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HOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUH M TPeOOBAHMI K pe3ylbTaTram
OCBOCHMSI OCHOBHOH 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Taxxke ¢ yuérom deaepanbHOll pabodeil MmporpaMMbl BOCIHTAHHS |
KOHIICTIIIMM TpernoaaBaHus ydeOHoro mpenMera «Pusnka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuiickon Depnepanuu, peanu3yrommnx OCHOBHBIE
00pa3oBaTeIbHbIE IPOrPAMMBI.

Conepxanue mnporpamMmbl 10 (U3MKE HANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kiaccoB mnpu
o0yuyeHuu ux ¢u3uKe Ha 0a30BOM YPOBHE Ha OCHOBE CUCTEMHO-/ESTEILHOCTHOTO
nonaxona. Ilporpamma mo ¢wusuke coorBercTByeT TpedoBanusim PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, HPEIMETHBIM M METAlPEIMETHBIM pe3yJIbTaTaM
OoOy4eHMs, a TaKXe YYHUTHIBAET HEOOXOAMMOCTh pPEATU3ALMH MEXIPEIMETHBIX
CBA3€H (PU3UKU C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM MpeameTraMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LIENH U3y4YeHUs (U3MKH HAa YPOBHE CPEIAHEro OOIIero
00pa3oBaHUsl, TIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, IpeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YJbTAThI IO F0JIaM 00yUYEHUS;

e coziepkaHue yueOHOro npenmMera «@u3nkay 1o rogam oOy4eHus.

®dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaxX IPUPOABI, BBICTyNas B
KayecTBe y4eOHOro MpeiMera B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHu 00 okpykatoieM mupe. LLIkonpHbIN Kype HU3HKH — CUCTEMOOOpa3yroImuii
JUISl €CTECTBEHHO-HAYYHbBIX YYEOHBIX IMPEIMETOB, IOCKOJIBKY (DHU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IPOIECCOB M SBJICHUM, H3y4aeMbIX XHMHEH, OHUOJIOTHEH,
buzmueckorr reorpadueld W acTpoHoMmmeir. Mcmonb3oBaHWE W aKTHBHOE
OpUMEHEHUE (U3MYECKUX 3HAHUW  ONpelensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, ITOJIy4eHHs] HOBBIX MAaTEpPUAIOB C 3aJaHHBIMU CBOWCTBAMHU M APYTHX.
W3ydyenne (Qu3MKM BHOCHT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAy4YHOU KapTUHBI MUpa O0ydaroIMxcsa, B (OPMHUPOBAHWE YMEHUN NPHUMEHSTH
HAy4YHBIN METO] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIIEIOBAHUIA.

B ocHOBy Kypca (u3uku aji1 ypOBHS CpeAHEro oOlero oOpa3oBaHUsA
NOJIOKEH P HUACH, KOTOpble MOXXHO paccMaTpUBaThb KakK MPUHLHUIBI €ro
IIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U1 COBPEMEHHOM (PU3UKHU.

Hoesa cenepanuzayuu. B COOTBETCTBMM € HEW MaTepuan Kypca (HU3UKH
00bennHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymum B Kypce sBiseTcs
(dbopMUpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIECTBE U
noJe.

Hoes eymanumapuzayuu. E€ peanusaunus IpeanonaraeT HCIOJIb30BaHNE
T'YMaHUTApHOTO TOTEHIMaNa (U3MUECKON HAayKH, OCMBICIICHHE CBSA3H Pa3BUTHS
¢uzuku ¢ pa3BuTMEM OOLIECTBA, a TaKkKe€ C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJIOTMYECKUMU TPOOJIEMaMH.

Hoess npuxnaomoit  manpaenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN
U3YYECHHBIX TEOPUHN U 3aKOHOB.

Hoes osxonocuzayuu peanusyercss TOCPEICTBOM BBEICHUS DJIEMEHTOB
COJepKaHusl, TMOCBSIIEHHBIX JKOJOTMYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKU M TEXHOJOTHU, a TaKkxke 0O0CYXKICHHs
po0JieM paloOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKO 0€30M1acHOCTH.

CrepxHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEIHEro OOILero
oOpa3oBaHusl SABJIAIOTCS (u3nueckue Teopuu ((hopMHpOBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POIU (PYyHTAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX  MPEJCTABICHUSX O MPUPOAE, TpaHMIAX
OPUMEHUMOCTH TEOPUH, MU ONUCAHUS €CTECTBEHHO-HAYyYHbBIX SIBJICHUH U
IIPOLIECCOB).

CHCTEMHO-AESITENIbHOCTHBIN MOAX0 B Kypce (DM3HKM pealu3yercs Mpexse
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHOU JESTEIbHOCTH 00Yy4YaroluXxcsl.
st 6a3oBoro ypoBHSI Kypca (U3MKM — OTO MCIHOJIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX pPaloT,
KOTOpbI€ B mporpamme 1Mo (pusuke oObEIUHEHBI B OONIUN CIHUCOK YUYEHHUECKUX
NpaKTUYECKUX paldoT. BhiieneHne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSI W OLEHKHM, OCYLIECTBISETCS YYaCTHUKAMMU
0o0pa3oBaTeNbHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHalleHus kabunera Qusuku. Ilpu »>TOM obOecreunBaeTrcss OBJAJECHUE
O0y4aroUMMHUCSI YMEHUSIMU TPOBOJUTH KOCBEHHbIE H3MEPEHMS, HCCIEIOBaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUITOTES.

bonbiioe BHUMaHHWE YIEISETCS PEIICHHIO PacdyE€THBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM uIst pacyETHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJlaHHON (PU3MUECKON MOJIETIBIO, MO3BOJIAIONINE TPUMEHSITh U3yUE€HHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OAHOrO pa3lena Kypca, TaK U HHTErpUpYys 3HaHUS U3
pa3HbIX pa3ienoB. s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBsICHEHHE TPOTEKaHUs (U3NYECKUX SIBIIEHUM M MPOIIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyrone BbIOOpa (U3UYECKONM MOAENHU JIS CUTYaIlMd TMPAKTHKO-
OpPUEHTHUPOBAHHOI'O XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY O0OecreueHni0 y4dyeOHOro mpoiecca 0a30BbI ypOBEHb Kypca
(U3MKKU Ha ypOBHE CpEeIHEro o0IIero 00pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBHUSAX
OpeaMeTHOro KaOuHeTa (U3WKH WIM B YCIOBUSAX HWHTETPUPOBAHHOTO KaOWHETa
PEAMETOB €CTECTBEHHO-HAYyYyHOro Iukia. B kaOuHere (GU3MKH JOJDKHO OBITh
HeoOXoMMOe JlabopaTopHOE OOOpYIOBAaHUE [Jis BBIMOJIHEHHUS YKa3aHHBIX B
nporpamme no (pu3MKe y4eHWYeCKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
o0opyioBaHUE.

JleMoHCTpallMoHHOe 000pyaoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH W OOECHEYMBAET IOCTaHOBKY
NEPEUMCICHHBIX B TMporpaMmMe Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMi IS
UCCIIEIOBAaHUA  HM3Y4YaeMbIX SBJIEHUHW M  MPOLIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTaNbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUIA.

JlabopatopHoe 00OpymOBaHHE MJI YYEHWYECKUX TMPAKTHUYECKUX padboT
dopmMupyeTcsi B BHJIE TEMaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxca. TemMaTH4ecKhe KOMILUIEKThI
1abopaToOpHOro O00O0PY/OBaHUS JAODKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CHCTEM B BUJE IIU(PPOBBIX J1aOOpaTOPHi.

OCHOBHBIMM LIENIAIMH U3y4€HUS (PU3MKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHS OOYYalOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJI€ TO3HAHUS U (popMuUpOBaHUE
HCCJIEI0BATEIHCKOI'0 OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSIM;

e (opMHpOBaHME HAay4YHOI'O MHPOBO33PEHHUSI KaK pe3yJbTaTa H3Yy4eHHUs
OCHOB CTPOEHHMSI MaTepuu U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUH OOBSACHATH SBJICHUS C HUCIHOJb30BAHUEM
bu3nUecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeNbCTB;

e (opmupoBaHue npenacTaBICHUN O PO (PUMKHU I Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHue 3Tux 1eiei o0ecrneurnBaeTcsl peuieHueM CIIeIyIoluX 3a1ad B

npolecce u3y4eHust Kypca (U3UKu Ha YpOBHE CPEHEro 00111ero oopa3oBaHus:



e mpuodOpeTeHue CHUCTEMBI 3HAHUN 00 o0IIUx bu3nIECKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKJTIOYAs MEXaHUKY,
MOJIEKYJISIDHYIO  (PM3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY H
AJIEMEHTHI aCTPODU3UKH;

e (QopMHpOBaHUE YMEHUM TMPUMEHSATH TEOPETUUYECKHE 3HAHUS  JJIs
OOBsACHEHUs (PU3NUECKUX SBJICHUM B TPUPOJAEC U JJIs TMPUHATHUS
MIPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOMN KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHUs] pa3INYHbIX 3aJad C SBHO 3aJlaHHOU
(¢u3nyecKol MOJENbpI, 3aJad, IOAPa3yMEBAIOLIUX CaMOCTOSTEIBHOE
co3/iaHue PU3NYECKOr MOJIeIH, aJIeKBATHON YCIIOBUAM 3aa4H;

e TMOHUMaHUE (U3MYECKUX OCHOB U MPHUHIIUIOB JEUCTBUSI TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO
cpeay;

e OBJAJCHUE METOJAAMHU CAMOCTOSITEIBHOIO IJIAHUPOBAHUS M IMPOBEACHUS
bu3MUeCKNX SKCIEPUMEHTOB, aHAlIM3a W HHTEpIpeTanuu UHQPOpMAIINH,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O PE3yiIbTaTa;

e CO3[IaHUE YCIIOBHUM JIJISl Pa3BUTHsI YMEHHMI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEIBHOCTH.

Ha wusydenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

oOpasoBaHnus orBoautcst B 10 kinacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemplii B mporpamMmme 1o (QU3MKE MepeyeHb J1abopaTopHBIX U

NPAKTUYECKUX padOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JENIaeT BHIOOD
NIPOBENICHUS JIA0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUYATbHBIX
0COOEHHOCTEN 00yJaroIuXCsl.



COJEPXAHME OBYYEHUA
10 KIJACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npupoae. HayyHble MeTOIABI ITO3HAHUS OKPYKAIOIIETO
mupa. Pomp dkcnepuMeHTa M TEOpUM B IIPOLIECCE IIO3HAHUS IIPUPOJBI.
DKCHEepUMEHT B QU3HKE.

MopaenupoBanue (Gu3NYECKUX SBICHUNA M TporeccoB. HayuHble THUMOTE3BI.
du3nyeckre 3aKOHbl U TEOpUHU. ['paHUIIBI TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp m mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBele U UUDPOBbIE H3MEPUTENbHbBIE TPUOOPHI, KOMIBIOTEPHBIE
JATYHKHU.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHMXKEHUS.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpedHsisI CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHUE MAaTEpUAIBHOW TOYKH, UX IPOCKIIMU HA OCH CHUCTEMbI KOOPIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABWkKeHHe. ['paduku
3aBUCUMOCTH  KOOPJAMHAT, CKOPOCTH, YCKOPEHMS, NOYyTH U NEPEMELICHUS
MaTepHalbHONW TOYKU OT BPEMEHMU.

CBoOonHOe nazieHue. Y CkopeHrue CBOOOIHOTO MaeHUsl.

KpuBonuuenHoe  nBmKeHWe. [[BUKEHUE  MaTEepUAIIbHOW TOYKH  II0
OKPYHOCTH C MOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, TUHEWHAS
ckopocTs. [lepuona u yactora obpaimienus. [{leHTpocTpeMuTeILHOE YCKOPEHUE.

TexHu4yeckre YCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIUIOMETD,
JIBWKEHHUE CHAPSA0B, IEMHbIE U PEMEHHBIE MTEpEaavn.

Jemoncmpayuu

Mogenb cucTtembl OTCUETa, WLTKOCTPAIUS KUHEMATUUYECKUX XapaKTEPUCTHUK
JBUKCHHS.

[IpeoOpazoBanue TBUKEHUM C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO34yX€ U B PA3pEKEHHOM IMPOCTPAHCTBE.

Habmronenue aBwKeHHs Tea, OpOIICHHOrO IOJA YIioM K TOPU3OHTY H
TOPU30HTANBHO.



N3mepenue yckopeHust CBOOOTHOIO MaICHHUS.

Hanpagnenue ckopocTy Ipu ABMKEHUHU 1O OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIBIO OINPEIEIICHUs MIHOBEHHOMU
CKOPOCTH.

HccnenoBaHre COOTHOUICHHS MEXAY NYTSAMH, MNPOHMJICHHBIMU TEJIOM 3a
IIOCJIEIOBATENIbHBIE PABHBIE IIPOMEXKYTKH BPEMEHH I[PU PABHOYCKOPEHHOM
JIBUYKCHUHU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenne nBMKEHUS IapyKa B BI3KOW KUJIKOCTH.

N3yuenne nBmxeHus Teia, OpOIIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocurenbHOCTH  [anmunes. IlepBwii  3akoH  HproToHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunuun cynepno3unmu cui. Bropoit 3akon HeroToHa
IUIsl MaTepuaibHOM Touku. Tperuil 3akoH HproTOHA 111 MaTepHAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuna Tskectu. IlepBas kocMuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (mokosi, CKoibxkeHus, kauenus ). Cumna tperus. Cyxoe
Tperune. Cuia TpeHUS! CKOJNIBKEHHS U cujla TpeHus mokosi. KoaddunueHt Tpenus.
Cuna conpoTUBIICHUS NPU IBUKEHUU TEJa B KUJKOCTH WU Tase.

[TocTynarensHOE U BpaliaTeabHOE JIBHKEHHUE a0COIIOTHO TBEPAOIO TeNa.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaumieHus. llneuo cunbl. YcnoBus
paBHOBECUS TBEPAOrO TENA.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOAUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME HHEPIU .

CpaBHeHME MacC B3aUMOJIEMCTBYIOIIUX TEJL.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTts. Bec Tena npu yCKOpeHHOM MTOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSI.

YcnoBust paBHOBECHs TBEPAOTO TeNa. BUibl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuyenue nBmxeHus: Opycka 1o HaKJIOHHOM TUIOCKOCTH.



HccnenoBanne 3aBUCHMOCTH CWII YIIPYT'OCTH, BO3HMKAIOIIUX B NPYXKUHE U
pPe3HOBOM 00pasile, OT ux AedopMaluu.

UccnenoBanne yciioBHI paBHOBECHS TBEPAOrO TeEa, HMEIOLIErO0 OCh
BpAILICHUS.

Tema 3. 3akonvl coxpaneHus 6 Mexanuke

Nmnynbc MarepuanbHOM TOUKHM (Tena), CUCTEMbl MaTEpPUANbHBIX TOYEK.
Nmnynbc cuibl 1 U3MEHEHHE HMMITYJIbCA TENA. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE NBMXKEHME.

Pabota cuiibl. MOITHOCTD CHJTBI.

Kunernueckass sHeprusi MarepuaslibHOW TOUku. Teopema 00 H3MEHEHUH
KHHETUYECKOW SHEPTIUU.

[TorennuanbHas DHEPIUS. [TorennuanbHas DHEpPrus YIIPYro
nepopMHpoOBaHHON  mpyxkuHbl. [loTeHuumanbHas  SHeprus Tena  BONMU3HU
NOBEPXHOCTH 3EMIIH.

[loreHuManbHbleE W HEMOTEHUHUAJIBHBIE  CHJIBL. CBsizb  paboThl
HEITOTEHUHAJIBHBIX CUJI C W3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEll.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMUS.

TexHuueckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPY>KUHHBIA MUCTOJET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

Ilepexon NOTEHIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie padomuol

N3yyenue abCONIOTHO HEYNPYroro ynuapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsI3W pabOThl CHIIBI C U3MEHEHHEM MEXAHUYECKOH SHEPIuu
TE€Ja Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pazgea 3. MogekysipHas GU3MKa U TEPMOJAMHAMMKA

Tema 1. Ocrog6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUUECKOW TEOPUHU U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddys3usa. Xapaktep ABUKEHUS WU
B3aUMOJICCTBUA YaCTHUI] BelecTBA. MOJENU CTPOCHHUS Ta30B, XKUIKOCTEU U
TBEPABIX Te U 00BICHEHHUE CBOMCTB BELIECTBA Ha OCHOBE ATUX Mojesel. Macca u
pa3Mepbl Mosiekyil. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp
Lenbcus.



Mopens  wupeanmpHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHM HAeaIbHOro rasza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpelHEeN KHWHETUYECKOW SHEpPruu TEIUIOBOrO JBIKEHHMS dactuil rasa. [llkama
temneparyp KenpBuHa. 1'a3oBbie 3akoHbBl. YpaBHeHue MeHnneneeBa—Kianeipona.
3akoH [lampToHa. M30mpoliecchl B UICATHLHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBieHUE H3OIMPOIIECCOB: H30TEpPMa, HU30X0pa,
n3obapa.

TexHu4yeckre YyCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITH, JTOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BeIIeCcTBa, (oTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHHUIA.

OmnbIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogpuens onbita IlITepha.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIINE YPaBHEHUE COCTOSHHUS HWJEaJbHOrO Tasa,
U30IIPOLECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuwl

Onpenenenne Macchl BO3AyXa B KIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUMU
00BEMa KOMHATHI, TABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCMMOCTH MEXAY NapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxu

TepMoauHamuueckass cucrema. BHYTpEHHssI 3HEpPruss TEPMOIUHAMUYECKOU
CUCTEMBI U coco0bI €€ n3meHenus. KonnuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  HMJEaJbHOro  rasa. Buasl  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3Iy4YCHHE. Y elIbHasA TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TEI1oTh NpH Temionepeaaye.

[lonsitue 00 anuabatHoM mipouecce. IlepBblli 3aKOH TEPMOJIWHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJIMHAMHUKHM K u3ompoieccaMm. ['paduueckas
UHTEpIpeTalys paboTkl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TeroBpie  MamuHbl.  [IpuHIUNBI ~ AEUCTBUS ~ TEIJIOBBIX  MAIIIUH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBBIX MaruHax. KoadduuueHt mnose3Horo
neiictBus tersioBo mammebl. [ukn KapHo um ero xodgduimMeHT Mmone3Horo
JNENUCTBUS. DKOJIOTHYECKUE POOJIEMBI TEIIIOIHEPrEeTUKHY.



TexHudyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHET0 CropaHusi, ObITOBOIN XOJOAWIbHUK, KOHIAUITMOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH HSHEpruu Tela MpH COBEPIICHUU PaOOTHI: BBUIET
npoOKu W3 OYTBUIKM TOJ JIEHCTBHEM CXAaTOTO0 BO31yXa, HarpeBaHue d(dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€0AEeMOHCTpaIus).

N3MeHeHne BHyTpeHHEH SHEPTUH (TeMIIepaTyphl) Tena Mpu Teruionepeaaye.

OmeIT 1O anuabaTHOMY pacCHIMPEHUI0 BO3Ayxa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSI BHYTPEHHET'0 CTOpPaHusl, peaKTUBHOIO
JIBUTATENS.

Vuenuueckuii sxcnepumenm, 1abopamopHuvle pabonivl

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Aepezammnvie cocmoanusa eeuwiecmea. Dazoevie nepexoovt

[Tapoobpa3oBanue u kKoHJeHcarus. Vcmapenue u kuneHue. AOGCONIOTHAS |
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HacelmeHHbI nap. YaenpHas TeIiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUSI OT JIaBJICHHUSI.

Tsépnoe Teno. Kpucrainuueckue u amopgHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaioB. Kuakue kpucramibl. CoBpeMeHHble Marepuanbl. [lnaBienune u
KpUCTA/UIU3aIMs. Y IenbHas Terriora miasieHus. CyonmuManms.

YpaBHeHUE TEIIIOBOTO OajaHca.

TexHuueckne YCTpOWCTBA W TMPAKTUYECKOE NPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TMOJTYUYEHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX TTAPOB.

Kunenue npv noHW>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEpPEHUS BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIaBJICHUS] KPUCTALNTMYECKOTO BEIECTRA.

JleMOHCTpalysi KpUCTaJIOB.

Vyenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3MepeHne 0THOCUTEILHON BIa)KHOCTU BO3/yXa.

Pa3znen 4. DinekTpoauHaMuKka
Tema 1. dnexkmpocmamuxa
OneKkTpu3aumst Tel. OJEKTpUYecKHil 3apsa. JlBa Buaa BIEKTPUUYECKHX
3apsiioB. [IpOBOMHMKHM, TUANEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXpPAaHEHUS
ANEKTPUYECKOr0 3apsa.
B3aumoperictBue 3apsaaoB. 3akoH KynoHa. TodedHbIl 2JIEKTPpUUECKUAN 3apsijl.
Onektpuueckoe mosne. Hanpsok€HHOCTh  3nekTpuueckoro mois.  [IpuHiun



CYyHEPHO3ULIAN IIEKTPUYECKUX MOJEH. JIMHNM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
OJIA.

PaGora cun  anekrpocrarnueckoro  mois.  I[lorenmuman.  Pa3HocThb
MOTEHIUANOB. [IpOBONHMKM M JOMAJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJIE.
JvanekTpuyeckas NpOHUIAEMOCTb.

DnekTpoéMKOCcTh. KonaeHcarop. DIeKTpOEMKOCTh TIIOCKOr0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHIEHCaTopA.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
ANEKTPOMETpP, DJJIEKTPOCTaTHUYECKash 3alllUuTa, 3a3€MIIEHHE 3JEKTPOIPUOOpOB,
KOHJIEHCATOP, KONMPOBAJILHBIN arapar, CTpPYWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MMPUHIUII IEUCTBUS IEKTPOMETPA.

B3aumopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TMOJIE 3aPSKEHHBIX TEIL.

[IpoBOAHUKH B 3EKTPOCTATUYECKOM MOJIE.

DIeKTpocTaTUUECKas 3aluTa.

JIMDNEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IHIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IUTACTHH, PACCTOSHUS MEXKIY HUMHU U JUAJIEKTPUUIECKOW MIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuii skcnepumenm, 1abopamoptule pabomuwl

N3mepenne 3neKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toxku ¢ paznuunvix cpeoax

DONEeKTpUYEeCKUd TOK. YCIIOBUS CYILIECTBOBAHMS 3JEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [IoCTOIHHBIN TOK.

Hanpspkenue. 3akon OMa 11715 y4acTKa LETH.

DJIEKTPUYECKOE COINPOTUBJICHUE. YIEIbHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TapaJUIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PabGora »snekrpuueckoro Toka. 3akoH J[xoyns—Jlenma. MomHOCTh
AIEKTPUYECKOr0 TOKA.

DJNEKTPOJBIKYIASA CWJIA M BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOKA.
3axoH Oma 11 OJIHOM (3aMKHYTOM) 3JIeKTpruyeckol nenu. KopoTkoe 3amMbIKaHHeE.

OJIEKTPOHHAsI ~ MPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOaHUKMY. CobOcTBeHHas 151 IIPUMECHAs MPOBOJIUMOCTh
noJaynpoBoAHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHuKOBbIE IPHUOOPHI.

ONIEKTpUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIMTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.



DIIEKTPpUYECKA TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Inazma.

TexHu4yeckre yCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHEHUE: aMIIepMETP,
BOJILTMETP, PpPEOCTaT, HWCTOYHUKU TOKa, OJJIEKTPOHArpeBaTelbHbIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIA U0/,
TEPMUCTOPBI U POTOPE3UCTOPHI, TOTYITPOBOAHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3MepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS HWIMHAPUYECKUX TMPOBOJIHUKOB OT JIJIUHBI,
IO TIONIEPEYHOr0 CEYEHHS U MaTepuaa.

CwmeniaHHoOe COeIMHEHUE TPOBOJHUKOB.

[IpssMmoe wW3MepeHue SIEeKTPOABWXKYIIEW cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIEPATYPHI.

[TIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psil U MpOBOJAUMOCTh BO31yXa.

OIHOCTOPOHHSIS MPOBOJAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3ydeHne cMemanHoro COeIMHEHNS PE3UCTOPOB.

N3MepeHue 351eKTpOBMKYIIEH CUJIbl UCTOYHHKA TOKAa M €ro BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGntonenue snekrponusa.

MexnpeaMeTHbIE CBA3H

Nzyuyenune kypca ¢usmku 6a30Boro ypoBHs B 10 Kimacce OCYIIECTBISETCS C
y4E€TOM COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBS3E€H C KypcaMU MaTEMaTHKH,
OMOJI0THH, XUMUH, Teorpadyi U TEXHOIOTUH.

Meosicnpeomemuvle nowsimusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4dHbId (akT, rumnore3a, (u3MUeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJII0IeHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUM, JWHEWHas QyHKIHS,
napabosa, runepoosna, ux rpaduKkd ¥ CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITHH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe NBHKEHHUE B KUBOW mpHpoje, nuddy3us, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEILIONEpEIadH, TEIIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEN, KUIAKOCTEH M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJIOB, AJIEKTPOJUTHYECKAs THCCOLMALMA,
rajbBaHMKA.

l'eoepacghus: BnaxXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JBUKEHUH C HCMHOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, IMOAIIMITHUKH, HCIIOIb30BAHUE 3aKOHA COXPAaHEHUs
UMIyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrue), IBUraTEelb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBOW XOJOJWIBHUK, KOHJUIIMOHEP, TEXHOIOIHU
IIOJIyYEHNUsT COBPEMEHHBIX MATEpHAJIOB, B TOM YHCIE€ HAHOMATEPUANIOB, U
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEeBaTEIbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, TAJIbBAHUKA.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nKa» Ha YPOBHE CpellHEro oluiero oopasoBaHus (0a30BbI YpPOBEHb) JAOHKHO
00ecreyuTh JOCTHKEHUE CIeNYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIC pe3yJbTaThl OCBOCHHS ydeOHOro mpenMera «Pu3rka» JOIKHBI OTPakaTh TOTOBHOCTh M CTIOCOOHOCTH
O0yJarommxcsi PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3WUIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX YOEKIECHHM, COOTBETCTBYIOUIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO
o0I1IeCTBa, PACIIMPEHHUE KU3HEHHOTO OMbITA M OIbITA JEATEILHOCTH B MPOLIECCE peau3allid OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOM JAEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3UIIMU O0YUYaIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOI'O WJIEHA POCCHICKOIO
0O0IIIECTBA;

NPUHITHE TPATUITMOHHBIX O0IEYEITOBEYECKUX TYMAHUCTUYECKHUX U JIEMOKPATHUECKHUX IIEHHOCTEH;

FOTOBHOCTh BECTM COBMECTHYIO JEATEILHOCTh B HWHTEpEcax TIpaxJAaHCKOro OOIIecTBa, Yy4yacTBOBaTh B
caMOyTpaBJIe€HUH B 00pa30BaTEeIbHON OpraHu3aluy;

yYMEHHE B3aUMOJICCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUHM C MX (DYHKITUSAMHU U Ha3HAUCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEITENBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMSA

c(hOpMUPOBAHHOCTb POCCUUCKOM TPaKTaHCKON UACHTUYHOCTH, TAaTPUOTU3MA,

IIEHHOCTHOE OTHOIIEHUE K IOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKCHHUSAM POCCHUCKUX YYEHBIX B 00J1aCTH (DU3UKH U
TEXHHKU,

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

c(hOopMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STHUYECKOTO TTOBEICHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSACh Ha MOPAJILHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE€ B IESITEIIbHOCTH YUYEHOTO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYAyIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIIEHHUE K MUPY, BKIIIOUas SCTETUKY HAYYHOI'0 TBOPUECTBA, MPUCYIIIETO (PU3NUECKOMN HAyKeE;

5) Tpya0BOIro BOCIUTAHMS:

MHTEPEC K pa3InIHbIM chepam MpodeCCHOHATBHON NeATeIbHOCTH, B TOM YHCIIEC CBI3aHHBIM C (DU3UKON U TEXHUKOH,
yYMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP OynyIie mpodeccun U peaan30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC TJIaHBI;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHMIO B 00JaCTH (DM3UKHU HA POTSHKEHUU BCEH KU3HU,

6) ’K0JI0rH4YeCKOTr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD IKOJIOTMYECKON KYJIbTYPhl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUUECKUX POoOIeM;

IUTAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBHUI B OKpYXkKalOlllel cpe/ie Ha OCHOBE 3HAaHUS 1eJieil yCTOMYUBOIO pa3BUTHUS
YEJIOBEYECTBA;

PaCHIMPEHUE OMBITA JISATETHHOCTH SKOJIOTUIECKON HATIPABICHHOCTH Ha OCHOBE MMEIOIITUXCSI 3HAHUHN TT0 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTb MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3UUECKON HAYKH;

OCO3HAHHE I[EHHOCTH HAYYHOM NIEeATEIHbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUS (PU3UKH OCYIIECTBISATH MPOCKTHYIO
U UCCJIEA0BATEIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUYeOHbIe 1efiCTBUA

baszoBble jlornuecKkue 1eicTBUA:
CaMOCTOSITENILHO (POPMYITHPOBATh U aKTYaAIM3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPENEIATH LN AEITEIbHOCTH, 3a1aBaTh IapaMeTPhl U KPUTEPUHU UX JTOCTHKEHHUS;
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pACCMATPUBAEMbIX (PU3NYECKUX SBICHUSX;



pa3pabarpiBaTh IUIAaH PEIICHHS MPOOJIEeMBbI ¢ YYETOM aHAIM3a HMMEIOIIMXCS MaTepUalibHBIX M HEMaTepHAIbHBIX
pECYpCOB;

BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM, OLECHUBATH PHUCKHU
MOCJICJICTBUU JICATCIILHOCTH,

KOOPJIMHUPOBATh M  BBIMIONHATH PabOTy B YCIOBHUSAX pEATbHOIO, BHPTYaJIbHOTO W KOMOWMHHUPOBAHHOIO
B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3ZHEHHBIX MPOOIIEM.

ba3oBble nuccienoBarebCKue 1eHCTBUS

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMHU MTOHATUSIMHU U METOJaMU (PU3NUECKON HAYKH,

BJIAJICTh HABBIKAMH y4E€OHO-MCCIICIOBATENBCKON U MPOEKTHON NEATeTLHOCTH B 001acTH (DM3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEILHOMY TIOMCKY METOJIOB pelieHus 3ajad (U3UYECKOro COJepKaHus, TPUMEHECHUIO
pa3IMYHBIX METOJ0B MO3HAHUS;

BJIQJIETh BHJAMH JICITEIHHOCTH II0 IIOJYYCHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpeTanyy, IpeoOpa3oBaHUI0 H
NPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYAIHSIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISBJISITh IPUUYMHHO-CJIEACTBEHHBIC CBSI3M M AKTYaJM3UPOBATH 33/1a4y, BBIIBUTaTh TUIOTE3Y €€ PEIIECHUs, HAXOUTh
apryMEHTHI JIJIs I0Ka3aTeNbCTBA CBOUX YTBEPKIEHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS,

AHAIM3UPOBATH MOJYYEHHBIE B XOJE PELICHUS 3aJauyd PE3YyJIbTaThl, KPUTUUYECKH OILEHUBATh WX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSAX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJja4yu B 00Opa30BaTEIbHON JEATEIbHOCTH, B TOM YHUCJE MPU U3YYCHUHU
buzuku;

JaBaTh OIICHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh MPHOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUUECKYIO 00JIACTh )KU3HEACSITEIHLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJECH, NIPE/JIaraTb OPUTrHHAIBHBIC TTOAXO0/Abl U PEIICHUS,

CTaBHUTh IIPOOJIEMBI M 33J1aUH, JOMYCKAIOIIHNE AIbTCPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmueii:



BJa/IeTh HaBBIKAMM IOJy4yeHUs HMHPOpMALUMK (U3MUECKOrO COACpKAaHUS M3 MCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIFHO OCYILECTBIATH MOMCK, aHAJIN3, CUCTEMATU3alMI0 U UHTEPIPETAUI0 UHPOpMALlMK pa3InYHbIX BUAOB U
dbopmM IpeIcTaBICHNUS,

OLICHMBATh JOCTOBEPHOCTh HH(POPMALIUK;

UCMOJIb30BaTh CpEACTBAa HH(OPMALMOHHBIX W KOMMYHHUKAlIMOHHBIX TEXHOJOIMI B pEIIEHUU KOTHUTHBHBIX,
KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX 3aJa4 C COOJIOJCHHEM TpeOOBAHUN SPrOHOMMKH, TEXHHUKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepeXeHus, MPaBOBbIX U AITHYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

co3/aBaTh TEKCThl (PU3MYECKOTO COAEPKaHMSI B pa3duYHbIX (QopMarax ¢ ydy€ToM Ha3HAYEHUS HHPOpMALUU U
LIEJIEBOM ayAUTOPHUH, BEIOMpAsi ONITUMAIbHYIO (POPMY IPEACTABICHUS U BU3YAIU3ALHUH.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIC ACHCTBHSA:

OCYILIECTBIIATH OOIIEHNE Ha YpOKaxX (DU3UKHU U BO BHEYPOUHOI JI€ATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKYA KOH(MDIUKTHBIX CUTYalUld U CMATYATh KOH(PIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPE/CTB;

IOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBUAYAIbHON padOTHI;

BbIOMpATh TEMAaTUKY M METObI COBMECTHBIX JIEHCTBUH C yIETOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJI0r0 UjieHa
KOJUIEKTHBA;

IPUHUMATh LIEJIM COBMECTHOM NIESITENbHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH JCHCTBUS MO €€ NOCTHKEHUIO:
COCTaBJIATh TUIAH JIEUCTBUM, pacCHpenesiaTh POk C y4€TOM MHEHUW YyYaCTHHMKOB, OOCYXIaTh pe3yjibTaThl COBMECTHOMU
padoTHI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAaJa M Ka)XJOr0 YYACTHMKAa KOMaHJIbl B OOLIMH pE3ysibTaT MO pa3padOTaHHBIM
KpUTEPUSM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATD UJEHU C ITO3ULIMU HOBU3HBI, OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISITh IMO3UTUBHOE CTPATETMYECKOE TOBEJAEHUE B Pa3JIMYHBIX CUTyalUsAX, IPOSBIATH TBOPYECTBO U
BOOOpakxeHue, ObITh HUIIUATUBHBIM.

PeI‘yJIHTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBHﬂ



Camoopranusanus:

CaMOCTOSITENIFHO OCYUIECTBIIATh IO3HABATENbHYIO JIE€ATEIbHOCTh B 00JIACTH (PU3UKU U ACTPOHOMHH, BBISBIATH
npoOJIeMbl, CTaBUTh U (POPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSITETILHO COCTABJISITh IUIAH PEIICHUs PaCUETHBIX M KaYECTBEHHBIX 3aJ1ay, TUIAH BBIMOJTHEHUS MPaKTHUYECKOU
paboThI ¢ YU4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEAIOYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK{ y4eOHOT0 peMeTa Ha OCHOBE JTMUHBIX MPEANOUYTEHU;

JIeJIaTh OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEUICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO JSPYAHLIHMU B 00NacTU (PU3UKH, MOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYyJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LENSM;

BJaJ€Th HAaBBbIKAMHU TI03HABATEIbHOM pe(dIeKcHMH KaK OCO3HaHUS COBEPINAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCTOIb30BaTh NPUEMBI PEQIIEKCUH JIsl OLEHKU CUTYaIliH, BBIOOpa BEPHOTO PEIICHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIEHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;

NpUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI U aPTYMEHTBI IPYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IpHU3HABATh CBOE MPABO U MPABO APYTHX HA OLIMOKH.

B npouecce 1ocTuxKeHMs! JINYHOCTHBIX PE3YIbTATOB OCBOEHMS MPOrpamMMbl 10 (PU3UKE Il YPOBHS CPEJHETO OOIIETO
00pa30BaHUsl Yy O0yUaAIOUINXCSl COBEPILICHCTBYETCS IMOLMOHAIbHBIM HHTEIEKT, IPEANoIaraionuii chopMUpPOBAHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOLIET0 CIIOCOOHOCTh MOHUMAaTh CBOE IMOLMOHAIBHOE COCTOSIHUE, BUAETH HampaBiICHUS
Pa3BUTHS COOCTBEHHOM AMOLIMOHATIBLHOM c(epbl, ObITh YBEPEHHBIM B cE0€;



CaMOPETYJIMPOBAHUS, BKJIIOYAIOIMIET0 CAMOKOHTPOJIb, YMEHHE MNPUHUMATh OTBETCTBEHHOCTb 3a CBOE ITOBEICHUE,
CITIOCOOHOCTH QIANITUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHHUSM U TIPOSBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAllUH, BKJIIOYAIOIIECH CTPEMIICHUE K JIOCTHXKEHUIO LIEJIM U yCIEXy, ONTUMHU3M, NHUIMATUBHOCTD,
YMEHHUE IEUCTBOBATh UCXO U3 CBOMX BO3MOKHOCTEW;

AOMIIaTHH, BKJIOYAIONIEH CIIOCOOHOCTh ITIOHUMATh JMOIIMOHAIBHOE COCTOSHHE JAPYTUX, YYUTHIBATh €ro IpHu
OCYIIIECTBIICHUHU OOIICHHMS, CHIOCOOHOCTh K COUYBCTBHIO M COIEPEIKUBAHUIO;

COIIMAIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLIEHMSI C APYTUMHU JIIOJAbMHU, 3a00THUTHCH,
MPOSIBJISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K xonnmy oOyuenuss B 10 kJacce mnpeaMeTHble pe3yiabTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPa)KaTh
c(OpMUPOBAHHOCTD Y O0YYAIOIINXCS YMEHUM:

JEMOHCTPHUPOBATh Ha TIPUMEPAX POJib U MeCTO (M3UKU B (POPMUPOBAHUHN COBPEMEHHOW HAyYHOW KapTUHBI MUpA, B
Pa3BUTHH COBPEMEHHON TEXHHUKH U TEXHOJIOTHH, B IPAKTUYCCKOM JIEATEIILHOCTH JIFOJICH;

YUUTBHIBATh TPAHUIIBI IPUMEHEHHUS W3YYEHHBIX (PU3MUYECKUX MOJIETIe: MaTeprualibHas ToUKa, HHEPIMaIbHAS CHUCTEMa
orcuéra, abCOMIOTHO TBEPAOE TENO, WACAIbHBINA Ta3, MOAEIU CTPOSHUS T'a30B, KUJIKOCTEH M TBEPIBIX TeJ, TOUCUHBIH
ANEKTPUUCCKUH 3apsij] PU PEIICHUH (PU3NIECKUX 33]1a4;

pacro3HaBath (pu3nyeckue siBiaeHus (MpoIecchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB MEXAaHHMKU, MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU CTPOEHUSI BEIIECTBA M AJIEKTPOJMHAMUKHU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBIDKECHHE, CBOOOIHOE TIaJICHHE TEII, IBMYKCHUE 110 OKPY>KHOCTH, HHEPITHS, B3auMozehcTBHe T, Tuddy3us, OpoyHOBCKOE
JIBIKEHUE, CTPOCHUE JKHMJKOCTEH W TBEPABIX TEN, M3MEHEHHE O0BhEMa Teld MPH HarpeBaHWM (OXJIAKICHHH), TEIJIOBOE
paBHOBecHE, HUCIApEHUE, KOHACHCAllUs, IUIaBJIIEHWE, KPUCTAJUIM3alvs, KUIEHUE, BIAXKHOCTh BO3/lyXa, TIOBBIIICHHUE
JIABJICHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXKJIY MapaMeTpaMu COCTOSIHUS raza B M30MpoIeccax,
ANEKTPU3AIUS TEJ, B3aUMOJICHCTBUE 3aPS/IOB;

ONKMCHIBATh MEXAaHWYECKOE JIBIDKCHHE, HWCIONB3yd (PH3WYecKHe BEIWYHMHBI: KOOpJAWHATA, TMyTh, IEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, Macca Tena, CHia, UMIYJIbC Tella, KWHETUYeCKasl YHeprusi, MOTEHIIMaIbHAasl SHEPTHsl, MEXaHUYeCcKas



pabora, MexaHU4ecKasi MOIIHOCTD; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH (PM3UUECKUN CMBICI UCIONIb3YEMbIX BEJIUYUH,
uX OO0O3HAYEHUS W EIUHUIBI, HAXOAUTH (HOPMYJIbI, CBS3BIBAIOIIME MAHHYIO (PU3UYECKYIO BEIMYHMHY C JIPYyTUMU
BEJINYMHAMH;

OMUCHIBATh U3YUYEHHBIE TEIJIOBBIC CBOMCTBA TEJ U TEIUIOBBIC SIBJICHUS, UCTIONB3YS (PU3NUECKHE BETUYUHBI: JIaBICHUE
ra3za, TemnepaTrypa, CpelHssl KHHETUYECKasi SHEPTUsl XaOTHUECKOTO JBMKEHUSI MOJIEKYJI, CPEIHEKBAIPAaTHUHAsI CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsSI dHEprus, padora ra3a, KOd()PHUIMEHT MOJIE3HOTO MEHCTBUS TEIUIOBOTO
JIBUTATEIIS, TPW OMHCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKHN CMBICI HCIOJIB3yEeMbBIX BEIHYWH, UX OOO3HAUYCHUS H
€IUHULIBI, HAXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYUHY C APYTUMHU BEIMUYUHAM;

ONKCHIBATh M3YYCHHBIC DJICKTPUUYECKHE CBOWCTBA BEIIECTBA U DJIEKTPUUYECKUE SABJICHMS (TPOIECCHI), MCIIONB3YS
dbuznyuecKkre BETMYUHBI: JICKTPUUECKUN 3apsll, IJICKTPUUECKOE I0Jie, HAMPSHKEHHOCTH OIS, IMOTEHIMAN, Pa3HOCTh
MOTEHIMAJIOB; MIPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT MCHOJb3yEMbIX BEIUYMH, UX O0003HAYCHUS U
€IMHUIIBL; YKa3bIBaTh (hOPMYIIbl, CBSA3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMU BETMYUHAMU;

aHAM3UPOBATH (PU3UUECKHUE TIPOLIECCHI U SBJICHUS, UCTIONB3YS (DU3UUECKUE 3aKOHBI U MPUHIIUTIBI: 3aKOH BCEMUPHOTO
tarorenus, [, II u III 3akonsl HprOTOHA, 3aKOH COXpaHEHUsS MEXAHUYECKOW SHEPTrUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHLMIT CYNEPHO3ULIMU CHUJI, TPUHIIMIT PABHOIPABUA WHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KMHETUYECKYIO
TEOPHUIO0 CTPOEHHUS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEAHEN KMHETUUYECKOW SHEPTUU TEIUIOBOTO JABMKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIiepaTypoH, MepBbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAaHEHUS JIEKTPUUECKOTo 3apsia, 3akoH Kynona,
IpH 5TOM pa3InyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMAaTHYeCKOE BBIPAKCHHE W YCJIOBHS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JICUCTBUS MAIlWMH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS HX
0€30macHOr0 UCTIOIL30BAHMS B TIOBCETHEBHOM KU3HU;

BBITIOJIHATh SKCIEPUMEHTHI 0 UCCIIEOBAHUI0 (PU3MUECKUX SIBICHUI W MPOIECCOB C MCIOJb30BAHHEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, mpHU 3TOM (POPMYJIHUPOBATH MpoOIeMy/3aady U TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIJIOKEHHOT'0 000PYy10BaHMUSI, POBOJIUTH ONBIT U (POPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISTh MPSIMbIC U KOCBEHHBIC U3MEPEHHs (PU3NYECKUX BEIMYMH, TIPH 3TOM BBIOMPATH ONTUMAIBHBIA CITOCOO
VU3MEPEHHS U UCTO0JIb30BaTh U3BECTHBIE METO/IbI OLICHKU NMOTPEIIHOCTEN U3MEPECHUM;



UCCIIEZIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKMMH BEIMYMHAMU C HCIOJB30BAaHUEM MPSAMBIX HU3MEPEHUM, MPU 3TOM
KOHCTPYHPOBaTh YCTAaHOBKY, (PUKCUPOBATh PE3yIbTAaThl NOJYUYEHHONW 3aBUCUMOCTH (PM3NYECKUX BEIIUYMH B BUE TaOIHIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIECAOBAHNUS;

coOiroaTh mnpaBuia O€30MACHOT0 TpyJda MpU MNPOBEIECHUM MCCIEHOBAaHUN B paMKax Y4eOHOrOo HKCIIEPUMEHTA,
y4eOHO-UCCIIEI0BATEILCKOM M IMPOEKTHOM JAEATEIbHOCTH C  MCHOJNb30BAaHUEM W3MEPUTENbHBIX YCTPOHCTB U
1a60paTOpHOTO 00OPYIOBAHHS;

pemaTh pacdETHbIE 33/1a4u C SIBHO 3aJlaHHON (DPM3MUECKON MOJEINbIO, UCTIONb3Ys (PU3UUecKre 3aKOHBI U MPUHITUIIHI,
Ha OCHOBE aHaJM3a YCJIOBHS 3a/auyd BbIOMpaTh (PU3MYECKYIO MOJENb, BBLACNATH (PU3MUECKHE BEIUYMHBI U (HOPMYIIbI,
HEoOXoAuMBbIE NIl €€ pelIeHMs, IPOBOAUTh PAacyE€Thl M OLICHUBATh PEAJbHOCTh MOJYYEHHOTO 3HAaYeHUs (PU3NYECKOU
BEJIUYMHBL;

pelaTh KaueCTBEHHbIE 33/1a4i: BBICTPAMBAThH JIOTMYECKH HEMPOTUBOPEUMBYIO LEMOUYKY PACCYX AEHUI ¢ ONOpOM Ha
U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SBIICHUS;

UCMOJb30BaTh MpPH pELIEHUH Y4eOHBIX 3aJad COBPEMEHHblEe HMH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl IOMCKa,
CTPYKTYpUPOBaHUs, UHTEPIPETALMHA U TPEICTaBICHHUsS Y4eOHON M Hay4dHO-TOMYJIApHOW HMH(OpPMALNU, TMOTYUYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOIYyYaeMyr0 HH(OPMALIHIO;

OPUBOJIUTH TPUMEPHI BKJIAJla POCCUUCKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B pa3BUTHUE HAYKH, OOBSCHEHUE
IIPOLIECCOB OKPY’KAOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCTOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (hU3MKE B TMOBCETHEBHOM >KM3HM AJIsi oOecreueHus 0e30MacHOCTH MpH
oOpamieHu ¢ NOpubopaMu UM TEXHUYECKHMMM YCTPOMCTBaMH, MJII COXPAaHEHUS] 30pOBbSA M COONIOACHUS HOPM
JKOJIOTMYECKOT0 TIOBEICHUS B OKPYKAIOILEH CPEXE;

paboTaTh B TPYIIE C BBINOJHEHUEM PA3IUYHbIX COLMANbHBIX POJIEH, MIIAHUPOBATh pabOTy TPYMIIbI, PALIMOHAIBHO
pacnpenensTe 00s3aHHOCTH M IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX CUTYALMSX, aJ€KBAaTHO OLEHUBATh BKJAJ]
KaXX/10r0 U3 YYaCTHUKOB TPYIIIIbI B PEIICHUE PACCMAaTPUBAEMON IPOOJIEMBI.

TEMATHUYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

Ne o/ HaumeHoBaHue pa3iesioB U TeM KosmmuecrBo yacos JJIeKTPOHHbIE

nporpaMmel Bcero Konrpoabubie | Ilpakruyeckue | (uudpposbie)




padoThbI padoThbI o0pa3oBaTesibHbIE
pecypchbl
Paznen 1. PU3UKA U METO/JbI HAYUYHOTI'O ITIO3HAHUS
bubmuorexa [IOK
. 0 0
1.1 ®u3uKa 1 METOABI HAYYHOI'O IIO3HAHUS 2 hitps://m.cdsoo.r/741bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
. 0 0
21 Kuriematitka . hitps://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
. 0 0
22 Aluaiica ! https://m.edsoo.ru/7f41bf72
bu6muoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hitps-//m.edsoo.ru/7f4 1672
Uroro no pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOMN 9 0 | bu6nmoreka [JOK
' TEOPUU https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
. 0
32 OCHOBb TEPMOZHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 0 0 bu6nmoreka [IOK
' ®a30BbIE MIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. DJIEKTPOAUHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 bubamorexa [HOK

https://m.edsoo.ru/7f41bf72




49 [locTosiHHBIN 3neKkTpuueckuil ToK. Toku B 12 bubmuorexa LIOK
pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68




IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
KonnyecrBo yacos DJIEKTPOHHBIE

Ne JlaTa mudpoBbIe

Tema ypoka Kontpoabnbie | IlpakTuyeckue op
n/n Bceero u3yuyeHusi | oOpa3oBaTesIbHbIE

padoThbI padoTsI
pecypcbl

®u3uka — Hayka O PUPOJE.

1 Hayunsie MeT(})]K bl HOSHBI_)HI/IH 1 0 0 buGmorera [IOK

ya A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILEero Mupa
Posb 1 MecTo Qu3uku B

) (hOopMHUPOBAHUN COBPEMEHHOM | 0 0 bu6muoteka [IOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JEATETbHOCTH JIF0AEH
MexaHudeckoe OBUKEHUE.

3 OTHOCUTEIIPHOCTh MEXaHUYECKOTO | 0 0 bubmuoreka [OK
nerkeHus. Ilepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsMONIMHENHOE | 0 0 bub6mmorexa LIOK
JIBUKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOIUHENHOE | 0 0 bubnnorexa [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majeHue. Y CKopeHue | 0 0 bubnmnoreka [JOK
CBOOOHOTO TIA/ICHUS https://m.edsoo.ru/ff0c39cc
KpuonuneliHoe IBUXEHUE.

7 JBrmxeHne MaTepuabHOM TOYKH I10 1 0 0 bubmmorexa [OK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [TpuHuun oTHOCUTENBEHOCTH [ anuies. 1 0 0 bubnmnoreka [JOK




WuepuyanbHble CUCTEMBI OTCYETA.
Ilepse1it 3akoH HeroToHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [puninmOn

9 CyHepIo3ulnu cuil. Bropoiizakon bubnmorexa [OK
ynep 1 ) p N https://m.edsoo.ru/ffO0c3be8
HproToHa 117151 MaTepuaibHOM TOYKH

10 Tpetwuit 3akon HeroToHa i1t bu6nunorexa LIOK
MaTEePUAIIBHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEeMHUpHOro TsaroTeHus. Cumna

11 TsoKecTh. IlepBasg kocMuyeckas Bubmorexa IIOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6muoteka [IOK
Tela https://m.edsoo.ru/ffOc3el 8
Cuia tpeaust. Kocddument tpenus.

13 Cuna 01(3)11 OTI/IBJ‘ICI—?I/I(E opu BHE(CHI/II/I bubnmorexa HOK

P pH A https://m.edsoo.ru/ff0c376
TeJla B )KUAKOCTH WIN ra3e
[ToctynarensHO€E 1 BpalaTeabHOE

14 JBIDKEHNE a0COIOTHO TBEPOTO Tea. bubnunorexa LIOK
MowmenT cuiabl. Ilnedo cuiel. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBECHS TBEPOTO TeJa
Nmnynsc MmaTepuanbHON TOUKH,

s CHUCTEMBI MaTEPHUAIIBHBIX TOYEK. bubnmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItysbca. PeakTuBHOE JBUKEHUE
Pabora 1 MOIIIHOCTH CUJIBL.

16 Kuneruueckas sHeprus bubnmnoreka [JOK
MaTepuaibHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U

17 [ToTreHnmanpHas sHEprusl. bubnunorexa LIOK




[ToreHnmanbHast SHEPT UL YIIPYTO
OnedopMUpOBaHHON MPYKHUHBI.
[T0oTenmanbHas YHEPTUs TEIa
BOJIM3U OBEPXHOCTH 3eMIIH

https://m.edsoo.ru/ff0c4610a

18

[ToTeH1ManbHBIC U HETIOTCHIIMAIBHBIC
cuibl. CBsI3b pabOTHI
HCIMMOTCHIINAJIBHBIX CUJI C USMCHCHUECM
MEXaHUYEeCKOU OHCPTruu CUCTEMBI TCII.
3aK0H COXpaHEHUS MEXaHUYECKOM
SHEPTUU

bubmuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHnast pabota
«HccnenoBanue CBs3H pabOTHI CHITBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUU Tella Ha IpUMepe
pacTsHKEHUS PE3UHOBOTO KIyTay

20

KonTponbHas pabora no tTeme
«Kunematuka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

bubmuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON TeOpUHU. bpoyHOBCKOE
nskenue. Anddysus

bu6mmorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aUMOJICICTBHS YaCTHI] BEIICCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH
U TBEPABIX TEI

23

Macca monekyn. KonuaectBo
BemiectBa. [locrosunas ABoraapo

24

TemnnoBoe paBHOBecue. TeMieparypa
u e€ nuzmepenue. lllkana remneparyp




Lenabcus

Wneanpusiii raz B MKT. OcHOBHOE

bubmuorexa [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemIepaTrypa Kak Mepa

26 CpeIHEN KNHETUYECKON YHEPTUU bubnmoreka [JOK
JBUKEHUS MOJIEKYI. Y paBHEHHE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona

27 3akoH JlanbToHa. ["'a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota

)3 «HMccnenoBanre 3aBUCUMOCTH MEXKITY
rnapaMeTpaMu COCTOSIHUS
pa3peKEHHOTO Ta3a

29 N3omporieccrl B H1€albHOM Ta3e U UX bubnnoreka [JOK
rpaduueckoe MpeaCcTaBIcHIE https://m.edsoo.ru/ff0c570e
BHyTpeHnHsis sHEprUs
TEPMOJUHAMUYECKOU CUCTEMBI U

30 crroco0nI e€ m3MmeHenns. KommdaecTo bubmuorexa [IOK
TEIUTIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOI'O UJICATLHOTO
rasa

31 Buasl remionepenaun bubnnorexa LHOK

https://m.edsoo.ru/ffO0c5¢c36
VY enbHas TEMIOEMKOCTh BEILIECTBA.

0 KonunuecTBo TennoTel npu bubnnoreka [IOK
tertonepenaye. AnuabaTHBIN https://m.edsoo.ru/ff0c5¢36
pouecc

13 IlepBblil 3aKOH TEPMOJAVHAMUKHU U €r0 bubnuorexa [IOK

MPUMCHCHUC K U30IIpOoLcCCaM

https://m.edsoo.ru/ffOcSefc




Heob6paTumocTsb mporeccoB B

bu6nmorexa LIOK

34 .B i
HIPHPONC. BTOPOH 3AKOI https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKH
35 [Mpunnun aeiictus u KIIJ[ Termnooit butmmoreka [IOK
MAaILUHBI https://m.edsoo.ru/ff0c600a
36 Muxn Kapuo u ero KITJ]
37 DKosornyeckue mpooaeMbl
TEII0IHEPTETUKU
18 Ob6o06maromuit ypok «MonekynspHas bubnmnoreka [JOK
¢usuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota o Teme
39 «MonekynspHas pusuka. OCHOBBI bubamorera OK
YEP ' https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
40 [TapoobpazoBaHue U KOHACHCAIHS. bub6imorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOGCOII0THAs U OTHOCUTEIbHAS
41 BJIAJKHOCTh BO31yxa. HackImeHHbIi bubmmoreka [JOK
AYXA- B https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannuueckue u
aMmopdHbIe TeJa. AHU3OTPOIHS
42 CBOWCTB KpUCTAIUIOB. JKuakue bubamorera LIOK
P ) a https://m.edsoo.ru/ff0c65f0
kpuctayabsl. CoBpeMEHHbIE
MaTepHUAaIbI
[InaBrnenue M KpUCTAIIU3AIINS.
43 VY nenbHas TEmOTa IJIaBICHUS Bubmmoreka [IOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumarnus
bu6 OK
44 YpaBHEHUE TEIIOBOTO OamaHca nomHoteka 1l

https://m.edsoo.ru/ff0c6820




Onexrpuszanus Teil. JIEKTPUIECKUI

45 s Tlea 2 rte ec bubnuorexa [IOK
s1. /IBa BU JIEKTPUYECKUX
A g P Ohttps://m.edsoo.ru/ff0c6bcc
3apssioB
IIpoBOAHUKH, JUDIEKTPUKU U
46 H(I))J'I OBOJHHUKH 3aK(I:H COXpaHEHUA bubnnorexa [OK
YHpOBOA ’ p https://m.edsoo.ru/ffO0c6bec
AIEKTPUIECKOTO 3apsija
BsaumopeiictBue 3apsiioB. 3aKOH
47 Kynona. ToueuHbIN 3IEKTPHUUECKUH bubmorexa LHOK
Y ) p https://m.edsoo.ru/ffOc6eced
3apsn
Hanpsx€HHOCTH 3JIEKTPUUYECKOTO
48 noss. [IpuHuun cynepno3suuuu bubnnoreka [JOK
AJIEKTPUYECKUX ToseH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cun snexkTpocTaTHuecKoro
49 nois. Ilorenmuan. Pa3zHocTh bubmorexa OK
’ 1L ’ https://m.edsoo.ru/ff0c6f00
IIOTEHIMATIOB
[IpOBOIHUKY U OUIIEKTPUKA B
50 3J1pel< 0CTaTUYECKOM nToIJ)Ie bubnmorexa HOK
P ' hitps://m.edsoo.ru/ff0c7018
JuanexTpudeckast IpOHUIIAEMOCTD
bu6nunorexa LIOK
51 OnexTpoéMKocTh. KoHaencaTo
p A P https://m.edsoo.ru/ff0c7126
DNeKTPOEMKOCTD TIJIOCKOTO
52 KOHIEHcaTOpa. DHEPI U bubmorexa IOK
a pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCATOpa
53 Jlabopartopnas pabota "U3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpyHUMD AEHCTBUS U IPUMEHEHHE

KOHACHCATOPOB, KOIMMPOBAJIBHOI'O




amrmapara, CTpyHHOI o IpuHTepa.
DJIEKTpOCTATUYECKAs 3alUTa.
3azeMiIeHHE AIEKTPONpUOOpOB

55

DNEKTPUUECKUN TOK, YCIOBUS €70
cyuiectBoBaHus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comporusnenne. 3akoH Oma 1ist
ydacTka Lenu

56

[TocnenoBarenpHOE, MapasieabHOE,
CMEIIaHHOE COCIMHEHHE
MpOBOTHUKOB. JIaGoparopHas padoTa
«M3y4yeHne cMemaHHOTO COSTUHEHUS
PE3UCTOPOBY

0.5

butmmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

Pa6ota 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 114 110JIHOM (3aMKHYTOM)
anekTpudeckoit nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune IJ1C ucTouHMKa TOKA U
€Tr0 BHYTPEHHET'O COITPOTHBIICHUS»

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHbliil ypok. KonTposbHas
pabora 1o Teme "DIeKTpouHAMHKA"
/ Beepoccuiickast mpoBepovHast
pabota

bubnunorexa LIOK
https://m.edsoo.ru/ffOc8c56

60

O06o0bmaromuit ypox
«DQNeKTpoIMHAMUKAY /
Bcepoccuiickas mpoBepouHas paboTa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHas IPOBOJAUMOCTh
TBEPIBIX METAJIOB. 3aBUCUMOCTh




COIIPOTUBJIEHUS METAJIIIOB OT
TemnepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTpUUECKUN TOK B BaKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

63 MpUMeCHas MPoBOANMOCTh. CBOMCTBA | bu6nunorexa LIOK
p—n-iepexona. https://m.edsoo.ru/ffOc84ae
[TomympoBOIHUKOBEIE TPUOOPHI
DJIEKTPUYECKUI TOK B pacTBOpaxX U

64 pacriaBax 3JIEKTPOJIMTOB. | bubnmnoreka [JOK
DNEKTPONUTHYECKAs! JUCCOLIHALIHSL. https://m.edsoo.ru/ffOc82ba
DneKTpon3
DIEeKTpUYECKHM TOK B raszax.

65 CaMOCTOSTeITbHBIA | bubmuorexa [IOK
HECAMOCTOATENbHBIA pa3psl. https://m.edsoo.ru/ffOc84ae
Mounnus. [Inazma
DnekTpuueckue mpruoopsl U
YCTPOWCTBA U UX MPAKTUIECKOE bubnmnoreka [JOK

66 1
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbhas pabota o teme

67 «Onexkrpocratuka. [locTossHHBIN | bubnnoreka [JOK
3JEeKTpUYecKkuii ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX Cpeaax»

68 PezepBHblil ypok. O0o0maromuit | bubnnorexa [IOK
ypok o TeMam 10 kitacca https://m.edsoo.ru/ff0c8t6¢c

OBUIEE KOJIMYECTBO UACOB I10 68

[NPOI'PAMME

0




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHBIE Pe3yabTAThI OCBOCHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl CpelHero 001ero 00pa3zoBaHus

10.1

JleMOHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uku B
(hOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON NEATEIbHOCTH

monen

10.2

VYYuTBHIBaTh TPAHMIIBI IPUMEHEHUS! U3YyYCHHBIX (U3NYECKHX MOJEINeH:
MaTepuajgbHas TOYKAa, WHEpLMaJbHAas CUCTEMa OTCU€Ta, aOCOIIOTHO
TBEPIOE TEJIO, UACATBHBIN I'a3; MOJCIIM CTPOCHHU I'a30B, )KUIKOCTEU U
TBEPABIX TEJ, TOYEUYHBIM JJIEKTPUYECKUN 3apsA] — IPU PELICHUU

(bu3UIeCcKUX 3a1a4

10.3

Pacrio3naBaTh (u3nueckue sBieHUs (TMPOIECcCh) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUUYECKON Teopuu
CTPOEHHS BellecTBa M  JJEKTPOJMHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEIHOE JBHXKEHHE, CBOOOIHOE MajeHHE
TeJl, JBWKEHHE IO OKPYKHOCTH, HMHEpLUs, B3aUMOJIEHCTBUE TEI;
mudpdy3usi, OpOYHOBCKOE JBH)KEHUE, CTPOCHHE HKHIKOCTEH WU
TBEPABIX  TeJl, H3MEHEHHe o00bEéMa Tea MpH  HarpeBaHUH
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIIAPEHME, KOHAECHcalus,
IJIAaBJIEHUE, KPUCTAUIM3alUs, KUIIEHHWE, BIAXKHOCTb BO3/YXa,
IIOBBIIICHHE IaBJICHMS T'a3a [IPU €r0 HarpeBaHUM B 3aKPHITOM COCYIE,
CBA3b MEXIYy I[apaMeTpaMH COCTOSIHHS Ta3a B M30IpoLEccax;

QJICKTpU3aluA TCI, BBaHMOHeﬁCTBHG 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKCHHME, HCIONb3YyS (U3NYECKHe
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tejla, CWIa, MMIYJIbC TeJla, KUHETUYECKas DJHEprus,
NOTEHLIMAJbHAsL JHEpPrusi, MeXaHUYeckass paboTa, MeXaHWYecKas
MOIITHOCTb; TIPY ONMCAHHH MPABHIBLHO TPAKTOBATH (PU3NIECKUN CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAUEHUS M €AMHUIIBI, HaXOAWTH
(GbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYHUHY C JIPYTUMHU

BEJINM4YnHaMn

10.5

OnuceiBaTh HN3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€II M TEIJIOBEIC




ABJIGHUS, UCHOJb3ys (PU3MUYECKUE BEIMYMHBI: JIaBJIeHUE Tas3a,
TEeMIIepaTypa, CpeAHssl KUHETHYecKas »HHEpPrus XaoTUYECKOIro
IBU)KEHHMS MOJIEKYJ, CpeIHEKBaJpaTHUYHasi CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOThI, BHYTpPEHHss HHeprus, paborta Tra3a,
KO3(G(GULIUEHT TMOJEe3HOro JEHCTBUS TEIJIOBOI'O JBUIaTels; IpU
ONMCAaHUU HPaBUIBLHO TPaKTOBATh ¢buznueckuit CMBICTT
UCIOJB3YEMBIX BEJIWYHMH, MX O0O3HAUEHUS M EAMHULI, HAXOAWUTb
(bopMyIIbl, CBS3bIBAIOIINE JaHHYIO (PU3NYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHAM

10.6

OnuceiBaTh H3y4YEHHBIE DJICKTPUYECKHE CBOWCTBA BEIIECTBA U
ANEKTPUYECKUE  SIBICHUS  (MPOLIECCHI), HCIONB3yd  (U3HUECKUE
BEIIMYMHBI:  JJICKTPUYECKUH  3apsii,  DJIEKTPUYEeCKoe  ToJe,
HANpPsDKEHHOCTh  TIOJIS,, TMOTEHIMAN, Pa3HOCTh TOTEHIUAJIOB; TpPHU
OIMHMCAaHUU TIPABWILHO TPAKTOBATh (PU3UUCCKUI CMBICIT HCIIOTB3yEeMbIX
BEeIIMYMH, WX OOO3HAYCHHS ¥ CIUHUIBL, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYI0 (U3WUYECKYI0 BEIUYMHY C JIPYTUMH

BEINM4YnHaMn

10.7

aHAIN3UPOBaTh (U3NYECKHUE MPOLECChl U  SBJICHUS, HCIOJbB3YS
¢dbu3nvecKkre 3aKOHBI ¥ MPHUHIUIIBL: 3aKOH BCEMUPHOTO TsroTeHus, I, 11
n III 3akonbl HprOTOHA, 3aKOH COXpAaHEHUS MEXAaHWYECKOW SHEPIuH,
3aKOH COXPaHEHUs UMITYJIbCA, MPUHIUIT CYNEPIO3UIUN CUII, TPUHIUIT
paBHONpABUsA HMHEPLUAIBHBIX CHUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOCHHUsl BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHEH KMHETHYECKOM DSHEPIrUU TEIUIOBOIO IBMXKEHHS MOJIEKYN C
aOCOJIFOTHON TeMIIepaTypol, MEepBbI 3aKOH TEPMOAMHAMUKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTO 3apsaa, 3akoH Kynona; mpu 3Tom
pa3nuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4eCcKoe

BbIpa)XEHUE U yCJIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIMBI JEHCTBUS MAaIIUH, NPUOOPOB U
TEXHUYECKHX YCTPOWCTB; pa3MyaTh YCIOBUS HMX O€30HacHOTo

HUCIIOJIBb30BaHUA B HOBCGI[HGBHOﬁ KHN3HU

10.9

BBINOIHATE SKCIEPUMEHTHI 110 UCCIIEAOBAHHUIO (PU3UUECKUX SIBICHUH U
MIPOIIECCOB C MCIIOIB30BAaHUEM IPSIMBIX U KOCBEHHBIX M3MEpPEHHIA; pU
3TOM (OpPMYIUPOBaTh MpoOieMy (3agady) W TUNOTE3y Y4eOHOro
SKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY W3  MPEIJI0KEHHOTO

000pyI0BaHus, MPOBOAUTH OIBIT U (HOPMYITHUPOBATH BHIBOIBI

10.10

OCYHICCTBJISITB npaMbI€ W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/I‘ICCKI/IX

BEJIMYMH; IPU STOM BbIOMpATh ONTHUMAJIbHBIM CIIOCOO W3MEpEHHs U




HCIIOJB30BaTh H3BECCTHHIC METOJbI OLICHKU HOFpeHIHOCTeﬁ I/ISMCpeHI/II\/'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEJIWYMHAMHU C
UCIIOJIb30BaHUEM TMPSAMBIX HM3MEPEHM; HpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBaTh pe3yiabTaThl TMOJYYEHHONM 3aBUCHMOCTH
(Gu3nYecKUX BEJIMYUH B BUJE TaOJIUL U TPaUKOB, J1€1aTh BHIBOJBI 110

pe3yiabTaTaM UCCICAOBAHUA

10.12

CobOmromaTh  TpaBWMiia  0O€30MAcHOrO  TpyAa TpPH  MPOBEIACHUU
WCCIeOBAaHUN B paMKax y4eOHOro DJKCIIEpUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOM M TPOEKTHOW JEATEIIbHOCTH C HCIOJIB30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U JIa0OpATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuérHble 3a7auM € SIBHO 33JaHHONW (U3NYECKON MOJENbIO,
UCHONb3ys (PU3MUECKUE 3aKOHBbl M TNPHUHLMIIBI, Ha OCHOBE aHaIu3a
yCIOBHSA  3aJayd  BBIOMpaTh  (PU3MUECKYI0 MOJENb, BBIICIAThH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIPOBOAMTH PACUETHI M OLICHUBATh PEAIBHOCTH MOJYYEHHOTO 3HAYEHUS

(bu3HYECKON BETUYNHBI

10.14

Pemrate KauCCTBCHHBIC 3agaquu: BBICTpAanBATh JJOTHYCCKH
HCIIPOTUBOPCUMUBYHO IICTIOYKY paCCY)KIleHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IC SABJICHUSA

10.15

Hcnonb3oBaTh NOpU  pelICHUMHM Y4YeOHBIX 3aJad  COBPEMEHHbIC
MHPOPMAIIMOHHBIE TEXHOJIOTUU JUIsl TOHMCKA, CTPYKTYPUPOBaHUS,
MHTEpHpEeTallud M TPEJCTAaBICHHUS y4eOHOM W HaydHO-NOMYJISPHON
MHPOPMAINHY, TOTYYSHHOW W3 Pa3IMYHBIX MCTOUYHUKOB, KPHUTUYECKH

aHAJIM3UPOBATh MOIyJaeMyto HH(POpMAIIHIO

10.16

[IpuBOoANTE TpUMEPHI BKJIAJA POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHI

10.17

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOM
KHM3HH [T 00ecTiedeHns 0€301MacHOCTH IpH 00paIeHUH ¢ TpHOOpamMu
U TEXHUYECKMMM YCTPOWCTBaMH, JUIsI COXPAaHEHUS 3I0pPOBbS H

cOOJII0ICHHSI HOPM 3KOJIOTMUECKOI0 IOBEJIEHUS B OKPYKAlOIIeH cpene

10.18

PabGorats B rpyIe ¢ BBIIOJHEHUEM Pa3IMUYHBIX COIIMATBHBIX POJICH,
MJIAHUPOBAaTh  pabOTy  TPYyNIbl, palMOHAIBHO  pacHpeAcisTh
00s13aHHOCTH W TUIAHUPOBATHh JACSATEIBHOCTh B HECTAHIAPTHBIX
CHUTYyaIUsAX, aJ€KBATHO OLCHUBATh BKJIaJ KaKIOr0 W3 YYaCTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTPUBAEMOM MPoOIeMbI




HNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon
pa3jaena

Kon nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble JIEMEHTDBI COACPKAHUSA

OU3NKA U METO/IbI HAYUYHOI'O ITO3HAHUA

1.1

®dusuka — Hayka o npupoxae. Hayunsie
METOJIbl TO3HAHMUSA OKPYXKAIOLIEro MHUpa.
Posib sKkcniepumeHTa M Teopuu B Ipoliecce
MO3HAHUS  MPUPOABI.  ODKCIEPUMEHT B

dusnke

1.2

MogenupoBanue (U3NYECKUX SBICHUHA H
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@dusndecKkue 3aKOHbI U Teopuu. ['paHuris!
OPUMEHUMOCTH  (U3MYECKMX  3aKOHOB.
[Ipunuun cootBercTBusA. Pones u  Mecto
¢uzukn B (HOPMUPOBAHMM COBPEMEHHOMN
HAay4YHOM KAapTHHBI MHUpa, B NPAKTUYECKON

NEATEILHOCTH JIOAEH

MEXAHHUKA

KMHEMATHKA

2.1.1

MexaHuueckoe NIBIDKCHUE.
OTHOCHUTENLHOCTD MEXaHUYECKOT O

newkeHus. Cuctema otcuéra. Tpaekropus

2.1

2.1.2

Ilepemenienue, CKOpOCTh (cpenusist
CKOpOCTb, =~ MTHOBEHHasi  CKOpPOCTb) H
YCKOPEHHE  MaTE€pUaIIbHOW  TOYKH, HUX
IIPOEKIIMA HA OCU CHCTEMbI KOOpJUHAT.
CnoxeHue TmepeMEIIeHUd U CJI0XKECHHE

CKOpOCTEeH

PaBHOMEpHOE U PaBHOYCKOPEHHOE
npsMoJuHeiHoe  nBwkeHue.  ['paduku

3aBUCHUMOCTH KOOpJAHWHAT, CKOpOCTH,




YCKOpEHUsl, MyTH W  I[epeMelICHUS

MaTepHaﬂbHOﬁ TOYKH OT BpEMCHHA

CBobOoHOE najzieHue. Y CKopeHue

CBOOOIHOTO MagCHUA

2.1.5

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOe
JBIKEHHE  MaT€pUAJIbHOM  TOYKH  IIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOPOCTb. [epuon U 4acToTa.

HeHTpOCTpeMI/ITeHBHOC YCKOPEHUC

TexHuueckne  yCTpOMCTBA:  CHHAOMETP,
JABMOKCHUC CHApAA0B, LHCIHBIC U PCMCHHBIC

nepegadn

2.1.7

IIpakTuyeckue paboThI. N3mepenue
MIHOBEHHOM  ckopoctu. HMccienosanue
COOTHOILIEHUS MEXIY Iy TAMH,
IIPOMICHHBIMU TEJIOM 3a MOCJIE0BATEIbHBIE
paBHBIE  IPOMEXYTKH  BPEMEHHM  IIpH
PaBHOYCKOPEHHOM [BHKCHUM C HA4aJIbHOU
CKOpOCTBbIO, paBHOW Hymwo. M3yueHue
JIBIKEHMS] IIapuKa B BS3KOM KHMJIKOCTH.
W3yueHne MABWKEHHS Tena, OpOLICHHOTO

TOPU30HTAIIBHO

22

JTMHAMUKA

22.1

[Ipunuun  otHocuTenbHOCcTH  ["anmunes.
[TepBoiii 3akoH HproToHa. MHepumanbHbIe

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [Tpunnun

CYNEPIO3ULINH CHII

223

Bropoii 3axkon HeroTOHA 111 MaTepuaIbHON
TOYKM B MHEPLUMAIBHONM CUCTEME OTCUETa
(MUCO). Tpertuit 3akoH HproToHa ans

MaTCpHUaJIbHBIX TOUYCK

224

3akoH BcemupHOro Tsarotenusa. Cuna

TAXKCCTH. HCpBaH KOCMHYECKass CKOPOCTh.




Bec Tena

225

Cwita ynpyroctu. 3akoH ['yka

22.6

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHUs
CKOJIBKEHUS W CWJIa TPEHUS  IOKOS.
Koadduument TpEHMUSL. Cuna
CONPOTHUBIIEHUS] TpPU JBUKEHUU Tella B

KHUAKOCTHU WUJIM I'a3C

2.2.7

[ToctynarensHoe u BpalaTeabHOoe

JIBIDKEHHE a0COTFOTHO TBEPJIOTO Tea

2238

MomeHT CHJIBI OTHOCHUTEIBHO ocu
Bpamenuss.  Ilmedo  cunel.  YcmoBus

paBHOBecus TBEpAoro tena B UCO

229

Texuuueckue yCTpOﬁCTBaZ HNOAIIHUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

2.2.10

[TpakTrueckue paboTHI. Nzyuenue
JIBIKEHHsT  Opycka 1O  HaKJIOHHOM
TUIOCKOCTH TIO/I JCHCTBUEM HECKOJIbKUX
cuin. HMccnenoBaHue 3aBUCHMOCTH — CHJI
YIIPYTOCTH, BO3HUKAIOMINX B
nedopMupyeMOl TMPYXKHHE U PE3UHOBOM
oOpasiie, OT BEJIWYMHBI HX JedopMaluu.
Hccnenosanue yCIOBUH  paBHOBECHs

TBép,Z[OFO TCJIa, UMCIOLICTO OCh BpaIllICHUA

2.3

3AKOHbBI

COXPAHEHUA B MEXAHUKE

2.3.1

NMnynbc MaTrepuaibHOM TOYKH, CHUCTEMBI
MaTepHalbHBIX TOYEK. MMnynbc cuiabl

HN3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpaHeHus wumnyiasca B MCO.

PeaxTuBHOE nIBIKEHNE

233

Pabora crsl

234

MOIIHOCTE CHIBI

235

Kunetnueckass sHeprus  MaTepUaIbHON

ToukHd. TeopeMa 0 KHUHETUYECKOU YHEPTrUU

2.3.6

IloTenuuanpHas OHCPIus. IloTeHnuanpHas




SHEprus yIIpyro nehopMUPOBAHHOM
npyxusbl. [loTeHuManpHas SHeprus Tena

BOJIM3U MOBEPXHOCTH 3eMIIH

HOTGHI_II/IaJIBHBIe nu HCIIOTCHIMAJIBbHBIC

cunbel. CBsA3b pabOThl HEMOTEHIIMATBHBIX

2.3.7 CWJI C U3MEHEHUEM MEXaHMUYECKON 3HEprun
CHUCTEMBI  TEl. 3aKOH  COXpaHEHHMs
MEXaHUYECKOHN HEpPrun
2.3.8 Yrpyrue u Heylnpyrue CTOJIKHOBEHHUS
TexHuueckne  yCcTpoWCTBa:  JABUKEHUE
239 pakeT, BOAOMET, KoOIep, NPYKUHHBINA
MUCTOJIET
[lpaktuueckue paboTsl. M3ydenue cBA3M
23.10 CKOpOCTEM Tell IIpU HEYNPYyroM yuape.

HccnegoBaHue CBS3H pa6OTLI CHJIBI C

H3MEHEHNEM MEXaHNISCKOM OHCPIruu TCJjia

MOJIEKYJISIPHASA ®U3UKA 1 TEPMOJIMHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHBIE ~ TIOJIO)KEHUS  MOJICKYJISIPHO-
KUHETHYeCKOW  Teopuu.  bpoyHOBCKoe
JBUKCHHE. Huddy3us. Xapaxkrep
JNBIDKEHUS M B3aUMOJEUCTBHMSI  YacTHUI]

BCIICCTBA

Mopgenu cTpoeHusl ra3oB, KUIKOCTEH U
TBEPIABIX TEN W OOBSICHEHHWE CBOWCTB

BEILIECTBA HA OCHOBE ATUX MOJIC/CH

3.1.3

Macca monekyn. KonndecTBo BeliecTsa.

[locTosinnast ABoraapo

3.14

TemnoBoe paBHOBecue. Temmeparypa u €€

m3mepenue. [llkana temneparyp Llenbcus

Mogens upeanpHOoro rasza. (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU

TCOpHU UACAIIBHOT'O ra3a

3.1.6

AOconroTHasi TeMmmeparypa Kak — Mepa




cpelHel KHHETHYECKON SHEPruu TeIrjIoBOro
IBrKeHHs yactul rasa. lllkana remneparyp

KennBuna

3.1.7

VYpaBuenue Knaneiipona — Mengeneesa.

3akoH JlanmpToHa

3.1.8

I"'a3oBEIE 3aKOHBI. Hsonpoueccer B
HIeaJbLHOM raze C HOCTOSSHHBIM
KOJIMYECTBOM BEIIECTBA: n30TeEpMa,

n30Xopa, u3obapa

TexHudeckne  yCTpPOMCTBA:  TEPMOMETP,

O6apomeTp

3.1.10

[IpakTueckue pabotel. M3mMepeHnue macchl
BO3JlyXa B KJIACCHOU KOMHAre.
HccnenoBanue 3aBUCUMOCTHU MEXKIY
rapaMeTpaMu  COCTOSIHUSL  Pa3pe’KEHHOIO

rasa

3.2

OCHOBbI TEPMOJIMHAMUKNA

3.2.1

Tepmonnnamuueckas cucrema. BHyTpeHHs
DHEPIHsl TEPMOJWHAMUYECKOW CHCTEMBI U

CIIOCOOBI €6 U3MEHEHUS

322

KomnuectBo TCIIJIIOTBI u p36 oTa.
BHYTpCHHSIH SHEPIrusa OJHOATOMHOI'O

nacaJIbHOI'O ra3a

3.23

Buasl Temnonepenaun: TEMIONPOBOJHOCTS,
KOHBEKILUsA, M3JIydeHHe. Termno€éMKoCTh
TeNna. YJelbHas TEIUIOEMKOCTh BEILIECTBA.
Pacuér  komuuecTBa  TEIUIOTHI  MpHU

TCILIONCpCaavuc

324

IlepBbrit 3aKOH TEPMOIUHAMUKHU.
IIpumenenue IIEPBOTO 3aKOHa
TEPMOJUHAMUKI K M30IPOLECCAM.

['pacdmyeckas uHTepIperanus padboThI raza

3.25

TemoBble MammHbl. [IpUHIMOBL TEHCTBHS

TEIIOBBIX MalIHH. [IpeobpazoBanus




SHEPrUHU B TEIIOBBIX MalInHax.
Koaddurnuent nonesnoro neiicteus (manee

— KIIJ) termosoit mamuusl. [ukn Kapao u

ero KII/]

Bropoi 3aKOH TEPMOJAVHAMUKH.
326 HeoOpaTUMOCTh TpOLIECCOB B MPHPOJIE.
o TeruoBble  ABUTaTeNd.  JKOJIOTMYECKHE
poOJIeMBbI TEIII0PHEPTeTUKU
TexHuueckue  yCTpoWCTBa:  JIBUTaTelb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOI
XOJIOAWIBHUK, KOHAULIMOHED
328 [IpakTnueckue paboThI. N3mepenue

YAEIBHOMN TEMIIOEMKOCTH

33

AI'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u KOHJIEHCAIIUA.
Ucnapenue u xumnenue. YjenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTH

TEMIICPATYPhbI KUIICHUA OT AaBJICHUA

332

AOCOITIOTHAsA W OTHOCUTENbHASA BIIAYKHOCTH

BO31yxa. HaceleHHslil nap

333

Teépnoe Teno. Kpucramimueckune U
amopdHble Tesna. AHM30TPONHS CBOMCTB
KPHUCTAJIJIOB. Kunnxne KPUCTAJIJIBI.

COBpeMeHHBIC MaTCpHaJIbl

334

[InaBrenne W Kpucramuzauus. Y aeabHas

TeruioTa miasiaeHus. CyonuManus

3.35

YpaBHeHHUE TEIUIOBOrO OaaHca

3.3.6

TexHuueckne yCTpoOWCTBa: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU
NOJy4eHUs] COBPEMEHHBIX MaTepualoB, B
TOM qucie HaHOMaTepHUaJIOB, u

HaHOTCXHOJIOTHNH

3.3.7

[IpakTHueckue paboThL. N3mepenue

BJIAJKHOCTH BO3aYyXa




SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnexTpu3anus Ten. DIEKTPUYSCKUM 3apsi.

I[Ba BUA SJICKTPUICCKUX 3apAa10B

4.1.2

HpOBOI[HI/IKI/I, AUDJICKTPUKU u

MMOJIYIIPOBOJAHUKH

4.1.3

3aKOH COXpaHEeHHUs AIEKTPUIECKOTO 3apsiaa

4.14

BaumopeiictBue 3apsioB. 3akoH Kymnona

4.1.5

Onextpuueckoe mnozie. HanpskxéHHoCTh
JIEKTPUYECKOTO TI0JIS1. ITpuanun
cynepnosuuuu. JIMHuM  HanpsKEHHOCTU

SJICKTPHUYCCKOTO T10JIA

PaGota cHa 37EKTPOCTATHUYECKOTO ITOJIS.

ITotennuan. Pa3HocTh OTEHIINAIOB

4.1.7

HpOBOIIHI/IKI/I " AUSJICKTPHUKU B MOCTOAHHOM
JNIEKTPUYECKOM Tone. Jludnekrpuueckas

MMPOHUIIACMOCTDb

4.1.8

DNEKTPOEMKOCTD. Konnencarop.
DNEKTPOEMKOCTh IUIOCKOTO KOHAECHCATOpA.

BHepFI/IH 3apsAXKEHHOI'O KOHACHCATOpa

TexHudeckne yCTpOMCTBA: DJIEKTPOCKOIL,
JIEKTPOMETP, JIEKTPOCTATUYECKAs 3alINTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTED

4.1.10

IIpakTuueckue paboThI. N3mepenue

BHGKTPOéMKOCTI/I KOHJACHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcaoBus CYIICCTBOBAHUA IOCTOSAHHOTI'O
SJICKTPHUYCCKOI'0 TOKa. VCTOYHMKH TOKAa.

Cuia toka. I1oCcTOSHHBIN TOK

4.2.2

HaprI)I(eHI/Ie. 3akon Oma AJIs1 y9acCTKa LeIn

423

DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE




COIIPOTUBJICHUEC BEIICCTBA

424

ITocnemoBarensHOE, napajuiesibHOE,

CMCIIAHHOC COCAMHCHHUC ITPOBOAHNKOB

4.2.5

PabGora SJICKTPHUICCKOI'O TOKa. 3aKkoH

Jxoynsa — Jlenua

4.2.6

MoIIHOCTh QJICKTPHUUICCKOI'O TOKa

4.2.7

anexTpoaBrkymas cuna (manee — DJC) u
BHYTPEHHEE COIIPOTUBIICHHE HCTOYHUKA
ToKa. 3akoH OMa JIsl IOJTHOW (3aMKHYTOI)

anekTpudeckoi uenu. Koporkoe 3amblkanue

4.2.8

ONEeKTpoHHass  MPOBOJUMOCTb  TBEPHBIX
METAJJIOB. 3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPATypPBL.

CBepxnpoBoauMOCTb

4.2.9

DNeKTpUYecKuil TOK B Bakyyme. CBOMCTBa

AIEKTPOHHBIX TyYKOB

4.2.10

[TonynpoBoIHUKH. CobGcTBeHHast u
npuMecHas MIPOBOJIUMOCTh
MOJIYITPOBOTHUKOB. CaoiicTBa p-n

nepexoza. [loxynpoBogHUKOBbIE TPUOOPHI

4.2.11

OJIEKTPUYECKUA TOK B  DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JTUCCOLIAAIHS.

DNEeKTPOIH3

4.2.12

DIIeKTPUUECKUI TOK B rasax.
CaMOCTOSITETbHBIM M HECaAaMOCTOSATENbHBIN
paspsn. Paznuunbie TUIIBI
CaMOCTOSITENBHOTO  paspsaa.  MouHus.

Ilmasma

4.2.13

TexHuueckne  yCTpONCTBAa:  amIepMeETp,
BOJIbTMETP, pEOCTaT, MCTOYHUKU TOKa,
AIIEKTpOHArpeBaTeIbHbIE puOopHI,
AIIEKTPOOCBETUTEIbHbBIE puOopHI,
TEPMOMETP COIPOTUBJICHUS, BaKyyMHBIH

JIUON, TEPMHUCTOPbI M  (OTOPE3UCTOPHI,




HOJ'IyrIpOBO,I[HPIKOBHﬁ JU0J, raJlbBaHHKa

[IpakTnueckue paboThL. N3yuenne
CMEILIAHHOIO COEAMHEHUSI PE3UCTOPOB.
4.2.14 N3mepenne DJIC HCTOYHMKA TOKAa U €ro

BHYTpEHHEro conpoTtusienus. Habmonenne

AIIEKTPOJIN3a

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* ®usuka, 10 knacc/ Mskumes I'.51., Byxosues b.b., Corckuii H.H. nox penaxiueit

IMappentreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1) Coopnuk 3amad o pusukel0-11 xkmaccel. bazoserit yposens / [lapdentoeBa H. A. 2)
®uzuka. Paboune mporpammel. [Ipeamernas nunus yueonnkoB "Knaccnueckuit kype". 10-

11 kmaccel / HlaTtanuua A. B.

3) Terpaap mns nabopaTopHbIX padot 1o ¢usuke, 10, 11 k. / ITapdpentreBa H.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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