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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o ¢uzuke 0a30BOro ypoBHS Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus pa3pabOTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM MporpaMMmsbl, npeactaBieHHbIX B PI'OC
COO, a Ttaxxe c yderoM (enepasibHOW padboyell NPOrpaMMbl BOCIHUTAHHS U
KOHIIENIIMU TpernojaBanusi ydyeOHoro npenmera «Dusmka» B 00pazoBaTeIbHBIX
OpraHU3aAUAX Poccuiickon denepannu, peANTU3YyIOIIMX OCHOBHBIE
o0Opa3oBarenbHbIE MPOTPaAMMBbI.

ConepxxaHnue nporpamMmbl 10 (U3MKE HANpaBIeHO Ha (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvatomuxcs 10-11 kmaccoB mpu
oOydyeHun ux (u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO
noaxoxa. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METalpeJAMETHBIM pe3yJbTaTam
oOyueHHUs, a TaKKE€ YUYUTHIBAET HEOOXOJIUMOCTh peau3alluid MEXIPEIMETHBIX
CBs3ell (U3HKM C €CTeCTBEHHO-HAyYHBIMM Y4YeOHBbIMH TpeaMmeTamu. B Heit
OTIPECIISAIOTCA OCHOBHBIE LIENM M3yueHUs (U3UKH HAa YPOBHE CPETHEro OOIIero
o0pa3oBaHusl, IUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUSA Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarnpeIMETHbIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3YJIBTATHl OCBOCHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera «Du3ukay 1mo rojgaM o0yyeHusl.

®duzrka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJIBI, BBICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpyxatouieM Mupe. [IIKkonbHbIN Kypc (PU3UMKH — CUCTEMOOOPA3YIOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MTOCKOJIbKY (PU3MYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHUN, H3ydaeMbIX XHMHEH, OHOJIOTHEH,
dbu3myeckoir reorpadueid W actpoHomueid. Mcmomb3oBaHME UM aKTHBHOC
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OMNpelenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHHUSI HOBBIX MaTEpHaJIOB C 3aJlaHHbIMH CBOWCTBAMH U JPYTHUX.
N3yuenne (QuU3NKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MHpa OOydarmuxcs, B (HOPMUPOBAHUE YMEHHI HPUMEHSIThH
HAy4YHbBIH METO]I MO3HAHUS MPU BHIMOJTHEHUU UMHU YUEOHBIX UCCIIEOBAaHUM.

B ocHOBy Kkypca ¢u3MKM JJI1 YpOBHS CpEAHEro OOIIero oOpa3oBaHMS
MOJOKEH Psii HIEH, KOTOphIE MOXHO paccMaTpUBaThb KaK HPUHLUIIBI €ro
MOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHUECKH
3aBEPILICHHBIM, OH COJICPKHUT MaTepual U3 BCEX pa3/iejoB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHOMN (U3HKHU.

Hoes cenepanuszayuu. B CcOOTBETCTBUM C HEH Marepuan Kypca (PU3NKU
0o0OBEUHEH BOKpPYr (u3HuecKuX Teopuid. Benymmm B Kypce sBIseTcs
dbopMupoBaHUEe MPEJCTaBICHUI O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEUIECTBE U
ToJIe.

Hoes cymanumapuzayuu. E€ peanuzanusi NpeanosiaraeT HCIOJb30BAHHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3H pPa3BUTHUSA
¢usuku ¢ pa3BuTMEeM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMHU U SKOJIOTHYECKUMH MPOOIEMaMH.

Hoess  npuxnaonoit  uanpasnennHocmu. Kypc ¢usuku mnpeanonaraet
3HAKOMCTBO C IMUPOKUM KPYTOM TEXHHUYECKHX W TEXHOJOTHYECKHUX MPHIOKECHHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoesa osxonocuzayuu peanusyercss NOCPEICTBOM BBEIEHUSA 3JIEMEHTOB
ColepKaHUs, MOCBSIICHHBIX 3KOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHM, a Takke O0OCYXIeHUs
po0JIeM palluOHATBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€301acHOCTH.

CrepXHEBBIMU dJIEMEHTAMU Kypca (PU3WKH Ha YPOBHE CpPEIHEro OOIIeTo
oOpa3oBaHus ABIAIOTCSA (pu3nyeckue Teopuu ((HopMHUPOBAHHME NPENCTABICHUNA O
CTPYKTYpE MOCTpOEeHUsI (U3HUECKON TEOpHH, posikd (PyHIaMEHTaIbHBIX 3aKOHOB U
OPUHLIMIIOB B  COBPEMEHHBIX INPEIACTABICHUSAX O IMPUPOJE, TpaHULAX
OPUMEHUMOCTH TEOpHUH, IS ONHCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN W
MIPOLIECCOB).

CucTeMHO-eATEeIbHOCTHBIA MOAXO0/ B Kypce (PU3MKH peanu3yercs Mpexie
BCEro 3a CYCT OPraHM3allMU SKCIEPUMEHTAIBbHON JEeSTEIbHOCTH O0YyYaroUIUXCH.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — O3TO MCIOJB30BAHUE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpbIE B IporpamMme mno (pusuke oObeAUHEHbl B OOIIMH CHUCOK YYEHHUYECKHX
PaKTUYECKUX paboT. BrifienieHne B yka3aHHOM TMepedHe JabopaTOpHBIX padoT,
OPOBOAMMBIX JJII KOHTPOJS W  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMH
o0pa3oBaTeNbHOIO0 Mpollecca MCXOMAsl U3 OCOOCHHOCTEW IUIAHUPOBAHUSA W
ocHamieHust kabuHera ¢usuku. Ilpu »sTomM oOecneuynBaeTcs OBJIAJCHUE
0Oy4arolMMHUCS YMEHUSMU MPOBOAUTH KOCBEHHBIE W3MEpPEHUs, HCCIEI0BaHUs
3aBUCUMOCTEN (U3MYECKUX BEIMYMH M TIOCTAHOBKY OINBITOB IO IPOBEPKE
PEJI0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YAENAETCS PEUICHUIO PACUCTHBIX W KAaYeCTBEHHBIX
3apad. [Ipu 3TOM Ans pacyeTHBIX 3aja4 MPUOPUTETOM SBIISIOTCS 33Ja4d C SIBHO
3a1aHHOM (PU3UYECKON MOJENbIO, TO3BOJISIIOUINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieiia Kypca, TaK W WMHTCTPUPYS 3HAHHS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a]]a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
0OBSCHEHHE TPOTEKaHUsl (U3MYECKUX SBJICHUM W TPOILECCOB B OKpY’Karomien
KU3HU, TpeOyromue BbhIOOpa (GU3MYECKOM MOAECNM [JIsi CUTyalldd MPaKTHUKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu DPI'OC COO k wmarepuasbHO-
TEXHUYECKOMY OOECIedYeHHI0 y4eOHOro Tpoiecca 0a30BBI YpPOBEHBb Kypca
(Gu3HKK Ha YPOBHE CPEIHEro 00IIero 00pa30BaHUs IOJDKCH U3ydaThCs B YCIOBUAX
npeIMETHOro KaOuHeTa (M3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOro Iukia. B kaOuHeTre (U3UKU JTOJDKHO OBITH
HeoOxoauMoe J1labopaTopHOe OOOpYJOBaHHE /Jisi BBIMIOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3MKe YICHHYECKUX MPAKTHYCCKUX pabOT M JAEMOHCTPAIMOHHOE
000OpyI0BaHUE.

HemoHcTpanmonHoe o0OopyaoBanue (opmupyercs B COOTBETCTBHU C
MPUHIIUIIOM MUHUMAIBHONW JOCTATOYHOCTH M  OOECIEeUMBAE€T IMOCTAHOBKY
MEPEYHCIICHHBIX B TIporpaMMe 10 (HU3UKE KITIOUEBBIX JEMOHCTpAIUNA IS
UCCJICIOBAHMUSI  M3y4YaeMbIX  SBJICHUH MW  MPOIECCOB, OMIMPUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHH.

JlaGopaTopHoe 000pyIOBaHHWE MJIs YYCHWUYECKHX TPAKTUYECKUX padoT
dbopMupyeTCcs B BUJE TEMAaTHYECKUX KOMIUIEKTOB W OOECIICUMBACTCS B PacueTe
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThdecKre KOMIUICKTHBI
JabopaTopHOro 000PYyJAOBaHUS JOJKHBI OBITH IOCTPOCHBI Ha KOMILJIEKCHOM
WCIIOJTh30BAaHWN AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUIE HU(DPOBBIX J1aOOPATOPHUIA.

OCHOBHBIMU LIENIAMH U3YUYeHUs (HU3UKU B 00IIIEM 00pa30BaHUU SBIISIFOTCS:

e (opmupoBaHue wuHTEpeca W CTpEeMJICHUS OOYyYAIOUIUXCS K HAYyYHOMY
W3YUYEHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CITOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HaHUs U (POPMUPOBAHUE
MCCJIEI0BATENIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSM;

e (opmupoBaHME HAyYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa H3yYCHUS
OCHOB CTPOCHHS MaTepud U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

o (opmupoBaHue yMeHHII OOBSCHATH SIBJICHUS C HCIOJIH30BAHUEM
bu3YecKuX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue TpenCTAaBICHUNA O PONM (PU3UKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKHA U TEXHOJIOTHH.

JlocTikeHrne 3TUX Iiesield 0O0ecrieunBaeTCsl PelleHueM CIEAYIOIUX 3ajad B

nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpETHEro O0IIero 00pa3oBaHMs:



e IMpUOOpETEHHWE  CUCTEMbl  3HAHUU 00  oOmmx  Qu3MYECKUux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJTIOYAS MEXaHHKY,
MOJICKYJIApHYIO (PU3UKY, OJIEKTPOJUHAMHKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMA NPUMEHATH TEOPETHUECKHE 3HAHUS IS
OOBbsICHEHHS] (PU3MYECKUX SIBICHUW B TPUPOAE U Il TMPUHSTHS
MIPAKTUYECKUX PELICHUN B IOBCEIHEBHOU KU3HU;

e OCBOCHHE CMOCOOOB pEIICHUS pa3NUYHBIX 3a/4a4 C $BHO 33JaHHOMN
duznueckoil MoOAENbI0, 3a4ad, MOAPa3yMEBAIONINX CaMOCTOSTEIHHOE
co3gaHue GuU3NMUeCcKo MOJIENH, aJIeKBATHON yCIOBUSIM 3aJ1a4H;

e TMOHWMaHHE (UUYECKUX OCHOB M TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOIECCOB, UX BIUSHUS Ha OKPY KAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CaMOCTOSATEIHHOTO IUIAHUPOBAHUS U TPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHajln3a W HHTEpIpeTanuu WHOOpMaIui,
OTIpeIeNIEHHS IOCTOBEPHOCTH MOTyUYEHHOTO PE3YIbTaTa;

e CO3JaHME YCJIOBUHU JUISI PA3BUTHSI YMEHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOU J1€ITETLHOCTH.

Ha wusydyenme ¢usuku (6a30BbIi ypOBEHB) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust otBoauTcsa 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B HEENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemerii B mporpamMme 1o ¢GU3MKE TMEpevYeHb JTa0OpaTOPHBIX U
MPAKTUYECKUX padoOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MpoBeJeHUsT J1a0OpaTOpHBIX paboOT M OMBITOB C YYETOM WHAWBHUIYATbHBIX
0COOCHHOCTEM 00yYarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. @®u3uka u MeTOAbI HAYYHOI'O IO3HAHUS

dusuka — Hayka o npupozae. HayuHble mMeToAbl IO3HAHUSA OKpPYKAIOLIErO
mupa. Ponp skcnepuMmeHTa W TEOpUHM B IIPOLECCE IIO3HAHUSA IPUPOJBIL
DKCIIEpUMEHT B (PHU3UKE.

MopenvupoBanue (QU3MYECKUX SIBICHUM W mporieccoB. HaydHble TUmoTessl.
dusnyeckue 3aKOHbl U TEOpUH. ['paHUIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUSL.

Pons u mecto ¢usuku B (HOpMHUPOBAHUHM COBPEMEHHOM HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEH.

Jlemoncmpayuu

AmnanoroBsle ¥ UU(QPOBbIE HM3MEPHUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBUkeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOIO JBUKEHUS.
Cucrema orcuera. Tpaekropusi.

[Tepemenienue, CKOpOCTh (CpelHSISI CKOPOCTh, MTHOBEHHAasi CKOpPOCTh) M
YCKOPEHUE MaTepuaibHOW TOUYKH, UX MPOEKIMH Ha OCH CHUCTEMbl KOOPJUHAT.
CroxeHue nepeMenieHui U CI0)KeHue CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpEHHOE MpsAMOJUHEHHOe nBrkenue. ['paduku
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [EePEeMEIICHUs
MaTepuagbHON TOYKU OT BPEMEHH.

CBobOomHoe mageHue. Y CKOpeHrne CBOOOHOTO A ICHHS.

KpuBonuneniHoe  aBwkeHuWe. JIBU)KEHHE  MATEpUAIBHOM  TOYKH IO
OKPYXHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, IMHENHAS
ckopoctb. [lepuon u yactora obpanienus. LleHTpocTpeMuTeNnbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JIBU)KEHUE CHAPSAIOB, LIEMTHBIE U PEMCHHBIE TTEpEIayu.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCUYETa, WILTIOCTPAlsd KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUSL.

[IpeoOpazoBanue NBUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

Halntonenue nBukeHus Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MMaICHUSI.

Hanpasnenue ckopocTH npu JBUKEHHUH 110 OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yueHne HEpaBHOMEPHOIO JIBUKEHHS C LEIbI0 OMPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

UccnenoBanne COOTHOLIEHUS MEXKAY NyTSAMH, NPOMJECHHBIMU TEJIOM 3a
[IOCJICIOBATEIIbHBIE PAaBHBIE MIPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne ABUKEHUS IIAPUKA B BA3KOM KUAKOCTH.

N3yuenue nBuxeHus Tena, OpoIeHHOT0 TOPU30HTAIBHO.

Tema 2. lunamuka

[IppHiun  orHocutenbHOCTH — l'aymumes.  IlepsBeii  3axkoH  Hprorona.
NuepumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUI. MaTEpUAIIbHON TOUKHU. Tpetnit 3akoH HproTOHA 111 MatepuaibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cumia Ttsoxectd. llepBas kKocmuueckas
CKOPOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (1okosi, CKoJabxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs! CKOJIbKEHUS U criia TpeHus nokos. Kosdduuuent tpenus.
Cuna conpoTUBIICHUA MPU ABUKEHUU TEJIa B AKUJIKOCTH UJIU rase.

[TocTynarenbHOE U BpallaTeIbHOE IBHXKEHHE a0COJIFOTHO TBEPAOIO TENA.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpameHus. llmedo cunbl. YcnoBus
paBHOBECUS TBEPAOTO TEIIA.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAUIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBNIEHNE UHEPLIUU.

CpaBHeHUE Macc B3aUMOAEHCTBYIOIINX TE.

Bropoii 3akon HerotoHna.

N3mepenne cu.

CiioxeHune cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(hOpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIbEME U T1aJICHUH.

CpaBHEHUE CHII TPEHUS MMOKOSI, KAUYEHUS U CKOJIbKEHUSL.

VY ciioBus paBHOBECHS TBEPIOTO TeJa. Bubl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, 1abopamoptule pabomuol

N3yuenune nBuxeHus: Opycka 1Mo HaKJIOHHOU TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
pEe3MHOBOM 00pa3siie, OT uX JAedopMaruu.

Uccnenoanne yciaoBUi paBHOBECUSI TBEPAOrO TeElla, HMMEIOIIET0 OCh
BpAILICHUS.

Tema 3. 3axkonsvl coxpanenus 6 mexanuke

Nmnynbc martepuaibHOM TOYKM (Te€da), CUCTEMbl MAaTEpHAIBHBIX TOYEK.
Nmnynase cuiibl 1 M3MEHEHHUE MMITyJIbCca Tejla. 3aKOH COXPaHCHHS HMIYJIbCa.
PeakTuBHOE IBUXKEHHE.

Pabora cuinbl. MOITHOCTH CHITBL.

Kunernueckass sHepruss MarepualibHOM TOuykH. Teopema 00 H3MEHEHUH
KWHETUYECKOM SHEPTUHU.

[ToTeHmanbHast SHEPTHUSL. [ToTeHmanbHas SHEPTHUS YIpyTo
neopMUpOBaHHOW  TpykuHBL.  [loTeHuManbHass 2Hepruss Tejda  BOJIM3HU
MOBEPXHOCTH 3EMJIH.

[lorennuanbHble W HEMOTEHIUAIBHBIE CHJIBL. CBs3p  paboOTHI
HENOTEHLUHAIBHBIX CUJI C WU3MECHEHWEM MEXaHWUYECKOU JHEPruu CHUCTEMBI TeEll.
3aKOH COXpAHEHUS] MEXaHUYECKON YHEPTUHU.

Yropyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCcTpoCTBa M MPAKTUUYECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPYKWHHBIN MTACTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexona moTeHIMATBHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii oxcnepumenm, 1abopamoptule pabomol

N3ydenune abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUJIBI ¢ U3BMEHEHHEM MEXaHMYECKOW SHEpPruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHasi pu3uka U TepMOIMHAMUKA
Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYECKOU MeopUul
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BellecTBa. Monenu CTpOEHUs Ta3oB, XUIAKOCTEH U
TBEPJIBIX TEJI U 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeiei. Macca u
pa3Mmepsl Mosieky. KonnuectBo BemectBa. [locTositHHas ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u ee m3mepenue. lllkana tremmneparyp
Lenscus.



Mopens  wuaeanbHoro rasa. (OCHOBHOE YpPaBHEHHUE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpPUH HACAIbHOrO raza. AOCONIOTHAs TeMIieparypa Kak mepa
CpeIHEN KHWHETMYECKOM SHEPIUM TEIUIOBOIO JBHXKEHHMS dacTul rasa. [llkana
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHneneeBa—KianepoHa.
3akon [lansToHa. M30ompouecchl B Ma€albHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE M30MPOLIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OmBITE, JOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COEIMHEHUN.

OmnpITel 0 AU GY3Un KUAKOCTEHN U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogens onbita [ITepHa.

OnbIThI, JIOKa3bIBAIOIIIE CYLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3auUMOJICHCTBUS.

Mogens, HIUTIOCTpUpYOIIas IpUpoly AaBJIEHUS ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOLIME YPABHEHHE COCTOSHUS MJICAaJbHOIO Tas3a,
U30ITPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabonvl

Onpeznenenne Maccel BO3/yXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUI
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATYpPbl BO3yXa B HEH.

WccnegoBaHue 3aBUCHMOCTH MEXAY TapaMeTPaMU COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoounamurku

TepmonuHaMuueckass cUCTeMa. BHYTpPEHHsSI SHEPIrUs TEPMOAMHAMHUYECKOU
CUCTEMBI U cocoObl ¢ u3MeHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
DHEpPrusi  OJHOATOMHOTO  HWJEAaJbHOrO0  Trasa. Buasl  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeTbHAsl TEILIOEMKOCTh BEIIECTBA.
KonuyecTBOo TEIIOTHI IPH TEILIONEPEIaYE.

[lonsatne 006 aguabarHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre TIEpBOTO 3aKOHA TEPMOJMHAMHUKU K H3oImpoiieccam. ['paduyeckas
UHTEpHpeTalus padoThl rasa.

Bropoit 3akoH TepMoamHamMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  MamuHbl.  [IpUHUOMNBI  AEMCTBUS  TEIJIOBBIX  MAILMH.
[IpeoOpazoBanusi »HEpruM B TEIUIOBBIX MamuHaX. KoadduimeHnt monae3Horo
nerictBusl TeruioBord MamuHbL. [lukn KapHo m ero xosd@uiimeHT mosie3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMBI TEMIIOIHEPT€TUKH.



TexHuueckue yCTpOMCTBA ¢ MPAKTUYECKOE TMPUMEHEHHE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIbHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3MeneHne BHYTpEHHEH SHEpPruu Tella MPU COBEPUICHWU PAOOTHI: BBLIET
npoOKU M3 OYTBHUIKM TOJA JCHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue sdupa B
JATYHHOU TpYyOKe MyTEM TpeHUs (BUACOIEMOHCTpAIIHS).

N3MeHeHune BHyTpeHHEN S3HEPTUH (TEMIIEpATYPhI) TEIa MPU TEIIoNepeaaye.

OnpIT 1Mo aaumabaTHOMY paCUIMPEHUIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoil TYpOUHBI, IBUTATENs] BHYTPEHHETO CrOpPaHUsi, PEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuii sxcnepumenm, n1abopamopmusie pabonvl

N3MepeHne yaenbHOM TEMTOEMKOCTH.

Tema 3. Azpezamnvie cocmoanusn eeuyecmea. Dazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Mcmapenue u xureHue. AOCONIOTHAS U
OTHOCUTEJbHAA BJIAXHOCTh Bo3Ayxa. HackimeHHbld map. YjaenbHas TemjioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhbl KUTICHUS OT JIABJICHHUS.

Tépnoe Teno. Kpucrammmueckue u aMmopHbie Tena. AHU3OTPOIHUSI CBONCTB
kpuctaiuioB. JKuakue kpuctawuibl. CoBpemMeHHble MaTepuanbl. [lnaBiaenue u
KpUcTajuin3anus. Y ieJbHas Teruiora miasienus. Cyonumanus.

VYpaBHeHue TEII0OBOro OanaHca.

TexHuyeckue yCTpOMCTBA W NPAKTHUUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MOJYYEHUS COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATepUaaoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM J1aBJICHUU.

CnocoObl U3MEPEHUS BIIAXKHOCTH.

HalGntonenue HarpeBanus U iaBjieHUs KPUCTAUNIMYECKOTO BEIECTBA.

JleMOHCTpanusi KpUCTaIoB.

Vuenuuecxuii sxcnepumenm, nabopamopmusie pabomul

N3mepeHre 0OTHOCUTENBHOM BIa)KHOCTH BO3yXa.

Pazjien 4. DiekTpoAMHAMHUKA
Tema 1. Inekmpocmamuka
DneKTpu3auusl Tell. OJJEKTpUYecKud 3apsn. JlBa Bula >IEKTPUYECKUX
3apsiioB. [IpOBONHMKH, TUAIEKTPUKKA W TOJYHPOBOJHHUKU. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsia.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpudeckoe 1mosie. HanpskE€HHOCTh 3ieKkTpudeckoro mojs. [IpuHuun



CYINEpIO3ULIMN DJICKTPUUECKUX TosieH. JIMHUM HanpsiKEHHOCTH JJIEKTPUUYECKOTO
OJIA.

Pabora cun  osmektpoctatmdeckoro  mousis.  [lorennman.  PasHocTthb
MNOTCHUUAIOB. [IpOBOOHUKM W AWABIEKTPUKH B DIJIEKTPOCTATHYECKOM IIOJIE.
JlusnexTpuyeckas MpOHUIAEMOCTb.

OnekTpoeMkocTh. KonnencaTop. DIeKTpOEeMKOCTh MIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHJEHCATOopa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: 3IJIEKTPOCKOII,
AJIEKTPOMETP, OJJIEKTpOCTATUUYEeCKas 3allluTa, 3a3eMJICHHE DJICKTPOINpHUOOPOB,
KOH/JICHCATOp, KONUPOBAJIbHBIN aNNapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ PUHIIUI IEUCTBHUSI DJIEKTPOMETPA.

BzanmopenicTBre HadIEKTPU30BAHHBIX TEJI.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpOoBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3ALIUTA.

JIMBAEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IJIOCKOTO KOHAEHcaTopa OT  IUIOLIAIN
IUIACTUH, PACCTOSIHUSA MEXKIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabonvl

N3MepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inexkmpuueckuit moxk. Toku 6 paziuunvlx cpeoax

DNIEKTPUYECKAM TOK. YCIIOBHUS CYLIECTBOBAaHUSA DJIJIEKTPUUYECKOrO TOKA.
Nctounuku Toka. Cumna Toka. [ToCTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma 11 yyacTka LenH.

DIIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE COMNPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, ApATIIETBHOE, CMEIIIAHHOE COSIMHEHUE TTPOBOIHUKOB.

PaGora namekrpuueckoro Toka. 3akoH J[xoyms—JleHma.  MomtHOCTh
3JIEKTPUYECKOTO TOKA.

DNEKTPOJBIKYILAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE MCTOYHUKA TOKA.
3akoH Oma Ju1sl MOJHOM (3aMKHYTOM) 35IeKTpuueckol nenu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasi  MPOBOJAMMOCTb  TBEPABIX  METAJIIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METAIIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBoIHUKHY. CobcTBeHHast u puMecHast MIPOBOJAUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTAYECKAS TUCCOIUALIMS. DIEKTPOIIH3.



DJIeKTpUYECKU TOK B raszax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHBIN
pazpsan. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME. aMIEpPMETD,
BOJIBTMETpP, PEOCTAaT, HMCTOYHUKH TOKA, >SJIEKTPOHAIPEBATEIbHBIE MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN TUOJ,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOJHUKOBBIN AUO/I, TajbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUIIbl TOKa U HaIPSKEHMUSL.

3aBUCHUMOCTh COINPOTUBIICHHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILA/IN TTOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CmemanHoOe COeIMHEHUE IPOBOITHUKOB.

[Ipsmoe wu3MepeHue dIeKTpoABWXKylIed cuibl. KopoTkoe 3aMbikaHue
raJbBaHUYECKOIO AJIEMEHTA U OLICHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit pa3psia 1 IpOBOAMMOCTB BO3yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUO/IA.

Vuenuueckuii axcnepumenm, nabopamophule pabomol

N3ydenune cmMenmaHHOro COEAMHEHNS PE3UCTOPOB.

N3MepeHne pneKTpOABUKYIIEH CHUJIbI UCTOYHMKA TOKA M €r0 BHYTPEHHETO
COIIPOTUBJIEHUSI.

Habmronenue snexrposnusa.

MesknpeaMeTHbIE CBSI3H

N3yuenue xypca ¢usuku 6a3oBoro ypoHs B 10 Kilacce oCylIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTE€MaTHKH,
OMoNIOTUH, XUMUH, reorpaduu ¥ TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJIEHWE, HAay4YHbId (akT, TUIOTe3a, (U3MyYecKas BEJIMYMHA, 3aKOH,
Teopusl, HAOMIOEHUE, SKCIIEPUMEHT, MOJICIUPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIHS,
napaboia, runepoosa, uX rpaQuKd U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKLIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO,
BEKTOPBI U X MPOECKIUHA HA OCH KOOPJAUHAT, CJI0)KEHUE BEKTOPOB.

Buonocus: mexannyeckoe ABMXKEHUE B KUBOW mpupoje, auddysus, ocMoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHJBI TEIIONEPEauu, TEIJIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SBJIICHUS B JKUBOU NPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUAKOCTEH M



ra3oB, JJIGKTPUUYECKHE CBOWCTBA METAJJIOB, 3JIEKTPOJIUTUYECKAS] JIUCCOLMALNSA,
raJlbBaHUKA.

l'eoepagus: BIaXXHOCTh BO3TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHHE JBUKEHUU C HMCIOJIb30BAHHMEM MEXaHU3MOB,
y4ET TPEHUsT B TEXHHUKE, MOAIIMITHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHCHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET M JPYTrHE), JBUTaTellb BHYTPEHHEIrO
CropaHusi, mapoBasi TypOMHa, OBITOBOM XOJIOAMJIBHHUK, KOHIUITMOHED, TEXHOJIOTUU
MOJIYYECHHUS COBPEMEHHBIX MaTepHajoB, B TOM 4YHUCJIE HAHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAsl 3allluTa, 3a3eMIICHHE AJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopBl,
AIEKTPOOCBETUTETHLHBIE MPUOOPHI, TaThbBAHUKA.

11 KJTIACC

Paznen 4. DyekTpoAMHAMHUKA

Tema 3. Maznummnoe noine. IneKmpomazHUMHAsA UHOYKUUA

ITocTossHHbIE ~ MarHuThl.  B3aumoaelWcTBHME  MOCTOSSHHBIX ~ MAarHMTOB.
MarautHoe mnoje. BekTop MarHUTHOM HWHAYKUMM. [IpuHOMI Cyneprno3unuu
MAarHuTHbBIX noJsied. JInHMKM MarHuTHOM MHAYKIWUA. KapTuHa JTWHWUNA MarHUTHOW
WHIYKIUU T0JIsI HOCTOSIHHBIX MAarHUTOB.

MarauTHOe 1OJie MPOBOJHMKA C TOKOM. KapThHa NMHUNA WHIYKIUU
MAarHUTHOT'O TOJSl JUIMHHOTO MPSIMOTO TMPOBOJHUKA W 3aMKHYTOT'O KOJBILIEBOTO
MPOBOJIHMKA, KaTyIIKUA ¢ TOKoM. OnbIT Dpcreaa. BzauMoaelicTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalpaBJICHUE.

Cuna JlopeHiia, e€ MOJIyJIb U HalpaByieHUE. JIBUKEHUE 3apsyKEHHON YaCTHUIIbI
B OJHOPOJIHOM MarHUTHOM Iojie. PaboTa cuisl JlopeHa.

SIBeHHME DNEKTPOMArHUTHOM HMHAYKUMU. [IOTOK BekTOpa MAarHUTHOU
UHAYKIMHA. ODJIEKTPOABMIKYIAs CHJla HWHAYKUUM. 3aKOH BJEKTPOMArHUTHOM
unaykiuu dapanest.

BuxpeBoe »siekTpuueckoe Tmosie. OIEKTPOJBHXKYIAs CUJIa HUHIYKIUU B
MPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATENBHO B OJITHOPOJHOM MarHuTHOM TOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCT.  SIBIGHME CaMOMHAYKIMH. OJEKTPOABMKYINAs  Cuia
CaMOMHTYKIIVH.

DHEeprus MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4eckrue yCTpOMCTBA W TMPAKTUUYECKOE MPUMEHEHHUE: TOCTOSHHbBIC
MArHUTBI, SJICKTPOMArHUTHI, JJIEKTPOJIBUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnsiT OpcTena.

OTKJIOHEHUE JIEKTPOHHOIO IMy4YKa MAarHUTHBIM MTOJIEM.

JIvHUM UHAYKIIUY MarHUTHOTO MOJIS.

B3anmoneiicTBrue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHIa Ha HOHBI ANEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHOW UHIYKIIUU.

[IpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOJIBHXKYILEH CUJIbI MHAYKIUU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOT'O MIOTOKA.

SIBiieHME CaMOUHIYKIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuusie pabonvl

N3ydeHne MarHuTHOTO MOJISl KATYIIKHA C TOKOM.

UccnenoBanue nericTBUS MOCTOSSHHOIO MarHUTa Ha paMKy € TOKOM.

UccnenoBanue sBiIeHUS 3NEKTPOMATHUTHOW UHAYKIIMH.

Pasnen 5. Kosre6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazcHUmMHbLE KOJ1€0AHUA

Koneb6arenbnass  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KojeOaHHs.
[Napmonnueckue konebanus. [lepuoxa, wactora, amruuTyna u ¢asza KojaeOaHUil.
[IpyxuHHBI MagTHUK. MaTeMaTUYECKUH MAasATHUK. YPaBHEHUE TaPMOHUYECKUX
kojeOanuii. [IpeBpalienre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSX.

Koneb6arenbubiii kOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE KOJeOaHUS B
UJeaThbHOM KOJIEOATETbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYECKUMU U
ANIEKTPOMArHUTHBIMU  KoyieOaHusiMU. Popmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJI€ATHLHOM KOJIE0ATEILHOM KOHTYPE.

[IpencraBienue o 3aTyxarwmux KoneOaHusx. BeiHyXIeHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMSI.

Ilepemennbiii  TOk. CHHYCOMIANbHBIA IEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE M JCHCTBYIOIIEE 3HAYEHHWE CUJIblI TOKAa WU
HaAPSIKCHUS.

Tpancdopmarop. [IponsBoacTBo, nmepenaya u moTpedICHNUE AIEKTPUISCKON
SHEPruu. DKOJOTUYECKUE PHUCKH IPU MPOU3BOACTBE 3JIEKTpodHepruu. KynpTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE ITPUMEHEHME: DIIEKTPUUYECKUN
3BOHOK, I€HEPATOP NIEPEMEHHOI0 TOKA, IMHUH dJIEKTpOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mapameTpoB KosieOaTeIbHOM cHCTeMbl (IIPYKUHHBIA HITU
MaTeMaTHYCCKUI MasSTHHK).



Habmonenue 3aryxarommx KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CB0oOOAHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMSL.

OcuumnorpaMmsl (3aBUCUMOCTH CHIIBI TOKA U HaNPSKEHUS] OT BPEMEHU) IS
AIIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEIMHEHMHM PE3UCTOpa, KATyLIKU
WHYKTUBHOCTH U KOHAEHCATOpa.

Mogenb JIMHUY SJIEKTPONEPEIaUHn.

Vuenuueckuii sxcnepumenm, 1abopamopuusie pabonul

HccnenoBanue 3aBUCMMOCTH NEPHOJA MABIX KOJIEOAHUI Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne NEPEMEHHOrO TOKa B LENH W3 IOCIEAO0BATENBHO
COEIMHCHHBIX KOHJIEHCATOPa, KaTYLIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbvLE 60Hb

Mexanuueckne BOJIHBI, YcCIOBHsL pacnpoctpaneHus. l[lepuon. CkopocThb
pacnpocTpaHeHuss M JajnuHa BoJHbL. [lomepeyHble M MPOAOTBHBIE BOJIHBI.
Nutepdepentus u audpaxiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3BykKa. ['poMkocth 3Byka. Bricota ToHa. TemOp 3ByKa.

DNeKTpOMAarHUTHbIE BOJHBL. Y CIIOBUSI M3TYyYEHUS 3JEKTPOMATHUTHBIX BOJIH.
B3anmnas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HHE, MPEJOMIICHHE, MOoaspu3anus, JUppaKius,
unTepdepeniysa. CKOpOCTh JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 3nMeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIMOCBA3U U TEJIEBUICHUS. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe.Ibl.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTHI, YJbTPa3ByKOBasi OUArHOCTMKA B TEXHUKE W MEAMIIMHE, pajaap,
paaNoONPUEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacpoCTpaHEHUE MOMEPEUHBIX U MPOA0JIBHBIX BOJIH.

Kone6umomeecs Teno Kkak HCTOYHUK 3BYKa.

Habumroienue orpaskeHus U NpeJoMICHHUS] MEXaHUYECKUX BOJIH.

Habntonenue narepdepenunu u 1udpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGntonenue cBsi3u IpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U
4acTOTON KoseOaHui.



UccnenoBanne  CBOMCTB  DJIGKTPOMATHUTHBIX ~ BOJIH: OTpaKEHHUE,
pesioMiIeHUE, MoJspu3anus, Audpaxiys, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonnHelHOE pacnpoOCTpaHEHHWE CBETAa B
oaHopoaHo cpexe. JIyu cBera. ToueuHblld HCTOYHUK CBETA.

OTtpaxkenue cBeTa. 3aKOHbI OTpakeHus cBera. [locTpoeHue n3zobpakeHui B
IJIOCKOM 3€pKaJIe.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHHS CBETA. AOCOJIFOTHBIN MMOKA3aTENb
npenomieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yros IOJHOIO
BHYTPEHHETO OTPAKECHHUS.

HNucnepcus ceeta. CnoxxHblid cocTaB 0enoro ceera. [Ber.

CoOuparoniie u  pacceuBaroiue JuH3bl. ToHkas JwmH3a. DOKycHOE
paccTositHUE M ONTUYecKas cuiia TOHKOW JnH3bL [locTpoeHune u3zo0pakeHuil B
coOUparolMX U paccerBaroluX JMH3aX. DopMmylia TOHKON JTUH3BI. YBEJIUYEHUE,
JTaBaeMoe€ JTUH30M.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONITHUKHU.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcaoBuss HaOmOIEHUST MaKCUMyMOB M MHUHMMYMOB B HHTep(EpeHIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuust cBera. JudpakimoHHas pemieTka. YcCJIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOrO CBeTa Ha
TU(GPaKIUOHHYIO PEIICTKY.

[Tonapu3zanus ceera.

TexHuueckue yCTpPOMCTBa M MPAKTHUYECKOE NPUMEHEHWE: OYKH, JyIa,
¢doTtoamnmapaT, TPOEKIIMOHHBIA ammapaT, MHUKpPOCKON, TEJIECKOIN, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIICTKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsMonMHENHOE pacHpOCTpAaHEHUE, OTPAKEHUE M TPEIOMIICHHE CBETA.
OnTtuyeckue npuOOopHI.

[TosmmHOE BHYTpEHHEE OTpakeHue. Moaens CBeToBoAA.

Uccnenoanue cBOWCTB N300pakeHUM B TMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Habmronenue nuarepdepeHium crera.

HabGmronenue nudpaxiuu ceera.

Habnronenue aucnepcuu cBera.

[Tony4denue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyuyenue ciekTpa ¢ TOMOUILIO0 AUPPAKITUOHHON PEIICTKH.

HaGmronenue nonspuzamnuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabonivl



N3mepenure nokaszaresns npeioMIICHUs CTEKIIA.
HccnenoBanue cBOMCTB N300paKeHUH B JIMH3AX.
HabGnronenue nucnepcun cBera.

Pa3nesn 6. OcHOBBI CIeNIHAILHOM TEOPUU OTHOCHTEIbHOCTH
['pannipl NPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku.  [loctynarsl
CIEIUAIIBHON TEOPUM OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJISL CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.
OTHOCUTENIBHOCTh OHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKpAILICHUE
JUTUHBI.
DHEPrus U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C 3HEPTrUe U UMITYJILCOM PEIISITUBUCTCKON YaCTUIbl. DHEPTHUs
TTOKOSL.

Pa3nen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOB0OU ONMUKU

®oronsl. opmyna [1nanka cBs3u 3Heprum (OTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTe u uccienaopanue poroddpdexra. OnbiTer A. I'. CtoneToBa. 3aKOHbI
dororddexra. YpaBuenue DunmTeitHa s potodddexra. «KpacHass rpaHuiia»
dororddexra.

Hasnenue ceera. OnbiTel I1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
(doTogaTuMK, coHEeUHas 6arapes, CBETOANO/I.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHET0 (oTodddexTa.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Omnbitel Pe3depdopaa mo paccessHuto o -4acTHil.
[Inanerapuas mogxens aroma. Iloctynatel bopa. M3nydenwe u moriomeHue
(GOTOHOB mpU TEpexoae aTomMa C OJHOTO YpPOBHS JHEPrUU Ha JApyrou. Bumawl
criekTpoB. CIEKTp YPOBHEW 3HEPruu aToMa BOJIOPO/Ia.

BosHOBBIE cBoOlicTBa yacTul. BosHbl ae bpoinsa. KopnyckynspHO-BOJIHOBOM
Tyaan3M.

CrnoHTaHHOE U BBIHYKJEHHOE U3ITyUCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mogens onsiTa Pezepdopa.

Onpenenenve AJIMHBI BOJIHBI Ja3epa.

Habntonenue muHelyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamophule pabomol

HaGmronenue nuueiyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTHI, JTOKA3bIBAIOIIME CIO0XHOCTh CTpO€HUA sAapa. OTKphITHE
PaIOaKTUBHOCTH. Oneitel Pesepdopma mo  ompeneneHuio  cocraBa
panuoakTuBHOTO uW3nmydeHus. CoiictBa anbda-, Oera-, TaMMa-U3TydeHUS.
BrnusiHre painoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE TIpOTOHA W HeWTpoHa. HykinonHas monens sapa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uuciio siapa. M30Torbl.

Anbda-pacniaa. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. ['amma-
M3JIy4eHre. 3aKOH paJluO0aKTUBHOIO pacIaia.

DHeprusi CBs3U HYKJIOHOB B siipe. SnepHbie cuibl. edext maccsl spa.

AnepHsbie peakuuu. [leneHue u cUHTE3 SaEp.

Anepnwiii peakrop. TepmosaepHsiid cuHTe3. IIpobOiemMbl M IEepPCHEKTHUBEI
AIEPHON SHEPTETUKH. DKOJIOTUYECKNE ACTIEKTHI SAEPHON YJHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITUE TO3UTPOHA.

MeToap! HAOTIOIEHUS M PETUCTPALIAN DJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaTbHbIE B3auMOAeHCTBIsI. EAMHCTBO pu3ndeckoil KapTHHBI MHUPA.

TexHu4eckne yCcTponcTBa U MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, KaMepa
Buinbcona, sipepHbIil peaktop, aToMHasi 6omoa.

Jlemoncmpayuu

CUeTurK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, nabopamopmuuvie pabonivl

Uccnenoanue TpekoB 4acTuil (1o roTOBbIM (hoTorpadusm).

Pa3jesn 8. Dy1eMeHTbI ACTPOHOMMH M ACTPOPU3UKHU

DTarnbl pa3BUTHS acTpoHOMUH. [IpUKiIagHOEC 1 MUPOBO33PEHUYECKOE 3HAUYCHHUE
ACTPOHOMMH.

Bun 3Be3gHoro Heba. Co3Be3qusi, sIpKUE 3BE3/bl, IUIAHETHI, UX BUIUMOE
JIBHOKEHUE.

CoiHeuHas cucreMa.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk sHepruum CojiHIIAa U 3BE3I.
3BE311bl, UX OCHOBHBIE XapaKTEPUCTHKHU. /[marpamma «cCnekTpaibHBIA Kilacc —
CBETUMOCTBY». 3BC3JIbI TJIABHOHM I10CIEIOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTB» ISl 3B€3J] I'JIJABHOM IOCJIE0BATEILHOCTU. BHYTpeHHEE CTpOoeHHuE



3Be31. COBpEMEHHBIEC MPEJICTABICHUS O MPOUCXOXKACHUU U 3Boonuu CoJHia u
3BE3. JTanbl )KU3HHU 3BE3/I.

Mieunsiii Ilyte — Hama ['amaktuka. Ilonokenne u asuxenue CoiHIa B
lNanaktuxe. Tunel ranaktuk. PagroranakTvuky U KBazapbl. UepHbIE JBIPHI B siapax
TAJIAKTHUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa00ia. Pazoeranue ranakTuk.
Teopusa bonsmoro B3peiBa. PenukroBoe uznydeHue.

Macmirabnas ctpykrypa Beenennoii. MeTtaranakTuka.

Hepem¢unnie npobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habnronenuss HEBOOPYKCHHBIM IJ1a30M C HMCIOJIb30BAHHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN ISl ONIPE/ICTICHUS] TIOJIOAKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us CeBEPHOTO MOJIYILIAPHUS U SIPKUE 3BE3/bI.

Hab6mtonenus B Teneckon JIynsl, mnanet, Maeunoro [TyTu.

O6o01maroniee NOBTOpeHHE

Pony Qusuku u acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTHYECKOH,
COITMAJILHOM M 3TUYECKOM cdepax NesTeIbHOCTH YeIOBEKa, POJib U MECTO (PU3HKU
¥ aCTPOHOMUHU B COBPEMEHHOUN HAy4YHOW KapTHHE MUPA, POJIb (PU3NYECKOI Teopun
B (GOpPMHPOBAHUU TIPEACTABICHUA O (PU3NYECKOW KapTUHE MHUPA, MECTO
(bu3uYeCKO KapTUHBI MUpPaA B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEICTABJIEHUMN O IIPUPO/IE.

MesknpeaMeTHbIE CBS3H

N3yuyenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce OCyIIeCTBISETCS C
YUYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMud MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsimusi, CBS3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHMS: SIBICHUE, HAY4YHBIM (akT, TUmore3a, (u3HUecKas BEIUYMHA, 3aKOH,
TEeOopUsi, HAOJIIOJICHHUE, SKCIIEPUMEHT, MOJISTTUPOBAHUE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl U MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB,
POU3BOJIHBIC JJIEMEHTAPHBIX (YHKIMN, MPU3HAKU [OJ00USI TPEYroJbHUKOB,
orpe/eeHIe MIONIaN IITOCKUX GUTyp U 00bEMa Tl

buonocus: »nexrpuyeckue SBICHUS B KUBOW MPUPOJAE, KOJIeOATEIbHBIC
JIBUKEHHUS B )KUBOW MPUPOJAE, ONTUYECKUE SIBIICHUS B KMBOM MPUPOJIE, TEUCTBUE
paauanyy Ha )KMBbIE OPraHW3MBbl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasi CTPYKTypa TBEPIbIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIIMYECKOM PEIICTKH, CHEKTPaIbHBINA
aHasus.



l'eocpaghusi:  MarHuTHBIC TIOJIOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
(dboTOoChEMKA 3eMHOM IMOBEPXHOCTH, IIPEJCKA3aHUE 3EMJIICTPSCCHMI.

Texnonocusa: TVMHWUW DBJEKTpOIIEpenay, TEHEpaTop IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIHUOHHAS I€4Yb, pajap, pPaguONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neub, NpOEKIMOHHBIN amnmapar, BOJIOKOHHas OMNTHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHoro mnpeamera «®Pu3uka» Ha YPOBHE CPEIHETO OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00OECIEUYUTH JOCTHXKCHHUE CJICIYIOIINX
JTUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNIbTaThl OCBOECHUS Y4eOHOro npeamera «Pu3nka» JOIKHBI
OTpa)kaTb TOTOBHOCTb M CIIOCOOHOCTh OOYy4YarIIUXCAd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOM BHYTPEHHEH TMO3WULMUEN JIUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlUW, TO3UTUBHBIX BHYTPEHHHX  YOEXKIECHUH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LIEHHOCTSIM POCCHICKOTO OOIECTBa, PaCIIMPEHUE >KMU3HEHHOI'O
ONBITA U ONBITA AEATEIBHOCTH B IIPOLIECCE PEAIN3ALUA OCHOBHBIX HANPABICHUN
BOCIIUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpakaIaHCKOro BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAXKJIAHCKOM MO3ULIMU 00YUaIOILIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCHIICKOr0 OOLIECTBA;

OPUHATAE  TPAJAULMOHHBIX  OOIIEYENIOBEYECKMX  TIYMaHUCTUYECKMX U
JNE€MOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO HEATEIIBHOCTh B MHTEpPECaX I'Pa)KJaHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHE B3aUMOJECHCTBOBATH C COLIUATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSMU U Ha3HAUYCHUEM;

TFOTOBHOCTH K TYMaHUTAapHOU U BOJIOHTEPCKOM EATENBHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUNCKOU rPa)XJaHCKOMN UJICHTUYHOCTH,
NIaTPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K T'OCYIapCTBEHHBIM CHMBOJIAM, JOCTUKEHUAM
POCCHICKHX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PELICHMS,
OPUEHTHUPYSCh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHU, B TOM YHUCJIE B
NEATEIbHOCTH YUEHOTO;

OCO3HaHHUE JINYHOT'O BKJIa/1a B IOCTPOEHUE YCTOWYUBOr0 Oy IylIero;

4) 3¢TEeTHYeCKOr0 BOCIIHTAHHUSA:

3CTETUYECKOE OTHOLIEHHUE K MUPY, BKIIF0Yasl 3CTETUKY HAyYHOI'O TBOPYECTBA,
npucyiero GU3n4ecKoil Hayke;



5) Tpy/10BOI0 BOCTIMTAHUS :

MHTEpPEC K Pa3IMYHbIM cdepam npodhecCHOHATBHOU NEeATeTbHOCTH, B TOM
YHCJI€ CBA3aHHBIM C (PU3MKOM U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oymymieit mpodeccuu 1 peaTm30BbhIBATh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JACTH
(bU3HKK HA TPOTSHKEHUN BCEH JKU3HH;

6) IK0JIOrHYeCKOro BOCIIHTAHMSI:

c(OPMUPOBAHHOCTh  IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKTepa SKOJOTUYECKUX PodIem;

IJJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUI B OKPYXKAIOIIIEHN Cpelie Ha OCHOBE
3HaHHUS LEJIeW YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA;

pacIIMpeH’e OIbITa JAEATEIbHOCTH 3KOJOTMYECKOW HalpaBJIE€HHOCTH Ha
OCHOBE UMEIOUINXCS 3HAaHUH 10 (PU3UKE;

7) HIEeHHOCTH HAYYHOT0 TO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUYECKON HAYKHU;

OCO3HaHUE IIEHHOCTH HAYYHOW JesTeNbHOCTH, TOTOBHOCTb B THPOLECCE
u3ydeHus:  (U3MKKA ~ OCYIIECTBISTh  MPOEKTHYHD UM HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eCTBUSA
ba3oBble Jjornyeckue aeiicTBUSA:
CaMOCTOATENbHO  (popMyJIHpoOBaTH W aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeeNATh LU ACATEIILHOCTH, 3aJlaBaTh IapaMeTphl U KPUTEPUH HX
JTOCTHKEHUS,
BBIBJSITh  3AKOHOMEPHOCTM U TNPOTUBOPEUYUS B  PacCMaTPUBAEMBIX
(UBUYECKUX SIBICHUSX;
pa3pabarbiBaTh IIAH peUIEHUs MPOOJEMbl C YYETOM aHaIN3a UMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B ICATEIBHOCTD, OIICHUBATH COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPU PEIICHUHN KU3HECHHBIX MTPOOJIeM.
ba3oBbie ucciaenoBarebCKue 1eHCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJIOTHEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMHU
bu3uYeCKO HAYKH;



BJIAJICTh HaBBIKAMHU y4eOHO-HMCCIICIOBATEIBLCKON M MPOSKTHON JACATCIBHOCTH
B 007acTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY TIOUCKY
METOJIOB pelIeHUsl 3a/1ad (PU3UYECKOTO COJAEpNKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BIAJCTh BHJAAMH JEATEIBHOCTH II0 IIOJYyYEHHUIO HOBOTO 3HAHUSA, €T0
MHTEPIIPETAllY, MPEoOpa3OBaHUI0 W TPHUMEHEHHUIO B Pa3IMYHBIX YYeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 001acT pu3uku;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJIM3upOBaTh 3ajady,
BBIIBUTATh THIIOTE3y ©¢ PEIICHUs, HAXOAUTh apTyMEHTHl IS JOKa3aTelIhCTBA
CBOMX yTBEPXJICHUH, 3a71aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIOJYYCHHBIE B XOJ€ PEIICHHWS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHA OIEHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUThb U (POpMyIHUpOBaTH COOCTBEHHBIE 3a/aud B 00pa30BaTEIbHOU
JESTETLHOCTH, B TOM YHCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYallUsIM, OIICHHBATh IPHOOPETEHHBIHN OIIBIT;,

yMETh TIEPEHOCUTh 3HaHWSI 10 (HU3MKE B TPAKTUYECKYyI0 00JacTh
KHU3HENIEATSITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX PEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/JIaraTb OPUTHHAIBHBIC TIOXO/IbI M PEIICHMS;

CTaBUTH MPOOJIEMBI M 3a/1a4UH, JOITYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanueii:

BJIAJICTh HABBIKAMHU TOJIYYCHHS HHPOpMANUA (PU3UIECKOTO CONEPIKAHUS 3
MCTOYHUKOB PAa3HBIX THIIOB, CAaMOCTOSITEIIBHO OCYIIECTBIATh ITOWCK, aHAIIW3,
CUCTEeMATHU3AIMI0 W WHTEPIpeTaio WHOOpPMAlUK Pa3IUYHBIX BUAOB U (GOpM
NIPEICTABIICHNUS;

OIICHUBATH JIOCTOBEPHOCTh HH(POPMAITHIH;

UCIIOJIB30BaTh  CPEACTBA  WH(DOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX
TEXHOJIOTHA B PEIICHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpraHU3aI[MOHHBIX
3ama4 ¢ COONIOJICHHEM TpPEeOOBaHWA JSPrOHOMHUKH, TEXHUKH OE30MacHOCTH,
TUTHEHBI, pPECypcocOepexeHus, TMPaBOBBIX © JITHYECKUX HOPM, HOPM
MH(POPMAITMOHHOMN 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOTO COJNEPKaHUsS B Pa3IMYHBIX (opmarax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U [EJIEBOM ayIUTOPHH, BEIONpAst ONITUMAIIbHYIO
dbopMy TIpEeICTaBICHUS U BU3YaTH3aI1H.

KoMMmyHukaTuBHBIE YHHBEpPCAJbHbIEe y4eOHbIe JeliCTBHUA:
OCYIIECTBIISATH OOIICHHE HA YPOKaX (PM3UKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(IMKTHBIX CHUTyalldii M  cMsAr4yarhb
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BATH MIPEUMYILECTBA KOMAHJAHON M WHIMBUAYaIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOAbl COBMECTHBIX JEHCTBUI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJ0I0 YJIEHA KOJUIEKTUBA;

OPUHUMATh IL€JIM  COBMECTHOM  JI€ATEIBHOCTH, OpraHu30BBIBATH U
KOOPAMHUPOBATh JICUCTBUA MO €€ JOCTHXKEHHUIO: COCTAaBIATH IUIAH JACHCTBH,
pacupenensiaTh PO C y4E€TOM MHEHHMH YYacTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOH paboThlI;

OLICHMBATh Kade€CTBO CBOEr0 BKJIAJa M KaXJAOr0 YYaCTHUKA KOMAaHIbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHUBAaTh MJAEU C TMO3UIMH HOBU3HBHI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATErMYeCKOe IIOBEICHWE B Pa3IMYHBIX
CUTYALMSIX, POSIBJISITH TBOPYECTBO U BOOOPAKEHNE, OBITh MHULIMATHBHBIM.

PeryisiTuBHbIE YHUBePCAJbHbIE Y4eOHbIE 1eHCTBUS
Camoopranuzanms:

CaMOCTOATENIbHO OCYILECTBISATh MMO3HABATENbHYIO JAESITENBHOCTh B 00JacTH
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJATh IUIAH PEHICHUS PACUYCTHBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKONW padOThl C YUETOM MMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUIA;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacuupsATh paMKu y4eOHOTo MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a pelIeHuE;

OLICHUBATh MPUOOPETECHHBIH OMBbIT;

crocoO0CTBOBATh (HOPMHUPOBAHUIO U MPOSBICHUIO JSPYIUIUMU B 00J1acTU
(bu3HKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJVIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsiIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIHTATOB LEIISIM;

BIAJCTh HaBBIKAMH  I[IO3HABAaTENbHOW  pediekcuu Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM UM MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTaTOB U
OCHOBaHMH;

UCIOJI30BaTh MPUEMBI PeIICKCUU JJISI OLIEHKU CUTYaIllH, BhIOOpa BEPHOTO
pelIeHus;



YMETh OIICHUBATh PHUCKH W CBOCBPEMCHHO NPHHHMATh PEIICHHUS 10 HX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI W APryMEHTHI JPYTUX TMpPU aHAIM3E Pe3yJbTaTOB
NeSITEeTLHOCTH;

IPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU M JOCTOWHCTBA;

NPUHUMATh MOTHBBI W aApPryMEHTHI JPYTUX IMpPU aHaIM3E€ Pe3yJbTaTOB
TeSITETLHOCTH;

IIPU3HABaTh CBOC IIPABO U IIPABO JPYTUX HA OIINOKH.

B mportecce MOCTMKEHMS JIMYHOCTHBIX PE3YIbTATOB OCBOCHHS TPOTPAMMBI
no ¢Gu3uKe JISI YPOBHS CpPEJHEro oOIero oOpa3oBaHUs y OOyYaroNIUXCs
COBEPIIIEHCTBYETCS HYMOIMOHATBHBIN WHTEJUICKT, MIPEATOIararoIImii
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOS SMOIIMOHAIBHOE
COCTOSIHME, BUJICTh HAMPABJICHUS Pa3BUTHI COOCTBEHHOMN SMOIIMOHAIBHON Chephl,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHUS, BKIIIOYAIOMIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC¢ TIOBEACHHE, CIIOCOOHOCTh aJalTHPOBATHCA K
HYMOIMOHAIBHBIM H3MEHEHHSIM H MPOSIBIISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIH, BKIIIOYAIOIICH CTPEMJICHUE K JOCTHKCHUIO 1EIN U
yCcrexy, ONTUMH3M, WHHIIMATHBHOCTHh, YMEHHUE MEHCTBOBATh HCXOJS M3 CBOHX
BO3MOKHOCTEIH;

OIMIATUU, BKIIOYAIONIEH CITOCOOHOCTHh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSABIISITH HHTEPEC U pa3peliaTb KOHPIUKTHI.

NPEIMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXxaTh CHOPMHUPOBAHHOCTD Yy 00YUAIOLIUXCS YMEHHI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPaA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU JEATEIBbHOCTH JIIOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHMS] H3YYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHualibHas TOYKa, MHEepIUaIbHas CUCTeMa OTCYETa, aOCOTIOTHO TBEPIOE TENO,
UJCaJIbHBIN a3, MOAEIN CTPOEHUS T'a30B, )KUAKOCTEH U TBEPIBIX TEJI, TOUECUHBIN
ANEKTPUYECKUN 3apsij] MPU pelieHn: PU3NIECKHUX 3a/1ay;

pacrno3HaBarh (U3UYECKHUE SIBJICHUS (MPOLIECChI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJEKYJISPHO-KMHETHUYECKOH TEOPUH CTPOCHHS BEUIECTBA U



ANEKTPOJMHAMUKH:  PABHOMEPHOE W  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIOKEHUE, CBOOOJHOE TMaJIeHWe Tel, JBI)KEHHE IO OKPY>KHOCTH, WHEPIIHS,
B3auMojieiicTBue Ten, auddys3us, OPOYHOBCKOE JBUKEHHE, CTPOCHUE JKUJIKOCTEH
Y TBEPJBIX TE€J, U3MEHEHHE 00BbEMA TeIl MPU HarpeBaHUM (OXJIaXKI€HHUH), TEMIOBOE
paBHOBeCHE, UCIApEHUe, KOHAECHCAlUsl, IUIABJICHHE, KPUCTAJUIM3alus, KUIIEHHE,
BJIQYKHOCTbH BO3/lyXa, MOBBIIIEHUE JIABJIICHUS ra3a IMpU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBsI3b MEXKIy [apaMeTpaMd COCTOSIHHUS Ta3a B H30Mpolieccax,
ANEKTPU3aLUsl TEJ, B3AUMOJEHCTBUE 3apsJI0B;

OMUCHIBATh MEXAaHWYECKOE ABUIKEHUE, HCIOJIb3Ys (PU3MYECKUE BEIUYHHBI:
KOOpJIMHATa, MYTh, IMEpPEMENICHUE, CKOPOCTh, YCKOpEHHE, Mmacca Teja, CHIIa,
HUMITYJIbC TeJla, KNHETUYECKasl dHEprus, MOTCHIHAIbHAsA SHEPrusi, MEXaHH4ecKas
paboTa, MexaHUYecKass MOIIHOCTb; MPU OMNUCAHWU TPABUIBHO TPAKTOBATH
(bU3UYECKUI CMBICT MCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUYECHHS U E€IUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIHYHUHY C JPYTUMU
BEJIMYMHAMU;

OMUCHIBATh HM3YYEHHBbIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIC SIBJICHUS,
UCTIONIb3Yysl (DU3MYECKHE BEJIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTUUYECKOIO JBHXKEHUSI MOJIEKYJI, CPEIHEKBAIpaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHsIS 3HEprusi, padora rasa,
KO3(PGUIMEHT TOJIE3HOTO JEHCTBHUS TEIJIOBOTO JBUTATENs; MPU OMUCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3UYECKHI CMBICT HCIOJIB3YEMbIX BEJIMYMH, WX
0003HAUEHUS W E€JUHUIBI, HaxXOIUTh (OPMyYINbI, CBS3BIBAIOIINE JIAHHYIO
(GU3HYECKYIO BEIMYMHY C IPYTUMH BETMYUHAM;

OMHUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIECTBA U JICKTPUUECKHUE
sIBJICHUS (IIPOLIECCHI), UCMOB3Ys (PU3NUECKUE BEJIUUYUHBI: AJICKTPUUSCKHUI 3apsi,
ANEKTPUUYECKOE T0JI€, HAIPSIKCHHOCTD IOJIs, MOTEHINAJ, Pa3HOCTh MMOTEHIINAJIOB;
MpU OMHCAaHWUM TPABUIBLHO TPAKTOBATh (U3MYECKUI CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OO0O3HAUCHUS] W EIUHUIIBI, YKa3bIBaTh (HOPMYJIbI, CBSI3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMU;

aHAIM3UPOBATh (HU3UYECKUE TPOIECCHl U SIBJICHUS, HCIONIb3Ys (U3MUECKHE
3aKOHBI ¥ MPUHIMNBL: 3aKOH BceMupHOTO TsroTeHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHECHHMS MEXAaHWYECKOW OHHEPTrUM, 3aKOH COXPAHEHHS HMITYJIbCa,
OPUHIIMI CYNEPIO3UIMA CHJI, MPUHIUII PABHONPABUS HMHEPUHUATIBHBIX CHCTEM
OTCUETa, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BEUIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON PHEPTUM TEIJIOBOTO JABUKEHUS MOJIEKYI C
a0COJIFOTHOM TemIepaTypoi, MEepBbIi 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOT0 3apsana, 3akoH KysoHa, mpu 3TOM pasinuyaTh CIOBECHYIO
(GbOopMyTHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPHUHIUIBI JICUCTBUSA  MAIIMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS MX O€30MacHOr0 HCIOJIb30BAaHUS B
IIOBCEIHEBHOM KU3HU;

BBITIOTHATh JKCIEPUMEHTHI MO HCCIECIOBAHUI0 (DU3NUYECKUX SIBICHUN WU
MPOIECCOB C HCMOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHHH, MPU ITOM
dopMmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Yy4eOHOTO DKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO OOOPYIOBaHHUS, MPOBOAUTH OIBIT U
(dbopMynHpOBaTH BHIBOIHI,

OCYIIIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUsI (PU3HMUECKUX BEITUYUH, TIPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHHS U HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKU NOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (DU3UUYECKUMU  BEIUYMHAMHU  C
UCIIOJB30BaHUEM TIPSMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(buKcHpoBaTh pe3yJbTaThl MOJTYYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B
BU/JIe TAOJIUII U TpaUKOB, J€NIaTh BEIBOBI MO pe3yIbTaTaM UCCIIeI0BaHNUS;

cobroaaTh npaBuiaa 0€30MacHOro TpyJa MpH MPOBEICHUH UCCICTOBAHUI B
paMkax ydeOHOro OHKCIEPUMEHTa, Y4eOHO-HCCIIeI0BATEIbCKOW M TMPOCKTHOMN
JESTENBLHOCTH C HMCIOJB30BAHUEM H3MEPUTENBHBIX YCTPOWCTB M JIa0OPaTOPHOTO
000pyIOBaHUS;

pelaTb pacueTHbIE 3aJa4d C SIBHO 3aJaHHOM (PM3MYECKOW MOJENbIO,
UCIIOJIB3YS (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBLI, HA OCHOBE aHaJIN3a YCIOBHUS 3a/1aud
BBIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUYECKUE BEIUYMHBI U (POPMYIIHI,
HEOOXO/IUMBbIEC JUIsl €€ PElICHUs, MPOBOJUTH PACUCThl U OIICHUBATH PEATHLHOCTH
MOJIYYE€HHOTr0 3HaUYeHUs (PU3UYECKON BEJIMUUHBI,

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBaTh JIOTUUYECKH HEMTPOTUBOPEUHBYIO
LEMOYKY PACCYKJICHHN C OMOpOM Ha HM3YyYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH M
(dbu3uYecKue IBICHUS,

UCIIOJI30BaTh Opyu  pelleHHd  y4eOHbIX  3aJlad  COBPEMEHHBIE
uH(OpMaAIIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
Y TIPEJICTaBJICHUS Y4eOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIUK, OTyYeHHON 13

Pa3TMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTydaeMyt0 HH(OPMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUCHBIX-(U3UKOB B
pa3BUTHE HAayKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUUECKHE 3HAHUSI MO (DU3MKE B MOBCEAHEBHOW >KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMM, NIJIsi COXPAHEHHUS 30POBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
ITOBEJICHUS B OKPYKAIOIIEH CpeEIE;



paboTaTh B Tpynne C BBITOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJIEH,
IJIAaHUPOBATh PaldOTy TPYIIIBI, paIlMOHAIBLHO pacHpeiesaTh O00sS3aHHOCTH U
IJIAHUPOBATh AEATEIIBHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YUYaCTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBaeMOn MpoOIeMBl.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y 00YyYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUHM, B TPAKTUYECKOU NEATEIBHOCTU JIFOJEU, LEIOCTHOCTh U E€OUHCTBO
bu3uYECKO KapTUHBI MUDAa;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsifl, JIyd CBETA, TOUYCUHbIA UCTOUHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAasi MOJIeJb aTOMHOTO sipa MpU perieHur (U3UYECKUX
3a/1ad4;

pacro3HaBaTh (U3MUECKHUE SIBJICHUS (TIPOIECChI) U OOBSICHATH X HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKK M KBAHTOBOW (PUBMKU: AJIEKTpUUYECKasi TPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMArHUTHAs WHAYKLIMSA, JEUCTBUE MArHUTHOTO TIOJNs Ha
MPOBOJTHUK C TOKOM W JBYDKYIIMICS 3apsiyi, SJICKTPOMATHUTHBIE KOJEOaHUSA H
BOJIHBI, MOPSIMOJIMHEMHOE pacHpOCTPAHEHUE CBETA, OTPAXKEHHUE, IPEIOMIICHHUE,
untepdepenus, audpakus U OOJSpU3alUs  CBeTa, JAUCHEPCUsi CBETa,
doToanekTpudecknii 3g ekt (hoTodddeKkT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JIMHENYATOro CIEKTpa aroMa BOJOPOAA, €CTECTBEHHAs MW HMCKYCCTBEHHAasd

PaauOaKTUBHOCTb;
OMUCHIBATh HM3yUYEHHBIE CBOWCTBA BeIIECTBA (RJIIEKTPUUECKUE, MAarHUTHBIE,
ONTHYECKHE,  DJIEKTPUUECKYID  MPOBOJUMOCTh  Pa3IUYHBIX  CpeA) W

AIIEKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HCMONb3yS (PU3UUECKHE BEIHMUMHBI:
ANEKTPUYECKUIN 3apsAll, CHUJa TOKa, JJIEKTPUYECKOE HANPSHKEHUE, DJIEKTPHUYECKOE
COMPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAsl CUja, paboTa TOKa,
UHIYKOUS MarHuTHOIrO Iojs, cuwia Ammepa, cuna JlopeHua, HWHIYKTUBHOCTH
KaTyIIK{, 3HEPrUsl JJEKTPUYECKOTO M MAarHUTHOTO IOJIEW, NEPUOA M YacToTa
KoieOaHuii B KojeOaTeabHOM KOHTYpE, 3apsii M CHJla ToKa B IIpolecce
rapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paccTosHHE W
ONTHUYECKAas CUJla JIMH3bI, MPU OINUCAHUU MPaBUWIBHO TPAKTOBATh (HU3MUECKUI
CMBICJI HCHOJb3YEMBIX BEJIMYMH, WX OOO3HAUYEHUS M E€IWHHULBI, YKa3bIBATh
(dopMyIbl, CBSA3BIBAIOLIME JAHHYIO (U3UYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;

ONMCHIBATh W3YYECHHBIE KBAHTOBBIE SBICHHUS M IIPOLECCHI, HCIIOIb3Ys
¢u3nyecKkue BENUYHHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPrUs U UMNYJIbC (POTOHA, IEPUOJ MTOTypaciaaa, IHEPTUsl CBSI3U
aTOMHBIX fJIep, TpPU OINHUCAHUMU TMPABWIBHO TPAKTOBATh (U3UUYECKHN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JaHHYI0 (U3WYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMHU,
BBIYUCIIATH 3HAaUCHUE (PU3UUECKON BEITUUUHBI;

aHAIM3UPOBATh (HU3UYECKUE TPOIECCHl U SIBJICHUS, HCIOIb3Ysa (pu3nyeckue
3aKOHBI U MPUHLMINBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJUIEIbHOIO
COCMHEHUSI MNPOBOAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMarHUTHOM
WHIYKIIUH, 3aKOH MPSIMOJUHEHMHOTO PacipoOCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHe OWHInTelHa st doTtodrddexra,
3aKOH COXPaHEHUs SHEPryuu, 3aKOH COXPAHEHHUsSI MMITYJIbCa, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHHUsI MAacCOBOTO YMCJIa, OCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacliajia, Mpu 3TOM pasjinyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTUYECKOE BBIPAKEHHE M YCIOBUS (TpaHUIbI, OO0JACTH)
MIPUMEHUMOCTH;

OMPECIISITh HAMPABJICHUE BEKTOPA UHIYKIIMM MAarHUTHOTO TOJISl TPOBOIHUKA
C TOKOM, cuJibl AMmnepa u cuiibl JIopeHna;

CTPOUTHh W ONHUCHIBATh H300paKEHUE, CO3/1aBAEMOE IUIOCKUM 3EPKaJIOM,
TOHKOM JINH30M;

BBITIOJTHATh AKCIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3UUECKUX SIBICHUU U
MPOIIECCOB C HCIOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopmynupoBarh mpobieMy/3agady ¢ THUIOTE3y YyYeOHOro DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYJAOBaHMS, MPOBOAWTH OTMBIT U
bopMyIUpOBaTh BHIBOBI,

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpPEHUsI (U3MUECKUX BETUYHH, TIPH
ATOM BBIOMpaATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HWCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH ITOIPEIIHOCTEN N3MEPEHNM;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEIUYUH C HCIHOJIb30BAaHUEM
OpsIMBIX M3MEPEHUH: TMpPU H3TOM KOHCTPYUPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DU3WYECKUX BEIUYMH B BUIC TAOJUIl U
rpaduKoB, AeNIaTh BHIBOBI IO Pe3yIbTaTaM UCCIICIOBAHMUS;

cobnoaaTh npaBuia 0€30MacHOrO TpyJa MpH MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOro »SKCIEpPUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U IMPOEKTHOM
JESTETLHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
000pyI0BaHUS;

pemiaTh pacyeTHblE 3aJayd C SBHO 3aJlaHHOM (PU3WYECKOM MOJEIbIO,
UCTOJIBb3Ysl (PM3UYECKUE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMPATh (DU3UYECKYIO0 MOJIEb, BBIACIATh (PU3UUECKUE BEIUYUHBI U (HOPMYIIBI,



HEOOXOJUMbIE NJIsi €€ PEeIlIeHUs], TPOBOAUTh PACUCThl U OLIEHUBATH PEaJTbHOCTD
IOJTyYE€HHOT0 3HauY€HUs (PU3MUECKOM BEIIMUMHBL;

pelmaTh KaueCTBEHHBIE 3aa4M: BbICTPAUBATh JIOTUYECKH HEITPOTUBOPEUYHUBYIO
LETIOYKY PACCyKIEHUM C ONOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznyeckue sIBICHNUS;

UCIIOJIb30BaTh OPA  PELICHUU yu4eOHbIX  3a7au COBPEMEHHBIE
MH(}OpPMaLMOHHBIE TEXHOJIOTUH JJI IOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIU
Y TIPEJCTaBICHUS YIeOHOU U HAYYHO-TIOMYJISIPHON HH(POPMAIIHH, TTOTyYEHHOU 13

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIyYaeMyr0 HH(OPMALIHIO;

OOBSICHATh NPUHUUIBI JEWCTBUS MAalIMH, HPUOOPOB U TEXHUUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOIO MCIOIb30BaHMS B OBCEIHEBHOM
KU3HU;

IPUBOIUTH IPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOex HBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOM KU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTMYECKOTO
MOBEJECHHUS B OKPYKAIOLIEH CPEIE;

paboTaTh B TpYIIE C BBIIOJHEHHEM pa3JIMYHBIX COLMUAIBHBIX PpOJIEH,
IUIAaHUPOBATh paboOTy TPYIIbl, PaAlUOHAIBHO paCHpEAesiaTh OOS3aHHOCTU U
IIJIJAHUPOBATH JCATEIBHOCTh B HECTAHIAAPTHBIX CUTyalUsAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQX/I0TO U3 YYaCTHHKOB TPYIIIBI B PEIICHUE PACCMAaTPHUBAEMON TPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoanuectBo yacoB JIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbie
Ne n/m P Konrpoabnbsie  IIpakTHyeckue (uacpp )
NPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. DU3UKA U METOAblI HAYYHOI'O [IO3HAHUSA
bubmuoreka [IOK
1.1 ®u3uKa 1 METO/IbI HAYYHOTO MTO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
but6mmorexa [JOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
22 Huramiia ! https://m.edso0.ru/7f41bf72
bubmuoreka [IOK
2.3 3aKOHBI COXpPAHECHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fA1bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON 9 1 bubmmoreka [TOK
' TEOpHH https://m.edsoo.ru/7f41bf72
but6mmorexa [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMMKH 0 https://m.edsoo0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILLIECTBA. 5 bubmmoreka [IOK

da3oBLIe NNepexoabl

https://m.edsoo0.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no paszneny

24

Pazgen 4. QJIEKTPOJIMHAMMUKA

bu6mmoreka [JOK
4.1 DeKTpoCTaTHKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN ds1eKTpUYeCcKuil TOK. TOKH B 12 bu6nmoreka [IOK
' PasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

No | HanMeHopamme KoumnuecTBo yacos JIEKTPOHHBIE
(uudpossie)
n/ pa3zesioB U TeM Beer | KoHTpoabH IIpakTnyeck
o0pa3oBaTtejibHbIE
n NPOrpaMmbl 0 bie padoThI ue padoTel
pecypchl
Pa3nen 1. JIEKTPOJINHAMUKA
MaruauTtHoe
Hone bu6mmoteka [IOK
1.1 ) 11 1 3 https://m.edsoo.ru/7f41c
OJEeKTpPOMarHuTH 97
ast UHIYKUUS T
Htoro no paznery 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHudeckue u bubmmorexa [JOK
2.1 ANEKTPOMAarHuTH 9 1 https://m.edsoo.ru/7f41c
bl€ KOJIeOaHus 97c
MexaHHYeCKUE U bu6nuoreka [JOK
2.2 JIEKTPOMAarHUTH 5 1 https://m.edsoo.ru/7f41c
bI€ BOJIHBI 97c
bub6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f4lc
97c
Wroro no pazneny 24

Pazzexn 3. OCHOBBI CIEITUAJIBHOM TEOPUY OTHOCHUTEJBHOCTHU

OCHOBEHI
CIIeIIUaTbHOM bubmuoreka [JOK
3.1 TEOpHH 4 1 https://m.edsoo.ru/7f41c
OTHOCUTENFHOCT 97c
"
Hroro no paznery 4

Pazgen 4. KBAHTOBASI ®U3UKA

DJIeMEHTHI bubmuorexa [JOK
41 KBaHTOBOM 6 https://m.edsoo.ru/7f41c
OINTHKU 97c
bubmnoreka [IOK
4.2 CrpoeHnue aroma 4 https://m.edsoo.ru/7f41c
97c
bubmuorexa [JOK
4.3 ATOMHOE S71pO 5 https://m.edsoo.ru/7f41c

97c
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Wroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3UKHU

DJIEMEHTBI butmmoreka [{OK
51 aACTPOHOMHU U 7 1 https://m.edsoo.ru/7f41c
acTpo(U3uKH 97c
Hroro o pasneny 7

Pazgen 6. OBOBIIAIOIIEE TIOBTOPEHUE

bu6mmorexa [IOK
6.1 Obobmarowee 4 https://m.edsoo.ru/7f41c
MTOBTOPEHUE
97¢c
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO
YACOB IIO 08 4 !
I[TPOT'PAMME



https://m.edsoo.ru/7f41c97c
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOT' PAMMBI

10 KJZIACC

Kon
NpoBepPsieMOT0
pe3yiabTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTaThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha MpuUMEpax poidb U MecTo (u3uKku B
(bopMUPOBaHUM COBPEMEHHOM HAyyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH U TEXHOJIOTUH, B MPAKTUUECKON JESITeTbHOCTH

monei

10.2

VYuTEIBaThH I'paHULIbI IPUMCHCHUS H3YYCHHBIX (I)I/ISI/I‘IGCKI/IX MO,I[CJIGI;'IZ
MaTc€pualibHasad TO4YKa, HWHCpHUAJIbHAA CHCTCMA OTC‘léTa, a0COJIFOTHO
TBép,I[OC TCJIO0, I/I,I[eaJ'IBHHﬁ ra3; Moaciin CTpOCHUS ra3osB, )KI/I,I[KOCTGI‘/'I n
TBépI[BIX TCII, TOYECYHBIMN BHCKTpI/ILIeCKI/II\/II 3apdaa — HOpH PCIICHUHA

(bI/I3I/IquKI/IX 3a1a4

10.3

Pacno3HaBate ¢u3mueckue SBICHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUECKONH TEopun
CTPOCHMSI  BEIECTBA M  JJIEKTPOAVMHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE [BW)KEHUE, CBOOOJHOE MajJeHUe
TN, JBUKEHHE 110 OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBUE TEI;
nuddys3usi, OpPOYHOBCKOE IBWIKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX  TeJl, HW3MEHEHHe o0beMa Tel MpU  HarpeBaHUU
(oXnaxneHun), TEIUIOBOE pPABHOBECHE, WCIIAPEHUE, KOHICHCAITUS,
[UIaBJIGHHWE, KpHUCTaJUIM3allus, KWUIIEHWEe, BIIAXXHOCTh  BO3/AYyXa,
MOBBILICHUE JTaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXKIY TapaMeTpaMH COCTOSIHMS Ta3a B H30IMpOLECccax;

QJICKTpHU3aluAa TCJI, BBaHMOHeﬁCTBHC 3apssa0B

10.4

OnuchiBaTh MEXaHWYECKOE JBWKEHHME, UCHONb3ysd (uznyeckue
BEJIMYUHBI: KOOPIMHATA, IYTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tejla, CWiIa, MMIYJbC Tella, KUHETUYECKas DHEeprus,
MOTEHIMANbHAsE JHEPrus, MexaHudeckas palboTa, MeXaHHUYECKas
MOIITHOCTbh; TIPY ONMCAHUM MPABHIBHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCHOJb3YEMBIX BEIMYUH, MX OOO3HAUeHHs M €JAMHUIbI, HaXOJIUTh
(bopMyIIBl, CBA3BIBAIOIINE JAAHHYIO (PU3MUYECKYIO BEIHMUYUHY C APYTUMHU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YYCHHBIC  TCILJIOBBIC CBOWICTBA TEI M TEIJIOBBIE




SBJICHUSI, WCIIOJIB3YS (U3NYCCKUE BEJIWYMHBI: JIaBJICHWE Trasa,
TEMIlepaTypa, CpEeAHssI KWHETHYeCKas DJHEPrus  XaOTHYECKOTO
JIBUKCHHUST MOJICKYJI, CpEIHEKBAJpaTHYHAs CKOPOCTh  MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPCHHSS JHeprus, pabora Ta3a,
KOA(pPUIIMEHT TONE3HOTO JEWCTBHS TEIJIOBOTO JBUTATENS; TIPH
OIMCaHHUH MPaBUIBHO TPaKTOBATh buznveckuii CMBICIT
UCTIOJB3YyEMBbIX BEIHYMH, MX O0O3HAUCHWs W €JIWHUIBI, HAXOJIUTh
(bopMyJIbI, CBA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIMYHUHY C APYTHMHU

BCJIIMYMHaAM

10.6

OnuceiBaTh H3y4YCHHBIE DJIEKTPUYECKHE CBOWCTBA BEIECTBA H
JIEKTpUUYECKUE  SBJIEHHUs  (IIPOLECChl), HUCHONb3Yysd  (PU3NUECKue
BEJINYUHBI: JNIEKTPUYECKUN  3apsn, 3JIEKTPUYECKOE 1oie,
HaIpsDKCHHOCTh  TOJISA, IOTEHIMAJN, pPa3HOCTb IOTEHLMAJIOB; IIpH
ONMCaHUM MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCHOIb3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EIWHUIIB; YKa3blBaTh (HOPMYJIH,
CBSI3BIBAIOIIME  JAHHYIO (U3UYECKYI0 BEIHMYMHY C JPYTHMMH

BCIIMYMHaAMH

10.7

aHATM3UPOBaTh (PU3MUECKUE TIPOLECCHl M SBICHUS, HCIOJIB3YS
¢u3nvecKkne 3aKOHbI U MPUHLIUIBL: 3aKOH BCEMHPHOTO TAroTeHus, I, 11
n III 3axkonel HprOTOHA, 3aKOH COXpaHEHUS MEXAHMYECKOW >HEPruw,
3aKOH COXpAHEHUs MMITYJIbCa, IPUHIMI CYNEPIIO3UIMH CHJI, TPUHLUIT
paBHONpABUsA HMHEPLUATIBHBIX CHUCTEM  OTCUETA;  MOJEKYJSAPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHMs BEILECTBA, Fa30BBIC 3aKOHBI, CBS3b
CpEeIHE KHWHETHMYECKON DHEPIHH TEIUIOBOIO IBMXKCHHS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJUHAMUKH; 3aKOH
COXPAaHEHMs DJIEKTPUUYECKOro 3apsaa, 3akoH Kyiona;, mpu 3ToM
pa3nuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpA)XEHUE U YCIIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHbBIE NPUHIMIIBI ACUCTBUS MAIIWH, MOPUOOPOB H
TEXHMYECKUX YCTPOMCTB; pa3iuyarh YCIOBHA MX O€3011acHOro

HCIIOJIB30BaHUA B HOBCCHHCBHOfI KHN3HU

10.9

Brimmonaars 9KCIICPUMCHTEI IO UCCIICAOBAHHIO (bl/ISI/I‘ICCKI/IX SIBJICHUU U
IIPOLIECCOB € UCIOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUMN; IIPU
3TOM (QOopMyIUpOBaTh MpodieMy (3agady) W TUNOTE3y Y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  HPEIJIOKESHHOTO

000pyIOBaHUS, TPOBOJIUTH OTIBIT M (DOPMYIINPOBATH BEIBOIBI

10.10

OC}’IIIGCTBJ'IHTI) NpsAMBIC W KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX

BCJIMYHH, IIpU 3TOM BI)I6I/IpaTB OINTUMAJBHEINA CII0CO0 HN3MCPCHHUA U




HCIIOJIB30BaTh U3BECCTHBIC MCTOAbI OLICHKH HOFpGHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (GU3NICCKUMHU BEIMYMHAMH C
WCIIONB30BAHUEM TIPSIMBIX HW3MEPEHHM; IMPU 3TOM KOHCTPYHPOBATH
YCTAHOBKY, (DUKCUPOBATh pE3YyJbTaThl TOJYyYEHHONW 3aBUCUMOCTH
(bU3UYECKUX BEJIMYMH B BUJE TAOJUIl U Tpa(UKOB, I€JaTh BBIBOJIBI 110

pe3ynbTaTaM UCCIE0BaHUS

10.12

CobmomaTe mpaBwia  0€30mMacHOrO  TpyJda TpH  IPOBEICHHUH
HCCIIeZIOBAaHUN B paMKax y4eOHOro SKCIEepUMEHTa, Yy4eOHO-
WCCIIEIOBATENILCKOM M MPOEKTHOW NEATETBHOCTH C HCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYI0BAHUS

10.13

Pemate pacueTHBIC 3a7aun C SBHO 3aJlaHHON (DU3UYECKON MOJIEIBIO,
WCTIONB3Ysl (U3MYECKHE 3aKOHBI M TPUHIMIBI, Ha OCHOBE aHalnu3a
YCIOBHSI  3a7aud  BBHIOMpATh (U3UYECKYIO MOJCNb, BBIICIATH
¢busnueckue BEIUYUHBI U (HOPMYIIBI, HEOOXOUMBIC ATl €¢ PelICHHUS,
MIPOBOJIUTH PACUETHI U OLICHUBATh PEAJIbHOCTh MOJYUYEHHOI'O 3HAYECHHUS

(hU3HUECKON BETMYNHBI

10.14

Pemats KayeCTBEHHbIC 3a/1a4yu: BBICTPanBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO IIEMOYKY PACCYX ACHHUI C OMOPON HA U3YUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp3oBaTh TOpU  pemICHHMH YYE€OHBIX 3a1ad  COBPEMEHHbBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIpETallMM W TMPEJCTaBICHUS y4eOHOW M Hay4HO-IOIYJISIPHOMN
nHPOpPMAIINY, TIOTYYCHHOW W3 Pa3IMYHBIX MCTOYHHUKOB; KPHTUYECKU

aHAJIU3UPOBATh MOTY4aEMY0 HHPOPMALHIO

10.16

[IpuBoauTh mpuMepsl BKJIAJa POCCUICKUX U 3apyOEKHBIX YUCHBIX-
(U3MKOB B pa3BUTUE HAYKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEro

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS TO (DU3MKE B TOBCEIHEBHOM
YKU3HHM JIUIs o0ecrieueHrs 0€30macHOCTH MPU OOpaIleHUH ¢ TpudopaMu
U TEXHWYCCKHMMH YCTPOHCTBAMH, JUII COXPAHEHHS 370POBbS U

CO6J'IIOI[€HI/I$I HOPM 9KOJIOTHYCCKOI'O ITOBCACHUA B Opr}KaI-OH_Ieﬁ cpeae

10.18

PaGoTaTh B rpynme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TIPyHNbl, PalUOHAIBHO  PaCHpPEeNesiTh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTYyallUsX, a/J€KBaTHO OLIEHUBATh BKJAJ KaXXIOr0 M3 YYaCTHUKOB

IpYyMIIBl B PELICHUE pacCMaTPUBAEMOM MPOOIEMBI




11 KUIIACC

Kon
NpoBepPsAEMOro
pe3yjabTarta

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbI CpeIHero 0011ero 00pa3oBaHus

111

JleMOHCTpHpOBaTh Ha TpUMEpax poJib M MecTo (HU3UKH B
(hopMHUPOBaHHKM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHHU
COBPEMEHHON TEXHUKH U TEXHOJOTHUM, B MPAKTUYECKON ACSITEIbHOCTH

JIO/ICH, LIETTIOCTHOCTD U €AUHCTBO (PU3MUYECKON KapTUHBI MUpA

11.2

Y4uTHIBaTH rpaHUIIbl IPUMEHEHUS U3YUYEeHHBIX (PU3MUECKUX MOJIEIICH:
TOUCYHBIN PNMEKTPUUECKUM 3apsll, sAepHas MOJAETb aToMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O AApa IIPU PCIICHUN (pI/I3I/ILIeCKI/IX 3aa4

11.3

Pacno3naBate ¢u3mueckue sBICHUS (MPOLECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (hU3MKHU:
ANEKTPUYECKAsl MPOBOJMMOCTb, TEILIOBOE, CBETOBOE, XHMMUECKOE,
MarHuTHOE JIeHCTBUSA TOKa, B3aHMOJCHCTBHE MarHuToOB,
JNIEKTPOMAarHUTHas MWHAYKLUMS, JEHCTBUE MAarHUTHOrO TMOJs Ha
IIPOBOJAHMK C TOKOM U JABIXKYIIMMCS 3aps], 3JIEKTPOMAarHUTHBIE
KojeOaHus M BOJHBI, NPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpaXeHHEe,  TpeJoMIIeHHWe, uHTephepeHIus, Tudpakuus ¢
MoJIIpU3aliisl CBeTa, AMCIEpPCUsl CBEeTa, (OTOAIEKTpUUecKuil 3¢ dext
(boTtoapdekrt), cBeTOBOE MaBlIeHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJIOPOJAA, €CTeCTBEHHas U  HCKyCCTBEHHas

PaaAOaKTHBHOCTD

11.4

OnuceiBaTh W3Y4YEHHbIE CBOICTBa  BellecTBa  (RJIEKTPUYECKHE,
MAarHuTHbIE, ONTUYECKHE, IEKTPUUECKYH0 MPOBOJUMOCTh Pa3IMYHBIX
cCpel) ¥ DOJIEKTPOMArHUTHbIE SBJIEHUS (TPOIECCHI), HCIOJb3YS
¢u3nyeckue  BEIMYUHBL:  DJIEKTPUYECKMH  3apsja, Ccuwia  ToKa,
ANEKTPUYECKOE  HANPSDKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIICHUE,
pasHocTh moteHuumanoB, J/IC, paboTta TOka, MHIYKIHS MarHUTHOTO
nosig, cuna Awmmnepa, cuna JlopeHna, HMHAYKTMBHOCTb KAaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOIO IOJIEH, MEpPHOJ U 4YacToTa
KosiebaHuii B KoeOaTeIbHOM KOHTYpE, 3apsiji U CHJIa TOKa B Mpoliecce
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KOJIOaHUH, ¢boxycHoe
paccTossHME W ONTHUYECKas CWiIa JIMH3bI; MPU OMHCAHUU IPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HUCIONB3YEMBIX BEIMYHMH, HX
00O3HAaueHWsT W EAMHUIBI;, YKa3blBaTh (HOPMYJIBI, CBS3BIBAIOIIIE

JTaHHYIO (PU3MYECKYIO BEJIUUMHY C IPYTUMH BETUUNHAMHU




11.5

OnuceIBaTh U3y4YCHHBIC KBAHTOBBIC SIBICHUS U TPOIECCHI, UCTIONB3YS
(bU3UYEeCKHEe BEJIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJIMHA
BOJHBI M YAaCTOTa CBETa, HJHEPTUsl U HMMIYJIbC (OTOHA, TEPHOJ
noyypacrnajga, OJHEpPrus CBS3M aTOMHBIX sJ€p; TpPU  ONHUCAHUH
MPaBUILHO TPAKTOBATh (YU3UYECKUIA CMBICIT WCIIONIB3YEMBIX BEJTUYHH,
ux O0O3HAYeHMs] W EJUHMIIbI; YKa3blBaTh (DOPMYJbI, CBS3BIBAIOIINE
JTaHHYI0 (U3NYECKYI0 BEJIMYUHY C JAPYTUMHU BEJIMUYWHAMH, BBIYUCISATH

3HAa4YCHUC (1)1/131/1‘{601(0171 BCIIMYHMHBI

11.6

AnanusupoBaTh (U3MYECKHE TIPOLECCHl U  SIBIEHUS, HCIOJb3Ys
¢usnyeckre 3aKOHbl M NOpUHUMOBL  3akoH OMa,  3aKOHBI
[IOCJIEIOBATENIBHOIO U MAapaJlICIbBHOTO COEAUHEHUS IPOBOJHUKOB,
3aKkoH [[xoynsa — JIeHna, 3aKOH DJIEKTPOMAarHUTHOW MHAYKIUH, 3aKOH
MIPSAMOJIMHEMHOTO PacpOCTPAaHEHUS CBETA, 3aKOHBI OTPAYKEHHUS CBETA,
3aKOHBl  IPEJIOMJIEHHUS  CBETAa, YypaBHEHME  OWHIITEWHA  JUISA
¢dorodapdexra, 3aKOH COXpaHEHUS HHEPIUH, 3aKOH COXPAHEHUS
UMITyJIbCA, 3aKOH COXpPaHEHHUS DJJICKTPUYECKOIO 3apsAna, 3aKOH
COXpPaHEHHMA  MAcCOBOTO  4YMCla, IOCTyJaTel  bopa,  3aKkoH
PaAMOaKTHBHOIO pacmaja; IpH OTOM  pPa3IMdaTh  CJIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BHIPAKCHUE U YCIIOBHS

(rpaHuIBl, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpa HWHAYKOHU MArdtuTHOTO IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AmIiepa u cuJibl JIopeHua

11.8

Crpouth ¥ ONHUCHIBaTH HM300pPKEHHE, CO3JABAEMOE  IUIOCKHM

3€pKaJIoM, TOHKOW JIMH301

11.9

BBIMOTHSTE SKCTIEPUMEHTHI 110 MCCIICAOBAHUIO (PU3NYECKUX SBICHUH U
MPOLIECCOB C MCIOJIB30BAaHUEM NPSAMBIX M KOCBEHHBIX W3MEPEHHI; MPH
3ToM (GOopMyIHpOBaTh MNpodieMy (3anady) M THUNOTE3y Y4eOHOTo
SKCHEpUMEHTa,  coOMpaThb  YCTaHOBKY W3  MPEAJIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOJUTH OIIBIT U (I)OpMy.]'II/IPOBaTL BBIBOABI

11.10

OCYH.IGCTBJ'I}ITB NpsAMBIC W KOCBCHHBIC HU3MCPCHUA q)I/I3I/I‘ICCKI/IX
BCJIMYWH, IIpU 3TOM BLI6I/IpaTI> ONTUMAIIBHBIA CHIOCO0 HU3MCPCHHUA U

HUCIIOJb30BaTh U3BECCTHBIC MCTOAbI OLICHKH HOFpGH.IHOCTCfI I/ISMCpeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIOJIB30BAaHUEM
NpPSAMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYHUPOBAaThb YCTAHOBKY,
(uKCUpOBaTh PpE3yNbTAThl MOJTYYCHHOW 3aBUCHUMOCTH (PH3HMUECKUX
BEJIMYMH B BUJE TaOIUI U rPpaUKOB, A€TaTh BHIBOJBI 110 PE3YJIbTaTAM

HUCCIICA0OBaHUA

11.12

CoOnromate  mpaBuia  0e30macHOro  TpyJda IpU  [POBEAECHUU




UCCIIEIOBAaHUM B pamMKax ydeOHOro 3KCIEepUMEHTa,  Y4eOHO-
HCCIIEIOBATENBCKOM M MPOEKTHOM AEATEIBHOCTH C MCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

11.13

Pemate pacueTHBIC 3a/aun ¢ SBHO 3aJlaHHON (U3MYECKON MOJIETBIO,
UCTIONB3Ysl (U3MYECKUE 3aKOHBI U TPHUHIUIBI, Ha OCHOBE aHalu3a
YCJIOBHUSL  3aJa4dl  BBIOMpAaTh (PU3WYECKYIO MOENb, BBIACIATH
(dbuznveckre BeTUYUHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €¢ PEIICHHUS,
MIPOBOAUTDH PACUCThl U OLIEHUBATH PEATbHOCTh MOTYYEHHOTO 3HAUCHHUS

(bu3MYeCKOi BeTHUUHBI

11.14

Pemats Ka4C€CTBCHHBIC 3aJa4u: BBICTpauBaTb JIOTHYCCKHU
HETIPOTUBOPCUUBYIO LCIIOYKY paccyxcﬂeHI/H?I C OHOpOﬁ Ha U3YyUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IC SAIBJICHUA

11.15

Hcnonp3oBaTh NOpU  pelICHUMM YYEOHBIX 3alad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJIOTUU JUIsl TOHMCKa, CTPYKTYPHpPOBAHUS,
UHTEpHpeTallud M MPeICTaBICHHUs y4eOHOM W Hay4HO-TIOMYJISpHOU
uHpOpPMAaIIUY, TOTYYEHHOW U3 Pa3lIUYHBIX UCTOYHHUKOB; KPHUTUYECKU

aHaJTU3UPOBATH MOIY4aeMyI0 HHPOPMAIIHIO

11.16

OOBSICHSITh MPUHIUIBI JACUCTBUS MAIIWH, TPHOOPOB M TEXHHUUYECKUX
YCTPOMCTB; pa3invyaTh YCIOBUS HUX OE30MACHOIO MCIIOJIb30BAHMS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh mpuMepsl BKJIaJa POCCHUHCKUX U 3apyOekHBIX YUCHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE TPOIIECCOB OKPYKAIOLIETO

MHUpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeOpeTHYECKUE 3HAHUA MO (PU3MKE B IOBCEIHEBHOM
YKU3HHM JIJIA o0ecrieueHrs 6€30macHOCTH MpU O0paIeHu: ¢ TpudopaMu
U TEXHWYECKHUMH YCTPOHCTBAMH, [UII COXpPAHEHHS 370POBbS |

CO6J'IIO,[[CHI/IH HOPM 3KOJIOTUYCCKOTO IOBCACHUS B Oprxca}omeﬁ cpeac

11.19

PaGortate B rpyrmme c BBIMOJHEHHUEM Pa3IHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ paboOTy  TpyHmbl,  palMOHAIbHO  PacIpeaessiTh
00SI3aHHOCTH W IJIAHUPOBATh JCSITENBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJeKBaTHO OILIGHWBATh BKJIAJ KaXXJAOrO U3 YYaCTHHKOB

TPYIIIBI B pEIIEHHE pacCMaTpUBAEMON MPOOIEMbI




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pasaesa

Koa nposepsiemoro

IIpoBepsiemble Y1eMEHTHI COEPKAHUS
3JIeMeHTa

OU3NKA U METO/Ibl HAYYHOT'O ITO3HAHUA

O®usuka — Hayka o npupone. HayuHble
11 METO/bl ITIO3HAHUs OKpYyXkarouero Mupa. Ponb
JKCIIEpPUMEHTa U TEOPUU B IIPOLECCE

NIO3HAHUWS MPUPOBI. 9KCHepI/IMeHT B q)I/I3I/IKe

MonenupoBanue  (HU3NYECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHBl U Teopuu. ['paHUIbl IPUMEHUMOCTH
12 (buznuecKux 3aKOHOB. [Tpunun
' coorBeTcTBUs. Ponp u Mecro Qusuku B
(dhopmMupoBaHUN COBPEMEHHOM Hay4YHOU

KapTHUHBI MHpa, B IIPAKTUYECKON

NEATEILHOCTH JIFOAEH

MEXAHUKA

#H#ParHH#KITHEMATUKA

Mexannueckoe asrmxeHne. OTHOCUTEILHOCTD
211 MeXaHU4JecKoro nBrokeHns. CucremMa oTcuera.

TpaexTopus

2.1

[Tepemenienne, cKOpoCTh (CpeaHsst CKOPOCTS,
MTHOBEHHass ~ CKOPOCTb) M YCKOpDEHHE
2.1.2 MaTepUaJbHOM TOYKM, MX HPOEKLIHUHU Ha OCH
CHCTEMBI KOOpJIMHAT. Croxenue

MIEPEMEILEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JBHJKEHHE. I'pacpuxu
2.1.3 3aBUCUMOCTHU KOOp/IMHAT, CKOpOCTH,
YCKOPEHHH, IIyTH U HEpEMEILEHUS

MaTepHaHBHOﬁ TOYKH OT BpECMCHU




2.14

CBoOoaHoe nageHue. Y CKOpeHne CBOOOTHOTO

najgeHus

2.15

KpuBonunerinoe nBukeHue. PaBHOMepHOE
JIBUKCHHE MaTepHaIbHON TOYKH 10
OKpPYKHOCTH. YTIIOBAasi CKOPOCTb, JIMHEWHAs
CKOPOCTb. Ilepuon u 4acToTa.

IleHTpOoCTpeMUTENBHOE YCKOPEHHE

2.1.6

Texuuyeckue YCTpOﬁCTBaZ CIIMLAOMCTP,
ABVXXCHUC CHapsaa0B, LEIIHBIC M PEMCHHBIC

nepeaaiuun

2.1.7

[IpakTrueckue paboThL N3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIYy IYTSAMH, IIPONICHHBIMU
TEJIOM 32  [OCJENOBATEIbHBIE  paBHBIE
IIPOMEXYTKH BPEMEHHU IIPH PaBHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOMU
Hymto. M3yueHne ABMKEHUS 1IapUKa B BSI3KOU
KUAKOCTU.  V3yueHue  JOBWKEHHSI — Tena,

6pOI.HeHHOTO TOPU30HTAJIBHO

2.2

##Par#H# IMHAMUKA

22.1

[TpuHuMn OTHOCUTEJILHOCTH lanmunes.
IlepBbiii 3axkoH HptoToHa. HHeprmanbHbie

CHUCTEMEI OTCUETA

22.2

Macca Tena. Cuna. Ilpunnun cynepno3unuu

CHUII

2.2.3

Bropoii 3akoH HproTOHa 11 MarepuaibHON
TOYKM B MWHEPIHUAIBHON CHCTEME OTCYeTa
(MCO). Tperuit 3akon Helorona s

MaTCpUaJIbHBIX TOUCK

224

3aKoH BCCMUPHOT'O TATOTCHHUA. Cuna TSOKeCTH.

HepBaﬂ KOCMHUYCCKasA CKOPOCTh. Bec tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs
CKOJNIBKEHUS W CHJa  TpPEHUs  IOKOS.

Koaddurment tpenns. Cuna cCOnpoTHUBICHUS




IIpHU ABUXKCHUH TCJIa B J)KUAKOCTH HUJIU ra3c

2.2.7

[TocTynarenbHoe M BpamiaTeslbHOE JIBUKECHUE

abCOoJIFOTHO TBEPJIOTO TeNa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpalICHU:.
IIneyo cunwl. YciaoBus paBHOBECUA TBép,Z[OFO

tenna B UCO

2.2.9

Texuuyeckue YCTPOﬁCTBaZ IIOAIIMWITHUKH,

ABMXCHUEC NCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[TpakTndeckue paboThl. M3yueHue NBUKCHUS
Opycka 10 HAaKJIOHHOW IUIOCKOCTH  MOJ
NENCTBUEM HeCKOIbKuX cuil. MccienoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAOLINX
B JehopMUpYyEeMOH TpYyKUHE U PE3UHOBOM
oOpasne, OT BEIMYMHBI UX Jedopmanuu.
HccnenoBanue ycnoBuii paBHOBECHUS TBEPAOIO

TCJ1a, UMCIOIICTO OCh BPAILICHUA

2.3

###Parf##3AKOHBI COXPAHEHM B MEXAHHUKE

I/IMHYJ'IBC MaTepHaHBHOfI TOYKH, CHUCTEMBI

231 MaTepHaIbHBIX TOYEK. VMmynbc CHIbl U
W3MEHEHHEe UMITyJIbca Tea

93 3akoH coxpaHeHuss wummyisca B HCO.

o PeaktuBHOE ABMXKEHNE

2.3.3 Pabora cuibt

2.34 MOIIHOCTE CHUIBI

235 Kunetnueckasi sHeprus MaTepralbHON TOUKH.

- Teopema 0 KHHETUYECKOU SHEPIUU
[lorennmansHast sHeprus. IloTeHumanbHas

236 SHeprus yIOpyTo ne(pOopMHUPOBAHHOM

o npyxusbl. [loTeHnmManbHas SHEprust Tena
BOJIM3U MOBEPXHOCTU 3eMITH
[ToTeHIMaNbHBIE W HETIOTCHITMAIBHBIC CHITBL.

237 CBsi3b  pabOTBl HEMOTEHIMATBHBIX CHI C

U3MCHCHHUEM MEXaHNYIECKOH OHCPIrun

CUCTEMBI TeJl. 3aKkoH COXpaHEHUS




MEXaHNYECKOW YHEPTUH

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckue yCTpONCTBA: JBUJKCHHME Paker,
- BOJOMET, KOIIEp, IPYKUHHBIN ITHUCTOJIET
[lpaktiueckue paboTel. M3yueHue cBs3M
2310 CKOpOCTEM Tel TIpU HEYHNpyroM yjape.

HccnemoBanme  CcBA3M  pabOTBI  CHJIBI  C

H3MEHECHHEM MEXaHHYSCKOU OHEPIruu TC€iia

MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA

3.1

###Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUH

311

OcHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-
KWHETUYECKOU TEOpHUH. BpoyHoBckoe
nskenue. nddysusa. Xapakrep NBUKEHUS U

B33.PIMOI[CI>'ICTBHSI JacTull BEUICCTBA

3.12

3.13

Mogaenu CTpOCHUA  Ta30B, KHAKOCTEH H
TBépILHX TCII n 00BsICHEHHE CBOMCTB

BeIIeCTBA HA OCHOBE 3TUX MOJAEICH

Macca MOJICKYJI. KomuuecTBo BCIICCTBA.

[Tocrosnnas ABoraapo

314

TennoBoe paBHOBecuwe. Temmeparypa u ee

n3mepenue. [llkana remneparyp Lienscus

3.15

Mogaens UOCaIbHOTO rasa. OcHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KHHETUUECKOM

TCOPHHU UACATIBHOI'O T'a3a

3.16

AbcomoTHas TeMIiepatypa Kak Mepa CpeaHei
KMHETUYECKOW DHEPIrUU TEIUIOBOTO JBHKECHHUSA

yactul ra3a. [llkana remnepatyp Kenbuna

3.1.7

VpaBuenue Kianeiipona — Menzeneesa.

3akoH JlanpToHA

3.1.8

I"azoBbie 3akoHBI. M30mpo1IecCh B UACATEHOM
ra3c¢ C IIOCTOSAHHBIM KOJINMYCCTBOM BCIICCTBA.

u30TEepMa, U30X0pa, u3obapa

3.1.9

TexHnueckue yCTpOMCTBA: TEPMOMETD,

GapomeTp




3.1.10

[Ipaktnueckue paboThl. M3mepeHue macchbl
BO3/yXa B KJIacCHOW kKoMHarte. MccimenoBanue
3aBUCHUMOCTH MCIKAY MapaMCcTpaMu COCTOSHUA

Pa3peKEHHOro raza

3.2

OCHOBbI TEPMOAMHAMMUMKHA

321

TepMO,Z[I/IHaMI/ILICCKaH CHUCTCMA. BHyTpeHHSIH
QHCpPIruAa TepMO,HHHaMquCKOﬁ CUCTCMBbI H

CIIOCOOBI €€ N3MEHEHUS

3.2.2

KonnuectBo Temnotel u pabota. BHyTpennss

OHEPIrusad OAHOATOMHOI'O UACaJIbHOI'O Ia3a

3.2.3

Buasl Ttemmomepenauu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3NTydeHHe. TernaoeMKOCTh Tea.
VienpHas TEIIOEMKOCTH BemecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI ITPU TCTIJIOIICPCAavuC

324

3.25

IlepBblit 3aKk0H TepmMoauHAMUKU. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3onpoueccam. I'padguueckast UHTEpIIpeTaLUs]

paboThI Taza

TemnoBble Mamubbl. [IpuHIUIBL  IEUCTBUA
TEIUIOBbIX MamMH. [IpeoOpa3oBanus sHEpruu
B TemwioBblXx MammuHax. KoapduiueHt
nosiesHoro  geuctBus  (manee —  KILJ)

terioBor MamnHbl. [{ukn Kapuo u ero KII/J

3.2.6

Bropoi 3aKOH TEPMOJUHAMUKHU.
HeoOpatumocTs  mpoLECCOB B HPUPOJE.
TeruoBele JBUTATEIIH. OKOJIOTH4YeCcKHe

HpO6HCMBI TCIIOOHCPICTUKU

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTATEIb
BHYTPEHHET O CropaHusl, OBITOBOI

XOJIOAWJIbHUK, KOHAUTTUOHCD

3.2.8

[IpakTueckue padotsl. 3Mepenue ynenbHoM

TETUIOEMKOCTH

3.3

##HtPar#H##AI'PEIATHBIE COCTOSHM A BEHLIECBA. ®A30BbBIE

ITEPEXO/IbI




33.1

[TapooGpazoBanmne u kKoHeHcanus. Micrapernue
" KHUIIEHHE. VY nenpHas TEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIICpaTyPhl

KHIICHUA OT AaBJICHUA

3.3.2

AOcomoTHAsET U OTHOCHUTEIbHAS BIIAYKHOCTh

BOo3ayxa. HacelmeHHsIi1 nap

3.3.3

TBepnoe TEJOo. Kpucramnnueckue u
aMmopdHbIe Tenma. AHH3OTPONHS  CBOKMCTB
KpPHUCTAJIJIOB. Kunkue KPUCTAJLIIBL.

CoBpeMeHHbIE MaTEpUAIIbI

3.34

[InaBneHne w Kpuctaumzauusa. Y AenbHas

TeryoTa miasneHus. Cyomumanus

3.3.5

VYpaBHeHHUe TeIoBOro OanaHca

3.3.6

3.3.7

TexHudeckue yCTpPOWCTBA: TUTPOMETP H
IICUXPOMETP,  KaJOpUMETp,  TEXHOJIOIMHU
IIOJIy4YE€HHUsI COBPEMEHHBIX MaTE€pHAIOB, B TOM

YHUCJIE€ HAHOMATECPpHAJI0OB, © HAHOTCXHOJIOI'MU

[IpakTrueckue paboThL N3mepenue

BJIA)KHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

#HH#HPart# O JIEKTPOCTATUKA

411

DnexTpuzanus Tei. DNeKTpuueckuii 3aps. JBa

BU A SJICKTPUICCKHUX 3apsa10B

412

HpOBOI[HI/IKI/I, AUDJICKTPUKH n

TOJIYIIPOBOAHUKN

413

3aKoH COXpPAaHCHUA SJICKTPHUICCKOI'O 3apsia

414

BzaumoperictBue 3apsanoB. 3akoH Kynona

415

DnexkTpuueckoe  Modie. HanpsokeHHOCTD
JIIEKTPUYECKOr0 TOJIA. [TpuHIMn
cyneprno3uiuu.  JIuHUKM ~ HampsHKCHHOCTH

QJICKTPHUYCCKOI'0 ITOJIA

416

PaGora cun QJICKTPOCTATHUICCKOI'O IIOJIA.

Ilorennuan. Pa3zHocTh MOTEHIINAIOB

4.1.7

HpOBOJIHI/IKI/I U AUSJICKTPUKU B INMOCTOSIHHOM




JNeKTpuueckoM — moje.  Jludnextpudeckas

MIPOHUIIAEMOCTD
DNEKTPOEMKOCTb. Konnencarop.
418 DJEKTPOEMKOCTh  IUIOCKOIO  KOHAEHCATOpA.
DHeprus 3apsyKEHHOr0 KOHAEHCaTopa
TexHudeckue  yCTPOMCTBA:  BJIEKTPOCKOIL,
119 JIEKTPOMETP, DBJIEKTPOCTaTUUECKash 3allluTa,
. 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJIEHCATOD,
KCEPOKC, CTPYWHBIN IPUHTED
4110 [IpakTrueckue paboThL N3mepenne

AIIEKTPOEMKOCTH KOHICHCATOPA

4.2

HHHPart#H#TIIOCTOSHHBIN DJIEKTPUUECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

YcnoBus CYIICCTBOBaHUA IIOCTOSAHHOI'O

421 NEKTpUYECKOro Toka. Mcrounuku Toka. Cumna
ToKa. [IocTOSIHHBIN TOK
42.2 Hanpsixenue. 3akon Oma 115 yyacTka 1enu
123 DJIEKTPUYECKOE COMPOTUBJICHUE. Y JICIbHOE
o COIPOTHBIICHUE BEICCTBA
494 [TocnemoBarensHOE, TapauIeIbHOE,
o CMEIIAHHOE COSIMHECHHE TIPOBOIHUKOB
PaGora snekTpudeckoro Toka. 3akoH Jlxoys
425
— Jlenna
4.2.6 MOMIHOCTB 3JIEKTPUUECKOTO TOKA
anekTpoaBkymas cuna (mamee — JJC) u
127 BHYTpPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
o 3akon Owma jnus  TONHOM  (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe 3ampikanue
DJIEKTpOHHAs MPOBOJUMOCTD TBEPIBIX
128 METAJUIOB.  3aBHCHMOCTH  COIIPOTHBIICHHUS
o METaJUIOB oT TEeMIepaTypBbl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii TOK B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBonuuku. CoOCTBEHHAs U IPUMECHAs!
MIPOBOAMMOCTD MOJIYIPOBOAHUKOB. CBOMCTBA

p-n nepexona. IlomynpoBogHUKOBBIE IPUOOPHI

4211

OJEeKTpU4eCcKUii  TOK B DJIEKTPOJIMTaX.
DJeKTpoIUTHYECKAS JMCCOLIMALUS.

OnexTponaun3

4212

DJIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSTENBLHEIA M HECAMOCTOSTEIbHBIN
paspsn. PasnudHbie THITBI CAaMOCTOSATEIHLHOTO

pazpsaa. Monnus. [Tnazma

4.2.13

4.2.14

TexHuueckune YCTpOWCTBA: amIiepmerp,
BOJIBTMETP, peocTar, HCTOYHUKHU TOKa,
DJIEKTPOHAr pEBATEILHEIE npuodopHI,
3JIEKTPOOCBETUTENIEHBIE TPUOOPHI, TEPMOMETP
COIPOTHBIIEHUS, BaKyyMHBII MO,
TEPMHUCTOPHI u (boTOpe3nucTopHlI,

HOJ'Iyl'IpOBOI[HI/IKOBHﬁ JUO0J, rajlbBaHHKaA

[IpakTrueckue paboThL Nzyuennue
CMEIIAHHOTO COETUHEHUSI PE3UCTOPOB.
N3mepenne DJIC uCTOYHMKA TOKa W €rO
BHYTpPEHHETO comnpoTuBieHus. HaOmonenue

ANEKTPOITU3a

11 KUIIACC

Kon Koanposepsiemoro
pasznena 7JIEMEHTA

IIpoBepsiemble 31eMEHTHI COIEPKAHUS

4

SJIEKTPOAMHAMUKA

#HHPar#MAT' HUTHOE I1OJIE. DJIEKTPOMATI'HUTHA I MHAYKIA

431

IlocTtossHHEIe MarHuThl. B3aumonenctBue

IIOCTOSAHHBIX MarHuTOB

4.3

432

MarnutHoe mone. BekTop MarHuTHOM
nHAyKouu.  I[lpuHoun — cynepno3unuu.
Jluann marnuTHOM wHAyKuMU. Kapruna

JIMHUA ~ MarHUTHOM  MHIOYKLUM  TOJS




IIOCTOSTHHBIX MarHuTOB

MarsuTHOE 10JI€ NPOBOJHHMKA C TOKOM.
KapTuna nuHuUil Mo IJIMHHOTO IMPSIMOTO

INpOBOAHUKA HW 3aMKHYTOT'O KOJIBIICBOI'O

433 MPOBOJIHUKA, KATYWIKA C TOKOM. OIBIT
Opcrena. BzanmozeiicTBue NpoBOJHUKOB C
TOKOM
434 Cuna AMmriepa, e€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHnia, €€ MOAYJb U HaNPaBJICHUE.
JIB>keHHE ~ 3apsOKEHHOM — 4acTHIbI B
435 OJTHOPOJHOM MAaTHHTHOM Tmoje. PaGora
cuibl JIopeHa
4.3.6 SIBneHue 3JIeKTPOMAarHUTHON UHIYKITUN
437 [ToTrok BeKTOpa MarHUTHOW MHTYKIIMH
O/1C unaykuuu. 3aKOH 3J€KTPOMArHUTHOM
438 unaykiuu Oapanaes
BuxpeBoe anekrtpuueckoe mone. JC
UHAYKIMA B MPOBOAHMKE, JBUKYIIEMCS
43.9 MOCTYNAaTeNIbHO B OAHOPOJHOM MarHUTHOM
rnoJe
4.3.10 [TpaBumno Jlenma
NHayKTUBHOCTB. SIBIIEHHE CAMOMHIIYKIIUU.
4311
O/1C camonHIYyKIMHI
DHeprusi MarHUTHOTO TIOJISI KaTyIIKU C
4.3.12
TOKOM
4.3.13 DJEeKTpOMarHuTHOE I10J1€
TexHuueckue yCTpOICTBA: MOCTOSTHHBIE
MAarHuThl, 3NIEKTPOMArHUTHI,
43.14
AIIEKTPOABUTaTEb, YCKOPHUTETH
AJIEMEHTaPHBIX YACTUL], HHAYKIHMOHHAS I1€Yb
[IpakTnueckue paboTBhL. N3ydenue
4315 MarHUTHOTO TOJSI KAaTYIIKH C TOKOM.

UccnenoBanne  neficTBUA  IIOCTOSHHOI'O

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SIBJICHUS BHGKTpOMaFHI/ITHOﬁ HHAYKIUA

KOJIEBAHUWA 1 BOJIHbI

5.1

#HPari#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEFAHUA

5.11

KonebatenbHass  cucrema.  CBOOOHBIE
Kosnebanusd. ['apMoHMYeckHe KoieOaHHUs.
Ilepmon, wacrora, ammuutyna u  (asa

KoJIeOaHui

5.1.2

[IpyxuHHBIA MasTHUK. MaTemMaTHYeCKuil

MasiTHUK

5.13

VYpaBHeHHE TapMOHHYECKHX KOJICOAHUH.
Kunematnueckoe 51 JTIMHAMUYECKOE

OIMCAaHME KOJIEOATENBHOTO JIBKEHUS

.14

IIpeBpamenue JHEPruu pu
rapMOHUYECKUX KOJICOQHMSX. Cs3p
AMILIUTY b KoJieOaHm UCXOIHON
BEJIMYMHBI C aMIUIUTYJaMH KojeOaHul e

CKOPOCTH M YCKOPEHHUs

5.15

KoneOatenbublii  koHTYyp.  CBOOOIHBIE
ANIEKTPOMAarHUTHBIC KoJIe0aHus B
UJeaJbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHamoruss MEXIy MEXaHWYECKUMH U
3NIEKTPOMArHUTHBIMH KOJICOaHUSIMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA SHEPTHUU B HNACAIIBHOM

KOJIeOaTeIbHOM KOHTYpE

°.1.7

BrIHYXI€HHBIE MEXaHUYECKHE KOJeOaHMUs.
Pe3onanc. Pe3onancHas KpUBasl.
BeinyxneHHbIE DJIEKTPOMarHUTHEIE

KoJIeOaHus.

5.1.8

5.1.9

Ilepemennsiii  ToK.  CHHYCOMIAJIBbHBIN
MEPEMEHHBIN TOK.

MomHocTh IIEPEMEHHOT O TOKA.
AMIUIMTYTHO€ W JIEUCTBYIOIEE 3HAYCHUE

CHJIBI TOKa W HAITPAXKCHUA




5.1.10

Tpancdopmarop. [IpousBoactso, nepenava
U MOTpeOIeHHe AIIEKTPUUECKON IHEPIHH.
DKOJIOTUYECKUE PUCKU IPU MPOU3BOJCTBE
JIEKTPUYECKON JHEPIUH. Kynsrypa
HCIIOJIb30BaHUs AJIEKTPO3HEPTUH B

OBCEIHEBHOU YKU3HU

5.1.11

Texnnueckue ycrpoiicTBa: ceiicMorpad,
IEKTPUUECKUN 3BOHOK, JIVHUU

ANIEKTpoTIepeaay

51.12

[Ipaktnueckue pabotel. MccnemoBanwme
3aBUCHMOCTH TE€pUOJa MaJbIX KOJIeOaHMiA
rpys3a Ha HUTU OT OJIMHBI HUTU W MACCBI
rpy3a. MccnenoBanue nepeMeHHOro Toka B
O HU3 IOCJIICA0OBATCIBHO CO€,Z[I/IHéHHI>IX

KOHJIEHCATOPa, KaTyLIKU U pE3UCTOpa

5.2

#HPar#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJIHBI, YCIIOBUS
pacnpoctpanenusi.  I[lepuon.  CkopocThb
pacnpocTpaHeHHss W JUIMHA  BOJIHBL

HonepeqHLIe " IPpOAOJIbHBIC BOJIHBI

5.2.2

#H##Par### Nurepbepennua u audpakms

MEXaHHUYECCKHNX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricora Tona. TemOp 3Byka

524

3.HCKTpOMaFHI/ITHBIe BOJIHEI. YcnoBus
H3JIy4CHUA SJICKTPOMArHUTHBIX BOJIH.
Bzaumnuas OpHUCHTalUs BEKTOPOB E, Buv

B 3JICKTpOM8.FHHTHOI>i BOJIHC B BAKYYMC

5.2.5

CBoiicTBa  AJIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHHE, NPEJIOMIICHUE, MOJApH3aLus,
mudpakuus, uHTepdeperuus. CkopocTb

QJICKTPOMArduTHBIX BOJIH

5.2.6

[Mxana JIIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHHEe 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIUTIBI pagUOCBSA3U W TEICBUICHUS.
Pannonokarus. DNEeKTPOMarHUTHOE

3arps;3HEHUE OKPYIKAIOIIEH CpeIbl

5.2.8

TexHuueckue yCTpOUCTBA: My3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBast
JUAarHoCTHKa B TEXHUKE U MEAUIIMHE,
pazap,  pagUONpPUEMHHUK,  TEIECBU30D,

anTeHHa, Tenedon, CBY-meyp

5.3

#HH#ParH#HOIITUKA

5.3.1

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA

B OJIHOpOAHOM cpene. JIyu cBeta

53.2

OtpaxeHue cBeTa. 3aKOHBl OTPAKECHUS
cseta. [locTpoeHne n300paskeHnit B IIIOCKOM

3epkaie

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS
CBETA. AOGCOTIOTHBII MoKa3aTeib
MIPeIOMIICHHUS

[TomHoE BHYTpPEHHEE OTpaKeHHE.
[IpenenpHBId Yros MOJHOTO BHYTPEHHETO

OTpa’KeHHS

5.3.5

Hucnepcust  cBera.  CJOXHBIA ~ COCTaB

oenoro ceeta. [{ger

5.3.6

Cobwupatoniue M pacceuBarolIue JIMH3BL
Tonkas nun3a. DOKYCHOE pacCTOSTHUE H
OIITHUYECCKasd CHJia TOHKOH JIMH3bI.
[TocTpoenne n300paskeHU B COOMPAIOIINX
U pacceuBaroUMX JHMH3aX. Dopmyna
TOHKOM JIMH3Bl. YBEJIMUYEHHE, J1aBaeMoe

JIMH30U

5.3.7

5.3.8

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON

OIITNKH

Wntepdepentust  cBeta.  KorepeHTHbIE
HCTOYHUKH. Vcnosus HAOIIOIEHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpGEPEHIIMOHHOW KapTHHE OT JBYX




CI/IH(l)aSHBIX KOT€pPCHTHBIX HCTOYHHUKOB

Hudpakmust  cBeta.  JudpaknuonHas
pemieTka. YcinoBue HaOMIOACHUS TIABHBIX
539 MaKCHUMYMOB npu NaJcHUU
MOHOXPOMAaTHYECKOTO cBeTa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonsipuzanus ceeta

TexHuueckue yCTpOMCTBA: OYKH, JIyIma,

¢doToanmnapar, NPOEKUUOHHBIA ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI
OINTHKA, T paKMOHHAs peleTKa,
MOJISIPOM T
[IpakTueckue paboThI. N3mepenue

IoKa3aTeiisd HpPCIOMIICHUS. HccnenoBaHue

5.3.12 i} 5
CBOUCTB I/I306pa)KeHI/II/I B JIMH3ax.

Ha6J’IIOI[CHI/IC AUCIICPCHUHU CBCTA

BJIEMEHTBI CHELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU

['paHuIBl TPUMEHUMOCTH  KJIACCHYECKOW
MEXaHUKHU. IToctynatsr TEOpuHn
6.1 OTHOCUTENbHOCTH: MHBapUaHTHOCTb
MOJYJIS CKOPOCTH CBETa B BaKyyMe,

MIPUHIUIT OTHOCUTEIHHOCTH DUHINITEHHA

OTHOCI/ITGHBHOCTB OIIHOBpeMeHHOCTI/I.
6.2 3aMenieHMe BpPEMEHHM U COKpALICHHE

JJINHBI

6.3 DHeprus U UMITYJIbC CBOOOTHON YaCTUIIBI

CBs3p Macchl C DHEPrUed W HMMITYJIHCOM
6.4 CBOOOJHOM YacTUIIBL. DHEPrHs IOKOS

CcBOOOHOI YaCTHIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOW OIITUKU

®otonbl. Popmyia [Inanka cBa3u s3HEprun
7.1.1 ¢oToHa ¢ ero yacToTol. OHeprus u

UMIyJbC (POTOHA




7.1.2

OtkpeiTHE U HccuenoBanne Gorodddexra.
Oneiter - AT Croneroga. 3aKoHBI

dhoTtorddexra

7.13

VYpaBHeHue OHHIITENHA I
doroaddexra. «KpacnHas TpaHHUIIA»

doroaddexra

714

Janenue cBera. OnbiTel I1.H. JIeOenena

7.15

XuMH4eckoe JeHCTBUE CBETA

7.1.6

TexHudyeckue ycTpoicTBa: (HOTOIIEMEHT,
dboTomaTumk, COJIHEYHAS Oarapest,

CBCTOANO

7.2

CTPOEHUE ATOMA

72.1

Monens atoma Tomcona. OnBITE
Pesepdopna no uccnenqoBaHuio CTpOSHUS

aToMa. HJIaHeTapHaH MOACJb aToOMa

7122

[Toctynater bopa. N3nyuenune u
norjoueHne (HOTOHOB TMpHU  MEepexoje
aTOMa C OJHOTO YpOBHS DSHEPrUM Ha
npyroi. Buasl ciektpoB. CrieKTp ypoBHEM

SHEPIHH aTOMa BOIOPO/Ia

7.2.3

BomnHoBEIe cBovicTBa 4acTull. BoOJIHBI 1€
Bpoiins. Kopnyckymnsipao-BosiHOBOM
nyamusM. Jludpakiums SIEKTPOHOB Ha

KpHUCTaJLJIax

724

CrnoHTaHHOE U BBIHYXKJICHHOC U3JTYYCHUC.

Y cTpoiCcTBO U MPUHIUT pabOTHI J1a3epa

725

TexHuueckrue yCTpOMCTBA: CHEKTPAIbHBINA
aHaiau3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnyeckne  pabGotel.  Habmronenue

JINHEMYaTOro CeKTpa

7.3

ATOMHOE AP0

7.3.1

MeTtonasl Ha6J'IIOI[eHI/I${ U PpEeTUCTpallun

QJICMCHTAPHBIX YaCTHUL]




7.3.2

OTKpbITHE  PAaMOAKTUBHOCTH.  OTMBITHI
Pesepdopna mo ompeneneHuto coctaBa
paaumoakTUBHOrO wu3iaydeHus. CBoiicTBa
anbda-, 6eTa-, ramMmma-us3nydeHus. BrusHue

PaaArOaKTUBHOCTHU Ha KUBBIC OPraHU3MbI

7.3.3

OTtkpeiTHE MPOTOHA " HEWUTpOHa.
Hyxnonnas moxmens sigpa ['eitzenbepra —
HBanenko. 3apsaa sapa. MaccoBoe 4HCIIO

sapa. M3otomnsl

734

Anbda-pacma. DNEeKTPOHHBIN u
ITO3UTPOHHBIN Oera-pacna. I'amma-
U3ITyYEHHUeE. 3aKOH  PaJHOaKTHBHOTO

pacmana

7.3.5

OHeprust CBA3M  HYKJIOHOB B  sjpe.

Snepubie cunbl. Jledekt macco! saapa

7.3.6

ﬂﬂepHBIC pCaKknuu. I[CJIGHI/IG n CHHTC3

anep

7.3.7

S nepusrit peaxkTop. TepMosiepHbIi
cunte3. [IlpoOimemMbl W  TEPCHEKTHUBHI
SIIEPHOM  DHEPreTHKU.  DKOJOTMYECKHUE

ACIICKTHI ﬂ)IGpHOfI OHCPIrCTUKU

7.3.8

DjeMeHTapHbIe YaCTHUIIBI. OTtkpbiTHE
[IO3UTPOHA. DyHIaMEHTAJIBHBIE

B3aUMOEHCTBUA

7.3.9

TexHuyeckue  yCTpoucTBa:  JTO3UMETD,
KaMmepa BuibcoHa, sAIEpHBIM  PEaKTOp,

atoMHas oomOa

7.3.10

[Ipaktuyeckne pabotel. MccnenoBanue
TPEKOB YacTHI] (o TOTOBBIM

dororpadusim)

OJIEMEHTBI ACTPO®PU3NKU

8.1

Bun 3Bé3mnoro neba. Co3Be3gusi, sipkue

3Bé3IIBI, IIJTaHEThI, UX BUAUMOC ABHMXKCHHUEC

8.2

Comgeuynass cucrema. lUta”HeTsl 3€MHOM




I'pYIIIBIL. IInaHeTHI-TUTAHTEI u Hnux
CIIYTHUKH, KapJIMKOBBIC IIJIAHCTEI. Mamnsie

Tenna CoTHEYHOU CUCTEMBI

8.3

Comune,  dortochepa u  arMmocdepa.

ConHeyHas akKTHBHOCTD

8.4

HcTounuk sneprun ComHIA U 3BE3]1

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTCPUCTUKH:
Macca, CBETUMOCTh, PaJINyC, TEMIIEpPaTypa,
150'¢ B3aUMOCBS3b. Junarpamma
«CTICKTPAJBHBIA KJIACC — CBETHMOCTDY.
3BE3abI TJIABHOM  IIOCIIEAOBATECILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY IS

3Bé3I[ TJIaBHOM noCJICA0BAaTCIIbBHOCTU

8.6

##HPar###BuyTpennee CcTpoeHue 3BE3I.
CoBpeMeHHbBIE MIpeCTaBICHHS 0
MPOUCXOXKACHNH U 3Boiroiuu ConHIa U

3B€3]1. DTaIbl )KU3HU 3BE3]]

8.7

Mineunsii  Ilyte — Hama [anakTtuka.
CnupanpHas CTPYKTypa lNamaxTukn,
pacnpeleneHne 3BE3M, raza M IBUIM.
[lonoxxenne wu jgBuxenne ConHua B
lanaktuke. Ilnockas wu  chepuyeckas

HOACUCTEMBI | alakTUKU

8.8

Tunel ranaktuk. PamguorajmakTuku U

KBa3apbl. UepHbIE OBIPBI B APaX TaTaKTUK

8.9

8.10

Bcenennas.  Pacmmpenune  BceneHHOM.
3akon XaO0ma. Paszberanue TamaKTUK.
Bo3pact u pammyc Bcenennoit, teopus
Bosbmioro B3peiBa. Mogens  «ropsuei

Bcenennoii». PenukToBoe U3iyyeHue
MacmtabHass ~ cTpykrypa  BceneHHoM.
Mertaranaktuka. HepemeHHbie npoOneMbl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakiueit [lapdpentreBoit H.A. AkuinmonepHoe ooiectBo «M3aaTeapcTBO
«IIpocBemeHue»

* ®uszuka. 11 knacc. Msakumes I'.51., byxosues b.b., Hapyrun B.M.; nox
penakiueii [TapdentreBoit H.A. AknmonepHoe o0mecTBo «M31aTeancTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI IJI1A YUUTEJIA

o @usuka. [Toypounsie paspadorku. 10 kimace / FO. A. CaypoB. — 3-¢ u3n.,
nepepadb. — M. : [Ipocseiienue

o ®usuka. [Toypounsie pa3padotku. 11 6a3oBsiii u yrayour. yposau / 1O. A.
CaypoB. — 4-e uzn. non. —M. : [IpocBelenue,

o Ousuka. 10 knacc. Metoauyeckoe nocodbue K yueOHukam MsikuiieBa
I'.4., Cunsxoa A.3. /aprop A. B. lllatanuna/ AKIroHEepHOE OOIIECTBO
«3nmarenscTBO «IIpocBemenne»

e ®dmsuka. 11 xmacc. Meroauueckoe nmocodbue Kk yueOHnKaM MsKuUIeBa
I'.41., CunsixoBa A.3. /aBTop A. B. Illlatanuna/ AkuimoHepHOE 00IIIECTBO
«M3narenscTBO «lIpocsemenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
MHTEPHET
but6mmoreka [JOK

https://lesson.edu.ru/03/10

https://resh.edu.ru/subject/28/
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