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®enepanbHas paboyas mporpamMma no yuebHomy npeamery «Dusukay (0a30BbIit
ypoBeHb) (mpeameTHas 007acTh «ECTECTBEHHO - HAay4YHBIE MPEIMETHI») BKIFOYACT
MOSICHUTENBHYIO 3aIMCKY, COIepKaHUuEe O0YUEHHUs, TUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
IpOrpaMMBbI 10 (PU3UKE, TEMATHUECKOE TNIAHUPOBAHKE.

[losicHutenpHas 3amucka OTpaXkaeT OOIIMe LEAN W 33JaYyd U3ydeHus (Pu3mkwy,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHUIOK K €ro M3y4eHHIO O0ydYaroIMMHKCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXke MOAXOAbl K OTOOpYy COAep X aHws,
K OIIPENEIICHUIO INIAHUPYEMBIX PE3YyJIbTaTOB.

Copepxanne OOy4YeHHs] pPacKpbhIBaeT COAEpKATENbHBIE JUHUH, KOTOpBIC
npeaiaraloTcs Juisi 00s3aTelIbHOTO M3Y4YEHUsl B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
oO1iero oopazoBaHusl.

[InanupyemMble pe3yJabTaThl OCBOECHHS MPOrpaMMbl MO (PU3MKE BKIHOYAIOT
JUYHOCTHBIE, METAIllPpEAMETHBIE PE3YyJbTaThl 3a BECh MEpPUOJ OOYyYEHHs Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus, a TaKXe IPEAMETHbIE TOCTHKEHUs O00ydarolerocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJBHAASA 3AIIUCKA

[Tporpamma o gusuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJIOXKEHHUI U TPEOOBAHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpazoBaTeabHOM mporpammel, npeactaBieHHbIx B OI'OC COO, a Takxe ¢ yuyéTom
benepanbHOl paboyeit mporpaMMbl BOCTUTAHUS U KOHIICTIIIUU MTPETOaBaHusl y4eOHOTO
npeamera «®Pusznka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit Deaepanuu,
pealn3yIoLUMX OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

ConeprxkaHue mporpamMmsl 1o (pU3KMKe HANpPaBJIEHO HA (POPMUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTuHbl mMupa oOyvarontuxcs 10-11 kmaccoB mpu oOyueHun ux (Qusmke
Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO - JIEATE€IBbHOCTHOro mnonaxona. lIporpamma
o ¢usnke coorBeTcTBYyeT TpeboBanusiM OI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
NPEAMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOydYeHMs, a TakKe YUHUTHIBACT
HEOOXOJMMOCTh pealu3allid MEXKIPEAMETHBIX CBsI3ed (U3MKH C €CTECTBEHHO-
HAayYHBIMU Y4YEOHBIMHU NpeAMeTaMu. B Hel omnpenensiorcs OCHOBHBIE L€ M3yYEHUS
¢bU3MKM Ha YpPOBHE CpEIHEero oOiiero oOpa3oBaHUs, IUIAHUPYEMBIE Pe3YIbTaThl
OCBOCHHMS Kypca (U3HMKHU: JTUYHOCTHBIE, METaNpeIMETHbIE, MpeAMETHbIE (Ha 0a30BOM
YPOBHE).

[Iporpamma 1o ¢u3MKe BKIIIOYAECT:

IUTAHUPYEMBbIE pe3yIbTaThl OCBOEHUSI Kypca (PU3MKM Ha 0a30BOM ypOBHE, B TOM
YHClie IPEeIMETHBIC Pe3yIbTaThl 10 TOAaM 00yUYEeHHUS;

coJiepkanue yueoHoro npeamera «dusukay mo rogam o0ydeHUsl.

[IporpamMma no ¢u3uKe MOXET OBbITh HCIIOJIb30BAHA YYHUTENIMH KaK OCHOBA
JUIsl COCTaBJIGHUsI CBOMX pabouux mporpamm. [Ipu paszpabotke paboueil mporpammbl



B TEMaTHYECKOM TUIAHUPOBAHHUH JTOJKHBI OBITH YUTEHBI BO3MOKHOCTH MCIOIb30BaHUS
ANIEKTPOHHBIX (IU(POBBIX) 00pa30BaTENbHBIX PECYPCOB, SBISIONUXCA Yy4eOHO-
METOIMYECKUMH MaTepruagaMu (MyIbTUMEIUUHBIE IPOTPAMMBI, 3JIEKTPOHHbBIE YUEOHUKH
U 3aJaYHUKH, DJCKTPOHHbIE OWUONIMOTEKH, BUPTyalbHbIE I1a00OpaTOpUU, HUTPOBBIC
POrpamMMbl, KOJUIEKIIMM LHU(PPOBBIX 00pa30BATEIBHBIX PECYPCOB), PEATU3YIOIIUMH
JTUAAKTUYECKAE BO3MOYKHOCTH HMH(POPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
COJIep>KaHNE KOTOPBIX COOTBETCTBYET 3aKOHOATENBCTBY 00 00pa30BaHUH.

[Iporpamma 1o (pU3MKE HE CKOBBIBAET TBOPYECKYID WHULMATUBY YUYHUTENEH U
IPENIOCTABIISIET BO3MOXXKHOCTh JJIsl peaju3aldyd PA3THYHBIX METOJMYECKHX MOJIXO0JI0B
K OpraHu3anuud oO0y4yeHHs (U3HKE MpH YCIOBHUH COXPAHEHHUS O0S3aTeIbHOW YacTH
coJlep KaHMs Kypca.

®du3nka Kak Hayka o HaubOosee OoOIIMX 3aKOHAX MPUPOJbI, BBICTYIAsl B KaUECTBE
y4eOHOro mIpeaMeTa B WIKOJIE, BHOCUT CYIIECTBEHHBIM BKIJIAJ B CHCTEMY 3HAHHM
00 okpyxatouieM wMupe. LlkonbHbIE Kypc (QU3NKM — cHUCTEMOOOpa3yroluid
JUISl €CTECTBEHHO - HAy4YHBIX YYEOHBIX IMPEAMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI
JIeKaT B OCHOBE IPOIIECCOB U SIBIICHHM, M3y4aeMbIX XHUMHEH, Ononoruen, Gpuzndeckon
reorpagueil U acTpoHomHueil. Mcronb3oBaHWE U aKTUBHOE NMPUMEHEHHUE (PUBMYECKHX
3HAHMI ONpeneNsieT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOrMH B cdepe
DHEPreTUKH, TPAHCIIOPTAa, OCBOCHHMS KOCMOCA, IMOJYYEHUS HOBBIX MAaTepHUaloOB
C 3aJ]JaHHBIMH CBOWMCTBAaMHU W Jpyrux. M3ydenwe (u3Mku BHOCUT OCHOBHOM BKJIaJl
B dbopmupoBaHue €CTECTBEHHO - HAy4HOH KapTHUHBI Mupa
oOyuaromuxcs, B (OpMUpPOBaHHE YMEHUN MPUMEHSITh HAyYHBIH METOJ MO3HAHUs IpU
BBINIOJTHEHUH UMUYYEOHBIX UCCIIE0BAHUH.

B ocHOBY kypca hu3uku 1151 YpOBHS CpEIHETO 00IIero o0Opa3oBaHUs MOJIOKEH Psl
UJel, KOTOPbIE MOXKHO PACCMaTPHUBATh KaK MPHUHIIMIBI €0 MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C€ HEH Kypc SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepuan M3 BCEX pa3leioB (U3MUKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn cenepanusayuu. B cooTBETCTBUU ¢ HEW MaTepuan Kypca pusuku oObeIuHEH
BOKpYr ¢usnueckux Teopuil. Benmymum B Kypce sBisieTcss (OpMUPOBaHUE
IPENCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEILIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanuzauus nOpeanojaraeT HCIOJIb30BaHHUE
TYMaHUTApHOTO MOTEHIMaNa (GU3NIECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUSA (PU3UKU
C pa3BUTHEM OOIECTBa, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuknaomoti nanpasenennocmu. Kypc pu3uKy mpeanonaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peannsyercs IoCpeACTBOM BBEICHUS 3JIEMEHTOB COACPKAHMS,
MOCBSALIEHHBIX SKOJOTUYECKUM TPOOJeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI
C pa3BUTHEM TEXHHMKHU U TEXHOJIOTHM, a TakKe 0OCYXKIeHusl nmpobdiieM paluoHaIbHOIO
PUPOAOIIOIB30BAHUS U SKOJIOTUYECKON O€30IaCHOCTH.



Crep’HEBbIMU DJIEMEHTaMU Kypca (QU3MKM Ha YpPOBHE CpPEIHEro OOIero
oOpazoBaHusl ABIAIOTCA  (pusmueckue Teopuu (PopMUpOBaHHE TPEACTABICHUN
O CTPYKType MOCTpOoeHHUs (U3MYECKON Teopuu, posi (yHAAMEHTAIbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX TMPECTABICHUSX O MPUPOJE, TPAHHUIAX MPUMEHHUMOCTU
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN TOJX0 B Kypce (PM3HUKH peaqn3yeTcs MPeke BCEro
3a CYET OpraHU3aIluu SKCIIEPUMEHTAIBHON eATeIbHOCTH o0yuatonuxcs. s 6a3o0Boro
YPOBHSI Kypca (PM3UKH — 3TO UCIOIb30BAHUE CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPATOPHBIX pabOT, KOTOPBIE B MporpamMMe 1o (pu3uKe 00beTMHEHbI
B OOIIMI CIIMCOK YUEHUUECKHUX MPaKTUYECKUX padoT. BriierneHne B yka3aHHOM NEepeuHe
7a00paTOpHBIX PAa0OT, TPOBOAUMBIX Ui KOHTPOJSI W OILEHKH, OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeNbHOTO MPOoIlecca UCXOAS U3 OCOOCHHOCTEH TIaHUPOBAHUS U
ocHaieHus kabunera ¢uszuku. [Ipu s3ToM obecrieunBaeTCsi OBIAJICHUE O0YUaIOIIUMUCS
YMEHHSIMH ~ TPOBOJUTH KOCBEHHBIE HW3MEpPEHUs, MCCIEAOBAHUA 3aBUCHUMOCTEH
(bu3MYEeCKUX BETMYUH U TIOCTAaHOBKY OIBITOB MO MIPOBEPKE MPEIIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHME yAeNseTCS PEIICHUIO PACYETHBIX M KAYeCTBEHHBIX 3ajlad.
[Ipu sTOoM 1Isi pacyETHBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJladyd C SIBHO 3aJaHHOU
¢u3nyecKol  MOAENBI0, TO3BOJSIONIME TMPUMEHSATh  HM3yYEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiesia Kypca, TaKk U MHTETPUPYs 3HAHUS U3 PA3HBIX
pa3aenoB. J{ns KauyecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha OOBSICHEHHE
NpoTeKaHusl (PU3NYECKUX SIBICHUN U TPOIIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyromme
BbIOOpa PU3NYECKON MOJCIIHU JJISI CUTYaIluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu OI'OC COO k marepuaibHO-TEXHUYECKOMY
o0ecreyeHunro yueOHoro mporiecca 6a30BbIi ypOBEHb Kypca (PU3NUKHU HA YPOBHE CPETHETO
o0miero o0pa3oBaHUs JOJKEH M3y4aThCsl B YCIOBUSAX MPEIMETHOTO KaOuHeTa (QU3HUKH
WIM B YCJIOBHUSIX HMHTETPHUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO - HAyYHOIO
nukia. B kabunere ¢pu3uku J0JDKHO OBITH HEOOXOAUMOE JIabopaTOpHOE 000PY/I0BAHKE
JUTSL BBITIOJTHEHHSI YKa3aHHBIX B MpoOrpaMMe 10 (DU3MKE YUYEHWUYECKHX MPAKTHUICCKUX
paboT U JEMOHCTPALIMOHHOE 000PYJOBaHHUE.

JleMOHCTpanMoOHHOE 000pyA0BaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHITUTIOM
MUHUMAJIBHON  JIOCTATOYHOCTH H OOECIEYMBAET IOCTAHOBKY TIEPEUMCICHHBIX
B TporpamMMe Mo (PU3MKE KIIOYEBBIX JIEMOHCTpAIM N7 MCCIEAOBAaHUS H3y9aeMbIX
SIBJICHHHA W TPOIIECCOB, YMITUPUYECCKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe obOopymoBaHWE i YYCHHUYECKHUX  MPAKTUYECKHX  paboT
dbopMupyeTcs B BUJ€ TEMAaTHUECKMX KOMIUIEKTOB M 00ecreunBaeTcs B pacuéTe OJJHOTO
KOMIUIEKTa Ha JAByX oOydaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpPaTOpHOTO
000pyAOBaHMS JOIKHBI OBITH IIOCTPOCHBI HA KOMITJIEKCHOM HCTIOJB30BAHUH aHAJIOTOBBIX
U U(pPOBBIX MPUOOPOB, a TAKKE KOMITBIOTCPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIC
U poBBIX TabOpaTOPUiA.

OCHOBHBIMU ULEISIMH U3y4eHHUA (GU3MKH B 0OIEeM 00pa30BaHUM SBISIOTCA:

(dopMupoBaHrue MHTEpeca M CTPEMIICHUS OOYYAIOIIUXCS K HAYYHOMY HU3YUYCHHIO
MPUPOIBI, PA3BUTHE WX MHTEIUICKTYAJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;



pa3BUTHE TPEACTABICHUH O HAYYHOM MeEToJAe TNO3HaHWs © (OPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSIM;

dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOeHHUs MaTepuu U GyHAaAMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHWEe YMEHHUH OOBSCHATH SIBJICHUS C MCIOJb30BaHUEM (PUINYECKUX
3HAHWI W HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHE TPEACTABICHUNH O POAM (U3WUKH A Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne STUX 1ese  oOecleyuBaeTcs pelIeHUEM CIEAYIoMMX 3a7ad
B TIpOIIECCe M3YUYCHHSI Kypca (PU3UKU HAa YPOBHE CPEHEr0 00IIero 0Opa3oBaHus:

OpUOOpeTEeHNE CHUCTEMbl 3HAHUW 00 OOHMX (QU3NYECKHMX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSAX, BKIIOYAs MEXAHUKY, MOJEKYJSPHYIO (DU3UKY, DJIEKTPOAHMHAMUKY,
KBaHTOBYIO (PM3UKY U DJIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUM MPUMEHATh TEOPETHUUECKUE 3HAHUS ISl OOBSCHEHMS
bu3nuecKuxX SBICHUW B TMPUPOJAE U JJs TPUHATUS MPAKTHUYECKUX PEHICHUM
B [IOBCEIHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pELIEHMs PA3JIMYHBIX 3aJad C SIBHO 3aJaHHON (U3UUYECKOM
MOJIEJIbIO, 3aa4, OPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3aHne (PU3NUECKON MOJIENH,
aJICKBaTHOM YCIIOBUSIM 3aJ1a4H;

MOHMMaHUe GU3NIECKUX OCHOB U MIPUHIIUIIOB IEUCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUAHUS HA OKPY>KAIOIIYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbBHOTO  IUIAHUPOBAaHUST U MPOBEACHUS
bU3MYEeCKUX IKCIIEPUMEHTOB, aHAJIM3a U WHTEpHpeTanud uHOOpMAIUU, ONpeaeIeHus
JIOCTOBEPHOCTH MOJYYEHHOIO pe3yJsibTaTa;

CO3/IaHME YCJIOBHM JUISI PpPa3BUTHUS YMEHUM NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢@u3uku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obpasoBanus orBoautcss 136 uwacor: B 10 kiacce — 68 uacoB (2 yaca B Hemelio),
B 11 xnacce — 68 yacos (2 yaca B HEJIEIIO).

[Ipensaraemelil B mporpamme 1o pu3uke nepeyeHb J1a00paTOPHbBIX U MPAKTUYECKUX
paboT sIBISIETCS PEKOMEHIOBAHHBIM, YYUTEIb JeJIaeT BEIOOP MPOBEACHHS JTA00OPATOPHBIX
paboT ¥ OMBITOB C YYETOM UHAUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXcsl.

JIro0Oast paboyasi mporpaMMa J0JKHA MOJHOCTBIO BKIJIFOYATh B ce0s cojaepikaHue
JTAHHOM MPOTpaMMBbI IO (PHU3UKeE.

B oTaenbHbIX ciyyasx Kypc pu3nKu 6a30BOro ypoBHSI MOXKET U3y4yaThes B 00bEMe 204
yaca 3a nBa roga obydenus (3 u B Hememo B 10 m 11 kmaccax). B arom ciyuae
yBeIMUuBaeTcsl He MeHee ueM 110 20 4 pe3epBHOE BpeMsl, KOTOPOE UCTIONIb3YeTCsl yUUTEIeM
JUISL U3yYEHUsI BOIMPOCOB, TECHO CBSA3aHHBIX C BBIOpAHHBIM MpoduiaeM OOyYeHHs, U
yBEJIMYUBAETCS yueOHasi Harpy3Ka, OTBOAMMAs Ha U3yUYE€HHE MEXaHUKHU, MOJICKYJISIPHOMN
GU3MKKM M SIEKTPOJMHAMMKHM, 32 CUET pacIIMpeHHs Yucia JabopaTOpHBIX padoT
HCCIIEIOBATENILCKOTO XapaKTepa U YPOKOB PEIICHHUsI KAUECTBEHHBIX U PACUETHBIX 3a/1a4.



COAEPXKXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MO3HAHUSA

®duznka — Hayka o npupoje. HaydHble METOAbI O3HAHUS OKPYXKAIOLIEro MUpa.
Pounb skcnieprMenTa 1 TEOpUH B MPOLIECCE MO3HAHUS MPUPOIbL. DKCTIEPUMEHT B (PU3HKE.

MogenupoBanue (QU3NYECKUX SBIEHUN U TMpolueccoB. HaydHble TuUMoTE3bI.
dusnueckre 3aKOHbI U TEOPUHU. ['paHMIIBI NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponb u mecto ¢pusuku B GOpMHUPOBAHHHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA,
B [IPAKTUYECKON IEATEIBHOCTH JIFOACH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aBmxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTO IBMKEHUA. Cucrema
orcuéra. TpaekTopus.

[Tepemernienue, CKOpOCTh (CpeHSI CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE
MaTepUaibHOM TOYKH, HMX TPOEKUMH HA OCH CHUCTeMbl KoopauHaT. CloKeHue
MIEPEMELICHNUM U CII0KEHUE CKOPOCTEM.

PaBHOMepHOE U PpaBHOYCKOpPEHHOE TMpsIMOJIMHENWHOE JBIKeHHEe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, yTHU U MEPEMEIICHUS] MaTepruaibHON
TOYKH OT BPEMEHH.

CBobOosHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TTaICHUS.

KpuBonuuenHnoe aswxkeHue. JIBUKEHUME MaTepUaIbHOW TOYKHU II0 OKPYKHOCTHU
C IMIOCTOSIHHOM 10 MOJIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHENHAsI CKOPOCTh. [leprnon
1 yactoTa oOpatieHus. [leHTpocTpeMUTeIbHOE YCKOPEHUE.

TexHuyeckre ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, JIBH)KCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIC MEPEIAUU.

Jlemoncmpayuu

Mogens cucTEMBbl OTCU€Ta, WUIIOCTpAldd KHHEMAaTHYECKHX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUM C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRBE.

HaGnronenue paBuxkeHuss Tena, OpOIIEHHOTO TIOA YIJOM K TOPU3OHTY W
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

Hanpasnenue ckopocTu pu JBUKEHUU MO OKPY>KHOCTH.



Yyenuueckuii axcnepumenm, nabopamopmsie pabomsi

N3ydyenne HEPaAaBHOMEPHOIO [JBMXKEHHUS C LENBIO OIPEACIECHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne  COOTHOLIEHWS  MEXIYy  IYTAMHM, NPOWICHHBIMH  TEJIOM
3a [0CJIEI0BATEIIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKECHUU
C HaYaJIbHOW CKOPOCTHIO, PABHOU HYIJIIO.

N3ydyeHne nBWKEHUS MIAPUKA B BSI3KOM IKUIKOCTH.

N3yuenue nBM>KeHMs TeIa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuauun otHocutensbHOCTH ['amuites. Ilepsoiii 3akoH HeroTona. MHepumnansHbie
CUCTEMBI OTCYETA.

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

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

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

Tpenue. Bunsl Tpenusi (mokos, ckoibkeHwus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHusl CKOJIbKEHUs U cuiia TpeHus nokos. Koagduunent tpenns. Cuna
COIIPOTHUBIICHUS NPU ABUKECHUHU TeJA B KUJIKOCTH WUJIN rase.

[TocTynarensHOE 1 BpanaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpamieHus. [lnedo cunbl. YcimoBusi paBHOBECHS
TBEPJOIO Tea.

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

Jlemoncmpayuu

SIBrieHue nHEpLMU.

CpaBHeHUE MacC B3aMMOJEHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JiehopMarium.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBust paBHOBECHS TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

Nzyuenue ABM>XeHUs OpycKa 10 HAKIOHHOW MJIIOCKOCTH.

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

HccnenoBanue ycmoBuil paBHOBECUS TBEPIOTO TENA, UMEIOIIETO OCh BPAILICHHUS.



Tema 3. 3axkonwvl coxpanenus 6 Mmexanuke

NmMnynbc MaTepuanbHOM TOUKH (Tesia), CUCTEMbl MaTepHAIbHBIX TOYEeK. Mmysbe
CWIbl M M3MEHEHHWE HMITyJbCa TeJa. 3aKOH COXPaHEHUs HMIlyJlbca. PeakTuBHOE
JBH>KCHUE.

Pabota cuibl. MOIHOCTB CUITBIL.

Kunernyeckass osHeprus MaTepualpHOM TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lorenuuanbHas aHeprus. [loTeHManbHas SHEPrUs ynpyro aepopMHUpOBaHHON
npyxuHsbl. [loTeHUnanpHas SHepTys Teja BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnnanbHBIE U HEMOTEHIUAIbHBIC CUJTBI. CBA3b PAOOTHI HEMOTEHIIUATBHBIX CHII
C UI3MEHECHUEM MEXAHUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHCHUSI MEXAaHUYECKOMN
DHEPIUH.

Ypyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuuecknue YCTpPOWCTBA U IMPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KOIIED,
IIPYKUHHBIN NIUCTOJIET, IBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpPaHEHHUsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexo MOTEHIIUATEHOM YHEPTUN B KHHETUYECKYIO M 0OPaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenune abCOMIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO ABYX OAWHAKOBBIX HUTSIHBIX
MAasITHUKOB.

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

Pa3nen 3. MouiekyJsipHasi pu3nka 4 TEPMOIUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUM M MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. [duddys3us. Xapakrep ABMKEHUS U
B3aWMOJICVICTBHS YAaCTHUI BelleCcTBA. MOAENN CTPOCHUS Ta30B, KUJIKOCTEN U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX MojieNieil. Macca u pa3Mepbl MOJIEKY L.
KommuectBo Bemectna. [ToctositHHas ABoraapo.

TeruioBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. lllkama temmeparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOPHUH UACATBHOTO Tra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpeIHe KMHETHUEeCKOU
SHEPrUU TEIUIOBOTO ABM>KEeHUs 4dactull rasza. lllkama temmneparyp KenbBuna. ['azoBbie
3akOHbl. YpaBHeHHe MenaeneeBa—Knaneiipona. 3akon J[lanbToHa. M3ompornecchl
B MJI€aJIbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrapieHue
U30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

Texauueckue yCTpocTBa M MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.



Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIeCTBa, (hoTorpaduu MOIEKy
OpPraHUYECKUX COCIUHEHUH.

OmnpiTel 110 UG GY3UN )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO ABUKCHUSI.

Mopens onbita ITepHa.

OnbITHI, T0KA3BIBAIOLIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICHCTBHS.

Mopaeinb, WILTIOCTpUpYOLIas IPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTFOCTPUPYIOIINE YPAaBHEHHE COCTOSTHUS UJI€AJIbHOTO T'a3a, U30IPOLECCHI.
Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

Omnpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHH 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3lyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXTY ITapaMeTpaMu COCTOSIHUS Pa3peKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamurku
TepmonuHamMuueckass cucTeMa. BHYTpPEHHsAsI DJHEPrus TEPMOJIWHAMUYECKOU

CUCTEMBI M crocoObl €€ u3MeHeHus. KomnuecTBo Temnotel U pabota. BHyTpeHHssS
DHEPrUs OJJHOATOMHOI'O HACAIBHOIO ra3a. Buipl Teronepenadyu: TEILUIONPOBOAHOCTD,
KOHBEKIMS, U3IydEeHHE. YJelbHAas TEIUIOEMKOCTh BellecTBa. KoOJMYECTBO TEIUIOTHI
IIPU TeIUIoneperaye.

[TonsiTue 06 agnadbatoM npouecce. IlepBrlii 3akoH TepMoarHaMUKU. [Ipumenenue
MEepBOTO 3aKOHAa TEPMOJMHAMUKHM K wH30mpolieccaM. [ 'paduueckas HHTEpIIpeTaIus
paboThI Ta3a.

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

TeroBble MammHbl. [IpuHIMOBL 1eldcTBUS TemioBbIXx MamuH. [IpeoOpa3zoBanus
HHEPTUU B TEIJIOBBIX MalHaxX. KoadduiimeHT noae3Horo 1eicTBrs TEIIOBOM MaITUHBI.
[Mukn KapHo u ero ko3¢h@dHIIMEHT MOJE3HOTO JCHCTBHS. DKOJIOTHYECKHE MPOOIEMBI
TEIJIO3HEPIETUKMU.

TexHuyeckue yCTpoNCTBA U MPAKTUUECKOE TPUMEHEHUE: ABUTATEIh BHYTPEHHETO
cropaHusi, ObITOBOM XOJOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH 3HEpruu Tena MpU COBEPUIEHUH PaOOThI: BBUIET MPOOKH
u3 OYTBUIKM TIOJT ICMCTBUEM C)KAaTOTO BO3[yXa, HarpeBanue d¢dupa B JATyHHOU TPyOKe
yTEM TPEHHUs (BUIECOAEMOHCTPALINSA).

N3MeHeHne BHYTpEHHEW >Hepruu (TemmepaTypbl) Tela NpH Terulonepenaye.

OnbIT M0 aMabaTHOMY PACIIUPEHUIO BO3ayXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENS BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEJIs.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3mepenune yaenbHON TeIIOEMKOCTH.



Tema 3. Azpecamnuvie cocmoanusn eeujecmea. Pazosvie nepexoovt

[TapooOpa3oBanne u koHmeHcamws. Mcmapenwe u kurenwe. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3Ayxa. HaceimeHHnblii map. VYaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPBI KUIIEHUS OT JABJICHU.

Tépnoe Ttenmo. Kpucrammmueckue u amopduble Tena. AHHU30TPONHUS CBOWCTB
kpuctamwioB. JKumkme kpuctawiel. CoBpeMeHHBIE MaTepuanbl. [lmaBmeHue u
KpUcCTayu3aIus. Y AelbHas TermioTa miasnenus. CyOomumarus.

VYpaBHeHUe TETUIOBOTO OaaHca.

TexHuueckrue yCcTpoicTBa U MPAKTHIECKOE IPUMEHEHHE: TUTPOMETP U TICUXPOMETD,
KaJIODUMETP, TEXHOJOTUU TIOJYYCHHUS COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MApPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBaHus U MIIaBJICHNS KPUCTAJUTMYECKOTO BEIIECTBA.

JleMOoHCTpalus KpUCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

H3mepenne OTHOCUTETHLHOM BIAKHOCTH BO3IyXa.

Pa3znen 4. DnekTpoAMHAMHUKA
Tema 1. dnekmpocmamuka

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

Bzaumopeiicteue 3apsgoB. 3akoH Kynona. ToudeuHbll SJIEKTpUUYECKUN 3apsil.
DnekTpudeckoe noje. Hanpssk€HHOCTH 3neKTprudeckoro nosst. [IpuHnun cyneprno3unuu
ANEKTPUYECKUX NoJIeH. JIMHUKM HANTPSHKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

PabGoTta cun anektpocratudeckoro modisi. [lorenmuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOAHUKM ¥ JUPJEKTPUKKA B DJIEKTPOCTATHYECKOM TMoje. JludnekTpudeckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyeckne yCTPOHCTBA U  MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP,  IJIEKTPOCTATUYECKAs]  3allluTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIBHBIN aIapar, CTPYUHbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIMI IEHUCTBUSA JJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B 3JIEKTPOCTATHUECKOM TIOJIE.

DnekTpocTaTHyecKas 3aluTa.
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JINBIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTB NIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOpa OT ILIOIIAIH IIJIaCTHH,
PACCTOSIHUS MEXITY HUMH U JUAIEKTPUYECKOU 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
toka. Cuna Toka. [[ocTOsAHHBIN TOK.

Hanpsixenune. 3akon OMa 711 y9acTKa LETH.

DJIEKTPUYECKOE  CONPOTUBIICHHUE.  YIEIBbHOE  CONPOTUBICHHUE  BEIECTBA.
[TocnenoBaTenpHOE, MAPAIIIETBLHOE, CMENIAHHOE COEIUHEHHUE MPOBOJHUKOB.

Pabota anexTpudeckoro Toka. 3akoH [[xoyns—Jlenia. MOIHOCTh 3JIEKTPUYECKOTO
TOKA.

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

DJIEeKTPOHHAS! TPOBOJAUMOCTH TBEP/IBIX METAIIOB. 3aBUCUMOCTD COITPOTUBIICHUS
METAJIOB OT TeMIIepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

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

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

DJNeKTpU4ecKuil TOK B Tra3zax. CaMOCTOSATENbHBIA U HECAMOCTOSITEIbHBIA pa3psil.
Monnus. [Ina3zma.

TexHuyeckue yCTpoHUCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIePMETP, BOJIBTMETD,
peocTaT, ICTOYHUKU TOKa, DJIEKTPOHArpEBATENIbHBIC MPUOOPHI, IIEKTPOOCBETUTEIIbHbBIC
npuOOphl, TEPMOMETP  COMPOTHBICHHS, BaKyyMHBI JHON, TEPMHUCTOPHI U
(bhoTOpE3UCTOPHI, MOTYPOBOIHUKOBBIN U0/, TajibBaHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTb CONPOTUBIICHUS TUTUHAPUYECKUX TPOBOJHUKOB OT JIJTUHBI, ILTOIIAAH
MOINEPEYHOr0 CEYEHUS U MaTepurala.

CmenanHoe COeTMHEHUE MPOBOTHUKOB.

[IpssMmoe  w3MepeHue  BIEKTpPOABMXKyLIEeW  cuiabl. KopoTkoe — 3ambIkaHue
raJibBAaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS] METAJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB PIEKTPOTUTOB.

HckpoBoi paspsia v MPOBOAUMOCTD BO3AYXaA.

OHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.
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Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenune cMeaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne SIeKTPOJBIKYIICH CHUIIBI HMCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTUBJICHUS.

Hab6nronenue snexrposnusa.

Me:knpeameTHbie CBA3M

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 kinacce oCylecTBIsSIETCS ¢ y4ETOM
COJIEP>KATENBHBIX MEKIIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKH, OMOJIOTHHU, XUMHH,
reorpauu ¥ TEXHOJIOTHUU.

Meowcnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAY4YHOI'O
MO3HAHMS: SIBJICHHUE, HAYYHBIH (PakT, rumoresa, pu3nueckas BEITUYHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOICTIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHUEe CUCTEMbl ypaBHEHUM, JHUHEHHas (yHKUMs, mapaboia,
runepoosa, X rpauKu U CBOWCTBA, TPUTOHOMETPUUECKHE (PYHKIIMH: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUECKOE TOXIAECTBO, BEKTOPHI M HX
MPOEKIIMY HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB.

Buonocus: mexaHuuyeckoe JBWXKEHHE B JKUMBOM mnpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BHIbI TEIUIONEPEAAUd, TEIUIOBOE PAaBHOBECHE),
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOECHUE ATOMOB M MOJIEKYJ, MOJb
BELIECTBa, MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX TeJN, MKUAKOCTEH U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAIUIOB, JIEKTPOJUTHYECKAS TUCCOLIMALINS, TaJbBAHUKA.

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

Texnonozus: npeodpazoBaHUE ABMKEHUN C MCIOJB30BAaHUEM MEXAHHU3MOB, YUET
TPeHHUsS] B TEXHUKE, MOAIIUIHUKNA, HWCMOJb30BaHNE 3aKOHA COXPAHEHHS WMITYJIbca
B TEXHUKE (pakeTa, BOJAOMET U JApPYyrue), JBUTraTesb BHYTPEHHETO CropaHHs, MapoBas
TypOMHa, OBITOBON XOJIOAWIFHUK, KOHAUIIMOHED, TEXHOJIOTUH MOTYISHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHCII€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH, 3JEKTPOCTaTHUECKas
3alUTa,  3a3eMJICHHE  DJEKTPONpHOOpOB,  KCEPOKC,  CTPYWHBI  MpHUHTED,
AIIEKTPOHATPEBATENbHBIC TPUOOPHI, TEKTPOOCBETUTEIHHBIC IPUOOPHI, TATbBAHUKA.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenMera «Ddusmka» HaA YpPOBHE CpEOHETO OOIIETO
oOpa3zoBanust (0a30BBI ypPOBEHB) JODKHO OOECHEYUTh JTOCTIDKCHHE CIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImdHOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTo mpeamera «Du3nKay HTOIKHBI
OTpaxkaTh ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYAIOIIMXCA  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKIECHUN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, pAaCIIUPEHHUE >KU3HEHHOTO OIbITa U OIbITa
JEATEIPHOCTH B IPOLIECCE peAU3alMi OCHOBHBIX HAIIPaBJICHUW BOCIHUTATEIbHOU
JESTENBHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaaaHCKOro BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMK O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOIO OOIIECTBA;

MIPUHATHE TPagULIHOHHBIX 00IIEYeIOBEYECKHUX T'YMaHUCTHYECKUX 51
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTU COBMECTHYIO [EATEIIBHOCTh B HHTEpPECAX IPAKAAHCKOIO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABIEHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMOJEHCTBOBATh C COLMAJIBHBIMA UHCTUTYTaMU B COOTBETCTBUH C HX
(GYHKUMSIMU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU AEATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHNS
c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIaHCKOW UIEHTUYHOCTH, NATPUOTU3MA;
[IEHHOCTHOE OTHOILIEHWE K TOCYJIapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHHUKE;

3) IyXOBHO-HPaBCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOT0;

OCO3HaHMUE JTUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OYyAYyLIEro;

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

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM ¢ (DM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccuu 1 peaaTu30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (DHU3HKHU
Ha TPOTSHKEHUN BCCH JKHU3HU;

6) 3K0JI0rH4ecKOro BOCHIUTAHMA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOH KyIbTYpPhI, 0CO3HAHUE TII00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHUE ICHCTBHUI B OKpY’KAIOIIEH Cpe/ie Ha OCHOBE
3HAHUS 1IeJIed yCTOMYNBOrO pa3BUTHUS YEIOBEYECTBA;

Pacmmipenue ombITa NesTENTPHOCTH 3KOJOTHYECKOW HAINPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(GU3MKM  OCYIIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
VHIUBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTebHbIC YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUS
ba3oBble 1oru4yeckue 1eHCTBUA:

CaMOCTOSTENbHO (GOPMYIHPOBATh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD HEIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (1)I/ISI/I‘ICCKI/IX
ABJICHUAX

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

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

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

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPHU PCIICHUHN )KU3HCHHBIX HpO6J’I6M.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMH W METOJaMU
buznuecKoil HayKu;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH
B obOnactu (pU3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METOJIOB peIIeHU 3a/1a4 (PU3UIECKOTO COACPKAHMS, IPUMEHEHHIO PAa3IMYHBIX METOI0B
NO3HaHMS;

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

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 33/1a4y, BbIABUTATh
TUIIOTE3Y €€ pEelIeHNs, HAXOUTh apTyMEHTHI JUJIsl 10Ka3aTeJIbCTBA CBOMX YTBEPKIACHUMH,
3aJ]aBaTh apaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOJE PEIICHHs 3aJauyd pe3yJbTaTbl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U  (OpMYyJIUpOBaTh COOCTBEHHBIE 3aJauyd B  0Opa30BaTEIbHOU
JESATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PUHKU;

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA MO (QU3MKE B  NPAKTUYECKYIO  00JIACTh
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTMHAIIBHBIE MOX0/IbI U PELLICHUS;

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

Pabora ¢ unpopmanumeii:

BJa/IeTh HaBBIKAMH TOJY4YeHHs HHPOpPMAIMH  (PU3NIECKOTO  COACPIKAHUS
U3 MCTOYHHMKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOMCK, aHaJU3,
CUCTEMAaTH3allUI0 W HHTEpHpeTanuio HHQOpMAMK pPa3IMYHBIX BHIOB U (GopM
MIPE/ICTABIICHHUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIIOJb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHHWH KOTHUTWUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOmrojeHueM TpeOOBaHUM HSProOHOMHUKH, TEXHHUKH O€30MacHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M O3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHHs B Pa3IMYHBIX opmaTax c yu€Tom
Ha3HAuYeHUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHUM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPEICTABICHUS U BU3YAIH3ALIUU.

KoMMyHuKaTHMBHbBIE YHHBEpPCAJIbHbIE yUeOHbIE JCCTBUSA:
OCYIIECTBISATH OOIIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITEIbHOCTH;
pacrno3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYaIlMi U CMATYATh KOH(PIUKTHL;
Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOO TOUKY 3pEHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB;
MOHUMATh U UCTIOJIb30BATh MPEUMYIIIECTBa KOMAaHAHON U MHIUBUAYAIbHON padOThI;
BBIOHMpATh TEMATUKY U METOJIbl COBMECTHBIX JEMCTBUI C yUETOM OOIIMX UHTEPECOB,
Y BO3MOYKHOCTEW Ka)X0T'0 Y4JIEHA KOJIJIEKTUBA;
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MIPUHUMATH LIEJIM COBMECTHOW AEATEIIBHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JICUCTBUA M0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JEUCTBUM, paCIPEAEsATh POJIH C YYETOM
MHEHUU y9aCTHHKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJia M KaXKJOr0 y4aCTHHUKA KOMAHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npe/yiaratb HOBBIE IPOEKTHI, OLIEHWBATh MAEU C T[O3ULIUU HOBU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

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

PerynsitTuBHble yHMBepCaJbHbIe Y4eOHbIC eHCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHbBIE
3aJ1aui;

CaMOCTOSATENIBHO COCTAaBIIATH IIJIaH PELIEHUS PAaCUETHBIX M KAYECTBEHHBIX 33]1ad,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsaTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHUI;

JienaTh OCO3HAHHBINA BEIOOP, ApryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
32 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,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM;

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

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsl OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U aPTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTATOB ICSITEILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MIPU aHAIU3E PE3YJIbTATOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B npouiecce AOCTHMXKEHMSI JMYHOCTHBIX PE3YJbTATOB OCBOCHHUSA MPOrpaMMBbI
no Qusuke IS YpPOBHSA CPEIHET0 O00mero oO0pa3oBaHUsS y OOYyYarOIIUXCS
COBEPIIECHCTBYETCS SMOIIMOHAILHBIN WHTEJUICKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH HOHUMATh CBOE HSMOIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHUS COOCTBEHHON AMOIMOHAILHOM cephl, ObITh
YBEPEHHBIM B Cce0¢;

CaMOpETYJIMPOBAaHUSA, BKJIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTh aaliTUPOBATHCS K AMOITMOHAIEHBIM
HW3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAllMH, BKIIOYAIOIIEH CTPEMJICHHME K JOCTIXKCHUIO LEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JCHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh HMOIIMOHAJIIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €T0 MPH OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COUYBCTBUIO H
COIEPEKUBAHMIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kjacce mpeaMETHbIC PE3yJbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Yy 00YUYAIOIIUXCS YMEHHUIA:

JEMOHCTPUPOBATh, Ha TMpUMEpax poJib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBl MHpaA, B PA3BUTUM COBPEMEHHOM TEXHUKU W
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUUTHIBATh  TPAHUIBI TNPUMEHEHHS  U3YYCHHBIX  (PU3MYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHUalbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
WJICAIbHBIN Ta3, MOJEIM CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYECUHBIN
AIIEKTPUUECKUH 3apsij] MpU perieHur GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJICHHS (TPOLIECChI) M OOBIACHATH MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUSI BEIIECTBA W
AIEKTPOJAVMHAMHUKHA: PAaBHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEMHOE JBHXEHUE,
CBOOOJIHOE TAJIeHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HWHEPIHS, B3aUMOJCHCTBUE
ten, nuddys3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX T,
U3MEHEeHHEe O00bEMa Tell MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIApEeHHEe, KOHJEH CAlINsl, TJIaBJICHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIICHUE JTABJICHHS ra3a MPH €ro HAarpeBaHWUM B 3aKPBITOM COCYJIE€, CBSI3b MEXKIY
napaMeTpaMH COCTOSIHUS Ta3a B H30MpPOLIECCaxX, JJIEKTPU3ALMSA TEJ, B3aUMOJEUCTBUE
3aps0B;

OTNMUCBHIBATh MEXAHWYECKOE JIBMIKEHUE, HUCMOJb3ysl (U3NYECKUE BEJIMYUHBIL:
KOOpJIMHATa, MyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUila, UMITYJIbC
Tela, KWUHETUYECKas OJHEPrus, MOTCHIMATbHAS DJHEPrus, MeXaHwueckas padoTa,
MEXaHU4eCKass MOLUIHOCTb; P ONMHUCAHUM MPABWIBHO TPAKTOBATh (PU3UYECKHUI CMBICI
UCIIOJIb3yeMbIX BEJMYMH, WX OOO3HAYEHWS W €IWHUIIBI, HAXOAUTh (HOPMYIIBI,
CBS3BIBAIOLIUE TAHHYIO0 (PU3NYECKYIO BEJIMYMHY C APYTUMH BEJIMYMHAMY;
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OTUCHIBaTh U3yYEHHBIEC TETJIOBBIE CBOICTBA TEN U TEIUIOBBIC SIBICHUS, UCTIONb3YS
dbu3nyUecKue BEJIMUMHBL: JIaBIICHUE Ta3a, TEMIIepaTypa, CpeHss KUHETHUeCKash SHEePIUsl
Xa0TUYECKOTO  JBMKEHHUS MOJIEKYJ, CpEAHEKBaJpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsI dHEprus, padora rasza, K0d(QQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUUN
CMBICT UCHOJB3YEMBbIX BEIHYMH, UX O003HAUCHHS] M €AMHMIIBI, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMH BEIUYHUHAM;

ONKCHIBATh HM3YYECHHBIE 3JEKTPUUYECKHE CBOWCTBA BELIECTBA U DBJIEKTPUUYECKUE
ABJIEHHUSI (TIPOLECChI), HMCHOJB3Yyd (U3HMUYECKUE BEJIMYMHBL: BJIEKTPUUYECKUN 3apsij,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh MO, MOTEHIMANl, PAa3HOCTh MOTEHIIUAJIOB,;
P OMMCAHUH MTPABUIIBHO TPAKTOBATH (PU3NYECKUI CMBICI UCIIOJIB3YEMbIX BETUYHH, UX
0003HAUYEHUS U €IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSI3bIBAIOLINE JAAHHYIO (PU3UUECKYIO
BEITMYMHY C IPYTUMH BEITMYUHAMH,

aHAJIU3UPOBATh (PU3UUYECKHE MPOIIECCHI U SBJICHUS, UCTIOJb3Ys (DU3NYECKUE 3AKOHBI
U TPUHIUIBL 3aKOH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akoH
COXpaHEHHUS MEXaHWYECKOW DHEPruH, 3aKOH COXPaHCHHS UMITYJIbCa, MPUHIIMII
CYNEpIO3ULIMA CHWJI, TPUHIIMII DPABHOMPABHS HWHEPIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOCHHS BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHEd KWHETUYECKOM SHEPrHMHM TEIUIOBOIO JBM)KEHHS MOJIEKYJI C aOCOJIOTHOM
TEMIEPATypoil, NEPBbIA 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHMs AJIEKTPUUYECKOTO
3apsna, 3akoH KylioHa, mpu 3TOM pas3ivyarh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTU4YeCKOe BhIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIIMIBI JEHCTBUS MAIIUH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3nuyaTh YCIOBUS HX O€30IaCHOr0 HCIOJb30BaHUS B IOBCEAHEBHOM
KU3HH,

BBITIOJTHATH YKCIIEPUMEHTHI 10 UCCIIETOBAHUIO (PU3UUECKHX SIBICHUN M TIPOIECCOB
C HCIIOJIb30BAaHUEM TMPSAMBIX, U KOCBEHHBIX H3MEPEHUU, MpU ITOM (opMyIupoBaTh
npobsieMy/3ajady W TUIOTE3y Y4YE€OHOro OKCIEPUMEHTa, CcoOUpaTh YCTaHOBKY
U3 IPEI0AKEHHOTO 000y I0BaHUs, POBOJUTE OIBIT U (POPMYJIUPOBATH BHIBOBI;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEJIIMYUH, IPU 3TOM
BBIOMpATh ONTHMABHBIA CIMOCOO HM3MEPEHHsS] M WCIOJIb30BaTh HM3BECTHBIE METOJbI
OLICHKU MOTPEMIHOCTEN U3MEPEHHU;

MCCJIEIOBATh 3aBUCUMOCTH MEXAy (PU3NUECKUMH BETMUYMHAMU C UCMOJIb30BaHUEM
IPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUYECKUX BEIMYMUH B BHUJE TaOMUIl U TpaduKoOB, AeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICI0OBAHNUS,

coOmro1aTh IpaBuiIa 0€30MacHOTO TpyAa MPU MPOBEICHNUN UCCIIEI0BAHUM B paMKax
y4eOHOT0 3KCIEepUMEHTa, Y4eOHO-MCCIEIOBATENbCKOW U MPOEKTHON JeATeIbHOCTH
C UCTIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYI0BAHUS;

pemaTh pacy€THbIC 3a/lauu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
¢u3znyecKkre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33a4u BEIOUPATh
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(u3NYECKYI0 MOJENb, BBIACIATh (U3NUECKUE BEIMUYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOAUTE PACUETHI M OLICHUBATh PEAILHOCTD NOJyYEHHOIO 3HAUCHMS
(U3UYECKON BEITMYNHEI;

pemiaTh KayeCTBEHHBIE 33Ja4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUUd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHON HH(POPMAIINH, TOTYYECHHON U3 Pa3InYHbIX HCTOYHUKOB,
KPUTUYECKU aHATTM3UPOBATH MOIyYaeMyI0 HH(POPMALIHIO;

OPUBOJUTH MPUMEPHI BKJIAAa POCCUWCKHX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS O (PU3MKE B IOBCEIHEBHOM >KU3HU
UIsl obecriedeHus 0e30MacHOCTH IMpU OOpalieHuu ¢ NpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0POBbA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Trpynmbl, palMOHAJIBHO pACHpPEAENATh OO0S3aHHOCTM U IUIAHUPOBATh
JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJ€KBAaTHO OLIEHWBAaTh BKJIAJ KaXKI0TO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIIEMBI.
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TEMATHYECKOE INIAHUPOBAHUE!

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHEIE BUIBI J€ATEILHOCTH
pa3aenoB U TEM [IporpamMmmuoe coaepxkaHue
n/n 4acoB oOy4Jaronmxcs

y4eOHOT0 MpemMeTa

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOT0 MO3HAHUS

1.1 | ®usuka u METOBI 2 duznka — HayKa o pUpoJeE. N3ydyeHne HayyHBIX (SMIUPUUECKUX U
HAy4YHOT'O MO3HAHUS Hayunble MeTO/1bI TO3HAHUS TEOPETHUYECKUX) METO/IOB MTO3HAHUS
OKPY’KaIOILET0 MUPA. OKPYarOIEro MUpa.
Pons 3xkcniepumenTa u Teopun OO0cyxneHue rpaHul NPUMEHUMOCTH
B IIPOLIECCE MO3HAHUS IPUPOJIBI. (U3NYECKUX 3aKOHOB U TEOPH.
DKCHEpUMEHT B (PU3HKE. PaboTa B rpyr1ime 1o noaroToBKe
MopenupoBaHue pU3NYECKUX KOPOTKHUX COOOLIEHUI O POJIU U MECTE
SABJIEHUN U mpoueccoB. Hayunbie (U3UKY B HAyKE U B MPAKTHYECKOU
runotres3sl. Pu3ndecKue 3aKOHbI U NS TENbHOCTHU JIIOJEH.
TeopuHu. I paHULIbI MIPUMEHUMOCTH JleMOHCTpalys aHaJIOrOBbIX U
¢busnueckux 3aKoHOB. [IpuHIIU U (DPOBBIX U3MEPUTEITHHBIX MPUOOPOB,
COOTBETCTBHS. KOMITBIOTEPHBIX TaTYUKOB.
Ponb u mecTo Qpusuku OcBoeHue OCHOBHBIX TPUEMOB padOThI
B () OPMUPOBAHUY COBPEMEHHOMN ¢ mudpoBoi 1abopaTtopueit o husnke
Hay4YHOU KapTUHBI MUDA,
B [TPAKTUYECKOM JIESTEIBHOCTH JIFOAEH
Hroro no pazgeny 2

! TIpu paspaboTke paboueii MPOrpamMMbl B TEMATHYECKOM TUIAHUPOBAHUHM JIOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIB30BaHUS DJIEKTPOHHBIX (IIU(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMINXCA YIeOHO-METOAMYECKIMU MaTeprallaMt, COJIEPKaHNE KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00 00pa30BaHHH.
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Pa3zgen 2. Mexanuka

2.1

Kunematunka

MexaHnueckoe ABUKEHHUE.
OTHOCUTENLHOCTh MEXAHUYECKOTO
nBkeHus. CucreMa oTcyéTa.
Tpaekropusi.

[lepemerienue, cKopocTh (CpeaHss
CKOPOCTb, MTHOBEHHAs! CKOPOCTB) U
YCKOPEHUE MaTEPUAIIbHON TOUYKH,
UX IIPOEKIIMU HA OCU CUCTEMBI
koopauHat. CrioxeHue
IIEPEMELICHUM U CIIOKEHUE
CKOpOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IPSIMOJIMHENHOE JIBUKEHHUE.
I'padmku 3aBUCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, ITyTU U
MePEMENIECHUS] MATEPUAIBHON TOUKHU
OT BPEMEHHU.

CBobOosHOE MajieHue. Y CKOpeHue
CBOOOHOTO MaJIeHUsI.
KpuBonnHenHoe 1BUXEHHE.
JIBr>KeHHne MaTepUuaIbHOM TOYKU
10 OKPY>KHOCTH C MOCTOSIHHOU 110
MOJYJIFO CKOPOCTBIO. YTJIOBast
CKOPOCTb, JINHEWHASI CKOPOCTb.
[lepuon u yactora oOparnieHus.
[lenTpOCTpEMHUTENBHOE YCKOPEHHUE.
TexHuuyeckne yCTpoucTBa u

[IpoBeneHne SKCIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOTO JIBUKEHHUSI C LIEIIBIO
ONpENIEIICHUS] MTHOBEHHOW CKOPOCTH;
UCCJIEIOBAHUE COOTHOLIEHUS MEXKIY
MyTSMH, IPOUJICHHBIMU TEJIOM

32 IIOCJIEIOBATEIbHBIE PABHBIC
MIPOMEXKYTKH BPEMEHU TIPU
PABHOYCKOPEHHOM JBUKECHUU

C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO;
M3YUYCHHE IBUKEHUS LIApUKa B BA3KOU
KUJKOCTH; U3yUEHUE JBUKCHHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO.
OOBbsicCHEHNE OCHOBHBIX IPUHIUIIOB
JNEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KakK: CIIUJIOMETP, LEMHbIE U
pPEMEHHBIE Nepelaun JBHKECHUS; U
YCJIOBUHM UX O€3011aCHOTO
WCITOJIb30BAHUS B TOBCEHEBHOMN
KU3ZHHU.

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

C HCIOJIb30BAHUEM OCHOBHBIX (POPMYI
KUHEMAaTUKHU.

[TocTpoenue u ananus rpadukoB
3aBUCUMOCTEN KMHEMATHYECKHUX
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: KOOpAUHATA, IYTh,
nepeMelIeHle, CKOpoCThb, YCKOPEHUE.
Pabora B rpynnax npu IiaHUpOBaHUH,
MPOBEJICHUH U UHTEPIIPETALIUU
pE3yJIbTAaTOB OMBITOB U aHAIIU3E
JOTOJIHUTENBHBIX HCTOUHUKOB
uH(pOpMaIUKU IO TEME

2.2

JInHamMuka

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

HeroToHa 11 MatepuaibHOM TOYKH.

Tpernii 3akoH Herotona

U1 MaTepUaIbHBIX TOUYEK.
3aKOH BCEMUPHOIO TATOTEHHUS.
Cuna tsoxectu. IlepBas
KOCMHUYeCKasi CKOPOCTb.

CpaBHeHME Macc B3aUMO/ICHCTBYIOIUX
Te.

N3yueHne 3aBUCUMOCTH CHITBI
YOPYTOCTH OT AehOpMaIiK; CPAaBHCHHE
CHJT TPEHUS TTOKOSI, KaUYeHUS U
CKOJIBKCHHUSI.

OOBsicCHEHHE HEBECOMOCTH.
IIpoBeneHue 3KcrniepuMeHTa:
UCCJIEI0BAaHKUE 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE
U PE3MHOBOM 00pasiie, OT UX
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Cuna ynpyroctu. 3akoH ['yka.
Bec Tena.

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

Cuina tpenus. Cyxoe TpeHue.
Cuita TpeHHUsI CKOJIBKEHUS U CUIIa
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.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSAMOJIMHEHHOTO JIBH)KCHUS,
CBOOOHOTO MaJACHMS TEJI, IBMIKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTona, 3aKkoHa BCEMUPHOTO
TATOTCHHUS.

OOBsICHEHNE OCHOBHBIX IPUHITUIIOB
NENCTBUSA NOAIIUITHUKOB U UX
MPaKTUYECKOTO PUMCHCHHUS.
OOBsicCHEHUE IBUYKEHUSI UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJCIIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT TUHAMUKH.

Pacnio3naBanue Gpuznyueckux siBICHUN
B Y4€OHBIX ONIBITAX M OKpYKaromekh
’KU3HW: WHEPIUS, B3aUMOJICHCTBHE TEIL.
AHanmu3 GU3NIECKUX MPOIIECCOB U
SIBJICHUH C KCITOJIb30BaHHEM 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 TOUYKU
(Tena), cUCTEMBbI MaTepUaIbHbBIX

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 MIOBEPXHOCTH 3EMIJIH.
ITorenuanpHbIC U
HEIMOTCHIIMaIbHbBIC CUJIBI. CBSA3b
pabOThI HEMOTECHITUAIBHBIX CHII
C U3MEHEHHUEM MEXaHUYECKOM
DOHEPIrUU CUCTEMBI TEJ. 3aKOH
COXPaHEHHSI MEXAHUYECKOMN
SHEPTUH.

Yupyrue u Heynpyrue

[IpoBeneHnEe SKCIEPUMEHTA: U3YyUCHHE
a0COJIFOTHO HEYNIPYTOro yaapa

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

Ha IPUMEPE PACTSHKEHUS PE3UHOBOTO
KIyTa.

OrneHka a0COIOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
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 OMIOPO Ha U3YUYEHHBIC B Pa3eiie
«MexaHuKay 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS.

Onucanne MEXaHUYECKOTO ABUKEHHUS 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 SHEPTUsI, MEXaHUYECKas
paboTa, MexaHUYECKast MOITHOCTb.
AHann3 GpU3NYECKUX MPOILECCOB U
SIBJICHUM C UCTOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW YHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbscHEHNE OCHOBHBIX MPUHIUIIOB
JACUCTBHS M IPAKTUIECKOTO
NPUMEHEHHUS TEXHUUYECKUX 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, CTPYKTYPUPOBAHMS,
MHTEPHPETALUN U TIPEICTABICHUS
uH(pOpMallUU, KPUTUYECKUHN aHan3
noyiyqaemMou uHpopManuu

[IpoBeneHre KOCBEHHBIX U3MEPEHHUI,
HCCIIEIOBAHUM 3aBUCHUMOCTEN
(bu3MYEeCKUX BEMYUH, POBEPKA
MPEIIOKEHHBIX TUTIOTE3

Hroro no pazneny

18
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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 0OOCHOBAHHUE.
bpoyHoBCKOE nBUXKEHHUE.
Huddysus. Xapakrep IBUKEHUS 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.
TerutoBoe paBHOBECHE.
Temmneparypa u e€ u3smMepeHue.
[Ixamna remneparyp Llenscus.
Mopens uaeaabHOTO Tas3a.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUU UIEATHHOIO ra3a.
AOGcoioTHas TeMreparypa Kak Mepa
CpeHEN KNHETUYECKON SHEPTUU
TEIJIOBOTO JBUKEHUS YaCTHI] Ta3a.
[IIxamna remneparyp KenbBuHna.
['a30BbI€ 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianeipona.

3akoH /lansToHa. M30mporeccsl

[IpoBeneHue >KCIIepUMEHTA:
ONpEJEICHUE MACChI BO3AyXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpeHUil 00bEMa KOMHATHI, JaBICHUS
Y TEMIIEpaTyphl BO3AyXa B HEH;
HCCJIEIOBAHUE 3aBUCUMOCTU MEXKIY
[apaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

OreHka a0COJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OObsicHEHUE OCHOBHBIX MPUHLIUIIOB
JEHUCTBUI TepMOMETpa U bapoMeTpa U
YCJIOBUH UX O€301aCHOTO
UCITOJIb30BaHUS B IOBCEIHEBHOM
KU3HH.

Pacno3naBanue Qpuznyeckux siBICHUN

B YU4E€OHBIX OMBITaX U OKPYXarolen
Ku3HU: U Py3usi, O pOyHOBCKOE
JBUYKEHUE.

Onucanue TEIIOBbIX SIBJICHUI

C UCIOJIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JIaBJICHUE Ira3a, TeMIIepaTypa,
CpeAHssl KHHETUYECKask SHEPTrus
Xa0THUYECKOIO JBUKEHUS MOJIEKYIL,
CpEeAHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIbHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BEIIECTBA.
['paduueckoe npeacraBieHue
U30IPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

TexHuyeckue ycTporucTsa u
IPAKTUYECKOE PUMEHEHHE:
TEPMOMETP, OapoOMETp

MOJIEKYII.

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

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

C UCMOJIb30BAHUEM OCHOBHBIX
nonoxeHuit 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.
BuyTpenHnss sHeprus
TEPMOJIMHAMHUYECKOU CUCTEMBI U
CITOCOOBI €€ N3MEHEHHS.
KonuuectBo TemnoTel 1 padbora.
BHyTpeHHs1s1 sHEprUs OJHOATOMHOTO
HealbHOro ra3a. Buabl
TEIUIONEPEIaun: TEMIIONPOBOAHOCTb,
KOHBEKIIUS, U3JIyYECHHE. Y JeTbHAs
TEIUIOEMKOCTD BEII[eCTBA.

IIpoBeneHnEe SKCIIEPUMEHTA: U3MEPEHUE
YAEIBHOMN TEMIIOEMKOCTH BEILIECTBA.
OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHU PU3NIECKUX
BEJINYHH.

N3yuyenue Mojesneil mapoBoil TypOUHBI,
JBUTaTelIsl BHYyTPEHHETO CrOPaHMs,
PEaKTUBHOIO IBUTaTEIA.

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

IIpH TEIUTONEpeaye.

[TonsiTe 06 amrabaTHOM IpoIecce.
[IepBbIit 3aKOH TEPMOJUHAMUKH.
[Iprmenenue nepBoro 3akoHa
TEPMOJIMHAMHKH K H30IPOLECCAM.
['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
MOJIC3HOT'O JICUCTBUA.
DKOJIOTHYECKHE TTPOOTIEMBI
TEIJI09HEPT € TUKHU.

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

B IIOBCEHEBHOM KM3HU JABUTATEIIS
BHYTPEHHETO CrOpaHusi, OBITOBOTO
XOJIOIUJIbHUKA, KOHJIULIHOHEPA.
OnucaHue CBOMCTB T€N U TEIIOBBIX
SIBJICHUM C UCIIOJIb30BAHUEM
(r3MYEeCKUX BETMYMH: JIaBJICHUE Ta3a,
TEeMIIepaTypa, KOJIMYECTBO TEIIOTHI,
BHYTPEHHSIS1 SHEprus, padoTa rasa.
Pemenune pacu€THpIX 3a71a4 C IBHO
3aIaHHOM (PU3UYECKON MOJAEIBIO

C UCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 (HOpMyJ MOJIEKYIISIPHOU (PU3UKH U
TEPMOJIMHAMUKHU.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOY HA U3YUYEHHBIE B pa3ielie
«Monexynsipaast 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
napooOpa3oBaHUsl. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUS.
TBépnoe Teno. Kpucraimmueckue u
aMmopdHbIe Teaa. AHU30TPOIHUS
CBOMCTB KpuCTAIUIOB. JKuaKue
Kkpucrauibl. COBpeMEHHbIE
Marepuaisl. [InaBnenne n
KpUCTAJLIM3anus. Y AebHas TEMI0TA
riasneHus. CyOaumanusi.
VYpaBHeHue TEI0BOTO OaIaHca.
TexHuyeckue ycTponcTa u
IPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJIOTUH
NOJIyYEHHS] COBPEMEHHBIX
MaTepHaJIOB, B TOM YHUCIIE
HAaHOMATEpPHUAJIOB,

Y HAHOTEXHOJIOTUH

[IpoBeneHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEIIbHOM BIIAYKHOCTH BO3yXa.
Onenka aOCONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MepeHUN (PU3NIECKUX
BEJINYMH.

N3ydeHne cBOMCTB HACBIIIIEHHBIX
MapoB, COcO00B U3MEPEHUS
BIIAJKHOCTH

Hab6nronenue kunenus npu
MMOHMYKEHHOM JaBJICHUH, HArPEBAaHUS

Y TJIABJICHUS] KPUCTAJUTMYECKOTO
BEIIECTBA.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCJIOBHM O€30MaCHOTO UCTIOIh30BAHUS

B IMOBCEHEBHOM KU3HU TUTPOMETPA,
MICUXPOMETPA, KaJOpUMETpa.

N3ydyeHne TeXHONIOTUi OIyYEeHUS
COBPEMEHHBIX MAaTEPHUAJIOB, B TOM YHUCIIE
HaHOMATEPUAJIOB.

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

C UCIIOJIb30BAHUEM YPaBHEHUS
TEIJIOBOTO OajaHca.

Pemenne kauecTBEHHBIX 3a/1a4

C OIOPOIl HAa U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UYECKUE
SBJICHUS T10 TEME.
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Pacnio3znaBanue Gpu3nuecKux sBICHUN
B yUEOHBIX OMBITAX U OKPYXKaIoIIeH
KHU3HU: Aeopmariust TBEPABIX TeT,
HarpeBaHue 1 OXJIaXIECHUE Tel,
U3MEHEHUE arperaTHbIX COCTOSTHUN
BEIIECTBA U OOBSICHEHHE X Ha OCHOBE
3aKOHOB M (JOPMYJI MOJIEKYJIIPHOU
(bu3HKH.

Hcnonb3zoBanne HHPOPMALMOHHBIX
TEXHOJIOTHH JIJIsl IOUCKa,
CTPYKTYpPUPOBaHUs, UHTEPIIPETALIUU U
npeicTaBiIeHUs] UH(pOpMAaLMU [IPH
MOJIFOTOBKE COOOIIEHUI O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTUSIX

Hroro no pazgeny 24
Paznen 4. DinekTpoAMHAMUKA
4.1 | DnekTpocTaTuka 10 DnekTpuzanus tei. dnektpudeckuid | [IpoBeneHne 3kcriepuMenTa: u3MEpPeHUe

3apsan. JIBa BUIa JIIEKTPUUYECKUX
3apsanoB. [IpoBogHuKY,
JABJICKTPUKU U TTOJTYITPOBOJHUKH.
3aKOH COXpaHEHUS AICKTPUIECKOTO
3apsja.

BzaumopeiicTBue 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 Tnoneu. JInnnm
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaboTa cui 3neKTpocTaTuyecKoro
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,
ANEKTPOCTAaTUYECKAs 3alIUTa,
3a3eMJICHHUE IEKTPONprUOOpOB,
KOHJEHCATOP, KOIMMUPOBAIIbHBIN
armapar, CTPyUHBIN IPUHTED

U YCJIOBUH 0€30MacHOro MpUMEHEHUs

B IIPAKTUYECKOU KU3HU,
KOMUPOBAIIBHOTO amlapara, CTPyuHOro
MIPUHTEpA.

PaccmoTpenue pusnyaeckux 0oCHOBaHUMN
AIEKTPOCTATUYECKOM 3AIUTHI U
3a3eMJICHUS AJIEKTPOIPUOOPOB.
Pemenne pacu€THpIX 3a1a4 C IBHO
3aTaHHOM (PU3UYECKON MOJCIBIO

C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB
1 (opMyIT IIEKTPOCTATUKH.

PemeHnne KkaueCcTBEHHBIX 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 3apsAI0B U OOBSICHEHNE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

OnucaHre N3y4eHHBIX CBOMCTB
BEILIECTBA U JIEKTPUUYECKUX SIBJICHUI

C MCMOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: JJIEKTPUYECKHI 3apsij,
HaIpsKEHHOCTD 3JIEKTPUYECKOTO OIS,
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MOTEHIINAJ, Pa3HOCTh OTEHIIMAJIOB,
BJIEKTPOEMKOCTb.

AHanu3 (pU3NYEeCKUX MPOIECCOB U
SBJICHUH C UCIIOJIb30BAaHUEM
(bu3MYEeCcKUX 3aKOHOB: 3aKOHA
COXPaHEHMS JICKTPUUECKOTO 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. Mctounuku Toka. Cuna Toka.
ITocTOSSHHBIN TOK.

Hanpsokenue.

3akoH OMa [ y4acTKa LeMu.
DIIEKTPUUECKOE CONPOTUBIICHHUE.
VY 1enbHOE CONTPOTUBIIEHUE
BemiecTna. IlocienoBarenbpHoe,
napasuiesIbHOE, CMEIIaHHOE
COEJIMHEHHUE MPOBOIHUKOB.
PaboTa snexTpuieckoro Toka.
3akon J[xxoyns—JIenna. MomHocTh
3JIEKTPUYECKOTO TOKA.

[IpoBeneHue KCIIEpUMEHTa: U3YUEHUE
CMEIIIAHHOTO COCIMHEHUSI PE3UCTOPOB;
n3Mepenue IJ1C ucTouHuKa TOKa U €ro
BHYTPEHHETO CONPOTUBJICHUS;
HaOJII0ICHUE IIEKTPOJIH3A.

OreHka 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
3aMBbIKaHUE.

DneKTpoHHAas IPOBOJUMOCTb
TBEPBIX METAIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIOB

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

QHGKTpOHI/ITI/I‘-IeCKaH AUucconuranms.

DIIEKTPOJIU3.
DJIEKTPUUECKUM TOK B raszax.
CaMoOCTOSTEIbHBIN U
HECAMOCTOSTEJILHBIN pa3psi/l.
Moumnus. [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 MCIIOJIb30BaHNUEM 3aKOHOB: 3aKOH
Oma, 3aKOHOMEPHOCTH
MOCJIEIOBATEIBLHOTO U MTAPAJIIEITBHOTO
COEIMHEHUS MPOBOJHUKOB, 3aKOH
Jxoyna-Jlenna.

Onucanue n3y4yeHHbIX CBOMCTB
BEIIECTB U JICKTPUUECKUX SIBJICHUN

C HCTIOJIb30BaHUEM (DU3HUUECKUX
BEJIMYMH: JIEKTPUUECKUH 3apsl, CUjia
TOKQ, JJIEKTPUYECKOE HANPSKEHUE,
ANEKTPUUYECKOE COITPOTUBIICHHUE,
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MPaKTUYECKOE TPUMEHEHUE:
aMIIepMeTp, BOJIbTMETP, PEOCTAT,
HMCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIBbHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHUS,
BaKyyMHBIN U0/, TEPMUCTOPHI U
(hOTOpPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN AUO/,
rajibBaHuKa

pa3HocTh notenuuanos, IJC, pabota
TOKa, MOIIIHOCTh TOKA.
Hcnonp3oBanne nHPOPMAITHOHHBIX
TEXHOJIOTHU JIJISl IOKCKA,
CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIUHU U
npecTaBiieHus] THGOpMaUK Ipu

MOJATOTOBKE COOOIICHUI O MTPUMEHEHUHU
3aKOHOB ITOCTOSTHHOT'O TOKA B TEXHUKE U

TCXHOJIOTHAX

Hroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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KasiennapHo — TemaTrueckoe mianupoBanue no ¢usuke 11 10 kinacca (2 yaca B HEJeIN0, BCero 684.)

KOJI- aTa
Ne A Jomarnee
BO Hazpanue pa3szena, TeMa ypoka
n/m 3aaHKe
1acoB [Tnan Dakt
Paznen 1. ®u3uka U MeTOIbI HAYYHOT0 MO3HAHUS (24.)
o Bgenenune
1. 1 BBoanslii nacTpyKTax no Th. ®@usnka kak HayKa.
Crp. 5-10
2. 1 Hayunbie MeTO bl MO3HAHUS OKPYKAOLIETO MUPA. Kpoccsopa
Hroro no teme: 24.
Paznen 2. Mexanuka (184.)
Tema 2.1. Kunemaruka I'naga |
3 1 Mexanunueckoe nBikenue. Cucrema orcuéra. CriocoObl onucanus nBrwkenus. Tpaexropust. [1yTe. [lepemenienue. § 1-4
) PaBHOMepHOe npsiMonnHeHoe nBibkeHne. CKopocTh. YpaBHeHHe ABKeHHs. CamocTosTeNnbHas paboTa. )
4 1 CrnoxeHne ckopocTei. MrHOBEHHAsI U CpEAHAsS CKOPOCTH. Y CKOpeHHe. [[BIKeHHe ¢ TOCTOSHHBIM YCKOPEHHEM. $6,8 910,13
' JIBIKEHUE C MOCTOSIHHBIM YCKOPEHHEM CBOOOIHOTO najieHus. Pemenue 3anad. STy
5 1 OnpeneneHre KHHEMaTHUECKUX XapaKTEPUCTUK JABIKCHHS C TIOMOIIBI0 rpadukoB. PaBHOMEpHOE IBIMKEHUE TOUKU § 11,12, 15
) 110 OKPYKHOCTH. Perenue 3aay. ST
16;
Jlaboparopnas padota Ne 1 «/3yueHue nBrxeHus Tena, OpoIeHHOT0 TOpU30HTANBHOY. KuHeMaTnka abCcoMoTHO 3 16;
6. 1 MTOJITOTOBUTCS K
TBEPJIOTO Tena.
K/p
7. 1 KonTponbnas pabota Ne 1 mo reme «Kunemarukay I'masa 1
Hroro mo reme: Su.
Tema 2.2. /lunamMuka I'masa 2,3
8. 1 OcHoBHOE yTBepkJeHue mexannku. Cuna. Macca. Enuanna macceel. CamocTosiTenbHas padoTa. §18,§ 19
9 1 ITepssiit 3akon Herotona. Bropoii 3akon Herotona. [Ipunnun cynepnosunuu cuit. Tperuit 3akoH HeroToHa. § 20-24
’ Pemenne 3angau.
10 1 T'eonenrpuueckas cucrema orcuéra. [Ipunnun otHocutensHoCTH [Nanunes. MIHBapuaHTHBIE U OTHOCUTEIbHbBIE § 25,26
' BesInanHbL. CaMocTosTeNIbHAs padoTa.
11 1 Cuisl B npupojie. 3aKOH BCEMUPHOTO TAroTeHus. [ paButannonssle cuibl. Cuna ynpyroctd. 3akoH ['yka. Pemenue § 27-30, 35-36
' 3aj1a4. .
12 1 ITepBas kocmuueckast ckopocts. Cuina Tsxkectu u Bec. [leperpysku. Hesecomocts. Cunsl Tpenus. Tpenue § 31-33, 36-37
’ cKkoJbkeHus. Pemrenue 3amauy. !
13 1 JlaGoparopuas padora Ne 2 «/ccrnenqoBaHue 3aBUCUMOCTH CHUJT YIIPYTOCTH, BOBHUKAIOUIUX B MPYKUHE U MOJrOTOBUTCS K

pEe3NHOBOM 00pasiie, OT uX AePOopMaITum.

K/p
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14. | 1 | KonTponbnas pabora Ne 2 o teme «/{unamuka» I'naBa 2,3
Hroro no reme: 74.
Tema 2.3. 3aKoHBI COXpaHEeHHS] B MeXaHUKe I'naBer 4-7
15. 1 Wmmynbce. 3akoH coxpaHeHHs UMIynbca. PeakTuBHOE ABMKeHMe. Pemenue 3amay. § 38,39
16. 1 Pabora cuibl. Momaocts. Knunernueckas sueprus. PadoTa cuibl TshkecTH M cHitbl ynpyrocTd. [loteHnnanbHas § 40-44
sHeprusl. Pemenue 3anad.
17. 1 3aKOoH COXpaHEHUs YHEpruM B MexaHuke. Pemenue 3agau. § 45-47
18, 1 OCHOBHOE ypaBHEHHE JUHAMHKH BPAIIATEIbHOTO JIBIKCHHUS. 3aKOH COXpaHEHUS MOMEHTA HMITYJbCa. Kunernueckas § 48,49
9Heprus a0COJTIOTHO TBEPJOTO TeJia, BPAIIAIOIIErocss OTHOCUTENLHO HEIOIBMYKHON OCH. '
19. 1 JlabopaTopnast pabota Ne 3 «V3ydeHne abCOTIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX §50, moaroroBuTcs
MasiTHHUKOBY. PaBHOBecHe Tel. K K/p
20. 1 KonrponbsHas padora Ne 3 mo Teme «3aKOHBI COXpPAaHEHUSI B MEXAHHUKE). I'maswr 4-7
Hroro mo Teme: 6 4.
Pa3znen 3. Mouekynsipuas ¢gusuka u TepMoauHaMuka (244.)
Tema 3.1. OcHOBBI MOJICKY/ISIPHO-KHHETHYECKOH TeOpUH I'nasr 8-10
21 1 . OcnoBnble nonoxxenust MKT. Pazmepst monekyn. bpoyHoBckoe nBuxkenue. CHITbI B3aUMOIEHCTBHUS MOJIEKYJI. § 54,55 56
CtpoeHne ra3000pa3HbIX, KUAKUX U TBEpAbIX Tel. Pemenne 3amad. oo
22. 1 OcnoBHoe ypaBHeHne MKT rasos. Pemenne 3amau. § 57
23. 1 Temneparypa u TermnoBoe papHoBecre. Onpe/ienieHne TeMepaTyphl. § 59
24, 1 OHeprust TEMIOBOTo ABWKEHUs MoJeKyIl. M3mepenne ckopoctell Molieky raza. Pemenue 3anau. §61
25. 1 CamocrositesnbHas padora.
26. 1 YpaBHEHUE COCTOSIHUS UI€AIBHOTO ras3a. ['a30Bble 3aKOHBI. § 63-65
27. 1 Pemenue 3agau.
28, 1 JlabGopaTtophas pabota Ne 4 «OmpeneneHre MacChl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MEPECHHM HOJArOTOBHUTCS K
00BEMaKOMHATHI, JABJICHUS ¥ TEMIIEPATYPhI BO3JyXa B HEMY. K/p
29. 1 KonrponbHas padora Ne 4 no teme «MouekyisipHast ¢pusnka. TeroBble sIBICHUS. I'massr 8-10
Hroro nmo teme: 9 u.
Tema 3.2. OCHOBBI TEPMOAUHAMUKHU I'maa 13
30. 1 Buytpennsis sueprus. PaboTa B TepMojMHAMUKE. § 73-75
31. 1 Pemenue 3agau.
32. 1 KosmuecTBo TemnoTsl. YpaBHEHHE TEIUIOBOTO OaaHca. § 76,877
33. 1 Pemenne 3anau.
34. 1 IlepBblil 3aKOH TEPMOJUHAMUKU. § 78-80
35. 1 Pemenne 3anau.
36. 1 Bropoii 3akon Tepmoannamuk. [Ipunuun geiictsus terosbix aurareneil. KI1J{ TernoBbix ABUrateei. §81,82
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37. 1 Pemenue 3agau.
38. 1 JlabopaTopnast pabota Ne 5 «V3mepeHue yaenbHOM TEIIOEMKOCTHY. § 82, § 83
39. 1 Konrponbnas padora Ne 5 mo teme «OCHOBBI TEPMOANHAMHUKI I'maBa 13
Hroro nmo Teme: 10u4.
Tema 3.3. ArperatHble cocTosiHMs BenlecTBa. ®a3oBble Mepexoabl I'maBa 11,12
40. 1 ITapoobpazoBanue u KoHIeHCAWs. VcmapeHue 1 KHIICHNUE. [Ipesenramnus
41. 1 Haceimennsiii nap. JlaieHye HaCBIIIEHHOTO Napa. § 68,69
42. 1 Bnaxxnocts Bo3nyxa. Kpucrammmueckue u amopdusie Tena. da3oBbie nepexopl. PeieHue 3aaad. 370,72
Npe3eHTalus
43. 1 JlabopatopHas padota Ne 6 «/3MepeHne OTHOCUTEILHOMN BIAYKHOCTH BO3yXay. [IpesenTarst
44, 1 KonTponbnas pabota Ne6 mo Teme «ArperatHbie COCTOSIHUS BenecTBa. Pa3oBbIe MEPEXObI». I'maBa 11,12
Hroro mo Teme: Su.
Paznea 4. daekrpoaunamuka (22 4.)
Tema 4.1. daexkTpocTraTuka I'naBa 14
45. 1 OneMeHTapHBIN dIEKTPUUECKUH 3apsij U DJIEMEHTapHbIE YaCTUIIbI. 3aKOH COXPaHEHUS 3apsaja. § 84
46. 1 3axoH Kynona. Ennnuna snextpudeckoro 3apsiaa. Pemenne 3agau. § 85
47. 1 bimskozaelicTBre 1 1eHICTBHE HAa PACCTOSHUU. DJIEKTPUYECKOE MOJIE. § 87,88
48. 1 HarmpsokeHHOCTD 3JeKTpUUecKOoro 1moJisi. CHIOBbIC JIMHUU. § 89
49, 1 [Tosie TouewHOTO 3apsia U 3apspKeHHOTOo mapa. [IpuHimn cynepno3uiyy noyiei. Penenne 3anad. § 90
50, 1 [TpOBOHUKH U JTUAJIEKTPUKH B DIIEKTPOCTATHYECKOM Tojie. [loTeHIManbHast SHeprus 3apsHKeHHOTOo Tella B § 92-94
OJTHOPOJTHOM DJIEKTPOCTATHYECKOM I10J1e. [loTeHInall 3J1eKTpOCTaTHYEeCKOrO MOJIsl U PA3HOCTh IOTEHI[HAJIOB. ’
51 1 CBsi3b MEX]1y HAIIPSHKEHHOCTBIO 3JICKTPOCTATHYECKOTO TI0JISl M PA3HOCTHIO NOTEHIMAIOB. DKBUIIOTCHI[HAIbHbIE § 95
oBEpxHOCTU. Pemenue 3anay. )
59 1 OnekrpoéMkocTh. Enunnip! anexkrpoemkoct. KonpeHcaTop. DHeprus 3apsmkeHHOTo KOHieHcaropa. [IpiuMeHenue §97,98
KOHJIEHCATOPOB. Penenue 3amay. T
53. 1 Jlaboparopnas padota Ne 7 «3MepeHne 3MeKTPOEMKOCTH KOHACHCATOPAY. HOHFOTEZ)HTBCH K
54, 1 KonTtponpHas padora Ne 7 mo Teme «DIEKTPOCTATHKAY I'masa 14
Hroro no teme: 104.
Tema 4.2. IlocTostHHBIN d1eKTpHYecKkHii TOK. TOKH B pa3JM4HBIX cpeaax T'naBbr 15
55. 1 Onexrtpuueckuil Tok. Cuna Toka. 3akoH OMa ans ydacTtka nenu. ConpoTHBICHHE. § 100,101
56. 1 Dnextpuueckue 1enu. [locnenoBaTensHOe U MapauIeIbHOE COeMHEHUE POBOIHUKOB. Perenne 3anaq. § 102, § 103
57. 1 Jlaboparopras padota Ne 8 «3ydeHne cMeNIaHHOTO COSAMHEHHUS PE3UCTOPOBY.
58. 1 PaboTa 1 MOIIHOCTH MOCTOSTHHOTO TOKA. § 104
59. 1 OnexTpoaBmKyIas cuna. 3akoH OMa amst nosHoH 1enu. Pemenue 3aay. § 105, 106
60. 1 JlabopatopHnas padota Ne 9 «HaOroieHue 3JeKTpOIU3a.
61. 1 DneKkTpuyuecKasi IPOBOAUMOCTD PA3IMUHBIX BEHIECTB. DJIEKTPOHHASI IPOBOJUMOCTb METAIUIOB. 3aBUCUMOCTh §108,109
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CONPOTHUBJICHMS TIPOBOJTHHKA OT TemIiepaTypbl. CBEpXIPOBOIMMOCTb.
62. 1 DJIeKTPUYECKHUH TOK B IOJIynpoBoaHKKax. CoOOCTBEHHAs! M IPUMECHAs! IIPOBOJMMOCTH. §110
63. 1 DJIEKTPUYECKUH TOK Yepe3 KOHTAKT MOJYIIPOBOAHUKOB C PA3HBIM THIIOM NTPOBOAMMOCTH. TpaH3UCTOPHI. §111
64. 1 Onextpudeckuii ToK B Bakyyme. DJIT. DnekTpuueckuii TOK B KUAKOCTAX. 3aKOH 3JIEKTPOIIN3A. §112,113
65. 1 DnekTprudecKuil TOK B ra3ax. HecaMoCTOSITENbHBIN 1 caMOCTOSTENbHBIN pa3psaabl. [lna3sma. Pemenne 3anauq. §114,115
66. 1 KonTponbnas pabora Ne 8 no Teme «IlocTosiHHbIH anekTpryecknii ToK. TOKHM B pa3in4HBIX Cpeaax» I'maBa 15
Hroro no teme: 12y.
Pe3zepBHOe Bpemsi: 24.
OBILIEE KOJIMYECTBO YACOB 110 TPOI'PAMME 68,

Y4yeOHO-MeTOANYECKHH KOMILIEKC:

®usuka 10 kinacc: yueb. A obiieodpasorar. Opranuzanuii ¢ npui. Ha anekTpoH. Hocurese: 6a30Bbiii ypoBeHb / I'.51. Msikuies, b.b. Byxoenes, H.H. Corckuii; mos
pea. H.A. INapdentbeBoii. — M.: [Ipoceemenue, 2014, — 416 c.(Knaccuueckuii kypc)

MeTtouueckoe 00ecIeueHHe )i yUUTEIs:

1) Caypos 0. A.®@uzuka. [loypounsie pazpadorku. 10 kiacc : mocodue i obmeodpasosar. opranuzanuii / 0. A. Caypos. — 3-e u3z., nepepad. — M. :

[Ipoceemenne, 2015. — 272 ¢. — (Knaccuueckuit kypc).
2) ®u3unka : KOHTPOJIb 3HAHUN, YMEHHU 1 HaBBIKOB yuaruxcsi 10—11 k1. o01ieoOpa3oBar. yupexacHui : 0a30Bbli U IPOQUIL. YPOBHU : KH. IS yuutens / B, A.
3aborun, B. H. Komuccapos. — M. : IIpocBemenue, 2008. — 64 c.

3) PeimkeBuu A.I1. ®usuka. 3anaunuk. 10-11 kiacc.: mocobue s ooieodpas.yupexaeHuii / A.I1. PeimkeBuu. — 17-¢ uzn., crepeotun. — M.: Jlpoda, 2013 — 188 c.

4) ®dwuzuka: 3800 3aga4 A7 LIKOJIBHUKOB M NOCTYHAOMMX B By3bl/ ABT.-cocT. H.B. Typuuna, JL.U. Pynakosa. O.1. Cypos u np. — M.: poda, 2000. — 672 c.

YMK nmst 00y9arommxcs:

1) CeruéB HO.H. ®uzuka. 10 xnacc. Tector: B 2 4. — Caparos: Jlunei, 2012.
2) DIEeKTPpOHHOE MPUIOKEHUE K yISOHUKY.

3) HUHTepHET pecypc:

«Knacclnas dpuznka»

http://class-fizika.ru/

«Poccwuiickas anextponHas mkona» (POIL)
https://resh.edu.ru/for-pupil
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