEPHOTO
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MPAKTUYECKOE TPUMEHEHHE:
CIIUIOMETP, NIBUKEHHUE CHAPSIIOB,
LEMHBIE U PEMEHHBIE TIEpEIaun

U PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOT 0
JIBUYKEHUS.

Pacno3naBanue pu3n4ecKux sBJICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE
JIBIDKEHHE, CBOOOTHOE MaJICHUE TEJl,
JBU>KEHUE TIO OKPYKHOCTH.

Onucanne MEXaHUYEeCKOro IBUKEHUS
C UCIOJIb30BaHNEM (U3UUECKUX
BEJIMYMH: KOOPAUHATA, MYTh,
nepeMenieHue, CKOpocTh, YCKOPEHUE.
Pabora B rpynnax npu rjiaHupOBaHUH,
MIPOBEJICHUU U UHTEpHpETallun
pPe3yJIbTAaTOB OMBITOB U aHATU3E
JOTIOJTHUTENILHBIX UICTOUHUKOB
uH(dOpMAITIH TI0 TEME

2.2

JlnHaMuKa

[IpuHIMIT OTHOCUTENBHOCTH
INanuies. Ilepssiii 3akoH HproToHAa.
HNuepunanbHble CHCTEMBI OTCUETA.
Macca Tena. Cuna. [Ipuniun
CYIIEpIO3UIIUM CUJI. BTOpOo# 3aK0H

HproTona /11 MmarepuaibHOM TOYKH.

Tpernit 3akoH HeroToHa

JUTSL MaTepUaIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHHS.
Cuna tsoxectu. IlepBas
KOCMHUYECKAsi CKOPOCTb.

CpaBHeHHE Macc B3aUMOICHCTBYIOLIUX
TEN.

N3y4uenue 3aBUCUMOCTH CHUJIBI
YIIPYTOCTH OT Jehopmanuu; cpaBHEHUE
CWJI TPEHUS TTOKOSI, KaUyeHUs U
CKOJIb)KCHHUSI.

OOBbsicHEHHE HEBECOMOCTH.
[IpoBeneHue FKCIIEpUMEHTA!
UCCJIEIOBaHNE 3aBUCUMOCTH CHJI
YIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
U PE3MHOBOM 00pasIle, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenune. Bunbl Tpenus (mokos,
CKOJIb)KCHHUSI, KAUCHUS).

Cuna tpenus. Cyxoe TpeHue.
Cuita TpeHUs CKOJIBKEHUS U CHUJIa
TpeHus nokos. Koaddumuent
TpeHus. Cuia COnpOTUBIICHUS
MIpU JBUKEHUU TeNa B )KUIKOCTU
WJIU Ta3e.

[TocTynaTtenpHOE U BpalaTeabHOE
JBUKEHHUE aOCOIOTHO TBEPIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpaieHus. [nedo cumel. Y cioBus
paBHOBECHS TBEPAOTO TENA.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE MPUMEHEHHUE:
NOAIINITHUKY, IBUKEHUE
UCKYCCTBEHHBIX CITYTHUKOB

nedopmanun; u3ydeHue JTBUKCHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH;
MCCIIEJ0OBAHNE YCIIOBUN PaBHOBECHS
TBEPAOTO TEJA, UMEIOLIETO OCh
BpaIlcHusI.

OOBsicHeHHEe 0COOEHHOCTEN
PaBHOMEPHOI'O U paBHOYCKOPEHHOTO
MPSAMOJIMHENHOTO IBH)KEHUS,
CBOOOJIHOTO MaJCHUS TEJl, ABUKECHHUS
10 OKPYXHOCTH Ha OCHOBE 3aKOHOB
Herorona, 3ak0Ha BCEMUPHOTO
TATOTEHUS.

OObsiCHEHHE OCHOBHBIX TTPUHITUIIOB
JNEUCTBUS MOAIIMITHUKOB U UX
MPaKTUYECKOTO TPUMEHEHUSI.
OObsicHEHUE IBMYKCHUS UCKYCCTBEHHBIX
CITYTHUKOB.

Pemenune pacu€THBIX 3a7a4 C SIBHO
3aIaHHON (PU3UYECKON MOJIENBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
U GopMyI TUHAMUKH.

PacniosnaBanvie Gpu3nyeckux sSBICHUN
B YUEOHBIX OMBITAX U OKPYKarolen
YKU3HU: UHEPLINS, B3aUMOJICUCTBUE TE.
AHanmu3 pU3NYECKUX MPOIIECCOB U
SIBJICHUH C UCIIOJIb30BAHUEM 3aKOHOB U
MPUHIIUAIIOB: 32aKOH BCEMUPHOTO
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tarorenus, I, I u III 3akonsl HeroTOHA,
MIPUHIINT CYIIEPIIO3UIIAN CHJI, TPUHIIUII
PaBHOIIPABHOCTH UHEPILIMATIBHBIX
CUCTEM OTCYETA

2.3

3aKOHbBI COXPAaHEHHUS B
MEXaHUKE

NMnynbsc MaTepraibHON TOYKH
(Tena), cucTeMbl MaTepUAIbHBIX

TOYCK. I/IMHYHBC CHJIBI 1 U3MCHCHUC
HMITYyJIbCa TCJIa. 3aKoH COXpaHCHUA
HMITYJIbCA. PeakTuBHOE JABUKCHHUC.

Pa6Gora cuiibl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus
MaTepraJbHOM TOUKH. Teopema
00 U3MEHEHUU KUHETUYECKON
SHEPIrUH.

[TorennmaneHas SHEPrHUs.
[ToreHumManbHass SHEPrUs ypyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHumanbHas 3Heprus Tea
BOJIM3U MMOBEPXHOCTH 3EMJIH.
IloTeHmnanbHBIE U
HETOTECHIIUAJIbHBIE CUJIbI. CBSI3b
paboOTHI HETTOTEHIIUAJILHBIX CHJI
C U3MEHECHUEM MEXaHUYECKON
DHEPIUMU CUCTEMBI TeJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPIrUH.

Yupyrue u Heynpyrue

[IpoBeneHnEe 3KCIEPUMEHTA: U3yUEHUE
a0COJIIOTHO HEYIPYTOro ynapa

C IOMOUIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MASITHUKOB; UCCIIEIOBAaHNE
CBS13U PabOTHI CUJIbI C U3MEHEHUEM
MEXaHUYECKOW JHEPIUM Tela

Ha IIPUMEPE PACTSKEHUS pE3HHOBOIO
KIyTa.

OneHka abCOIOTHBIX U OTHOCUTEIIbHBIX
NOTPEIIHOCTEN 3MEpEHUN (PU3NUECKUX
BEJIMYMH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UYCCKON MOJICIBIO

C MCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
1 GOopMyJI IMHAMUKH U 3aKOHOB
COXPaHCHMUS.

Pemrenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha U3YYEHHBIE B pa3fere
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (pU3HYECKHUE SBICHUS.

Onucanue MEXaHUYECKOTO IBUKEHUS C
UCIOJIb30BaHUEM (PU3HUECKUX BETUUMH:
UMITYJIbC T€Na, KHHETUYECKast SHEPIHsl,
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CTOJIKHOBEHHUS.
TexHuueckre ycTporucTBa u
[IPAKTUYECKOE TPUMEHEHHUE:
BOJAOMET, KONIEP, NPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET

NOTEHIMAJIbHAS SHEPTHsl, MEXaHUYECKas
paboTa, MeXaHUYEeCKasi MOLHOCTb.
AHanmn3 pU3NIECKUX MPOIIECCOB U
SIBJICHUI C UCITOJIb30BAaHUEM 3aKOHA
COXpaHEHUs] MEXaHUYECKOW SHEPIuH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OObsicCHEHHE OCHOBHBIX TPUHITUIIOB
JEUCTBUS U MMPAKTUYECKOTO
NPUMEHEHUS TEXHUYECKUX YCTPOMCTB,
TAKUX KaK: BOAOMET, KONED,
IIPY’KUHHBIN ITUCTOJIET.

OOBbsiICHEHUE IBMXKEHUS PAKET C ONTOPOI
Ha U3y4YCHHbIE (PU3NYECKUE BEITUYUHBI U
3aKOHBI MEXaHUKHU.

Hcnonp30BaHue Npy MOATOTOBKE
COOOIIIEHNH O TPUMEHEHUH 3aKOHOB
MEXaHUKHA COBPEMEHHBIX
MH(}OPMAIIMOHHBIX TEXHOJIOTUM JIJIs
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALMHU U NPEICTABICHUS
uH(bOpMAIH, KPUTUIECKUHN aHATTU3
noixyyaemMon nH(popMauu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEOBAHNN 3aBUCHUMOCTEN
($u3nYeCKUX BEITMYHH, TPOBEPKa
IPEIJIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pasznen 3. Mouieky/sipHasi pU3HKa ¥ TEPMOAMHAMUKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUH U UX OMBITHOE 00OCHOBAHUE.
bpoyHOBCKOE NIBHKEHUE.
Huddyzus. Xapakrep ABIKCHUS U
B3aMMOJICMCTBUS YaCTUL BEIIECTBA.
Mopenu cTpoeHus ra3os,
KHUIKOCTEN U TBEPABIX TEN U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojener. Macca u
pasmepsl mosiekyil. KonndectBo
BemiecTBa. IlocTossHHas ABoraapo.
TennoBoe paBHOBECHE.
TemmepaTtypa u €€ u3MepeHue.
[Ikama remneparyp Llenbcusi.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KUHETHY €CKOM
TEOPUH UACAIBHOTO rasa.
AOGcommoTHas TeMreparypa Kak Mepa
CpEIHEN KUHETUYECKON SHEPTUU
TEIJIOBOTO JBM>KEHHUS YACTHI] Ta3a.
[IIkama Temnepatyp KenabBuna.
['a30BbIE 3aKOHBI. Y paBHEHUE
Menneneea—Knaneitpona.

3akoH lansToHa. M3ompoiieccsl

[IpoBeneHne d3KCIEpUMEHTA:
OIpeZIeNICHHE MacChl BO3yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MepeHnii 00bEMa KOMHATBHI, 1aBJICHUS
Y TEMIIEPATYpPbI BO3AyXa B HEW;
MICCJIEIOBAaHNE 3aBUCUMOCTH MEXTY
napamMeTpamMu COCTOSTHUSI pa3peKEHHOT O
rasa.

OreHka aOCOMIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MepeHn PU3NIECKUX
BEJIMYHH.

OOBbsiICHEHME OCHOBHBIX TPUHIIUIIOB
NENCTBUI TepMOMETpa U OapoMeTpa u
yCJIOBUH X 6€30MacHOro
VICIIOJIb30BaHMS B ITOBCETHEBHOMN
KU3HH.

PacnioznaBanvie Gpuznyueckux sBICHUN

B yU4€OHBIX OMBITAX U OKPY>KaroIIeH
KU3HU: TUddy3us, OpoyHOBCKOE
JBHKCHUE.

Onucanue TEIUIOBBIX SABJICHUN

C UCIOJIb30BaHUEM (PU3HUECKUX
BEJIMYMH: JIABJIICHUE ra3a, TeMIeparypa,
CpEIHAS] KHHETUYECKAasl SHEPIUs
Xa0TUYECKOT0 IBUKEHUSI MOJIEKYII,
CPEHEKBaApPAaTHYHAsA CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
U30IIPOLIECCOB: U30TEPMa, U30X0pa,
n3obapa.

TexHuyeckre ycTponucTsa u
IIPAKTUYECKOE IIPUMEHEHHUE:
TEPMOMETP, OapoMeTp

MOJIEKYIL.

AHanu3 pU3n4ecKuX IpoIeccoB U
SIBIICHUU ¢ ucnojb3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEN
KMHETUYECKOU YHEPTUU TEILIOBOIO
JBIDKCHUST MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATYPOU.

Pemenune pacu€THbIX 3a71a4 € IBHO
3a7aHHON (PU3UYECKON MOAEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX
nonoxeHnit MKT, 3akoHOB u dhopmyn
MOJIEKYJISIPHOU (PU3UKH.

Pabota B rpymnmnax npu miaHupOBaHUH,
MPOBEJICHUU U UHTEPIIPETALUN
PE3YyIBTATOB OMBITOB U aHATIU3E
JOTIOJTHUTEIIbHBIX UICTOUHUKOB
uH(dOpMaIIIK IO TEME

3.2

OCHOBBI
TEPMOIMHAMH KU

10

TepMoanHamMu4deckasi CUCTEMA.
BHyTpeHHss sHEpTrUA
TEPMOJUHAMHUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHUSI.
KonuuecTBo Tennotsl u padora.
BuyTpeHHsIs 3HEprust 0THOATOMHOTO
HJIcaIbHOro raza. Buasl
TEIIONEPEAauM: TEIIONPOBOIHOCTb,
KOHBEKIIHs, U3JIy4YEeHUE. Y IeTIbHas
TEIJIOEMKOCTh BELIECTBA.

[IpoBeneHne 3KCIEpUMEHTA: U3MEPEHHUE
YAEIBbHON TETIIOEMKOCTH BEIIECTBA.
Ornenka aOCONIOTHBIX M OTHOCHUTEIBbHBIX
MOTPEITHOCTEN U3MEpeHU (PU3nIecKux
BEJINYHH.

N3ydenue mojeneil napoBoil TypOUHBI,
JIBUTATENS] BHYTPEHHETO CTOPAHUS,
PEaKTUBHOTO IBUTATEIIS.

OOBsicCHeHHE TIPUHITUIIOB JIEUCTBUS U
YCJIOBHI 0€30I1aCHOT'0 MCIIOIb30BaHUS
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KommuecTBo TerioTsl

U TEIIonepeaaye.

ITonsarue 06 aguabaTHOM IpoIlecce.
[TepBbli1 3aKOH TEPMOIMHAMUKH.
[IprumeHenue repBoro 3aKkoHa
TEPMOJUHAMUKH K U30IPOLIECCAM.
I'papmueckas nHTEpIpETALUL
paboTHI Taza.

BTopoii 3aK0H TEPMOIUHAMUKH.
HeoGpatumocTs mpoiieccoB

B [IPUPOJE.

TemtoBble MauHbL. [TprUHITUTIBI
JEHCTBUS TEIJIOBBIX MAIlIMH.
[TpeobpazoBanus IHEPTUH

B TEIUIOBBIX MAIlIMHAX.
Koadunuent nonesnoro aecTaus
TEIUIOBOW MAIlIWHBI.

Hukn KapHo u ero ko3gpuuueHt
IIOJIE3HOT'O JICHCTBUS.
DKOJ0ruyecKkrue npoodemMsl
TEIJIO3HEPT€TUKHU.

TexHuueckne ycTpoucTsa u
MPaKTUYECKOE MPUMEHEHHE:
JIBUTATE]Ib BHYTPEHHETO CrOpaHus,
OBITOBOH XOJIONUIIBHHUK,
KOHJAULMOHED

B TIOBCETHEBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CrOpaHusi, ObITOBOIO
XOJOJAWIbHUKA, KOHIUIMOHEPA.
OmnucaHue CBOMCTB T€J U TEIJIOBBIX
SIBJICHUW C UCIIOJIb30BaHUEM
dbu3NYECKUX BETMYMH: JABJICHUE Ta3a,
TEeMIepaTypa, KOJIUIECTBO TETIOTHI,
BHYTPEHHsIS DHEPTUs, paboTa rasa.
Pemenne pacu€THbIX 33134 C SIBHO
3aJJaHHOUN (PU3HIECKON MOJCIHIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (HOpMYyI MOJEKYJISIPHON (DU3UKHU U
TEPMOJAMHAMUKHU.

Pemenne kauecTBEHHBIX 3a7a4

C OIOpOI HAa U3yUEHHBIE B pa3fiee
«MonekynsipHas gusuka u
TEPMOJMHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBTICHHSI.

Pabora B rpymnmax npu aHanmse
JIOTIOJIHUTENIbHBIX UCTOYHUKOB
uH(GOpPMAIUH TI0 TEME
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3.3

ArperarHsie
COCTOSIHMS BEILECTBA.
@da30BbIE TTEPEXOABI

[TapooOpa3zoBaHue U KOHACHCAIHS.
HcnapeHue u KUMeHUeE.
AOGCOIIOTHAS U OTHOCUTEIIbHAS
BJIAKHOCTbh BO3ayxa. HaceimeHHbIn
nap. Y IenpHas Teriora
napoo6pa3oBaHusi. 3aBUCUMOCTh
TEMIIEPATYPHI KUTIEHUS OT TABJICHUS.
TBépnoe Teno. Kpucrammmueckue u
amop(dHbIe Tena. AHU30TPOMHS
CBOMCTB KPUCTAJJIOB. JKuakue
kpuctauibl. CoBpeMEHHbIE
Marepuaisl. [lnapnenue u
KpUCTAJUIM3alMs. Y IeJIbHas TeIIoTa
riaBnienus. CyOoaumanusi.
YpaBHeHHE TEIIOBOrO OaaHca.
TexHuueckre ycTporucTBa u
MPaKTUYECKOE MPUMEHEHHUE:
TUTPOMETP U TICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHUSI COBPEMEHHBIX
MaTepuagoB, B TOM YUCIIE
HaHOMAaTEpHUaJIOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHre SKCIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOW BIQXKHOCTH BO31yXa.
Orenka aOCOIFOTHBIX U OTHOCUTEIIbHBIX
MOTPEIIHOCTEN N3MEepEeHUN (PU3NIECKUX
BEJINYUH.

N3ydyeHne cBOMCTB HACHICHHBIX
apoB, CIOCOOOB U3MEpPEHUs
BJIQYKHOCTH

HaGmonenue kunenus nmpu
MOHUKEHHOM JIaBJICHUM, HATPEBAHUS

Y TJIABJICHUS KPUCTAIIMUECKOTO
BEILIECTBA.

OObsiCHEHUE TPUHIIUIIOB JIEHCTBUS U
yCIIOBUI 6€30MacHOr0 UCIOIb30BaHUS
B [IOBCEJIHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KAJTOPUMETPA.

N3ydyeHne TeXHOJIOTHUM MOTy4dCHUS
COBPEMEHHBIX MaTE€pPHAJIOB, B TOM YHCIIC
HaHOMAaTepHUasoB.

Pemenue pacu€THbIX 3a71a4 C SIBHO
3aJJaHHON (PU3HIECKON MOJCITHIO

C UCIOJIb30BAaHUEM YPABHEHHUS
TEIJIOBOTO OaaHca.

Penienune kauecTBEHHBIX 3a1a4

C OMOPOM HA U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKHE
SBJICHUS T10 TEME.
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Pacnio3naBanue ¢pu3nyeckux sSBICHUN
B YU€OHBIX OMBITAX U OKPY>KAIOIIEH
KU3HU: nedopmarust TBEPAbIX TeT,
HarpeBaHue U OXJIAXKJCHUE Tell,
W3MEHEHUE arperaTHbIX COCTOSIHUM
BEIIECTBA U OOBICHEHUE UX HA OCHOBE
3aKOHOB U (POPMYJ MOJIEKYJIIPHOU
bu3uKH.

Hcnonb3oBanue nHGOPMAITUOHHBIX
TEXHOJIOTUM JIJIs1 TTIOKCKA,
CTPYKTYpUPOBAHMUS, UHTEPIPETAIIUU U
npeacTaBieHus HHGOpMaIUy Mpy
MOJIFOTOBKE COOOIIEHU O TPUMEHEHUHN
3aKOHOB MOJICKYJISIPHON (DU3UKHU U
TEPMOJANHAMHKHU B TEXHHUKE

Y TEXHOJIOTUSIX

Hroro no pazneny 24
Paznen 4. djekTpoauHaMuKa
4.1 | DnekrpocraTuka 10 DnekTpu3anus Tel. JnekTpudeckuii | [IpoBeeHne sKcriepuMeHTa: U3MEepeHue

3apsan. [IBa Buaa 3JIEeKTPUYECKUX
3apsanoB. [IpoBogHuKw,
JIUBJICKTPUKU U MOTYIPOBOJHUKMU.
3aKOH COXpPaHEHUS INEKTPUUECKOTO
3apsaa.

BzaumopericTBue 3aps10B. 3aKOH
Kynona. ToueuHslii 3JIEKTpUYECKUN
3apsl. DNEKTPUUECKOE TOJIE.

JIEKTPOEMKOCTU KOHJIEHCATOPA.
Orerka aOCOMOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEpPEeHH (PU3NIECKIX
BEJINYMH.

N3yueHue NpuHIUIIOB ACHCTBUS
JIIEKTPOCKOIIA, HIIEKTPOMETPA,
KOH/JIEHCATOpa.

N3yueHue NpuHIUIIOB AEHCTBUS
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Hanpsk€HHOCTB 3JIEKTPUYECKOTO
nosi. [IpuHiun cyneprnosuuuu
BJICKTPUYECKUX TTOJer. JIMHUM
HaNPsHKEHHOCTU DJIEKTPUUYECKOTO
HOJIA.

Pabota cui 351eKTpoCTaTH4eCcKOro
noJis1. [lorennuan. Pa3HocTs
noteHuuanoB. [I[poBogHUKHN 1
JIUDJIEKTPUKU B
AJEKTPOCTATUYECKOM MOJIE.
JlvanexTpuyeckas MPOHULAEMOCTb.
DnekTpoéMKocTh. KoHaeHncarop.
DNEeKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsKEHHOI 0 KOHJIEHCATOpa.
TexHuueckre ycTporucTBa u
IPaKTUYECKOE MPUMEHEHHUE:
AJIEKTPOCKOIL, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAS 3alUTA,
3a3eMJICHUE JIEKTPONPUOOPOB,
KOHJIEHCATOP, KONIMPOBAJIbHBIN
anrapar, CTpyMHBIN IPUHTEP

U yCJIOBHI 0€30MacHOr0 MPUMEHEHHUS
B [IPAKTUYECKOMN KHU3HHU,
KOIIMPOBAJILHOT'O anmnapara, CTpyiHOIro
MIpUHTEpA.

Paccmotpenue gpuznueckux oCHOBaHUMN
AJIEKTPOCTATUYECKOU 3AIIUTHI U
3a3eMJIEHUS AJIEKTPONprOOPOB.
Pemenune pacu€THbIX 3a71a4 € IBHO
3aJJaHHOM (PU3UUECKON MOJCIHIO

C UCIOJIb30BAHMEM OCHOBHBIX 3aKOHOB
U GOpMYI SIEKTPOCTATHKHY.

Pemienne kauecTBEHHBIX 3a/1a4

C OIIOPO¥ Ha U3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (hU3HUECKUE
SIBJICHUS 3JIEKTPOCTATHUKH.
PacnioznaBanue Gpuznyeckux sBICHUN
B y4€OHBIX OMBITAX U OKPY>KArOIIeH
YKU3HU: DJIEKTPU3ALIMS Tell,
B3aMMO/JICHCTBUE 3apsAJI0B U O0BICHEHHE
UX Ha OCHOBE 3aKOHOB U (hopMyI
ANEKTPOCTATHKH.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTBA U AJIEKTPUUYECKUX SBJICHUMN

C UCIOJIb30BAHUEM (PU3HUECKUX
BEJIMYMH: JJICKTPUYECKHUN 3apsil,
HaNpsLKEHHOCTD 3JIEKTPUYECKOTO TOJI,
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NOTEHILMAJI, Pa3HOCTh MOTEHIIUAJIOB,
BIIEKTPOEMKOCTb.

AHanmn3 pU3NIECKUX MPOIIECCOB U
SIBIICHUU C UCIIOJIb30BAaHUEM
(bu3MUECKNX 3aKOHOB: 3aKOHA
COXpaHEHUSs ANEKTPUUYECKOro 3apsa,
3akoHa KymoHna.

Pabota B rpynmnax npu ananuse
JIOTIOTHUTEIILHBIX HCTOYHUKOB
nH(OPMAITIHU ¥ TIOJITOTOBKE COOOIICHUH
O MPOSIBJIEHUH 3aKOHOB 3JIEKTPOCTATUKH
B OKPYXKAIOIIeH KU3HHU B IPUMCHCHUH
UX B TEXHUKE

4.2

IlocTossHHBIII

ANIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI JIEKTPUUECKOTO
Toka. crounnku Toka. Cuia Toka.
[TocTOAHHBIN TOK.

Hanpsixenue.

3akoH OMa 1J1 yyacTKa L.
DNEKTPUYECKOE COMTPOTUBIICHHUE.

VY IenbHOE COMPOTUBIICHHE
BeniecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIIaHHOE
COCIMHEHHUE MTPOBOHUKOB.

Paborta »nexkTpuyeckoro Toka.
3akoH J[xoyns—Jlenna. MoniHocTh
AJIEKTPUYECKOTrO TOKA.

[IpoBeneHre SKCIEpUMEHTa: U3y4CHUE
CMEIIIAHHOTO COEJIMHEHUS PE3UCTOPOB;
n3mepenne DJIC UCTOUHHKA TOKA U €ro
BHYTPEHHET'0 COIPOTUBIICHNS;
HaOII0ICHHUE DJISKTPOJIH3A.

OneHka abCOIOTHBIX U OTHOCUTENIbHBIX
MOTPENTHOCTEN U3MEpeHu (PU3nIecKux
BEJINYUH.

OObsicCHEeHUE MPUHIIMIIOB JIEHCTBUS U
yCIIOBUI 0€3011aCHOr0 MPUMEHEHUS
amIiepMeTpa, BOJIbTMETpa, peocTara,
HMCTOYHUKOB TOKA,
AJIEKTPOHArpeBaTEIbHbIX U
AIIEKTPOOCBETUTEIHHBIX TPUOOPOB,
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DIIEKTPOABIKYIIAsl CUJIA U
BHYTPEHHEE COIPOTUBIICHUE
UCTOYHHUKA TOKA. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOM )
anexTpuyeckon nenu. Koporkoe
3aMbIKaHHE.

DneKTpoHHAasi MPOBOJUMOCTD
TBEPIBIX METAJIIOB. 3aBUCUMOCTh
COINPOTHUBIICHHS] METAJIJIOB

OT TEMIIEpaTypHl.
CBepxnpoBOAUMOCTb.
DJIEKTPUYECKUN TOK B BAKyyMeE.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoguuku. CoOCTBeHHAs U
pUMECHasi IPOBOJAUMOCTD
MOTyNPOBOAHUKOB. CBOMCTBA
p—Nn-niepexona.
[TonynpoBOJHUKOBBIE TPUOOPHI.
DNEeKTpUYECKUH TOK B pacTBOpax 1
pacrjiaBax J1eKTPOJIUTOB.

3JICKTp0JII/ITI/I‘-ICCKa$I Aucconuanus.

DIIEKTPOIH3.
DJIEKTPUYECKUAN TOK B ra3ax.
CaMoCTOsTEeNbHBIN U
HECAMOCTOSITEIIbHBIN pa3psi.
Monnus. [1na3zma.
TexHuueckne ycTporucTBa U

TEpMOMETPa CONPOTUBIICHHUS,
BaKyyMHOT'O JM0]1a, TEPMUCTOPOB U
(GhOTOPE3UCTOPOB, MOTYITPOBOTHUKOBBIX
JUOA0B, raJIbBAHUKH.

Pemenune pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJIENBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyi Tembl «IlocTosTHHBIN
DIEKTPUYECKUU TOK.

PacniosnaBanvie Gpu3nueckux sSBICHUN
B YUEOHBIX OMBITAX U OKPY>Karolen
YKU3ZHU: JIEKTpUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MAarHUTHOE JECUCTBUS TOKA.

AHaJIN3 3JIEKTPUYECKUX SIBJICHUHN U
MPOLIECCOB B LEMSX MOCTOSSHHOTO TOKA
C UCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OmMma, 3aKOHOMEPHOCTHU
MIOCJIEIOBATENBHOIO ¥ NApPaJLIEIbHOTO
COEIMHEHNS POBOAHUKOB, 3aKOH
Jxoyns-Jlenua.

Onucanue n3y4eHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUI

C UCIOJIb30BAHUEM (PU3UYECKUX
BEJIMYUH: JICKTPUUECKUUN 3apsiji, CHIIa
TOKa, SJIEKTPUYECKOE HAMPSHKEHUE,
AIEKTPUUYECKOE COMTPOTHUBIIEHUE,
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MPAKTHUECKOE MPUMEHEHHE:
amIepMeTp, BOJIbTMETP, PeocTar,
UCTOYHHUKH TOKa,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI,
TEPMOMETP COMPOTUBIICHHUS,
BaKYyMHBIH THOJI, TEPMUCTOPHI U
(bOTOpPE3UCTOPHI,
MOJTYIIPOBOJHUKOBBIN U0,
rajbBaHUKa

pa3zHocTh noteHiumanos, I/[C, padora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanue nH(MOPMAIMOHHBIX
TEXHOJIOTUM JIJIs1 TOKCKA,
CTPYKTYpUPOBaHMS, UHTEPIPETAIIUN U
npeacTaBieHus HHQoOpMaUuK npu
MOJATOTOBKE COOOIICHU O TPUMEHEHUHN
3aKOHOB IOCTOSIHHOT'O TOKa B TEXHUKE H
TEXHOJIOTHX

Hroro 1o pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChbI

Hcnonb3oBanue nudpoBoit 1adoparopun ApXume.
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