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DdenepanbHas paboyas nmporpaMma mo yueoOHomy npeamery «Dusnkay (6a30BbIii ypoBEHB) (MIpeAMETHAS
ob6nacth «ECTeCTBEHHO-HAYYHBIE MPEMETHI)) BKIIIOUAET MOSICHUTEIBHYIO 3aIUCKY, COJICPKAHUE
o0OyueHus1, TUIAHUPYEMBIC PE3YIbTaThl OCBOCHUSIIPOTPAMMEBI 0 (PU3UKE, TEMATUYECKOE IJITAHUPOBAHUE.
[TosicHuTENBHAS 3aMMKMCKA OTPAXKAET OOIIME TSN U 337a9d U3ydeHUs (PU3UKHU, XapaKTEPUCTUKY
MICUXOJIOTUYECKUX MPEANOCHIIOK K €r0 H3y4eHHUI0 00yJaroluMuUCs, MECTO B CTPYKType Y4eOHOTro
IUIaHa, a TaKKe MOAXOAbl K OTOOpY COAEPKAHMSLK ONPENEICHUIO INIAHUPYEMBIX PE3YJIbTaTOB.
CopepxaHue 00y4eHHs paCKpbIBAET COJIEPKATEIbHbBIE JIMHNN, KOTOPBIE IIPEIaratoTcs AJis
00513aTEIILHOTO N3YYEHHSI B KXKIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMsL.

[InanupyemMbie pe3ysbTaThl OCBOCHUS MPOTPaMMBI MO (PU3UKE BKIIIOYAIOT JIMYHOCTHBIC, METANPEIMETHBIC
pe3yIbTaThI 32 BECh MEPUOJT 00YUEHHUS Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus, a TaKKe
MPEAMETHBIC TOCTHXKEHHUST 00YJarOIIerocs 3a KaXKIablii ro] 00y4eHUsI.

[NOACHUTEJIBHAA 3AITMCKA

[Tporpamma 1o ¢u3rke 6a30BOTO YpPOBHS Ha YPOBHE CpeHEro 00111ero o0pa3oBanusipa3padboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOOBaHUM K pe3yIbTaTaM OCBOEHHsI OCHOBHON 00pa30oBaTeIbHON POTrpaMMBbl,
npencraBieHHbIx B PI'OC COO, a takxke ¢ yu€roM (peaepanbHOil pabodeil mporpaMMbl BOCIIUTAHUS U
KOHLEIIUH MpenoiaBanus yueoHoronpeamera «dusmnka» B 00pa30BaTeIbHbIX OPraHUu3alusiax
Poccuiickoit @denepanuu, peaan3yoonux OCHOBHbIE 00pa30BaTEIbHbIE TPOTPaAMMBbI.

Copep:xaHue mporpaMMsl 1o GU3KMKe HAIPpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI
mupa oOydaromuxcss 10 kmaccoB mpu oOydeHmm X (HU3MKE Ha 0a30BOM YpOBHE Ha OCHOBE
CHUCTEMHO-/ICSITEIBHOCTHOTO moaxoaa. Ilporpamma mo ¢usuke coorBeTcTByeT TpedboBanusm OI'OC
COO k naaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pe3yJibTaTaM 00ydeHus, a TaKxKe
YUUTBIBAETHEOOXOIUMOCTh PEAIN3aLUN MEXIIPEAMETHBIX CBS3€H (PU3UKH C €CTECTBEHHO- HAyYHBIMU
yueOHBIMU NpeMeTaMU. B Hell onpeessioTCsl OCHOBHBIE LEJIN U3y4eHUsl (PU3UKU Ha YPOBHE CPEIAHETO
oOrmiero oOpa3oBaHus, IIAHUPYEMBIE PE3YIbTATBIOCBOCHUS Kypca (PU3UKH: TMYHOCTHBIE,
MeTarnpeMeTHBIC, MpeMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢pu3MKe BKIIOUYALT:

IUTAHUPYEMBIE pe3yIbTaThl OCBOEHUS Kypca (PM3MKH Ha 0a30BOM YpPOBHE, B TOM UHUCIIE PEIMETHbIE
pe3yibTaThl 10 TOAaM 00yUYeHHUS;

cojepxkaHue yueOHoro npeamera «Pu3ukay 1o rogam o0ydeHus.

IIporpamma o Qu3uke MOXET ObITh MCIIOJb30BAHA YUYUTEISIMH KaK OCHOBA JUISI COCTABJIEHMSI CBOMX
pabouux nporpamm. Ilpu pazpabotke paboueil mporpammbl



B TEMATUYECKOM IJITAHUPOBAHUU JIOJDKHBI OBITh YYTEHBI BO3MOXXHOCTH UCIOJIB30BAHMUS 3JEKTPOHHBIX
(umpoBbIX) 00paz0BaTEIBHBIX PECYPCOB, ABISIOMUXCA Y4eOHO- METOJMUECKIMU MaTepHaIaMu
(MyJTBTUMEIMIHBIEC IPOTPAMMBI, 3JICKTPOHHBIE YIeOHUKUH 3aJa4HUKH, JIEKTPOHHBIE OMOITHOTEKH,
BUPTYaJIbHBIE JIAOOPATOPUH, UTPOBBIE IPOTPAMMBI, KOJUIEKIIMU TUPPOBBIX 00pa30BaTEIbHBIX PECYpPCOB),
peaTn3yOUMMH TUAaKTHIECKAE BO3MOKHOCTH HH(POPMAITHOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHIA,
COJIep’KaHne KOTOPBIX COOTBETCTBYET 3aKOHO/IATENIbCTBY 00 00pa30BaHUU.

[Iporpamma o pu3uKe HEe CKOBBIBAET TBOPUYECKYIO HHULIMATHBY YUUTEICH U MPEIOCTABIISET
BO3MOJKHOCTB JUISl PEATM3aLUU PA3TUYHBIX METOJMYECKUX MOIX0JA0B K OpPraHu3alui 00ydeHus PU3nKe
IIPU YCIIOBUU COXPAHEHHUS 00s13aTEIbHOM YacTH COJepKaHUs Kypca.

®du3rkKa Kak Hayka o HanboJjiee 00IIMX 3aKOHaX IPUPO/IbL, BHICTYIIAsl B KAUYECTBE YyUEOHOrO IMpeAMETa B
IIKOJIE, BHOCUT CYILIECTBEHHBII BKJaJ B CUCTEMYy 3HaHUI 00 okpyxatomeMm wMupe. IIkosnbHbIM
Kypc OHU3UKHM — CHCTEMOOOpPAa3yIOLIUIJIS €CTECTBEHHO-HAYYHbIX YUEOHBIX IPEIMETOB, IOCKOJIBKY
(u3MYecKue 3aKOHBI JIEKATB OCHOBE MPOIIECCOB U SIBJICHHUM, U3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢dbusuveckoit reorpadueit u actpoHomueil. Mcnonp3oBaHue U aKTUBHOE TPUMEHEHUE (PU3UUECKUX 3HAHUM
OTIpEe/IeIIIET XapaKTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPreTUKH, TpPaHCIopTa,
OCBOEHHMSI KOCMOCA, TMIOJY4YE€HHUsS HOBBIX MaTepHaJOBC 3a/laHHBIMU CBONCTBAMH U JApPYrHUX.
N3ydyenrne ¢u3MKM BHOCUT OCHOBHOW BKJIaJAB  (OPMUPOBAHUE  €CTECTBEHHO-HAYYHOU

KapTUHBl ~ MuUpa  oOyuarouuxcs, B GOpMUPOBAHUE YMEHHUI MPUMEHSATh HAyYHbIH METO]I TO3HAHUS
IIPH BBITIOJIHEHUU UMUYYEOHBIX UCCIIEOBaHUM.

B ocHOBY kypca pusuku a1 ypoBHS CpeaHEro o0miero o0pa3oBaHus MOJIOKEH PSIAUIEH, KOTOPBIE MOYKHO
paccMaTpuBaTh KaK MPUHIHUIIBI €70 OCTPOEHUSI.

Hoes yenocmnocmu. B cooTBETCTBUM € HEH KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepuai U3 Bcex pa3ziesioB (PU3MKH, BKIOYAET KaK BOMPOCH! KIACCUYECKOM, TaK U COBPEMEHHOM
bu3uKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEM MaTtepuai Kypca Gu3uku o0beAMHEH BOKPYT (PHU3NUECKUX
Teopuil. Benymum B Kypce siBiisieTcst pOpMHPOBAHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHSIX MaTe€pHH,
BELIECTBE U IOJIE.

Hoesn ecymanumapuzayuu. E€ peanu3zalys npeanosaraeT HCHoIb30BaHUE TYMaHUTAPHOIO OTEHIMANA
(hM3UYEeCKO HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS (DU3UKHUC PA3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U HKOJIOIMUYECKHUMHU NPOOIIEeMaMH.

Hoes npuknaonou nanpaenennocmu. Kypc Gu3uku IpeanosiaraeT 3HaKOMCTBO C IIMPOKUM KPYrom
TEXHUYECKUX U TEXHOJIOTUYECKUX TPUIIOKEHUN U3YyYEHHBIX TEOPHIN 3aKOHOB.

Hoes sxonozuzayuu peanusyercs NoCcpeICTBOM BBEAECHUS 3JIEMEHTOB COAEPKaHMS, TOCBAILEHHBIX
9KOJIOTUYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBIC Pa3BUTHUEM TEXHUKU U
TEXHOJIOTUH, a TaKKe 00CYKJICHHsI TPOOJIEM PallMOHAIIEHOTO ITPUPOJIOIOJIb30BaHMSI U HKOJIOTMUECKON
0€30MMacHOCTH.



CrepHEBBIMH 3JIEMEHTaMH Kypca (GU3UKH Ha YPOBHE CPETHETO OOLIEro 0Opa3oBaHus  SBISIOTCS
¢usnueckue Teopun ((HOPMHpPOBAHME TPEACTABICHUH O CTPYKTYpE NOCTPOCHHS (HU3NIECKOI
TEOPHH, POJIK (PyHAaMEHTAIBHBIX 3aKOHOB M MPUHIIUIIOB B COBPEMEHHBIX MPEJICTABICHHUIX O IPUPOE,
IpaHUIaX IPUMEHUMOCTH TEOPUH, I OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLIECCOB).
CucTeMHO-IeSITeTbHOCTHBIHN MOAX0] B Kypce (PM3UKHU pean3yeTcs MPex/ie BCEro 3a CYET OpraHu3aliiu
HKCTIEPUMEHTAIBHOM JIesITenbHOCTH oOy4atommxcs. [y 6a30BoroypoBHs Kypca (pU3uKu — 3T0
WCTIOJIb30BAHME CUCTEMBI (PPOHTATIBHBIX KPATKOBPEMEHHBIXIKCIIEPUMEHTOB U 1a00paTOPHBIX padoT,
KOTOpBIE B ITporpamMmme 1o (Hu3nuke 00beTMHEHBIB OO CIMCOK YIEHUYECKUX IPAKTUIECKUX PadoT.
Brigenenue B ykazaHHOM IepeuHenadopaTopHbIX paboT, MPOBOJUMBIX /ISl KOHTPOJIS U OLICHKH,
OCYIIECTBISICTCAYIaCTHUKAMH 00pa30BaTEIbHOTO MPOIEcca UCXO0 IS U3 0COOSHHOCTEH TUTAaHUPOBAHUS U
ocHarieHus kabunera ¢usuku. IIpu 3TOM oOecrieunBaeTcst OBlaieHNE 00YyJaIOIUMUCT YMEHUSIMH
MIPOBOJIUTH KOCBEHHBIE N3MEPEHHU S, NCCIIE0OBAHMS 3aBUCUMOCTEH (PM3UIECKUX BEIMYMH U TIOCTAHOBKY
OTIBITOB TIO TTPOBEPKE MPEIIOKEHHBIX THITOTE3.

Bonbmoe BHUMaHNE yAESeTCs PEIICHUIO PACUETHRIX M KAYeCTBEHHBIX 3anad. [Ipu 3ToM uist pacu€THBIX
3a7a4 IPUOPUTETOM SIBIISTIOTCS 3a/1a4H C SIBHO 33/1aHHON (PU3MUYECKON MOJIEINBIO, TIO3BOJISIONTIE
MPUMEHSTh H3y9YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zesia Kypca, Tak U HHTETpUpYs
3HaHUS U3 Pa3HBIX pa3ziesoB. s KaueCTBEHHBIX 3a/1a4 MPHOPHUTETOM SIBJISTIOTCS 33aHUs Ha 00BSICHEHUE
MpOTeKaHusI (PU3NUYECCKUX SIBIICHUH U TPOIIECCOB B OKPYXKAIOIIEH KHU3HH, TpeOyromue Beidopa
(bU3NIEeCKO MOACIH TSl CUTYaIluH MPAKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k MarepHaibHO-TEXHHUECKOMY 00€CIIeYeHUIO y4eOHOT0o
nporiecca 6a30BbI YPOBEHB Kypca (PU3UKH Ha YPOBHE CPEIHET000IIEro 00pa3oBaHus JOHKEH U3ydaThCsl B
YCIIOBHSIX TIPEIMETHOTO KaOMHeTa (PM3MKH WITH B YCIIOBHSIX HHTETPUPOBAHHOTO KaOWHETA MPEIMETOB
€CTECTBEHHO-HAyYHOTO IHUKIa. B kabuHeTe Gu3uKu J0KHO OBITh He0OX0auMoe 1abopaTopHoe
00OpyZi0BaHUE /1711 BHIIIOJIHEHUS YKAa3aHHBIX B IIPOrpaMMe 10 GU3UKe YIEHUUECKUX MPAKTUYECKUX padoT
U IEMOHCTPALIMOHHOE 000PyI0BaHHUE.

JleMOoHCTpalMoHHOE 000pyI0BaHKEe (GOPMHUPYETCS B COOTBETCTBUU C MIPUHLUIIOM MUHUMAJIbLHON
JOCTaTOYHOCTH M O00ECHEeYMBAeT IOCTAHOBKY I€PEYMCIIEHHBIXB IIPOrpamMMe Mo (pU3nKe
KJIFOYEBBIX IEMOHCTpALUN U1 UCCIIEIOBAHUS N3y4aeMbIX SIBJICHUN U MPOLIECCOB, SMIUPUIECKUX U
(GyHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIabopaTtopHoe 000py10BaHHE 11l YAEHUYECKUX MPAKTHUECKUX paboTdopmupyercs B BUJE
TEMaTHYECKMX KOMILJIEKTOB U 00ecleunBaeTcs B pacyére 0IHOTO KOMIUIEKTa Ha JIBYX 0Oy4YarOIIMXCS.
Temarnueckue KOMIIEKTHI JJaOOPATOPHOIO 00OPYAOBAHUS IOJIKHBI ObITh IOCTPOSHBI HA KOMILIEKCHOM
HCIOJIb30BAHUY AHAJIOTOBBIXU LU(PPOBBIX IPUOOPOB, a TAKIKE KOMIIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BHJIe IU(PPOBBIX JTAOOPATOPHIA.

OCHOBHBIMU LIEJIIMHU U3Yy4eHUs PU3MKH B 00111eM 00pa30BaHUU SBIIAIOTCS: (POPMUPOBAHUE HMHTEpeca M
CTpeMJIeHUs] O0yJaroluxcs K HaAydHOMY H3y4EHMIO

IPUPOJIbI, PA3BUTHE UX UHTEUIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH;



pPasBUTUC Hpe,[[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTO/JIC MMO3HAHUA U q)OpMI/IpOBaHI/IeI/ICCJ'IeIIOBaTeJIBCKOI‘O
OTHOIICHUS K OKPYXAIOIIUM SIBJICHUSM

(hopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yabTaTa H3yYCHHsS] OCHOB CTPOSHUSI MaTepUU U
(byHaMEHTAIBHBIX 3aKOHOB (DU3UKH;

(dhopMHUpOBaHHE YMEHHI OOBSICHITD SBJIICHUS C UCTIOIh30BaHUEM (PH3NYCCKIX 3HAHUN U HAYIHBIX
JIOKa3aTeIIbCTB;

(dbopmMupoBaHHe MPEACTABICHUN O POIH (DU3HUKH JUISl Pa3BUTHUS APYIHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHUH.

JlocTmkeHne JTHX IMeliel 00ecrednBaeTCsl PEIICHUEM CICAYIONUX 3a/1a4B IMPOIeCcCe U3YUSHUs
Kypca (PM3MKHU Ha YPOBHE CPEIHETr0 00MIero oopa3oBaHus:

MPUOOpPETEHUE CUCTEMBI 3HAHUH 00 00X PU3NISCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TCOPHSIX, BKITFOYAS
MEXaHUKY, MOJIEKYJIIPHYIO PU3UKY, SJEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTBI acTpO(U3HKH;
(dhopMupoBaHUEe YMEHUM MPUMEHSITh TEOPETUUECKUE 3HAHUS [Tl OOBSCHEHUS] PU3NUECKUX SBJICHUN B
npupoac W A HOPUHATHA HTPAKTUUYCCKHUX peHIeHHﬁB HOBCGI[HGBHOﬁ JKU3HU,

OCBOCHHE CIIOCOO0B PEIICHUS PA3IMIHBIX 33/1a4 C SBHO 33JJaHHON (PU3MUYECKOW MOJIENbIO, 3a/1a4,
MOIPA3yMEBAIOIINX CAMOCTOSITEIIFHOE CO3/TaHUe (PU3UICCKONM MOJICITH,aICKBAaTHOW YCIIOBUSM 3aJ1a4H;
IIOHUMAHUEC (1)I/I3I/ILICCKI/IX OCHOB U NPUHIOHUIIOB HeﬁCTBHﬂ TEXHUYCCKUX YCTPOﬁCTB UTCXHOJOTHUYCCKUX
TIPOIIECCOB, WX BIIMSIHAS HAa OKPYXKAIOIIYIO CPEY;

OBJIAICHUC MCTOAaMHU CaMOCTOATCIIBHOI'O IMJIAHUPOBAHHWA U IIPOBCACHUSA (1)I/13I/I'-IGCKI/IX OKCIICPUMCHTOB,
aHaJIM3a W WHTEPIPETAMA HH()OPMAIIUH, OTIPEICTICHHSI JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3yiIbTara;
CO3/IaHHE YCIIOBUH JIJIS Pa3BUTHUS YMEHUH ITPOEKTHO-UCCIIEI0OBATEIBCKOM, TBOPUECKOM JISATEIIBHOCTH.
Ha u3ydenune ¢pusuku (0a30BbIi ypOBEHB) Ha YPOBHE CpeIHETO 001Iero oopasoBanus oTBoautcss B 10
kiacce — 68 wacoB (2 yaca B Hemenlo).

[Ipenyaraemerii B mporpaMme 1o Gu3uKe nepeveHb Ja00paTOPHBIX U MPAKTHYECKUXPAOOT SBISICTCS
PEKOMEHIOBaHHBIM, YIHUTEINb JICTAaeT BEIOOP MPOBENCHIS JIA0OPATOPHBIXPAOOT H OIBITOB C YUETOM
WHIMBHUIYAITBHBIX 0COOCHHOCTEH 00YyJarOIIMXCs.



COZAEPXAHUE OBYUEHUA

KJIACC

Pa3nen 1. ®usuka u MeTO1bl HAYYHOTO NTO3HAHUS

®usuka — Hayka o npupoae. Haydnele MeTonbl MO3HaHUSA OKpyXkaromero mupa.Pois sxkcnepumenTa u

TEOPUH B MpOLIecCe NO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (pu3uke.MoaenupoBanue buznueckux
SIBJICHUI u npoueccoB.  Hayunbie TUIIOTE3BI.

®u3nyecKkue 3aKOHbl M TEOPHUM. ['paHUIIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOoHOB.IIpuHIMD

COOTBETCTBHUSI.

Ponp u mecto ¢us3uku B HOpMUPOBAHUM COBPEMEHHON HAayYHON KapTHHBI MHPA,B MPAKTHYECKON

NEeATEeNbHOCTH JIOACH.

Jlemoncmpayuu

Amnanorosble 1 IU(POBBIE U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE AATUHKH.

Paznen 2. MexaHuka

Tema 1. Kunematuka

Mexanunueckoe nBrxeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEeHUs. Cuctemaorcuéra. Tpaekropus.

[lepemenenue, cKOpocTh (CpeaHsIsl CKOPOCTh, MTHOBEHHAs: CKOPOCTh) U YCKOpEeHUeMaTepruaibHONW TOUKH,

MX MPOEKIUU HA OCH CUCTEMBI KOOpAHHAT. CII0KEHUE MTEPEMENIEHUN U CI0XKEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSAMOJIUHEIHOE ABIKEeHKE. ['padMKn3aBUCUMOCTH KOOPAMHAT,

CKOPOCTH, YCKOPEHHUS, IIyTH U NIEPEMENICHNS MAaTEPUAIBHON TOYKHA OT BPEMEHHU.

CBoboaHoe majieHne. Y CKOpeHne CBOOOHOTO TaACHHUS.

KpuBonuueitHoe nBwkeHWe. [[BH)KeHHME MaTE€pUAIbHOM TOYKH IO OKPYXHOCTH C TOCTOSTHHOU IO

MO/TYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHEHHAs CKOpoCTh. [leproan yacToTa oOpaiieHus.

LleHTpOoCTpEMUTENIBHOE YCKOPEHHE.

TexHnueckue ycTpoicTBa U MPaKTUYECKOE NPUMEHEHUE: CIUAOMETP, ABMKEHUE CHAPAIOB, LICITHBIE U

PEMEHHBIE TIEpEIAYH.

Jlemoncmpayuu
Mogenb CUCTEMBI OTCuéTa, WJUTFOCTPAIMS KHHEMATHYCCKUX XapaKTEPUCTHK
JIBIDKCHHUS.

[IpeoGpazoBanue ABMKEHUHN C UCIIOJIB30BaHUEM MPOCTHIX MexaHu3MoB.Ilajienre Ten B BO3yxe U B
pa3peKeHHOM IPOCTPAHCTBE.

Habmionenue aBmxeHus Tena, OpOLIEHHOrO IM0J  YIJIOM K TOPU30HTY |
TOPU30HTAIIBHO.

N3mepenue yckopenust cBo00HOTO najenus. Hamnpasienue ckopocTH MpH ABMKEHUU IO OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

N3ydeHne HepaBHOMEPHOTO JIBMXKEHUS C LIETBIO OMpeAeNICHUSI MTHOBEHHONCKOPOCTH.

HccnenoBanue  COOTHOLIGHUS MEXKIY  HYTSIMH, NPOWICHHBIMH  TEJIOM3a IMOCIeI0BATEIbHbIC
paBHBIE MPOMEXKYTKH BPEMEHH MTPH PABHOYCKOPEHHOM JIBYKEHUHC HaYallbHON CKOPOCTHIO, PAaBHOU HYIIIO.
W3ydeHue nBuKEHHS IApUKa B B3KOU )KUAKOCTH. M3yueHnue nBrKeHus Tena, OpoIIeHHOro
TOPU30HTAIIBHO.

Tewma 2. Jlunamuka

[Tpuniun otHocuTenbHOCTH ['anunes. [lepseiil 3akoH HeroToHa. MIHEpLMaibHbIe CUCTEMBI OTCUETA.
Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoil 3akoH HproToHa 1i1s MarepualbHON
TOukH. Tperuit 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK.

3akoH BceMUpHOTo TsroteHus. Cuna tspkectu. [lepBas kocMuueckast ckopocTh.Cuiia ynpyrocty. 3akoH
I'yka. Bec Tena.

Tpenue. Buasl Tpenus (mokos, CKoabkkeHus, kadenus ). Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUS U cuiia TpeHust nokos. Koaddumuent tpenus. Cuiia COMpOTUBIICHUS TIPU IBUKEHUH TeJa B
JKUAKOCTH WJIH rase.

[TocTynarensHOE U BpalaTeIbHOE IBHKEHUE aOCOTIOTHO TBEPIOTO TENa.

MOMEHT CUJIBI OTHOCUTENBHO OCH BpauieHus. [liieuo cuitbl. Y ciioBust paBHOBECHS TBEPIOTO TEA.



TexHuueckue ycTpoHcTBa U MPAKTUYECKOE IPUMEHEHNUE: MIOAUIUITHUKY, IBUKEHUEUCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPIUU.

CpaBHeHME Macc B3auMoIeUcTBYOIMKX Tell. Bropoii 3akon HeioToHa.

N3mepenue cun.CrnoxeHue CUIL.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JIe(hOpMAaIIHH.

Hesecomocts. Bec Tena npu yckopeHHOM nogbéMe U najgeHuu.CpaBHEHHUE CUJT TPEHUSI TIOKOSI, KAUCHHS U
CKOJIbXKEHUS.

Ycnosus paBHOBECHUS TBEPAOIO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue aBmxeHust Opycka o HaKJIOHHOM IJIOCKOCTH.

HccnenoBaHne3aBUCUMOCTH CUJ1 YIPYTOCTH,  BO3HHUKAKOIIMXB pYXUHE MPE3UHOBOM
obpasiie, oT ux aedopmaluu.

HccnenoBanue ycnoBrUi paBHOBECHS TBEPAOTO TEJA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akOHBI COXpaHEHHS B MEXaHUKE

Nmmynsc MaTepuanbHON TOUKH (Tea), CUCTEMBI MaTepUaIbHbIX TOYEK. VIMITylIbC CUIIBI U U3MEHEHHE
VMITYJIbCA TeJla. 3aKOH COXPAaHEHHUs UMITyJIbCa. PEakTMBHOE ABUKEHUE.

Pa6ora cuiibl. MoIIHOCTD CHITBI.

Kunernueckas sHeprusi MmarepuanbHOl Touku. Teopema 00 N3MEHEHUH KUHETUYECKOW SHEPTUH.
[ToTenumanesHas sHeprus. [loTeHuManpHas SHEPTrHs YIpyro AeGpopMUPOBAHHOUIPY>KUHBI.
[ToTenumanpHas 3HEprus Teaa BOIM3U NOBEPXHOCTH 3€MIIH.

[ToTeHnmanbHbIe U HEMOTEHIMAbHBIE CHIIbL. CBSA3b paOOTHI HEMOTEHIIMAIBHBIX CHIIC U3MEHEHHEM
MEXaHHYECKOW SHEPTUU CUCTEMBI T€JI. 3aKOH COXPaHEHUS] MEXaHUYECKOMIHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpouCcTBa U MPAKTUUECKOE IPUMEHEHNE: BOJIOMET, KONED, IPYKUHHBIN IMHCTOJIET,
JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMIyJIbca. PeakTHBHOE IBM)KEHUE.

[lepexo1 NOTEeHLIMATBLHON YHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3ydeHnne abCoOMOTHO HEYNIPYroTo yAapa ¢ MOMOILBIO IBYX OJMHAKOBBIX HUTSHBIXMAATHUKOB.
UccnenoBanue cBaA3M pabOThl CUIbI C U3MEHEHHEM MEXaHWYEeCKOM SHEepruM TejlaHa IpuMepe
pacTsKEHHUs PE3UHOBOIO KI'yTa.

Paznen 3. MonekynspHas ¢pu3nka 1 TepMOIUHAMUKA

Tema 1. OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON TeOpUn

OcHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUECKON TEOPUH U UX ONBITHOE 000CcHOBaHMEe. bpoyHOBCKOE
nsuxkenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YacTHI] BenlecTBa. Moienu CTpoeHus
ra3oB, )KUJIKOCTEH U TBEP/IBIX TeJIU OOBSICHEHHE CBOMCTB BEIIECTBAa Ha OCHOBE 3TUX Mojieneil. Macca u
pa3mepsl Mosiekyn. KonnuectBo BemectBa. [locrosinnas ABoraapo.

Termmosoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UICAIBHOTO rasa.
AOGcoutoTHas TeMIlepaTypa Kak Mepa cpefHel KWHETUYECKON SHepruy TEeIJIOBOTO JIBUKEHHUS YaCTHIL rasa.
[Ikana remnepatyp Kenbsuna. ['azoBsle 3akoHbl. YpaBHeHHe MeHaeneeBa—Knaneipona. 3akoH
HanbToHa. M30mporecchl B H1ealIbHOM Ira3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ papudeckoe
MPECTaBICHUEN30IPOIIECCOB: U30TEPMA, U30X0Pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTHUECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, T0Ka3bIBAIOIIME TUCKPETHOE CTPOCHUE BELIeCTBA, (hoTOrpapuu MOJEKYITOPraHUUYECKUX
COCIMHECHUN.

OmnbIThl 0 TG Y31 )KUIKOCTEH U Ta30B.Moaens OpOyHOBCKOTO JBMKEHHUS.

Mogens onbita IllTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3auMoaelicteua. Moiens,



WUTIOCTPUPYIOIIAst IPUPOTY NABICHUS T'a3a Ha CTEHKH COCy/a.
OnbIThl, WJUTFOCTPUPYIOILUE YPABHEHUE COCTOSHUS UEAIHOTO Ira3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3/1yXa B KJIIaCCHOM KOMHAaTe Ha OCHOBE M3MEpPEHUI 00bEMAKOMHATBI, TaBJICHUS U
TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXTy TApaMETPaMU COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. OCHOBBI TEPMOIMHAMUKA

Tepmoannamuueckas cuctema. BHyTpeHHss sHEprus TEpMOJMHAMUYECKONCUCTEMBI U CIOCOOBI €€
n3MeHeHus. KonnuecTBo TemioTel U padoTta. BHyTpeHHsIs 3Heprus 0JHOATOMHOTO MJI€aJIbHOTO Ta3a.
Bunel Tenonepenayn: TEMJIONPOBOJHOCTb, KOHBEKIINS, U3TydyeHHUE. Y IesibHas TEIII0EMKOCTh BELIECTBA.
KonunuectBo TEmioTsl npu TEIonepesaye.

[Tonsarue 06 aguabatHoM nporiecce. [lepBriii 3akoH TepMoauHaMuKu. [I[puMeHeHnenepBoro 3akoHa
TEPMOJIMHAMUKH K H30IpoleccaM. ['paduueckas nHTepnpeTanus padboThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TennoBeie MamuHbl. [IpuHnIEl AeiicTBUS TemoBbIX MauH. [IpeoOpa3oBanus 3HEPrUU B TEIIOBBIX
MammHax. Koagduument nonesnoro aevicteus terosoi Mamuubl. ki KapHo u ero koaddunuent
MIOJIE3HOTO AEUCTBUSL. DKOJOTHYECKHE MPOOIEMbI TEMIOAHEPTETUKH.

Texnuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBOM
XOJIOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEN SHEPruu Tesna Ipyu COBEPIIEHUH pabOThI: BIIET MPOOKU U3 OYTHUIKH MO
JeMCTBHEM CXKaTOro BO3JlyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpeHUs
(BuIEOIEMOHCTpAIHS).

M3MeHeHre BHYTpEHHEH SHEpruM (TeMIIepaTypbl) Tena mpu Temionepegade. OnbIT M0 aguadaTHOMY
pacHIMpEeHHIO BO31yXa (OTBIT C BO3IYITHBIM OTHHUBOM).

Mojenu napoBoi TypOMHBI, IBUTATEIIsl BHYTPEHHET O CTOPaHUsl, PEAKTUBHOTO IBUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tema 3. Arperatasie cocTosHHS BenecTBa. Da3oBbie MEPEeX0abl

ITapooGpazoBanue u koHIeHcalus. McnapeHue u kuneHue. AOCOJIIOTHAsE U OTHOCUTENbHAS BIaXKHOCTb
Bo31yxa. HachleHHsli map. Y aenpHas TemioTa napooopazoBaHMsl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS
OT JaBJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopgHblie Tena. AHU30TPOIMs CBOMCTB KpUCTaLIOB. XKuakue
kpuctaisl. CoBpeMeHHble MaTepuaisl. [l1aBnenue u kpuctamusanus. Y AejabHas TEIUIOTA IIaBJICHUS.
CyO6mmmartusi.

VYpaBHeHHe TEII0BOro GanaHca.

TexHuyeckue ycTponCTBa U IPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,KaJIOPUMETP,
TEXHOJIOTUU TIOJYy4EHHs COBPEMEHHBIX MaTEpUaJIOB, B TOM YMCIEHAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX I1APOB.

Kunenue npu noHmxeHHOM J1aBieHu.CriocoObl U3MEpeHHsl BIaXKHOCTH.

HaGnronenue HarpeBaHust ¥ IUIaBJICHUS KPUCTANIMUECKOTO BellecTBa.leMOHCTpalysi KpUCTAIUIOB.
Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3mepenne 0THOCUTENBHOM BIaXKHOCTH BO31yXa.

Paznen 4. DnexkTpoanHaMuKa

Tema 1. DnekrpocraTuka

OnexTpu3anus Tejl. JNeKTpUYecKuil 3apsa. J[Ba Buga sneKkTpuueckux 3apsinos. [IpoBoaHuky,
JUBJIEKTPUKH U MOJIYIPOBOAHUKH. 3aKOH COXPaHEHUS DJIEKTPUUECKOTO 3aps/a.

B3aumopneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil a1eKTpuyecKuil 3apsa. DIEKTPUUECKOE MOJIE.
Hanpspk€HHOCTB AniekTprdeckoro nostst. [IpuHnun cynepno3uiuuaaeKTpuueckux nojieil. Jinaum
HaNpPsHDKEHHOCTH AJIEKTPUYECKOTO TIOJIS.

Pabota cun anexrpocratuueckoro nois. [lorennuan. PazHocts notenuumanos. [IpoBoaHuKN 1
JUBJIEKTPUKHU B AIEKTPOCTATUYECKOM MoJi€e. [JuanexkTpuueckas NpOHUIIAEMOCTb.



OnekrpoéMkoctb. KonpeHncarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOPA.

DHeprusi 3apsHKEHHOTO KOHJIEHCAaTopa.

TexHuueckre ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: FJIEKTPOCKOT, JIEKTPOMETD,
ANIEKTPOCTATUYECKAS 3aIUTA, 3a3EMJICHHE IEKTPOIPHUOOPOB, KOHJICHCATOP, KOMMMPOBAILHBIN arapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOoCTBO M IPUHLIMI JEHCTBHS NIEKTPOMeETpa.B3aumoaeicTBUE HA3JIEKTPU30BAHHBIX TEII.
DNEKTPUYECKOE T0JIE 3aPsDKEHHBIX Tell. [I[pOBOTHUKH B 3JIEKTPOCTATHUECKOM I0JI€. DJIEKTPOCTATUYECKAS
3alluTA.

JIUDIIEKTPUKH B 3JIEKTPOCTATUIECKOM TOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOPa OT TJIOMIAAH TUIACTUH,PACCTOSIHUS MEXKy HUMU
U JUDJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsi

N3mepenue 21eKkTpo€MKOCTH KOHIEHCATOPA.

Tema 2. ITocTOSTHHBIH 2JEKTPUUECKUH TOK. TOKH B pa3IMYHBIX Cpeax

DNEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHMSI JIEKTPUUECKOTO ToKa. MicTounnkuToka. Cuia Toka.
[TocTostHHBIN TOK.

Hanpsioxenue. 3akon OMa Jy1st ydyacTka IEMu.

DneKTpuyecKoe COTPOTHBIICHHUE. VYaensHoe COTIPOTHBIICHUE BELIECTBA.
[TocnenoBarensHOE, MapaienbHOE, CMEIIAHHOE COETUHEHNE TPOBOJHUKOB.

PaboTa snextpudeckoro Toka. 3akoH Jxoyns—JIena. MonHOCTh 3JE€KTPUIECKOTOTOKA.
DJIEKTPOABMKYIIIAs CUJIa U BHYTPEHHEE COMPOTHUBICHUE UCTOYHMKA TOKa. 3akoHOMa JJI HOJHOU
(3aMKHYTOM) AneKTprdeckoi nenu. KopoTkoe 3ambIkaHUeE.

DNeKTpOHHAas MPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTD COITPOTHUBIICHUSIMETAIIIIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX ydKoB. [lomynpoBoauuku. CoObcTBEeHHAs U
MIPUMECHAs MPOBOJUMOCTH MOJIYIIPOBOIHUKOB.

CaoiicTtBa p—Nn-nepexoa. [ToynmpoBoIHUKOBBIE IPUOOPHI.

DNEeKTpUYECKUN TOK B paCTBOpaX M pacIljiaBax MEKTPOJIUTOB. DIEKTPOIUTUUECKASUCCOLUALINS.
DIIEKTPOJIN3.

OnekTpuyeckuid TOK B razax. CaMoCTOSITENbHBIM U HECAMOCTOSITENBHBIA pa3psil.

Momnnus. [Inazma.

TexHnueckre ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOUHUKH
TOKa, 2JIEKTPOHArpeBareabHble IPUOOPHI, TEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COIPOTHUBIICHUS,
BaKyyMHBIN JTOJI, TEPMUCTOPBI U (POTOPE3UCTOPHI, OTYIPOBOTHUKOBBIN JIMO1, TalbBAHUKA.
Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTb COMPOTUBIICHUS HUIMHAPUIECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLAJUIONIEPEYHOTO CEUEHUS
U Marepuana.

CMenaHHOe COeIMHEHHE ITPOBOIHUKOB.

[Ipsimoe W3MEpPEeHUe  ANEeKTpoABMXKYyIel  cuibl. KopoTkoe 3aMbIKaHUET aJIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEr0 COMPOTHUBIICHHUS.

3aBUCUMOCTb COMIPOTUBIIEHUS METANIOB OT TeMIEpaTypbl. [IpoBOAMMOCTD 3JEKTPOIUTOB.

HckpoBoii pa3psa v MpOBOAUMOCTb BO31yXa.OJHOCTOPOHHSS MPOBOJAUMOCTD TMOA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi

N3yuenune cMemaHHOro COeIMHEHUsI PE3UCTOPOB.

N3mepenue 35eKTpoABUKYILEN CUITbI ICTOYHUKA TOKA U €r0 BHYTPEHHETOCOPOTUBIICHUSI.
Habmronenue snekrponmsa.

MexnpeaMeTHbIE CBSI3U

Nzyuenune kypca pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCyIIeCcTBISETCS C YIETOM COJePKATENBHBIX
MEXIPEIMETHBIX CBSI3el C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpadu U TEXHOJIOTHH.
Mesicnpeomemuule noHAmusl, CBI3aHHBIE C U3YYEHHEM METOI0B HAyYHOTO MMO3HAHUS: SBIICHUE, HAYYHBII



¢axt, runoTe3a, Gu3nUecKas BEIUINHA, 3aKOH, TEOPUs, HAOIIOCHHUE, SKCIIEPUMEHT, MOICTHPOBAHUE,
MO/IeJIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TUHEHHas (YHKIM, mapadoia,runepbona, ux rpaguku u
CBOMCTBa, TPUTOHOMETpHUYECKUE (DYHKIIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIACCTBO, BEKTOPHI M UX MPOCKIIUU HA OCH KOOP/UHAT, CII0’KEHHUE BEKTOPOB.
buonocus: MexaHHUECKOE JBYKCHUE B )KUBOU MPUPOAE, TP Y3Hs, 0CMOC, TSIUIO0OOMEH KHBBIX
OpraHu3MOB (BHJIbI TEILIONEPEIadr, TEIJIOBOS PABHOBECHUE), SJICKTPUUCSCKUE SBJICHHSI B )KUBOU TIPUPO/IE.
Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIbBEILIECTBA, MOJISIpHAsi Macca,
TEIJIOBBIE CBOMCTBA TBEP/BIX TEJI, )KUIKOCTEH M ra30B, JICKTPUICCKHE CBONCTBA METAJIOB,
AJIEKTPOJIUTUYCCKAS JTUCCOIMAIINS, TATbBAHHUKA.

l'eoepaghus: BIAXHOCTH BO31lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeodpazoBaHUE IBIKESHUH C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE,
MOAMIUITHUKY, HWCIOJB30BaHUE 3aKOHA COXPAHCHHSI HWMITYJIbCaB TEXHUKE (pakera, BOAOMET U IPYTHE),
JIBUTATENTh BHYTPEHHETO CTOpaHUs, mapoBasi TypOruHa, OBITOBOM XOJIOAMILHUK, KOHTUIIHOHED, TEXHOJIOTUU
MIOJTyYEHUSI COBPEMEHHBIXMATEPUAIIOB, B TOM YHCIIC HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYUECKAs 3aIIUTa, 3a3EMJICHUE DIIEKTPONIPHUOOPOB, KCEPOKC, CTPYUHBIN MPUHTED,
AJIEKTPOHATrPEBATEIIBHBIC PHOOPHI, JICKTPOOCBETHTEILHBIC IPHOOPHI, TATbBAHHKA.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3MKEHA YPOBHE
CPEIHEI'O OBLIEI'O OGPA3OBAHUA

OcBoenue yaeOHOTO npeameta «du3nka» Ha ypoBHE CpeAHEro o0mero oopa3oBanus (0a30BbIi yPOBEHB)
JOJDKHO 00ECTICUUTh TOCTHYKCHUE CIIEAYIOIIUX JTHYHOCTHBIX, METAIPEIMETHBIX U ITPEIMETHBIX
00pa30oBaTeILHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE PE3yNbTAaThl OCBOEHUS yueOHOTo npeameTa « Pu3nKa» J0KHBI OTpakaTh TOTOBHOCTh U
CHOCOOHOCTH 00YYaIOIINXCSl PYKOBOJICTBOBATbCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIMEH TUYHOCTH,
CUCTEMOM [IEHHOCTHBIX OPUEHTALINMN, TO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIINX
TPaJAULIMOHHBIMIEHHOCTSIM POCCUHMCKOT0 OOIIECTBA, pacIIUPEHHE )KU3HEHHOTO OIbITA U OTbITa
JesITeIbHOCTH B MPOIIECCe Peaanu3allii OCHOBHBIX HalpaBlIeHUI BOCIUTATEIBHOMN AeATeIbHOCTH, B TOM
YuClie B 4aCTH:

IPa)1aHCKOTO BOCITUTAHHUS:

c(OPMUPOBAHHOCTh T'PAXKAAHCKON MO3ZHMIKUK 00YYaroIIerocsi Kak akKTUBHOTO MOTBETCTBEHHOTO UJICHA
poccuiickoro oOIIecTBa;

MPUHSATHE TPaIUIIMOHHBIX 00IIIeYeTIOBEUECKUX T'YMAaHUCTHYECKUX HUJIEMOKPATHYECKUX
LIEHHOCTEH;
FOTOBHOCTb  BECTH COBMECTHYIO JESTEIbHOCTh B HMHTEpecax I'PaXIaHCKOTOO00IIeCTBa,

y4acTBOBATh B CAMOYIPABJIEHUU B 00pa30BaTeIbHOM OpraHu3allny;

YMEHHUE B3aUMOJICHICTBOBATh C COLMAJIBHBIMU MHCTUTYTaMHU B COOTBETCTBUM C UX(PYHKIUAMH U

Ha3HAYECHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATENBHOCTH;

NaTPUOTUYECKOTO BOCTIUTAHUS:

c(OPMHUPOBAHHOCTh POCCUHCKOM IpakTaHCKOW MIEHTUYHOCTH, MaTPUOTU3MA; LIEHHOCTHOE
OTHOIIEHHE K rOCylapCTBEHHBIM  CHMBOJIAM,  JOCTH)KEHUSAM

POCCUICKUX YUEHBIX B 007acTH (PU3UKHU U TEXHHKE;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBEACHUS; CIOCOOHOCTh  OLIEHUBATh
CUTYaLUIO u IIPUHUMAaTh  OCO3HAHHBIE pEIICHNH,



OPUCHTHPYACH HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMBI U LICHHOCTHU, B TOM YUCJIC BACATCIIbHOCTH
y4€HOI0;0CO3HaHHUE JINYHOTO BKJIAJa B MOCTPOECHUE YCTOMUMBOIO OYyIyIIEro;

3CTETUYECKOTO BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,IPUCYLIETO (PU3HMUECKON
HayKe;

TPYAOBOI0 BOCIIMTAHUS:

HWHTEPEC K pa3IudHbIM chepam npodecCHOHATBHON ASITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PH3UKOH U
TEXHUKOH, yMEHUE COBEpIIaTh OCO3HAHHBIN BEIOOP OymyIIeil mpodeccuu U peain30BbIBaTh COOCTBEHHBIE
KHU3HCHHBIC ITJIaHBbI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPa30BaHMUIO B 0071aCTH (PU3NKHHA MTPOTSHKEHUH BCE
JKU3HHU,

IKO0JIOTHY€eCKOr0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh 3KOJIOTMUYECKOH KYJIbTYphl, 0CO3HAHUE INI00ATLHOTO XapaKTepa3KOJOTHYECKIX
po0eM;IJIaHUPOBAaHNE U OCYILIECTBICHHE JICHCTBUN B OKpY)KaloIllel cpejie Ha OCHOBE3HAHUSI LIeJiei
YCTOMYHMBOTO Pa3BUTHSI YEJIOBEUYECTBA;

PacmnpeHHe OIIbITa OCATCIBbHOCTH IKOJIOTUIECKOM HAITpaBJICHHOCTH Ha OCHOBCHUMCIOIINXCS 3HAHUH
1o QpU3MuKe;

HEHHOCTH HAYYHOI'O MO3HAHMUA

c(OpMHUPOBAHHOCTh MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUYECKON
HayKH;0CO3HAHNE LIEHHOCTU HAYYHOU JIeSITEeIbHOCTH, TOTOBHOCTH B MpOIIecce N3yueHus: pU3uku
OCYIICCTBJIATD MPOCKTHYIO U UCCIICA0BATCIIBCKYIO JACATCIIBHOCTh MHANBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3VJIbTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiCcTBHS

ba3oBble Joruyeckue aeicTBUA.

CaMOCTOSTEIBPHO (POPMYTUPOBATh M aKTyaJIM3UPOBATh MPOOIEMy, paccMaTpuBaTheE BCECTOPOHHE;

OTIPEIEIIATH 1EH JACSATEIIbHOCTH, 3a/1aBaTh apaMETPhl U KPUTEPHUH UX JIOCTHKCHHUS; BBISBIIATH

3aKOHOMEPHOCTH M TPOTHUBOPEUMsI B pacCCMATPHBAEMBIX (PU3UUECKHUX

SIBJICHUSIX;pa3padaThIBaTh IJIaH  peIIeHus poOIeMbI c y4IETOM aHaIM3a
HMMEHOIIHUXCAMATEPUATBHBIX U HEMaTEPHAIBHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JCATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3Yy/IbTATOBIIEISAM, OLIEHUBATH PUCKH

MOCJEACTBUN NEeITEILHOCTH,

KOOPJAMHHUPOBATh U BBHITIOJHATH pabOTy B YCIOBHUSAX pPEaIbHOTO, BUPTYaATIbHOTO MKOMOWHHPOBAHHOTO

B3aMMO/ICHCTBHUS;pa3BUBATh KPEATUBHOE MBIIIUICHHUE TTPU PEIICHUHN )KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciaenoBarehLCcKue JeCTBUS:

BIIAJICTh Hay4YHOH TEPMUHOJIOTHEH, KJIIOUYEBBIMM TOHATHSIMU U METOJaMHU
¢bu3nUecKoi HayKH;
BIIAJICTh HaBbIKaMHM  y4eOHO-UCCIIeI0BATEIbCKON U IPOEKTHON  JIeSTEIbHOCTUB

obnactu (I)I/ISI/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY



METO/IOB PEIICHHS 33/1a4 (PU3UIECKOTO COACpKAHUS, IPUMEHEHHUIO PA3IMYHBIX METOOBIIO3HAHUS;
BJIAZICTh BUAAMU ACATCIBHOCTHU 10 NOJTYYCHHUIO HOBOI'O 3HAHH, €0 UHTCPIPCTALUU, Hpe06pa303aH1/H0 u
IMPUMCHCHUIO B pPa3JIMYHBIX y‘-Ie6HLIX CUTyallMdaXx,B TOM YHUCJIC ITPU CO3AaHUN y‘Ie6HbIX IMPOCKTOB B
06JIaCTI/I (bI/IBI/IKI/I;BBISIBJISITb MPUYUHHO-CJICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a/la4y, BblIBUT'ATh
THUIIOTE3Y eé pelmiCHus, HAXOAUTh apTryYMCHTHI JJII JOKA3aTCIbCTBA CBOUX YTBep)KI[eHI/If/’I,SaIIaBaTB
mapaMETpbl U KPUTCPUHN PCIICHUA ;aHAJIU3UPOBATD IMOJIYYCHHBIC B XOA€ PCHICHUA 3ala4Ui pC3YJIbTAThI,
KPUTHYCCKN OLCHUBATDb UX JOCTOBECPHOCTD, ITPOTHO3UPOBATH U3MCHCHUC B HOBLIX YCIIOBHUAX;CTABUTH U
(dbopMypoBaTh COOCTBCHHBIE 3a7]a9l B 00pa30BaTEIIbHOM JICATEILHOCTH, B TOM YHCIIC PH U3YUYCHUU
(GU3MKK;AaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIEHUBATH PUOOPETEHHBII ONBIT;yMETh IEPEHOCUTD 3HAHUS
110 (1)I/I3I/IK€ B IPaKTUYCCKYIO 00J1acThb KUBHCACATCIIbHOCTH ,; YMCTb UHTCTPUPOBATH 3HAHHA U3 PA3HBIX
MMPpCAMCETHBIX O6JIEICT€I>1; BbIJIBUT'aTbh HOBBIC UJCH, IIPCJIaraTb OpUruHaJIbHBIC IOAXO0Abl U PCUHICHM A,
CTaBUThb HpO6J'IeMBI " 3aJia4yi, JOIMYyCKAOIMKUE aIbTCPHATUBHBIC PCILICHU .

Pa6ora ¢ nundgopmaumeii:

BJIAZICT HaBbIKaMW  IMOJIYYCHHA HHq)OpMaHHH (1)I/ISI/I‘I€CKOFO COJCpIKaHUA U3 HCTOUYHHUKOB PAa3HbIX
THUIIOB, CAMOCTOATCIIBHO OCYIICCTBIIATE IIOUCK, aHAJIN3,CUCTEMATHU3AllUIO0 U UHTCPIIPETAI IO I/IH(l)OpMaIII/II/I
Pa3IMYHBIX BUAOB U (1)OpM OpeaACTaBICHUA;0LICHNBATE TOCTOBCPHOCTD I/IH(l)OpMaHI/II/I;I/ICHOHBSOBaTB
cpeacTBa I/IH(bOpMaIII/IOHHI)IX 1 KOMMYHUKAlIMOHHBIX TEXHOJIOTUUNB PEUICHUHA KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U OpraHMU3allMOHHBIX 3aaa4cC CO6J'IIOJI€HI/I€M Tpe6OBaHHﬁ SPrOHOMHKH, TCXHHUKHU
0€30TMaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNS, MPABOBBIX M STUUECKUX HOPM, HOPM UH(DOPMAITHOHHOU
0€30MaCHOCTH;CO3/IaBaTh TEKCTHl (PU3NYECKOTO COECPKAHUS B Pa3IMYHBIX (popMaTax ¢ yuéToM
HazHaueHUs HHGOpPMaIMH U LIeJIEBOM ayIuTOpUH, BEIOMpasi ONTUMANIbHYIO (OpMY MPEACTaBIECHUS U
BHU3YyaJIM3aIUH.

KomMMyHMKaTHBHbIE YHUBepPCAJbHbIe y4eOHbIEe JeilCTBUSA:

OCYILIECTBJISITH OOLIEHHE Ha YpOKaX (DU3UKHU U BO BHE-YPOUHOU JIEATEIBHOCTH; Paclio3HaBaTh
MPENNOCHIIKA KOHQIUKTHBIX CUTYyallui U CMSTYaTh KOH(PIIUKTHI; Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO
TOYKY 3pEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;IOHUMATh U MCIOJIB30BaTh IPEUMYIIECTBA
KOMaHHOM U WHIUBHIyaIbHOU paOOThI;BHIOMPATh TEMATHKY U METO/Ibl COBMECTHBIX JEMCTBUI C yUETOM
OOIINX UHTEPECOB,H BO3MOXKHOCTEH KaK/I0TO YieHA KOJIEKTUBA;IPUHUMATD 1[€IH COBMECTHOU
NesITeNIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATHICHCTBUS MO €€ TOCTHKEHHUIO: COCTABIIATD IJIaH
NeUCTBHIM, paclipeiesTh POIH C yUETOMMHEHHH yYaCTHUKOB, 0OCYXKIAaTh pe3ylIbTaThl COBMECTHOM
paboThI;0LIEHUBATh KAUECTBO CBOETO BKJIA/Ia M KAXIOTO YYaCTHHKA KOMAaH/Ibl B OOIIUI pe3ysbTar 1o
pa3paboTaHHBIM KpUTEPUSIM;IIPEATIaraTb HOBbIE MPOEKTHI, OLIEHUBATh UACU C MO3UIIMH HOBU3HBI,
OpUTHHAJIBHOCTHU, TPAKTHUECKON 3HAYMMOCTHU;0CYIIECTBIIATh NO3UTUBHOE CTPATErHueCcKOe MOBEICHHE B
Pa3IMYHBIX CUTYAIUSAX, IPOSIBISTH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIMATHBHBIM.

PeryqsiTuBHbICe YHHMBepCaJIbHbIe Y4eOHbIe NelicTBHSA

Camoopranuszanmsi:

CaMOCTOSTEJIBHO OCYILECTBIIATh [T03HABATEIbHYIO JEITEIbHOCTb B 00JIACTH (PU3UKUHM ACTPOHOMUM,
BBISBJIATH IPOOJIEMbI, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 33auH;

CaMOCTOSITENIBHO COCTABJISATH IIJIaH PEIICHUs PACUETHBIX U KaUE€CTBEHHBIX 3a/]a4, I1JIaH BBIIIOJIHEHUS
IPAKTUYECKON PabOThI ¢ YIETOM UMEIOIINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;
JIaBaTh OLIEHKY HOBBIM CUTYalLIUsIM;

paclMpsATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHUH;

JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh3a PEILICHUE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;

CIocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO SPYIUIIMU B 001aCTH (PU3UKH, TOCTOSHHO MOBBILIATh
CBOM 00pa30BaTeNIbHBINA U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAIbHBIN UHTEJUIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCHTH KOPPEKTUBBl B JIeATEIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LICIISAM;

BJIaJIeTh HaBBIKAMH [TO3HABATEIbHOMN pe(ieKCHu KaK 0CO3HAHMSI COBEPIIAEMBIXJICHCTBUN U
MBICIIUTENBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;



UCTOJBb30BaTh MPUEMBI pe(IIEKCUU ISl OLICHKH CHTYalluu, BhIOOpa BEPHOTOPELICHHUS;

YMETh OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKECHUIO; [IPUHUMATh MOTUBBI U
apryMEHTHI IpYTUX MIPH aHATH3€ Pe3yIbTaTOB IEATEIbHOCTH;IPUHIMATD Ce0sl, MIOHMMAasi CBOM HEIOCTATKU
U JOCTOMHCTBA;IIPUHUMATh MOTHUBBI ¥ QpIYMEHTHI IPYI'UX [IPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;
MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIINOKH.

B mnpornecce nocTHKEHUS JUYHOCTHBIX pPE3YIbTATOB OCBOEHHUS IPOrPaMMBbI [0 (PU3UKE Ui YPOBHS
cpenHero o01ero o6pa3oBaHus y 00y4arOIINUXCs COBEPLUICHCTBYETCS SMOLMOHAJIBHBIN

WHTEIUIEKT,  TPEATOJIaralnicOpMHpPOBAHHOCTS!

CaMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAJIBHOE COCTOSIHUE, BUIETD
HaNpaBJICHUS PA3BUTHS COOCTBEHHON SMOIIMOHAIBHON Cephl, OBITbYBEpEHHBIM B ceOe;
CaMOPETYJIMPOBAHHUSI, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 34 CBOE
MOBE/ICHHE, CIOCOOHOCTh a/lalTUPOBATHCS K AMOLMOHAILHBIMU3MEHEHUSIM U MPOSIBIISITh THOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTUBALMH, BKIKOYAKOUIEN CTPEMIIEHHE K JOCTHKEHUIO LIEJIA U YCIIEXY, ONTUMU3M,
MHHUIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIMOHAIILHOE COCTOSIHUE APYTUX, YUUTHIBATh €T0 MPHU
OCYILIECTBJICHUH OOIIEHUS, CHOCOOHOCTh K COUYYBCTBHIO M COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAaUBaTh OTHOLIEHHSC IPYTUMH JIIOJbMU,
3a00TUTHCSI, MIPOSIBIIATH UHTEPEC U pa3peniaTb KOHQIUKTHI.

MNPEIMETHBIE PE3YJIbTATbBI

K xonity o0yuenus B 10 kJacce nmpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXaTh
C(OPMHUPOBAHHOCTH Y O0YJAFOIINXCS YMEHUN:

J€MOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (pU3NKU B (GOPMUPOBAHMHCOBPEMEHHON HAYYHON KapTHHBI
MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJOTHi, B TPAKTUYECKON JIEITEIHLHOCTH JIIOICH;
YUUTBHIBaTh TPAHUIIBl IPUMEHEHHUS U3YUYEHHBIX (PU3UUECKUX MOJIeel: MaTepuaibHas TouKa,
MHEepLHaNbHas CUCTeMa 0TcuéTra, abCOJIIOTHO TBEPIOE TENO, HICANbHBIN T'a3, MOJEIU CTPOCHUS ra3o0B,
KUAKOCTEH U TBEPBIX TeJl, TOUSUHBIHN 3JEKTPUUECKUN 3aps] pU pelieHnH GU3NIECKUX 3aay;
pacro3HaBaTh (PU3UYECKHUE SBJICHUS (ITPOIIECCHI) U OOBACHSITH X Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU CTPOCHHUS BEIECTBA UDJIEKTPOJUHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBIKEHUE, CBOOOIHOE MMaJicHHe Tell, ABM)KCHHE IO OKpPYKHOCTH,
WHepLHUsi, B3auMojencTBue Tel, AU dy3us, OpOyHOBCKOE IBHKEHHE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeJ, U3MEHeHHe 00bEMa TeJl P HarpeBaHUU (OXJIAXKICHHUH ), TEIJIOBOE paBHOBECHE, HCIIApPEHUE,
KOHJICHCAIIUS, TUIaBJICHUE, KPUCTAUIN3allNsl, KUTIEHUE, BIIaYXHOCTh BO3/yXa, IOBBILICHUE JaBICHUS ra3a
IIPU €T0 HarpPEBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXY MapaMeTpaMu COCTOSTHHS raza B U30Ipoleccax,
AIIEKTPU3ALINA TN, B3aUMO/JICHCTBUE 3apsI/IOB;

OTHCHIBATh MEXaHUYECKOE IBUKEHUE, UCIIOIb3YS (PM3MUECKUE BEJTMYUHBI: KOOPAUHATA, MYTh,
NepeMeleHue, CKOpocTh, YCKOPEHHE, Macca Tella, CUila, UMITYJIbC Tesla, KHHeTUYecKasi SJHepTusl,
MOTEHIIMATbHAS YHEPTHsI, MEXaHU4YecKasi paboTa, MEXaHHUECKast MOIIIHOCTh; TP OTIMCAHUU MTPABUIILHO
TPaKTOBATh PUINYECKHIT CMBICI UCIIOJIb3YEMBIX BEIHUMH, UX 0003HAYCHUS U eTUHUIIbI, HAXOAUTh
(bopMyIibl, CBSA3BIBAIOIINE TAHHYIO (DU3MYECKYIO BETMUUHY C APYTUMU BEJIMUYUHAMU;

OTHCHIBATh U3yYCHHBIE TETUIOBbIE CBOMCTBA TEI U TEIUIOBbIE SBICHUS, UCIOIb3Ysl (PU3HUECKUE BETHUUMHBI:
JIaBJICHUE Ta3a, TeMIIepaTypa, CpeaHssl KNHEeTHYEeCKasi SHEPTUs XaOTUUECKOTO JBIKEHHUS MOJIEKYII,
CpeIHEeKBapaTUYHAsl CKOPOCTh MOJIEKY, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrHs, paboTa rasa,
K03 (GUIIMEHT TMOJIE3HOTO ASHCTBHUS TETIOBOTO IBUTATENS; IPHU OMUCAHUH MPABUIBHO TPAKTOBATh
(bu3nUYeCcKuit CMBICT UCTIOIb3YEMbIX BETUYHH, UX 0003HAYEHUS U €TUHUIIBI, HAXOAUTH (DOPMYIIBL,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C IPYTHUMH BEIUYUHAM;

OTIMCHIBATh U3YUEHHBIC ANEKTPUUECKUE CBOICTBA BEIIECTBA U DJIEKTPUUECKUE IBIEHUS (TIPOIIECCHI),
UCIOJIB3YS (PU3UUYECKUE BETHMUMHBI: NIEKTPUUECKUN 3apsl, STIEKTPUUECKOE TIoJie, HAMPSHKEHHOCTh OIS,
MOTEHIIMAJ, PAa3HOCTh MOTEHIMAIOB; IPH OMUCAHUH MPABIIHHO TPAKTOBATH (PU3UUYECKUIN CMBICIT
HCIOJIb3YEMbBIX BEIMYUH, NX0003HAYCHHS U €IMHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO
(U3MYECKYIO BETHUUHY C IPYTUMU BETHUNHAMU;

aHAIIM3UPOBAThH (PU3NUECKHE TIPOIIECCHI U SIBJICHUS, UCTIONB3Yys (GU3NUYECKUE 3aKOHBIN MTPUHIIUIIBI: 3aKOH



BceMupHoro tarorenus, |, Il u Il 3axonsr HproTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKOI 3HEPTUH, 3aKOH
COXPAHEHHUS UMITYJIbCA, IPUHLIUII CYNIEPIIO3ULIMY CUJI, IPUHIUI PaBHOIPABUsI HHEPIIUAJIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOCHUS BELIECTBA, TA30BbIE 3aKOHBI, CBA3b CPEIHEN
KHHETUYECKOM SHEPTUU TEIJIOBOTO JBMXKEHHS MOJIEKYI C a0COIOTHOM TeMIlepaTypoil, epBbId 3aKOH
TEPMOAVHAMUKH, 3AKOH COXPAHEHMS JICKTPUUECKOIO 3apsiaa, 3akoH KyrnoHa, mpu 3TOM pasinyaTh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BRIPAKECHUE U YCIIOBHS (TPaHUIIBI, 00IacTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIUIIBI JCWCTBUS MAIIUH, TPUOOPOB U TEXHHUECKUXYCTPONUCTB; pa3InyaTh
yCIIOBHUS UX 0€30I1aCHOIO UCII0JIb30BAHUS B IOBCEIHEBHOM KU3HU;

BBITIOJTHATE KCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3NYECKUX SBJICHUH U TPOIIECCOB C MCIOIH30BAHUEM
MPSIMBIX, M KOCBEHHBIX U3MEPEHUH, IIPH 3TOM (HOPMYIHPOBATh IpobIeMy/3aiady MW TUIOTE3Y
y4eOHOTO0 SKCIEPUMEHTa, coOupaTh YCTaHOBKY U3 MPEAJI0KEHHOTO 000PYI0BaHMs, IPOBOJAUTH OIBIT
1 (OpMyIUPOBATH BBIBOJIBI;

OCYILIECTBIIAThH NPSIMbIE€ U KOCBEHHbIE U3MEPEHUS PU3NUECKUX BETUYHH, IIPU 3TOM BbIOUpATh
ONTUMAJIBHBINA CIIOCOO U3MEPEHHUS U UCIIOJIB30BaTh U3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN
U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEX 1y (PU3NUECKMMH BETMYMHAMHU C UCIIOJIb30BAaHUEM IMPSAMBIX U3MEPEHUH,
IIPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YNbTAThI MOJIYYEHHON 3aBUCUMOCTH (PU3HYECKUX
BEJIMYMH B BUJIE TaOIHI U TpaUKOB, EJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM HCCIIEI0OBAHUS;

coOnroaaTh mpaBuiia 0€30MacHOro Tpy/ia MpH MPOBEIECHUH UCCIeI0BaHUHN B paMKaxyueOHOTO
AKCIEPUMEHTa, Y4eOHO-UCCIIEAOBATENbCKOM M MPOEKTHON JeATEIbHOCTUC UCTIOIb30BaHUEM
M3MEpPUTENBHBIX YCTPOMCTB U 1a00paTOPHOTO 000PYIOBAHMUS;

peraTh pacu€THBIE 3aJ]a4H C SIBHO 3aJaHHON (PU3UYECKON MOJCIIBIO, HCTIONB3Ys (PU3MUECKHE 3aKOHBI U
MIPUHIIMUIBI, HA OCHOBE aHalln3a YCIOBUS 3a7jauu BEIOUpATh



(bU3NYECKyI0 MOJIEIb, BBIIACTATh (PU3HMUECKUE BETMUUHBI H (POPMYIIbl, HEOOXOAUMBIE JUIsl € pelIeHHs,
MIPOBOJIUTH PACUETHI M OLICHUBATH PEATbHOCTH MOyYeHHOTO 3HAaUeHUSA(DU3NIECKON BEIUYHHBI,

peuiaTh Ka4eCTBEHHBIE 3a1a4: BBICTPAUBATh JIOTHYECKU HEIPOTUBOPEUNBYIO LIEIOUYKY PACCYKIACHUH C
OTIOPO Ha U3yUYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

WCIOJIb30BATh IPU PELICHUN YUeOHBIX 3a/1a4 COBpPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS IOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIPETALIMU U MIPEICTABICHUAYY€OHONW U HAyYHO-TIOMYJISIpPHOM HH(OpMaIuy,
MOJIyYEHHOW U3 pa3IMYHbIX HCTOYHUKOB,KPUTHUECKH aHATIU3UPOBATH MOJIy4aEMYI0 HH(POPMAIUIO;
IIPUBOJIUTh MpPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOBB Pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH HTEXHOJIOTHIA;

WCIOJb30BaTh TEOPETUYECKHE 3HAHUS N0 (M3MKE B TIOBCEJAHEBHOW JKU3HU IS 0OecreueHus
0€30MacHOCTH MpH 0OpAILEHUH C TPUOOPAMU M TEXHUUECKUMH YCTPOMCTBAMHU, JUISI COXPAHEHHUS 37I0POBBS
U COOJIFOJICHHS] HOPM 3KOJIOTMYECKOT0 TIOBEJCHUS B OKPYXKAIOILEH Cpesie;

paboTaTh B rpyIIE C BHITOJHEHUEM PA3JIMYHBIX COIIMANIbHBIX POJIEH, IIIaHUPOBAThbPaOOTy TPYIIIILI,
palOHAaIbHO pacHpeesaTh 0043aHHOCTH U TJIAHUPOBATH JESITEHOCTh B HECTAHJAPTHBIX CUTYalUsX,
a/JIeKBaTHO OLIEHMBATh BKJIAJ Ka)JOrOM3 yYaCTHUKOB I'PYIIIBI B pELIEHHE pacCMAaTPUBAEMON MPOOIEMBI.



TEMATUYECKOE INIAHUPOBAHME!?

10 KJIACC
HaumenoBaunue
No KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TeEM [IporpammHoe conepxanue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®u3nka u MeTOIbI HAYYHOT O O3HAHUS

1.1 | ®usuka u MeTOIBI 2 duznka — HayKa O MPUPOJIE. M3y4yeHne HayYHBIX (SMITMPUYCCKHUX U
HAYYHOTO ITO3HAHMSI Hay4Hble MeTOIbI TO3HAHUS TEOPETUYCCKUX ) METOJIOB TIO3HAHUS
OKPY’KaIOIIEro MUpa. OKPY>KaroIIero Mupa.
Ponb skcniepumenTa u Teopun OOcCyXaeHUE TPAHMI] MPUMEHUMOCTH
B MPOIECCE MMO3HAHUS IPUPO/IBI. (bu3HUECKNX 3aKOHOB U TEOPUH.
DKCHEepUMEHT B (PU3HUKE. PaGora B rpymnme no noaAroToBKe
MopenupoBaHue pU3NIECKUX KOPOTKHUX COOOIICHUI O POJIU U MECTe
SIBJICHUH U TipolieccoB. Hayunbie (GU3HMKY B HAYKE U B IPAKTUYECKON
runote3bl. Pu3nyeckue 3aKOHbI U NEeATEJILHOCTH JIIOEH.
Teopuu. [ paHUIIBI IPUMEHUMOCTHU JleMOHCTpalys aHaIoOTOBbIX U
buzndeckux 3aKkoHOB. [IpuHIHM 1M (PPOBBIX U3MEPUTEIBHBIX MPUOOPOB,
COOTBETCTBHSI. KOMITBIOTEPHBIX TATYHKOB.
Ponb u Mmecto dpusnku OcBoeHHE OCHOBHBIX MPUEMOB paOOTHI
B () OpMUPOBAHUHU COBPEMEHHOM ¢ Qg poBoit 1aboparopueii mo pusnke
Hay4YHOM KapTUHBI MHPA,
B ITPAKTUIECKOMN JIESITEITBHOCTH JIIOICH
Uroro no pazgeny 2

Pa3nen 2. Mexanuka
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2.1

Kunemartuka

MexaHU4eCKOe JBUKEHUE.
OTHOCHUTENBHOCTh MEXAaHUYECKOTO
nBmxkenus. CucreMa oTcuéTa.
Tpaekropus.

[lepemernienue, CKkOpoCcTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTePUaIbHOW TOUKH,
UX MPOEKIIMU HA OCH CUCTEMBI
KoopauHat. CloxeHune
MEPEMEIICHUMN U CIIOXKECHUE
CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
NPSAMOJIMHENHOE ABUKEHHUE.
I'paduxum 3aBEUCUMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
NepeEMEIECHUS] MaTEPUAIBHOW TOUKU
OT BPEMEHU.

CBoOoaHOE majieHne. Y CKOpeHue
CBOOOIHOTO ITaJIEHUS.
KpuBonuHeHoe qBHKEHUE.
JIBr>kKeHHE MaTepUAIbHON TOUKH
10 OKPY>KHOCTH C IIOCTOSIHHOU T10
MOJIYJIF0 CKOPOCTBIO. YTJIOBas
CKOpPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactora obOpalieHusl.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE.
TexHrnueckue ycTpoucCTBa U

[IpoBeneHne SKCIEPUMEHTA: U3YUCHUE
HEPaBHOMEPHOI'O ABUKEHUSA C LETBIO
ONpeAEIEHNUs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILLICHUSI MEXIY
MyTSIMU, IPONUACHHBIMU TEJIOM

3a MOCJIeI0BATEIbHbIC PABHBIC
MIPOMEKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUYKEHUU

C HaYaJIbHOM CKOPOCTHIO, PABHOM HYIIIO;
M3y4YEeHUE JIBXKEHUS IIapuKa B BA3KOU
KUJKOCTH; U3YUEHUE IBUKCHUS Tela,
OpOIIEHHOTO TOPU30HTAITBHO.
OObsicHEeHNE OCHOBHBIX MIPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CHUAOMETD, LICTTHBIE U
pPEMEHHBIE NTepelaunl JBUKEHHUS; U
YCJIOBUH X 6€3011aCHOTO
MCII0JIb30BAHUS B TIOBCEITHEBHOM
KU3HH.

Pemenue pacu€rHbIX 3a1a4 C IBHO
3aTAaHHOM (PU3HUECKOMN MOJICIIBIO

C UCTIOIH30BAHNEM OCHOBHBIX (POPMYII
KHMHEMATUKHU.

[TocTpoenue u ananus rpaguKkoB
3aBUCUMOCTEN KMHEMATUYECKHUX
BEJIMYMH OT BPEMEHU

JUISL PABHOMEPHOTO
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IIPaKTUYECKOE TPUMEHEHHE:
CIIUJIOMETP, IBU)KEHUE CHAPSIAOB,
LEITHbIE U PEMEHHBIE NIEPEAAUH

Y PaBHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO
JIBHYKEHUS.

PacriozHaBanue pU3NUIECKUX SBICHUN
B y4eOHBIX ONBITAX M OKpYXKaromei
YKU3HH: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBM)KCHHE, CBOOOIHOE MAJICHHE Tell,
JIBIYKEHUE TI0 OKPY>KHOCTH.

Onucanue MEXaHMYECKOTO JIBFIKCHHSI
C MCTIOJIb30BAaHUEM (PU3HUYECKHUX
BCJIMYMH: KOOpAUHATA, MYTh,
nepeMenieHne, CKOpoCTh, YCKOpEHHE.
PaGora B rpynmnax npu riiaHUpPOBaHUH,
NIPOBEACHUH U UHTEPIIPETAUN
pe3yabTaTOB ONBITOB M AHATTN3E
JIOTIOJTHUTEIHHBIX NCTOYHUKOB
nH(opMaIHK 0 TeMe

2.2

JInHamuka

[TpuHIUIT OTHOCUTEIBLHOCTH
lNanmunes. Ilepseiii 3akoH HeroTOHa.
NuepunanbHble CUCTEMBI OTCYETA.
Macca tena. Cuna. [Tpuniun
CyIepno3uiuu cui. Bropoi 3akoH

HproToHa 111 MaTepuagsbHON TOUYKHU.

Tperuit 3akon HeroToHa

JUIS. MATEPUATIBHBIX TOYEK.
3aKOH BCEMUPHOTO TSATOTEHHUSI.
Cuna Tsoxectu. [lepBas
KOCMUYECKask CKOPOCTb.

CpaBHEeHHE Macc B3aUMOICHCTBYIOIINX
TeJ.

N3ydeHune 3aBUCUMOCTH CHJIBI
YIPYrocTH oT AchopMallin; CpaBHECHUE
CHUJI TPCHUSA MOKOs, KaueHUS U
CKOJIb)KCHHUSA.

OOBsAcCHEHHE HEBECOMOCTH.
[IpoBeneHue SKCIIEpUMEHTA:
MCCIIeIOBaHNE 3aBUCHMOCTH CHJT
YIOPYTOCTH, BOSHUKAIOIINX B IPYKUHE
1 PE3MHOBOM 00pasIie, OT ux
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Cwia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Buasl Tpenus (mokosl,
CKOJILXKEHUSI, KAYEHU ).

Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUs CKOJBXEHUS U CUJIa
Tpenus nokos. Koagduuuent
TpeHusi. Cuia COnpoTUBIICHUS
MIpU JBU>KEHUHU TeJa B KUJAKOCTU
WJIM Ta3e.

[TocTynaTenpHOE U BpalllaTEIbHOE
JBUKEHUE a0COIIOTHO TBEPIOTO
Tena.

MOMEHT CHUJIbI OTHOCUTEIBHO OCH
BpaieHus. [lineuo cuibl. YcemoBus
paBHOBECHS TBEPIOTO TENA.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE IPUMEHECHUE:
MOJIIUITHUKH, IBUKECHUE
VICKYCCTBEHHBIX CIIyTHUKOB

nedopManuu; u3ydeHue JBUKECHUS
Opycka Mo HaKJIOHHOM TIOCKOCTH;
MCCIIEIOBAaHUE YCIOBUI PaBHOBECUS
TBEPAOIO TEja, UMEIOLIETO OCh
BpAILICHUSL.

OOBsicHeHHe 0cOOeHHOCTEN
PaBHOMEPHOT'O U PaBHOYCKOPEHHOIO
MPSMOJIMHEMHOTO ABUXKEHUS,
CBOOOJTHOTO MAJICHUS TEJI, TBIKCHUS
M0 OKPYXKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTEHUSI.

OObsicHEeHNE OCHOBHBIX MPUHITUTIOB
JEUCTBUS MOAIIMITHUKOB U UX
MPAaKTUYECKOTO IPUMEHEHHUS.
OObsicHEHUE TBUKEHUST UCKYCCTBEHHBIX
CITyTHUKOB.

Pemrenne pacu€THbIX 3a7a4 C SIBHO
3aTAaHHOM (PU3HUECKOMN MOJICIIBIO

C UCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyIT TMHAMHUKH.

PacnioznaBanme pu3ndecKkux sBICHUN
B YYEOHBIX OMBITAX U OKPYKarolen
JKA3HU: HHEPLUS, B3AUMOJCHUCTBUE TEIL.
AHanu3 GU3NYECKUX MPOILECCOB U
SABJIEHUN C UCTIOJIb30BAaHUEM 3aKOHOB U
MIPUHILIUIIOB: 3aKOH BCEMUPHOIO
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tarotenus, I, I u III 3akonsr HeroToOHA,
MPUHLAI CYIIEPIIO3ULINHN CHUJI, TPUHIHII
PaBHOIIPABHOCTH MHEPLHUATIBHBIX
CHCTEM OTCUETA

2.3

3aKOHBI COXpaHEHHUS B
MEXaHHUKe

NmMnynec MaTtepuanbHOU TOYKU
(Tena), cucTeMbl MaTepUATIBHBIX

TOYCK. HMHy.TIBC CHJIBI U UBMCHCHUC
HUMITYJIbCa TCJIA. 3akoH COXpaHCHUA
HUMITYJIbCA. PeaktuBHOE ABHKCHUC.

PaboTra cuiipl. MOIIHOCTE CHIIBL.
Kunernueckas sHeprusg
MaTepUaIbHOU TOUKHU. Teopema
00 M3MEHEHUU KUHETUYECKON
SHEPIuMu.

[ToTeHunanbHas SHEPTUS.
[ToTeHunanbHas SHEPrUs yIpyro
neopMUPOBAHHOMN MPY>KHHBI.
[ToTeHunanbHas SHEPrUs Tena
BOJIM3U TOBEPXHOCTH 3E€MJTH.
[loTeHuManbHbBIE U
HEIMOTEHIMaJbHbIE CUIIbL. CBS3b
paboOThI HEMOTEHIIUATBHBIX CHJT
C U3MEHEHNEM MEXaHHYECKOU
SHEPTUH CUCTEMBI TeNl. 3aKOH
COXPAHEHHS] MEXaHUYECKOU
DHEPIUMu.

Yupyrue u Heynpyrue

[IpoBeneHne IKCIIepUMEHTA: U3YUEHUE
aOCOJIFOTHO HEYIIPYTOro yjapa

C TIOMOIIIBIO ABYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB; UCCJICIOBaHUE
CBSI3U PaOOTHI CUJIBI C U3MEHEHUEM
MEXaHWUYECKOW SHEPTuu Telia

Ha TIpUMeEpe PACTIKEHUS PE3UHOBOTO
KTyTa.

Ornenka aOCONIOTHBIX U OTHOCUTENIBHBIX
MOTPENIHOCTEN U3MEpeHU (PU3nIecKux
BEJIMYMH.

Pemenue pacu€THbIX 33724 C SBHO
3aTaHHOM (PU3HUECKOIN MOJICIIBIO

C UCTIOJIH30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMYIT TMHAMHUKH U 3aKOHOB
COXpaHEHHSI.

PelieHne kauyecTBEHHBIX 3a7a4

C OIIOPOYW HA U3YUYEHHBIE B pa3eie
«MexaHHKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3nyecKue SIBICHUS.

Onucanre MEXaHUYECKOrO IBUKEHUS C
UCIIO0Ib30BaHUEM (DU3UYECKUX BEITUYUH:
HMITYJIbC TEJla, KHHETUYECKasl SHEPTus,
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CTOJIKHOBEHHS.

TexHu4YecKue yCTporucTBa U
IIPAKTUYECKOE IIPUMEHEHNUE:
BOJIOMET, KONED, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

MOTEHIMAIbHAS SHEPTUsl, MEXaHUYEeCKast
paboTa, MEXaHHYECKasi MOIIHOCTb.
AHanu3 pu3znyecKkux npoueccoB u
SBJICHUH C UCTIOJIb30BAHMUEM 3aKOHA
COXpaHEHMs] MEXaHUYECKON SHEPTHUH,
3aKOHA COXPAHEHMS UMITYJIbCA.
OOBsiICHEHHE OCHOBHBIX MTPUHIIUIIOB
JEUCTBUS U TIPAKTUYECKOTO
MIPUMEHEHHS TEXHUUECKUX YCTPOUCTB,
TaKUX Kak: BOJAOMET, KONED,
MPY>KUHHBIA MUCTOJIET.

OOBsiCHEHHE IBMKEHUS PAKET C OIMOPOit
Ha U3y4YEeHHbIEC (PU3NUECKUE BETUUHHBI U
3aKOHBI MEXAHUKH.

Hcnonp30BaHue Mpu NOATOTOBKE
COOOIICHH O TPUMEHEHUH 3aKOHOB
MEXaHUKHU COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHM JIJIs
MOUCKA, CTPYKTYPUPOBAHUS,
WHTEpIPETALUU U PEACTABICHHUS
uH(pOpMAINK, KPUTHUECKHUI aHAIIN3
nosiyqaeMoin nHpopmaIu

[IpoBeneHre KOCBEHHBIX U3MEPEHUH,
VCCIIEIOBAaHNUN 3aBUCUMOCTEN
(bu3MYEeCKNX BEJIMYMH, POBEPKa
MPEAJIOKEHHBIX TUIIOTE3

Hroro no pazneny
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Pa3nen 3. MoJiekyasipaasi pu3uka ¥ TepMOAMHAMHUKA

3.1

OcHOBBI
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU

9

OCHOBHBIE TTOJOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU U UX OTBITHOE 0OOCHOBAHUE.
bpoyHOBCKOE nBUXEHHUE.
Huddys3usa. Xapakrep ABUKESHUS U
B3aMMOJICHICTBUS YACTHUI] BEILIECTBA.
Mojenu cTpoeHus ra3os,
KUJIKOCTEN U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX MoJesie. Macca u
pa3mepsl MoJieky. KonudyecTBo
BeuectBa. [locrosiHHas ABoranapo.
TennoBoe paBHOBECHE.
Temnepatypa u €€ usmepeHue.
[ITxana Temmepatyp Llenbcus.
Mopenb neaabHOro rasa.
OcHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO rasa.
AOcComoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KHHETUYECKON DHEPrUun
TEIUIOBOr'O JBHKEHUS YaCTHUI] rasa.
[IIxana remnepatyp KenbBuHa.
['a30BbIC 3aKOHBI. Y paBHEHUE
MemnneneeBa—KnaneipoHna.

3akoH [lanberoHa. M3ompouecchl

[IpoBenenue s3xkcnepuMeHTa:
ONpPEAEICHNE MACChl BO3/1yXa

B KJIACCHOM KOMHATE Ha OCHOBE
u3MepeHuit 00bEMa KOMHATHI, JABJICHUS
Y TeMIEpaTyphl BO31yXa B HEW;
MCCIIEIOBAaHUE 3aBUCUMOCTH MEXIY
rapaMeTpaMu COCTOSHUS Pa3pEeKEHHOTO
rasa.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEeHHUI (PU3NUECKUX
BEJINYMH.

OObsicHEeHNE OCHOBHBIX MTPUHITUTIOB
NEeNUCTBUHM TepMOMeTpa U 0apoMeTpa
yCIIOBUM WX 0€30MacHOI0
VICIIOJIb30BAHUS B IOBCEIHEBHOU
KU3HU.

Pacno3naBanue pu3MIECKUX SBICHUN

B y4e€OHBIX OMBITAX M OKPYXKaIOMIei
*u3HU: TudPy3usi, OpOyHOBCKOE
JIBUOKEHUE.

OnucaHue TETIOBBIX SIBIICHHUM

C HUCTIOJIb30BAaHUEM (PU3UUECKUX
BEJINYMH: JABJICHUE ra3a, TeMIeparypa,
CpeIHss] KHHETUYECKast YHEPTUs
Xa0TUYECKOTO JIBUKEHHS MOJIEKYIL,
CPEOHEKBAIPATUYHAS CKOPOCTh
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B UJICATBHOM Ta3€ ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEILIECTBA.
I'padpuueckoe npexacrasienue
U30IPOLECCOB: U30TEPMA, U30X0Pa,
u3o0apa.

TexHuueckue ycTpoucTBa U
NPaKTUYECKOE NPUMEHEHNUE
TepMOMETp, OapoMeTp

MOJIEKYII.

AHanu3 pu3zndyeckux NpoueccoB u
sIBJICHUI ¢ ucnoab3oBanuem MKT,
ra30BbIX 3aKOHOB, CBSI3U CPEIHEN
KUHETUYECKOU SHEPTUU TEIIOBOTO
JIBIDKCHUST MOJICKYJI C a0COJIFOTHOM
TeMIEpaTypoi.

Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3HYECKON MOJICIIBIO

C UCIOJb30BAHUEM OCHOBHBIX
nonoxeunit MKT, 3akoHoB u hopmyn
MOJIEKYJISIpHOU (PU3UKH.

PaGota B rpynmnax npu rnjiaHupOBaHUH,
IIPOBEJICHUY U UHTEPIIPETALIUU
pPEe3yJIbTaTOB OIBITOB U aHAJIN3€E
JIOITOJTHUTEIIBHBIX HCTOYHUKOB
nH(popMaIHK 1O TeMe

3.2

OCHOBBI
TEPMOAUHAMUKHU

10

TepMmoanHamMuueckasi CucTema.
BryTpenHss sHeprus
TEPMOAUHAMHUYECKON CUCTEMBI U
CIocoObI €€ N3MEHEHHUS.
KonngecTBo TeTUIOTH U pabdora.
BHyTpeHHss sHEprusi 0OAHOATOMHOIO
HAeaIbHOTO ra3a. Buasr
TEIUIONEPEIauM: TEIIONPOBOIHOCTb,
KOHBEKIIUA, U3JTyUYCHHUE. Y JIeJIbHAs
TEIJIOEMKOCTh BEIIECTBA.

[IpoBeneHue sKCcTIepuMEHTa: U3MEPEHHE
yAEIbHOM TETIOEMKOCTH BEILIECTBA.
Ornenka aOCOMIOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUH (DU3UIECKUX
BEJINYUH.

N3yuenne Mojesnei napoBoil TypOUHBI,
JIBUraTesisi BHYyTPEHHETO CrOpaHusl,
PEAKTHUBHOI'O JIBUTATEIISI.

OOBbsicHeHHE NPUHIUIIOB ACHCTBUS U
yCJIOBUI 0€3011aCHOI0 UCIIOIb30BAHUS

24



KonnuecTBo TENNOTHI

IIpH TeIuIoepeaye.

[TonsiTue 06 agnabaTHOM MpoIecce.
[IepBrIil 3aKOH TEPMOAUHAMUKH.
[IpruMmeHeHue rnepBoro 3akoHa
TEPMOJAMHAMUKH K U30TTPOIIECCAM.
I'paduueckas untepnperarus
paboThI raza.

Brtopoii 3akoH TepMOIMHAMUKH.
Heob6paTumocTs nporieccon

B IIPUPO/IC.

Tennossie MamuHbL. [IpuHIHATIBL
JNEWUCTBHS TEIJIOBBIX MAILIHH.
[IpeoGpazoBanus sHEprUn

B TEIJIOBBIX MAIlIMHAX.
KoaddunmeHT mone3Horo necTrus
TEIUIOBOUW MAIlIWHBI.

ukn Kapuo u ero xoadduiiueHt
IIOJIE3HOTO JECUCTBUS.
DKOJIOTUYECKHUE POOIIEMBI
TEIJIO3HEPTreTUKHU.

TexHnueckue ycTporucTBa U
MPaKTUYECKOE IPUMEHEHHUE:
JBUTaTEb BHYTPEHHETO CrOPaHMUs,
OBITOBOM XOJIOAUIBHUK,
KOHJIULIMOHEP

B TIOBCETHCBHOM JKU3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHUs, OBITOBOTO
XOJIOIUILHUKA, KOHIUITMOHEDA.
Omnucanue CBOMCTB TN U TETIOBBIX
SBJICHUH C UCII0JIb30BAHUEM
(bu3MYeCKNX BEJIMYHH: JIaBJICHUE Ta3a,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHsIS DHEprus, paboTa rasa.
Pemenue pacu€THbIX 3a71a4 C SBHO
3aIaHHOM (PU3HUECKOM MOJICIIbIO

C UCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 HopMYIT MOJIEKYJIIPHON (DU3UKHU U
TEPMOIUHAMUKH.

Pemienue xauecTBEHHBIX 33124

C OTOPOM Ha U3yUYEHHBIE B pa3jiesnie
«MonekynsapHas Gu3nKa u
TEPMOJIMHAMHUKAY 3aKOHBI,
3aKOHOMEPHOCTH U (hU3UUECKUE
SIBIICHUSL.

PaGota B rpynmax npu aHanmse
JOTIOJTHUTENIHHBIX HCTOYHUKOB
uH(pOpMAIH TI0 TEMe
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3.3

ArperaTHsie
COCTOSIHUS BEILECTBA.
@da30BbIc IEPEXOABI

[TapooOpa3zoBanue U KOHJEHCAIIHS.
Hcnapenue u kuneHue.
AOCOJIOTHASI 1 OTHOCUTEIIbHAS
BJIA)KHOCTh BO31yXa. HachIeHHbIN
nap. Y iejibHas TeIiora
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEPaTypbl KUTICHUS OT JABJICHUSI.
Teépnoe teno. Kpucrannmueckue u
aMmopdHbIe Terna. AHU30TPOIHUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctauibl. COBpeMEHHBIE
Martepuaisl. [lnaBnenue u
KpUCTaJUIM3alus. Y AebHas TEIOTa
wiaBnenus. CyOmumanus.
VYpaBHeHuUE TEMI0BOro Oananca.
TexHuyeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
MIOJIyYEHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE
HaHOMAaTEpHUaJIOB,

Y HAHOTE€XHOJIOT U

[IpoBeneHnE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCUTEIBHOM BJIAXXHOCTH BO3/1yXa.
OrneHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

N3ydeHune CBOMCTB HACHIILIEHHBIX
MapoB, Coco00B U3MEPEHUS
BJIAXKHOCTH

HaGmronenue kutenus mpu
MMOHW)KEHHOM JIaBJICHUH, HArPEBAHUS

Y IJIaBJICHUS KPUCTAILNIMYECKOTO
BEILIECTBA.

OObsicHeHNE MPUHIIUIIOB JEHCTBUS U
yCIIOBUI 6€301MacHOr0 UCIIOJIb30BaHUS

B [IOBCETHEBHOM KU3HU THTPOMETPA,
MICUXPOMETPA, KAJOPUMETPA.

N3yyeHne TeXHOJIOTUI MOTyUYCHUS
COBPEMEHHBIX MATEPHUAJIOB, B TOM YHCJIE
HaHOMAaTEpPHUAJIOB.

Pemenue pacu€THbIX 3a1a4 C IBHO
3aTAaHHOM (PU3HUECKOMN MOJICIIBIO

C UCITOJIb30BaHUEM YPABHECHUS
TEIJIOBOTO OajaHca.

Pemienne kaueCcTBEHHBIX 3a/1a4

C ONOPOW HAa U3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKHUE
SABJIEHUS TI0 TEME.
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Pacno3naBanue pU3NUECKUX SABICHUN
B YUEOHBIX OIBITAX U OKPYXKarOIIeH
KU3HU: 1eopmanyst TBEPABIX Tell,
HAarpeBaHue U OXJIAXKACHUE Tell,
U3MEHEHUE arperaTHbIX COCTOSHUN
BEIIECTBA U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (POPMYJI MOJIEKYJISIPHOI
(du3MKH.

Hcnonp3zoBanne nHPOPMALIMOHHBIX
TEXHOJIOTUH JIs1 IOUCKA,
CTPYKTYpPUPOBAHUS, HUHTEPIPETALUH U
IpeacTaBIeHUs: HHOpMALUU IIpU
HOJTrOTOBKE COOOLICHUI O IPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (pU3UKH U
TEPMOJIMHAMUKH B TEXHUKE

Y TEXHOJIOTUSIX

Hroro o paznemny 24
Paznea 4. DiekTpoanHaMHUKa
4.1 | DnekTpocTaTuka 10 DnekTtpuzauus ten. Jnekrpuueckuil | [IpoBeneHue skcnepuMeHTa: U3MEpEeHHe

3apsa. [IBa Bua 3E€KTPUUYECKUX
3apsaaoB. [IpoBonHuKY,
JIUBJICKTPUKU U MTOJTYIPOBOJHUKHU.
3aKOH COXpaHEHHUsI PTEKTPUUECKOTO
3apsa.

BzaumopericTBue 3aps10B. 3aKoH
Kynona. ToueuHblid 37€KTPUYECKUI
3apsaa. DIEKTPUUECKOE TOJIE.

AIEKTPOEMKOCTH KOHJICHCATOPA.
Ornenka aOCOMOTHBIX M OTHOCUTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3NIECKUX
BEJINYMH.

N3ydenne npuHIUIIOB AEUCTBUSA
AIEKTPOCKOIA, 3JIEKTPOMETPA,
KOHJIEHCATOpa.

N3ydeHne NpuHIUIIOB JEUCTBHS
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Hanpsx€HHOCTB 3JIEKTPUUYECKOTO
nons. [IpuHiun cynepno3uiuu
BJIEKTPUYECKUX ToJIeH. JInauu
HaIPsHKEHHOCTU JJIEKTPUUECKOTO
HOJIA.

PaboTa cui 3ieKkTpocTaTu4ecKkoro
noss. [lorennuan. PazHocte
noteHuuanoB. [IpoBogHuKY 1
JADJICKTPUKU B
3IEKTPOCTATUYECKOM TOJIE.
JusnexTpuyeckass HpOHULIAEMOCTb.
OnektpoémkocTh. Konnencarop.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa. DHEePrus
3apsKEHHOI'0 KOHJIEHCATopa.
TexHuyeckue yCTporucTBa U
IIPAKTUYECKOE TPUMEHEHHUE:
AJIIEKTPOCKOIL, IIIEKTPOMETD,
AIEKTPOCTATHYECKAS 3aILNTA,
3a3eMJIEHUE IEKTPOIpUOOpOB,
KOHJIEHCATOP, KOMMMPOBAJIbHBIN
arrmapar, CTpyWHbIN IIPUHTED

U YCJI0BHI 0€30MacHOro NpUMEHEHUS
B [IPAKTUYECKOM JKU3HU,
KOMMPOBAJIBLHOTO anmnapara, CTpyinHOro
MIPUHTEPA.

Paccmotpenue puznueckux OCHOBaHUM
ANEKTPOCTATUYECKOMN 3alIUTHI U
3a3eMJICHHSI JIEKTPOIPUOOPOB.
Pemenue pacu€THbIX 3a1a4 ¢ ABHO
3aIaHHOM (PU3HUECKOIN MOJICIIbIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 (GOpMYIT AJIEKTPOCTATUKH.

PelieHne kaueCTBEHHBIX 3a/1a4

C OIOPO Ha U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pr3udecKue
SBJICHUS JIEKTPOCTATUKH.
Pacno3naBanue Gpu3NIeCKUX SBICHUN
B y4€OHBIX ONBITAX M OKpPYXKaIoIeh
KU3HU: DIIEKTPU3ALUS TET,
B3aUMOJICHCTBHE 3apsAI0B U OOBICHEHUE
UX Ha OCHOBE 3aKOHOB M (hOpMYIT
AIEKTPOCTATUKH.

Ornucannie N3y4eHHbIX CBOMCTB
BEILIECTBA U AJICKTPUUYECKUX SIBIICHUHN

C UCIOJIb30BaHHEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUYECKUH 3apsi,
HaNpsHKEHHOCTD JIEKTPUYECKOTO TMOJIS,
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MIOTEHIMAJ, PA3HOCTh TOTEHIUAJIOB,
DJIEKTPOEMKOCT.

AHanu3 GpU3NYEeCKUX MPOLECCOB U
SIBJICHUU C UCIIOJIb30BAHUEM
(bU3HUECKNX 3aKOHOB: 3aKOHA
COXpaHEHHUsI DJIEKTPUYECKOT O 3apsa,
3akoHa Kynona.

PaGora B rpynmnax npu aHanuze
JTOTIOJTHUTENIbHBIX HICTOYHUKOB
uH(pOpMAIMK U TOATOTOBKE COOOIIEHUN
O MPOSIBJIEHNH 3aKOHOB AJIEKTPOCTATUKH
B OKPY>KaIOILIEH )KU3HU U IPUMEHEHUU
UX B TEXHUKE

4.2

IlocTosTHHEII

C-)JIGKTpI/I‘IGCKI/Iﬁ TOK.

Toku B pa3mu4HbIX
cpenax

12

DIIEKTPUUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHHUS DJIEKTPHUUYECKOTO
Toka. Uctounuku Toka. Cuia Toka.
[TocTOsIHHBIN TOK.

Hanpsxenue.

3akoH OMa 11 y4acTKa LETH.
DIEKTPUUECKOE COMPOTUBIICHHUE.
VY 1es1bHOE CONPOTUBIICHUE
BeulecTsa. [locienoBarensHoe,
napajuielbHOEe, CMEIIaHHOE
COEJIMHEHUE NMPOBOIHUKOB.
PaGoTa snexTpudeckoro Toka.
3akoH J[xoyns—J/Ienna. MomHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHne SKCIEpUMEHTA: U3yUCHUE
CMEIIIaHHOTO COCIMHEHUS PE3UCTOPOB,;
n3mepenue JJ]C ucTouHrka Toka v ero
BHYTPEHHETO COMPOTHUBIICHUS;
HaOJII0/ICHUE JICKTPOJIU3A.

Onenka aOCOJIFOTHBIX U OTHOCHTEIIBHBIX
MOTPENTHOCTEN U3MEPEHUN (DU3UIECKUX
BEJIMYHH.

OOBsICHEHHE PUHIIUIIOB ACHCTBUS U
YCIIOBHI 0€30ITaCHOTO MPUMEHEHHUS
aMIIepMeTpa, BOJILTMETpA, peocTaTa,
HMCTOYHHKOB TOKa,
AICKTPOHATPEBATCILHBIX U
AIEKTPOOCBETUTEILHBIX IPHOOPOB,
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DIIEKTPOABWKYIIAS CUIIA U
BHYTPEHHEE CONIPOTUBIIEHUE
MCTOYHHMKA TOKA. 3akoH Oma

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

DneKTpoHHAs TPOBOAUMOCTh
TBEPABIX METAJUIOB. 3aBUCUMOCTh
COMPOTHUBJICHUS METAILJIOB

OT TEMIIEPATYPHI.
CBepX1poBOUMOCTb.
DNEKTpUYECKU TOK B BaKyyMe.
CBolicTBa EKTPOHHBIX MTYYKOB.
[onympoBoguuku. CoOCTBEHHAs U
pyUMecHasi IPOBOAMMOCTD
MoJynpoBOAHUKOB. CBOMCTBA
p—Nn-niepexoaa.
[TonympoBOIHUKOBBIE TPUOOPHI.
DNEeKTpUYEeCKUid TOK B PaCTBOpax U
pacruiaBax 3J1€KTPOJIUTOB.

3J’I€KTpOJ'II/ITI/ILI€CKaH Jucconuranms.

DIIEKTPOIH3.
DJIEeKTPUUYECKHUM TOK B raszax.
CamocTosATeNnbHBIN 1
HECAMOCTOSITEIIbHBIN pa3psl.
Mouaus. [1na3zma.
TexHnueckne ycTpoucTBa U

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O AM0/a, TEPMUCTOPOB U

(b oTOpPE3UCTOPOB, MOITYIPOBOTHUKOBBIX
JIUOJIOB, TaJIbBAHUKHU.

Pemenne pacu€THbIX 3a1a4 C ABHO
3aIaHHOM (PU3MUECKOIN MOJIEIIbIO

C HCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB
u popmyi Tembl «IlocTossHHBIN
DIIEKTPUYECKUHN TOK).

Pacnio3naBanue pu3M4eCcKuxX sIBICHUN
B YUCOHBIX OTBITaX U OKPYKaroIen
AKU3HU: AJIEKTPUYECKasi TPOBOAUMOCT,
TEIUIOBOE, CBETOBOE, XMMUUYECKOE,
MAarHUTHOE JEHUCTBUS TOKA.

AHanu3 NEKTPUYECKHUX SABICHUN U
IIPOLECCOB B LEIISIX MOCTOSIHHOIO TOKA
C MCIIOJIb30BAHUEM 3aKOHOB: 3aKOH
OMa, 3aKOHOMEpPHOCTH
ITOCJIEIOBATEIBLHOTO U NIAPaJUIEIBbHOIO
COEMHEHUS POBOJIHUKOB, 3aKOH
Jxoynsa-JIenna.

Ornucannie N3y4eHHBbIX CBOMCTB
BEILIECTB U AJIEKTPUYECKUX SIBIICHUI

C UCIOJIb30BaHHEM (PU3UUYECKUX
BEJIMYMH: DJIEKTPUUECKUH 3apsif, CUja
TOKQ, JIEKTPUYECKOE HANIPSI)KEHUE,
ANEKTPUYECKOE COMPOTUBIICHHUE,
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMETp, BOJIbTMETP, PEOCTar,
UCTOYHUKH TOKa,
AJIEKTpOHArpeBaTesibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE PUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKYyMHBIH 1O/, TEPMUCTOPHI U
boTOpE3UCTOPHI,
NOJIYIPOBOAHUKOBBIN THO/,
rajJibBaHUKa

pa3HocTh norenuuanon, IC, padbora
TOKa, MOITHOCTb TOKA.

Hcnonb3oBanue nHGOpMAMOHHBIX
TEXHOJIOTHUM JIJIsI TIOUCKA,
CTPYKTYpUPOBaHHMsI, UHTEPIPETALUHU U
npecTaBieHus nHpopMauu npu
MOJITOTOBKE COOOIICHHUI O MPUMEHEHU U
3aKOHOB MIOCTOSIHHOTO TOKA B TEXHUKE U
TEXHOJIOTUSX

Uroro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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