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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIUY TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepanyu, peATU3YIOLINX OCHOBHEIE
oOpa3oBaTreNbHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromumxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHbIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIaHUPYEMbIE
pe3ysnbTaTthl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METANpPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI [0 rojiaM 00y4EHUs;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUMX 3aKOHAaX NPHUPOAbI, BBICTyINas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB W SIBIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpendeNsieT XapakTep M pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTU B c(pepe SHEPreTUKHU, TPAHCIIOPTA, OCBOSHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHME YMEHUN NPUMEHSATh HAYYHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU YUYE€OHBIX UCCIICTOBAHUM.

B ocHOBY Kkypca pusuku 111 ypOBHS CpeIHETO 0011ero 00pa3oBaHUsI TTOJIOKEH
pAA UIeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTHYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3esioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK M1 COBPEMEHHOM (DM3HKHU.



Hoes eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYT ¢u3nyeckux Teopui. BenmymwuM B Kypce sBiseTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPUIOKEHUN H3yUYEeHHbIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIEHUS
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpPEAHEro OOILIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIAIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TIPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOILIECCOB).

CHCTEeMHO-AeSTENbHOCTHBIN TOJX0 B Kypce (PM3MKU pealn3yeTcsl MpPexIe
BCEro 3a CYET OpPraHU3allUM SKCIEPUMEHTAIBHOM AESTEIbHOCTH 00YyYaroIMXCs.
Jli1st 6a30BOT0 YPOBHS Kypca (PU3UKHU — ITO UCIIOJIb30BAaHUE CUCTEMbBI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke OObEIUHEHBI B OOIIMN CHUCOK YYEHHYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX padOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIISIETCA yYaCTHUKaMU 00pa30BaTeNbHOrO Ipoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus kabuHeta ¢usuku. [Ipu
3TOM OO0ECTeunBaeTcsl OBJAJCHHWE OOYyYalONMMHCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyecKol MOAENbI0, TO3BOJIAIOIIME TPUMEHSATh W3YYCHHBIE 3aKOHBI |
3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpUpysl 3HAHUS W3
pa3HbIX pasnaesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUsI (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY KaIOLIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOACNU IS CUTyalluu MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k maTepuaIbHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3HKK HA ypOBHE
cpenHero ooOiero oopa3oBaHUs JIOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe GpU3MKHU AOHKHO OBITH HEOOXOIUMOE
1abopatopHoe 0O0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTrpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIHOHHOE 000PY/I0BaHHE.

JemoHCcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUH C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpalui s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0O€CleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
1a00opaTopHOTO O00OPYZOBAHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCTIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMU LIENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMIICHHS OOYYarOMIMXCS K HayIHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (GOPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yibTaTa U3y4eHHUs OCHOB
CTPOCHHMSI MaTepHH U (HyHIaAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
($u3nyeCKUX 3HAaHUM U HAYyYHBIX J10Ka3aTEIbCTB;

o (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHeM CIIEeIyIOMNX 3a71ad B

mporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHusI:

e TMpuOOpETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M SJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATHh TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SIBICHUA B TPUPOAE U NS TNPUHATHUS
MIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMHOCOOOB pEIIECHUS pa3IUYHbIX 3aJad C SBHO 3aJlaHHOM
dusznyeckoil Monenbplo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIMSHUS Ha OKPYKAIOILYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIW3a W HHTEpIpeTanuu UHGOpMaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBHM JJIsi Pa3BUTHUsI YMEHHUI MPOEKTHO-UCCIIEA0BATENbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CpPETHETO OOIIEro
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeleN0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensnaraemplii B mporpamMMe 1o (QU3MKE INEepeYeHb JabopaTOpHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENAaeT BHIOOP
pOBENECHUs J1a0OpPaTOPHBIX PabOT M OMNBITOB C YYETOM HWHIWMBHYaTbHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETro
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUH. [ paHHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJloroBblE W IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUE. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U MepeMelIeHus
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeiHoe nBrkeHue. /J[BUKeHe MaTepUaIbHON TOUKH 110 OKPY>KHOCTHU
C MOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO. YTIJIOBAasi CKOPOCTh, JTUHEWHAs! CKOPOCTh.
[lepuon u yactota obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE MTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBukeHUs Tena, OPOIICHHOTO TMOJ| YIJOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hanpagienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopmvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLIECHHS MEXAY IIyTAMH, MPOWUJICHHBIMUA TEJIOM 3a
MOCIICIOBATENbHBIE PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['amunes. IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa aiist
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbBIX TOUEK.

3akoH BcemupHoro TtaroreHus. Cmiia Tsokectu. llepBas KocMuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiapxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpauieHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUnm.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBeCHUs TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanrie 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHUus @ MexXaHuKe

NmMnynbc MaTtepualibHOW TOYKM (Tejna), CUCTEMbl MaTEPUAIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HUMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuiel. MOIIIHOCTE CHIIBI.

Kunernueckass sHeprusi MarepualibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrUsl. [ToTeHnuuanbHas SHEprus YIpYro
nehopMUpoBaHHON NPy KUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3HU MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCcTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIUATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonivl

N3ydenne abCOJMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOTHI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKECHUSI PE3UHOBOTO KIyTa.

Pazgea 3. MosexkyasipHas pu3uka U TEPMOJUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECUCTBUS 4YacTULl BellecTBa. MoJaenu CTPOEHHUsI Ta30B, KXKUIKOCTEU H
TBEPJBIX TEI U OOBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleid. Macca u
pa3mepsl Monekyll. KonunyectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUHM HACAIBHOIO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEll KWHETUYECKOW SHEpruu TEIUIOBOrO JBMKEHHMsS 4actul] rasa. [llkana
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (GoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmooOuHaMuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJAMHAMHYECKOU
CUCTEMBI U cTIOco0bI e€ n3meHeHus. KonmnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMHKHU K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtumMocTh IPOLIECCOB B IPUPO/IE.

TeruoBple  mamuHbl.  [IpUHOUNBL ~ OEWCTBUST  TEIUIOBBIX  MAIIKH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamnHax. KodpuiMeHT moie3Horo
nericTBus TemioBod mamuHbl. [{ukn KapHo um ero ko3pduIMeHT m0JIe3HOTo
JNENUCTBUS. DKOJIOTMYECKUE MPOOIeMbI TEIUIOIHEPTETUKH.



TexHU4ecKue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH HSHEPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3MeHeHre BHYTpEHHEN SHEPIUM (TeEMIIepaTypbl) TeIa MpH TeIuionepeaaye.

OnbIT N0 a1abaTHOMY PAaCIIUPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomoi

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoont

[TapooOpazoBanue u koHxaeHcauus. Mcnapenue u xuneHue. AOCONIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllieHHBbIH map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBICHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
kpucrawioB. JKuuakue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBiaeHue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuuecKue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHusl U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHre OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTPUIECKUil 3aps. J[Ba BU1a SIEKTPUUECKUX 3aPSI0B.
[IpoBOHUKM,  JMAIEKTPUKM M TOJYIPOBOJHUKH. 3aKOH  COXPAHEHMS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnone. Hanpsok€HHOCTe  Anektpuueckoro moiid.  [IpuHnumn



CYNEPIIO3ULIUH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpoBOOHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBuE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMDNEKTPUKYU B 3EKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

OHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne 21eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE COMNPOTUBIIEHUE. YJEIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapaIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DNEeKTPOABMKYILAsA CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHHMKA TOKA.
3axon Oma 115 TOJTHOM (3aMKHYTOM) AyieKTpuueckou 1enu. KopoTkoe 3ambikaHue.

OneKkTpoHHass  MOPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAILIOB OT TeMrepaTypbl. CBEpXIPOBOANMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTy4KOB.

[ToynmpOBOJHUKH. CobctBeHHass U npUMeCcHast IPOBOJMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN U0/,
TEPMHUCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTDb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHHe DJIEKTPOABWXKYIIEW cwibl. KopoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amexTpoiusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 Kjacce OoCyIIeCTBISIETCS C
y4E€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJ0rMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAay4yHbId (akT, rumores3a, (uanyeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B XKUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIJIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOJIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus.: npeoOpa3oBaHHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHA, OBITOBOM XOJOIMUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIIEKTPOHArPEBATEIbHBIE npuodopkI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauuTHOM MHAYKUWH. [I[pHHIMI Cynepno3niny MarHUTHBIX MOJIEH.
JIluvann MarHuTHOW WHAYyKIMW. KapTWHa JMHWKA MAarHUTHOM WHIAYKLIHMM T10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa JnMHUN WHIYKIHMH
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHMUKA, KaTylIIKHA ¢ TOKOM. OnbIT OpcTena. BzanmoaercTBue nNpoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOTyJib U HalpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBeHMe ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
UHAYKUUU. OJIEKTPOABIKYILUAS CUJla MWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyeckoe ToJsie. ODJIEKTPOJABIKYINAS CUla WHIYKIUU B
MPOBOJIHUKE, TBUXKYIIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTb.  SIBIIGHME CAMOMHIYKUWW. OJEKTPOABWXKYILNAS CHJIA
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcTBa M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, SJIEKTPOABUIATENb, YCKOPUTEINA 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKIMYA MarHATHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON UHIYKIHH.

[TpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW WHTyKUIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cucrtema. CBoOOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonunyeckue konebanus. [lepuon, wacrora, amrmumryna u (aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MaremMaTu4eCKul MasiTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEeOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHWYEeCKUMHU U
AJEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
AHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE eKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPHUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Halnronenue 3atyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mnocCiIEeNOBAaTEIbBHOM COEAMHEHWUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIAa MabIX KOJIeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccenenoBanne EPEMEHHOTO TOKA B LIEMU U3 NTOCIIEA0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHa BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIULIMHE, pajaap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOGmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGmronenue orpakxeHus: ¥ NPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE€30HAHC.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anus, 1udpaxkius, HHTepGepeHIINA.

Tema 3. Onmuxa

['eomerpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHouU cpexe. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpakeHue cBera. 3akOHbI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll Yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiioxkHbIil cocTaB 6enoro cera. L[ser.

Cobwuparormiye 1 paccenBaromye TuH3bl. ToHKas TuH3a. DOKYCHOE pacCTOSIHHE
U oNTHYecKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HUCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
IJIaBHBIX ~ MAaKCUMyMOB TpPUM  TMAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpPOWCTBa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacCIpOCTpPAaHEHUE, OTPAKEHHE U MPEJIOMIIEHUE CBETA.
OnTtuyeckue mpruodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanrie CBONCTB U300paKEHUHN B JTMH3aX.

Mopenu MuKpocKkona, TeJIeCKona.

Hab6mronenune natepdepeHInm cBera.

Hab6nronenune nudpaxium crera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILIO0 PU3MBI.

[Toyyenue ciexTpa ¢ MOMOIIBbI0 AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmusvie padomul

N3mepenure nokazaresns npeioMyIeHUs CTeKIIa.



HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHUIBI TPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTe! criennanbHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpPAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKON YaCTHUIIbl. DHEPTHS
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ORMUKU

®otonbl. opmyia [lnanka cBsi3u sHEPrUM POTOHA C €T0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBHenue OiHmTeriHa 11 hoTodPdekra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHruecKue YCTpOICTBA U MPAKTHUECKOE TPUMEHEHHE: (POTOIIEMEHT,
dboToIaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdh(DEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -4acCTHIL.
[InanerapHas moxpens aroma. Iloctynmatel bopa. M3nydenue u moriomeHue
(GOTOHOB MpU MEpexo/ie aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHMUE: CIIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HaOmnronenue tMHE4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
u3nyuenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaIrOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnag. ODJIEKTPOHHBI W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.

Snepnbie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON YIHEPTETHKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUPA.

TexHnueckre yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, sipepHbIii peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUY€TUMK HOHUBUPYIOLIUX YACTHII.

Yuenuueckuii skcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOGU3MKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIMMOE
JIBOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHIA U 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpamMma «CHEKTpabHBIM KJlacC —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCICIOBATCALHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEI0BATEILHOCTH. BHYTpeHHEE CTpOCHUE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00a. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN I ONPENeNICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro [lyTu.

Oo0o0maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax NeaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, POJib (U3UUECKONU TEOPUU B
dbopMHUpOBaHUU TPECTABICHUN 0 (PU3UUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psiIy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCymiecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (PUryp u 00bhEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOWM TMpUpojiE, KoJjieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUs KPUCTALUTHIECKON PEIETKH, CIEKTPATbHBIN aHATHU3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIUOHHAs I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenne yueOHOro mnpeamera «Pu3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOIINUX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJBbTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHUS y4eOHOTro mpeameTa « Du3ukay JOJKHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOyYarolUXCsS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PacIIMpEeHUE >KU3HEHHOTO
OTbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMK 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEYETOBECYECKHX T'yMAaHUCTUUYECKUX M
JIEMOKPATUYECKHUX IICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B HMHTEpPECaX TPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHUE B3aMMOEHCTBOBATH C COIIMATIbHBIMA MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIIUSIMHA U HA3HAYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMN JI€SITETbHOCTH;

2) NIaTPHMOTHYECKOr0 BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN I'PaXkTaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA,

IIECHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
mpuUCyIero (pu3ndecKoit HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccru 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3MKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBHUI B OKPYKAIOIIEH Cpelie HaA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTh B IpOIIECCE
U3y4YeHUs! (PUBHKHU OCYIIECTBIISAThH MPOEKTHYIO U UCCIEA0BATENbCKYIO AESITEIbHOCTh
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yYeOHbIE JeiiCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOSITeTbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaTh MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI C yU4ETOM aHalM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLIEHUBATh PUCKU TOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBUSAX PEaJbHOTO, BAPTYAIHHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaeaoBarebCKHe 1eHCTBUA:
BJIaJIETh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU TOHATUSIMU U METOJaMU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3amad (U3MIECKOTO CONEpPIKaHMs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH TI0 TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, TMPEOOPa30oBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBIABJIATh TPUYHMHHO-CJCACTBEHHBIC CBS3M U aKTyaJIUM3UpOBaTh 3ajiady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7aydl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7add B O00pa30BaTEIIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CHTYAIlUsM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacTh
KU3HEICATCIBHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTek;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HAaBBIKAMHM IOJYyYCHHS MHGOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0 MHPOPMAIMK PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,;

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/1a4 ¢ cOOI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30I1aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4€TOM Ha3HAYCHUST HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpasi ONTUMATIBLHYIO
dbopMy TIpEICTaBIICHUS ¥ BU3yaTH3aIUH.

KoMMyHMKaTHBHBIE YHUBeEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIIEHUE Ha YpOKax (PU3MKU U BO BHEYPOUHOH JACATEIHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHANBUIYATbHOU
paboTHI;

BBIOMpATh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaKJI0TO YJieHa KOJUIEKTHBA,

NpPUHUMATh TEIA  COBMECTHOM  JEATEIBHOCTH, OpPraHW30BHIBATH |
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOH paboTHI,

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKEeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIESITEIBHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIMsIM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMUHBIX MPENOYTECHU;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAMIIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B NIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHA M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TPH aHAINU3E pe3yIbTaTOB
NeSITCIIbHOCTH;

IPUHUMATH Ce0sI, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHUX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTmKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpPOBHA CpelHero oOmiero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEpPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBATBCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMJICHUE K JIOCTHXKCHUIO LETU U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATIBHOE COCTOSIHUE
JIPYTUX, YUYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTb KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIUXCS YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU JESATEIBHOCTH JIIOIEM;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUCTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIIH CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3NIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBJICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



IIEKTPOJIUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE JBUKEHNUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPY>KHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOYHOBCKOE IBMIKEHUE, CTPOCHUE KUAKOCTEH M TBEPIBIX TE,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
VCllapeHue, KOHJICHCALMs, IUIABJICHHUE, KPUCTAJUIM3AaLUs, KUIICHUE, BIIAXKHOCTH
BO3/lyXa, NMOBBIIICHUE JABJIICHUA ra3a MPH €ro HArpeBaHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IapaMeTpaMH COCTOSIHUA Ta3a B M30MPOLECCAX, DJICKTPU3ALMS TE,
B3aUMOJICHCTBUE 3aPSA/I0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYUHBI:
KOOpJMHATa, IIyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUIa,
MMITYJIbC T€JIa, KNHETUYECKAas 3HEPTUsl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOINHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHUS U €JIUHUIIBI,
HaXOJUTh (OPMYJIbl, CBS3BIBAIONIUE JTAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBATh HM3YUYCHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIONB3Ysl (U3MUYECKUEe BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi DHEPIrUsl XaOTUUYECKOIO JIBUKEHHS MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSSI JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
00O3HAaUEHUsT W EAUHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3MUECKyIO BEJIMUMHY C APYTUMH BEJIUUHHAM;

ONMUCHIBAaTh U3YUYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIUAN, PAa3HOCTh MOTEHIINAJIOB;
Py ONHCAHWM TPABUIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEMBbIX
BEITMYMH, MX OOO3HAUYECHMS] M EIUHHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJITUYUHY C IPYTUMU BEJIMUMHAMU;

aHaIM3UpOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECcKue
3aKOHBI U TIPUHIIMUIIBL: 3aKOH BceMupHOro Tsarotenus, I, I1 u III 3akons HeroTOHA,
3aKOH COXPAHECHUS MEXAaHWYECKOM DJHEPIUM, 3aKOH COXPAHEHHUsI WMIIYJIbCa,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYI0 TEOPHUIO CTPOECHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JABMXKEHUSI MOJIEKYJI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOTO 3apsana, 3akoH Kyiona, mpu 3TOM pasnuyarh CIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE MIPUHIIMIIBI JEHCTBUS MaLINH, TPUOOPOB U TEXHUIECKIX
YCTPOMCTB; pa3auyaTh yCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HU,

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpPHU 3TOM
dbopmyupoBath nmpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBOJIBL;

OCYUIECTBJISATH MPSAMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3WYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSAMBIX HM3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(GuKcHpoBaTh Pe3yJIbTaThl NOJYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH B BUE
TaONHIl U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »JKCIIEpUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THhlEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M PUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1a4n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJIMUNHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKICHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYECKHe SABIICHUS,

UCIOJIb30BaTh MIPU PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHbIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIMM U MPEICTABICHUS
y4eOHOH M HAyYHO-TIOMYJISIPHOM HWHGOpPMALMK, MOJTYYEHHOM W3 pa3InyHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOTYYaEMYI0 HH(DOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOILIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3HUKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYKAIOLIEH CpeaE;



paboTaTh B TpYIIE C BBHINOJHEHUEM Pa3UYHBIX COIMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K konity o0yuenus B 11 kiacce mpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTHUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B MPAKTUYECKOW NESITEIBHOCTH JIOJEH, IETOCTHOCTh U E€IUHCTBO
(bU3NYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN JICKTPUICCKUIN 3apsif, JTyd CBETa, TOYCUHBIN UCTOYHUK CBETA, sIepHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MPHU pEUICHUU (PU3NYECKHUX
3aj1ay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJIUHAMUKHN U KBAaHTOBOW (PU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHWUTHOE JCUCTBHUS TOKA, B3aWMMOJICHCTBUC
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIUSA, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJTHBI, TPSMOJIMHEWHOE PACIpPOCTPAHCHHUE CBETA, OTPAKCHHE, IMPEIOMIICHHE,
uHTephepeHnusa, audpaknus W TOJNIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3phext (poTo3addeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATrHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  TMPOBOAMMOCTh  Pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCTIOJB3YsS (U3UUYECKUE BEITMYMHBIL:
NIEKTPUUECKUIN 3apsijl, CUjia TOKa, JJIEKTPUUECKOE HAMPSHKEHUE, DIIEKTPUYECKOe
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs CHia, paboTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuiaa Awmmepa, cuia JlopeHiia, WHIyKTHBHOCTH
KaTYIIKA, SHEPTHS DJCKTPUUSCKOTO M MArHUTHOTO IIOJIeH, TEPHOJ W YacToTa
KoJeObaHuii B KoyieOaTEeIbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CHJIa JIMH3BI, MPHU ONKMCAHWM MPaBUILHO TPAKTOBATh (HU3HUCCKHUI
CMBIC]T HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS U CAWHMIIBI, YyKa3bIBaTh
(hopMyJIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUYNHY C IPYTUMH BETUUUHAMY,

ONMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS U TMPOIECChI, HCIOJIB3YS
bu3nYecKue BEJIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJH, JIJWHA BOJHBI U
JacTOTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, TIEPHOT MOTypaciaga, SHEPTUS CBI3U



ATOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONTUE JIAHHYI0 (U3WYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHAIM3UPOBaTh (PU3MYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENIHLHOTO U MapasieIbHOTO
COCOMHECHUS TPOBOJHUKOB, 3aKOH Jkoyns—J/IeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO paciHpOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa mia pororddexra,
3aKOH COXPAHEHHS] DHEPruH, 3aKOH COXPAHECHHsS] MMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUYECKOr0 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTysathl bopa,
3aKOH PaJIMOAKTUBHOTO Pacmaja, Py 3TOM pas3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUS (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIENATh HAIIPABIICHUE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl Amriepa u cuiibl JlopeHia;

CTPOUTh M OINHCHIBATh H300paKEHHE, CO37AaBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOIIECCOB C HCIMOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHU: MpU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOI0 SKCIIEPUMEHTA, COOUpPaTh
YCTaHOBKY M3 MPEJJIOKEHHOTO 000pYA0BaHUSs, MPOBOJAUTH OMBIT U OPMYITHUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPaTh ONTUMAJBHBIA CIOCOO0 M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
WU3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3yJIbTATHI
MOJIyYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOIUL U TpapUKOB,
JieJIaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIEOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJNIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCIOBUS 33a/1auu
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOaUMBIC I €€ PElIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEAbHOCTh
MOJIYYE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYKIEHUH C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3YecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW W Hay4HO-TIOMYJSApHOW WH(GOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATD MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacCHOIO UCHOJIb30BAaHUS B IIOBCEIHEBHOU
KU3HY;

PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOILIEH CPEaE;

paboTaTh B TIpyHIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpacHpelessITh O0OS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJICKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PEIICHUE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. PUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 bubmmorexa [TOK
’ 8 Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubmuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 bubmmorexa [OK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnorexka [HOK

®a3oBbIe MEPEXOIBI

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




Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6mmoreka [IOK
4.1 1
UeKTpoCTATIKa 0 https:/m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuorexa [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnutHoe noje. IeKTpoMarHuTHast 1 1 3 bubnnoreka [JOK
' UHIYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHU4YeCKHE U JIEKTPOMArHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97c
5 MexaHU4YecKnue U AJIEKTPOMArHUTHBIC 5 | bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUAIBHON TEOpUHU 4 1 bubnmnoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa [TOK

https://m.edsoo.ru/7f41c97c




bu6mmoreka [IOK
4.2 C 4
TpocHie atoMa https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 15

Pazpen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngi;;f;;gﬁ?fmcgk
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E;:fji?f:;;gr(z};fmwk
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE

Ne Hara nudposwIe

Tema ypoka KonTtpoabusbie IlpakTnueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTesbHbIE

padoThI padoThbI
pecypcbl
®dusuka — HayKa O IPUPOJE.
Y Pup bubnunoreka LIOK
1 Hayunble MeTObI TO3HAHMS 1
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Pousb 1 MecTo ¢uzuku B

) (GhopMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTH JIIOIEN
MexaHn4eckoe ABUKEHHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [IOK
newxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHENHOE | bubmuoreka [IOK
JBUKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE | bu6muoreka [JOK
JBUXECHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOe majieHue. Y CKopeHue 1 but6mmorekxa [IOK
CBOOOIHOTO MaIeHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBrm>keHre MaTepraibHON TOYKH IO 1 bubmmorexa [TOK

p https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [JOK
' p 3 https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHA
Macca tena. Cuna. [Ipunmun
. bu6nmoreka [IOK
9 Cynepno3uiuu cui. Bropoii 3akon
. https://m.edsoo.ru/ff0c3be8
HproToHa 1711 MaTepualbHOW TOUKU

10 Tperuii 3akon HeroToHa 1uis Bbu6moteka [JOK
MaTepUaJIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna

bubmuoreka [IOK
11 TskecTu. IlepBasg kocMudeckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdpuunent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubmmnorexka HOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOE U BpamaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO bubmmoteka IIOK
tesa. MoMeHT cuiibl. [liteuo cussl. https://m.edsoo.ru/ffOc41a6
VYcnoBusi paBHOBecHs TBEPOTO TeIa
NMiynsc MaTepraIbHON TOYKH,

s CHCTEMbI MaTEPUATIbHBIX TOYECK. bubnuotexa [JOK
NmMnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOM SHEPTUH

[ToreHuunanbpHas SHEPTHUs.
[TorenuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbHas SHEprus Tena
BOJIN3M TIOBEPXHOCTH 3eMITH

[ToreHunanbHbIC U
HEenoTeHUMabHble CUIIbL. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHWYECKOHN HEpPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTrUn

JlaGoparopHas paboTa
«HMccnenoBanue cBs3u pabOThI CUITBI
C U3MEHEHUEM MEXaHUYEeCKON
SHEPTUU TeJa Ha TIpuMepe
pacTsHKEHHUS PE3SHHOBOTO KTyTa)

KonTponbHas pabota mo Teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpAHEHHUS B MEXAaHUKE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON
Teopur. BpoyHOBCKOE ABUXKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

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

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaxkrep IBHKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonuuectBo
BemectBa. [locTtostHaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ usMmepenue. [llkana Temneparyp
Lenbcus

25

Wneanpueiii raz 8 MKT. OcHoBHOE
ypaBuenue MKT

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEW KMHETUYECKON SHEPTUU
JIBUOKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3peKEHHOTro raza»

bubmuoreka [{OK
https://m.edsoo.ru/ffOc511e

29

H3omnporecchl B neanbHOM rase u
uX rpaduyueckoe mpeacTaBICHUE

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

BuyTpennss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOrI e€ n3menenns. KonmdecTno
TEIUIOTHI U paboTa. BHyTpeHH s
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tennonepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI TpH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36




Terionepenayde. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NPpUMEHEHUE K U30IPOoLEecCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B

34 pu (I: e. Bropou I;aKOH buomorexa LIOK

prpodle. B10p https:/m.edso0.ru/ff0c6230
TEPMOJIMHAMUKH

35 [Mpunuun nevictust u KIT bubnuoreka [IOK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KI1J]

37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKU
O06o06marmui ypox

38 «MOJ‘II:K HT Hazllrzbmm(a OcHoOBBI Bubmmoreka [OK

YIp ‘ https:/m.edsoo.ru/ff0c6938
TEPMOJTMHAMHUKI
KoHTponbHas paboTa 1o Teme
39 «Moni‘x A Hzﬂ ¢u3uka. OCHOBBI bubmmorexa LIOK
yp ’ https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnorexka HOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAsI 1 OTHOCHUTEITbHAS

41 BJIAXKHOCTH BO3yXa. HachImeHHbIM bubmmorexa LIOK

Ayxd. Liavh https://m.edsoo.ru/ff0c64ds
nap
TBépnoe teno. Kpucramimueckue n
aMmop(HbIe Tesla. AHU30TPOMIHUS
P P P bubmuoreka [{OK
42 CBOMWCTB KpHUCTAIIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuiu3anusi.

bu6nmoreka [IOK

43 Y nenpHas TENI0Ta IJaBICHHUS.
A https://m.edsoo.ru/ff0c6708
CybOnumarust
bub6 e OK
44 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [
https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJIEKTPUUECKUI
bu6nmoreka [IOK
45 3apsi. JIBa BUIa 3JEKTPUYECKUX
https://m.edsoo.ru/ff0c6bcc
3apsioB
IIpoBOIHUKH, TUDJIEKTPUKH U
P P bubnunoreka LIOK
46 MOJIYIIPOBOJIHUKH. 3aKOH
https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS JICKTPUUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
. . bubnnorexa [IOK
47 Kynona. TodyeuHbIl JIeKTpUUECKUI
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IprHIMn cynepnosunun bubmmnoreka HOK
ANEKTPUYECKUX MoJeH. JInHann https://m.edsoo.ru/ffOc6df2
HaIpPsHKEHHOCTU
Pabota cui sneKTpoCcTaTH4eCcKOro
49 nons. ITorennman. Pa3Hocts bubmmorexa LHOK
' . hitps://m.eds00.ru/f0c6£00
MMOTEHINAIIOB
TIpoBOAHHMKH U TUPIEKTPUKH B
50 3J'IpeKT OCTaTHYECKOM noI?le bubmorexa LHOK
P ‘ hitps://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. Bubnuoreka IIOK
51 OnexrpoéMkocTs. Konnencatop 1

https://m.edsoo.ru/ff0c7126




52

53

DNEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa
JlaGopaTtopHas pabora "H3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AJIEKTPOIPHUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akoH Oma J1st
yJacTka 1enu

56

[NocnenoBarenbHOE, NAapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelanHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOLITHOCTB JEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHUS

0.5

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

59

Pe3zepBHblii ypok. KonTponbHas
pabora o Teme "DIeKTpoIuHaMHUKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepovHast
pabora

O06o0maromuii ypok
«INEeKTpoAUHAMUKA /
Bcepoccuiickas mpoBepouHas pabota

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

61

DNEeKTpOHHas IPOBOAUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTH
CONPOTHUBIICHUS METAJIIOB OT
Temmneparypbl. CBepXIIpOBOIUMOCTh

62

63

64

65

66

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

[TomynpoBOIHUKH, UX COOCTBEHHAs
U IIPUMECHasi IPOBOAUMOCTb.
CaoiicTBa p—n-Tepexo/a.
[TonynpoBoaHUKOBBIE TPUOOPEI
DNEKTPUYECKUH TOK B pPacTBOPax U
pacIuiaBax 3J€KTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIHS.
DIIEeKTPOIHN3

DNEKTPUYECKHU TOK B Ta3ax.
CaMOCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Moanus. I1ma3zma

DJIeKTpUIeCKre MPUOOPHI U
YCTPOMCTBA U UX TIPAKTUUECKOEC
npuMeHeHue. [IpaBuiia TeXHUKU
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Onektpocraruka. [TocTosHHBIN

67 .
ANEKTpUYECKUil TOK. TOKH B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O600mIarommii

ypok 1o TeMam 10 kitacca

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc8f6¢c




11 KJIACC

Koau4vecTBOo 4acoB DJIeKTPOHHbIE
]
Jrj;n Tema ypoxka Beero Kontpoabubie IIpakTuueckue i[:;:eﬂl/lﬂ :)Ig;bal;zf;:fenbnme
padoThbI padoThI pecypenI
ITocTossHHBIC MAarHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MOJIE. | bu6mmoreka [IOK
Bektop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMM MarHUTHON UHAYKIIMU
MarauTHo€e 1oJie MPOBOIHUKA C

) TokoM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHast pabora «3yuenue

3 MAarHUTHOTO ITOJIS KaTYIIKH C 1 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBMEe MarHUTHOTO II0JIS Ha
MPOBOJIHUK € TOKOM. Cuita Amriiepa.

4 JlaGopaTtopHnas pabota 1 1 bubnmoreka [JOK
«Hccnenosanne NeicTBUA https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBEe MarHUTHOTO II0JIS Ha

5 JBUKYIIYIOCS 3apsKEHHYIO 1 bubmuorexa [IOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DNIeKTpOMarHuTHasE MHYKIHUS. |

IToTok BEeKTOpa MarHUTHOM




10

uaaykiuu. 2J1C nHaykiuu. 3akoH
AJIEKTPOMATHUTHOW WHTYKITHH
®dapanes

JlaGopaTtopHnas pabota
«Hccnenosanue sBIeHUSA
3JICKTPOMArHUTHOW WHTYKITAW

NuaykTuBHOCTS. fIBIEHUE
camonHykuuu. 9J1C
CaMOMHAYKIUHU. DHEPIrust
MarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJie

TexHuueckue ycTpoucTBa U ux
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JIIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATENb, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHUII,
WH]IyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe

nosie. DJIEKTPOMarHuTHas
WHIYKIIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas pabota no teme
«MarsHuTtHoe 1I01e€.
DNIEKTPOMarHuTHasE UHIYKIUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOHBIE MEXaHUYECKHE
KosebOanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue s3uepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06




13

JlaGopaTtopHnas pabota
«HccnenoBaHue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHHd rpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHbll KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B HI€ATHHOM
K0JIeOAaTEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJeOaHUIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

®opwmyrna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUr B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BeiHyX1eHHbIE
MEXaHMYECKUE KoJaeOaHMsl.
Pe3onanc. BeiHyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHycou1anbHbIN EPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U JIEHCTBYIOIIEE
3HaYEHHUE CUJIbI TOKA M HANPSHKEHUS

Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bub6mmoreka [IOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEpaTOpa EPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 KynbTypa ncnosibzoBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
bubmuorexa [JOK
21 CKopocTh pacupocTpaHEHUs U
https://m.edsoo.ru/ff0cca54
JMHa BoIHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI
2 3Byk. CKOpoCTb 3ByKa. I poMKOCTB bubnnorexa [HOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX
. bubnuoteka [JOK
23 cBoiicTBa 1 ckopocTk. [Ikama
https://m.edsoo.ru/ff0ccfeQ
AJIIEKTPOMATrHUTHBIX BOJIH
[TpuHUIUIIBI paIUOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus
)5 KonTtponbhas padora «Konebanus u bubmuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE
26 CBETa B OJJHOPOJHOM CpeEE. bubmuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBeTa. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHIt CFeTa' Hocrpoetne https://m.edsoo.ru/ff0cd4e0
n300pakeHMi B TUIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKCHUE. bubnunoreka [HOK
[IpenenbHbIN yroa NOIHOTO https://m.edsoo.ru/ffO0cd 76
BHYTPEHHETO OTPaKEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OKa3aTeis IMPENOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B TuH3€e. PopMysia TOHKOU JTUH3HI. bubmorexa LHOK

https://m.edsoo.ru/ffOcddle

YBenuyeHue JuH3bI
JlaGopaTtopHast pabota

31 «UccnenoBanne cBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CioxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcun
CBETa»

3 WnTepdepennus cera. Judpakuus bubnnorexka [HOK
ceta. [{udpakimonnas pemeérka https://m.edsoo.ru/ff0ced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue npudOpsl U yCTPOHCTBA

35 1 yCIIOBUS UX O€30IacCHOTO
MIPUMEHEHUS

36 I'panuibl MpUMEHUMOCTH bubnuoreka [IOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ffOcf862




[ToctynaTel cnenuaibHON TEOPUHN

OTHOCUTEJIBHOCTH
OTHOCUTENBHOCTH
bubmuorexa [JOK
37 OJHOBPEMEHHOCTH. 3aMeJICHUE
https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKpPAIICHUE IJTUHBI
OHeprus U UMIYJIbC

18 pensiTuBUCTCKON yacTulibl. CBs3b bubnnorexa [HOK
MaccChl C SHEPTUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponpHas padora «OnrTuka.

39 OCHOBBI CHIEITUATBHON TEOPUHU bubmorexa LHOK

H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH»

40 ®otonbl. Dopmyna [Inanka. bubnnoreka [JOK
DHeprus ¥ UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTkpeITHE U HCCIENOBAHNE

41 (I)OT(I?B(I)(beKTa Omnpiter A. T’ Bubnmorexa LOK

' o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OnHmreitHa 11 porosddexra bubnmorexa LIOK
a ) https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» gorosdppexra
Jasnenne ceera. OnbiTol I1. H.
. bubnuorexa [JOK
43 JlebeneBa. XuMHYECKOE NEHCTBHUE
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTea u
44 MPAKTHYECKOE MPUMEHEHHE!

dboTornemMeHT, HOTOATIHK,
COJIHEUHas OaTapesi, CBETOIUO/




Penrenue 3amau mo reMe « DI€MEHTEI

bu6mmoreka [IOK

45 KBaHTOBOW ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesnuro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. I lnanerapuas moaens aroma
bubmuoreka [JOK

47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenne u noriomnienne GOTOHOB

43 IIpU [IEPEXO0JE aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHS 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ffO0dOafa
CIIEKTPOB
BonHoBBIE cBOMCTBa yacTull. BosHbI

49 ne bpoits. Kopniyckynsipao- bubnuorexa [JOK
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0dOca8
BBIHYKJICHHOE U3JTy4CHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmneiTet Pesepdopaa mo bubnuotexa [JOK
OIIPEEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAOAKTUBHOTO U3ITYYEHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3iydeHus. BousHue
PaIMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

57 N3oTomnsl. Anbga-pacna. bubmuorexa [IOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-u3nydeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

S nepublie peakuuu. A nepHblid

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGieMbl, NepCIEKTHBHI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JSHEPIreTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

yactull. Kpyrislii cron 1
«DyH1TaMEHTAJIbHBIE

B3auMoaencTBus. EAMHCTBO

(bu3NYECKOI KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Otanbl pa3BUTHS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHH. Bun
3BE3HOTrO HEeba. Co3Be3usl, spKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBwxeHue. ComHeyHasi cuctemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI ITIaBHOU
IOCJIEA0BATENbHOCTH. BHYTpeHHEE
ctpoenue 38€37. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoJHIIa U 3BE3]

Muineunsiii [Iyts — Hama
I"'anaktuka. Ilonoxxenue u IBMKEHHE
Counuana B I'anaktuke. ["anakTuKH.
UéEpHsbie IbIpBI B iApax rajlakKTUK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenrenusie mpo0ieMsl
ACTPOHOMHH

KoHnTponpHas padora « DJIeMEHTHI
ACTPOHOMHH U acTPOPUIUKI)

62

O6o6maromuii ypok. Pois ¢pusnku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

64

O6o06matomuii ypok. Poib
¢buznueckoit Teopun B
(bopMUPOBAHNUU TIPEJICTABICHUN O
buznyeckoil kKapTuHe MUpa

65

O6o6mmaromuii ypok. Mecto
(bu3nIeCKOil KapTHHBI MUpPA B
001eM psiy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHbIi ypok. MarautHoe nose.
DNEKTPOMAarHuTHAs HHIYKIUS




Pe3epBHblii ypok. Ontuka. OCHOBBI

67 CHeualIbHOM Teopun 1
OTHOCHUTEIILHOCTH
Pesepnniii ypok. KBantoBas dusuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmal CpeaHEro oﬁmero 06pa3OBaHI/Iﬂ

JlemoHCTpUpOBaTH, Ha NpUMeEpax pojidb U MecTo (GU3UKU B
10.1 (dbopMUPOBaHUN COBPEMEHHON Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YICHHBIX (PH3UIECKIX MOICIICH:
MaTepuaibHas TOYKa, MHEpIUAIbHAs CHUCTeMa OTCYETa, abCOIFOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN 1
TBEPABIX TeJN, TOYCUHBIA JJICKTPUUECKUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHYECKOU TEOpUH
CTPOCHMSI BeElIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaleHue
T€J, JBWKEHUE IO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBUE TEI;
103 nuhdys3us, OpOyHOBCKOE JIBHIKEHHME, CTPOEHHE KHUAKOCTEH u
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJ NpU  HarpeBaHUU
(oxJ1aXk/IeHNH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHcallus,

IJIaBJ€HUE, KPUCTANIM3alMs, KHUIIEHHE, BIAXXKHOCTh BO3/yXa,

MOBBIIICHUE JABJICHMSI Ta3a IpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBsA3b MEXIy IapaMeTpaMH COCTOSIHMS Trasa B

H3o0IIponeccax; JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHUYECKOE [BM)KEHUE, HUCHOJIb3ysd (U3NYecKue
BEJIMYMHBI: KOOPIUHATA, IYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJla, WMIYJbC Tela, KUHETUYEeCKas JHEprus,
104 NOTEHIMAJIbHAsE HHEpPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIITHOCTh; TNPH ONHMCAaHUHM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EIUHMIIBI,

HaXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JJAHHYIO (PU3UYECKYIO BETHUNUHY

C ApYI'UMH BCINYNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ysl (U3MUCCKUE BEJIUYMHBI: JaBJICHUE Tras3a,
TEeMIeparypa, CpeIHss KHHETHYeCKas OHEPrus XaoTHYECKOTO
JIBIODKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJICKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs OSHeEprus, pabora rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYCCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMUYUH, UX O003HAYEHHS M CIAMHHUIIBI, HAXOIUTh
GbOopMyJibl, CBS3BIBAIOIINE JAHHYIO (U3UYCCKYIO BEIUYHHY C

APpYyTUMHA BCIIMYNHAM

10.6

10.7

OnucelBaTh M3yYEHHbIE D3JIEKTPUYECKHE CBOMCTBA BEIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Yys (U3NIECKHE
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsj,  DJIEKTPUYECKOE  IIOJIE,
HaNpspKEHHOCTh I0JI, MOTEHLMANl, Pa3HOCTb IOTCHLMAIOB; IIPU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIbI; YKa3blBATh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHAJIM3UPOBaTh (PU3UYECKUE TPOLECChl U SBJICHUS, HCIONb3Ys
(¢u3nyecKue 3aKOHbI U MPUHIUIBL 3aKOH BCEMHUPHOT'O TIAroTeHus, I,
IT u III 3axonb! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYTIEPIIO3ULIMHA CUIL, IIPUHLIUIL
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIECKYJISPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpeHEW KMHETHYECKOW DHEPrHuH TEIUIOBOTO JBMKEHHUS MOJIEKYJ C
abCOJIIOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJNHAMHKH; 3aKOH
COXPAaHEHHs DJIEKTPUYECKOro 3apsaa, 3akoH Kysona; mpu 3tom
pasInyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €I0 MaTeMaTHUECKOe

BbIpaXEHHE U yCIOBUS (TpaHMIIbI, 00JIaCTH) IPUMEHUMOCTHU

10.8

10.9

OOBSICHATD OCHOBHBIE TPUHIUIIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIu4aTh YCJIOBUS HUX OE30MacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BBINONMHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHNIO (PU3HUECKUX SBICHUN
U TIPOLIECCOB C UCIMOJIB30BAHUEM INPSMBIX U KOCBEHHBIX M3MEPEHUIA;
pu 3ToM GopMyJIHpOBaTh NMpodiaeMy (3agady) U TUnoTe3y y4eOHoro
OKCIIEPUMEHTa,  COOMpaTh  yYCTAHOBKY W3  IPEUIOKEHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI




10.10

OcymiecTBIATh OpSAMbIE W KOCBEHHBIE H3MEpEHHs (PU3MYECKHX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BECCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAYy (U3MUECKUMHU BEIHMYMHAMHU C
HCIIOJIb30BAaHUEM MPSMBIX HU3MEPCHHI; MPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh pPE3yJbTaThl IMOJTYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

10.13

10.14

CobOmronate mpaBuiaa 0e€30mMacHOro Tpyda TMpPH  MPOBEICHHU
UCCIICIOBaHUH B paMKax yd4eOHOro OKCIIEPUMEHTa, Y4eOHO-
UCCIIE/IOBATEIbCKOM M IPOSKTHOM JESTEIFHOCTH C MCIOJIb30BaHHEM

M3MEPUTENBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYIOBaHUS

Pematp pacu€THble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3Ysl (pM3MYeCKHe 3aKOHBI W MPHUHIIMITEI; HA OCHOBE aHaJIM3a
YCIIOBUSL 3aJauyd  BBIOMPATh (PU3UYCCKYID MOJICIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbI, HEOOXOIUMBIE [Tl €€ pelIeHHUs,
MPOBOJUTh PAacy€Tbl M OLIEHUBATh pPEAIbHOCTh IOJYYEHHOIO
3HAYCHUS (PUINICCKON BETUIHHBI

Pemate  KauecTBEHHBIE  3aJaud:  BBICTpaWBaTh  JIOTHYECKHU
HEMIPOTHUBOPEUYUBYIO LIETIOUYKY PACCYXKICHUMN C OTIOPOI HA N3YUCHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp30BaTh MNpu pelIeHHH Y4YeOHBIX 3a3Jady COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOIMU JJIsl TMOWCKA, CTPYKTYpHUpPOBaHMS,
UHTEpHpeTallii U IMpeJCTaBIeHHUs] y4eOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, MTOJYYEHHON U3 pa3InYHbIX UCTOUYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATH MOJIyYaeMyto HH(OpMaIIHIO

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJAa POCCUNCKUX U 3apyOECKHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOILETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HM JuId  o0ecriedeHHs O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAMH, MJI COXpaHEHUS
310pOBbsl M COOJIOIEHUS] HOPM DSKOJIOTMYECKOTO IIOBEIECHUS B

OKpY’KaIOIIEeH cpene

10.18

PaGoTaTh B rpyIiie ¢ BHITOJIHEHUEM Pa3IMYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYMIbI, palMOHAIBHO  pPaCHpelnesTh

0053aHHOCTU U IUIaHUPOBATL JACATCIIBHOCTH B HECTAHAAPTHBIX




11 KIIACC

CUTyalusiaX, aJICKBATHO OLICHHWBATH BKJIA[ KaXXJI0TO U3 YYAaCTHHUKOB

IPYIIBI B pelIEHHE pacCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NmporpaMmal CpeaHEro 0611161"0 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TIpUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBAHUK COBPEMEHHOM HAYYHOW KapTHUHBI MHpPA, B Pa3BUTHH
COBPEMEHHOM TEXHHUKHU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siAepHast MOJIEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3agad

PacrioznaBath u3nveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICMCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, JEHCTBHE MArHUTHOTO TIOJs Ha
NPOBOJHUK C TOKOM M JBWKYIIMHCS 3apsl, 3JICKTPOMAarHUTHBIC
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEepCHs CBeTa, (POTOINEeKTprUecKuil 3¢ dexT
(poroaddexT), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHAs

pPaarnOaKTUBHOCTD

114

OnucelBaTh U3Yy4YEHHBIE CBOMICTBa BeleCTBA (AJIEKTPUUYECKUE,
MarHuTHBIE, ONTUYECKHUE, DIEKTPUUECKYIO IPOBOIUMOCTD Pa3INIHBIX
Cped) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCIONb3Ys
¢usznyeckne BENUYMHBI: JJEKTPUUECKUH 3apsj, cuila ToOKa,
AIIEKTPUYECKOE  HAINpsKEHHE, DBJEKTPUUECKOE CONPOTUBIICHUE,
pasHocTh noteHuuanos, IJC, paboTa Toka, HHIYKIHS MarHUTHOTO
nosis, cuna Ammepa, cuia JlopeHna, MHAYKTUBHOCTh KaTyUIKH,
SHEPrusl JIEKTPUUECKOr0 M MarHUTHOTO MOJEH, mepuoa U 4acroTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYPE, 3aps/l U CHJIa TOKa B ITpoLiecce

TapMOHHUYCCKUX SJICKTPOMATrHUTHBIX KOJ'IC63.HHI>1, (bOKyCHOe




11.5

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
TPAKTOBATH (1)PI3H‘-I€CKHﬁ CMBICJI HUCHOJIB3YCMbBIX BCJIIMYMH, HX
0003HayYeHUsT U CAWHUIBI, YKa3bIBaTb (bOpMy.]'IBI, CBs3bIBAaIOIIHe

JaHHYIO0 (PU3UYECKYIO BETUYUHY C IPYTUMH BeIMYMHAMHU

OnuceiBaTh  M3YyYEHHBIE KBAaHTOBBIC SBICHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHUEe BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U MMITYJIbC (HOTOHA,
NEepPHUOJI II0JypacIiajia, 3HEPTUs CBSA3H aTOMHBIX S7iEp; IIPU ONMCAaHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3MYECKHH CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, MX O0O3HAuY€HUs M EIUHUIBI; YyKa3blBaTb (OpPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BEIUYUHY C JIPYTHMHU

BEIWMYMUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (PU3MYECKHE TIPOLECCHl M SIBICHUS, HCIONb3Ys
¢u3nyeckue 3aKOHbl M NPUHUUOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH [0y — JIeHna, 3aKOH 3J1€KTPOMAarHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHA U
dorosddexra, 3aKOH COXpaHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMIIYJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOrO 3apsiia, 3aKOH
COXPAaHEHUs MaccoBOIO 4Mciaa, MNocTynatsl bopa, 3akoH
PaAMOAaKTUBHOIO pachajga; MpH JTOM pPAa3INyYaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpaHubl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUC BCKTOpAa WHAYKIIMKM MArtuTHOI'O IIO0JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BEIOTHATE SKCTIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HMUECKUX SIBICHUN
U TIPOLIECCOB C HUCIMOJB30BAHUEM TPSMBIX U KOCBEHHBIX M3MEPEHHIA;
pu 3ToM (HOpMYIHPOBATh MPOOIEMY (331a4y) ¥ THIOTE3y Y4eOHOTro
OKCIEpUMEHTa, coOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOIO
000pyTOBaHUs, IPOBOAMTH OIBIT U OPMYIIUPOBATH BHIBOIBI

OcymiecTBiIITh TpSMbIE W KOCBEHHBIE W3MEpeHHsS (PU3MUECKUX
BEJIMYMH;, TIPU STOM BBIOMpATh ONTHMAJIBHBIN CIOCO0 W3MEPEHUs U

HCIIOJB30BaTh N3BCCTHHIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

WccnenoBath 3aBUCUMOCTH (PH3NYECKUX BEJTMYHH C UCIIOIH30BAHUEM

OpSIMBIX M3MEPEHUIN; NPU OSTOM KOHCTPYHUPOBaThb YCTaHOBKY,




(bUKCUPOBATh PE3YNbTATHI MOTYYCHHONW 3aBHCHMOCTH (DU3UUYECKUX
BEJIMYMH B BHJIE TAOJIUIl U TPAPUKOB, EJIaTh BBIBOBI I10 PE3yJIbTaTaM

Hucciaeca0oBaHus

11.12

11.13

CobOmoaTe mpaBuia 0€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIeI0BATEIILCKOW U TPOSKTHOM ICATEILHOCTH C HCIIOIb30BaHHEM

U3MEPUTENbHBIX YCTPOICTB M J1abopaTOpHOTO 000pyI0BaHUS

Pemate pacu€THble 3aa4M ¢ SBHO 33JJaHHON (DPU3NYECKON MOJIENbIO,
HCIIOJIb3YA (bPISI/I‘-IeCKI/IC 3aKOHbI WM MPUHIMUIIBI; HA OCHOBC aHalin3a
yCIOBMS 3aJaud  BBIOMpaTh (U3UYECKYH0 MOJENb, BBLIEIAThH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOANUMBIE ISl €€ pelleHus,
IMPOBOANTD paCLIéTI)I N OLCHUBATH PCAJIbHOCTH IIOJIYYCHHOI'O

3HAYCHUS PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUHN C OMTOPOM HA M3yUYECHHBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHbIE TEXHOJOIMU ISl IMOUCKA, CTPYKTYpUpPOBAHMUS,
MHTEPIIPETAllMY U TPECTABICHUs y4eOHOW M Hay4YHO-IOMYJISIPHOMN
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3InYHbIX UCTOYHUKOB; KPUTUUECKHU

AHAJIN3UPOBATH MMOJIYyYaCMYIO I/IH(I)OpMaI_[I/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallliH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3zianyaTh YCIOBHS MX O€30MacHOr0 HCIOJIb30BAHUS B

MOBCEIHEBHOMN KU3HHU

[TpuBOANTE MpHUMEpPHI BKJIAZAA POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BACHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOMN
KU3HU IS oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHUuH C
npubopaMM W TEXHHYECKUMH YCTpOMCTBaMH, IJsl COXpaHEHHUs
3I0pOBbsI M COOJIOIGHUS HOPM SKOJIOTMYECKOTO IOBEIEHHUS B
OKpY’KaroIIen cpene

PabGotaTh B rpyImme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPyONbl, pPalUOHAIBHO  PACHpPENEINATh
O0SI3aHHOCTH H  IUIAHUPOBATH JICATETHHOCTh B HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIICHWBATh BKJAJ KaXJIOI0 U3 YYaCTHHKOB

IPYIIIBI B PELLIEHNE pacCMaTpuBaeMoi MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O I[TIO3HAHU A

1.1

1.2

®usuka — Hayka o mnpuponae. Hayunbie
METO/1bl I03HAHUS OKpY Karo1iero Mupa. Poib
JKCIIEPUMEHTA M TEOpUUM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKeE

MogenupoBanue (U3NYECKUX SBICHUN MU
IIPOLIECCOB. Hayunsre THUIIOTE3BI.
@dusnueckue 3aKOHbBI U Teopuu. ['paHuIBI
IIPUMEHUMOCTH bu3naeckux 3aKOHOB.
[Ipunuun coorBercTBuA. Poinb U Mecto
¢u3nkn B (QOPMHPOBAHWU COBPEMEHHOM
Hay4YHOH KapTHHBI MHpa, B INPaKTHYECKOU

NESITENbHOCTH JIIOEN

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

#i#HPari#KMHEMATHUKA

MexaHnu4deckoe JABHKCHUC.
OTHOCHUTENBHOCTh MEXaHHUYCCKOTO

nerxkeHus. Cucrema orcuéra. TpaekTopus

Ilepemerienue, CKOpoCTh (CperHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) W  YCKOpEHHUe
MaTepUaIbHOU TOYKH, UX MPOEKIMH HA OCH
CHUCTEMBI KOOpPJIMHAT. Cnoxenue

MIEPEMELLIEHUH U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOPOCTH,
YCKOpEHHUS, NyTH W IEepeMELICHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




514 CBoOonHOe maneHue. Y CKopeHue
o CBOOOIHOTO MaIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
NBIDKEHUE  MATEpPUAIbHOW  TOYKH IO
2.1.5 OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUAOMETP,
2.1.6 JBUKEHHE CHapsIOB, LIEMHBIE M PEMEHHbBIE
nepeaadn
IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctH.  MccnenoBanue
COOTHOUIEHUS MEXIY My TSMU,
IIPOMJICHHBIMHU TEJIOM 3a IOCJIEI0BATEIbHbIE
517 paBHbIE  IMPOMEXYTKH  BPEMEHU  IpU
o PaBHOYCKOPEHHOM JBI)KEHHUU C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. M3ydyenue
JBUKEHMSI IIApUKa B BA3KOM JKHUIKOCTH.
N3yyenne nBmwxkeHus Tena, OPOLICHHOTO

TOPHU30HTAJILHO

#HPari#H## IMHAMUKA

IIpyanun  otHocurenbHOcTH  ['amumies.
221 IIepBeii 3axkoH HeroTona. MHepunanbHble

CHUCTEMBI OTCUETA

) Macca Tena. Cuna. IlpuHnun cynepno3nnuun

CHUJI

29 Bropoit 3akon HproTOHa 111 MaTepHalIbHON

593 TOYKH B HMHEPIHUATbHON cHUCTeMEe OTcuéra
(UCO). Tpernit 3axkon HerooToHa s

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBasi kocMuueckas CKOPOCTb.

Bec tena

2.2.5 Cuia ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B ) KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'IBHOC H BpallaTCJIbHOC JIBUKCHUC

a0COFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCJIBHO OCHU BpaH_[CHI/ISI.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPIAOTO
teaa 8 UCO

229

2.2.10

TexHudeckue yCTpOMCTBA: IOALIMITHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka 1O HaKJIOHHOM IUIOCKOCTH THOJ
neiicTBueM Heckonbkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHX
B JneopMuUpyeMor MpPYKUHE U PE3UHOBOM
oOpasie, OT BEIMYUHBI HX JedhopMaluu.
Hccnenosanue yCIIOBUI paBHOBeECHsI

TBépI[Ol"O TCJa, UMCHOIICTO OCh BPAIICHUA

#HH#Par#H##3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHy.]'IBC MaTepHaﬂLHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUaJbHBIX TodeK. MMmynbc cuibl u
N3MEHEHHE UMITYJIbCA Tella
532 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHUE
233 Pa6ora cubl
234 MOo1HOCTb CHIIBI
535 Kunernueckass  sHepruss  MaTepuanibHOU
o TOYKH. Teopema 0 KHHETUYECKON SJHEPTUN
[TorenunaneHas sHeprus. IloTeHnmanbHas
036 SHEprus yIpyro nepopMHUpPOBaHHON

npyxussl. [loTeHnmanpHas HHEprust Tena

BOJIM3HU MOBEPXHOCTHU 3emiu




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKkoH COXpaHEeHMSI
MEXaHUYECKON YHEPTUn

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS

3.9 TexHu4eckue yCTpONCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOIIep, IPYKUHHBIN MUCTOJIET

[Ipaktrueckue paboTel. M3yueHue cBs3u

53,10 CKOpPOCTEM Tea IMpU HEyHpyroM yJaape.

HccnenoBanue CBs3M pa6OTBI CHJIIBI C

H3MCHCHHEM MEXaHHMYSCKOM OHCPIUu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##H#Par####OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

3.1.1

OCHOBHBIE ~ TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. uddysusa. Xapakrep ABHKEHUS

nu B331/IMOI{GI710TBH$I qacTull BEIICCTBA

3.1.2

Mopgenu CTpoeHUsI Ta30B, KUIKOCTEH U
TBEPABIX Tel U OOBSCHEHHWE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJICNICH

3.1.3

3.1.4

Macca wmonekyn. KoimuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [1lkama remneparyp Llenscus

3.1.5

3.1.6

Mopnens  upeanpHoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHUYECKON

TCOpHUU UACAIBHOI'O I'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON JHEpPruu TEILIOBOI'O
IBKeHUs vactull rasa. Illkxana temmneparyp

KenbBunua

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH /lanbTOHA




3.1.8

I'azoBble 3ax0HBI. M30mponeccsl B U1eaabHOM
rase ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!

u30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue pabotbl. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HcciienoBanue
3aBUCHUMOCTH MEXIy napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'0 ra3a

32

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHsIS
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHU S

KommyecTBO TEIUIOTHI U pa60Ta. BHYTpeHHHH

OHEPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

324

Buasl Termonepenayn: TEIIONPOBOJAHOCTb,
KOHBEKIIHSI, H3TydeHue. TerioéMKOCTh Tena.
VYnenbHas TEIOEMKOCTH BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAaAIC

IIepsbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEPBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

TenmoBble MammHbl. [IpuHOMOBL HECTBUS
TEIUIOBBIX MatuH. [IpeoOpa3zoBaHus sHepruu
B TemloBblX MammuHax. Koadduument
none3Horo gaeiictBus (mamee —  KIIM)

terioBoi MamuHkl. [{uki Kapro u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJAUHAMUKHU.
HeoGpatumocTs mponeccoB B MPHUPOJIE.
TemoBele  nmBHUratenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENlb
BHYTPEHHETO CropaHus, OBITOBOIA

XOJIOANUJIbHUK, KOHAUITHUOHED
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4.1

3.2.8

[IpakTnueckue paboThI. N3mepenue

YACIBbHOU TEIJI0EMKOCTH

#H#H#Par###AI'PEI’ATHBIE COCTOSHIMA BEHIECBA. ®A30BbLIE

I[NEPEXO/bI

3.3.1

3.3.2

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenuwe. YjaenbHas TeruioTa
mapooOpa3oBaHMUsL. 3aBUCUMOCTH

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

Bo3ayxa. HacelmeHHsIi nap

3.33

Teépmoe  Temo.  Kpucrammueckue U
amop¢Hble Tena. AHHU3OTPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpemeHHbIE MaTeprallbl

3.3.4

3.35

3.3.6

[InaBnenve u KpuctauMzanus. Y elbHas
TeruioTa muasieHus. Cyonumanus
YpaBHeHHe TEII0BOro 6anaHca
TexHuyeckue yCTpPOHCTBA: TUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
MOJIyYEHHUsI COBPEMEHHBIX MaTEpUajIoB, B TOM

YHCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’)KHOCTH BO3AyXa

SJIEKTPOAMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

4.1.1

4.1.2

OnexkTpuzauust Tel. ONEKTPUYECKHH 3apsi.
J1Ba BUJIa BJIEKTPUUECKHX 3apsI0B
IIpoBoHUKH, JURJIEKTPUKU U

MTOJTYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

4.14

Bzaumopeiictue 3apsanos. 3akoH Kynona

Onexkrpuueckoe  mnose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TI0JIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM — HANpsYKEHHOCTH
3JEKTPUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh OTEHIINAIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBHeKTpI/I‘IeCKaH

IIPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa

4.1.9

TexHnueckue yCTpOWCTBA:  3JIEKTPOCKOIL,
ANIEKTPOMETP, IJIEKTPOCTATHYECKasi 3allUTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPart#HTIIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX
VYcnoBus  CylIeCTBOBaHUS  IOCTOSIHHOT'O
4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKM TOKA.
Cuna toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
423 DNEeKTPUUECKOe CONPOTHBIICHUE. Y IEIbHOE
o COIIPOTHBIICHHUE BEIIECTBA
424 [locnenosarenbHoOE, napajuiesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOJHHUKOB
Pabota snexkTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTD 3JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  COIPOTUBJIEHHE HCTOYHUKA

Toka. 3akoH Oma Al MOJTHOM (3aMKHYTOI)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METaJUIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJUIOB oT TEeMIIepaTyphl.

CBepXnpoBOJIUMOCTb

DJIeKTpUYECKUH TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoaHuKH. CobcTBeHHas u
IpUMecHast IIPOBOJIUMOCTh
II0JIyIIpOBOIHUKOB. CBOMCTBA p-n Mepexoa.

[TosynpoBoAHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLaIus.

DIeKTponn3

DNEeKTPUUIECKUI TOK B rasax.
CaMOCTOSTEIBHBIE W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATEIHEHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  amIepmerp,
BOJIBTMETP, peocTar, HCTOYHUKHN TOKa,
JIEKTpOHArpeBaTeIbHbIC pudopBl,
3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHBIN
IO/, TEPMHUCTOPBI U (POTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0oa, ralJbBaHUKa

IIpaxTrueckue paloTHI. N3yuenue
CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3smepenne DOJIC uCTOYHMKA TOKa M €ro
BHYTpEHHeEro conpotusienusa. Habmronenue

QJICKTPOJIN3a

11 KUIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEHTa

IIpoBepsiemble 3JIeMeHTbI COIEPsKAHUS

4

OJIEKTPOAMHAMUKA




4.3

#HH#HParH#MATHUTHOE I10JIE. ODJIEKTPOMAI'HUTHAA

4.3.1

HMHAYKINA
ITocTtosHnble MarHuTel. B3aumopaeiicTBre

IIOCTOSAHHBIX MarHuToB

432

MaruuTtHoe 10n€. BekTop MarHUTHOMN
nHaykuud.  IlpuHnun — cynepno3uuuu.
JIuaum MarnuTHOM MHAyKUMH. Kapruna
JUHUM  MarHUTHOM  HWHIYKIUU  TIOJIS

IIOCTOSAHHBIX MarHuToOB

433

434

MarsuTtHo€e I0J€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHMiA 1015 JUIMHHOTO MPSIMOTO
IIPOBOJHUKA M 3aMKHYTOT'O KOJIbLIEBOTO
IIPOBOJHMKA, KaTyLIKH C TOKOM. OIBIT
Opcrena. B3anmopeiicTBiue NpoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MO/1yJIb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, e€ wmomynb |
HampaBieHue. JIBuKeHUe 3apsKeHHOM
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
Pa6ota cunbl JlopeHnna

SIBneHune ANeKTPOMArHUTHON UHAYKIIUU
[ToTok BekTOpa MarHUTHON MHAYKIIMHU

O/C WH]TyKLIHH. 3aKkoH

3JIEKTPOMAarHuTHOM MHAyKIun Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
UHAYKIUU B INPOBOJHUKE, JBUXKYIIEMCS
MOCTYTATENIbHO B OJTHOPOZHOM

MAargsuTHOM II0JIC

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTHBHOCTS. SABnenue
camonnaykuuu. 3/]C camouHtyKuuu
DHeprusi MarHUTHOTO MOJSl KaTyIIKUA C

TOKOM

4.3.13

DNEKTPOMArHUTHOE TT0JIe




TexHuueckue yCTPOMCTBA: IIOCTOSTHHBIE

MAarHuThI, AIIEKTPOMArHUTHI,
4.3.14 JIEKTPOJIBUTATEb, YCKOPUTEIH
NIEMEHTApHBIX  YacTHLl, MHIYKIHUOHHAs
neyb
[IpakTueckue paboTHL. N3yuenne
MAarHMTHOTO TIOJS KaTyUIKd C TOKOM.
43,15 HccnenoBanue AeMCTBUA IOCTOSTHHOTO

Mar"gura Ha pamMKy c TOKOM.
HUccnenosanue SIBJICHUS

SHCKTpOMaFHI/ITHOI‘/'I HHAYKIOUH

KOJIEBAHUMA 11 BOJIHBI

#HHParHH#MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHast cucrema. CBoOOnHBIE
KoJjieOanus. ['apMoHMYecKue KosieOaHus.
[lepuon, wyacrora, amrumtyna u (dasa

KoyieOaHuit

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxuHHBIA MasTHUK. MareMaTn4ecKui

MasATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe u IUHAMHWYECKOE

OIMCAaHME KOJIeOaTEILHOIO JABHIKCHUA

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  koneOaHusix.  CBs3b
aMILIATY 1B Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUTUTYJIaMU KoJieOaHul eé

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaJbHOM  KOJIeOaTeIbHOM  KOHTYE.
AHamorusi MeXIy MEXaHHYEeCKUMH |
AJIEKTPOMArHUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona




5.1.6

5.1.7

3akoH COXPAaHCHUSA SHCPTHUU B UACAIIBHOM

K0JIe0aTEeIbHOM KOHTYpE

BrinyxaeHHbIC MEXaHUYECKUE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BriHyX)neHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHusI.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYyCOUJAJIBHBIN

MIEPEMEHHBIN TOK.

Mo1mHOoCTb [IEPEMEHHOT0 TOKA.
AMIUIUTYJTHOE U JIEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSXKCHUA

Tparcdopmarop. IIpousBoxactio,
nepeaaya u noTpedIeHne dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpU
MPOU3BOJCTBE SJIEKTPUUYECKON SHEPrUU.
Kynberypa HCIIOJIb30BAHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

Texnuyeckue ycTpoicTBa: ceiicmorpad,
BJIEKTPUYECKHI 3BOHOK, JINHUU

QJICKTpoICpcaad

[Ipaktuueckne pabotel. MccienoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHU
rpy3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpy3a. MccnenoBanue nepeMeHHOr0 TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U

pesucropa

#HH#HParH#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCIIOBUS

pacnpoctpanenus. Ilepumon. CxopocThb

5.2 521 pacnpocTpaHeHusT M JUIMHA  BOJIHBL.
[Tonepeunsle ¥ MPOIOIbHBIE BOJTHBI

529 ###Par### ntepdepenus u nudpaxms

MEXaHHUYECKUX BOJIH




523

524

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYKa.

Bricota Tona. TemOp 3Byka

DNEeKTPOMarHUTHbIE  BOJHBL. Y CJIIOBHS
M3JIy4EHUs DJIEKTPOMATrHUTHBIX  BOJIH.
Bzaumnas opuentanusa BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uHTepdepenuuns. CrkopocTb

OJICKTPOMAardiuTHBIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

[IpuHIMIBL PasMOCBSI3N U TEJIECBUCHHUS.

Paguonokamus. :‘)HGKTpOMaFHI/ITHOC

3arpsI3HEHUE OKPYKAIOLIEH Cpebl

5.2.8

TexHu4ecKkue yCTpOoHCTBA: MY3bIKaJIbHBIE
NHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHoCTHKa B TEXHHUKE M MEIULUHE,
pazap, paguONpPUEMHMK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

5.3

##PartH##OII TUKA

5.3.1

5.3.2

533

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B ONHOPOAHOM cpene. JIyd cBera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
cgeta. [locTpoenre n300pakeHui B TTIOCKOM
3epKaje

[Ipenomnenue cBeta. 3aKOHbBI MPETOMIIEHUS

CBCTa. AOCOIIOTHEIT IIOKa3aTcjib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN yroy MOJIHOTO BHYTPEHHETO

OTpaKEHUS
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5.3.6

5.3.7

Hucnepcuss cBera. CIlOKHBIA COCTaB

Ocnoro ceera. Llser

Cobuparoliiue u paccerBarolIne JIUH3BI.
Tonkast nuH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHH B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX.
@opmysia TOHKOM JIMH3BL. Y BEJIWYECHHUE,

aBaeMoe€ JUH30H1

[Ipenemnst MPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

Wnutepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMyMOB u MHHHMYMOB B
UHTep(EPEHIMOHHON KapTHHE OT JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

5.3.12

Hudpakaus  ceera. JudpaknmonHas
peméTka. YcnoBue HaOIIOIeHUS TIIaBHBIX
MaKCUMYMOB npu naJICHUM
MOHOXPOMAaTHYECKOTO CcBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cBera

TexHuyeckue ycTpoicTBa: OYKH, IyTa,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJOKOHHAS
OIITHKA, nudpakioHHasi — peméTka,

TOJIAPpOn

[Ipaktuyeckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTAHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKH. [TocTynater TEOPUH

OTHOCHUTCIIBHOCTHU! HWHBApUAHTHOCTDb




MOAYJIsI CKOPOCTH CBC€Ta B BaAKYyMC,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTD OOHOBPEMCHHOCTH.

6.2 3aMmelsieHUe BpPEMEHU U COKpaIleHUE
JUINHBI
6.3 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p Macchl C SHEpPruei M HUMITYJIbCOM
6.4 CBOOOJHOW YaCTULBL. DHEPrus IOKOS

CBOOOIHON YaCTHUIIEI
KBAHTOBAS ®U3UKA
HHPar###DJIEMEHTBI KBAHTOBOWM OIITUKU

®otonbl. Popmysa Ilnanka cBs3m
7.1.1 sHepruM (POTOHA C €T0 YaCTOTON. DHEprus

Y UMITYJIbC OTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dbororddekra. Onbiter A.I'. CroneTona.

3akonsl hoTorddexTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dboroaddekra.  «KpacHas  rpaHunan
dboTorddexra
7.1.4 Hasnenune ceera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEHCTBHE CBETA

TexHuueckue ycTpoiicTBa: (POTOIEMEHT,
7.1.6 ¢dboTonaTuuK, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

IToctymater  bopa.  Uznyuenne u
norjouieHue (OTOHOB TpU TEpPEXoie
7.2.2 aToMa C OJHOIO YPOBHS JHEPrUHM Ha
apyroii.  Buaer  cmektpoB.  Crnektp

ypOBHCfI OHCPIUur atToMa BOAOpOJa




7.3

7.2.3

7.2.4

BosiHOoBBIE cBOiCTBAa yactuil. BoisHbl ae
Bbpoitss. KopnyckynsipHo-BOJIHOBO#
nyamusM. Jludpakius dSIEeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoe U BBIHYXICHHOC U3JTY4YCHHUC.

YCTpoiicTBO M PUHIIMIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpouCcTBa: CIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jlazep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

[Ipaktuyeckne pabotel. Habmogenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metoapl HaOMIONEHHUSIT W PETHCTPALUN

QJICMCHTAPHbIX YaCTUI]

OTKpbITHE PATHUOAKTUBHOCTH. OIBITHI
Pesepdopaa mo ompeneneHuio cocraBa
paaroakTUBHOTO u3nyueHus. CBOMCTBa
anb(da-, Oera-, raMMa-u3JIyqdeHusI.
BiusHMe pagroaKTUBHOCTH Ha KHUBBIC

OpraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxiionnas moznens siapa I'elizenOepra —
NBanenko. 3apsn siapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
M3JIlydeHUue. 3aKOH  PaJUOAKTUBHOIO

pacmaga

7.3.5

3HCpPH}I CBJI3M HYKJIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

7.3.7

SAnepuble peakuuu. JlemeHWe W CUHTE3
A1ep
Snepusiii  peaktop.  TepMosnepHbli

cunte3. [IpoOiembl ¥  MEPCHEKTUBBHI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI H,I[GpHOfI OHCPICTUKHU

DneMeHTapHble  4acTUllpl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBUA

TexHuueckue yCTpoOiCTBa:  JO3UMETD,
Kamepa BuiibCOHa, SIEpHBIA pPEAKTOP,
aToMHas 6oM0a

[Ipaktrueckue padotel. HccnenoBaHue
TPEKOB YaCTHI] (o TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHoro nHeba. Co3Besmus, sipkue

3Bé3,I[LI, IJ1aHCThI, UX BUANMOC IBUXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
T'pYyHIIBIL. IImaneThI-TUTaHTHI u ux
CIITYTHHKH, KapPJIUKOBBIC ITJIAHCTBI. Maribie

testa COTHEUHO CUCTEMBI

8.3

8.4

8.5

Coname, d¢orochepa u  armocdepa.

ConHeuyHast akTUBHOCTD
Hcrouynuk sneprun CosHua u 3BE371

3BE3/IbI, MX OCHOBHBIC XapaKTEPUCTHUKU:
Macca, CBETHMOCTb, PanycC, TEMIIEpaTypa,
ux B3aMOCBSI3b. Juarpamma
«CTEKTPAITBHBIA KJIACC — CBETHMOCTBY.
3BE3bI  TVIABHOM  IOCIIEIOBATEIIHHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY IS

3BE3/] TIIABHOM ITOCICA0BATECILHOCTH

8.6

8.7

#H##Par####BHyTpeHHEE CTpOEHHE 3BE3]L.
CoBpemeHHbIE IIPEJICTABIICHUS 0
MIPOUCXOXKIAEHNH K 3Boimonnn ConHoa u

3BE31. DTanbl )KU3HU 3BE3T

Mineunsiii Ilyte — nHama [amakTuka.

CnupaneHasgs  cTpykTypa  ['amakTukwy,




8.8

pacnpeneneHue 3BE3N, rasa W IbUIM.
Ilonoxenne u nBuwxkenne CoiHIA B
lanaktuke. Ilmockas u cdepuueckas

IOACUCTEMBI TamaxTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX FAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHoi.
3akoH XaOOma. Pa3Oeranume rajgakTuHK.
Bo3pact u paguyc BcenenHoil, teopus
Bonbmioro B3peiBa. Mojenb «ropsiaeit

Bcenennoi». PenukroBoe usinydeHue

8.10

MacmrabHast  cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnbie mpooiemsl

aCTPOHOMHH




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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