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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ylbTaTam
OCBOEHHS OCHOBHOHM 00pa3oBaTeNbHOW IMporpammsl, npeactaBieHHbIXx B OI'OC
COO, a Takxke c ydéroMm (enepaibHOM paboyeill mporpaMMbl BOCHUTAHUS U
KOHLEMIUU MpernojaBanus ydeOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccurickon denepanuu, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeiabHbIE MPOTPAMMBI.

Copnepxanue mnporpamMMmbl 1O (U3MKE HampasieHO Ha (OpMHpPOBaHUE
€CTeCTBEHHO-HAay4YHOH KapTHUHbI Mupa oOyyaromuxcs 10-11 knaccoB npu o0yueHuu
ux (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JAESTEIbHOCTHOTO MOJXO0/A.
[Iporpamma no ¢pusuke coorsercTByeT TpedboBanusm GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEIMETHBIM pe3yjbTaTaM OOYYEHHsI, a TAKKe
YUUTHIBAET HEOOXOAMMOCTh pEaM3allMi MEXIPEIMETHBIX CBs3ell (U3UKUA C
€CTEeCTBEHHO-HAYYHBIMH YUYE€OHBIMH IIpeIMeTaMu. B Hell orpeaensaoTcs OCHOBHbBIE
e u3ydeHust (GU3MKU Ha YPOBHE CpeAHero o01iero o0pa3oBaHus, MIIaHUPYEMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (PU3MKM: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o (u3MKe BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusnkay» 1o rogam oOyueHusl.

dusrka Kak Hayka O Hambojee OOIMMX 3aKOHAX TMPHUPOJbI, BBICTYIAs B
Ka4yecTBE yueOHOro MmpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUM 00 okpyxaromeM mupe. [lIkonpHBIN Kype GU3UKH — CHCTEMOOOPA3YIOMINMA
11 €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, OCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUH, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoir reorpadueri m actpoHomueid. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHue (U3NYECKUX 3HAHUM  OmpenenseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTU B cpepe F3HEPTeTUKU, TPAHCIIOPTA, OCBOECHHUS KOCMOCA,
IIOJIYYEHMsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBaMHU W Apyrux. M3zyuenue
(U3MKU BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYUYHON KApTUHBI
Mupa OoO0y4aromuxcsi, B (OPMUPOBAHHUE YMEHMH NPUMEHSATh HAYYHBIA METOA
MO3HAHMS TP BBITIOJIHEHUU UMH YY€OHBIX UCCIIEJOBAHUMA.

B ocHOBY Kypca (u3uKH U1 YPOBHS CPEIHETO 00111ero 00pa30BaHus MOI0KEH
pAa UAEH, KOTOPbIE MOKHO pacCMaTpUBaTh Kak MPUHLUIBI €T0 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX Pa3AesioB (DU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOU, TAK U COBPEMEHHOU (PUBUKHU.



Hoesn cenmepanuzayuu. B COOTBETCTBUM € HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKPYr (u3nueckux Teopuidl. Benymmm B Kypce sBisercs
GopmMupoBaHUE TPEICTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanusi mNpeanosaraeT HCIOJIb30BaHHUE
TYMaHUTApHOTO TOTEHIMaNa (HU3MUECKONH HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3nKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKIMH, HPAaBCTBEHHBIMU
Y HKOJIOTMYECKUMU MPOoOIeMaMH.

Hoes npuxnaonoii nanpaesnennocmu. Kypc pusnku npeamnoiaraet 3HakoMCTBO
C IIMPOKUM KPYroM TEXHHYECKHX U TEXHOJOTHYCCKUX MPUIOKEHUH WU3YYCHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICp)KaHUs, TOCBAMIEHHBIX JKOJOTUYECKUM TpobOIeMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHUEM TEXHUKU M TEXHOJOTHH, a TaKKe OOCYKICHHS
npobJIeM palMoOHATHFHOTO MTPUPOIOTIONB30BAHUS U SKOJIOTHIECKOM 0€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTAMHU Kypca (U3MKH Ha YPOBHE CpPEIHET0o OOIIero
oOpa3oBaHus SABISIIOTCS (pu3mueckue teopun ((hopMHpOBaHHE TPEICTABICHUN O
CTPYKTYpE TOCTPOEHUS (PUINICCKON TEOPUH, poJii (yHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIECHUSIX O MIPUPOJIE, FPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJIsl OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U MTPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J B Kypce (DU3UKU peanu3yercs Mpexie
BCEro 3a CU€T OpPraHM3aliy SKCIEPUMEHTAIBHON NEITebHOCTH 00YyYaroluxcs.
J151st 6a30BOr0 YpOBHS Kypca (PU3UKH — ATO UCIOJIb30BaHUE CUCTEMbI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPBIE B MpOTpaMMe
no ¢usnke oObEIMHEHBI B OOIIMN CHUCOK YYCHHYECKHX IMPAKTHUCCKHUX padoT.
Boigenenne B yka3zaHHOM TepeyHe JabopaTopHBIX padOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTEIBLHOIO MpoIlecca
UCXOJII M3 OCOOCHHOCTEH IIJIAaHUPOBAaHMSA W OCHaIleHHs kKaOuHeTta Gusuku. I[lpu
TOM O0ECeUnBaeTCsl OBJaJCHHE OO0YYalOIMMHUCA YMEHUSAMHU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYHUH U
MIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEAIOKEHHBIX THIIOTES.

Bonbioe BHUMaHME yIETSIETCS PEIICHUIO pacu€THBIX M KaYE€CTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacyETHBIX 3a/1a4 MPUOPUTETOM SIBIISFOTCS 33/1a4U C SSBHO 3aJJaHHOM
¢u3nyeckoll MOJENBI0, TMO3BOJIAIONIME MPUMEHATh HW3YUYCHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjelia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3nenoB. /[ KauyecTBEHHBIX 3a/1ad MPHOPUTETOM SBIISIOTCS 3a/laHUS Ha
OOBSICHEHHE MPOTEKaHUsl (U3NYECKUX SBJICHUH M MPOLIECCOB B OKPYXKAIoUICi
KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKONW MOAENH [JIsi CUTyallud MPaKTHKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.



B cootserctBrm ¢ TpedoBanusiMu GI'OC COO k MatepuanbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnpouecca 0a30BbI ypOBEHb Kypca (U3HKM Ha YPOBHE
cpeaHero o0O1mero oOpa3oBaHUsl JOJDKEH H3Yy4daThCsl B YCIOBUSX MPEIMETHOIO
kaOuHeTa (PU3MKU WIM B YCIOBHSX HMHTETPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LuKiIa. B xkabuHeTe QU3MKU JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00OpyAOBaHWE JJIS BBHIMOJHEHUS YKa3aHHBIX B MPOTpaMMeE 10
($u3MKe yYEHUYECKUX MPAKTUUYECKUX PAa0O0T U IEMOHCTPAMOHHOE 000PYyI0OBaHUE.

JleMoHcTpanimoHHOe 0o0oOpyaoBaHue (QopMHUpyeTCs B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIBHOM  JOCTaTOYHOCTH M  O0OECNEeYMBaET MOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMmme 1o (U3UKE KIIIOYEBbIX JAEMOHCTpaUud s
UCCJICIOBAHUS  HM3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OSMIUPUYECKUX U
(yH1TaMEHTaJbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000OpynOBaHUE MJI YUYEHHMUYECKHX MPAKTUYECKUX padoT
dopMupyetcst B BUJE TEMAaTUYECKUX KOMILUIEKTOB M OOECIeUMBaETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromiuxcs. TeMmaruyeckue KOMIUIEKTHI
71a60paTOPHOTO OOOPYAOBAHMS JIOJDKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JTa00PATOPHIA.

OCHOBHBIMM LIETSIMU U3yUeHUs! GU3HUKH B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opMupOBaHHE HHTEpeca M CTPEMJICHHs OO0yYarolMXCsi K HayYHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEJUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MMO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yuyeHUs] OCHOB
CTPOCHHS MaTepuu U QyHIAMEHTAIHHBIX 3aKOHOB (DU3UKY;

e (opMUpOBaHHE YMEHUN OOBSCHATH SBICHUS C HCIOJIb30BAHUEM
(¢u3nyecKux 3HaHUN U HAYUYHBIX JI0KA3aTEeIbCTB,;

e (dopMUpOBaHUE MPEJCTABICHUNH O poJid (U3UKHU IS PA3BUTHS IPYTHX
€CTECTBEHHBIX HAyYK, TEXHUKHU U TEXHOJIOT'HH.

JocTrkeHue 3TUX Lejed 00ecrnednBaeTcsl peleHueM CIEAYOIUX 3a1ad B

npolecce U3ydeHus Kypca (PU3MKU Ha YPOBHE CpPEeIHEro o0iero oopa3oBaHus:

e TpUOOpETEeHHE CUCTEMBI 3HaHUH 00 O0IINX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX, TEOpHUsAX, BKJIIOYAs MEXaHUKY, MOJEKYISApHYI0 (QHU3UKY,
AIIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPOPU3UKH;

e (dopMUpOBaHHE YMEHUW TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiICHEHHsI (PU3UYECKHX SBICHUW B TPUPOAE U JUISL TNPUHATHS
MPAKTUYECKUX PEUICHHUI B MIOBCEIHEBHOM KU3HU;



e OCBOEHHME CIOCOOOB pEUICHUS pa3IUYHBbIX 337Ja4 C SIBHO 3aJaHHOU
(¢uznueckoll MOJENbI0, 3aJad, MOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOU MOJENH, aleKBAaTHOW YCIOBUSM 3a]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB U MPHUHIMIOB JEUCTBUS TEXHUUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOUTYIO
cpeny;

e OBJIQJICHUE METOJIaMH CaMOCTOSITEJILHOTO TUJIAHUPOBAHUS U TMPOBEICHUS
bU3MYECKUX AKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTauun HHPOpMaIUH,
OTpeJIENIeHHs] IOCTOBEPHOCTHU MOJYYEHHOT'O Pe3yNbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHUSA YMEHUHN MPOEKTHO-UCCIIECIOBATEIHCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIEro
oOpazoBanus otBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 gacoB (2 yaca B HEACIHIO).

[Ipenmaraemeiii B mporpamMme 1o (GU3UKE TEpPeUeHb JaOOPATOPHBIX U
MPaKTUYECKUX paboT SBISETCS PEKOMEHJIOBAHHBIM, YUYWUTENIb JEJaeT BHIOOD
npoBeAcHUsT J1abOpaTOPHBIX pPabOT U OMBITOB C YYETOM HMHAWBUIYATBHBIX
0COOEHHOCTEH 00yUaloIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KJIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o npupozge. HayuHble MeTOABI IO3HAHUSA OKPYXKAIOLIErO
MHpa. PoJib sKcriepruMeHTa U TEOPUHU B IPOLIECCE MTO3HAHUS IPUPOBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUNA M TpoleccoB. HayuHble TrUmoressl.
duznyeckre 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
IIpyuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHUPOBAHUU COBPEMEHHON HAy4HON KapTUHBI
MHpPA, B IPAKTUYECKOU EATEIBHOCTH JIHOEH.

Jlemoncmpayuu

AHanoroBele W UU(PPOBbIE HM3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

ITepemenienne, CKOpoCcTh (CpeaHsis CKOPOCTh, MIHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepUAIBHON TOYKHM, UX MPOEKIIMU HA OCH CHUCTEMbI KOOpJMHAT.
Ciio)xeHue nepemMenieHnii U CI0KEeHUe CKOPOCTEil.

PaBHOMEpHOE W paBHOYCKOpPEHHOE TMpPsSMOJIMHEWHOe aBMxkeHue. | 'paduku
3aBUCUMOCTU  KOOpJMHAT, CKOPOCTH, YCKOPEHHS, TyTH U IEepEeMEIICHUs
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzeHre. Y CKopeHue cBOOOTHOTO TaIeHHUS.

Kpuposmmneitnoe aprxenne. JBH>KeHHE MaTepUalibHON TOYKHU IO OKPYKHOCTH
C MOCTOSTHHOM T10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOPOCTh.
ITepuon u vactora obpamenus. LleaTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne YyCTPOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETD,
JIBUKCHUE CHAPAJOB, LIEMTHBIC U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Moaenp CHUCTEMBI OTCYETA, WJUIIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tes B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBmkeHus Tea, OpOIIEHHOTO MO YIVIOM K TOPH30HTY U
FOPU30HTAIIBHO.



N3mepeHne yckopeHus: CBOOOIHOTO MaJeHUs.

HanpagneHnne ckopocTy npu IBUKEHUU IO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

N3yuyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJBbIO OINPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MYTAMH, TPOWJICHHBIMUA TEJIOM 3a
MOCTICIOBATENILHBIE PABHBIE NPOMEXYTKHM BpPEMEHU IMPU PABHOYCKOPEHHOM
JNBH>KEHUHU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBMKEHUS IIapUKa B BI3KOW HKHUJIKOCTH.

N3yuenue nBmxeHus Teaa, OpoIeHHOTO TOPU30HTATBHO.

Tema 2. Junamuka

IIpuamun  otHocutenbHOoCcTH  'amunes. Ilepsbii  3akoH  HprotoHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. [Ipunnun cynepno3uuuu cui. Bropoii 3akon HetoToHa st
MarepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA [I11 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtsiaroreHusa. Cuna Tsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoJibkeHusi, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBMXKEHUU Tea B KUIKOCTU WJIU Ta3e.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTENBbHO oOcH BpauleHuda. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TeEJIa.

TexHudyeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHEepLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HproToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHITBI YIIPYTOCTH OT JiehopManuu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBr>xeHUs: Opycka Mo HaKJIOHHOM TMJIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pE3UHOBOM 00pasiie, OT ux aedhopmaluu.

HccnenoBanue ycioBHM paBHOBECHS TBEPAOTO TeEla, HMEIOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonwvl coxpanenus é mexanuke

NMnynbe MatepuanbHOW TOYKU (Tela), CUCTEMbl MAaTepHUAIBHBIX TOYEK.
NMnynbC cuibl M1 U3MEHEHUE HMITYJIbCa TeJla. 3aKOH COXPAHEHUsS MMITYJIbCa.
PeakTuBHOE nBUKEHUE.

Pabota cunbl. MOIIHOCTB CHJIBI.

Kunernueckass sHeprusi MarepualbHOW Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON SHEPIHUH.

[TorennuanbHas SHEPrusl. [ToTennuanbHast SHEPTUS yIpyro
nedopMupoBaHHOM TIpYykuHBL. [loTeHIIMaIbHAS YHEPTUSI TeJla BOJIU3U TOBEPXHOCTH
3eMIu.

[ToTenuuanbHple W HEMOTEHUIHUAIBHBIC  CHIIBIL. CBsi3p  paboThI
HEMOTEHIUAJIbHBIX CHJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHUSI MEXaHUYECKOU SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KONED,
NPYKUHHBIA MUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUXEHUE.

[Tepexo MOTEeHIMAIPHOM SHEPTUU B KHHETUYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3yuyenue abCoONOTHO HEYNPYTOTo yAapa C TMOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MassTHHKOB.

HccnenoBanne cBsi3u pabOThl CHIBI ¢ U3MEHEHUEM MEXaHMYECKOW IHEPTrUu
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MoJiekyasipaasi pu3uKa ¥ TEpMOIMHAMHUKA
Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJEKYJSPHO-KUHETUYECKON TEOPUH U UX OINBITHOE
obocHoBanmue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBHKCHHUS U
B3aHMOJICMCTBUSL YAaCTUL[ BelIeCTBA. MoOAEnuM CTPOEHHsI Ta30B, XUIAKOCTEHM U
TBEPIBIX TEJI U O0BACHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX Mojieneil. Macca u
pa3mepsl MoJieky. KonudecTBo BemectBa. [locTositnHas ABoraapo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mogens  upeanbHoro rasa. (OCHOBHOE  YpPaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpUM HJCATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak mepa
CpeaHEW KWHETUYECKOW SHEPruM TEIUIOBOrO JBWXKEHHMS uacTull rasa. l[lkana
temrnieparyp KenbBuHa. ['a3oBbie 3akoHBl. YpaBHeHHuEe MenaeneeBa—Knanenpona.
3akoH [lanbroHa. M3omponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BellecTBa. ['paduyeckoe MpeACTaBICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE TMPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE BeliecTBa, Gororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita [TepHa.

OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEXKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YpPAaBHEHUE COCTOSHHUS HWJEaJbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

Ornpenenenne Macchl BO3AyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHUN
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

NccnenoBanne 3aBUCUMOCTH MEXKIY MTapaMeTpaMH COCTOSIHUSL pa3peKeHHOT O
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cucTemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOJIUHAMUYECKOU
CUCTEMBI U criocoObl e€ n3MeHeHus. KonnuectBo TemioTsl U pabora. BuyTpenHss
JHEprus  OJHOATOMHOIO  MJAECaJbHOrO  rasza. Buael  Temionepenauw:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIydYeHHUE. Y IeJIbHAsl TEIUIOEMKOCTHh BELIECTBA.
KosmuecTBO TEIIOTHI IpH TeTUIONEPENAYE.

[lonsitue 006 aamabatHoM mporecce. llepBwiii 3aKOH TEPMOJAMHAMHKH.
[IpumeneHne mepBOro 3akOHAa TEPMOJWHAMHKH K H3omporeccam. | 'paduueckas
WHTEpIpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTuMOCTh MPOLIECCOB B MPUPOJIE.

TermoBele  MamumHbl.  [IpUHIUOBL  OEWCTBHUS  TEIJIOBBIX — MAIIMH.
[IpeoOpa3oBanus SHepruM B TEIUIOBBHIX MammuHaX. KoaddumumenT mone3noro
nerctBus TeruioBor MamuHbl. [ukn KapHo u ero kosdpduiueHT moie3Horo
JNEeNUCTBUSI. DKOJIIOTMYECKHUE MPOOJIEeMbl TEIUIOIHEPTEeTUKH.



TexHudyeckne yCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHE: JIBUTaTEllb
BHYTPEHHETO CTOpaHUsl, ObITOBOM XOJIOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW 3HEpruu Tejaa IMpPU COBEPIICHUH pPaOOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JACHCTBHEM CXKaTOro BO3/yXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUI€OAEMOHCTPALIUSA).

N3meneHne BHyTpeHHEH 3HEpruu (TemmnepaTrypbl) Teja Mpu Teruionepeaaye.

OnpIT N0 a1MadaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YILIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CrOpaHusi, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeujecmea. Pazosvie nepexoont

[TapooOpazoBanue u KoHjeHcarus. Vcrapenue u kumneHue. AOCOIIOTHAS |
OTHOCHUTEJIbHAS BIAXXHOCTh BO3AyXa. HaceleHHbld nap. YaenapHas TeioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctamioB. Kuakue kpucramibl. CoBpeMmeHHble MaTtepuanbl. l[lnaBienune u
KpUCTaJuIM3anus. Y jenbHas TerioTa miasieHus. CyoinManus.

VYpaBHeHue TemoBoro OansaHca.

TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJOIMH IOJyYEHHs] COBPEMEHHBIX MaTEpHUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIICHHBIX IAPOB.

Kunenve npy NOHM>KEHHOM JIaBJICHUU.

Crioco0bl U3MEpEHUs BIaXKHOCTH.

Habnronenune HarpeBaHust U IJIaBJIEHUS. KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3mepenne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Pa3znen 4. DiieKTpoAUHAMHUKA
Tema 1. Inekmpocmamuka
DnekTpuzanus Tea. DIeKTpuuecKkuil 3apsij. JlBa Bujga 3eKTpUUECKUX 3apsI0B.
[IpoBOAHUKM,  JOUANEKTPUKH U TMOJYNPOBOJHUKU. 3aKOH  COXpaHEHUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaoB. 3akoH KymoHa. TodueuHbl 3JIEKTPUUYECKUN 3apsii.
Onektpuueckoe noje. Hanpsx€HHOCTh anekTpudeckoro mois. [Ipunmun



CYIIEpHO3UIMU DIIEKTPUUYECKUX IT0JIeU. JIMHUM HANpPsKEHHOCTH AIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpoctarudeckoro moist. [lorennuan. Pa3HOCTh MOTEHITMATOB.
[IpoBOHUKM M AUBIEKTPUKH B DBIEKTPOCTATHUECKOM Tone. JludnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHpKEHHOT0 KOHJAEHCATOPa.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTaTHUECKash 3allluTa, 3a3eMJICHHUE 3JIEKTPONpUOOpPOB,
KOHJICHCATOP, KOMMUPOBAJIbHBIN anmnapar, CTpyWHbBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaIEKTPU30BAHHBIX TET.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3anuTa.

JINPNEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IJIOIIAAH
IUJTACTUH, PACCTOSHUS MEXKY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannstit Inekmpuyeckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPHUYECKOIO TOKA.
Ncrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s ydacTka LETH.

DNEKTPUYECKOE COMPOTUBIEHUE. YAENbHOE CONPOTHUBIEHUE BEIIECTBA.
ITocnenoBarenpHOE, apajlIeIbHOE, CMELMIAHHOE COCIMHEHNUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH J[kxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABMKYIAsl CHUJIa U BHYTPEHHEE CONMPOTUBICHUE NCTOUYHHUKA TOKA.
3akoH OMa 1151 TOJTHOM (3aMKHYTOM) 35iekTpudeckoi nenu. KopoTkoe 3aMblkaHueE.

DONEKTpOHHAsl  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DNEeKTpUUECKUd TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 IIPUMECHas MIPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax W  pacIulaBax  JJIEKTPOIUTOB.
DIIEKTPONUTHYECKAs TUCCOLUALMUSA. DIEKTPOIIU3.



DJIEKTpUYECKUI TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuveckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMerp,
BOJBTMETP, PEOCTAT, MCTOYHUKU TOKA, OJJEKTpOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIH AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN TUO]I, TaJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTH COMPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUTOIA/IM TMONIEPEYHOI0 CEYEHUsI U MaTepuaa.

CwmernianHoe COeIMHEHUE TTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIeKTpoABIKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH AJIEKTPOIUTOB.

HckpoBoii paspsal U NPOBOJAUMOCTb BO31yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD JTHO/IA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3ydeHne cMenmaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOIBMXKYIIEH CUIbl UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce oCymIecTBISIETCS C
y4E€TOM COJIEpPKATENbHBIX MEXIPEIMETHBIX CBS3€d C KypcamMH MAaTeMaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHsamusi, CBSI3aHHBIE C M3YUYEHHEM METOJOB HAay4HOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (akT, rumore3a, (Ppuanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPECHHE.

Mamemamuka: pemieHue CUCTEMBbl ypaBHEHWH, JWHEWHas (QyHKIHS,
napabona, runepOosna, ux rpauku ¥ CBOHWCTBA, TPUTOHOMETPHUUECKUE (PYHKITHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAH€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO,
BEKTOPbI U UX MPOCKIUH HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocusn: mexannueckoe NBIKEHHE B KUBOW mpupoze, nuddysus, ocMoc,
TEMJI000MEH HUBBIX OPTaHU3MOB (BHbl TEIUIONEPEIAaUyH, TEILUIOBOE PaBHOBECHE),
ANIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJISIpHAs Macca, TeIJIOBbIE CBOMCTBA TBEP/BIX TEN, dKUJKOCTEH U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  DJIEKTPOJUTHUYECKAs  JUCCOLMALNS,
rajbBaHUKa.

l'eoepacghus: BTaxxHOCTh BO311yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE JBUKEHUN C HMCIOJIb30BAHMEM MEXaHU3MOB,
y4€T TpEHHsT B TEXHUKE, NOJALIWIHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpYyrue), JABUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHNsI COBPEMEHHBIX MATEPHUAJIOB, B TOM YHUCJIE HAaHOMAaTEPHAIOB, H
HAHOTEXHOJIOTMH, AJIEKTPOCTATHYECKasl 3alllMTa, 3a3eMJICHHUE DJIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IPUHTED, AIIEKTPOHATPEBATENbHBIE npuoOpHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, rabBaHUKA.

11 KJIIACC

Pasnen 4. DiieKTpOAUHAMHUKA

Tema 3. Macnummnoe none. IneKmpomMazHumMHAA UHOYKYUS

[TocTrosiHHBIE MAarHUTHI. B3anMo1€iicTBIE TOCTOSSHHBIX MArHUTOB. MarHuTHOE
nosie. Bekrop MarautHoM uHAYKUMH. [[pUHIUIT Cynepno3UlIMi MarHUTHBIX TMOJIEH.
JIluaMyn MarHuTHOW WHAYKUMH. KapThHa JWHWKA MarHUTHOM WHIYKUHAMW ITIOJA
MNOCTOSIHHBIX MAarHUTOB.

MaruutHOe T1I0JIE NPOBOJHMKA C TOKOM. KapThHa JWMHHMA WHIYKIIUU
MAarHUTHOTO MOJI JJIMHHOTO MIPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHUKA, KAaTylIKU ¢ TOKOM. OnbIT Dpcrena. BzauMoaencTere MpoBOIHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJTHOM MarHuTHOM mosie. PaGorta cuitbl JlopeHiia.

SIBneHne BIEKTPOMAarHUTHOW WHAYKUUHW. [IOTOK BEKTOpa MAarHUTHOM
UHIYKIUU. OJIEKTPOJABIXKYIIAA CUJIa HWHIYKIUH. 3aKOH SJEKTPOMArHUTHOU
nanykuuu dapanes.

BuxpeBoe »snekTpuyeckoe Tmoisie. DIEKTPOJABIKYIIAs CUjIa HHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOAHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHaykTUBHOCTh.  SIBIEHME CAMOMHIYKIMHU. OJEKTPOJABHKYILAS  CHJIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA W MPAKTUYECKOEC NPUMEHEHHUE: ITOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUIaTENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUll, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO MyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIMY MAarHUTHOTO ITOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHOM UHIYKIIUH.

[IpaBuiio Jlenua.

3aBUCHMOCTbD 3JEKTPOABHKYIIEH CUJIbI MHIYKIMH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Pa3nen 5. Kone6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0aHUus

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMYECKHE  KOJIeOaHUSI.
[Mapmonnyeckue konebanus. Ilepuon, wactora, amruMTyna U ¢asza KojeOaHHil.
[IpyxxuHHBI MasgTHUK. MaTreMaTHYEeCKHUH MASTHUK. YPaBHEHHUE TAPMOHHUYECKUX
kosneOanuii. [IpeBpaiienrue sHeprun Mpu rapMOHNYECKUX KOJICOaHUSX.

Konebarenpubiii koHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJeOaTeTbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHHYEeCKUMHU U
ANEKTpOMarHuTHeIMA KonieOanusimu. @dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUAX. BhIHYXIEHHbIE MEXaHUUECKHE
Kosebanus. Pezonanc. BeIHYKIeHHBIE SJIEKTPOMArHUTHBIE KOIeOaHMUs.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM MEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE DICKTPHIECCKOM
SHEPIruMu. DKOJOTMYECKHUE PUCKHU TPHU MPOU3BOJCTBE AneKkTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM JKU3HMU.

TexHnueckne yCTPOMCTBA W MNPAKTUYECKOE MPUMEHCHUE: SIJICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUHU JIEKTpOnepe1ay.

Jlemoncmpayuu

UccnenoBanre nmapamerpoB KoJjieOaTeNbHOM CUCTEMBI (NIPYKUHHBIN WU
MaTeMaTUYeCKUN MasTHHK).



HaGmronenue 3atyxaromux KoaeOaHu.

HccnenoBanre cBOWCTB BBIHYXJACHHBIX KOJIEOAHUIA.

HaGmtonenue pe3onanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIbI TOKA U HAIPSDKEHUSI OT BPEMEHHM ) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mnpu mocnenoBaTeIbHOM COEAMHEHHHM PE3UCTOpa, KaTyLIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TUHUM 3eKTpOoIepeaayH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCUMOCTU MEpUOAa MalbIX KoJeOaHUI rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKa B LIEMH U3 MOCJIEI0BATENBHO COEAMHEHHBIX
KOHJeHCAaTOpa, KaTyIIK: U pe3ucTopa.

Tema 2. Mexanuueckue u 371eKMpOMAZHUMHbBLE 80IHbL

Mexanudeckue BOJIHBI, ycioBus pacnpoctpaHeHusi. Ilepuon. Ckopoctb
pacnpocTpaHeHUsi W JJuHA BOJHBL [lomepedyHble M MOPOAOIBHBIE BOJIHBI.
Nutepdepenmus u qudpakims MEXaHUIECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUS M3JY4YEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanusi BektropoB E, B, V B sanekTpomaruutHoil BoiHe. CBOMCTBA
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpeJoMIICHUE, MoJsipu3anus, Judpakuus,
unTepdepennns. CKOpocTb 3IEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[pUMEHEHNE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI paguOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMUIMHE, pajap,
paanonpuéMHUK, TeIEBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HabGmronenne oTpakeHHsI ¥ MPEJIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGmronenne cBSI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0U 1
4acTOTOM KOJIeOaHUIA.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, MPEIIOMIIEHHUE,
noJispu3anus, IuPpaxkuus, uHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. I[IpAMoiMHENHOE pacnpOCTPaHEHHUE CBETa B
oxgHOopoaHou cpexne. JIyd ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akoHbI oTpaxxeHus: cBeta. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MpEIOMIIEHHUS cBeTa. AOCOTIOTHBIN MOKAa3aTelNb
npeinomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroja MOJHOIO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. CiioxkHBIN cocTaB O6emoro cBeta. [[Ber.

Colwuparoiue u paccerBarolue JIUH3bl. ToHKas 1uH3a. DOKYCHOE PACCTOSIHHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHne n3o00paxkeHuil B cOOMparomux u
pacceuBarouX JuH3ax. @opmysia TOHKOW JIUH3bI. Y BEJIMU€HHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTHKHU.

BonnoBass ontuka. WuTepdepenuus cBeta. KorepeHTHblE HMCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpeHIIMOHHON
KapTHUHE OT ABYX CMH(pa3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpakuusa cBera. dudpakuvoHHas peméTka. YCIoBUE HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOIO0 CBE€Ta Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuuecknue yCTpOWCTBA M IPAKTUYECKOE TPUMEHEHWE: OYKH, Jyma,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOIl, BOJOKOHHAs
OMTHKA, MTU(paKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
Onrtrueckue mpudopHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOMCTB n300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakmum ceera.

Hab6monenne nucnepcnu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO MPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILI0 TH(PPAKITMOHHON PEIIETKH.

Habmronenne monsipu3anuuy cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3mepenue nokaszaTesst NpeJIOMIICHUS CTEKIIA.



HccnenoBanue cBOMCTB M300paKeHUM B TUH3AX.
HaGmronenue nucnepcun cBera.

Pa3nen 6. OcHOBBI cIeNMAJIbHON TEOPUH OTHOCUTEIBLHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKOU MeXaHUKU. [locTynaTel ciennaibHON
TEOPUU OTHOCUTEIIbBHOCTU: MHBAPUAHTHOCTH MOIYJSA CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus ¥ UMITYJIbC PEJSITUBUCTCKOM YaCTHIIBI.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peJISITI/IBI/ICTCKOﬁ HJaCTHUILBI. QHCPFI/ISI
ITOKOA.

Pa3nen 7. KBanToBas ¢pusznka
Tema 1. Inemenmol K6aHMOGOU ONMUKU
®otonbl. ®opmymna [Inanka cBsi3u 3HEPrUH POTOHA C €TO YACTOTON. DHEPTHsI
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccnenoBanue horodddexra. OnbiTel A. I'. CToseroBa. 3aKOHBI
doToadpdexra. YpaBaenue DiHmTeriHa s Gororddekra. «KpacHas rpaHuiia

dboTorddexra.

HaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckre ycTpoOCTBA M MPAKTHUECKOE MPUMEHEHHE: (HDOTOIIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHET0 GoTtodrddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO 0 -H4aCTHIL.
IInanerapnas ™mognenbs aroma. Ilocrymarsl bopa. U3nyuenwe u morniouieHue
GboTOHOB mpU mepexojie aToMa C OJHOTO0 ypPOBHS JHEPrUU Ha Apyrou. Bumasl
crekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactul. Bomubsl ne bpoiis. KopnyckynsipHo-BOIHOBOM
TyaJii3M.

CHOHTaHHOE U BBIHYXJEHHOE U3IIyYEHUE.

TexHnueckne ycTpoOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI JIa3epa.
HaGmronenre nuHeRyaThIX CIEKTPOB U3TyYEHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuol
HaGmronenue nuHeyaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI, JIOKAa3bIBAIOIINE CIOKHOCTh CTpOeHUs sapa. OTKpeITHE
paanoakTuBHOCTU. OnbITEI Pe3epdopaa o onpeneneHnto cocrapa paiuoakKTUBHOTO
manydyeHusi.  CpoiictBa  anmbda-, Oera-, ramMma-usiaydeHus.  BriusiHue
PaZAMOAKTUBHOCTH HA JKHUBbIE OPraHU3MBI.
OtkpeiTHE TpoTOHA W HelTpoHa. HykinonHas mopnens siapa [eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sapa. M30Tonsl.
Anbda-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN Oera-pacman. [amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.
DHeprust CBsI3M HYKJIOHOB B siipe. Anepubie cuibl. Jledekt Macchl sipa.
SnepHble peakuuu. JleneHue u cUHTE3 SA€p.
Anepnsiii peakrop. Tepmosinepubiii cunte3. [IpodieMbl U TEPCIEKTUBEI
AIEPHON SHEPreTUKU. DKOJIOTUUECKUE aCTIEKThI IAEPHON SHEPTrEeTUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
Mertonbl HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHII.
dyHaaMeHTaIbHble B3auMoeiHcTBUA. EAMHCTBO pu3nyeckoii KapTUHBI MUpA.
TexHu4eckne yCTpONCTBAa U MPAKTUUYECKOE MPUMEHEHUE: TO3UMETp, Kamepa
BuiibcoHna, siiepHbIi peakTop, aToMHas 6omoa.
Jlemoncmpayuu
CUY€TunK MOHU3UPYIOIINX YaCTHLL.
Vuenuueckuii sxcnepumenm, nabopamopHie pabomol
HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMUM U ACTPOPUZUKHI

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BépmHoro nHeba. Co3Be3aus, SpKue 3BE3NBI, IUIAHETHI, UX BHINMOC
JIBIOKCHHE.

CoJsHEuHAas cucTeMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk »sHeprum CoJiHIIa W 3BE3.
3BE3bI, MX OCHOBHBIC XapaKTEPUCTUKHU. J[parpamMma «CreKTpajdbHBIM Kilacc —
CBETHUMOCTB». 3BE3ABI TJIABHOM IIOCJICIOBATCIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTBY JIJISI 3BE3]] TJIaBHOM IMOCIIeI0BaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3BE31. COBpEMEHHBIC MPEACTABICHUS O MPOUCXOXKICHUU U 3Boounu ConHIa u
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsiii Ilyte — Hama [anaktuka. [lonoxxenne u nBuxenue CosHIA B
IN'anaktuke. Tunel ranakTuk. Paguoranaktuky u kBasapbl. UEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00ma. PazOeranue rajgakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

MacmrabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnrie npobiieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmronenust HeBOOPYKEHHBIM TJIa30M C HCMOJIB30BAaHUEM KOMIIBIOTEPHBIX
NPWIOKEHUM JJIsI OTpe/IeNIeHUsI TIOJIOKEHNS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Usi CEBEPHOro MOJIyIIapus U SIPKUE 3BE3IBI.

Ha6monenus B Teneckon Jlynasl, minaner, Maegnoro I[lyTu.

O6o0maromnee NOBTOPEeHNE

Poner ¢usuku u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHMYECKOH,
COITMAILHOM M 3TUUECKOU chepax MesaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, POJib (PU3UYECKON TCOPUU B
(dbopMupoBaHUY MPEACTABICHHUHN 0 GU3HUECKON KapTUHE MUpPa, MECTO (HU3MIECKOM
KapTUHBI MHpa B  O0IIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcs ¢
Y4ETOM COJEPKATEIBHBIX MEXIIPEIMETHBIX CBA3C€H C KypcaMud MaTE€MaTHUKH,
OMOJIOTMH, XUMHUH, Teorpad) U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C H3yYEHHWEM METOJIOB HAay4YHOTO
NO3HAHUS: SBJICHUE, HAYYHBIA (PakT, rumore3a, Quanyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPECHHE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKUMU HAa OCH KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00US TpPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TUIOCKUX (hUryp n 00bEMa Ted.

buonoeus: »>nekTpuyeckue SIBICHUS B KUBOW MpUPOAE, KojeOaTelbHbIE
JNBH)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUS KPUCTATUNIMYECKON PEIIETKHU, CIIEKTPAJIbHBINA aHAIU3.



l'eocpaghusi:  marHUTHBIE TIOMIOCA 3€MJIM, 3aJ€XKH MArHUTHBIX DY,
(doTochEMKA 36MHOI MOBEPXHOCTHU, MPEACKA3AHUE 3EMIIETPICEHUI.

Texnonocua: JHMHUM DIEKTpONEpEnad, TEHEPATOpP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKLIWOHHAA II€Yb, pajap, PaguoONpPUEMHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, MPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs ONTHKA,
coJiHEeYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypOBHE CpEAHETO OOIIEro
oOpazoBaHus (6a30BbIA YPOBEHB) JOKHO OOECIEUUTh JOCTHUKEHHUE CICAYIOUIUX
JUYHOCTHBIX, METANIPEIMETHBIX M IMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeaMera «Du3nKay JTOJIKHBI
OoTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYalOIIMUXCA PYKOBOACTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEN JHMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIMM, TIO3UTUBHBIX BHYTPEHHUX  YOCXKJACHUN, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, paclIUpeHUEe >KU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTH B IMPOIECCE peaTu3allii OCHOBHBIX HAINpaBICHUN
BOCITUTATEIILHON JICSITEIIbHOCTH, B TOM YKCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UIIMU 00YUYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIEYETOBEUECKMX T'YMaHUCTUYECKHX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX I'PaKIaHCKOTO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABIEHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHUE B3aUMOJIEUCTBOBATH C COLUAIbHBIMA HHCTUTYTaAMHU B COOTBETCTBUH C
uX (QYHKIIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTh POCCUMCKOMN TPaKJaHCKOW UICHTUYHOCTH, TATPUOTU3MA;

LHEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSIM
POCCHICKUX YUEHBIX B 007aCTH (UBHKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEACHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YMHCIIE€ B
NESATENBHOCTA YYEHOTO;

OCO3HAHHUE JTUYHOTO BKJIA/Ia B MOCTPOEHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUS:



MHTEpPEC K Pa3IMuHbIM cdepam NpodhecCHOHATbHOU NEATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKH HA IPOTSX)KEHUH BCEH KU3HU;

6) PKOJIOrHYeCKOro BOCIIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJIOTMYECKOW KYJIbTYphl, OCO3HAHHE TI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpodiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JICMCTBUM B OKPYXAKOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIel YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OMbITa JEeATeIbHOCTH SKOJOTHYECKON HANpaBIE€HHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUM 10 PUBHKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;

OCO3HAHHME LIEHHOCTH HAay4YHOW JEsTeNIbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHHs (PU3UKHU OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIBCKYIO AESTEIHHOCTD
WHJMBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1eMcTBHUSA:
CaMOCTOSITEILHO  (popMynmupoBaTh M aKTyaIM3UpPOBaTh  IPoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENU JAEATCIHbHOCTH, 3aJlaBaTh MapaMeTPbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTH W MNPOTHUBOPEUMST B  pacCMaTpUBAEMbBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabareiBaTh IUIaH pelIeHUs MPoOJIeMbl C YIETOM aHajn3a HMMEIOLTUXCS
MaTEepUATBHBIX U HEMATEPUATBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUMN AEATEIBHOCTH;
KOOPJAWHUPOBATH U BBHITIOJIHATH pabOTY B YCIOBUSIX PEAIbBHOTO, BUPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciieaoBarejibCKue 1eMCTBHA.
BJIAJIETh HAYYHON TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUAMU U METOAAMH
bu3nUecKol HayKu;



BJIJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOECKTHON AESITENbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY
METOJIOB peIIeHHs 3a4ad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH 110 TMIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpETalud, MPeoOpa3OBaHUI0 W MPHUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YHUCJIE MPU CO3JaHUU Y4E€OHBIX TPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyalIM3WpPOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MApaMETPhl U KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJ€ PEIICHUs 3aJauyd  Pe3yibTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpPMYNIHpPOBaTh COOCTBEHHBIC 3a7adud B 00pa3oBaTEIbHON
AESTEILHOCTH, B TOM YHCJIC IPU U3YUYECHUHN (PUNKH;

JaBaTh OIICHKY HOBBIM CHUTYallUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TICPEHOCHTHh 3HaHUS 1O (QU3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, pEJIaraTh OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MIPOOJIEMBI U 3a/1a4H, JOIYCKAIOL1E AIbTEPHATUBHBIE PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIJIETh HABBIKAMM IOJIyYE€HUS MHPOpMALUU (PU3NYECKOTO COIEPIKAaHUS U3
HUCTOYHHMKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIATh IOMCK, AaHAJU3,
CUCTEMAaTU3allMI0 U HHTEPIpeTaluio MH(OOPMALKUU Pa3IUYHbIX BUAOB U (opM
HpEeCTaBIICHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OpMaLUY;

UCMOJb30BaTh  CpeAcTBa  MHPOPMAIMOHHBIX M  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3AI[MOHHBIX
3aJ1a4 ¢ COOII0IEHNEM TPpeOOBaHUM SPrOHOMUKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M ATHYCCKHX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (M3MUECKOTO COJEpKaHUs B Pa3NuUHBIX (popmarax c
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LIETEBOW ayJUTOPHUH, BRIOUPAst ONTUMATIbHYIO
dopmy npeacTaBICHHUS U BU3YyaTU3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE AeiCTBUS:
OCYIIECTBJISITH OOIIEHUE HA YPOKaX (PU3HKU U BO BHE-YPOUHOU NEATENbHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalldd M  CMSTr4aTh
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTMYHO U3jaraTb CBOIO TOYKY 3pPEHHsS C HCIOJIL30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEMN KaXKJO0r'0 YIEHA KOJUIEKTUBA,

IIPUHUMATh  LE€IM  COBMECTHOM  JEIATEIBbHOCTH, OpPraHUu30BBIBATH U
KOOPJMHUPOBATh JEUCTBUA IO €€ HOCTHXKEHUIO: COCTAaBIIATH IUIAH JEUCTBUU,
pacupenensiaTh poiv € Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXIAThb pE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIAJIa M KaXJOT0 YYaCTHUKA KOMaH/Abl B 00U
pE3yNbTAT MO pazpabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE [POEKTHI, OLEHHUBAThb WACU C IIO3ULMHU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYalLUSX, IPOSBIIATH TBOPUECTBO U BOOOpAXKEHUE, OBITH HMHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBepPCAJIbHbIE YUeOHbIE JAelcTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISTh MO3HABATENbHYIO JESITEIbHOCTh B O0JACTH
Gu3MKH W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIIEHUS PACUYETHBIX M KA4YE€CTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKHA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOUYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a peLIeHHUE;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JacTH
(Gu3HUKY, TOCTOSTHHO MOBKIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJILHbI HHTEJLJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIECIISIM;

BJIQJICTh  HABBIKAMH  TIO3HABATEIHHOW  pediekcud Kak  OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUM U MBICIUTENbHBIX TMPOILIECCOB, UX PpPE3yJbTATOB H
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUU 1Jis OLIEHKU CUTYyalluu, BbIOOpa BEPHOIO
pelieHus;



YMETh OIICHUBAaTh PHUCKM W CBOCBPEMCHHO TPUHUMATHh DEIICHUS IO WX
CHI)KCHHIO;

MPUHUMATh MOTHBBI W aPTyMEHTBI JPYTHUX TMPU aHAIU3E pPe3yJbTaTOB
TeSTENBHOCTH;

NPUHUMATH ce0s1, TOHUMAasl CBOM HEAOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTBl JAPYTHX TIPH aHalu3e pe3yIbTaToB
NESATEITBHOCTH;

NpHU3HABATh CBOE MIPABO U MPABO JIPYTUX Ha OMINOKH.

B mporiecce 1OCTHXEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI TI0
buzuke I ypoBHS cpeaHero oOmiero o00pa3oBaHUS Yy O0Oydaromuxcs
COBEPIIECHCTBYETCS AMOITMOHAIbHBIN UHTEIIIEKT, TIPEAIOIar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBHOE
COCTOSIHWE, BUJCTh HANPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOITMOHAIBHOU C(hephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETYyJIUPOBAaHMS, BKIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJallTUPOBATBCA K
SMOIMOHAIBLHBIM H3MEHEHHUSM M MPOSIBIISITE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMJICHUE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, HWHUIMATUBHOCTb, YMEHHE [EeWCTBOBATh HUCXOJIs M3 CBOMX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIEH CIIOCOOHOCTh MOHUMATh SMOLMOHATBHOE COCTOSIHHUE
IpYTuX, YYUTBIBaTh €ro TMpPU OCYIIECTBIEHUU OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C APYTUMH JFOJIbMU, 3a00TUTHCS, TPOSBIISATh HUHTEPEC U pa3perniaTbh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K xoniy o6yuenus B 10 kjacce npeIMeTHbIE pe3yabTaThl HA 6a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUI:

JEMOHCTPUPOBATh HA TMPUMEPAX POJb M MeCTO (GU3UKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KAapTUHBI MHUpPA, B Pa3BUTHUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON IESITEIbHOCTH JIOIEM;

YUHUTHIBATh TPAHUIIBl TPUMEHEHHUS] M3YYEHHBIX (DU3NYECKUX MOJENECH:
MartepualibHasi TOYKa, MHEpLUUAIIbHASI CUCTEMA OTCUETA, aOCOIIOTHO TBEPJIOE TEIO,
WJICATBHBIN Ta3, MOAEIN CTPOCHHS Ta30B, )KUAKOCTENM U TBEPABIX TEJI, TOYCUHBIN
ANEKTPUUYECKUI 3aps]l PU pelieHur PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (Qpu3HUECKUe SIBICHUS (MPOLECChl) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUUYECKON TEOPUU CTPOCHUS BEILECTBA U



ANEKTPOJIMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NIPSIMOIMHENHOE JBUKEHHUE,
CBOOOJHOE MaJ€HUE TeJl, IBHKEHHUE MO OKPYKHOCTH, WHEPLUS, B3aUMOICHCTBUE
Ten, nuddys3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUAKOCTEH M TBEPABIX TE,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIaXKJEHUHU), TEIUIOBOE pPaBHOBECHE,
WCIIApEHNE, KOHJCHCAIUs, IUIABICHUE, KPUCTAILIM3AlUs, KHUIIEHUE, BIIAJKHOCTH
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWM B 3aKPBITOM COCYJE,
CBA3b MEXy IapaMeTpaMy COCTOSIHHUS ra3a B M30IpoLeccax, JJIEKTPU3alus Tedl,
B3aUMOJICHCTBUE 3aPA/I0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHUE, HCIOJIb3yS (Pu3nueckue BETUYHHBI:
KOOpJIMHATa, MYyThb, NEPEMEUIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TE€Ja, KHHETUYECKasi SHEPrusi, MOTCHIMAJIbHAs YHEPrusi, MEXaHUYecKas
paboTa, MexaHWYecKass MOIIHOCTh;, TMPU ONUCAHUM TPABUILHO TPAKTOBATH
(bU3UYECKU CMBICT KCIOJIB3YEeMbIX BEIUYMH, UX OOO3HAUCHUS U €IUHMIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BETUYUHY C JIPYTUMU
BEJIMYUHAMU;

ONUCHIBATh M3YYEHHbIC TEIJIOBbIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHMS,
UCTIONBb3yd (U3MYECKHE BENWYUHBI: JaBlCHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUUYECKOTO JBHMKEHHUSI MOJIEKYJ, CPEAHEKBaApaTUIHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHAS SHeprus, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBHSI TEIUIOBOTO JIBUTATENSl; TPH OIMUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUH CMBICT MCHOJIB3YEMbIX BEJIUYUH, HX
o0O3HAaYeHUsT W EAUHUIBI, HAXOIUTh (OPMYJbI, CBS3BIBAIONIME JITAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYHHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUYECKHE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKUe BETUUHMHBI: AJICKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJI€, HAMPSKEHHOCTD MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIUMAJIOB;
IpU OINKCAHWM TPABWIBHO TPAKTOBAaTh (PU3MUECKHM CMBICI HCIOIb3YEMBbIX
BEJIMYMH, MX OOO3HAUEHWS M E€IUHUIIBI; YKa3biBaTh (OPMYIBI, CBSI3bIBAIOIINE
TaHHYI0 (U3UYECKYIO BEIHMUUHY C APYTUMH BEIMUYNHAMU;

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHl U SBJICHUS, HCTOIB3Ys (DU3UUECKUE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHoro Tsarotenus, I, II u III 3akonsl HeroTOHa,
3aKOH COXPAaHECHUS MEXaHWYECKOM JHEPruu, 3aKOH COXPaHCHMUS HWMIIYJIbCa,
MPUHIHUIT CYNEPHO3UIUA CHUJ, NPUHUUII PABHOMPABUS HWHEPIHUAIBHBIX CUCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUYECKY0 TEOPHUI0 CTPOCHMS BELIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEN KMHETMYECKOW YHEPIUU TEIUIOBOTO JIBUKEHHUSI MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoi, MEePBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOrO 3apsaa, 3akoH KynoHa, mpu 3TOM pa3iauyaTh CJIOBECHYIO
(GOpMyYyITHUPOBKY 3aKOHA, €r0 MATEeMaTUYECKOE BBIPAXKEHUE W YCIOBHUS (TPaHULIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHITHITHI ICHCTBHSI MAIIIUH, TPHOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCJICAOBAHUIO (PU3NYSCKUX SIBICHUN U
MIPOIIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEPCHHM, MPU ITOM
dbopmynupoBaTh nMpodsiemMy/3anady U TUIOTE3y y4eOHOIro IKCIIepUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTH ONBIT U (HOPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPECHHSI (PU3NYCCKUX BEIIMYUWH, TIPH
STOM BBIOMPATh ONTUMAJBHBIH CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METOJIbI OIIEHKH MOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXJY  (U3HYECKMMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpPOBATH PE3YJIBTATHI TIOJYYCHHON 3aBUCUMOCTH (PU3HUYECKUX BEJIMYUH B BUJIC
Ta0JINII ¥ TPaUKOB, JIJIaTh BEIBOJIBI IO pe3yjIbTaTaM HCCIICI0BaHMUS,

co0Jiro1aTh MpaBmwiia 0€30MacHOTO TpyJa MpPHU MPOBEASHUU HCCIICIOBAHUM B
paMKax yd4eOHOro OJKCIIEpUMEHTa, YYEOHO-MCCIICIOBATEIILCKOH ¢ TPOCKTHOMN
JEATeIbHOCTH C HWCIOJIB30BAaHUEM HM3MEPUTEIBHBIX YCTPOUCTB U JIaOOPATOPHOTO
000py10BaHMS;

pemiatb pacy€THBIE 3aJa4d C SBHO 33JlaHHOM (PU3WYECKON MOJEIbIO,
UCTIOJIB3Ys (PU3MUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHau3a YCJIOBHS 3a/1auu
BbIOMpATh (DU3UYECKYI0 MOJIEINb, BBLACNATH (PU3NYECKHE BETUUUMHBI U (HOPMYIIHI,
HEOOXOUMBIE Il €€ pelleHHs, TPOBOAUTH PAcUYEThl U OIEHUBATh PEaJTbHOCTD
MOJIYYEHHOT0 3HAYCHUS (PU3NYECKON BETUINHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4i: BHICTPAUBAThH JIOTUUYECKH HEMPOTUBOPEUUBYIO
[IEMOYKY PACCYXJACHHM C OMOpON Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uvecKue SIBJICHNUS,

UCIIOJIb30BATh MPHU PEIICHUH YUeOHBIX 3a71a4 COBPEMEHHbIE HH(POPMAIIIOHHbIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHUS
y4eOHOW ¥ HAyYHO-TIONMYJSAPHON WHGOPMAINK, TOJTYYCHHOW W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOTYy4aeMyI0 HH(OPMAITHUIO;

IPUBOJUTH MPUMEPHI BKIIAJIA POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUIECCKUE 3HAHUS MO (PU3HUKE B TTOBCEAHEBHOM JKU3HU IS
oOecrieueHus 0€30MACHOCTH TpU OOpAIEHWH C MPUOOpAMU U TEXHUYECKUMU
YCTPONCTBAMHU, NIJISi COXPAHEHUS 370POBbS M COOIIOIEHUS HOPM DKOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEE;



pabotaTe B TpYIIE C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padOTy TPYIIIbl, PaLMOHAIBHO pACHPEAENATh OO0A3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYyallUAX, aACKBATHO OIEHUBATH
BKJIJl K&JKJIOTO U3 YYaCTHUKOB I'PYIIIbBI B PEIICHUE PACCMATPUBAEMOM MPOOIJIEMBI.

K xoniy o6yuenus B 11 kjacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCT Y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPax poiib U MecTo (GU3uKu B (HopMHpOBaAHUH
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJOTUH, B TMPAKTUYECKOW NEATEIBbHOCTH JIIOJIeH, LETOCTHOCTh U E€AMHCTBO
¢u3nYecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (PU3HYCCKUX MOJIEIICH:
TOYCYHBIN AIEKTPUUYCCKUH 3apsl, Tyd CBETA, TOYCUHBIH UCTOYHUK CBETA, SACpHAs
MOJIeNIb aTOMa, HYKJIIOHHAas MOJeNb aTOMHOIO Sifjpa MpH pElIeHUH (PU3NYECKUX
3azay;

pacno3HaBaTh (pu3nMYecKue ABJICHUS (MPOIECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUECKAs] MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JIEUCTBUSA TOKA, B3aUMOJCHCTBHUE
MarHuTOB, DJEKTPOMAarHWTHAas WHIYKIUsS, JCHCTBHE MArHUTHOTO TIOJIA Ha
IPOBOAHUK C TOKOM U JBIDKYIIMICS 3apsiji, 3JIEKTPOMArHUTHbIE KoJIeOaHUs U
BOJIHBI, TPSIMOJUHEHHOE pACIPOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIIOMIICHHE,
uHTepdepennus, audpakuus W TONSApU3ALMS  CBETa, JUCHEPCHUs CBETa,
doToanekrpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHass U HCKYCCTBEHHas
PaANOaKTHBHOCT;

OINMKCHIBATh U3YUCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHE,  DIIEKTPUYECKYI0  TPOBOAMMOCTh  PA3JIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIC SIBIICHUS (IIPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEITHYUHBI:
ANEKTPUUECKHUI 3apsifl, CUjla TOKAa, DJIEKTPUUYECKOE HANPSDKEHHE, DIIEKTPUUYECKOE
COIIPOTHUBJICHHE, PA3HOCTh MMOTEHIIUAJIOB, ANEKTPOIBIKYIIAs cuja, paboTa TOoKa,

WHAYKIIMS MarHATHOTO TOJs, cuja Ammepa, cuia JlopeHia, MHIyKTUBHOCTD

KaTYyIIKH, SHEPTUs AJIEKTPUUYECKOI0 U MAarHUTHOTO MOJIEH, IepUuol U 4yacToTa
KonebaHuil B KojebaTeIbHOM KOHTYpe, 3apsii M cujla TOoKa B Ipolecce
TapMOHMYECKUX DJIEKTPOMArHUTHBIX KojeOaHud, (OKYCHOE pacCTOsSHUE U

ONTUYECKAs CHJIA JIMH3BI, IPH OMUCAHUU MPABWIBHO TPAKTOBATh (hU3UIECCKUI
CMBICIT HCIIONB3YEMBIX BEIWYUH, WX OO0O3HAYCHHWS W EJUHUIBI, YKa3bIBaTh
(bopMyITBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUYHHY C IPYTUMH BETHUNMHAMY,

OMHCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIIOIB3YS

(du3HUecKre BEIMYNHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJTMHA BOJHBI U
4acTOTa CBETa, PHEPTUI U UMIYJbC (DOTOHA, MEPHOJ] MOypaciaaa, SHEPTus CBSI3U



ATOMHBIX SIJI€p, MPU ONHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUNA CMBICH
UCIIOIb3YEMbIX BEIUYUH, UX OOO3HAUCHHUS M EIUHUIILI, YKa3blBaThb (POPMYIIHI,
CBS3bIBAIOIINE JaHHYIO (U3WYECKYI0 BEIWYUHY C JAPYTUMHU BeJIWYHUHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKON BEJIMUYHUHBI,

aHAJTM3UPOBATh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOIB3YSd (PU3UUYECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI TPOBOAHUKOB, 3aKOH Jkoyis—JleHna, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PacpOCTPaHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHEe ODifHImTelHa misa dhoTodddexTa,
3aKOH COXPAaHECHUS JHEPrUHU, 3aKOH COXPAHEHUsI UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsS MAacCOBOTO YMCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOIO pacmaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHUE U YCJIOBUA (TpaHULbl, 00JacTH)
IPUMEHUMOCTH;

OTIPENICNIATh HAINIPaBJICHUE BEKTOpPAa MHAYKIIMA MAarHUTHOTO MOJIsl IPOBOITHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M ONHUCHIBATh M300paKEHHE, CO37]aBaEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh DKCHEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBICHUA U
IPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPH 3TOM
dbopmynupoBaTh MpoodIeMy/3a/1ady ¥ TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHMS, MPOBOAUTD OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE M KOCBEHHBIE U3MEPECHHS] (PU3NYECKUX BEIUUMH, TIPH
ATOM BBIOMpATh ONTHUMAIBHBIN CMOCOO0 M3MEpPEHHS U HWCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUYECKUX BEJIIMYUH C UCTIOIBb30BAHUEM TPSIMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATh PE3YJIbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BUJE TaOmuil U TpaduKoB,
JenaTh BBIBOABI 110 PE3YyJIbTaTaM UCCIEI0BAHNUS,

coOmroaTh npaBuiia 0€30MacHOTO TpyAa MPHU MPOBEJICHUU HCCIEIOBAaHUN B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEIBCKON U TMPOEKTHOM
NEATENIbHOCTU C HUCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U J1a0OPATOPHOTO
000pyT0BaHUS;

pemath pacy€THbE 3aJayd C SIBHO 3aJaHHOM (PU3MUECKON MOJENbIo,
UCIOJNIB3YS (PM3MYECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a9d
BEIOWpATh (PU3NYECKYIO MOJECINb, BBIACIITh (PU3MUECKHE BEIMYUHBI U (HOPMYIIHI,
HEeoOXoauMble AJisi €€ pelieHus, MTPOBOJUTHh PacyE€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYE€HHOI'0 3HaY€HUs (PU3UUECKON BETUUUHBIL;



pellaTh KaYeCTBEHHBIC 3a/1a4M: BBICTPAauBaTh JIOTUUYECKHA HENIPOTUBOPEYUBYIO
LIETNIOYKY PACCYKICHUU C ONOpPOM Ha U3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuznUecKkue sIBJICHUS,

MCII0JIb30BaTh IPH PEILIEHUHU YU€OHBIX 3a/1a4 COBPEMEHHbIE NH(DOPMAIMOHHbBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U IPEICTABICHUA
y4eOHOM M Hay4YHO-NIOMYJSAPHOM HMH(POPMALMH, TMOJIYYEHHOU M3 Ppa3IUYHbIX
MCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIIHUIO;

OOBSACHATh MNPUHUUIBI JEHCTBUA MAaIlUH, NOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh yCIOBUS UX O€30MAaCHOIO MCIIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

OPUBOJUTH MPUMEPHI BKIIAJ]a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCEAHEBHOM KU3HU JJIs
oOecrieueHus: 0€30MACHOCTH MpU OOpallleHUH € NPUOOpaMU U TEXHUUYECKHUMU
yCTPOMCTBAaMU, JJIsl COXpAHEHUsS 370POBbS U COOIIOJCHUS HOPM IKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOILIEH CpeJie;

pabotaTe B TpYIIE C BBHIINOJHEHUEM pA3JIMYHBIX COLMAJBHBIX POJIEH,
IUIaHUPOBaTh pPabOTy TpyHIbl, PALUOHAIBHO PpaCHpelNeisaTh OO0S3aHHOCTH H
IUIAHUPOBATh EATEIIBHOCTh B HECTAHNAPTHBIX CUTYalLUAX, aJACKBATHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB T'PYIIIHI B PEIIEHNE pacCMaTpUBAeMOI IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
H KOﬂquCTBO qgacoB BﬂeKTPOHHBIe CIINCOK UTOI'OBBIX CHOC06 OLICHKHA
anMeHOBaHHe
Ne Kontpoas | IlpaxkTny (uudposbie) TTaHUPYCMBIX UTOrOBBIX
a3/1eJIOB U TeM LTATOR
wn | P Bcero | HbIe ecKHe o0pasoBaTebHbIE PE3yIILTATOB C IUTAHUPYEMBIX
NMPOrpaMmblI Ka3aHMEM JTAIloB MX
padoThI padoThI pecypcsl Y pe3yNbTaTOB
(dhopMuUpoBaHUS
Paznea 1. DUBUKA U METO/JIbIl HAYUHOI'O TIO3HAHMUSA
HAy4YUTHCS YerHsli ompoc.
OOBSCHATD POJIb Dusnaeckuit
(U3UKY B KU3HU AMKTAHT.
YelIoBEKa 1 66 CamocrosTenbHast
3HAaYEHHE B pabora.
KonTtponsaas pabora
CUCTEME
€CTECTBEHHBIX
HayK; OOBSICHATH
3HAYEHUE MOHITUH
bubmuoreka [IOK "Mozens",
®u3rKa U METOIbI . .
1.1 2 https://m.edsoo.ru/7f runoresa",
Hay4YHOTO MO3HAHUS
yd 41bf72 "3akoH", "Teopus";

3HaTh OCHOBHBIE
METO/IbI H3yYCHHUSI
PUPOIBI;
[TIOHUMATh U
00BICHATE
CYIIECTBOBaHUE
TpaHHUI]
MPUMEHUMOCTH
pa3InYHbBIX



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

buznuecKux
3aKOHOBJIEMOHCTPHU
poBaTh Ha
puMepax poJib U
MecCTO (pU3UKHU B
dbopmMupoBaHUN
COBPEMEHHOM
Hay4YHOU KapTHUHBI
MHUpa, B Pa3BUTHH
COBPEMEHHOU
TEXHUKH U
TEXHOJIOTHH, B

MPaKTUYECKOU
NeATEIILHOCTH
JIFOJICH

Hroro no pazgeny

Pazgen 2. MEXAHUKA

HAYy4YUTHCA YeTHsli ompoc.
00BACHSITH Dusnuecknii
3HAYEHUS TOHITUN JAUKTAHT.
"MaTepHaTbHAS CaMocTosTelbHas
non pa60Ta.
Touka'", ""cucrema
bubmorexa [JOK . KonTponbHas pabora
otrcuéra","cpenHss
2.1 Kunemarnka https://m.edsoo.ru/7f

41bf72

CKOpOCTB",
"MITHOBEHHas
CKOpOCTB",
"yckopenue" ;
HAYYUTHCS
OIpeNeNsATh
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XapakTep
JIBIKEHUSI TEJla B
BbIOpaHHOM
CHCTEME OTCUETA;
OOBSICHATh
TPaHUIIBI
MIPUMEHUMOCTHU
MOJIENH
MaTepHalbHOU
TOYKH;

HAYYUTHCS
n300paxxaTh
paamyc-BeKTOD,
BEKTOP
nepeMenieHus u
OTIPENEIATh
KOOpJMHATHI Tella B
3aJJaHHBI MOMEHT
BpPEMEHH; OTJINYATh
NPSAMOJIMHEHHOE U
KPUBOJMHEUHOE
JIBUKECHHE,

BBIPAXAaTh
buzndeckue
BEJIMYMHEI B
enquauniax CU;
3aMuChIBaTh
yCIIOBHUE U
perieHue
KOJIMYECTBEHHBIX U




rpau4ecKux
3az1a4 1o
COCTaBJIEHHOMY
aITOPUTMY;
HAYYUTHCS
OTIMCBIBATh U
OOBSICHATH
PaBHOYCKOPEHHOE
u
paBHO3aME]ICHHOE
MPSMOJIMHENHOE
JIBIDKCHHE,
MIPUBONTH
MIPUMEPBI
pa3IMYHbIX THUIIOB
JBUKECHUS B
OKpYKaroIeM
MUDE;

3HATh CMBICT
NOHATUH "MyTh",
"Bpems",
"cKopocCTh",
"yckopenue",
"nmepemenieHue";
HAyYUTHCA
CHUCTEMAaTU3UPOBAT
b U
BOCIIPOU3BOIUTh
3HAHUS U HABBIKH,
MOJY4YEeHHbIE TTPU




M3Y4YEHUU TEMBbI
"Kunemaruka"

2.2

Jnnamuka

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

HAYYUTHCS
HaXOJIUTh CBS3b
MEXITY
B3aHMOJICHCTBHEM
TEJ U CKOPOCTHIO
WX IBUKEHU,
MPUBOJUTH
MIPUMEPBI
MIPOSIBIICHUS
WHEPLHHU B OBITY;
OOBSICHATD SABJIEHUE
WHEPIUH;
OOBSICHSATE OIBITHI
o
B3aHUMOJEUCTBUIO
TEN U JenaTh
BBIBOJIBL;
OOBACHATDL CMBICIT
MOHATHS
"UHepIMaIbHAs
cucremMa oTcuéra,
"macca", "cuna'";
OIIpeNeNsATh
TPaHUIBI
MIPUMEHUMOCTHU
3ak0HOB Hpr0TOHa;

3HATh OCHOBHBIC
BH/JIbI CHJI U YMETH

YcrHbIM onpoc.
®dusznyeckuii
JUKTAHT.
CamocrosTenbHast
paborta.
Kontponrsnas padora
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OIPE/ICIISATh UX B
3aJJaHHOM
CUTYAIIHH;
HAYYUTHCS
OTIPENIETSAITh MacCy
TeJa Mo pe3yibTaTy
ero
B3aHMOJICHCTBHUS C
JIPYTUM TEJIOM;
Hay4UTHCSI peniaTh
3aJa4U C
MIpUMEHEHUEM
MaTeMaTHIEeCKOrO
BBIpKCHUS
BTOPOTO 3aKOHA
HrroToHa;
HayYUTHCS
00BICHATE
XapaKkTep
B3aHUMOCUCTBUA
TEJI Ha OCHOBE
TPEThEro 3aKOHA
HrroToHa;
OOBSICHITH CMBICI
MMOHATHS
"reoLieHTprUeCcKas
cuctema mupa';
OOBSCHSITD OTIBITHI,
JIOKa3bIBAIOIINE
BpalieHue 3eMiiu;




COIIOCTABJIATh
AKCIIEPUMEHTAIBH
bIC U
TEOPETUICCKHEC
3HAHUS C
00BEKTUBHBIMU
peaTusIMU KU3HU;
YMETh
dbopMynupoBarth
3aKOH BCEMHUPHOTO
TATOTCHUS,
HAyYUTHCS
TIPUBOTUTH
MIPUMEPBI
MIPOSIBIICHUS
3aKOHA
BCEMHUPHOTO
TSATOTCHUS B
OKpYIKaroIeM
MHUpE; U300pakaTh
HarpaBJICHUE
I'PaBUTAITMOHHBIX
CHII; 3HATh CBS3b
CHIIBI TSDKECTH C
Maccoli Tena;
HAYYUTHCS
CUCTeMAaTHU3HPOBAT
b, 00001IaTh U
JIeNaTh BBIBOJIBI O




SIBIICHUU
TATOTCHHS,
HAYYHUTHCS
OTJINYATh BEC OT
CHUIBI TSDKECTH;
rpaduuecku
n300paxarhb Bec,
CUILY YIPYTOCTH;
00BSACHATH
BO3HUKHOBEHHE
COCTOSIHUS
HEBECOMOCTH;
IPUBOJNTH
HpUMEpPbI
pas3InYHbIX BUAOB
nedopmaiuu B
OKpY’KarolieM
MUDPE; ONUCHIBATh
ynpyrue
nedopmaruu
MaTEeMaTUYECKH C
MIOMOIIIBIO 3aKOHA
I'yka; onpenensrsb
I'paHUIIbI
IPUMEHUMOCTH
3akoHa ['yka;
HAy4YHUTHCS
U3MEPSTh CHITY
TPEHUs MOKOS,
CKOJIbXKCHHUS,




KaueHHs;, Ha3bIBaTh
CIIOCOOBI
YBEJIIMYCHUS U
YMCHBIIICHUS CHITBI
TPCHWUS; IPUMEHSTh
3HAHUS O BUIAX
TPEHMsI U crIocobax
WX U3MEpPEHUs Ha
MIPAKTHKE;
O0OBSICHATD
SIBJICHUSI,
MIPOUCXOISIINE 13-
3a HaJWYUs CHIIBI
TpEHUs

2.3

3aKOHBI COXpaHCHHA
B MCXaHHUKC

bubmorexa [IOK
https://m.edsoo.ru/7f
41bf72

HAYYUTHCS
OOBSICHATH 3HAYCHHE
MOHATUH  "UMIYJIBC
Tena", "UMITYJIbC
cuibl"; 3HATH 3aKOH
COXpaHEHUs
UMITYJIbCa;
OTIpEICTIATh
I'PAHMIIBI
MIPUMEHUMOCTH
3aKOHA COXPAaHEHUS
MMITYJIbCA;
MPUMEHATh  3aKOH
COXpaHEHUs
UMITyJIbCa JUTSI
OTUCAHUS

YcTHBIM ompoc.
duznyeckuit
JTUKTAHT.
CamocrosTenbHast
pabora.
KonTtponsaas pabora
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PEAKTHUBHOTO
JIBUKCHUS;

HAyYUTHCS
OTIMCHIBATH
MepPexXoJlbl  OJHOTO
BHJIA DHEPIUH B
ApYro¥;

HAYIUTHCS
MIPUMCHSIT
UMEIOIITUECS 3HAHUS
K PEIICHUTO
KOHKPETHBIX  3ajad
(3aKOH COXpaHEHHUS
UMITyJIbCa, 3aKOH
COXpaHEHHUS
SHEPTUH); TPAMOTHO
0(OpMIIATH perieHre
3aJa4y B TETPaju;
UCIIO0JIb30BAaTh
MaTeMaTUYeCKun
anmapar B pelleHUuu
3aJa4  Ha  ypoKax
bu3nuku;  OBIAJETDH
HAyYHBIM MOJIX0J0M
K PEIICHUIO0
pa3IMYHBIX 3a7a4 10
TeMme;

UCIIOJIb30BATh
TEOpEeTUYECKHE
3HaHUA 10 (U3HUKE B
MMOBCEIHEBHOU




KU3ZHU ULt
obecrieyeHust
0e30MmacHOCTH  NpU
oOpareHuu c
npudopamu u
TEXHUYECKUMHU
YCTpOWCTBaMH, IS
COXpaHECHHSI
3JI0pPOBbSI "
COONIOICHUsT  HOPM
HKOJIOTMYECKOTO
TIOBEICHHSI B

OKpY>Karolleu cpee;
paboTath B rpyrie

C BBIIIOJTHCHUEM

pa3IMYHbIX
COIIMAJIbHBIX
poJei,
IUTAHUPOBATh

paboTy TpyNIIbI,
paroHaIbHO
pacnpenensiTh
0053aHHOCTH U
IJIAHUPOBATh
JICATEILHOCTD B
HECTaHIAPTHBIX
CUTYaIUsX,
aJICKBATHO
OLICHMBATH BKJIA]I
Ka)KJ0To U3




Y4aCTHUKOB
TPYIIIBI B pELICHUE

paccMaTpuBaeMoil
poOIeMbI
Wtoro mo paznery 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
OIIMCBIBATH VYerHbli ompoc.
U3Y4YEHHbIE duznyeckuit
TEIJIOBBIE CBOMCTBA JMKTaHT.
Tell HW  TEIUIOBBIE CamocrosgrenbHas
pabora.

3.1

OCHOBEI
MOJIEKYJIIPHO-
KUHETHYECKOMH
TEOPUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72

SIBIICHHSI, HCTIOJB3YS
buznueckue
BEJIMYMHBI: JaBJICHUE
rasa, TeMIlepaTypa,
cpenHsas
KHHEeTHYeCKasl
SHEprus
Xa0THYECKOTO
JBYDKEHUS MOJIEKYII,
CpeIHEKBaIpaTU4Ha
s CKOPOCTb MOJIEKYII,
KOJINYECTBO
TEIUIOTHI,
BHYTPEHHSS
DHEprus, pabora
raza, ko3(pduuuenr
MIOJIE3HOTO JECHCTBUSA
TEIIOBOTO
JIBUTATEJIS; npu
OTHMCaHUH

Kontponsnas padora
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IIPaBUJILHO

TPaKTOBATh
(du3znyeCKuil CMBICIT
HCIIOJIb3YEMBIX
BEJIMYMH, ux
0003HaYECHUS u
C/IMHUIIBI, HAXOJUTh
bopMyIbI,
CBSI3BIBAOIIIHE
JTAHHYIO
buznyecKyro
BEJTUYHHY C IPYTHMH
BEJTMYMHAM;
HCII0JIb30BaTh
TEOpEeTUYECKHe
3HaHUS 10 (U3HKE B
IIOBCEIHEBHOU
KU3ZHU TUIs
obecrieyeHus
0e30MacHOCTH  MpU
oOpareHun C
npudopaMu u
TEXHUYECKUMU
ycTpoiicTBamMu, st
COXpaHEHHUS
3JI0POBbSI u
COOMIOJICHUsT  HOPM
HKOJIOTHYECKOTO
MOBE/ICHUS B

OKpY>Karollen cpene;




paboTats B rpymre
C BBITIOJIHEHHEM
Pa3INYHBIX
COLMAITBHBIX
pouen,
TUTaHUPOBATh
paboTy rpynmsl,
panroHaIHLHO
pacripenensiTh
00s13aHHOCTU U
TUTAHUPOBATh
NeSITeTbHOCTH B
HEeCTaHIaPTHBIX
CUTYAIIHSX,
aJICKBaTHO
OIICHUBATh BKJIA]]
KaXJIOTO U3
YYaCTHHKOB
TPYIIIBI B pEIICHUE
paccMaTpuBaeMoin
poOJIeMbI

3.2

OCHOBBI
TEPMOTUHAMHUKHU

10

bubnuoreka [IOK
https://m.edsoo.ru/7f
41bf72

aHAIU3UPOBAT
b buszndeckue
MIPOLIECCHI u
SIBJICHUS, UCTIONIB3YS
buznyecKkue 3aKOHbI
Y TIPUHIINIIBL: CBSI3b
cpenHen
KUHETUYECKOHN
SHEPTrUM TEIJIOBOTO

YcTHBIH ompoc.
Puzndecknit
JUKTAHT.
CamocTrosTenpHas
paborta.
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JBUKCHUS MOJICKYJ
c a0COoIIIOTHOM
TEMIIEPaTYpPOH,
MIEPBBII 3aKOH
TEPMOIMHAMUKH,
IIPH 3TOM pa3InyaTh
CJIOBECHYIO
(bopMyIUpPOBKY
3aKOHa, ero
MaTeMaTHIeCKOe
BBIpOKEHUE "
ycioBusl  (TpaHUIBL,
001acTH)
MPUMEHUMOCTH;
OOBSICHATH
OCHOBHBIE
MIPUHIIMIIBI
JIeHCTBHUSA MaIllkH,
puOOPOB U
TEXHUYECKUX
YCTPOMCTB;
pas3ianyath ycIoBuUs
ux 0e30MmacHoOro
HCIIOJIb30BaHUS B

MOBCEIHEBHOM
JKU3HMU;
ArperartHblie Bu6 OK HAyYUTHCA VcTHBI# ompoc.
HOIHNOTEKA .
COCTOSIHUSI I OTJINYaTh Dduznuecknit
3.3 https://m.edsoo.ru/7f HKTAHT
BenectBa. @a3oBble arperaTHbie ! .

MIEPEXO0/IbI

41bf72
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COCTOSIHHS
BCIICCTBA;
KpUCTAJUTHYECKUE
u amop(dHbIe Tena
110 UX CBOMCTBaAM
OT XKHJIKOCTEH U
ra3oB; OOBSICHATE
3HAYCHNE MOHATHH
"aHu3zoTponus",
"amopdnoe Teno",
"KUIKUNA
KpucTasul'; 3HaTh
oOnactu
MIPUMEHEHUS
KUIKIX
KpHUCTAJJIOB

CamocrogTenbHas
paborta.

Hroro no pazgeny

24

Paznea 4. JIEKTPOAUHAMMUKA

4.1 DneKTpocTaThKa

10

bubmorexa [IOK
https://m.edsoo.ru/7

f41bf72

HAYYHUTHCS
OOBACHSTH OIBITHI I10
DIIEKTPU3ALUN  TEJI;
[IPHUBOINTH
PHUMEDPEI,
JIOKa3bIBAIOIIHE
CYIIECTBOBaHUE
IEKTPUUECKUX
3apsiioB pa3HbIX
3HAKOB; TPUMEHSITh
3HaHUA O crocodax

YcTHBIM omnpoc.
Dduznaeckuit
JIMKTaHT.
CamocTosTenpHas
paborta.
KonTponwsnas pabora
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ANEKTPU3ALNHT 5
3aKOHE COXPaHEHHUS
AIEKTPUYECKOTO
3apsiaa IS
00BICHECHUS
SIBJICHUH
OKPY>KaroIEero
MHPA;

HAaY4YUThCA
OINNCHIBATh
pacIoJIOKEHNE
CHUJIOBBIX JIMHUH
AIEKTPUYECKOTO
TOJIS TOYEYHOT'O
3apsiaa i
3apsHKEHHOTO 1M1apa;
NPUMEHATh  3HAHUS
13 Kypca reoMeTpuu
TS MOCTPOECHUS
BEKTOPHBIX CyMM
KYJIOHOBCKHUX CHJI U
HANPSKEHHOCTH
TOJIs; pelliaTh 3a/1a4u
Ha MIpUMEHEHUE
MpUHIIUIIA
CyNEepHO3ULUHU
MOJICH;

HAyYUTHCA
OOBSICHATL SIBIICHHS
ANEKTPOCTATUYECKON

MHIYKIHY,




080)20600020003§
MOJIsIpU3ALUU
JIUDJICKTPUKOB;
IMOHUMATh CMBICIT
¢busndeckoit
BCIINYUHBI

" IU3IeKTpUYecKas
MIPOHUIIAEMOCTH";
BBIBOJIUTH 5
MPUMEHATH GOPMYITY
st pacuéra
JIMRJIEKTPUYECKON
MIPOHUIIAEMOCTH;
00BICHATE
MOBEJICHHE
MTPOBOTHUKOB H
JTUDJICKTPUKOB B
MEKTPOCTATHYECKO
M MOJIE;

HAyYUThCS
0OBSICHATDL 3HAYEHHUE
MMOHATHHN
"moreHuman",
"pa3HOCTh
IMOTEHITHAIOB",
"3KBUIIOTEHIIHATIbHEI
e noBepxHoctu",;
BBIBOJUTH 5
MPUMEHSITh
(bopmyIbI TUIS
pacuéra noreHuuai€a




u pasHocTU

[IOTEHLIUAJIOB;
HCII0JIb30BaTh
TEOPETUYECKHE
3HaHUA 10 (U3HKE B
IIOBCETHEBHOU
KU3ZHU JUIs
obecrieyeHust
0€30MacHOCTH  NpHU
oOparieHnn C
npubopamu u
TEXHUYICCKUMHU
YCTpOWCTBaMH, IS
COXpaHEHMSI
3JI0POBbSI u
COONIOICHUsT  HOPM
HKOJIOTUYECKOTO
HIOBEJICHUSI B

OKpY>Karolleu cpee;
paboTath B rpyIie
C BBITIOJTHCHHEM

Pa3InYHBIX
COIIMATBHBIX
poJei,
TUIAHUPOBATh
paloTy rpynmsl,
paroHaIbHO
pacnpenensith
00513aHHOCTH U
TUIAHUPOBATH
JEeSITeILHOCTD B




HCCTAaHAAPTHBIX
CUTyalluix,
aZICKBATHO
OILICHMBATB BKJIA]]
KaXJ0To 13
YY4aCTHUKOB
TPYIIIBI B pELICHUE
paccMaTpuBaeMoit
poOIeMbI

4.2

TTocTossHubIHI

()J'ICKTpI/ILIeCKI/Iﬁ TOK.

Toxu B pa3muyHBIX
cpenax

12

bu6moreka [IOK
https://m.edsoo.ru/7f
41bf72

3HATh YCIOBUS
BO3HUKHOBCHUS
AIEKTPUIECKOTO
TOKa B
MIPOBOJAHUKAX U
OOBSICHATH UX C
TOYKH 3PEHUS
AIIEKTPOHHOU
Teopuu
MIPOBOAUMOCTH;
HAY4YHUTHCSI peliaTh
3aJa4u Ha PacuéT
CHUJIBI TOKA;
HAYYUTHCS
YUTATh U CTPOUTH
BOJIbT-aMIIEPHbIE
XapaKTEePUCTUKH
pa3IMYHbIX
MIPOBOIHHUKOB;
MPUMEHSITH

bopmyny s

YcTHBIM ompoc.
Ddusznueckuii
IOUKTaHT.
CaMocTosITelbHAas
paborTa.
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pacuéra
COTNIPOTHUBIICHUS
MIPOBOJIHUKA U
MaTeMaTHIeCKOE
BBIpOXCHHUE 3aKOHA
OmMa [u1st peteHust
KOJIMYECTBEHHBIX U
rpaduueckux
3a]a4;

HAYYUTHCS
OOBSICHATD
3HaUCHNE TOHSITHH
"3JeKTpOABIKYIIIA
s cruna',
"CTOpOHHUE CUJIBI";
3HATh OCHOBHBIC
XapaKTePUCTUKHU
HCTOYHHKOB TOKa;
HaY4YUTHCA
MIPUMEHSTH 3aKOH
OmMa ISt HOJTHOH
LETH TIPU peIICHUU
3aj1a4;

Hay4UTbHCS
CHUCTEMATU3UPOBAT
b U
BOCIIPOU3BOIUTh
3HAHWS U HAaBBIKH,
MOJY4YEeHHbIE TTPU
W3YYEHUU TEMBI




"3aKOHBI
IOCTOSIHHOTO TOKA"

Uroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO

YACOBIIO 68

[TPOTPAMME




11 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

KoaunuecTBo 4acoB

KoHuTtpoisb
HbIE
padoTbI

Bcero

IIpakTHy
ecKue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

CITMCOK MTOT'OBBIX
IJIAHUPYEMBIX
pE3yIabTATOB C

yKa3aHHEM 3TarloB UX
(hopMupoBaHUS

croco0 OIeHKH
HUTOI'OBBIX
IJIAHUPYEMBIX
pe3yJabTaTOB

Paznea 1. JIEKTPOAUHAMMUKA

1.1

MaruuTtHoE 10JI€E.
DneKTpoMarHuTHas
WHTYKITUS

11 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

pacrno3HaBarh
buznueckue
ABJIEHUS (IIPOLIECCHI)
1 OOBSICHATH UX Ha
OCHOBE 3aKOHOB
ANEKTPOIMHAMHKHU U
KBAaHTOBOU (DM3HKHU:
MAarHUTHOE IEUCTBUA
TOKa,
B3alMOJEICTBHE
MAartHuToB,
AJIEKTPOMArHUTHAS
WHIYKLMS, TEHCTBUE
MardUTHOTO ITOJISA Ha
MIPOBOJIHUK C TOKOM
u JBHKYILIUHICS
3aps;

OINMCHIBATh
MardUTHBIE
CBOICTBA BEILECTBA
51
AJIEKTPOMarHUTHbHIE
SIBJICHUS
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(mporrecchl),
UCIIO0JIB3YS
¢duznueckue
BEJIMYUHBIL:
VHTYKITHST
MarHuTHOTO  TIOJI,
cuna Amnepa, cuia
Jlopenua, pu
OTIMCaHUH
MPaBUIHLHO
TPaKTOBAaTh
buznyecKkuit cCMbICIT

HCIIOJIB3YEMBIX
BEJINYHH, ux
0003HaYEHUS u
CIUHHUIIBI, YKa3bIBATh
bopmyIIbI,
CBSI3BIBAIOIINE
JTAHHYIO
(U3HIECKYIO
BEJIMYUHY C PYTHUMHU
BEJINYMHAMU;
aHAJIM3UPOB
aTh (QuU3NYECKUe
MIPOIICCCHI u
SIBJICHUA,
HUCHOJIB3YS
busnueckue
3aKOHBI u

IMPUHOUWIIBI:




3aKOH
AIEKTPOMATHUTHOMN
WHTYKIIIH, npu
3TOM paznn4arb
CJIOBECHYIO
(bopMyIUpPOBKY
3aKOHa, ero
MaTeMaTHIeCKOe
BBIpa)KCHUE "
ycnoBusl  (TpaHUIBL,
001acTH)
PUMEHUMOCTH,
OTIPENeIATh
HarpaBJIeHUE
BEKTOpa HMHAYKIHUU
MarHuTHOIO  MOJIA

MIPOBOJAHHKA c
TOKOM, CHJIBI
Amnepa W CHIIBI
Jlopenua;
HCII0JIb30BATh
TEOpeTUYeCKHe
3HaHUA 10 (U3UKE B
IOBCEIHEBHOM
KU3ZHH TUIs
obecrieueHus
0e30macHOCTH  MpHU
obpateHuu c
npubopamu u
TEXHUYECKUMU

YCTpPOMCTBaMH, ISt




COXpaHCHHMSI

3/I0pOBbS u
COONIOAECHUST  HOPM
9KOJIOTMYECKOTO

IIOBCACHU A B

OKpY>KalolleH cpee;

paboTaTh B rpymine
C BBITIOJTHEHHEM
Pa3INYHBIX
COIIMATBHBIX
poien,
TUTAHUPOBATh
paboTy rpymnimsl,
paloHaIbHO
pacnpenensiTh
00s13aHHOCTH U
IJIAHUPOBATh
JESITEIbHOCTh B
HECTaHIAPTHBIX
CUTYaIUsX,
aZIeKBaTHO
OIICHUBATh BKJIA](
KaXX0Tr0 U3
YY4aCTHUKOB
TPYIIIEI B pelIeHue
paccMaTpuBaeMoit
poOIeMbI

Hroro no pazneny 11

Pazgen 2. KOJIEBAHUS U1 BOJIHBI




2.1

Mexannueckue u
AIIEKTPOMArHUTHBIC
KOJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

HAYYUTHCS
OOBSICHATL  CMBICH
MMOHATHH
"MeXaHHYECKHE
KoyicOaHus",
"MaTeMaTHYECKUI
MasTHUK";
MIPUBOIUTH TIPUMEPHI
K0J1e0aTeJIbHOIO
JIBIDKEHUS 51
OTIMCBHIBATh YCJIOBHS
€ro BO3HUKHOBEHHS;
HAyYUTHCS
OOBSICHATL  CMBICH
MMOHSATHMN i
(bU3UIECKUX
BEJINYUH
"rapMOHUYECKHUE
Koyebanus",
"ammuuTyna",
"nepuon",
"gactora", "¢aza";
OIMMCKLIBATH
TUHAMUKY
K0J1€0aTeJIbHOIO
JIBIOKEHUS 5
MIpeBpalieHue
SHEpPrUM Ha IpuMepe
MPYKHHHOTO u
HHUTSIHOTO
MasiTHUKOB; peIlaTh
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3a/1a4u c
HCII0JIb30BAHUEM
ypaBHEHUS
rapMOHUYECKUX
KoJIeOaHHUii;

IIpU ONHMCAHUU
¢duznyeckoro
mporecca NpaBUJIbHO
TPaKTOBaTh
buznyecKuit cCMbICIT

HCIIOJTb3YEMBIX
BEJIMYH, ux
0003HaYCHHS "
CIUHUIIBI, HAaXOIHUTh
bopmyIIbI,
CBSI3BIBAIOIINE
JTAHHYIO
(U3HIECKYIO
BEJIMYMHY C JIPYTUMH
BEIIMYMHAMU;
UCTIOJIb30BaTh
TEOPETHUECKHUEC
3HaHUs 10 (U3UKE B
IOBCEIHEBHOM
KU3HU JUISt
obecreyeHus
0€30MacHOCTH  MpHU
obpateHuu c
npubopamu u
TEXHUYECKUMU

YCTpPOMCTBAMH, ISt




COXpaHCHHMSI

3/I0pOBbS u
COONIOAECHUST  HOPM
9KOJIOTMYECKOTO

IIOBCACHU A B

OKpY>KalolleH cpee;

paboTaTh B rpymine
C BBITIOJTHEHHEM
Pa3INYIHBIX
COIIMATBHBIX
poJen,
TUTAHUPOBATh
paboTy rpymnimsl,
paloHaIbHO
pacnpenensiTh
00s13aHHOCTH U
IJIAHUPOBATh
JESITEIbHOCTh B
HECTaHIAPTHBIX
CUTYaIUsX,
aZIeKBaTHO
OIICHUBATh BKJIA](
KaXX0Tr0 U3
YY4aCTHUKOB
TPYIIIEI B pelIeHue
paccMaTpuBaeMoit
poOIeMbI

2.2

Mexannueckue u
AJIEKTPOMArHUTHBIE
BOJIHBI

bubnumorexa [IOK
https://m.edsoo.ru/7f
41c97c

HAYYUTHCSI
OOBACHATH
3HAYEHUE TMOHATUI
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"BonHa", "mauHa
BOJIHBI", "CKOPOCTh
BOJIHBI"; 3HATH
yCIOBUS
BO3HUKHOBEHHS,
OTJINYHSI |
0COOEHHOCTH
pacpocTpaHeHuUs
MOTIEPEYHBIX U
MPOJIOIBHBIX BOJIH;
3HATh
MaTeMaTHYECKYIO
CBSI3b MEXKTY
JUINHOU U
CKOPOCTBIO BOJIHBI,
3HATh YpaBHEHUE
rapMOHUYECKOM
Oeryliei BOJHBI;
HAYYUTHCS
MPUMEHSITD
ypaBHEHUE
rapMOHUYECKOM
Oery1ieil BOJHBI
JUTSL HAXOXKICHUS
BEJIMYUH,
XapaKTePU3YIOIINX
pacnpocTpaHeHHe
MEXaHUYECKUX
BOJIH; 3HATh
OTJINYHSI TIOCKUX




U chepruecKux
BOJIH, YMETh
MPUBOAUTH HX
MIPUMEPBHI;
3aIIMCHIBATh
YCIIOBHE U
perieHue 3aaa4 mno
COCTaBJICHHOMY
aITOPUTMY;

HAyYUTHCS
O00BICHATE
3HAYCHHUE MMOHATHS
"3JIeKTpOMarHuTHa
s BoJTHA"; 3HATh
YCIOBHUS
BO3HUKHOBEHUS U
pacrnpocTpaHeHus
AIEKTPOMArHUTHBI
X BOJIH, OCHOBHBIE
MOJIOKEHUS TEOPUHU
MakcBenna,
CBOMCTBaA
AJIEKTPOMArHUTHBI
X BOJIH; HAYYUThCS
CpaBHUBAaTh
CBOMCTBA
AJIEKTPOMAarHUTHBI
X U MEXaHUYCCKUX
BOJIH




2.3

OnTuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f
41c97c

UCIIOIb30Ba
Th TEOPETUUECKUE
3HAHUS o
buznke B
MOBCEIHEBHOM
KU3HU TUTSt
o0OecrieueHus
0e30macHOCTH
pu 00paIleHUH C
npubopamu "
TeXHHUYCCKHUMU
YCTPOWCTBAaMH,
JUI  COXpaHCHHS
3I0POBBS U
COOJIIOIEHUSA
HOPM
HKOJIOTUYECKOTO
TTOBEJICHUS B
OKpY Karolen
cpene;
paboTtath B
rpy1re ¢
BBITIOJTHEHUEM
Pa3IMYHBIX
COITMAJIBHBIX
poJien,
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TUTAaHUPOBATH
paboTy rpymnisbl,
parroHaIbHO
pacmpenensiTh
00513aHHOCTHU U
TUTAaHUPOBATH
JeSITEIbHOCTD B
HECTaHJIaPTHBIX
CUTYAIHsIX,
aJIcKBaTHO
OLICHUBATh
BKJIaJ] KQXKJIOTO
U3 YYaCTHUKOB
TPYIIIEI B
pelieHue
paccMmarpuBaeM
oM MPOOIEMBI

Hroro no pazneny

24

Pazzen 3. OCHOBBI CHEIIUAJIBHOM TEOPUY OTHOCUTEJIBHOCTH

OcHOBEHI
. bubnuoreka [IOK
CIIelIMaIbHOM
3.1 - 4 https://m.edsoo.ru/7f
p 41c97c
OTHOCHUTEIBLHOCTH
Hroro no pazneny 4

Pazgen 4. KBAHTOBAS ®U3UKA
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DJIEMEHTHI

bubnnorexa [IOK

4.1 . 6 https://m.edsoo.ru/7f
KBAaHTOBOU OIITUKU 41c97¢
bubmmoteka LIOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f
41c97c
bu6mmoreka [{OK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f
41c97c
Hroro mo pazmeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3NKU

DIIeMEHTHI bu6mmoreka [IOK
5.1 ACTPOHOMUU U 7 1 https://m.edsoo.ru/7f
acTpoPpU3UKHU 41c97c
Hroro no pazmeny 7
Paznen 6. OBOBILIAIOIIEE IIOBTOPEHUE
bu6mmoreka [JOK
6.1 Obobwaiomiee 4 https://m.edsoo.ru/7f
MMOBTOpPEHUE 41c97¢
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PesepBHOE BpeMs 3
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YACOBIIO 68 4
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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