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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOrO0 ypoOBHSI Ha YPOBHE CpEIHEro OOLIEro
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE IMOJOKEHHN U TpeOOBaHUU K pe3yibTaTaM
OCBOEHMSI OCHOBHOH 00Opa3oBaTelbHOM HporpaMmbl, npeacTtaBieHHbix B OI'OC
COO, a Takxke c yuérom (enepaabHOll paboyell MPOrpaMMbl BOCIUTAHUS U
KOHIIEMIIMU TpernojaBanusi yaeOHoro mpeamera «DPusnka» B 00pa3oBaTEIbHBIX
Opra”Hu3anusaXx Poccuiickoii denepauun, peANU3yIOIMUX OCHOBHBIE
o0pa3oBaTelbHbIE IPOrPAMMBI.

Conepkanue mporpamMmbl 1o (¢GU3UKE HaNpaBieHO Ha GOPMUPOBAHUE
€CTECTBEHHO-HAyYHOU KapTUHBI Mupa oOyuarontuxcs 10—11 knaccoB npu o0ydeHuun
X ¢u3nuKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOIX0/a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO K niaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEAMETHBIM Pe3yJibTaTaM 00Yy4YEHHUS, a TaKXKe
VUYHUTBHIBAET HEOOXOIUMOCTh peaau3allid MEXIPEIMETHBIX CBsi3ed (Qu3uKu ¢
€CTECTBEHHO-HAYYHBIMU YU4E€OHBIMU NpeaMeTamMu. B Hell ompeaenstoTcs OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CPEIHETO 00111ero 06pa3oBaHusl, IIIaHUPyEeMbIe
pe3yibTaThl  OCBOGHMsI Kypca (GU3MKHU: JUYHOCTHBIC, METalpeaMETHEIE,
npeaMeTHbIe (Ha 6a30BOM yPOBHE).

[Iporpamma o puzuke BKIIOYAET:

e TIUIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUS Kypca (GU3UKU Ha Oa30BOM YpOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3yJIbTAThI 10 TOJjaM 00 yueHHUS;

e cogepxkaHue yueOHoro npeamera «duznka» mo rogam o0ydeHus.

du3zrka Kak Hayka O HambOosiee OOIIMX 3aKOHAX MPUPOAbI, BHICTyHas B
KauecTBE y4eOHOro MnpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHUM 00 okpyxaromieM mupe. IkonbHBIN Kypc GU3NKHA — CUCTEMOO0Opa3 YOI
JUISL €CTECTBEHHO-HAYYHBIX YY€OHBIX MPEIMETOB, MTOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeXKaT B OCHOBE MPOILIECCOB M SIBICHHMM, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueid u actpoHoMueil. Mcmonp3oBaHMEe U aKTUBHOE
npuMeHeHue  (QU3MYeCKUX 3HAHUM  ONpedeNsieT  XapakTep W pa3BUTHE
pa3HO00pa3HbIX TEXHOJIOTUN B cepe FIHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIy4Y€HUs HOBBIX MaTEpUaJIOB C 3aJaHHBIMU CBOWCTBAMU U Apyrux. M3yuenue
(U3MKH BHOCUT OCHOBHOM BKJ1aJ B JOPMUPOBAHKE €CTECTBEHHO-HAYYHON KAPTHUHBI
Mupa oOydaromuxcs, B (HOPMHUPOBAHME YMEHHMA NPUMEHSITh HAYYHBIH METOJ
MMO3HAHUS TIPH BBITIOJIHCHUH UMHU YICOHBIX UCCIICIOBAHUM.

B ocHOBY kypca (pu3uku 11 ypoBHS CpeTHEr0 00111ero 00pa30BaHMsI OJIOKEH
P UaeH, KOTOPhIE MOXHO PacCMaTPUBATh KaK MPUHITUIIBI €70 MOCTPOCHHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pas3/esioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (hU3UKHU.



Hoes eenepanuszayuu. B cOOTBETCTBUU ¢ HEW Marepuall Kypca (U3UKH
o0beTMHEH BOKPYr (Qusmueckux Tteopuid. Benmymmum B Kypce sIBIseTCS
dbopMHupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUU, BEIIECCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanusanust TpearnojiaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIMala (PU3NYECKOM HayKH, OCMBICICHHE CBA3U Pa3BUTHUS
(GU3HKH ¢ pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUCCKUMU, HPABCTBECHHBIMHU
1 DKOJIOTUYECKUMU TTpoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc dusmku npeamnoiaraetT 3HakoOMCTBO
C IIUPOKUM KPYTrOM TE€XHUYECKUX U TEXHOJOTHYECKUX MPHUIOKEHUN H3Y4EHHBIX
TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEICTBOM BBEICHHUS DJIEMEHTOB
COJIEpXAHUSI, TMOCBSIIEHHBIX HKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbI€ CBSI3aHbl C PAa3BUTUEM TEXHHUKHM M TEXHOJOTHUM, a TakkKe OOCYKICHUS
po0JIeM palMoHaIbHOIO MPUPOAOIIOIL30BAaHUS U SIKOJIOTHUECKON O€30MMacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHM Kypca (U3UKA Ha YPOBHE CpPEIHEro OOUIEro
oOpa3oBaHusi SABJSIIOTCS (uU3nueckue Teopuu (hopMuUpoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUs (PU3NIECKON TEOopHH, poiu (PyHIaMEHTaIbHBIX 3aKOHOB U
MIPUHITUIIOB B COBPEMEHHBIX MIPEACTABICHUAX O IPUPOJIE, TPAHUTIAX TPUMEHUMOCTHU
TEOpUil, JIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUI U MPOLIECCOB).

CHUCTeMHO-IeSITEIbHOCTHBIM MOX0A B Kypce (PU3HKU peaau3yeTcsl MPex.e
BCEro 3a CUET OpraHM3alUU SKCIECPUMEHTAIBHON JEATENIbHOCTH O00Yy4YaronIuxcsl.
Jl;1s1 6a30BOro ypoBHS Kypca (PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U Ja0OPaTOPHBIX paboT, KOTOPbIE B IpOrpaMMe
mo ¢gusnke OObEIMHEHBI B OOIIMH CHUCOK YUYCHHUYECCKUX MPAKTHUYECKHUX PaOOT.
Brinenenne B yka3aHHOM IIepeYHE J1a0OpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISI M OIICHKH, OCYIIECTBIISICTCS Y4aCTHUKAMH O00pa30BaTEbHOTO Ipoiiecca
UCXOJII M3 OCOOEHHOCTEH IJIAaHUPOBAHMS W OCHalleHus KaOuHeta ¢usuku. [lpu
ATOM OO0ECIMeUMBAETCS OBJAJeHUE OOYYAIIUMHUCI YMEHHUSMU MPOBOJIUTH
KOCBEHHBIE WM3MEPEHUS, HCCIIEOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEIUYUH U
MOCTAaHOBKY OMBITOB IO MPOBEPKE MPEAJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE yENAeTCs PEIICHUIO PACUETHRIX U KAUECTBEHHBIX 33]1a4.
IIpu 3TOM A7 pacyETHBIX 3a7a4 IPUOPUTETOM SBIIIOTCA 3aJa4U C SIBHO 3aJJaHHOMN
Gbu3NYEeCKOH MOJIEeNIbI0, TIO3BOJISIONIME TPUMEHSITh U3YyUYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KakK W3 OJHOrO pasjiena Kypca, TaK M UHTETPUPYs 3HAHUS U3
pasHbBIX pa3aenoB. [[Jis kKaueCTBEHHBIX 3a/lad MPUOPUTETOM SIBIISIFOTCS 3aJaHUs Ha
OOBsICHEHHE TPOTEKaHUs (PUBHYECKUX SIBICHUM M MPOIECCOB B OKPYXKaAOIICH
KU3HU, TpeOyrolue BbIOOpa (U3WYECKONW MOJENd IS CUTYyallud IPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.



B cootBercTBuu ¢ TpedoBanusamMu GI'OC COO k MaTepuaibHO-TEXHUUECKOMY
obecneyeHn0 yueOHOro mpouecca 0a30BbI ypOBEeHb Kypca (U3MKU Ha YpOBHE
cpenHero oOmiero oOpa3oBaHUs JODKEH H3y4yaThCs B YCJIOBHMSX IPEIMETHOIO
kaOuHeTa (U3MKU WM B YCJIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAyYyHOro Iukia. B xabuneTe Qu3NKU AOMKHO OBITH HEOOXOIUMOE
nabopaTopHOe OOOpYAOBAaHME I BBINOJHEHMS] YKa3aHHBIX B Iporpamme II0
bu3MKe yUEHUYECKUX MPAKTUYECKUX padOT U JEeMOHCTPALIMOHHOE 000pyA0BaHHE.

JemoHcTpanimonHoe oOopyaoBaHue GOPMHUPYETCS B COOTBETCTBUU C
OPUHLUIIOM MHHUMAJbHOM JOCTATOYHOCTH U  OOECHeunBaeT MOCTaHOBKY
NEPEYUCIEHHBIX B IMporpaMme IO (QU3MKE KIIOUEBBIX JEMOHCTpAaMi JIs
UCCJIEIOBAaHUA  M3Y4YaeMbIX SIBJIEHUH W  IPOLECCOB, OJMIUPUYECKUX H
(GyHIaMEeHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyaOBaHUE JUIsi YYEHUYECKHX MPAKTUYECKUX padoT
(dopMupyercst B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyere
OJHOTO KOMIUIEKTa Ha JBYX oOyvaromuxcs. TeMaTnueckue KOMIIEKTHI
71a00paTOpHOrO0 OOOpPYJAOBAaHUS [JOJKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
MCIOJIb30BaHUM aHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
M3MEPUTEIHHBIX CUCTEM B BUJE ITU(DPOBBIX JTaOOpaTOPHil.

OCHOBHBIMH LIETISIMU M3Y4YeHUS (PU3UKU B 00111eM 00pa30BaHUU SIBISIOTCA:

e (opmupoBaHHE HHTEpeca M CTPEMJICHHS OOYYarOLIUXCS K HAaydYHOMY
U3YYEHHUIO MPUPOABI, Pa3BUTUE HX HHTEJUIEKTYaJbHBIX M TBOPYECKUX
CITOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
MCCJIEI0BATEIbCKOTO OTHOUIECHHUS K OKPY>KAIOLIUM SIBJICHUSM;

e (opmupoBaHKE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3yUCHHSI OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTaTbHBIX 3aKOHOB (PH3UKH;

o (QopmupoBanue ymMeHUHl OOBSICHATH SBIEHUS C HMCIOJIb30BAaHUEM
bu3nYecKuX 3HAaHUM U HaY4YHBIX JI0Ka3aTEeIbCTB;

e (opmupoBaHue mnpeacTaBiICHUN O ponu (U3MKU ST Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTH.

JocTrxeHnue 3TUX Leneil o0ecrneuynBaeTcs pelieHHueM CIEIyIoIuX 3a7ad B

mpoIecce u3ydeHns Kypca Gu3uKy Ha ypOBHE CPeHEro 00IIero oopa3oBaHMs:

e TMpPUOOpETEHUE CUCTEMBI 3HAaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHUAX, BKIIOYAs MEXAHUKY, MOJEKYISIPHYIO (UBHKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

o (opmupoBaHue yMeHUNH NPUMEHATh TEOPETUUECKUE 3HAHMUS  JJIS
O0bsicHEHUs1 (U3MYECKUX SIBJICHUM B MNpUpoae W A TNPUHATHS
MPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HMU;



e OCBOCHHE CHOCOOOB pEIICHUS PA3JTUYHBIX 33Ja4 C SBHO 3aJlaHHOU
dbuznueckol MoeNblo, 3a/lay, MOAPa3yMEBAIOIIUX CAaMOCTOSTEIHHOE
co3ganue (pu3nuecKoil MoIeNu, aleKBaTHON YCIOBUSM 3aJ1a4H;

e TMOHMMAaHUE (U3UYECKUX OCHOB U MPHUHIIUIIOB JEHCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTMUUECKUX MPOI[ECCOB, UX BIUSHUS HA OKPYKAIOIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSTEIBHOTO TIJIAHUPOBAHUS W TPOBEIACHUS
bU3NUECKUX IKCIIEPUMEHTOB, aHAIM3a W MHTEpHpeTanuu HHOpMaIuHy,
OTpeIeTIeHUs] TOCTOBEPHOCTH MOJTYYEHHOI'0 pe3yJbTara;

e CO3/IaHUE YCJIOBHUH JJIs1 Pa3BUTHUS YMEHUU MPOEKTHO-KCCIIEI0OBATEIbCKOMH,
TBOPUYECKOU JEATETHLHOCTH.

Ha wusydyenue ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEr0 OOIIEro
oOpa3oBanusi orBoauTcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 4aca B HEACIIO).

[Ipeanaraemsplii B mporpamme Mo (usuke mepedeHb Ja0OpaTOpPHBIX U
MPAKTUYECKUX paboT SBISIETCI PEKOMEHIOBAaHHBIM, YYHUTENb JEaeT BBIOOP
MPOBENICHUS JTA0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HMHIWBUIYAITbHBIX
0COOEHHOCTEW 00Yy4aroIIUXCH.



COJEPKAHUE OBYUEHUSA
10 KVIACC

Pazgen 1. ®u3zuka 1 MeTOAbI HAYYHOI' O IIO3HAHUS

®usuka — Hayka o mpupone. HayuHpie METOAbI MO3HAHUS OKPYKAIOLIETO
MHupa. Ponb 3kcriepuMenTa v TEOpUM B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B pusuke.

MopenupoBanne ¢GU3MYECKUX SIBJICHHN M MpolieccoB. HaydHble THMOTE3HI.
duzuyeckrne 3aKOHBI U TeOpUH. [ paHUIIBI MPUMEHUMOCTH (HU3MYECKUX 3aKOHOB.
IIpyuHIMIT COOTBETCTBUS.

Pone u Mecto ¢u3uku B GOpMHUPOBAHUH COBPEMEHHOW HAay4HOM KapTHUHBI
MHpPA, B TPAKTUYECKOMN AEATEIbHOCTH JIIOAEH.

Jlemoncmpayuu

AHanoroBple U HUPPOBbIE HN3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JATYUKHU.

Pa3znea 2. MexaHnuka

Tema 1. Kunemamuka

Mexannueckoe aBukeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTb (CpelaHsisi CKOPOCTb, MTHOBEHHAas CKOpPOCTh) M
YCKOpPEHUE MaTepUajbHOM TOYKH, UX MPOEKIMU Ha OCH CHCTEMBbI KOOpAUHAT.
CrioxkeHne nepeMeNieHni U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpsMOJMHEHHOEe ABWKeHHe. | 'paduxu
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUS, MYTH U MEPEMEIICHUS
MaTepuaJbHON TOUYKU OT BPEMEHH.

CpoOogHoe majzeHue. Y CKOpeHre CBOOOTHOTO MaICHHUSI.

KpuBonuueiinoe npuxeHue. J|BrkeHne MaTepuaibHOU TOUKH IO OKPY>KHOCTH
C MOCTOSIHHOW MO MOJYJI0 CKOPOCThIO. YTJIOBasg CKOPOCTh, JUHEUHAA CKOPOCTD.
[lepuon u yactora obpaimenus. LleHTpocTpeMuTETEHOE YCKOPEHHUE.

TexHuueckne YCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JIBUKEHUE CHAPSIAOB, LIETTHbIE U PEMEHHBIEC MTEPEIAYH.

Jlemoncmpayuu

Mopens cucTeMBl OTCUETA, WILIFOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JBUKECHUS.

[IpeobpazoBaHue TBUKEHUI C UCITOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABuXeHUsI Tejaa, OPOUIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHus cBOOOHOTO TaICHuUs.

HamnpaBnenue CKopocT Npu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOrO ABMIKEHUS C LEJIbIO OMPEAEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOUIEHHUS MEXKIY MNYTSIMH, HPOUJEHHBIMU TEIOM 32
MOCJICIOBATENIbHBIE PaBHbIE MPOMEXYTKHM BPEMEHU IIpU PABHOYCKOPEHHOM
JIBUKEHUU C Ha4aJlbHOM CKOPOCTHIO, PABHOW HYIIIO.

N3ydenune IBUKEHUS IIapUKa B BA3KOM KU JIKOCTH.

N3yuenue nBMXeHUs Tena, OpOUIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipununn  orHocurensHOocTH  ['ammnes.  IlepBbld  3akoH  HbroToHa.
NuepumanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cyneprno3unnu cuit. Bropoit 3akod HeroToHa 11
MaTepUuaIbHOM TOUKHU. Tpernit 3akoH HbproTOHA /111 MarepruaibHbIX TOYEK.

3akoH BcemupHOro TtsaroreHus. Cuma Tsxectu. llepBas xkocMmuyeckas
CKOPOCTb.

Cuita ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoJibkeHusl, kaueHusi). Cuna tperusa. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXEHUS U cuiia TpeHus nokos. KoadduumeHnt tpenus.
Cuita conpoTHBIICHHS TIPU JBUKEHHUH TEJA B dKUIKOCTH WIIH ras3e.

[TocTynaTenbHOE U BpalaTeabHOE ABUAKEHHUE A0COIIOTHO TBEPIOIO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCU BpamieHusd. llnedo cunbl. YcioBus
PaBHOBECHS TBEPIOTO TEIA.

TexHnueckne yCTpOMCTBA M IPAKTHYECKOEC IPUMEHEHHE: IOALIMITHUKY,
JIBUJKEHUE NUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHNE MHEPITUN.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIUX TEJL.

Bropoii 3akon HeroroHa.

N3mepenue cui.

Crnoxxenue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Jie(popMaIiiu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MTaJCHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecHs TBEPAOTro Tesa. Buabsl paBHoBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomel

N3yuenue nBmxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYIOCTH, BO3HUKAIOUIMX B MPYXKUHE U
PE3UHOBOM 00pas3iie, OT ux AehopMaIuu.

HccnenoBanue yclaOBUWM paBHOBECHS TBEPAOrO TeJa, HUMEIOUIETO OCh
BpAaILlCHUSL.

Tema 3. 3akonvl coxpanenusn 6 mexanuke

NMnynbc maTepuanbHOM TOUKM (Tesa), CUCTEMbl MaTEpUaJIbHBIX TOYEK.
NmMmnynbc cuilbl M1 M3MEHEHUE UMIYJbCa Tejla. 3aKOH COXPAaHEHUS HMIYyJbCa.
PeakTuBHOE IBUKEHHE.

PaGoTa cuibl. MOIITHOCTE CHUJIBIL.

Kunerudeckast sHeprusi mMarepuaibHOM TO4ykd. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOW SHEPTUM.

[ToTeHumManbHast SHEprus. IloTeHumnanbHas SHEPrus yapyro
nedopMupoBaHHOM NpyxKUHBL. [loTeHIIMaNbHAs SHEPrus Teaa BOJIU3U TOBEPXHOCTH
3eMIIH.

[loTeHuManpHblE W HENOTCHLMUAJIbHBIE  CHJIBL CBsi3b  paboOTHI
HEMOTEHIIUAJIBHBIX CUJI C ©3MEHEHUEM MEXAaHUYECKOW IHEPIUU CUCTEMBI TEJI. 3aKOH
COXPaHEHUsI MEXaHUYECKOW dSHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrnueckne yCTpoWCTBAa M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIA MUCTOJET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexoa mOTEHIIMATBLHON SHEPT UM B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3yuenne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MaATHUKOB.

HccnenoBanue cBsizu pabOTHI CHIJIBI ¢ U3MEHEHUEM MEXAHHMYECKOW YHEPruu
Tela Ha MPUMeEPEe PACTSIKEHUSI PE3UHOBOIO KI'yTa.

Pa3znes 3. MoJiekyasipHasi pU3MKa M TEPMOIHMHAMHUKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHHUSI MOJEKYJSIPHO-KMHETUYECKOW TEOPUU M MX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe paBwxkenue. JAuddysus. Xapaktep ABWKEHUS U
B3aMMOJICWCTBUS YaCTUI[ BemlecTBA. MOJEIN CTPOCHHUS Ta30B, XKUIKOCTEH U
TBEPIBIX TET U 0OBSICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojelieid. Macca u
pa3mepsnl Mosiekyi. KonnuectBo Bemectna. [locrosHanas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzMmepenue. lllkana temmneparyp
Llenbcusi.



Mopgens  ugeanmpHoro ra3a. (OCHOBHOE€  YpaBHEHHUE  MOJIEKYJISPHO-
KHHETUYECKOW TEOpUU HJI€AIbHOrO Ta3a. AOCOJNIOTHAs TeMmrmeparypa Kak mepa
CpeAHEel KUHETHMYECKOW SHEpPruy TEIUIOBOrO JABMKEHUs dvactull rasza. l[llkana
temneparyp KenbBuHa. ['a3oBblie 3akoHBI. Y paBHeHue MeHneneeBa—Kianeitpona.
3akoH JlanmbroHa. M30mpoueccsl B HACAIbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BellecTBa. ['paduueckoe mpeacTaBiIeHUE M3OMPOIECCOB: HU30TEPMaA, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U TNPAKTUYECKOE TMPUMEHEHHE: TEPMOMETD,
O6apomerp.

Jlemoncmpayuu

OneITh, JTOKA3bIBAIOIIUE JIUCKPETHOE CTPOCHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COECTUHEHUM.

OnpiThl 10 7UGPY3UU KUJTKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO JIBUKCHHS.

Mogens onbita lllTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAaHUE MEXMOJIEKYISPHOTO
B3aMOJICHICTBHS.

Mopenb, HILTIOCTPUPYIOLIAs MPUPOAY JABJICHHS Ta3a Ha CTEHKU COCYy/a.

OnbIThl, WTIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSIHUA MACAJIBHOTO Trasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

OnpeneneHre Macchl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE M3MEpPECHUU
00BbEMA KOMHATBHI, IaBJICHUS U TEMIIEPATYPhl BO3yXa B HEH.

HccnenoBaHre 3aBUCUMOCTH MEX]Y IMapaMeTpaMu COCTOSTHUS pa3peKeHHOT O
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoguHamuueckas cucreMa. BHYTpEeHHSsI 3HEpPIruss TEpMOJAMHAMUYECKOU
CUCTEMBI B CcIoco0bl e€ n3mMeHeHus. KoimuecTBo TerioTel U pabora. BHyTpeHHSsI
SHEpPrus  OJHOATOMHOrO  HJACAJIbHOrO  raza. Buabl  Temonepenayu:
TEIJIONPOBOJJHOCTb, KOHBEKIIUS, U3JIYUYECHHUE. Y IebHAs TEMI0EMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH NTpU Temiaonepeaaye.

[lonsitue o0 ammabatrHOM mporecce. I[lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHne MEpBOro 3aKOHAa TEPMOJMHAMUKHU K u3ompoieccaM. ['paduyeckas
WHTEpIpeTaIus paboThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMoCTh MpOIIeCCOB B TPUPOJIE.

TennmoBble  MamuHbl.  [IpuHIUNBI  AEHCTBUMA ~ TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanust >HEpruM B TEIUIOBBIX MammuHax. KoadduuueHt moae3Horo
nevictBus TerioBod MamwuHbL Iukn KapHo um ero ko3¢ duimeHT moiae3Horo
JENCTBUS. DKOJOTHUECKUE MPOOJIEMbI TETIOIHEPTETUKHU.



TexHU4eckue YCTPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, OLITOBON XOJOAMIbHUK, KOHAUIIUOHEP.

Jlemoncmpayuu

W3MmeHeHnne BHYTpEHHEW JHEpruu Tejida MPU COBEPUICHUH PaOOTHI: BBLIET
npoOKU U3 OYTBUIKM MOJ| JIEMCTBHEM CXATOTO BO3JyXa, HarpeBanue >(dupa B
JATYHHOU TpyOKe MyTEéM TpeHHUsl (BUICOAEMOHCTpaIus).

H3menenne BHYTpEHHEHN YHEPTUM (TeMIepaTyphl) Tea Ipy Terionepeaaye.

OneIT 10 aIMa0aTHOMY PACHTUPEHUIO BO31YyXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu mapoBoif TypOUHBI, ABUTATENS] BHYTPEHHETO CrOPAaHUsI, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxkcnepumenm, nabopamopmsvie pabomol

N3mepeHne yaeinbHON TeNI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

[TapooGpazoBanue u koHaeHcauus. Vcnapenue u kunenue. AOGCoNtOTHAA U
OTHOCUTEJIbHAS BIIAXKHOCTH BO3AyXa. HacellieHHblld map. YaenpHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrammaeckne u amopdHbie Tesia. AHU30TPOIHS CBOWCTB
kpuctamnoB. JKunkue kpucrtamuibl. CoBpeMeHHble MaTepuaibl. llnaBnenue wu
KpUcTau3anus. Y AenbHas TerioTa miasieHus. Cyomumarus.

VYpaBHeHue TenaoBoro damaHca.

TexHu4yeckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUH MOJIYYEHUsI COBPEMEHHBIX MaTepUalioB, B
TOM YHCJIE HAHOMATEPHAIOB, 1 HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUU.

CriocoObI U3MepeHusl BIAKHOCTH.

Hab6ronenre HarpeBaHus U TJIaBJICHHUS KPUCTAITUYECKOTO BEIECTRA.

JleMOoHCcTparys KpucTauiosB.

Yuenuueckuii skcnepumenm, 1abopamopmsie pabomol

N3mepeHne 0OTHOCUTEIHHOM BIaXKHOCTH BO3/lyXa.

Pa3znen 4. DinekTpoauHaM KA
Tema 1. dnekmpocmamuka
DnekTpu3anus Te. DIeKTpudecKui 3aps. JIBa Buaa d371eKTpUIECKUX 3apsI0B.

[IpoBOIHMKH,  AWDIEKTPUKHM U  TOJYNPOBOAHUKHU. 3aKOH  COXPaHEHHUS
JIEKTPUYECKOTO 3apsa.

B3anmopericteue 3apsaoB. 3akoH KynoHa. ToueuHbIN 3JIEKTPUYECKUN 3apsI.
Onextpuueckoe mnosne. Hampsk€HHOCTh 3nekTpuueckoro mnois. [IpuHnun



CYNEPHO3UIIUUA IJIECKTPUUECKUX MoJie. JIMHUM Hanps>KEHHOCTU 3JIEKTPUUECKOrO
OJIsl.

PaGoTa cun anekrpocrarnueckoro noss. [lorennuan. Pa3nocTs nmoTeHnanos.
IIpOBOOHUKHA W AMANEKTPUKKA B JJIEKTPOCTATUUECKOM Toje. JluanekTpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO0 KOHJIEHCATOpA.
DHeprus 3apsHKEHHOr0 KOHIEHCaTopa.

TexHuueckue yCTpoMCTBA M TMPAKTUYECKOE MPUMEHEHHE: BIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE AJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMUPOBAJIbHBIN anmnapar, CTpPyWHbIM IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIMIT JEUCTBUSA DJIEKTPOMETPA.

B3aumMoaencTBre HadJIEKTPU30BAHHBIX TEIL

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEJL.

[IpOBOAHUKY B 3NEKTPOCTATUIECKOM IOJIE.

DIIeKTpOoCcTaTUYECKas 3aINTA.

JIM3IIEKTPUKH B DIIEKTPOCTATUYECKOM I1OJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUJIOLIAIU
MJIACTUH, PACCTOSHUS MEXAY HUMU U TUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apspKEHHOr0 KOHJIEHCaTopa.

Yuenuueckuii skcnepumenm, nabopamopmusie pabomoi

N3mepeHne 31eKTPOEMKOCTH KOHIEHCATOoPA.

Tema 2. ITocmoannwtii Inekmpuveckuit moxk. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUN TOK. YCIOBHUS CYLIECTBOBAHMUS JJIEKTPUYECKOTO TOKAa.
Ucrounuku Toka. Cumna Toka. [TocTOSHHBIN TOK.

Hanpspkenue. 3akon Oma Jj1s ydacTka 1enH.

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IEJIbHOE CONPOTHUBIICHUE BEILECTBA.
ITocnenoBarenbHOE, MapaJLIEIbHOE, CMEIIAHHOE COESIMHEHUE TTPOBOITHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTb
AIEKTPUUECKOTO TOKA.

DJIEKTPOABIIKYILIAsI CHJIA M BHYTPEHHEE COMNPOTUBICHUE HCTOYHUKA TOKA.
3akon OMa JJis MOJTHOM (3aMKHYTOM) dJIeKTprUdeckoil 1ernu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAs  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
COIMPOTHUBIICHUSI METAJJIOB OT TeMIiepaTrypbl. CBEpXIIPOBOJUMOCTb.

DJIEKTpUUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MYy4KOB.

[TonynpoBOAHUKH. CoOcTBeHHas u MpUMecHas MPOBOJIUMOCTh
noynpoBoaHukoB. CBolicTBa P—N-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B pacTBOpax M  paciuiaBax  dJIEKTPOJMUTOB.
DIIEKTPONUTUYECKAS TUCCOUALMS. DIEKTPOIIU3.



DJIeKTpUUeCKUid TOK B Trazax. CamMoOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monnus. [lma3ma.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE TMPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, pEOCTaT, HUCTOYHUKH TOKa, OJIEKTPOHArpeBarelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPBI U POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIN TNO]], TaJIbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HalpsKeHUS.

3aBUCUMOCTb COINPOTHUBIICHUS UUJIWHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOMIAU MTONIEPEYHOr0 CEYEHUS U MaTepuala.

CMenaHHOe COeIMHEHNE TPOBOIHUKOB.

[IpssiMoe wu3MepeHHe SIEKTPOABMXKYIIEH Ccuibl. KopoTkoe 3amblkaHue
raJlbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCUMOCTb CONIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.

[IpoBOAUMOCTB BJEKTPOJIUTOB.

HckpoBo# pa3psa U NIPpOBOAUMOCTB BO3yXa.

OAHOCTOPOHHSS MPOBOJUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHune cMeaHHoro COeIMHEHUST PE3UCTOPOB.

N3mepeHne 3JIeKTPOABWKYILEW CHIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO
COMPOTHUBIICHHUSI.

Halmoaenue a5exkTponusa.

MesknpeamMmeTHbIe CBSI3H

N3yuenue kypca gusnku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISETCS C
Y4ETOM COJEPIKATEIbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMH MaTEeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemubie nowamus, CBSI3aHHBIE C U3YYEHUEM METOJ0B HAYyYHOI'O
MO3HAHUS: SIBJICHWE, HAy4YHbIA (akT, TUMOTe3a, (U3MYecKas BEJIMYWHA, 3aKOH,
Teopusi, HaOIIOeHUE, SKCIIEPUMEHT, MOEIUPOBaHNE, MOJIE]Ib, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl ypaBHEHUN, JUHEWHas QyHKIUS,
napabona, runepOosa, ux rpaQuKu U CBONCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUT OHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCH KOOPAUHAT, CIIOKEHHE BEKTOPOB.

buonocusn: mexanndeckoe NBUKEHUE B KHBOW mpupoze, nuddysus, ocMoc,
TETJIOOOMEH KHUBBIX OPraHU3MOB (BUJIBI TEIIONEpPEadu, TEIIOBOE PAaBHOBECHE),
AJIEKTPUUECKUE SIBJICHUS B )KMBOU NIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAs MACCa, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U ra3os.,



DJIICKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJICKTPOJIMTHYECKAs  JIUCCOIUAIIHS,
rajibBaHHUKa.

l'eoepagpus. BIaXKHOCTH BO3/1yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoecus: mpeoOpa3oBaHWE NBMIKCHUH C HCIIOJb30BaHHEM MEXaHHU3MOB,
y4€T TpEeHHsT B TEXHUKE, IOMAIIUIHUKN, WCIOJIh30BaHUE 3aKOHA COXPAHCHHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W JPYyrue), IBUTATENb BHYTPCHHETO
CropaHusi, mapoBas TypOWHa, OBITOBOH XOJIOIUJIBLHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJIYUCHHUS COBPEMEHHBIX MaTCpPHUaioB, B TOM 4YHCJIC HAHOMATCPHAIIOB, H
HAHOTEXHOJIOTHH, JJICKTPOCTATHYCCKasl 3alluTa, 3a3eMJICHUE 3JICKTPOIPHOOPOB,
KCEpOKC, CTpYHHBIH IPUHTED, DJICKTPOHArpeBaTEIbHBIC npubopHI,
AJIEKTPOOCBETUTENBHBIC TPHUOOPHI, TATbBAaHUKA.

11 KVIACC

Pa3znen 4. DuekrpoanHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA

ITocTtosunble MarHuThl. B3auMoelicTBrE NOCTOSHHBIX MArHUTOB. MarauTHoe
nose. Bekrop MarauTHOM MHAYKUMU. [IpUHIUIT CynIepno3UIMyM MarHu THBIX IOJIEH.
Jluanm marHuTHOM WHAYKOMHU. KapTuHa NWMHWM MAarHUTHOM HWHAYKLIHWHU IOJIA
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe 10J€ NPOBOAHMKA € TOKOM. KapThHa JMHUN WHIYKIUU
MarHuTHOTO MOJIS JJIMHHOTO MNPSMOTO HPOBOJHUKA U 3aMKHYTOT'O KOJIBI[EBOTO
MPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT DpcTena. B3anMoaeiicTBre MPOBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOAYJIb U HalpaBJICHHUE.

Cuua JlopeHiia, €€ MoayJib U HanpaBiieHue. J|BUyKeHUE 3apsSyKEHHON YaCTUIBI
B OJIHOPOJTHOM MarHuTHoOM mose. PaGora cuiel Jlopenua.

SIBneHue JJIEKTPOMAarHUTHOW HWHAYKOMU. [lOoTOK BEkTOpa MarHUTHOU
WHIYKIUA. OJIEKTPOABMIKYIAS CHJIA MHIYKIUMUA. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »sjeKkTpuyeckoe IMoJie. IJIEKTPOJABHXKYIIAs CUJIa HUHAYKIIUUA B
MPOBOJIHUKE, IBUKYILIEMCS TOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM TOJIE.

IIpasuiio Jlenna.

NHAyKTUBHOCTh.  SIBJieHHE CaMOMHIYKUIHMH. OJIEKTPOJABMIKYIAs  CHJIA
CaMOMWHYKIIHH.

DHeprus MarHUTHOT O MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TOCTOSIHHbIC
MAarHUThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU DJIEMEHTAPHBIX
YacTHI, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE 2JIEKTPOHHOIO ITy4YKa MarHUTHBIM ITOJIEM.

JIvHUM MHIYKIIUY MarHUTHOIO T1OJIA.

B3aumoneincrsue AByX IPOBOJHUKOB C TOKOM.

Cuita Amnepa.

JevicrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME DIIEKTPOMArHUTHOW UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCHMOCTD JJIEKTPOJABMXKYILIEHW CHUJIBI UHAYKLIUNA OT CKOPOCTH W3MEHEHUS
MAarHUTHOIO IOTOKA.

SIBiieHME CaMOUHAYKLIVH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3ydyeHne MarHuTHOIO IOJIst KATYIIKHA C TOKOM.

HccnenoBanue 1eiCcTBUSA TOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHYKIIUU.

Paszpnen 5. KoneGanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJICOAHUA

KonebarenbHass  cuctema.  CBOOOJHBIE  MEXaHWYECKHE  KoJeOaHMs.
lapmonnueckue konebanus. Ilepuos, vacrora, ammiuryga u ¢asza KoieOaHUM.
[IpyxvHHBI MasTHUK. MareMaTU4yeCKUN MasATHUK. YPAaBHEHUE TaAPMOHUYECKUX
konebanuil. [IpeBpailieHne SHepruu Mpu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYyp. CBOOOJIHBIE JJIEKTPOMArHUTHBIE KOJeOaHUS B
UJealbHOM KOJIEOATETbHOM KOHTYpE. AHAIOTHS MEXAY MEXAaHHUYECKUMH H
AJIEKTPOMArHUTHBIMM KoJieOanusiMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UI€aTbHOM KOJeOaTEIbHOM KOHTYPE.

[IpeacTtaBieHue o 3aTyxaroUmXx KojeOaHUsAX. BhIHYX IE€HHbIE MEXaHUUECKUE
koJiebanus. Pe3onanc. BeiHYKIeHHBIE AIEKTpOMarHuTHHIE KOJIeOaHus.

[lepemennblidi  TOK. CHHYCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO0 TOKa. AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKA U
HaIPSHKEHUS.

Tpancdopmarop. [IponsBoacTBo, nepemadya U MOTPEOICHUE DIICKTPUUECKON
SHEPTUH. DKOJOTHMYECKHE PUCKU NPHU MPOU3BOJICTBE 3JIEKTpo3Hepruu. KynbTypa
WCIIOJIb30BAHUS AJICKTPOIHEPTUU B MOBCEIHEBHON KU3HH.

TexHrnueckne yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: DJIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJeOaTeIbHON CHUCTEMBI (MPYXUHHBIA WU
MaTeMaTH4YeCKUN MasiTHUK).



Hab6mronenue 3aTyxaronmx KojaeOaHui.

HccnenoBanre CBOMCTB BBIHYXIEHHBIX KOJICOAHUA.

Habmonenue pezonanca.

CBOOOHBIE SIIEKTPOMATHUTHBIE KOJIeOaHUsI.

OcruniaorpaMMsbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHH) IS
AIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3onanc mpu mocnenoBaTeIbHOM COCIUHEHHHU PE3UCTOpPa, KATYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOpA.

Mopenb JIMHUM 3JIEKTPOIIepeIayuu.

Yuenuueckuii skcnepumenm, nabopamopmsvie pabomol

HccnenoBanre 3aBUCMMOCTH TIEPHO/A MaJbIX KojeOaHUIl rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChI Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIEMU U3 MOCIEA0BATENbHO COSTUHEHHBIX
KOHJIEHCATOpa, KaTYIIKA U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 60JIHbL

Mexannueckre BOJIHBI, ycioBusa pacnpoctpaneHus. Ilepuon. Ckopocth
pacnpocTpaHeHuss M JUIMHA BOJHBL. IlomepeuHble W MNpPOAOJIbHBIE BOJIHBIL.
HNurepdepennus n qudpakiuss MEXaHMUIESCKUX BOJTH.

3Byk. CxopocTh 3ByKa. ' pomKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHUSI U3IYyYCHHS 3JEKTPOMArHUTHBIX BOJIH.
B3aunmuas opuenranus BektopoB E, B, V B snexTpomarautHoi BomHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJH: OTPa)K€HHE, MPEJOMIICHHUE, MOJspu3aus, Iudpakuus,
unTeppepenuns. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[[Ikana 3MeKTpOMAarHUTHBIX BOJIH. [I[puMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyuHIMIIBI PagUOCB3H U TeJIeBUACHU. Panrosiokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHudeckue yCTpoWCTBA M NPAKTHUECKOE TPUMEHEHHUE: MY3bIKAJbHbBIC
WHCTPYMEHTHI, YyJIbTPa3BYKOBas JAMArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeIeBU30p, aHTeHHa, TeaedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U PacPOCTPAHEHUE MOMEPEUHBIX U MPOAOJbHBIX BOJH.

Konebmtomeecs Te10 Kak UCTOYHUK 3BYKA.

Habmronenve oTpakeHus U MpeoMICHUST MEXaHUY€CKUX BOJIH.

Hab6monenue uatepdepeHuu u quppakiiuu MEXaHUIECKUX BOJTH.

3BYKOBOI PE30HAHC.

Hab6nronenue cBsi3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIATYIO0M U
4acTOTOM Kose0aHui.



HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPEJIOMIICHUE,
noJisipu3anus, 1uQpaxius, tHTepPepeHITU.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmMomuHENHOE pacHpOCTPAHEHHUE CBETA B
onHopoaHou cpexe. Jlyd csera. TouedHblli HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue n300pakeHuil B
TTIOCKOM 3€pKalie.

[Ipenomiienne cBeta. 3aKOHBI MPETIOMIICHUS cBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxenue. I[IpenenbHbIl yroa MNOJHOTO
BHYTPEHHET0 OTPAKEHUS.

Hucnepcus ceeta. CiioxHBIN cocTaB 6eoro ceera. LBer.

Cobupatomue u pacceuBaroniye JuH3bl. Tonkas mua3a. DokycHoe paccTosiHUE
W oNTHYecKasl cuiaa TOHKOM nuH3bl. [locTpoeHue m3o0paxeHuid B cOOUpPAOIIUX U
pacceuBarouX JuH3ax. @opMyJia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JTUH30M.

[Ipenessl TPpUMEHMMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBas ontuka. HuaTepdepenuus cBera. KorepeHTHble HCTOUYHHKHU.
YcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHHMYMOB B HHTep(epeHIIMOHHOM
KapTHUHE OT ABYX CHUH(]Aa3HBIX KOT€pPEHTHBIX UCTOYHUKOB.

HNudpakmus cera. JudpakuuonHas pemérka. YCIOBHE HaOIIOICHUS
[VIABHBIX ~MAakKCUMYMOB IIpM MAJA€HUA MOHOXPOMAaTHYECKOrO CBETa Ha
I PAKIIMOHHYIO PEIIETKY.

[Tomapusanus csera.

TexHrnueckne yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: OYKH, JIyla,
dboToanmnapar, NPOEKUMOHHBIA ammapar, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PpaKIIMOHHAs pEelIETKA, MOJISAPOUIL.

Jlemoncmpayuu

[IpsMoMHEHHOE PacIPOCTPAHEHUE, OTPAKEHUE M TNPEIIOMJIEHUE CBETA.
OnTuyeckue mpudopHI.

[TosmmHOE BHYTpEHHEE OTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanre cBONCTB H300paXKEHUM B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEIECKOIIa.

Ha6monenue natepdepeHiium ceera.

Hab6nronenue nudpaxuuu cera.

Hab6ronenue nucriepcuu cBeTa.

[TonydeHue crekTpa ¢ HOMOUIBIO TTPU3MBI.

[Tonmyuyenue criekTpa ¢ MOMOIIbIO JU(DPAKIIMOHHON PEMIETKH.

Habnronenue nonsipusaiuy cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomel

N3mepeHne nokasaTess NpeaIoMIICHUS CTEKIA.



HccnenoBanue cBOMCTB M300payKEHUM B JIMH3AX.
Habmronenue nucriepcuu cBeTa.

Pa3nes 6. OCHOBBI ClIeMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['paHuIbl MIPUMEHUMOCTH KJIaCCHUYECKOU MeXaHUKH. [locTymarsl cnenuanibHOM
TEOPUU OTHOCUTEIBbHOCTU: WHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe,
MPUHLMUIT OTHOCUTEJIbHOCTH DUHIIITEIHA.
OTHOCUTENBLHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHHU U COKpaIlleHUE
JUTUHBI.
DHEPrusi U UMNYJILC PENSITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ 3HepFI/Ieﬁ U UMITYJIbCOM pCHﬂTHBHCTCKOﬁ HYaCTHUILIbI. 3Hepr1/151
IIOKOA.

Pa3nen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. Popmyina [lnanka cBa3u 3HEPrUU POTOHA C €TO YACTOTON. DHEPrUs
U UMITyJIbC (OTOHA.

OtkpeiTue u uccienopanue Gorodddexra. OnbiTer A. I'. CroneToBa. 3aKOHBI
dboTorddexra. YpapHenue DuHmrTerHa 11 pororddekra. «KpacHas rpanuiar
dboTorddekra.

HaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoMCTBa U NPAKTUYECKOE MPUMEHEHHE: (POTOITEMEHT,
dboTomaTUUK, COJIHEUHas O0aTtapesi, CBETOANOI.

Jlemoncmpayuu

dotorPekT Ha YyCTAaHOBKE ¢ IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oToddexTa.

Cseromuon.

Conneunas O6atapes.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmnbiTel Pezepdopna mo paccessHuio 0 -4acTHIl.
Ilmanerapnas moxpens aroma. Ilocrynarer bopa. M3nydenune wu 1moriomeHue
(GOTOHOB MpHU MEpexojie aToMa C OJIHOIO YPOBHS SHEPruu Ha Jpyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEHN SHEPTUM aTOMa BOJOPO/A.

BonnoBbie cBolicTBa yactull. Bonael ae bpoina. KopnyckymsspHo-BOJTHOBOM
Iyaliu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3IIYyYEHHUE.

TexHuueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CIIEKTpajibHbIN
aHau3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Monens onbita Pesepdopna.

Onpenenenne JJIMHBI BOJIHBI J1a3epa.

Hab6mronenve muHeHuaTbiX CEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

Habnronenre nuHelyaToro cnekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTBI, JOKAa3bIBAIOUIME CIO0KHOCTh CTPOCHUS siapa. OTKpbITHE
panuoaktuBHocTH. OnBITEI Pe3epdopaa o onpeaenennio coctaBa paauoakTUBHOTO
m3nyueHus.  CoiictBa  anb(a-, Oera-, ramMMma-uziayueHus.  BrusiHue
PaAOaKTUBHOCTHU HA KMBbIE OPraHU3MBbL.

OTtkpeiTHe TIpoTOHAa W HeWTpoHa. Hykionnas momens sigpa [eiizenOepra—
NBanenko. 3apsaa sapa. MaccoBoe unciio sjapa. M3oromsl.

Anbda-pacnian. ONEKTPOHHBIM M TMO3UTPOHHBIA OeTa-pacman. ['amma-
M3IIy4Y€HHE. 3aKOH PaIMOAKTUBHOIO pacnaja.

OHeprus CBsI3U HYKJIOHOB B siApe. Snepubie cuibl. JledekT maccehl sapa.

Snepubie peakunu. JlesieHue U CUHTE3 SAEP.

Snepubiit peaktop. TepMmosaepHbii cuHTe3. [IpoOieMbl M HEPCHEKTUBBI
SAIEPHOUN PHEPTETUKHU. DKOJOTUUECKHUE aCIIEKThI /IEPHONU SHEPICTUKH.

DneMeHTapHbIe YacTULbl. OTKPBITUE TO3UTPOHA.

Metoabl HaOMIOIEHHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.

dyHaMeHTaJ bHbIE B3auMoeiicTBUs. ENMHCTBO (hU3nyeCcKO KapTUHBI MUPA.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunbcona, sanepHbiil peakTop, aToMHasi 6omMoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIINX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (OTOrpadusim).

Pazgea 8. DiieMeHTBI aCTPOHOMHHM U ACTPOPU3UKH

DOtanbl pa3BuTUS acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUYECKOE 3HAUCHUE
aACTPOHOMHUH.

Bun 3Bé3nHoro He6a. Co3Be3mus, sApKue 3BE3/ABI, IUIAHETHI, UX BUIMMOE
JIBYDKCHUE.

ConHeuHas cucTeMa.

Conuue. ConHeuHas akTUBHOCTh. HMctounuk sHepruu ConHIA@ U 3BE3.
3BE3/IBI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMmma «CHEKTPaJIbHBIA KilacC —
CBETHUMOCTBEY». 3BE3JbI TJIABHOM I1OCJENOBATEIBHOCTH. 3aBHUCHMOCTh «Macca —
CBETUMOCTB» IS 3BE3]l TJIABHOW MOCJEN0BaTeIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE NMPEACTABIEHUS O MPOMCXOXKIECHUH U 3Boitonun ConaHua u
3BE3/. DTalbl )KU3HU 3BE3L.

Mneunslid IIyte — Hama ['amaktuka. Ilomoxenue m neuxenue ConHua B
IN'anaktuke. Tunsl ramaktuk. Paguoranaktuku v kBazapsl. UEpHBIE ABIPHI B SApax
TaJIaKTHUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonbiioro B3peiBa. PenukToBoe usinydeHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6ieMbl aCTPOHOMUMU.

Vyenuuecxkue nabnooenus

HaGmonenuss HeBOOpPYKEHHBIM TJ1a30M C UCIHOJb30BAHHUEM KOMIIBIOTEPHBIX
INPUIJIOKEHUH I ONpeaeNeHUs] OJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aMs CEeBEpHOrO MOMyIIapUs U APKUE 3BE3NBI.

Hab6monenus B Teneckon Jlynsl, miuaner, Mneunoro [lytu.

Oo6o0maree NOBTOPEHUE

Pons ¢u3ukm u acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOMH,
COIMANILHOM U ATHUECKOU c(hepax AesTeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHM B COBPEMEHHOW HAYyYHOM KapTHUHE MUpPA, pOoJib (U3NUECKON TEOPUHU B
dbopMupoBaHUU MpEACTaBICHUI 0 GU3HUECKON KapTHHE MUPA, MECTO (PU3NUECKON
KapTUHBl MHpa B OOIIEM psAdy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MPEICTABIIEHUM O IPUPOJIE.

MexnpeaMerHbie CBSI3H

N3yuenune kypca ¢gusnku 0a3oBoro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
Y4ETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypCcaMH MAaTeMaTHKH,
OMOJIOTHH, XUMUH, TeOrpadUu ¥ TEXHOIOTHH.

Meoswxcnpeomemnvie nousamusi, CBA3aHHbIE C MU3YYEHHUEM METOJOB HAay4dHOTO
MO3HAHUS: SBJIEHUE, HAay4dyHbI (akT, rumores3a, (u3MuUecKas BEJIUYMHA, 3aKOH,
Teopu s, HaOII0ICHHE, SKCIIEPUMEHT, MOICIMPOBAaHUE, MOJIEITb, H3MEPEHHE.

Mamemamuka: pelIEHHE CUCTEMBl YPaBHEHMM, TPUTOHOMETPUUYECKHUE
(GYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKUMU HA OCH KOOPAHWHAT, CI0KEHUE BEKTOPOB,
MPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIMM, TPU3HAKKA TOM00US TPEYroJbHUKOB,
oIpe/eNeHre MIONaaAN MIIOCKUX GUryp u oobéma Ted.

buonoeusa: »snekrpuyeckue SABICHHUS B JKMBOW NPHUPOJIE, KoyieOaTelbHbIE
JIBWKEHUS B KUBOW MPUPOJIE, ONTUUECKUE SBJICHUS B )KMBOW NPUPOJE, NEHCTBUE
paaualuu Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUINUECKasl CTPYKTypa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTATUIMUYECKON PEMIETKHY, CIIEKTPAIbHBIN aHaIH3.



l'eoepagpusi:  MarHUTHBIE ToOMIOCA 3€MJIM, 3alie’)Kd MarHUTHBIX Py,
dboTochEMKA 3eMHON TTOBEPXHOCTH, ITPEACKA3aHUE 3EMIICTPSICEHHIA.

Texnonocus: NVUHAM DIIEKTPONEpPENAY, TEHEPATOpP MEPEMEHHOIO TOKa,
AJIEKTPOABUTATENIb, WUHAYKIHOHHAs I€4Yb, panap, paguoNpUEMHUK, TEIECBU30D,
anTeHHa, Teiaedon, CBY-medb, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAsS ONTHKA,
coJIHeuHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®Pu3MKa» HAa YPOBHE CPEIHETO OOIIETo
oOpa3oBaHus (0a30BbI ypPOBEHb) MOHKHO OOECHEUUTh TOCTHKEHUE CJICTYIONIUX
JUYHOCTHBIX, METAIPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS yueOHOTO npeamMera «DU3uKay OIKHBI
OTpa)kaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIIMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PAaCHIMPEHUE >KUZHEHHOTO
OMbITa U OMNbITA JEATEIBHOCTH B IMPOLECCE Peaau3alid OCHOBHBIX HalpaBlICHHI
BOCIIMTATEJIbHOW JI€ATEIIBHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

chOpMUPOBAHHOCTH I'PaXKTAHCKON IMO3UITUU O0YUYAIOIIET0Cs KaK aKTUBHOT'O U
OTBETCTBEHHOTO 4YJiIeHa POCCUUCKOr0 O0IIeCTBa;

NPUHATHE  TPAAUIMOHHBIX  OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO NI€STEIbHOCTh B MHTEpPECAX TI'Pa)JaHCKOIo
o011ecTBa, y4acTBOBaTh B CAaMOYIIPaBJIEHUH B 00pa30BaTEIbHON OpraHu3alluy;

YMEHHE B3aUMOJICHCTBOBATH C COUMAIbHBIMU NHCTUTYTAMH B COOTBETCTBUU C
X QYHKIHUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K T'YMAHUTAPHOM U BOJIOHTEPCKOM JAEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHHUSA:

c(hOpPMHUPOBAHHOCTh POCCUNCKOM IpaKIaHCKON HICHTUYHOCTHU, MATPUOTU3MA,;

LIECHHOCTHOE OTHOILIEHUE K TOCYAAapCTBEHHBIM CHMBOJAM, JOCTHUXECHUSIM
POCCUICKHUX YYEHBIX B 00JaCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHU 51

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIE DEILICHHUS,
OPHUEHTHPYSACh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTU YYEHOIO;

OCO3HaHME JTUYHOTO BKJIQ/Ia B MOCTPOCHUE YCTOMYMUBOTO OYIYIIETo;

4) 3cTeTHYeCKOT0 BOCTTUTAHUSI:

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPUYECTBA,
npucymero pu3ndeckon HayKe;

5) Tpy/10BOro BOCHIMTAHUA:



WHTEpPEC K pa3MuHbIM cdepamM TpoPecCUOHATLHON JEATEILHOCTH, B TOM
YHUCJIe CBA3AHHBIM C (DU3UKOM M TEXHUKOM, yMEHUE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyuieit npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC IJIAHbL;

TOTOBHOCTb M CITOCOOHOCTh K 00pa3oBaHUIO U caM000pa30BaHUIO B 00JIaCTH
(bU3HKH HA IPOTSHKEHUH BCEU KU3BHU;

6) 3K0JOrHIecKOro BOCIUTAHUS

chOPMUPOBAHHOCTh JKOJOTUYECKON KYJIBbTYPhI, OCO3HAHHE TJI0OAIBHOT O
XapakTepa IKOJIOTHIECKUX MPOodIeMm;

IUIAHUPOBAHUE U OCYILECTBJICHUE JEUCTBUM B OKPYKAIOUIEN Cpelle HA OCHOBE
3HAHUS [eJIeH YCTOMUYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacHIMpeHue OIMbITa ACITEILHOCTH DKOJIOTHYECKOW HaIMpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM MO PU3HKE;

7) HeHHOCTH HAYYHOT 0 TIO3HAHWS:

cOpMUPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3HUECKON HAYKU;

OCO3HaHWE IIEHHOCTM HAy4YHOW JAEeATEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
M3YydeHHs (PU3UKH OCYIIECTBIISATH MPOCKTHYIO U UCCIIEIOBATENHCKYIO EATEIbHOCTD
WHJVBU1YaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1elCTBHS
ba3oBble Jioruvyeckue aeicTBUsA:
CaMOCTOATEIRHO  (OPMYJHPOBATH W aKTyallM3UpOBaTh  IPOOJIEMY,
paccmarpuBaTh €€ BCECTOPOHHE;
ONpENEeIATh eI JESITEIbHOCTH, 3aJaBaTh MNapaMETPbl U KPUTEPUU HX
JOCTUKCHUS;
BBISBIISIT  3aKOHOMEPHOCTH M IPOTHUBOPEYUSI B  paccMaTpUBAEMbIX
(hU3UYECKUX SBJICHUSIX;
pa3pabaTeIBaTh IJIaH PEIICHHS MPOoOJIeMbl ¢ y4ETOM aHalM3a HUMEIOIIUXCS
MaTepUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHb KOPPEKTHUBBI B JI€ITEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJECTBUN NEATEIbHOCTH;
KOOPJAWHUPOBATH U BBIMOJHATH PA0OTY B YCJIOBUSAX PEAbLHOT0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICH CTBHS;
pa3BUBaTh KPEATHUBHOE MBIIILJICHUE TTPU PEIICHUH KU3HEHHBIX TTPOOJIeM.
ba3oBble uccienoBarejibCKue 1eMCTBHS.
BIIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOUEBBIMU MOHSATUSIMU M METOJIAMU
bu3nYecKoi HayKu,



BJIaJICTh HaBBIKAMH Y4€OHO-HUCCIICIOBATENBCKON U MPOCKTHON JEeSTeNbHOCTH
B 00JlacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOUCKY
METOJIOB pEIICHUs 3anad (U3NYECKOTO COACPKAHHS, MPUMEHEHHIO Pa3IMYHBIX
METO/IOB ITO3HAHUS;

BIAJIETh BHJAaMHU JEATEIbHOCTH MO0 TIONYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIPETAIUU, TPeoOpa3OBaHUI0 M TPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX
CHUTYaIHIX, B TOM YHCJIC TIPH CO3aHUH YUEOHBIX MIPOCKTOB B 00JIACTH (HU3UKH;

BBISIBJIATh PUYMHHO-CIICJACTBEHHBIC CBS3M W aKTyallM3WpOBaTh 3amadvy,
BBIJIBUTaTh TUIIOTE3Y €€ PelIeHUs, HAXOAUTh apr'yMEHTHI JIJIsl TOKa3aTeJIbCTBAa CBOUX
YTBEpXKJICHUH, 331aBaTh MapaMeTPhl U KPUTEPUN PELICHHUS;

aHAM3MPOBAaTh TMONYYCHHBIE B XOJE pCEUICHHWsS 3aJadd  pe3yJbTaThl,
KPUTUYECKU OLIEHWBATh X JOCTOBEPHOCTH, MPOrHO3UPOBATh N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (OPMYIHPOBATHL COOCTBEHHBbIE 3aJauyd B 00pa3oBaTENbHOU
JESITEIbHOCTH, B TOM YU CJIE TIPUA N3YYCHUN DU3HKU;

JlaBaTh OIICHKY HOBBIM CHUTYAI[UsIM, OIICHHUBATH TPHUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWUA 1O (U3UKE B TPAKTUYECKYIO 00J1acTh
KHU3HEICATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX YICOHBIX TPESIMETOB,

BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIBHBIC TIOIXO/IBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aJbTCPHATUBHBIC PEIICHHS.

Pabora ¢ undgopmauueii:

BJIQ/ICTh HaBBIKAMH IMOJTydeHUsT WHGOpMAIMN (PU3NIECKOTO COACPNKAHUSI U3
HUCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISATh TIOWCK, AaHAIU3,
CHUCTEeMaTH3allMI0 U HMHTEPHPETAINI0 HHPOPMAllMM PA3JIUYHBIX BUIOB U (POpM
NIPECTaBIICHUS;

OIIEHUBATh JIOCTOBEPHOCTh WH(OpMaIINY;

UCIIOJB30BaTh  CpelCcTBa  HMHPOPMAIMOHHBIX WM KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3aj1a4 ¢ COOJTIOICHUEM TpeOOBaHUI YPrOHOMUKH, TEXHUKHU O€30IaCHOCTH, TUTHEHBI,
pecypcocOepekeHns, MPaBOBBIX M JTHYECKUX HOPM, HOPM HUHGOPMAIOHHOM
0e30I1acHOCTH;

CO3[1aBaTh TEKCTHl (U3NYECKOTO COACpPKAHHUA B PA3NUUYHBIX (dopmarax C
yu€TOM Ha3HAYCHUs HHPOPMAIMH U [EIeBOH ayJUTOPUH, BEIOUpasi ONTUMAaIbHYFO
dbopmy mpencTaBICHNS U BU3YyaTH3aIHH.

KoMMyHUKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe 1elicTBUS:
OCYIIECTBJIATH OOIIIEHNE HAa YpOoKax (PU3UKH U BO BHEYPOUHOH JEATEIbHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(PJIMKTHBIX CHUTyallud ¥ CMsT4arh
KOH (DJIUKTHI,



pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C MCIIOJIb30BAHHEM
S3bIKOBBIX CPEJCTB;

MMOHUMATh W MUCIIOJb30BaTh MPEMMYIIECTBA KOMAHIHOWU WM WHIAWBUIYAJIbHOU
paboThI;

BLIOMpATh TEMAaTHKYy W METOJIbl COBMECTHBIX ACHCTBHI ¢ Y4€TOM O0O0IMX
VHTEPECOB U BO3MOXKHOCTEN KaXKJI0I0 YJIeHA KOJUIEKTUBA;

IIPUHMMATh  LEeIM  COBMECTHOW  JIESITEJIbHOCTH, OPraHU30BBIBATH WU
KOOPAMHUPOBATh JECUCTBUS IO €€ IOCTUKEHUIO: COCTABIATh IUIAH JEHCTBUM,
pacnpenensTh poid C Y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOU paboThI;

OLIEHMBATh Ka4€CTBO CBOET0 BKJIaJ[a M KaXKJI0T0 YHYaCTHUKA KOMaH bl B 001U
pe3yJIbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

IpeJiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HJEU C IMO3ULHUU HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIUYHBIX
CUTYaIUX, TPOSBISITH TBOPUECTBO U BOOOPAKEHHE, OBbITH MHUIIUATUBHBIM.

PeryasiTuBHbIe YHUBePCAJbHbIE YUueOHbIE J1eiicTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENBHYIO JEATEIIbHOCTh B 00JacTU
GU3MKM W acTPOHOMUH, BBIIBJSATH MPOOJIEMBI, CTaBUTb U (HOPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a49H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAaH PEIICHUS] PACUETHBIX M KaueCTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS MTPAKTUUECKO paboThl ¢ Y4ETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacumpsaTh paMKH y4eOHOI0 MPeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHHUIT;

Jenath OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBJICHUIO HPYIULIMU B 00JaCTH
(U3HKH, TIOCTOSHHO MOBBIIIATh CBOW 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, 3MOLIHOHAJIbHBINH MHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIILHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IIEJISIM;

BJIAJCTh HABBIKAMHU  IMO03HABATEIIPHOW  pedJIeKCMU  KaKk  OCO3HAHUS
COBEpPIIAEMBIX JEUCTBUNA U MBICIUTEIBHBIX TPOIECCOB, UX pE3yJbTaTOB H
OCHOBAHMUI;

UCIOJIb30BaTh MPUEMBI pedieKkcuu i OLIEHKHU CUTYyalluu, BIOOpa BEPHOTO
pEIICHUS;



yMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATh PEMICHHUs MO0 HX
CHIDKEHUIO;

NpUHUMAaTh MOTHUBBI W apryMEHTBhl JAPYTUX TpH aHajIu3e pe3ylbTaToB
AeATEeTbHOCTH;

NpUHUMATh ce0s1, TOHUMasi CBOM HEJOCTATKU U JTOCTOWHCTBA,;

OpUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TpH aHajdu3e pe3yJlbTaToB
IeSITEeTHHOCTH;

NPY3HABATH CBOE MPABO ¥ MMPaBO JPYTHX Ha OMIMOKH.

B mporiecce qocTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MTPOTPAMMBI 110
buszuke 8 ypoOBHA CpeAHero obuiero oOpa3oBaHus |y OOy4YaromIMXcs
COBEPIICHCTBYETCS MO OHAITbHBIN UHTEIUIEKT, IpeAnoaratomui
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMsI, BKIIOYAIOIIET0 CTOCOOHOCTh MOHUMATh CBOE AMOIMOHATIBHOE
COCTOSIHWE, BUJIETh HAMPABICHHUS Pa3BUTHUSI COOCTBEHHON SMOIIMOHAIBHON Cepsl,
OBITh YBEPEHHBIM B CeO€;

CaMOpEryJIUPOBaHMS, BKIIOYAIONIET0 CaMOKOHTPOIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHHE, CIOCOOHOCTh aJalTHPOBAaThCI K
AMOIMOHATIFHBIM H3MEHEHHUSAM U MPOSBISATH THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBALIMHU, BKIOYAIOUIEH CTPEMJICHHE K JOCTHKECHUIO LIEIU U
ycIiexy, ONTHUMH3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOAS M3 CBOUX
BO3MOKHOCTEH;

IMIMATUH, BKIIOYAIOMIEH ClIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSHHE
ApYTHX, YYUTBIBATh €ro TPU OCYIIECTBICHUH OOIICHHs, CIIOCOOHOCTh K
COYYBCTBHUIO M CONEPEKUBAHUIO;

COIMAITbHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BHICTPANBATh OTHOIIECHUS
C IPYTHMH JIFOJIbMH, 3200 THTHCS, IPOSBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATDI

K konny o0yuenus B 10 kiiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHH:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (DU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4HOM KAapTHHBI MHpPa, B Pa3BUTUU COBPEMEHHOW TEXHHUKU M
TEXHOJIOTHH, B TPAKTUYECKOU AEATEIbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (QPU3NYECKUX MOJIEICH:
MaTepualibHasg TOYKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPAOE TEIO,
WJCAJIbHBIN ra3, MOJIENId CTPOEHUSI Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUM 3aps]] IPU pPeIIeHUN HU3NIECKUX 3a7a4;

pacno3HaBaTh (QpU3MUECKUE SABJICHUS (MIPOIECChl) U OOBACHATHh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHMSI BEUIECTBA U



ANEKTPOAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIUHEHHOE ABUKECHH €,
cBOOOAHOE TaJeHue TeJj, ABMKEHHE 10 OKPY>KHOCTH, MHEPLUs, B3aUMOJEHCTBUE
ten, auddy3us, OpoyHOBCKOE JABUKEHUE, CTPOCHHUE >KUJKOCTEH W TBEPHABIX TET,
U3MEHEHHE 00bEMa Tesl MpU HarpeBaHUU (OXJIAKIEHUH), TEIJIOBOE PABHOBECHE,
UCHapeHue, KOHJICHCALUs, IUIABJIICHHWE, KPUCTAJUIM3allUs, KUIEHHE, BIIaKHOCTb
BO3J/lyXa, MOBBIIICHUE AABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS ra3a B HU30MpOIeccax, DJIEKTpU3AIHs Te,
B3aUMOJICVICTBUE 3aPsI0B;

OIMCHIBaTh MEXAaHWYECKOE JABUKEHHUE, UCHOJIb3yd (U3NYECKHE BEIMYUHBI:
KOOpAMHATa, IYTh, MEpPEMEIlEHHe, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KHHETUYECKasl dHEeprusi, MOTeHLUUabHas SHEPrusi, MeXaHu4yecKas
pa0oTa, MeXaHHWYecKass MOIIHOCTb; MPU ONMCAHUM TMPABWIBHO TPAaKTOBATh
(GU3HYECKUI CMBICI HCIOJIb3YEeMbIX BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIIbI,
HaxXoJUTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3NYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYUHAMU;

OMKCHIBATh HW3yYEHHbIC TEIJIOBbIE CBOWCTBA TEN W TEIUIOBBIE SIBJICHUS,
UCTIONB3ys (M3MYECKHEe BENUYHMHBL: [IaBICHHWE Tas3a, TeMIeparypa, CpemHss
KMHETUYECKAasl SHEPTUsl XaOTHYECKOr0 JBM)KEHUS MOJIEKYJ, CpeAHEKBaApaTHYHas
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHsS JHeprusi, pabora rasa,
KO3 (PUIIMEHT TMOJE3HOr0 JIeMCTBUS TEIJIOBOI'O JIBUTaTelsl; MpH OIMNKUCAHUU
MpaBUJILHO TpakTOBaTh (DU3UYECKUM CMBICI HCIOJIB3YEMbIX BEIMYUH, UX
00O3HAUEeHHS! W EIUHUIIBL, HAaXOAUTh (OPMYJBL, CBSI3BIBAIOIIME JAHHYIO
(bU3HYECKYI0 BETMUUHY C IPYTUMH BEJIMYUHAM;

OINKCHIBATh U3YUYECHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELIECTBA U BJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCIONB3YS (DU3NUYECKHE BEJIMUMUHBL: DIICKTPUUECKHUHN 3apsl,
ANEKTPUYECKOE TOJIe, HAMPSHKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh MOTEHIIMATIOB;
Ipy ONMUCAHUM TPABUIBLHO TPAKTOBATh (UBHMYECKUN CMBICT HCIOIb3YEMBbIX
BEJIMYUH, WX O0O3HAYEHWsS M CJAWHUIIbI; YKa3bIlBaThb (POPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3NYECKYIO BEJIMUUHY C APYTUMHU BEIUUYMHAMU;

aHAJIM3UPOBATh (PU3MYECKUE MPOLIECCHl U SIBJICHUS, UCHONb3Ys (U3NYECKHE
3aKOHBI U MPUHIUIIBL 3aKOH BcemupHoro tarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUs MEXaHWYECKOM DSHEpPruH, 3aKOH COXpPaHEHUs HWMITYJbCa,
MNPUHIUIT CYTEPIO3UIMU CUJI, TPUHIUI PaBHONPABUS HHEPUHAIBLHBIX CHUCTEM
OTCu€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHUIO CTPOEHHUS BEIECTBa, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETHMYECKOW SHEPIrUU TEIJIOBOTO JBUKEHHS MOJIEKYI C
abCOJIIOTHOM TeMIlepaTypoil, MEePBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpaHEHUs
ANEKTpUYECKOro 3apsijaa, 3akoH Kymona, mpu 53TOM pasinyaTh CJIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHULBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ACHCTBUSI MAIIIUH, TPUOOPOB U TEXHHUUECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBHUS UX 0€30MacHOr0 MCIOJb30BaHUS B MOBCEIHEBHON
KU3HH,

BBIMIOJTHATh JKCIEPUMEHTHI MO HCCIENOBAaHUIO (DU3UUYECKUX SIBJICHUU U
MPOIIECCOB C UCIIOJIb30BAaHUEM IMPAMBIX W KOCBEHHBIX HU3MEPEHUM, MPU HTOM
dhopmynupoBath mpodiieMy/3a1auy U TUIIOTE3Y Y4eOHOTO IKCIIEpUMEHTa, COOMPAThH
YCTaHOBKY U3 MPEITIOKEHHOTO 000pYy10BaHUS, ITPOBOJIUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBI,

OCYIIECTBIIATh MPSAMbIE U KOCBEHHbIC U3MEPEHUS (U3NUECKUX BEJIUYUH, TIPU
ATOM BBIOMpPATH ONTHUMAJIbHBIA CHOCOO WM3MEPEHUS M KMCIOJIb30BATh HM3BECTHBIC
METO/IbI OIEHKHU TOTPEUTHOCTEN U3MEPEHU;

UCCIENOBaTh  3aBUCUMOCTH  MEXAY  (U3MYECKUMH  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yIbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3UUECKUX BETUYUH B BUJIC
TabauI U TpaUKOB, JeJaTh BHIBOJIBI MO pe3yJibTaTaM UCCIEI0BaHNUS;

coO01aTh MpaBuiia OE30MacHOro TpynAa MpU MPOBEIEHUHN HCCIEIOBAHUI B
paMKax ydeOHOrO JSKCIEePUMEHTa, y4eOHO-MCCIEeNOBATEIbCKOH M MPOCKTHOU
JESITEIIbHOCTU C WCIOJb30BAaHUEM H3MEPHUTENLHBIX YCTPOUCTB M 1ab0OpaTopHOro
000py10BaHUS;

pemiaTh pacu€THbIE 3aJaud C SBHO 3aJlaHHOW (DU3UYECKOU MOJIEIbIO,
UCIONb3Ys (PU3HYECKHE 3aKOHBI ¥ MIPUHIIUIIBI, HA OCHOBE aHaJM3a yCJIOBHS 3a/1auu
BBIOMpaTh (U3UUECKYIO MOJENb, BBIICIATh (U3UUECKUE BEIUUYUHBI U (HOPMYIIbI,
HeoOXOoAuMble NI €€ peIlIeHMs, MPOBOAUTh PACUETHl M OLEHUBATH PEaTbHOCTh
MOJIY4E€HHOI0 3Ha4eHUs (PU3NUECKO BETUYUHBI,

pelmaTh KaueCTBEHHBIE 33/1a4l: BBICTPAUBATh JJOTMYECKH HENIPOTUBOPEUHUBYIO
IEMOYKY PACCYXIECHUU C OMOpPOM HAa W3YyYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue SBICHUS,

WCIIOJIb30BaTh MIPH PEIICHUHU YUEOHBIX 3371a4 COBpEMEHHbBIE MH(OPMaIMOHHbBIE
TEXHOJIOTHUHU JJIsl TIOUCKA, CTPYKTYpUPOBAHUSI, HHTEPIPETAIIMA U MPECTABICHUS
y4eOHOM U HAay4YHO-TIONMYJSApHOW HWHGOpMAIUK, TOJYYEHHOW U3 Pa3IUIHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJydyaeMyro HH(popMaIuio;

MPUBOAUTH MPUMEPHI BKJIJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHH;

UCIOJIb30BAaTh TEOPETUUECKHUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHON XKU3HU JJIs
oOecrieueHusi OE30MACHOCTU MpPH OOpalleHuu ¢ NpudopaMud M TEXHUYECKUMHU
YCTPOWUCTBAMU, NIJii COXPAHEHUsS 3I0POBbS U COOJIIOJEHUS HOPM SKOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOUIEU CPEIE;



paboTrarh B TpYIIE C BBIINOJHCHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIMbI, pPAIUMOHAIBHO pPACIPENeNATh OOSI3aHHOCTU H
MJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHWBATh
BKJIaJl KQXJI0T0 U3 YYACTHUKOB TPYIIIHI B PEIIEHUE PACCMATPUBAEM O TPOOJIEMBI.

K koniy o0yuenus B 11 kiiacce nmpeiMeTHbIE pe3yJibTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCS YMEHHM:

JEMOHCTPUPOBATh HA MpHUMEpax pojib U MecTo (HHU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPa, B PA3BUTHU COBPEMEHHON TEXHHUKH H
TEXHOJIOTHI, B MPaKTUYECKON IEATEIbHOCTU IIOAEH, LEIOCTHOCTh U €AUHCTBO
(bu3HUecKol KapTUHBI MUDA,

YUUTBIBATh TPAHULIBl TMPUMEHEHUS] HW3YyYEHHBIX (PU3MUECKUX MOJIEIIeH:
TOYEYHBIN INEKTPUUYECKUM 3apsl, Jyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAACPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOTO siApa MpU pelieHuu (U3UYECKUX
3azay;

pacro3HaBaTh (U3MUECKUE SABICHUS (MPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHA U KBAaHTOBOM (DPM3UKHU: 3JIEKTpUUECKasi TPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKa, B3aUMOJECHCTBHE
MarHuTOB, DJICKTPOMAarHUTHasT MHAYKIUS, JAEUCTBUE MAarHUTHOTO TOJIA Ha
MPOBOJIHUK C TOKOM M JABWIKYIIUHCS 3apsi, SJIEKTPOMAarHUTHBIC KOJCOAHUS H
BOJIHBI, MPSMOJMHEWHOE pPACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHHUE,
uHTepdepeHuns, auppakuus ¢ MOJSpU3AlMsS  CBETa, JUCIEPCHUS  CBETa,
dborornekrpuaeckuit 3pdext (hoTodddekT), CBeTOBOE NaBlIeHUE, BOSHUKHOBEHHUE
JUHEWYaTOro CIEeKTpa aroMa BOAOPOJA, €CTECTBEHHAass W MCKYCCTBEHHAas
paiOaKTUBHOCTH;

ONKCHIBaTh HM3YYEHHBIE CBOICTBA BEIECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJAMMOCTh  Pa3JIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJEHUS (TIPOILIECCHI), HUCMOJBb3Yysd (U3NUECKHE BEITUYUHBI:
AJEKTPUUECKUIN 3apsll, CUJIa TOKA, SJIECKTPUUECKOE HANpPSHKEHUE, JJIEKTPUUECKOe
COIMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs cuiia, paboTa TOKa,
WHJYKIIMg MAarHUuTHOrO TMOJisA, cuiia Ammnepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKWA, JHEPrusl 3JIEKTPUUECKOIO M MATrHUTHOIO IMOJICH, MEpHOJ W YacToTa
KojicOaHuM B KoJeOaTeIbHOM KOHTYpe, 3apsll M CWia TOKa B IIpollecce
FapMOHUYECKUX JJEKTPOMArHUTHBIX KOJIeOaHUM, (QOKYCHOE pacCTOsIHUE U
ONTUYECKAs CUJIa JIMH3BI, NMPU ONMUCAHUM TMPABUIHHO TPAKTOBATh (PU3HUUECKUIMA
CMBICJI HCIIOJIb3YEMbIX BEIWYWH, HUX O0003HAYEHUS U EIUHUIIBI, YKa3bIBaTh
(GhopMYyIIBI, CBSI3BIBAIONTNE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMH BETUYNHAMU,

ONMKCHIBATh HW3YUYECHHBIC KBAHTOBBIC SABJICHUS U TMPOLECCHI, HCIOIb3Ys
bu3nuecKkre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMITYJbC (OTOHA, IEPUO]] MOTypacnaaa, YHEPTUsl CBA3U



aTOMHBIX siIep, TpPU OMHCAHWU TPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX OO0O3HAYEHUS U E€IWHUIIBI, YKa3bIBaTh (POPMYJIHI,
CBSI3BIBAIONINE JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIMYUHAMU,
BBIYHCIISTh 3HAaUCHUE (PU3NUECKON BEIMUUHBI,

aHAJIM3UPOBATh (PU3MYECKUE MPOLIECCH U SIBJICHUS, MUCHOJb3Yysd (PU3NUECKUE
3aKOHBI M MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIIE0BATEILHOIO U MapajuiebHOTO
COEMHEHUs TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKoH 3JIEKTPOMAarHUTHOM
WHAYKIIUHU, 3aKOH MPSMOJMHEHHOr0 pacinpoCTPaHEHUs CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHeHUe ODiHIITelWHa anst porodddekra,
3aKOH COXPaHEHHUS DHEPruH, 3aKOH COXPAaHEHHUs HMITYJbCa, 3aKOH COXpaHEHUs
ANEKTPUYECKOr0 3apsja, 3aKOH COXPaHEHHUsS MAacCOBOIO 4Mciia, mocTyiatsl bopa,
3aKOH PaJMOaKTUBHOIO paclaja, Mpu 3TOM pa3juyaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE BbIpAXKEHUE M YCJIOBHUS (TpPaHUIbl, 0O0JACTH)
MPUMEHUMOCTH;

OIpEeeNsATh HAallpaBJI€HUE BEKTOpa MHAYKIIMA MAarHUTHOTO MOJISl IPOBOJHUKA
C TOKOM, criibl Amriepa u cuisl JIopeHna;

CTPOHTh W OINHUCHIBATH HM300paKEHHE, CO37aBaeMO€ IUIOCKHM 3€pKajoM,
TOHKOM JTUH30M;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 HCCIIEOBAaHUIO (U3UYCCKUX SBJICHUU U
MPOILIECCOB C HCIOJb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUH: MPU STOM
dhopmynupoBath mpodiieMy/3a1auy U TUIIOTE3Y y4eOHOTO IKCIIEpUMEHTA, COOMPAThH
YCTaHOBKY U3 MPEJIOKEHHOr0 000pY10BaHMUS, IPOBOJUTH ONBIT U (POPMYIHPOBATH
BBIBO/IbI;

OCYUIECTBJIATH MPAMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, MPU
ATOM BBIOMpPATH ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsS] M MCIOJIb30BATh W3BECTHBIC
METO/Ibl OLIEHKH ITOTPEUIHOCTEN U3MEPEHN;

UCCJIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEIMYHMH C UCIIOIb30BAHUEM MPSMBIX
U3MEpPEHUN: TpPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPE3YyJbTaThI
MOJIYy4€HHONW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJAE TaOIUI] U TpadUKOB,
JieN1aTh BBIBOABI IO pe3yJIbTaTaM UCCIIeI0BAHNUS;

coOM01aTh MpaBuiia OE30MAaCHOr0 TPyAa MPU MPOBEICHUH HMCCIECIOBAHUM B
paMKax ydyeOHOro SKCIEPUMEHTa, Yy4yeOHO-HCCIIENOBAaTEIbCKOM M MPOEKTHOU
JESTEIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000pY/I0BaHMS;

pemate pacy€THbIC 3aJauyd C SBHO 33JaHHOM (U3MUYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3aa4uu
BBIOWpaTh (U3UYECKYIO MOJENb, BBIACIATh (U3UUECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOoIuMBble JJIs1 €€ pelleHUs, NPOBOAUTh Pacuy€Thl U OLIEHUBATh PEAJbHOCTD
MOJIY4E€HHOr 0 3HaueHUs (PU3NUecKOil BETUUNHBI,



peliaTh KaueCTBEHHBIE 33J]a4l: BbICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUUBYIO
LEMOYKY PaCCYKJIEHUNW C ONOpOM Ha HM3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
busznueckue sIBJICHUS;

UCIOJIb30BATh MIPU PEIICHUHU YUEOHBIX 3a71a4 COBpEMEHHbIE HH(OPMaIMOHHbIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U TPEACTABICHUS
y4eOHOM U HAy4YHO-TIONYJApHOW HHGPOPMAIUU, TOJYYEHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MMOJIy4aeMyI0 HH(POPMAIIHIO;

OOBSICHSATh TPUHIUIIBI JACHCTBUS MAIIWH, NPUOOPOB M TEXHHUUECKUX
YCTPOUCTB, pa3inyaTh yCJIOBUS MX 0€30M1aCHOTO UCIOJIh30BaHMS B TTOBCEIHEBHOM
KU3HU;

MPUBOAUTH MPUMEPHI BKJIJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHHUKU U TEXHOJIOTUH;

UCI0JIb30BAaTh TEOPETUUECKUE 3HAHUS IO (PU3HUKE B MOBCETHEBHON KU3HU JJIs
oOecrieueHusi OE€30MAaCHOCTU MpH OOpalleHuu ¢ NpubopaMyd M TEXHUYECKHUMHU
YCTPOWCTBAMU, [JII COXPAHEHUS 310POBbS U COONIOJEHUS HOPM 3KOJOTHYECKOro
IIOBEJICHUS B OKPYXKAIOLIEN CpeLIE;

pabotarb B TpYIIE C BBIIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IJIAHUPOBATh pabOTy TPYMIMbI, PAUOHAIBHO PACIPENCNATh OOSI3aHHOCTU H
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aICKBATHO OLICHWBATh
BKJIaJl KQXK0T0 U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMAaTPUBAEM O TPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

HanmeHoBaHMe pa3aesioB U TeM

Koan4yecTBo yacos

JueKkTpoHHbIe (I dpoBbIE)

Ne i/t Konrpoubnbie | IlpakTuyeckue
NPOrpaMMabl Bcero oGpa3oBaTeJibHbIE Pecypchbl
padoThI padoThI
Pazpen 1. ®DUBUKA U METO/Ibl HAYYHOTI'O ITIO3HAHUSA
Aan TUBHBINA KOMIIJIEKC
O MOATOTOBKE K
11 ®u3nka ¥ METObI HAYYHOTO TIO3HAHUS 2 KOHTPOJIbHBIM paboTaM Mo
¢usuke 10 kmacca OO0
"AICMAPT"
Hroro mo pazmeny 2
Pa3zngea 2. MEXAHUKA
ANanTUBHBIN KOMILIEKC MO
MOJITOTOBKE K
21 KHHeMATHKA 5 KOHTPOJIbHBIM paboTam 1o
busuke 10 kmacca OO0
"AVICMAPT"
ATanTUBHBIA KOMILIEKC 11O
MOJITOTOBKE K
29 JlHaMuKa 7 KOHTPOJIBHBIM paboTaM 1o

¢uzuke 10 kmacca OO0
"AUCMAPT"




2.3

3aKOHEBI COXpaHCHUS B MCXAHUKE

AJTan TUBHBIN KOMILJIEKC 110
MOJIFOTOBKE K
KOHTPOJIbHBIM paboTaM 1o
¢uzuke 10 kmacca OO0
"AUCMAPT"

Hroro no pasneny

18

Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON
TEOpUH

AanITUBHBIA KOMILJIEKC ITO
MMOJITOTOBKE K
KOHTPOJIBHBIM paboTaM 110
¢uzuke 10 kmacca OO0
"AUCMAPT"

3.2

OCHOBBI TCPMOINHAMUKHA

10

AanTUBHBIN KOMILJICKC 110
MOJITOTOBKE K
KOHTPOJIBHBIM pabOoTaM I10
¢busuke 10 kmacca OO0
"AVICMAPT"

3.3

ArperatHble COCTOSIHUS BEILIECTBA.
®da3oBbIe IEPEXOIbI

AJanTUBHBIN KOMILJIEKC 10
MOJIFOTOBKE K
KOHTPOJIBHBIM paboTaM 110
¢uzuke 10 kmacca OO0
"AUCMAPT"




Utoro no pazneny

24

Paspen 4. JJIEKTPOINMHAMUKA

AnanTUBHBINA KOMILIEKC 10
MOJATOTOBKE K
KOHTPOJIbHBIM paboTaM 1o

4.1 DneKkTpocTaTHKa 10
¢usuke 10 knmacca OO0
"AICMAPT"
AanITUBHBIA KOMILJIEKC ITO
IOATOTOBKE K
4.2 IToCTOAHHBIN 2JIEKTPUYECKUN TOK. 12 KOHTPOJIEHBIM padoTaM I10
Toxku B pa3nuuHbIX cpenax busuxe 10 kracca 000
"AICMAPT"
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB T1IO 68

[TPOT'PAMME




11 KVIACC

HaumeHoBaHue pa3iesioB U TeM
Ne i/
NPOrpamMMbl

Koan4yecTBo 4yacos

KonTposbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

DJIeKTpPOHHbIe (M (ppoBbIE)
o0pa3oBaTejibHbIEe pecypchl

Paspen 1. JIEKTPOINMHAMUKA

11 MarunuTHoe noje. JIeKTpOMarHuTHas
' WHY KIS

11 1

ATanTHBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢usmke 11 kmacca
000 "AUCMAPT",
ATanTHBHBIN KOMILICKC
1o noaroroske Kk EI'D o
¢uzuke OO0
"AUCMAPT", O61axo
3HaHuu. IlogroroBka k
EI'D. ®u3uka, 11 kmacc
000 "OU3UKOH",

Hroro no pasneny

11

Pazpnen 2. KOJIEBAHUSA U BOJIHBI

21 MexaHU4ecKUe 1 SJIEKTPOMArHUTHBIE
' KOJIcOaHus

Aan TUBHBINA KOMIIJIEKC
0 MOJIFOTOBKE K
KOHTPOJIBHBIM paboTaM 1o
¢uzuke 11 xmacca OO0
"AICMAPT",




AJanTUBHBIN KOMIIJIEKC
1o noaroroske Kk EI'D o
dbuzuke OO0
"AMICMAPT", O61ako
3HaHuil. IlogroroBka k
EI'D. ®u3uka, 11 kmacc
000 "ONU3MKOH",

2.2

MexaHu4ueckue 1 SJICKTPOMArHUuTHLBIC
BOJIHBI

AN TUBHBIN KOMIIJIEKC
10 MOATOTOBKE K
KOHTPOJIBHBIM paboTaM 1o
¢usuke 11 xknmacca OO0
"AMCMAPT",

ATanI TUBHBINA KOMIIJIEKC
1o noaroroske Kk EI'D mo
buzuke OO0
"AMCMAPT", O61aK0
3Hanui. [logroroBka k
EI'D. ®u3uka, 11 kmacc
000 "ONU3MKOH",

2.3

Ormruka

10

AanITUBHBIA KOMIIJIEKC
I10 TIOJITOTOBKE K
KOHTPOJIBHBIM paboTaM Mo
¢uzuke 11 kmacca OO0
"AUCMAPT",




AJanTUBHBIN KOMIIJIEKC
1o noaroroske Kk EI'D o
dbuzuke OO0
"AMICMAPT", O61ako
3HaHuil. IlogroroBka k
EI'D. ®u3uka, 11 kmacc
000 "ONU3MKOH",

Utoro no pazneny

24

Pasnen 3. OCHOBBI CHEIIMAJIbHOM TEOPUUA OTHOCHUT

EJIBHOCTH

3.1

OcHOBBI clleUaIbLHON TeopUn
OTHOCHTEIIEHOCTH

AanITUBHBIN KOMILIEKC
T10 MMOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢usmke 11 kmacca
000 "ANICMAPT",
AJanTUBHBINA KOMIIJIEKC
1o noaroroske Kk EI'D mo
¢uzuke OO0
"AUCMAPT", O6naxo
3HaHui. IlogroroBka k
EI'D. ®u3uka, 11 xmacc
000 "OU3UKOH",

Uroro no pazneny

Pasznen 4. KBAHTOBASA ®U3UKA




4.1

OneMeHTEl KBAaHTOBOU ONTUKHU

AJanTUBHBIN KOMIIJIEKC
10 MOATOTOBKE K
KOHTPOJIBHBIM paboTaM 1o
¢uzuke 11 xmacca OO0
"AMCMAPT",

ATanI TUBHBINA KOMIIJIEKC
1o noaroroske Kk EI'D mo
duzuke OO0
"AUCMAPT", O61axo
3HaHui. IloaroroBka K
EI'D. ®u3uka, 11 kmacc
000 "ONU3MKOH",

4.2

Crpoenue aToma

ATanI TUBHBINA KOMIIJIEKC
10 MOATOTOBKE K
KOHTPOJIBHBIM paboTaM 1o
¢uzuke 11 kmacca OO0
"AMCMAPT",
AANITUBHBIN KOMIIJIEKC
1o noaroroske Kk EI'D mmo
¢duzuke OO0
"AMCMAPT", O61aK0
sganui. [loaroroska k
EI'D. ®u3uka, 11 kmacc
000 "ONU3MKOH",




4.3 ATOMHOE A11pO 5

AanTUBHBINA KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIBHBIM paboTaM 1o
¢uzuke 11 xmacca OO0
"AUCMAPT",
AanTUBHBIN KOMILJIEKC
o nmoaroroske Kk EI'D mo
duzuke OO0
"AUCMAPT", O61axo
3HaHui. IloaroroBka K
EI'D. ®u3uka, 11 kmacc
000 "ONU3MKOH",

Wroro no pazgeny 15

Paszpen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DeMeHThl aCTPOHOMMH U aCTPOUUKU 7

AanTUBHBINA KOMILIEKC
10 TIOJITOTOBKE K
KOHTPOJIbHBIM paboTaM
no ¢usmke 11 kmacca
000 "AICMAPT",
AanTUBHBINA KOMILIEKC
o moaroroske k EI'D o
¢uzuke OO0
"AMUCMAPT", O61aK0
3HaHui. Iloaroroska k




EI'D. ®u3uka, 11 kmacc
000 "OU3UKOH",

Hroro no pazneny 7

Paznen 6. OOBIIAIOULEE IIOBTOPEHUE
AanTUBHBINA KOMILICKC
10 IIOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢usuke 11 knacca
000 "AIICMAPT",
AanTUBHBINA KOMILICKC

6.1 O06o0maroree TOBTOPCHHE 4 a1

o moaroroske k EI'D mo
¢duzuke OO0
"AMCMAPT", O61ako
3HaHUH. [loAroToBKa K
EI'D. ®u3uka, 11 kmacc
000 "OU3UKOH",

Hroro no pasgeny 4

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUVIACC
KosauvecTBo yacon JIeKTPOHHbIE
Ne Mara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3y4eHHs | o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl

ATanI TUBHBINA KOMIIJIEKC

10 NOJATOTOBKE K
dusnka — HayKa O IPUPO/IE.

1 Hay4Hble METOBI TO3HAHMS 1 KOHTPOJIEHBIM padoTam
OKPYKaIOLIETO MUPa no ¢usuke 10 kiacca

000 "AUCMAPT"

AanTUBHBIN KOMILIEKC
Poinb n mecto ¢pusuku B

o IO MOAI'OTOBKE K
(dhopMHUpOBaHUH COBPEMEHHOMN

2 Hay4YHON KapPTUHBI MUPA, B 1 KOHTPOJIbHBIM paboTam
MPAaKTUYECKON JeATETbHOCTH no ¢usuke 10 kmacca
To7IeH 000 "AUCMAPT"

ATan TUBHBINA KOMIIJIEKC
MexaHnuyeckoe JBIKCHHE. I10 IIOJATOTOBKE K

3 OTHOCHTEIBLHOCTh MEXAaHUYECKOTO 1 KOHTp OJIBHBIM pa6 oTaM

Brkenud. Ilepem HHA
JBHIKE epemelieHue, no ¢usuke 10 xmacca

000 "AUCMAPT"

CKOpPOCTh, YCKOPEHHE

PaBHOMEpPHOE PIMOIMHEHHOE AanTHBHBIN KOMIIJIEKC

JBHXKXCHUC 10 MOAI'OTOBKE K




KOHTPOJIbHBIM pa60TaM
no ¢usuke 10 kmacca
000 "AVICMAPT"

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JIBUKEHHE

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam
o ¢usuke 10 kiacca
000 "AVICMAPT"

CBobosHOe najzieHue. Y cKopeHue
CBOOOTHOTO TIa/ICHHS

AnannTUBHBINA KOMIIJIEKC
10 TIOATOTOBKE K
KOHTPOJIbHBIM paboTam

no ¢usuke 10 kmacca
000 "AICMAPT"

KpuBonuHeliHOE IBUKEHHE.
JIBr>keHne MaTepruaabHON TOYKU
10 OKPY>KHOCTH

AanITUBHBIA KOMILJIEKC
T10 MMOATOTOBKE K
KOHTPOJIbHBIM paboTam

no ¢usuke 10 kiacca
000 "AUICMAPT"

IIprHIKII OTHOCUTEILHOCTH
I"anunes. MHepiuanbHble CUCTEMBI
orcuera. [lepBbiii 3akoH HproToHa

AanTUBHBIN KOMILIEKC
TI0 TIOJITOTOBKE K
KOHTPOJIBHBIM paboTaM




no ¢usuke 10 xnacca
000 "AVICMAPT"

Macca tena. Cuna. [Tpunuun

ATanI TUBHBINA KOMIIJIEKC
10 ITOJITOTOBKE K

9 cyneprno3uuuu cui. Bropoii 3akon KOHTPOJILHBIM paboTam
HproTOHA 111 MaTepUAbHOM TOUKH no ¢usuke 10 kmacca
000 "AUCMAPT"
ANanTUBHBIN KOMILIEKC
10 MTOATOTOBKE K
10 Tpernii 3akoH HeroToHa 111 KOHTPOJIBHBIM pa60TaM
MaTepUAIbHBIX TOYEK
P oHe no ¢usmke 10 kmacca
00O "AUCMAPT"
Aan TUBHBINA KOMIIJIEKC
10 MOAI'OTOBKE K
3aKOH BCEMHMPHOI'O TSATOTEHUS. A
11 Cuna tsxectu. Ilepas KOHTPOJEHBIM paboTam
KOCMHUYECKas CKOPOCTh o ¢usuke 10 kmacca
000 "ANUCMAPT"
ANanTUBHBIN KOMILJICKC
10 MOJATOTOBKE K
12 Cuna ynpyroctu. 3akoH ['yka. Bec KOHTPOJIHBIM PaboTaM

TCl1a

no ¢usuke 10 kmacca
000 "AUCMAPT"




Cuna tpenus. Koaddunment
TpeHust. Cuiia COpOTUBIIEHUS TIPU

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

13 JIBIDKCHUU TeJIa B )KUAKOCTH WIIH no dusnuke 10 Kracca
rase 000 "AUCMAPT"
AJanTUBHBIN KOMILICKC
[TocTynaTtenbHOE U BpalaTenbHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO MO MOATOTOBKE K
14 tema. MoMmeHT cuibl. [limedo cuibl. KOHTPOJILHBIM paboTam
VYcnoBust paBHOBECHUS TBEPAOTO o pusuke 10 xnacca
Tena 000 "AUCMAPT"
AanITUBHBIA KOMILJIEKC
Nmnyiieec MaTepuanbHOU TOUYKH, 10 NOATOTOBKE K
15 CHUCTEMBI MaTEPHATbHBIX TOYEK. KOHTPOIBHBIM paboTaM
Nmmynbe cunbl. 3aKOH COXPaHECHUS o dusuke 10 knacca
uMITyJibca. PeakTuBHOE ABMKEHHE 000 "ANCMAPT"
AanTUBHBINA KOMIIJIEKC
PaboTa 1 MOIITHOCTH CHIIEL 110 IIOATrOTOBKE K
16 Kunernueckas sHeprust KOHTPOJIEHBIM padoTam
MaTepUAIbHON TOYKH. TeipeMa 00 no gusnke 10 knacca
W3MEHECHUU KHHETUICCKOW YHEPTUU 000 "ANCMAPT"
[loreHunanbHast SHEpPrus. AJTaTITUBHBIN KOMILIEKC
17 [TorenumanbHast SHEPrUs yrpyro 0 MOJATOTOBKE K

J1e(OPMHUPOBAHHOM MPYKHUHBI.

KOHTPOJIbHBIM pa6 OoTaM




[TorenumanbHas 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIN

no ¢usuke 10 xnacca
000 "AVICMAPT"

IloTeHanbHLBIE U
HEMOTEHIHAIbHbBIE CUIBL CBS3b
paboThl HEMTOTEHIIUATBHBIX CHII C

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

18 M3MEHECHHEM MEXaHUYeCKOH 10
SHEPTUU CUCTEMBI TeJ. 3aKOH 1o (bHSHKf KiIacca
n "
COXpaHEHUsI MEXAaHUYECKOU 000 "AUCMAPT
SHEPTUH
AanTUBHBINA KOMILIECKC
Jlaboparopnast pabora
10 IMMOJATOTOBKE K
«HccnenoBanue cBsi3u pabOTHI A
19 CHJIBI C U3MEHCHUEM MEXaHUYCCKOU KOHTPOJIbHBIM paboTam
SHEPIUH Tella Ha [PHMEpe no ¢usuke 10 xmacca
PACTSIKEHHUS PE3HHOBOTO JKTYTa» 000 "AICMAPT"
AanTUBHBIN KOMIIJIEKC
10 MMOJITOTOBKE K
KonTtponesHhast paboTa 1o teme 4
20 «Kunemaruka. JlnHamMuka. 3aKOHBI KOHTPOJIbHBIM Pa0OTaM
COXPAHEHHS! B MEXAHUKE no ¢usuke 10 kmacca
000 "AUCMAPT"
AanTHBHBIN KOMIIJIEKC
OCHOBHBIE MOJIOKEHHUS ITI0 ITOATOTOBKE K
21 MOJICKYJISPHO-KHHETHYECKOM KOHTPOJIBHBIM PaboTaM

TeopuHu. bpoyHOBCKOE JIBUKEHNE.

Muddysus

no ¢usuke 10 knacca
000 "AVICMAPT"




XapaxkTtep IBUKEHUS U

B3aMOJIENCTBHUS YaCTUL] BEILIECTBA.

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

a Moremmn CTPOCHITA Ta30B, no ¢usuke 10 kmacca
FKHUIKOCTCH U TBCPABIX TCII OOO "AﬁCMAPT"
AanTUBHBIN KOMIIJIEKC
10 MOJITOTOBKE K
23 Macca MOJICKY!II. KomnuectBo KOHTpOHBHBIM pa60TaM
BemectBa. [locrosinHas ABoraapo o (bH smke 10 Kmacca
000 "AUICMAPT"
AanITUBHBIA KOMILJIEKC
TermioBoe paBHOBECHE. MO MOATOTOBKE K
24 Temneparypa u e€ u3mMepeHue. KOHTPOIBHBIM padoTaM
Illkana temneparyp Llenbcus no ¢usuke 10 kmacca
000 "AUICMAPT"
AanTUBHBINA KOMIIJIEKC
10 MOJITOTOBKE K
o5 Uneanpusiii raz 8 MKT. OcHOBHOE KOHTPOJIBHBIM pa60TaM
ypastenue MKT no ¢usmke 10 kmacca
000 "AICMAPT"
AOGcomroTHas TeMIepaTypa Kak AJTanITUBHBIN KOMILJIEKC
26 Mepa CpeaHel KHHETHYeCKOU 10 MOJITOTOBKE K

OHCPIrUur ABUIKCHUSA MOJICKYIL.

KOHTPOJIbHBIM pa6 OoTaM




YpaBHenue Menpeneena-
Krnaneipona

no ¢usuke 10 xnacca
000 "AVICMAPT"

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
no ¢usuke 10 kmacca
000 "AUICMAPT"
AJanTUBHBIN KOMILICKC
Jlaboparopnas pabora 10 MOATOTOBKE K
08 «MccaenoBanue 3aBUCUMOCTH KOHTPOJIHBIM PafoTaM
MEX]y apaMeTpaMu COCTOSHUS ro dusnke 10 kacca
paspeKEHHOro ra3a 000 "AFCMAPT"
Aan TUBHBINA KOMIIJIEKC
10 IMOJITOTOBKE K
29 W3omporieccsl B HealbHOM rase u KOHTPOJIBHBIM paboTaMm
uX rpa)uueckoe MpeCTaBICHUE o dusuke 10 Kiacca
000 "AICMAPT"
BHYTpEHHSS SHEPTHs AJanTUBHBIN KOMIIJIEKC
TEPMOAMHAMHUYECKON CUCTEMBI U 10 MOATIOTOBKE K
30 crocoObl €€ U3MECHCHHUSL. KOHTPOJIBHBIM paboTaMm

KonuyectBo TeminoTs! u padora.
BryTpennss sneprus
OJTHOATOMHOT'O MJIE€aJIbHOIO ra3a

no ¢usuke 10 kmacca
000 "AUCMAPT"




AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

31 Bunp! Ternonepenaun
no ¢usuke 10 xnacca
OO0 "AUCMAPT"
ATan TUBHBINA KOMIIJIEKC
VYV nenpHAsS TEINIOEMKOCTD IT0 ITOATOTOBKE K
39 BemecTBa. KommuecTBo TEMmIOThHI KOHTPOJIBHBIM paboTam
pH Tertonepeaade. AanadaTHLIH
p peziate. Al o dusuke 10 kmacca
porecc o
OO0 "AUCMAPT"
AanITUBHBIA KOMILJIEKC
10 ITOATOTOBKE K
33 [TepBbIil 3aKOH TEPMOJUHAMUKH U KOHTPOJIBHBIM PaboTaM
K
€ro MPUMEHEHHUE K M30MpoIieccam o busuke 10 Kiacca
OO0 "AUCMAPT"
AanTUBHBINA KOMIIJIEKC
10 ITOATOTOBKE K
HeoOGpatumocTs nporueccos B
34 npupoe. Bropoit 3akon KOHTPOJIBHBIM paboTam
TEPMOJUHAMUKHI 110 (1)I/I3I/IK€ 10 kacca
OO0 "AUCMAPT"
Al TUBHBIA KOMILII
5 Ana KOMILJIEKC
[Tpunun nevicrBus u KI1/]
35 10 NOJArOTOBKE K

TEIUIOBOM MAaIlIMHBI

KOHTPOJIbHBIM pa6 OoTaM




no ¢usuke 10 xnacca
000 "AVICMAPT"

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

36 Hukn Kapno u ero KI1/]
no ¢usuke 10 kmacca
000 "AICMAPT"
ANanTUBHBIN KOMILIEKC
I10 IIOATOTOBKE K
37 DKoJIoru4YecKue mpoodIeMbl KOHTPOIBHBIM paboTam
TCILTOIHEPTCTHIH no ¢usmke 10 kmacca
000 "AICMAPT"
Aan TUBHBINA KOMIIJIEKC
O6o6marowmHit YPOK 10 MOAI'OTOBKE K
38 «MonexynspHas dusuka. OCHOBbI KOHTPOJEHBIM paboTam
TEPMOIMHAMUKI o ¢usuke 10 kmacca
000 "AICMAPT"
ANanTUBHBIN KOMILJICKC
Konrponbhas pabora o reme 1O HOATOTOBKE K
39 «MonexynspHas puzruka. OCHOBBI KOHTPOJIbHBIM paboTam

TEPMOJUHAMUKI)

no ¢usuke 10 kmacca
000 "AUCMAPT"




[TapooGpazoBanue 1 KOHICHCALINS.

ATanI TUBHBINA KOMIIJIEKC
10 ITOJITOTOBKE K

40 KOHTPOJIbHBIM paboTam
VcrniapeHue u KUmeHue
P o ¢usuke 10 kmacca
000 "AUCMAPT"
AanTUBHBIN KOMIIJIEKC
10 ITOATOTOBKE K
AOcCooTHas! 1 OTHOCHUTEIIbLHAS A
41 BIAKHOCTP BO3TyXa. HachIeHHBIIH KOHTPOJIbHBIM paboTam
map no ¢usuke 10 kmacca
000 "AUCMAPT"
) AanTHUBHBIN KOMILIEKC
TBépnoe teno. Kpucrammueckue u
10 ITOATOTOBKE K
amop(dHbIe Tena. AHU3OTPOIHS
42 CBOMCTB KpUCTALIOB. JKuIkue KOHTPOJIBHBIM paboTam
kpucTasbl. CoOBpeMeHHbIE no ¢usuke 10 kmacca
MaTepHabl 000 "AUCMAPT"
AanTUBHBINA KOMIIJIEKC
10 ITOATOTOBKE K
[TnaBieHue U KPUCTATU3ALINSL. &
43 VienbHas TEIUIOTa TUIABIICHHS. KOHTPOJIbHBIM paboTam
Cy6aumarus no ¢usmke 10 kmacca
000 "AUCMAPT"
AanITUBHBIA KOMILJIEKC
44 VYpaBHeHUE TEIJIOBOTO OanaHca 10 IMMOATOTOBKE K

KOHTPOJIbHBIM pa6 OoTaM




no ¢usuke 10 xnacca
000 "AVICMAPT"

DneKTpu3alus Tell.

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

45 Onextpuyeckuil 3apsaa. /[Ba Buna
SJIEKTPUYECKUX 3apsIIOB no ¢usuke 10 kmacca
OO0 "AUCMAPT"
Aan TUBHBINA KOMIIJIEKC
HpOBO}IHI/IKI/I, JUDJICKTPUKH U 10 MOAIOTOBKE K
46 MOJTYIPOBOIHUKH. 3aKOH KOHTPOJIBHBIM PaboTaM
XpaHEHHsI DIIEKTPHUUECKOT
COXPAHCHHA JICKTPHHECCKOTO no ¢usmke 10 kmacca
3apsiaa o
OO0 "AUCMAPT"
Aan TUBHBINA KOMIIJIEKC
o 110 ITIOAI'OTOBKE K
B3aumoneiicTBue 3apsii0B. 3aKOH A
47 Kynona. ToueuHslil 37€KTpUYECKUN KOHTPOJEHBIM paboTam
3apan o ¢usuke 10 kmacca
OO0 "AUCMAPT"
ATanI TUBHBINA KOMIIJIEKC
Harmps:k€HHOCTB 27IEKTPUYECKOTO 10 IOJArOTOBKE K
48 noJist. [TpuHIMIT cynepro3uym KOHTPOJIBHBIM paboTam

3JIEKTPUYECKUX MOJIeH. JInHumn
HANPSKEHHOCTH

no ¢usuke 10 kmacca
000 "AUCMAPT"




Pabota cui 21eKTpoCTaTHUECKOTO

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

49 nous. [Torennuan. PazHocts
TIOTEHIINAIIOB no ¢usuke 10 kmacca
000 "AUCMAPT"
AJanTUBHBIN KOMILICKC
10 IMMOJATOTOBKE K
[IpoBOAHUKH U JUDIIEKTPUKHU B a
50 3JIEKTPOCTATHIECKOM IOJIE. KOHTPOJIbHBIM pa0OTaM
JlusnekTprdecKkas MPOHUIIAEMOCTh o ¢usuke 10 kimacca
000 "AUCMAPT"
AanITUBHBIA KOMILJIEKC
10 MOJATOTOBKE K
51 OnektpoéMkoctb. Konmencarop KOHTPOIBHBIM padoTaM
no ¢usuke 10 kmacca
000 "AUCMAPT"
AanTUBHBINA KOMIIJIEKC
. 10 IOJATOTOBKE K
DIeKTPOEMKOCTD TIOCKOTO A
52 KOHJIEHCATOpa. DHeprus KOHTPOJIbHBIM paboTam
3apsHKEHHOTO KOHCHCATOpa no ¢usmke 10 kmacca
000 "AUCMAPT"
AanITUBHBIA KOMILJIEKC
Jlaboparopras pabora "N3mepenne
53 10 NOJArOTOBKE K

AIEKTPOEMKOCTH KOHJEHcaTopa"

KOHTPOJIbHBIM pa6 OoTaM




no ¢usuke 10 xnacca
000 "AVICMAPT"

[TpunHIMTT IEHCTBUSA U IPUMEHECHHUE
KOHJIEHCATOPOB, KOMUPOBAILHOTO

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

54 amnmapara, CTPyHHOTr0 IpUHTEpa.
DIEeKTPOCTATUYECKAs 3aIHTa. no ¢usuke 10 kmacca
3azeMIIeHHE DIIEKTPONPUOOPOB 000 "AUCMAPT"
. ANanTUBHBIN KOMILIEKC
DNeKTPUIECKUI TOK, YCIOBUS €T0
. I10 IIOATOTOBKE K
cymiecTBoBaHus. [10CTOSHHBIN TOK.

55 Cuia Toka. Hanpsixenue. KOHTPOIBHBIM paboTaM
Conpotusnenne. 3akon Oma st no ¢usmke 10 kmacca
yuacTKa Lemu 000 "ACMAPT"

Aan TUBHBINA KOMIIJIEKC
[TocnenoBarenbHOE, TApaLICIBHOE,

10 IMOAI'OTOBKE K
CMEIIIaHHOE COCTUHEHHE

56 poBOAHKUKOB. JlaboparopHas 0.5 KOHTPOJIbHBIM paboTaM
pabota «/3ydeHre CMEIaHHOTO o ¢usuke 10 kmacca
COEZIMHEHHUS PE3UCTOPOBY 000 "AUCMAPT"

ANanTUBHBIN KOMILJICKC
I10 TTOATrOTOBKE K
PabGota u momHOCTH
57 ANEKTPUUECKOTO TOKA. 3aKOH KOHTPOJIbHBIM paboTam

Jxoyns-JIenua

no ¢usuke 10 kmacca
000 "AUCMAPT"




3akon OMa J1st HOJTHOM
(3aMKHYTOM) JIEKTPUIECCKOM TIETIH.
Kopotkoe 3aMmbikanue.

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

58 a6 5 1 0.5
3; é)paTopHaﬂ pabota «M3mepenue o dusmke 10 kacca
UCTOYHUKA TOKA U €r0 <
000 "ANUCMAPT"
BHYTPEHHETO COMPOTHBIICHHSD)
. AanTUBHBIN KOMILIEKC
PesepBHblii ypok. KoHTpoabHas
10 NOJATOTOBKE K
pabora 1o Teme
59 L r— KOHTPOJBHBIM paboTam
Beepoccuiickas npoBepoyHast o ¢usuke 10 kmacca
pabora 000 "AUCMAPT"
AanITUBHBIA KOMILJIEKC
Oo6o06maromuit ypok 10 ITOATOTOBKE K
60 «INEeKTPOANHAMUKAY / KOHTPOJIHBIM paboTam
B HCK
cgpoccymc ast MPOBEePOYHAsT o dusmke 10 Kacca
pabota <
000 "ANUCMAPT"
AanTUBHBINA KOMIIJIEKC
DneKTpOHHAs NMPOBOAUMOCTh
. 10 NOJATOTOBKE K
TBEP/IBIX METAIIOB. 3aBUCUMOCTh
61 COTPOTHBJICHHS METAJIIOB OT KOHTPOJIbHBIM paboTam
TEMIIEPATYPBI. no ¢usmke 10 kmacca
CBEPXIIPOBOIUMOCTh 000 "AUCMAPT"
5 AanITUBHBIA KOMILJIEKC
DNEeKTpUUECKHUI TOK B BaKyyMe.
62 10 NOJArOTOBKE K

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

KOHTPOJIbHBIM pa6 OoTaM




no ¢usuke 10 xnacca
000 "AVICMAPT"

[TomynpoBOAHUKH, MX COOCTBEHHAS
U TIpPUMECHAsl IPOBOIUMOCTb.

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

63 CaoiicTBa p—N-niepexona. no pusnke 10 knacca
[TomynpoBOAHUKOBBIE TPUOOPEI 000 "ANCMAPT"
ANanTUBHBIN KOMILIEKC
DNIEeKTPUUECKUH TOK B pacTBOpax u 10 ITOATOTOBKE K
64 pacruiaBax 3JIEKTPOJIUTOB. KOHTPOJBHBIM paboTaMm
DIEKTPOIUTHYECKAs AUCCOLIHALIMSL. no dusnke 10 kmacca
eKTpo3 000 "AICMAPT"
Aan TUBHBINA KOMIIJIEKC
DNEeKTpUYECKHI TOK B Ta3ax. IO MOJAIOTOBKE K
65 CamocToATebHBIH u KOHTPOJIEHBIM paboTaM
HECaMOCTOSITEIILHBII pa3psil. ro dusnke 10 Kmacca
Mounus. 11nasma 000 "ATICMAPT"
ANanTUBHBIN KOMILJICKC
DnexTpudeckue npruodopsl U I10 TTOATrOTOBKE K
66 YCTPOWCTBA U UX ITPAKTHYECKOE KOHTPOJIEHBIM padoTam

npuMeHeHue. [IpaBuia TeXHUKU
0e30I1acHOCTH

no ¢usuke 10 kmacca
000 "AUCMAPT"




KontponpHnas pabora o reme
«Qnekrpocrartuka. [TocTosHHBIN

AJIanI TUBHBIN KOMILJIEKC
IO MOJITOTOBKE K
KOHTPOJIbHBIM paboTam

67 1
ANEKTpUUYECKUH TOK. TOKH B o dusuke 10 kmacca
pa3IUUHBIX CPEAax» 000 "AVCMAPT"
AJTanITUBHBIN KOMIIJIEKC
10 IIOATOTOBKE K
68 PesepBHblit ypok. O6o01aromuii 1 KOHTPOJIbHBIM paboTaM
ypok 1o TeMam 10 knacca o dusuke 10 kmacca
000 "AUCMAPT"
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoanyecTrBo yacoB

KonTtpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHHUs

DJIeKTPOHHbIE
nudgposbie
o0pa3oBaTteJ/ibHbIE

pecypchl

ITocTosiHHBIE MArHUTHI U UX
B3auMoJeHcTBHEe. MarHuTHOE
nosie. Bextop MarHuTHOM
WHIYKUWW. JINHUM MarHUTHOW
WHIYKIHAU

ATanTHBHBIN KOMILICKC
II0 ITOJITOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kacca
000 "AUCMAPT",
ATanTHBHBIN KOMILICKC
o moAroToBke Kk EI'D
o ¢pusuke OO0
"AUCMAPT", O61axo
3Hanui. [logroroBka k
EI'D. ®u3uka, 11 kimacc
000 "O1U3UKOH",

MarauTHoO€e 1oJie IPOBOJAHUKA C
ToKkoM. OnbIT DpcTeaa.
B3aumopeincTBre NpoBOIHUKOB €
TOKOM

AIIanITUBHBINA KOMIIJIEKC
I10 MOJITOTOBKE K
KOHTPOJIbHBIM paboTaM
no ¢usuke 11 kimacca
000 "AICMAPT",
AanITUBHBIA KOMILJIEKC
1o moaroroske kK EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

JlabopaTtopHnast pabota «3yuenue
MAarHUTHOTO TOJISt KaTyIIKH C
TOKOM)

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "OU3UKOH",

JlelicTBE MarHUTHOI'O IIOJIS Ha
MPOBOJTHUK ¢ TOKOM. Cuia
Awmriepa. JIabopatopHas pabota
«HccnenoBanue necTBUS
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)»

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

JlelicTBE MarHUTHOI'O IIOJISI Ha
JBIDKYIIYIOCS 3apSIKEHHY IO
yactuity. Cuna Jlopenma. Pabora
cunbl Jlopenna

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kmacc
000 "O1U3UKOH",

DNEeKTPOMArHUTHAsE UHTyKIIHA.
[ToTok BeKTOpa MarHUTHOU
uaaykimn. DJIC nHayKImu. 3aKoH
3JIEKTPOMArHUTHOM MUHIYKIIUU
®dapanes

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

JlabopaTtopHnast pabota
«UccnenoBanue sSBIECHUS
AJIEKTPOMAarHUTHOW MHTYKIIHID)

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "OU3UKOH",

NupykTuBHOCTE. fIBIICHHE
camounaykuuu. I/C
CaMOWHIYKIIUU. DHEPTHs
MAarHUTHOTO MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

TexHuueckne yCTporucTBa U UX
IIPUMEHEHHUE: [IOCTOSHHbIE
MAarHUTHI, JJIEKTPOMATHUTBHI,

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

9
DIIEKTPOJBUIATENb, YCKOPUTEIH 1o moaroroske kK EI'D
5JIEMEHTAPHBIX YACTHII, o ¢pusuke OO0
UHAYKINOHHAs eYb "AMICMAPT", O61ako
3Hanuil. [loaroroska k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",
AaNTHBHBIN KOMILJICKC
0 MOATOTOBKE K
O6o6mmaromuit ypok «MarHutHoe KOHTPOJIBHBIM padoTam
10 nosie. DIeKTPOMArHUTHas no ¢gusuke 11 kmacca

VHIy KIS

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

KonTtponsHas pabora o Teme

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

11 «MarauTHoe mnoie. 10 moaroToBKe K EI'D
DJIEKTPOMAarHUTHAs HHTYKITUS 1o dusike 000
"AUCMAPT", O61ako
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U31UKOH",
AanTHBHBIN KOMILJIEKC
CB0OOIHBIE MEXAHUYECKHE [0 ITOATOTOBKE K
kosieOaHus. ["apMoHMUecKue KOHTPOJIbHBIM paboTam
12 KoneOanus. YpaBHEHHE no ¢gusuke 11 kmacca

TrapMOHUYECKUX KOJIeOaHuH.
[IpeBpanienue sHEprun

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

13 Nepro/ia MaJlbIX KojeOaHuii rpy3a 1o mororoske Kk EI'D
Ha HUTH OT JUTMHBI HUTU U MacChl 1o usixe 000
R "AMCMAPT", O6ako
3HanuM. [loaroroska k
EI'D. ®usuka, 11 kimacc
000 "ON3UKOH",
KonebarenpHbIil KOHTYD. AJIANTHBHBIH KOMILIEKC
CB0OOTHBIE IEKTPOMATHUTHBIE I10 ITOATOTOBKE K
KOJICOAaHUsI B U/ICAITLHOM KOHTPOJIbHBIM paboTam
14 KOIIE0ATENEHOM KOHTYPE. no ¢usuke 11 kmacca

AHaJIOFI/IH Memy MEXaHNUYCCKUMHU
1 DJIEKTPOMarHUTHBIMH
KOJICOAHUAMHU

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

®opmyna Tomcona. 3akoH

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

15 COXpaHCHHS SHEPTHH B UICATLHOM 110 moaroToske kK EI'D
KoJie0aTeIbHOM KOHTYpe 1o duzike 000
"AVICMAPT", O6nako
3Hanuil. [loaroroska k
EI'D. ®usuka, 11 xmacc
000 "O1U3UKOH",
AaNTHBHBIN KOMILJICKC
[IpencraBieHue 0 3aTyXarOMHUX [0 MOATOTOBKE K
KosieOaHusIX. BbIHy)IeHHbBIC KOHTPOJIbHBIM paboTam
16 MEXaHMYECKUE KONEOaHus. no ¢usuke 11 kmacca

Pe3onanc. BeinyxneHHbIE

OJICKTPOMAarHuTHEBIC KoJIeOaHUs

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

[IepeMeHHBIN TOK.
CuHycouanbHbIi IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

17 ToKa. AMILTHTY/IHOE 1 o noaroroBke k EI'D
JEHCTBYIONIEE 3HAYEHUE CUITBI TOKA o ¢pusuxe OO0
W HATIPSKEHUs "AICMAPT", O6nako
3HaHuil. Iloaroroska k
EI'D. ®usuka, 11 kimacc
000 "ON3UKOH",
AaNTHBHBIN KOMILJICKC
10 TTOATOTOBKE K
Tpaucdopmarop. [Ipoussoactso, KOHTPOJIbHBIM paboTam
18 nepejaya v notpediaeHne no ¢gusuke 11 kmacca

3JIEKTPUYECKOM SHEPTUU

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE DJIEKTPUYECKOTO

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

19 3BOHKA, F€HEepaTopa NEPEMEHHOTO 10 noAroroske K EI'D
TOKa, JIMHKH 2JIEKTpOIEpeIay o ¢pusuxe OO0
"AVICMAPT", O6nako
3HaHui. [logroroska k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",
AaNTHBHBIN KOMILJICKC
DKOJIOrHYECKUE PUCKH TTPH 110 IMMOATOTOBKE K
MIPOU3BOJICTBE JICKTPOIHEPTHUHL. KOHTPOJIbHBIM paboTam
20 KynbTypa HCIONb30BaHHUS no ¢gusuke 11 kmacca

3JIEKTPOIHEPTUH B TOBCEIHEBHOM
YKU3HU

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

21

MexaHu4yecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CxopocTh pacipOCTpaHEHUs U
JuiiHa BOJHBL. [lonepeunsie u
IPpOaAOJIbHBIC BOJIHBI

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

22

3Byk. CKkopocTh 3ByKa. I poMKOCTh
3ByKa. BeicoTa Tona. TemOp 3Byka

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

23

DNeKTpOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U ckopocTh. [Ikana
JJIEKTPOMAarHUTHBIX BOJIH

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 ximacc
000 "O1U3UKOH",

24

[IpuHLMIIBI paAKOCBSI3U U
TeneBuieHus. PazBurue cpeacTs
CcBA3U. Panmosnokarus

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

25

Kontponshnas pabora «Konebanus
Y BOJTHBD)

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

26

[IpssmonuHelHOE pacpoCTpaHEHUE
CBETa B OJTHOPOJHOM cpere.
ToudeuHbI UCTOYHHUK CcBeTa. JIyd
CBETa

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

27

OTtpaxeHnue cBeTa. 3aKOHBI
oTpaxenus ceta. [loctpoenue
n300paKeHHI B TUIOCKOM 3€pKaje

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 xmacc
000 "O1U3UKOH",

28

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHBbIN yroi noJIHOro
BHYTPEHHETO OTPAXKCHHUS

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

29

JlabGopaTtopHnast pabota «M3mepenue
MoKa3aTelsl MPEJIOMIICHUS CTEKIIa»

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "OU3UKOH",

30

JIunzel. [TocTpoenue u300paxxeHuit
B JiH3€e. DopMysia TOHKOW JIMH3BI.
YBenuueHue JIMH3bI

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O6nako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

31

JlabopaTtopHnast pabota
«HccnenoBanne CBOMCTB
M300paKCHHUH B JIMH3AX)

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroBke Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

32

Hucnepcus ceta. CIIOXKHBIN
cocraB Oejoro cBera. L[Ber.
Jlaboparopnas pabota
«HabmoaeHne nucnepcun CBeTay

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

33

Hurepdepennus crera.
Hudpakuus ceta.
Judpakimonnast pemeérka

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

[Tonspusanus csera

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®u3uka, 11 ximacc
000 "ON3UKOH",

35

Onruueckue npubOpsI U
YCTPOICTBA U yCIIOBUS UX
0e30macHOr0 MPUMEHEHUS

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

36

I'panuibl MpUMEHUMOCTH
KJIACCUYECKON MEXAHUKHU.
IToctynarsl crienuaabHON TEOPUU
OTHOCUTEIIBHOCTH

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

37

OTHOCUTEIBHOCTH
OJIHOBPEMEHHOCTH. 3aMeJIeHUe
BPEMEHH M COKpAICHUE JJTHHBI

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kmacc
000 "O1U3UKOH",

38

DHEprusi 1 UMITYJIbC
PENSITUBUCTCKOM yacTULbl. CBs3b
MAaCCBI C SHEPTUEU U UMITYJILCOM.
DHeprus MoKos

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

39

Kontponphas pabora «Onrtuka.

OCHOBBI crenuagbHON TCOpHUU
OTHOCUTCIIBHOCTH»

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

40

®otonsl. Popmyina [lnanka.
DHeprust 1 UMIyibC (HOTOHA

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganuiu. [loaroroBska K

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

41

OTKpBITHE U HCCIIEIOBAHNE
dotorpdexta. OmpiTer A. T'.
CroneroBa

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

42

3akoHsbl pororddexTa. YpaBHeHHE
OiiamTeriHa s Gotodddekra.
«KpacHnas rpanuiia» porosaddexra

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

43

JaBnenue cBeta. OmbiTe! 1. H.
JlebGeneBa. XuUMHUUECKOE NENCTBHE
CcBETa

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

44

TexHu4uecKkne ycTporucTBa u
MPAKTUYECKOE MTPUMEHEHHE:
(dhoToseMEHT, (OTOJATUHK,
COJIHEUHas1 OaTapesi, CBETOIUO/

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

45

Pemmenue 3agad mo reme
«IJIeEMEHTEI KBAHTOBOU OIITUKUY

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

46

Mogens atoma TomcoHa. OTIBITEI
Pesepdopna o paccesuuto a-
qacTum. HnaHeTapHa;I MOACIIb
aToma

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

47

IToctynarsl bopa

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

48

H3znydenue u noriomeHue
(hOTOHOB TIpU TIepexo/ie aToMa C
OJIHOTO YPOBHS SHEPTUU Ha
JIpyroil. Buasl ciekTpoB

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

BoiHOBEIE CBOMCTBA YaCTHIL.
Bounbl e bpoitns.

AJTan TUBHBIN KOMILIIEKC
10 MOJITOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca

000 "AMICMAPT",
AIIanITUBHBINA KOMIIJIEKC

49 KopnyckynsipHo-BOJIHOBO#M 110 OAroToBKe K EI'D
nyann3Mm. CIIOHTaHHOE U 1o dusuxe 000
BBIHY)KJICHHOE M3JTyYCHHE " ox "

ANUCMAPT", O6nako
3HaHuu. [loaroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U31UKOH",
AanTHBHBIN KOMILJIEKC
IO ITOJATOTOBKE K
OTKpBITHE PAJIMOAKTUBHOCTH. KOHTPOJILHBIM paGoTam
50 Omertst Peseppopaa no no ¢gusuke 11 kmacca

OMNpeCACIICHUIO COCTaBa
PaaIuOaKTUBHOI'O U3JIYyYCHUA

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

51

CgoiicTBa anbda-, beta-, raMma-
n3nydeHus. Biusinue
PaIuOaKTUBHOCTH HA JKUBBHIC
OpTaHU3MBI

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHu. [logroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

52

OTKpbITHE TPOTOHA U HEHUTPOHA.
N3otomnsl. Anbda-pacnan.
OJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-uzinyueHue

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

DHeprus CBsI3U HYKJIOHOB B SIJIPE.
S nepHbie peakiuu. A nepHbliid

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

53 peaktop. [IpoGriemsr, 1o moaroroske kK EID
MEPCIIEKTUBBI, IKOJIOTHUECKUE
p ) 1o ¢pusuxe 000
ACIICKTHI AACPHOU DHCPICTUKH " o "
AUCMAPT", O6m1ako
3HaHuu. [loaroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",
AanTUBHBIN KOMILICKC
DNeMEHTapHbIE YaCTHIIbL
OTKpbITHE TTO3UTPOHA. METOIbI [0 MOATOTOBKE K
HAOJTIOICHUS U PETUCTPALIUU KOHTPOJIbHBIM paboTam
54 3JIEMEHTApHBIX YacTull. Kpyribrii no ¢gusuke 11 kmacca

CTOJI <<®YHI[aMeHTaJIBHBI€
B3auMoaencTBus. EqUHCTBO
(bU3MYEeCcKOi KapTUHBI MUPay

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

DTanbl pa3BUTHS aCTPOHOMUMU.
[TpuknanHoe u
MHPOBO33PEHUECKOE 3HAUCHHE

AIIanTUBHBINA KOMIIJIEKC
10 ITIOAT'OTOBKE K
KOHTPOJIbHBIM pa60TaM
o ¢usuke 11 kmacca
000 "AICMAPT",
AIIanITUBHBINA KOMIIJIEKC

55 actpoHomuu. Buj 3BE31HOTO HEOA. 110 ToaroToBKe K EI™D
Co3Be3nusi, sipKkue 3BE31bI, 1o dusuxe 000
IINTAHCTHhI, UX BUAUMOC IBHMXKXCHUC. "AP,ICMAPT" O6HaKO
ConHeyHas cuctema ’
3Hanuil. [loaroroska k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",
AaNTHBHBIN KOMILJICKC
10 OATOTOBKE K
Connue. ConHeyHass aKTUBHOCTb. KOHTPOJIbHBIM paboTaM
56 Ncrounuk sneprun ComnHua u no ¢gusuke 11 kmacca

3BE3]

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

3BE3AbI, NX OCHOBHLIE
XapaKTEPUCTUKU. 3BE3/bI IJIaBHOU
MIOCJIEJOBATEILHOCTH. BHyTpeHHEE

AJTan TUBHBIN KOMILIIEKC
10 MOJITOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca

000 "AMICMAPT",
AIIanITUBHBINA KOMIIJIEKC

57 R
crpoenue 38&31. CoBpeMEHHbIE 1o moaroroske kK EI'D
NPEJICTABIEHHS O IPOUCXOKIACHUN o ¢pusuxe OO0
u 3BoJironnH CoJIHIA U 3BE3 ] "AUCMAPT", O6mako
3HaHuu. [loaroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",
AanTUBHBIN KOMILICKC
Mneunsiii [IyTe — Haima 110 IMMOATOTOBKE K
lNanaktuka. [Tonoxenue u KOHTPOJIbHBIM paboTam
58 nemxenne Coana B ["anakTuke. 1o (1)1/131/11(6 11 xmacca

lNanaxtuku. Y€pHbIe ObIpHI B sApax
TaJIAKTUK

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

59

Bcenennas. PazOeranue rajnakTuk.

Teopust bonbiioro B3pbiBa.
PenukToBoe nznydeHue.
Meraranaktuka

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

60

Hepemennsie npo6iemsl
aCTPOHOMMHU

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

61

KontponpHas pabora «meMeHTHI
ACTPOHOMUH U acTPODUZUKI»

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "O1U3UKOH",

62

O6o6maromuit ypok. Pons ¢usnku
Y aCTPOHOMHH B SKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COITMAIIbHOMN 1
ITUYECKOM chepax AesITeTbHOCTH
YeloBeKa

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

63

O6o6maromuit ypok. Pombs u Mmecto
(bU3MKH U ACTPOHOMHH B
COBPEMEHHON HayYHOU KapTHHE
Mupa

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kmacc
000 "O1U3UKOH",

64

O6o06matomuii ypok. Pois
(busznueckoit Teopun B
(dhopMupOBaHUY MPEACTABICHUH O
(hbu3MIecKoi KapTUHE MHUpa

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

O06o06maromuii ypok. Mecto
(hu3HYeCKO KapTHUHBI MUPA B

AJTan TUBHBIN KOMILIIEKC
10 MOJITOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca

000 "AMICMAPT",
AIIanITUBHBINA KOMIIJIEKC

65 00I11eM psITy COBPEMEHHBIX 1o moaroroske kK EID
eCTeCTBeHHO-Hfly‘IHBIX 1o duzike 000
MIPEICTABICHUNA O TIPUPOJIE A \

AUCMAPT", O6mako
3HanuM. [loaroroska k
EI'D. ®usuka, 11 kimacc
000 "ON3UKOH",
ATanTUBHBIN KOMILIEKC
I10 ITOATOTOBKE K
PesepBHbIil ypok. MaruutHoe KOHTPOJIbHBIM paboTam
66 nosie. DIeKTPOMArHUTHas no ¢gusuke 11 kmacca

WHIY KIS

000 "AVMICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroBke Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

67

PesepBubril ypok. Ontuka. OCHOBBI
CIIELUaJIbHON TEOPUHU
OTHOCUTEIIbHOCTH

AanTUBHBIN KOMILICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTaM
o ¢usuke 11 kmacca
000 "AUCMAPT",
AanTUBHBIN KOMILICKC
o noaroroske Kk EI'D
o ¢uszuke OO0
"AMCMAPT", O61aK0
3HaHuM. IlogroroBka k
EI'D. ®usuka, 11 kimacc
000 "OU3UKOH",

68

Pesepnblii ypok. KBanToBas
(busmka. DIeMeHTHl ACTPOHOMHH H
acTpopu3uKu

AAIITUBHBIN KOMIIJICKC
10 MOATOTOBKE K
KOHTPOJIbHBIM paboTam
no ¢gusuke 11 kmacca
000 "AVICMAPT",
AIIanTUBHBINA KOMIIJIEKC
o noaroroske Kk EI'D




no puzuke OO0
"AMCMAPT", O61ako
3ganui. [loaroroBka x

EI'D. ®usuka, 11 ximacc
000 "ON3UKOH",

OBUIEE KOJIMYECTBO YACOB IIO
I[TPOT'PAMME

68







ITPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJBLHOM IPOT'PAMMBI

10 KVIACC

Kon
NMPoBePsSIEMOro
pe3yJjbTara

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbLTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTebHOI MPOrpaMMbl CPeTHEro 001Iero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TMPUMEpPAaX poOJIb W MECTO (U3UKH B
(hopMupoBaHUU COBPEMEHHON HayYHON KapTUHBI MUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKU U TEXHOJIOTHIA, B IPAKTUYECKOM IESITENBHOCTH

moaei

10.2

Y4uTHIBaTh IPAHULIBI TPUMEHEHUS U3YUEHHBIX (PU3NUECKUX MOJICIICH:
MaTepuaabHas TOUYKa, WHEpIMadbHas CUCTeMa OTCuéTa, abCOFOTHO
TBEPAOE TEJI0, UICAIBbHBIN I'a3; MOJICIIA CTPOCHUS Ta30B, )KUIAKOCTEN U
TBEPABIX TE€J, TOYCUHBIM SJIECKTPUUYECKUN 3apsi — NPU PEUICHUU

(bu3HyecKkux 3a1a4

10.3

PacniosnaBath usndeckue ssBIeHUs (IPOLECCH) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETHUECKOW TEOpUH
CTPOEHHUS BEIIECTBA M DJIEKTPOJAMHAMHMKH: PAaBHOMEPHOE H
PaBHOYCKOpPEHHOE TPSIMOJIMHEWHOE JIBIKEHUE, CBOOOTHOE MajJieHHE
TN, JBUKCHHUE 0 OKPYKHOCTH, WHEPLMs, B3aUMOACHCTBUE TEll,
maddys3usi, OpOyHOBCKOE IBH)KEHHE, CTPOCHHE IKHUIKOCTEH U
TBEPIBIX TeJ, U3MEHEHHWe o00béMa Tel TpU HarpeBaHUU
(oxJax/eHuu), TEIUIOBOE PAaBHOBECHUE, HCIIApEHUE, KOHJEHCalus,
IUIABJIICHUE, KPUCTAJLUIM3ALUsA, KHUIIEHHE, BJIAXKHOCTh BO3/yXa,
NOBBILIECHUE JIaBJICHUA Tra3a IpPU €ro HArpeBaHWU B 3aKPBITOM
cocyle, CBi3b MEXIy IapaMeTpaMu COCTOSSHHA rasa B

n30Iponueccax; JICKTpU3aus TCl, B3aUMOJICHCTBUE 3apsA 0B

10.4

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, HCHOJb3ys (U3NYEeCKHe
BEJIMYMHBL: KOOPJUHATA, ITyTh, IEPEMEILLIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Teja, CWIa, UMIYJIbC Teja, KHHETUYEeCcKass DSHEprus,
NOTEHIMAJIbHAs JHEPIus, MeXaHudeckas paboTa, MeXaHUYecKas
MOILHOCT; IPU OIHUCAHWU INPABWIBHO TPAKTOBaTh (hU3NYECKHUH
CMBICH HCIIOJIb3yEMbIX BEIMYUH, WX OOO3HAUEHUS U €JUHUIIBI,
HaXoAuTh (DOPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3HUYECKYIO BETUUHUHY

C ApyIruMH BEIIMYNHAMU




10.5

OnucelBaTh H3y4YEHHbIE TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBHIE
SBIICHUS, HUCHOJB3ys (pU3Mueckue BENWYMHBI: [aBJICHHE Tras3a,
TEeMIIeparypa, CpeOHssl KHHETUYECKas OHEPrus XaoTH4YECKOro
JBUJKEHHUS MOJIEKYJ, CpPEIHEKBaJpaTH4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOThI, BHYTpPEHHSs dSHeprus, pabora rasa,
KOX(POUIMEHT TMOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATENS; IPHU
ONMCAaHUU  TPABUIBHO  TPAKTOBaTh  (PUBMYECKUH  CMBICT
UCIIOJIb3YEMbIX BEJIWYMH, UX OOO3HAUEHUS W €AMHHUILIbI, HAXOJUTh
(GopMyIbl, CBA3BIBAIOLIME JAHHYIO (U3UYECKYI0O BEIUYHUHY C

APYTruMHU BCIMYHUHAM

10.6

OnuceiBaTh U3yYEHHBIE OHIIEKTPUYECKHE CBOMCTBA BeLIECTBA U
JJIEKTPUUECKHE sABJIEHUS (TPOIeCcChl), HCMHONb3ys (u3NYecKue
BEITUYMHBI:  DJCKTPUYECKUN  3apsll,  DIEKTPUYECKOoe  TOJe,
HampsDKEHHOCTh  TOJISI, MOTEHIMAJ, PAa3HOCTh MOTEHIIMANIOB; MPH
OIMCAaHUU IIpaBUIIEHO TPaKTOBaTh buzngeckuit CMBICII
UCTIOJIb3YEMBIX BEJIMYHMH, UX O0O3HAUCHWS M CIMHUIIBI, YKa3bIBaTh
(hopMyITBI, CBA3BIBAIOIINE TAHHYIO (PU3NUECKYIO BETHUUHY C IPYTUMU

BCiIM4YnHaAMU

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOIECChl W SIBICHHS, HWCIONb3YS
(u3nyeckue 3aKOHblI M MPUHIMIBL: 3aKOH BCEMUPHOTO TAroTeHus, I,
Il u 11l 3akoHBI Hh10TOHA, 3aKOH COXpAHEHNSI MEXAHUYECKOW SHEPTHH,
3aKOH COXPAaHEHUS UMITYJIbCA, IPUHIIUII CYTIEPIIO3ULIUN CUJ1, TPUHLIUIT
PaBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCYETA; MOJEKYJSPHO-
KMHETUYECKYIO TEOPUIO CTPOCHHUSI BEIIECTBA, Fa30BbI€ 3aKOHBI, CBSI3b
CpPEeIHEH KMHETUYECKON YHEPIMH TEIUIOBOTO IBMXKEHUS MOJIEKYJ C
abCOJIIOTHON TemIeparypoil, NepBblii 3aKOH TEPMOJINHAMUKH; 3aKOH
COXPaHEHMs DJIEKTPUYECKOro 3apsia, 3akoH Kysona; mpu 3Tom
pa3nuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOe

BBIpAXCHHUE U YCIOBUSA (TpaHUIIBI, 00JIaCTH) MPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC IMPHUHIUIBI JCWCTBUS MAIlWH, MPHOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCIOBHS HX 0€301MacHOro

HUCIIOJIB30BaHUA B HOBCGI{HGBHOI\/’I KU3HU

10.9

BrimmonaaTe SKCHCPUMCHTHI IO UCCJIICJOBAHUTIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUI
" OpoHeCCOB C HUCIIOJIb30BAHHUEM IIPAMBIX U KOCBCHHBIX H3Mep€HHfI;
npu 3ToM GHOopMyIIUPOBaTh NMpodIeMy (3a7auy) U TUIIOTE3y YU4EOHOTO
JKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY W3  MPEIUIOKEHHOTO

060py,u013aHI/151, IPpOBOAUTL OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBO/JbI




10.10

OcymiecTBIATh MpSAMBIE M KOCBEHHBIE HW3MEPEHUS (PU3HMUECKUX
BEJIMYHH; TP 3TOM BBIOMpATh ONTHUMAJBHBINA COCO0 M3MEpEeHUs: U

HUCIIOJIb30BaTh U3BECTHHIC METOAbI OLICHKH HOFpGIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHCHMOCTH MEXTY (DU3MUECKMMH BEIMIMHAMH C
UCTIOJTb30BaHUEM TIPSMBIX U3MEPEHH; MPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PHKCHPOBaTh pE3yJIbTAThl IONYYECHHOH 3aBUCUMOCTH
(bU3MYECKUX BEJIMYMH B BUJIE TAOJIUIl U TPa(UKOB, JEIaTh BHIBOJIBI 110

pe3yabTaTtaM UCCIEOBaHUS

10.12

CobOmomate mpaBuia 0Oe€30MacHOro TpyAa TpU  MPOBEICHUU
WCCIEOBAaHUM B paMKax Yy4eOHOro SKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MTPOEKTHOU JAESATEILHOCTH C MUCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOHCTB U 1ab0paTopHOro 000py10BaHHUs

10.13

PemaTh pacuérHbie 3aaun C SBHO 3a/laHHON (DPU3UYECKOI MOJETBIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI W MPUHIIMITBI; HA OCHOBE aHaJIHM3a
yCIIOBUSL 3a7auyd  BBIOMpATh (U3UYECKYI0 MOJENb, BBIICIATH
(u3nyeckre BETMIUHBI U (HOPMYITBI, HCOOXOAUMBIC TS €€ PEIICHNs,
MPOBOJUTHh Pacdy€Tbl U OIEHUWBATh PEAILHOCTh IOJYUYECHHOTO

3HA4YCHHUA (1)PI3H‘1€CKOﬁ BCJIIMYMHBI

10.14

Pemiatb  kadecTBeHHbIE ~ 3aJaud:  BBICTpAWBaThb  JIOTMYECKHU
HEMPOTUBOPEUYUBYIO IIETIOUKY PACCyKICHHUI ¢ ONOPOi Ha U3y4YEHHbIE

3dKOHBI, 3dKOHOMCPHOCTH U (1)I/I3I/I"ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh TpH pelmIeHUH yYeOHBIX 3a7a4 COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTUU Uil TIOMCKA, CTPYKTYpUpPOBaHUS,
WHTEpPIpETAlMM U MPEACTaBICHHUs] Y4eOHON M Hay4YHO-TIOMYJISIPHOM
uH(pOpMAILINU, TTIOTYYSCHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTHUECKH

aHAJIM3MPOBATh MOTYYaeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH mpUMeEpPHI BKJIAAAa POCCUMCKUX U 3apyOekHbIX YUEHBIX-
(hM3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAOILIETO

MuUpa, B pa3BUTHUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb3oBath TeopeTHueckre 3HaHUA MO (PU3MKE B MOBCEIHEBHOU
KU3HU s oOecrieueHUs: O€30MacHOCTH TMPH  OOpallieHHH ¢
npubopaMu ¥ TEXHUYECKUMHU YCTPOMCTBAMH, [UIsl COXPAHECHUS
3M0POBbSI M COONIOACHUST HOPM DKOJOTHYECKOTO TIOBEACHUS B

OKpY>KaroIleu cpene

10.18

PaboTaTh B rpyme ¢ BHIIIOJTHEHUEM Pa3IMUHBIX COIMAJIBHBIX POJIEH,
IUIAHUPOBaTh  paboTy TIpyNmbl, PalUMOHAIBHO paclpeiessTh

0053aHHOCTH U IJIaHUPOBATL JACATCIBHOCTL B HCECTAHAAPTHBIX




CUTyaluAax, aACKBATHO OLCHMBATL BKJIAJ KaXAO0ro M3 YUYaCTHHUKOB

TPYMIIBI B pEeUIeHHE pacCMaTpUBAEMOil poOIemMbl

11 KVIACC

Kon
NMpoBepPsIEMOro
pe3yJibTara

IIpoBepsiemMblie peAMeTHBIE Pe3YJILTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbl cpeHero ooero 0opa3zoBaHusA

111

JleMOHCTpUpOBaTh Ha TMpHUMEpax poilb H MeCcTo (U3UKU B
(hopMUpPOBaHUM COBPEMEHHON Hay4HOW KapTHUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJOT U, B MPAKTHYECKOH JIEITEIIbHOCTH

JIOEH, LIEJIOCTHOCTh U €MHCTBO (PU3UYECKOI KapTUHBI MHpa

11.2

Y4YUTBHIBATh FPAHUIIBI TPUMEHEHUS N3yUYEHHBIX (PU3MUECKUX MOETICH:
TOYEYHBIN DJIEKTPUUECKUN 3apsij, IACpHas MOAEIb aTOMa, HYKJIOHHAs

MO/IeJIb AaTOMHOTO sI/ipa MpU pelieHud PU3NIECKUX 3a]1au

11.3

Pacno3naBath usnueckue sBieHHs (TPOLECCH) U OOBACHATHh UX HA
OCHOBE 3aKOHOB OJJICKTPOJAMHAMHUKH W KBAaHTOBOW  (DM3HKH:
3JEKTpPUUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHMTHOE JEeHCTBUS  TOKa, B3aUMOJICICTBHE  MAarHHUTOB,
3JIEKTPOMArHUTHasT WHAYKLHWS, JACUCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJIHUK C TOKOM W JBWXKYIIMWCA 3apsijl, JIEKTPOMArHUTHBIE
Koue0aHus W BOJIHBI, TPSMOJIMHEHHOE pacIpOCTpaHEHHE CBETa,
OTpakeHHe, TNpeoMIIeHHWe, HUHTepepeHuus, audpakuus u
MOJIApU3alnsl CBETa, TUCTIepCUs cBeTa, poTosnekTpuueckuii Qe
(poroaddekr), cBeToBOE MaBICHHE, BO3HHUKHOBEHHE JIMHEHYATOTO
CIEKTpa aTroMa BOJOpOJA, €CTECTBEHHass M MCKYCCTBEHHas

PAAOAKTUBHOCTDH

114

OnucelBaTh H3y4YEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKHE,
MarHuTHbIE, ONITHYECKHE, HIIEKTPUUYECKYIO TPOBOJUMOCTD Pa3IMYHbIX
Cpell) M DJIEKTPOMArHUTHbIE SIBICHUS (IIPOLECCHI), HCHOIb3YS
¢u3nueckue BEIMYMHBL: 3IJEKTPUYECKUH 3apsil, Cwia TOKa,
JNIEKTPUYECKOE  HAINpPSKEHHE, DIIEKTPUYECKOE  CONPOTHUBIIEHUE,
paszHocTh moteHnuanos, JJIC, paboTa Toka, MHIYKIMS MarHUTHOTO
nosisg, cwia Ammnepa, cwia JlopeHna, HMHAYKTUBHOCTb KaTYILKH,
SHEPrusl JIEKTPUUYECKOr0 W MArHUTHOTO MOJIEH, MEPUOJl U 4YacToTa
Kosie0aHui B Koyie0aTeIbHOM KOHTYPE, 3apsijl M CHJla TOKa B IpoIecce

TapMOHUYCCKUX IJICKTPOMATrHUTHBIX KOJIC6aHI/II71, (I)OKyCHOC




pacCTOSIHUE W ONTHYECKasl CWJIa JIMH3bI; MPU OMHCAHUM MPABWIHHO
TPaKTOBaTh (UBMYECKUNA CMBICT HCIOJIBb3YEMBIX BEJIMYUH, UX
0003HaUYeHHS M €IWHUIBI, YKa3blBaTh (POPMYJIbIL, CBS3BIBAIOILINE

JAHHYI0 (PU3MYECKYIO BETUUUHY C APYTUMHU BETMYMHAMU

11.5

OnuceiBaTh HM3Y4YEHHBIE KBAHTOBBIE SIBJIEHUSI U IPOLECCHI,
UCMOJIb3Ysl (PU3UYECKUE BEIUYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETA, SHEPTUs U UMILYJIbC (POTOHA,
MIEpHO/J] IOJTypacIiazia, 3HEPrus CBA3U aTOMHBIX S1JIEP; IPU ONTMCAHUU
MPaBWIBHO TPAaKTOBAaTh (U3WYECKUI CMBICT  HCIIOJIB3YEMBIX
BEIMYMH, WX OO0O3HAUEHUS ¥ EIUHUIBI; YKa3blBaThb (OPMYIIHI,
CBSI3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMHU

BCIIMYMHAaMU, BbIYHUCJIIITH 3HAUCHUC (bHSH‘IGCKOfI BCIIMYUHBI

11.6

AHanu3upoBaTh (U3UYECKHE TMPOLECCHl U SBJIEHUS, HCIOJb3Ys
¢u3nyeckue 3aKOHbl M OPHUHLOUIBE: 3akoH (Oma, 3aKOHBI
MOCNE0BATEILHOTO U MapauIeIbHOTO COEIUHEHHsSI MPOBOJIHUKOB,
3aKoH JI>xoyis — JIeHna, 3aK0H 2JIEKTPOMAarHUTHOM UHIYKIIMH, 3aKOH
MIPSIMOJIMHENHOTO pacIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHHUS CBETA,
3aKOHBI  TMPEJIOMJICHHS CBETa, ypaBHEHUE OUWHINTEHHA IS
dbotordekTa, 3aKOH COXpaHEHUS DSHEPTHH, 3aKOH COXPaHCHHS
UMITyJIbCA, 3aKOH COXPAHEHMs DJIEKTPUUYECKOTO 3apslia, 3aKOH
COXpaHEHUs MaccoBOIO  4YHCla, THocTyinarsl bopa, 3akoH
pPaAMOaKTUBHOIO pacnajga; 0OpU 3TOM pas3iuyaTh CIOBECHYIO
(hopMyIMPOBKY 3aKOHA, €T0 MATEMATHUECKOE BBIPAYKEHUE U YCIIOBUS

(rpaHutpl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJISITb HaIllpaBJICHUC BCKTOpAa HWHAYKIHU MArHuTHOI'O II0JIA

MIPOBOJIHMKA C TOKOM, CUJIbI AMTiepa v cuiibl JIopeniia

11.8

CTpOI/ITL n OIIMChbIBATb I/I306pa)KeHI/IC, cOo3J1aBacMoO€ ININIOCKHUM

3€pKaJIOM, TOHKOU JIMH301

11.9

BBITTOTHSTE SKCHEPUMEHTHI 110 HUCCIICAOBAHNIO (DPU3MUYECKUX SIBICHUN
U TPOLIECCOB € MCIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;
npu 3ToM (HOpMYIMPOBaTh MpodiieMy (3a1a4y) ¥ THIOTe3y Y4eOHOTro
JKCHEPHUMEHTa,  cOoOMpaTh  YCTAaHOBKY U3  IPEJIOKECHHOTO

000pyI0BaHus, IPOBOJAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI

11.10

OcymecTBIsATh MpSAMbIE M KOCBEHHBIE HU3MEPEHUs (PU3HMUECKUX
BEJINYMH; TIPU 3TOM BBIOMPATh ONTHUMAJBHBINA CHOCO0 M3MEpEHUs H

HCII0JIb30BaTh U3BCCTHBIC METOJbI OICHKN HOFpeHIHOCTeI‘/JI I/I3MepeHI/II7I

11.11

HccnenoBpath 3aBUCUMOCTH (1)I/I3I/ILICCKI/IX BCJIIMYHH C UCIIOJIb30BaHUEM

NpSAIMBIX W3MEPEHUH; IMpPU HTOM KOHCTPYMPOBATb YCTAaHOBKY,




(bUKCHpPOBaTh PE3YIbTATHl MOJYYCHHOW 3aBUCHUMOCTU (DH3HUUECKHUX
BEJIMYMH B BHJIE TaOJIHII ¥ TPA(UKOB, JIEIATh BBIBOJIBI 0 PE3yJIbTaTaM

HUCCciaca0BaHUs

11.12

CobOntogarh npaBuiaa 0e30MacHOrO TpyjAa MpU  [POBEJEHUU
UCCJIEI0BAaHUM B paMKax ydeOHOro »SKCIEpUMEHTa, Y4YeOHO-
UCCIIEIOBATENIbCKON M IPOEKTHOM AESITEIbHOCTH C UCIIOJIb30BaHUEM

M3MEPUTEIBLHBIX YCTPONCTB M JTaOOPaTOPHOT'O 000Dy AOBAHHMS

11.13

Pemath pacuéTHbie 3amaun C SBHO 3aJJaHHON (DH3MUECKON MOCIBIO,
UCTIONB3Ysl (PU3NYECKHe 3aKOHBbl W MPUHIIMIBI; HA OCHOBE aHajIM3a
yCIIOBUSL 3a7auyd  BBIOMpaTh (U3WYECKYI0 MOJENb, BbBIICISAThH
(u3nyeckre BeIUIUHBI U (HOPMYITBI, HEOOXOAUMBIE IS €€ PEeIIeHus,
MPOBOJNTh PACUETHl W OILCHUWBATh PEAILHOCTh TMOJTYYEHHOTO

3HauYeHUS (PU3NUECKON BEITMYUHBI

11.14

Pemiate  kadecTBeHHbIC  3aJaud:  BBICTpPAWBaTh  JIOTMYECKHU
HEMPOTUBOPEUUBYIO LIETIOYKY PACCYKJICHUN C OOPOM HA U3YUYECHHbBIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/IIICCKI/IC SIBJICHUSA

11.15

Hcnonbs3oBaTh MNpU  peLIEHHH Y4YeOHBIX 3ajad  COBPEMEHHbIE
UH(QOPMAIIMOHHbIE TEXHOJOTHH Ui TOHCKa, CTPYKTYpHUPOBAHUS,
MHTEpHpEeTalMd U MPEACTaBICHUs] Y4eOHOW M Hay4HO-TIOMYJIAPHON
UH(pOPMAILMH, [TOJyYEHHON U3 pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJIYUYACMYTO I/IH(l)OpMaI_II/IIO

11.16

OOBSICHATh MPUHIIMIBI JEHCTBUS MAIIMH, MPHUOOPOB U TEXHHUECKUX
YCTPOICTB; pa3nuyaTh YCJIOBHsI MX O€30MaCHOTO HCIOJb30BAaHUS B

HOBCEIHEBHON KU3HUA

11.17

[IpuBOAMTH TpUMEPHI BKJIa/a POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0bSICHEHHE IPOLIECCOB OKPYKAIOIIETO

Mupa, B pa3BUTHC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonbs30oBaTh TeOpeTHUECKHE 3HAHUS MO (PHU3HKE B TOBCEIHEBHOM
KM3HM Uil obOecrieueHHss 0€30MacHOCTH TMpH  OOpamieHud ¢
npubopaMu M TEXHUYECKUMHU YCTPOWCTBAMM, [UIsI COXPAHEHHUS
300POBbsI U COOJIOACHUS HOPM DSKOJOTMYECKOrO TIOBEACHUS B

OKpYXKaKoIlEeH cpene

11.19

PaGorath B rpyrmme ¢ BBIIOJTHEHUEM PA3IHUHBIX COIUANBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  TPYMIbL,  palMOHAILHO  paclpeneiiarh
00s3aHHOCTM Y IUIAHUPOBATh JCATEIHHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, aJeKBaTHO OLIEHMBATh BKJIAJ]] Ka)XIOTO M3 YYaCTHHUKOB

IpyIIbl B pellIEHUE paccMaTprUBaeMon poOIeMbl




INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KIIACC

Kon
pa3aeia

Kon nposepsiemoro
3JIEMEHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O TTO3HAHUA

1.1

@uszuka — Hayka o npupone. Hayunsie
METO/IbI ITO3HAHMsI OKpYyKaromero Mupa. Poip
JKCIIEpUMEHTa M TEOpUM B  IIpolecce

IMMO3HaHUs MPUPOIBI. BKCHepI/IMeHT B (1)I/I3I/II(C

1.2

MopenupoBanue (QU3NYECKUX SIBICHUH W
IIPOLIECCOB. Hayunsle TUIIOTE3BI.
@usnueckue 3aKOHbl U TeopuH. I paHuibI
NPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
[IpuHnmn coorBerctBus. Poie m  MecTo
¢bu3ukn B (HOPMHUPOBAHHHM COBPEMEHHOM
HAay4yHOH KapTUHBI MHpA, B IPAKTHUYECKOU

JACATCIbHOCTHU J'IIO,Z[CI\/’I

MEXAHHWKA

KUHEMATHUKA

211

MexaHu4deckoe JABMOKCHHC.
OTHOCHTEIBLHOCTh MCXaHHYCCKOI'O

nerxeHus. Cuctema orcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, cKopocTh (CpeHss CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHE
MaTepUAIbHON TOUYKM, MX MPOEKLIUH HAa OCU
CHCTEMBI KOOpAMHAT. Crnoxenue

NIEPEMELIEHUN U CII0KEHUE CKOPOCTEMN

2.1.3

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE JIBIKECHHUE. ['padukn
3aBUCUMOCTH KOOpAHMHAT, CKOPOCTH,
YCKOpEHHUs, Iy TH u nepeMeIeHus

MaTepHalbHOI TOUYKH OT BPEMEHHU




2.1.4

CBobOosHOe masieHne. Y CKopeHue

CBOOOIHOIO TaJICHUS

2.15

KpuBonuneiiHoe nBwxeHue. PaBHOMepHOE
JBIDKCHHE  MaTEpHUaJbHOM  TOYKH  II0
OKPYXXHOCTHU. YTJIOBAasi CKOPOCTb, JIMHEMHAs
CKOPOCTB. ITepuon U 4acToTa.

[{eHTpOCTPEMUTENIEHOE YCKOPEHHE

2.1.6

TexHudyeckue  yCTpOWCTBA:  CIIUIOMETP,
JBIDKCHHE CHapsOB, LENHBIE U PEMCHHBIE

nepeIavan

2.1.7

[IpakTuueckue paboTHL. Usmepenue
MTHOBEHHOM  ckopoctu.  MccienoBanue
COOTHOIICHUS MEXKITY My TSMU,
MIPOMICHHBIMU TEJIOM 32 MOCJEOBaTEIbHBIC
paBHbIE  MPOMEXYTKH  BPEMEHH  TpHU
PaBHOYCKOPEHHOM JBMKEHUU C HayaJIbHOM
CKOpOCTbIO, paBHOM  Hymwo. M3ydeHue
JBIDKEHUS IIIapUKa B BSI3KOH KHUIKOCTH.
W3ydyenne nBmwkeHUS Tena, OpOMIEHHOTO

TOPH30HTAIBHO

2.2

JMUHAMUKA

2.2.1

[IpuHnmn  otHocurenmpHOCTH  [amwtes.
IlepBoiii 3akoH Hprorona. MuepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [TpuHuun cynepno3unun

CHUl

2.2.3

Bropoii 3akon HproToHa ais MaTepualbHON
TOYKM B HHEPLMAIBHOM CHUCTEME OTCUYETA
(UCO). Tperuit 3akon Hprorona mus

MaTCpUuaJIbHbIX TOYCK

2.2.4

3aKoH BCCMUPHOTO TATOTCHHUA. Cuna
TAXKCCTHU. HepBa;I KOCMHUYCCKasd CKOPOCTh.

Bec tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIB)KEHUST W CWIa TPEHHsS  IOKOS.
Koaddumment tperus. Criia conpoTHUBICHHS

IIpU ABWKCHUH TECJIA B JXKUAKOCTH HUJIN I'a3C

2.2.7

HOCTyrIElTGJ'H:HOe 1 BpalllaTCJIIbHOC IBUKCHUC

a0COJIFOTHO TBépI[OFO TCI1a

2.2.8

MOMEHT CHJIBEI OTHOCUTEILHO OCH BpaliCHUs.
[Tinedo cuitbl. Y cnoBus paBHOBECHS TBEPIOTO
tena B UCO

2.2.9

Texauueckue yCTpOﬁCTBaI TOAIIHUITHHUKH,

JABMIKCHUC NCKYCCTBCHHLBIX CITYTHHUKOB

2.2.10

[TpakTuyeckue pabotel. M3ydeHne nBMKEeHUS
Opycka 1O HAKJIOHHOM TIJIOCKOCTH TIOJ
JICCTBUEM HECKOJIbKHUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B nehopMUpyeMON HpPYyXKHHE U PE3UHOBOM
oOpasiie, OT BEIMYMHBI UX JAedopMaIvu.
UccnenoBanue YCIIOBHI paBHOBECHS

TBEPJIOTO TEJIa, UMEIOIIETO OCh BpAIICHUS

2.3

3AKOHbBI COXPAHEHUMA B MEXAHUKE

2.3.1

I/IMHyJ]BC MaTCpHaHBHOﬁ TOYKH, CHCTEMBI
MaTepUuaJibHbIX TOYCK. I/IMHYJ'IBC CHJIbI H

HN3MCHCHHEC NMITYJIbCA TCIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBUKEHUE

2.3.3

Pabora cunbl

2.3.4

MOoOIIHOCTD CHUJIBI

2.3.5

Kunernueckass  sHepruss  MarepuaibHOU

TOUYkH. Teopema 0 KHHETHYECKOW SHEPTUU

2.3.6

[TorenuuanbHas sHeprusd. lloTeHuHManbHas
SHEprus yIIpYyro ne(popMUPOBAHHOM
npyxuHbl. [loTeHuManbHass >HEPrUs Tela

BOJIN3M TIOBEPXHOCTH 3eMIIH




HOTGHHI/IEUIBHBIG N HCINIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIMMOTCHUHUMAJIBHBIX CHUI C

2.3.7 M3MEHEHHEM MEXaHUYECKOM SHEPruu
CUCTEMBI TeN. 3aKoH COXpaHEHHUs
MEXaHUYECKON SHEPTUU

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUs

239 TexHu4eckne ycTpouCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOIIEp, NPYKUHHBIN TUCTOJIET

[TpakTnueckue paboTel. M3ydeHue cBs3M

2310 CKOPOCTEH Tel TMpU HEynpyroM yJape.

HccnenoBanue cBs3M  pabOTBl  CHJIBI €

M3MCHCHUEM MEXaHUYECKOU OHCPIUuu TeCJjIa

MOJIEKVYIJEPHAS ©®U3UKA 1 TEPMOJMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KMHETUYECKOM TEOPUU

311

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIPHO-
KUHETHUYECKON TEOPHUH. bpoyHoBckoe
newkenue. ubdysus. Xapakrep nBKeHUS

M B3aUMOJIENCTBHUS YaCTHI] BELIECTBA

3.1.2

Mopenu cTpoeHHs] Ta30B, JKUIKOCTEH U
TBEPABIX TE€T H OOBSCHEHHWE CBOWCTB

BCIIIECTBA HA OCHOBE ATUX MOJCIICH

3.1.3

Macca wMonekys. KonudecTBo BemiecTsa.

[TocrosiHHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. llkana remneparyp Llenbcus

3.15

Mogens  upeansHoro raza. OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TCOPUHN UACAIIBHOI'O Ia3a

3.1.6

AOcomoTHas TeMIiepaTypa Kak Mepa cpeHei
KMHETHYECKOM SHEepPruu TEIJIOBOTO
JBWKeHUs yactun rasa. lllkama remmeparyp

KenbBuHa

3.1.7

VYpaBuenune Kianeiipona — Menaeneesa.

3akoH JlanbTOHA




3.18

["a30BbIe 3aK0HBIL. M30mpOLIECCHI B HACATBHOM
ras3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:

U30TepMa, U30X0pa, U300apa

3.1.9

TexHuuecKkue  yCTpPOMCTBA:  TEPMOMETP,

6apomertp

3.1.10

[TpakTrueckue paboTsl. M3mepenue macchbl
BO3/yXa B KJacCHOM KoMHate. MccnenoBanue
3aBHUCHUMOCTH MEXIy napamerpamu

COCTOSAHUA Pa3pEKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKHU

3.21

Tepmoaunamuyeckas cuctema. BHyTpeHH:A
JHEPIus TEPMOJMHAMHUYECKOH CHCTEMBI H

CIOCOOBI €€ U3MEHEHUS

3.2.2

KonnuectBo Temnotel u padora. BuyTpeHHss

SHCPIrus OJHOATOMHOI'O UACAJIIBHOI'O I'a3a

3.2.3

Bunber Temonepenaun: TETUIONPOBOIHOCTb,
KOHBEKIHS, U3TydeHHe. TermioéMKoCcTh Tena.
VnenapHas TEIUIOEMKOCTL BelecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITpU TCIUIONCPEaAAYC

3.24

IIepBriii 3aKOH TEPMOJUHAMUKH.
IIpumenenue IIEpBOro 3aKOHA
TEPMOJUHAMUKHI K U30IPOLECCAM.

['padmueckas uHTEpHIIpETaNIns pabOTHI Ta3a

3.2.5

TemnoBbie MamuHbl. [IpuHIUIIBL OEHCTBUA
TerioBbIX MaiuH. [IpeoOpa3oBanus sHeprun
B TemwioBbiX MammHaX. KoaddunueHnt
nmone3Horo  aeiictBua  (manee —  KIIM)

termoBoi MamuHel. [ukn Kapuao u ero K11/

3.2.6

Bropoit 3aKO0H TEPMOJUHAMUKH.
HeoGparumocTh mporieccoB B MOpUPOJE.
TemnoBele  ABUTATENU. DKOJIOTHYECKHUE

pOOJIEMBI TETTIO3HEPTeTUKH

3.2.7

TexHuueckue  ycTpoicTBa: JIBUTaTellb
BHYTPEHHETO CrOpaHus, OBITOBOIA

XOJIOAUJIbHUK, KOHAUITUOHCD




3.2.8

[IpakTnueckue paboThI. H3smepenue

YIEIbHOU TETUIOEMKOCTH

3.3

AI'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

ITapooGpa3zoBanue u KOH/ICHCAIMS.
HNcnapenne n kumneHue. YpaenpHas TEILIOTA
nmapooOpa3oBaHUsL. 3aBHCUMOCTh

TEMIIEPaTypbl KUIIEHUS OT JAaBJICHUS

3.3.2

AOCONIOTHAE M OTHOCHTEILHAs BIIAXKHOCTH

Bo3ayxa. HaceleHHbI nap

3.3.3

Teépnoe  Tteno.  Kpucramwivueckue u
amop(dHBIC Terda. AHHW3OTPONHS CBOWCTB
KpUCTaJLJIOB. >KI/IZ[KI/IC KpuCTaJlIbI.

CoBpeMeHHbIE MaTepUaIbI

3.34

IInaBaenue mu KpucTtajuii3anus. Yﬂeanaﬂ

teriora iasnenus. Cyomumanus

3.35

YpaBHeHHe TeIIoBoro Oananca

3.3.6

TexHuueckue ycCTpoicTBa: TUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTHU
II0JIy4Y€HHUSI COBPEMEHHBIX MaTEPHAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, U HAHOTCXHOJIOTUH

3.3.7

[IpakTrueckue paboTHI. H3zmepenne

BJIA)KHOCTH BO31yXa

OJIEKTPOIMHAMUKA

4.1

OJIEKTPOCTATUKA

41.1

OnekTpuzanust Tell. OJIEKTPUYECKU 3apsl.

HBa BHU A 3JICKTPUICCKHUX 3apsA10B

4.1.2

[IpoBoaHMKH, JTUDJICKTPUKHU u

MOJIyIPOBOIHUKH

4.1.3

3aKoH COXPAHCHUA IJICKTPUICCKOI'0 3apsaaa

4.1.4

BzaumopeiictBue 3apsanoB. 3akon Kynona

4.1.5

Onextpuueckoe  mnone.  HanpsxéHHocThb
ANEKTPUUECKOTO TOJIAL. [IpuHnun
Cynepno3uuuy. JIMHMM  HaNpsHKEHHOCTH

QJICKTPUUICCKOTO I10JIA




4.1.6

PaGota cuim 37IEKTPOCTATUYECKOTO  MOJIS.

Ilotenmuan. PasHoCTh IIOTEHIIMAIOB

4.1.7

[TpoBOMHUKY U IUANIEKTPUKUA B MOCTOSTHHOM
AJIeKTpUUecKoM mosie.  Jludnextpuueckas

MMPOHUTTACMOCTDb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
ONEeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOopa.

OHeprus 3apsyKEHHOT0 KOHJeHcaTopa

4.1.9

TexHuyeckne yCTPOMCTBA:  BJIEKTPOCKOIL,
JJIEKTPOMETP, DJIEKTPOCTATHYECKAs 3allUTA,
3a3eMJICHUE IIEKTPONPHOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN PUHTED

4.1.10

[IpakTrueckue paboTHI. H3zmepenne

JIEKTPOEMKOCTH KOH/IEHCATOpa

4.2

IIOCTOSTHHBIN DJIEKTPUYECKUHN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VcaoBus CymeCTBOBaHUA IIOCTOSIHHOTI'O

4.2.1 AJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cuna toka. [locTosTHHBIN TOK
4.2.2 Hampsioxenne. 3akon Oma ai1s yyacTka LHenu
423 DJIEKTPUYECKOE COMPOTHUBICHUE. Y JEIBHOE
o COIIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenbHOE, napaienbHoe,
o CMEIIAHHOE COSMHEHNE MTPOBOIHUKOB
Pabota snextpuueckoro Toka. 3akoH Jxoyis
4.2.5
— Jlenna
4.2.6 MONHOCTD 3JIEKTPUUYECKOTO TOKA
anektpoaBmkymas cwia (namee — I/C) u
127 BHYTpPEHHEE  COINPOTUBICHHE HCTOYHHUKA
o ToKa. 3akoH Oma il MOJTHOUW (3aMKHYTOM)
anexTpuueckoil nenu. KopoTkoe 3ambikanue
128 DJEeKTpOHHAs  MPOBOJUMOCTh  TBEPHABIX

MCTAJIJIOB. 3aBHCHUMOCTH COIIPOTUBJICHU A




METaJIJIOB oT TEMIIEpaTypBbl.

CBepxnpoBOAUMOCTb

4.2.9

OnexTpuueckuid TOK B BakyyMme. (CBolicTBa

SJICKTPOHHLIX ITYYKOB

4.2.10

[TonynpoBOAHUKH. CoOcTBeHHAS u
npUMecHast POBOJUMOCTD
MOJTyIpOoBOAHUKOB. CBOMCTBA p-n mnepexona.

[TorynpoBOAHNKOBBIE IPUOOPHI

4.2.11

3HCKTqueCKHﬁ TOK B QJICKTPOJIUTAX.
SHCKTpOHI/ITI/IquKaﬂ JAUucconuanus.

DneKkTponu3

4.2.12

DNeKTpUIeCKUit TOK B rasax.
CaMOCTOSTENLHEIN W HECAMOCTOSTEILHBIN
paspsin. PaznudHbIe TUITBI CAMOCTOSITEIBHOTO

paspsana. Monnus. [lnazma

4.2.13

TexHuueckue  yCTpoiicTBa:  ammepmerp,
BOJIBTMCTD, peocTar, HCTOYHHUKH TOKa,
AJIEKTPOHArpeBaTENbHbIE pudopHl,
3JIEKTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP  CONPOTUBIICHUS, BaKyyMHbII
MO, TEPMHUCTOPBI U  (DOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBI)II\ﬁ JHUO/J, raJlbBaHUKa

4.2.14

[TpakTrueckue paboTHI. H3yuenue
CMEIIAHHOTO COEIUHEHMSI PE3UCTOPOB.

N3smepenne OJIC HCTOYHMKA TOKa M €O
BHYTPEHHETr0 conpoTuBieHus. Habmoaenue

QJICKTPOJIN3a

11 KVIACC

Kon Koanposepsiemoro
pa3nena 3JIeMeHTa

HpOBepﬂeMble JIEMEHTHBI COACPKAHUSA

4

OJIEKTPOAIMHAMUKA

4.3 MAT'HUTHOE I1OJIE. 9JIEKTPOMATHUTHAA MHAYKLOUA




43.1

IlocTogHHBIe MaruuThl. B3auMmoaencTBue

IIOCTOAHHBIX MAarduToOB

4.3.2

MarnutHoe mnone. BekTtop MarHuTHOU
uHaykud.  [lpuHnoun — cyneprosunuu.
JIuaun MarnuTHOW MHAyKuuMH. Kapruna
JUHUNA  MarHUTHOM MWHAYKUUU  TIOJS

IIOCTOAHHBIX MArouTOB

4.3.3

MarauTtHOe MoJie MPOBOJHUKA C TOKOM.
KapTrna nuHuii noJist JIMHHOTO MPSMOTO
MPOBOJHUKA M 3aMKHYTOTI'O KOJIBIIEBOT'O
MIPOBOJIHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. B3anmoneiicTBue MpoOBOTHUKOB

C TOKOM

434

Cuna Amnepa, e€ MOJyJIb ¥ HallpaBJICHHUE

4.3.5

Cuna Jlopenua, eé MOZYJIb u
HampaBjicHUE. JIBUKeHUE 3apsyKeHHOU
YaCTHULbI B OJTHOPOJHOM MAarHUTHOM IIOJIE.

Pa6ota cunsl Jlopenna

4.3.6

SIBieHue AIEKTPOMATrHUTHON WHTYKLIMA

4.3.7

IToTok BekTOpa MarHUTHOW MHTYKIIUU

4.3.8

2J1C WHIYKIIWH. 3akoH

AJIEKTpOMarHuTHOM uHaykuuu dapanes

4.3.9

BuxpeBoe »anexktpuueckoe mnone. I/1C
UHIYKIUY B MPOBOJHHKE, JBMKYIIEMCS
NOCTYIIAaTEILHO B OJTHOPOJIHOM

MAarHuTHOM I10JI€

4.3.10

[IpaBuno Jlenua

4.3.11

NHAyKTUBHOCTD. SIBieHue

camouuayknuu. IJ1C caMouHIyKIIMH

4.3.12

3H€pFI/I$I MArduTHOroO IOJI1 KaTylmuKHu C

TOKOM

4.3.13

DNEeKTPOMAarHUTHOE T0JIe

4.3.14

Texunueckne YCTpOﬁCTBaZ IIOCTOsAHHBIC

MAarHuThlI, QJICKTPOMArHUTHI,




OJICKTPOABUIATCIIb, YCKOPUTECIIN
OJICMCHTAPHBIX YaCTUlL, HWHIAYKIOHWOHHAA

I1€4b

4.3.15

[TpakTuueckue paboTHI. N3yyenue
MAarHUTHOTO TIOJISI KaTyIIKU C TOKOM.
WccnenoBanue neWCTBUS TMOCTOSTHHOTO
MarHuTa Ha  paMKy C  TOKOM.
UccnenoBanue SIBJICHUS

3JI€KTpOMaFHHTHOI>’I HHAYKOWUN

KOJIEBAHUM A 1 BOJIHBI

5.1

MEXAHUYECKHUE U 2JIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarenprnas cucrema. CB0OOIHBIE
KoJieOanus. ['apMoHMYEeCKHe KojaeOaHws.
ITepuon, wacrora, amrummryaa W (dasza

KOJIeOaHuil

5.1.2

[IpyxunHbIM MasTHUK. MareMaTudecKkui

MaATHHUK

5.1.3

YpaBHEHHE TapMOHUYECKHX KOJICOAHUH.
Kunematnueckoe U JAMHAMUYECKOE

OITMCaHUE K0JIeOaTeIbHOr0 JABHXCHUA

5.1.4

[IpeBpamenue JHEpPIruu pu
rapMoHMYecKux  kojieOaHuax.  Cas3b
aMIUIATY 1B KoJIeOaHuit HCXOIHOU
BEJIMYMHBI C aMIUTUTYy1aMU KoJjebaHui eé

CKOPOCTH Y YCKOPEHUS

5.15

Konebarenbubiii  koHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIE KoJie0aHust B
UCaTbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHalorusT MEXIy MEXaHUYEeCKUMHU U
BHGKTpOMaF HUTHBIMHA KOHe6aHI/IHMI/I.

®opmyna Tomcona

5.1.6

3aKOH COXPAaHEHUS SHEPTUU B UI€aTbHOM

K0JIe0aTeTbHOM KOHTYPE

5.1.7

BBIHY)KI[eHHLIC MCXaHHYCCKHEC

koJjicOanus. PesoHaHc. Peszonancnas




KpHBasl. BeinyxneHnbie

OJICKTPOMAruuTHLIC KoJieOaHus.
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Ilepemennblii  TOK. CHHYCOUAAIBHBIN

MEPEMEHHBIN TOK.

5.1.9

MomnocTb IIEPEMEHHOTO TOKA.
AMIIIUTYJHOE U JEHCTBYIOIIEE 3HAUCHUE

CHJIBI TOKA U HAITPAKCHUA

5.1.10

Tpancdopmatop. [IpousBoacTso,
nepegava u moTpediIeHne AIeKTPUIeCKOM
SHEPruM. OKOJIOTMYECKUE PUCKH TpU
MPOU3BOJICTBE DJIEKTPUUECKOU SHEPrHUU.
Kynbetypa HCIIOJIb30BaHUSA

3JIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
ANEKTPUIECKUH 3BOHOK, JTMHUH

AJIEKTpoIepenaq

5.1.12

[IpakTiueckue paboTsl. MccrnenoBanue
3aBHCUMOCTH NIEpUOJIa MAJIbIX KOJICOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U Macchl
rpy3a. MccnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEIOBATEIILHO
COCIMHEHHBIX KOH/IEHCATOpa, KATYIIKH U

pesucTopa

5.2

MEXAHUYECKHUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexanuueckue BOJTHBI, yCIIOBUS
pactpoctpanenus. Ilepuox. CkopocTb
pacnpoCcTpaHeHUsT W  JJIUHA  BOJIHEIL

[Tonepeunsie 1 NPOAOIbHBIE BOJHBI

5.2.2

WNurepdepenuus u mudpaxius

MCXaHHNYCCKUX BOJIH

523

3Byk. CkopocTh 3ByKa. I pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3Byka

5.24

SHCKTpOMaFHHTHHe BOJHBL. Y CJIOBUS

H3JIYUCHUA  DJICKTPOMATrHUTHBIX  BOJIH.




B3aumnas opuentanus Bektopos E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BAKyyMe

5.25

CBolicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:
OTpaXeHHUE, NPEIOMIICHUE, MOIAPH3ALHs,
mudpakuus, uHTepdepenuus. CKOpocTb

QJICKTPOMATrHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne NIEKTPOMATHUTHBIX BOJIH B

TEXHUKE U ObITY

5.2.7

[IpyuHIMNBI paguoCBA3U U TEICBUACHHUSA.
Pannonoxkanus. DNEeKTpOMarHuTHOE

3arpsA3HCHUC OKPY)KaIOH_[eﬁ Cpeabl

528

TexHnueckne ycTpoucTBa: My3bIKAJIbHbIE
MHCTPYMEHTHI, YJIbTpa3ByKOBast
JIMArHOCTHKA B TEXHUKE M MEIUIUHE,
pagap, paaMONpPUEMHHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neun

5.3

OIITUKA

531

[Ipsimonunelinoe pacrnpocTpaHeHHUe

CBETa B OJIHOPOJIHOM cpeze. JIyu cBeTa

5.3.2

OTtpaxeHue cBeTa. 3aKOHbl OTpaXKEHUs
cseta. [locTpoenue n300pakeHHil B ITIOCKOM

3epKaie

5.3.3

[Ipenomiienre cBera. 3aKOHBI MPETIOMIICHHS
CBeTa. AOCOIIOTHEIN IoKa3aTeib

IIPEIOMIICHUSA

5.34

[TonHoe BHYTpPEHHEE OTpa’KEHUE.
[IpenensHbIN yroma MOJHOrO BHYTPEHHETO

OTPaKECHUS

535

Hucnepcuss  cBera. CIIOXKHBIA  COCTaB

Ocnoro ceeta. L{Ber

5.3.6

CoOwuparolme M pacceuBaronive JTUH3BI.
Tonkas nun3a. @OKycHOE paccTOsIHHE U

OIITUYCCKaA cHJia TOHKOM JIMH3BbI.




[TocTpoenue U300paKeHUH B
COOMpAIOIIMX W PACCEUBAIONIMX JIMH3AX.
dopMysa TOHKOW JIMH3bI. Y BEIMYCHHUE,

aBaeMoe€ JIMH30U

5.3.7

HpeﬂeJ'ILI MNPUMCHHUMOCTHU

FGOMCTqueCKOﬁ OIITUKH

5.3.8

Wnrepdepennust  cera. KorepeHTHbIC
UCTOYHUKH.  YCIIOBUSL  HaONIOIEHHS
MaKCUMYMOB " MHHUMYMOB B
UHTEPQEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baBHLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  cBera.  Judpakunonnas
peméTka. YciioBue HaOII0IeHUS TIIaBHBIX
MaKCUMYMOB npu najIeHUH
MOHOXPOMAaTHYECKOTO CBeTa Ha

T(QPaKIMOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CB€Ta

5.3.11

TexHudeckne yCTpOMCTBA: OYKHM, JIyIa,
(doToamnmnapar, NPOEKIMOHHBIN ammapar,
MUKpPOCKOI,  TEJECKON,  BOJIOKOHHAs
ONTHKA,  Ju(pakIUOHHAs  peméTka,

TIOJISIPOU]T

5.3.12

[Ipaktuyeckue  pabotel.  M3mepenue
nokasaresns npenomienus. Mccnenosanue
CBOICTB  M300paKeHMI B  JIMH3aX.

Ha6J'IIOIICHI/I€ JUCTICPCHUU CBCTA

BJIEMEHTHI CITEHUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I paHulbl TPpUMCECHHUMOCTHU KJIAaCCHYECKOM
MCXaHHKH. HOCTy.TIaTBI TeOpUn
OTHOCHUTCIIBHOCTH HWHBAapUAHTHOCTb
MOAYJIsT CKOPOCTHU CBE€Ta B BaAKYYMC,

IPUHLIMI OTHOCUTEJILHOCTH DUHIITEHA

6.2

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ameuIeHHe BPEMEHM | COKpaIleHUE

JUINHEL




6.3

DHEeprus U UMITYJIbC CBOOOIHON YaCTHUIIBI

6.4

CBs3p MacChl C PHEPrUel W HMITYJIHCOM
CBOOOJHOM YAaCTUIBl. ODHEPrus MOKOS

cBOOOIHON Y4aCTHIIBI

KBAHTOBAA ®U3UKA

7.1

SJIEMEHTBI KBAHTOBOI OIITUKU

711

®ortonbl. Popmyna Ilnanka cBs3m
9HEpruu POTOHA C €r0 YaCTOTON. DHEPIHs

¥ UMITYJIbC (POTOHA

7.1.2

OTkpsITHE " HCCIIeIOBAaHNE
¢dorordpdexra. Onbitel A.I'. Cronerosa.

3akonbl horordderra

7.1.3

YpaBHeHue OHHIITENHA IS
dbotorpdexkra.  «KpacHas  rpaHunay

dboroaddexra

7.1.4

Hasnenue cBeta. OnbiTel [1.H. JIeGenena

7.1.5

XuMnyeckoe JIelicTBHE CBETa

7.1.6

TexHauveckrue ycTpoicTBa: (hOTOIIEMEHT,
(dhoTomaTUUK, COJIHEYHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Mognens atoma TomcoHa. OTIBITE
Pesepdopna o ucciaenoBaHUIO CTPOSHUS

aToMa. HnaHeTapHaﬂ MOACJIb aTOMa

7.2.2

IToctymaret  bopa.  M3nyuenwe u
noryomeHne (GoToHOB mMpH  mepexojie
aToMa C OJHOIO YpPOBHS DJHEpPIUU Ha
apyroid.  Buael  cnektpoB.  CnekTp

YPOBHEH SHEPTHH aToMa BOAOPOa

7.2.3

BomnHoBbIe cBoiicTBa yacTthil. BomaHBI Oe
bporins. KopnyckyasipHO-BOJIHOBOM
nyanusM. Judpakuus 2IeKTpOHOB Ha

Kpucrajuiax




7.2.4

CroHTaHHOE U BBIHYKACHHOC NU3JIYUCHUC.

YcTpoiicTBO M pUHIHI paboThI Ja3epa

7.25

TexHnuecKre yCTpONCTBA: CIEKTPAIIbHBII
aHau3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBII

KOMITBIOTEP

7.2.6

[IpakTiueckue pabotel. Habmonenue

JIMHEWYATOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonpl HaOMIOACHUA U pPErucTpanuu

OJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE PAaJUOAKTUBHOCTH.  OIBITHI
Pesepdopma mo ompeneneHuio cocTaBa
paanoakTUBHOTO u3iMydeHus. CBoicTBa
anbda-, Oera-, raMMa-u3my4eHuUs.
BnustHue paagvoakTUBHOCTH Ha  KHBBIC

OpTraHu3MbIL

7.3.3

OTKppITHE  TIPOTOHA U  HEWUTpOHA.
Hyxknonnas monens siapa ['eiizenbepra —
NBanenko. 3apsan anpa. MaccoBoe 4ucio

saapa. M3oTomnsl

7.3.4

Anbda-pacra. DNEKTPOHHBII "
NO3UTPOHHBIH  Oeta-pacman. ['amma-
U3Iy4eHue. 3aKOH  PaJHOAKTHBHOTO

pacmana

7.3.5

SHCPFI/IH CBA3M HYKJIIOHOB B  sAApC.

Snepnbie cunbl. {edekT macchl spa

7.3.6

H)IepHLIC pCaKIuu. HCHCHI/IC n CHHTC3

saaep

7.3.7

Snepubiii  peaktop.  TepmosimepHbIA
cunte3. [IpobremMbl U MEPCHEKTUBBHI
AJIEPHOM  HHEPreTHUKU. KOJOTHYECKUE

ACIICKThI ﬂﬂepHOﬁ OHCPIrCTUKH




7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
[IO3UTPOHA. dyHIaMEeHTaJIbHbIE

B3aUMOJICUCTBUS

7.3.9

TexHuueckne yCTpOMCTBA:  JTO3UMETP,
kamepa BunbcoHa, snepHBI peakTop,

aToMHasg 6oMmOa

7.3.10

[Tpaktnueckue pabotsl. HMccnenoBanue
TPEKOB YacTHIL (mo TOTOBBIM

dhoTtorpadusim)

OJIEMEHTBI ACTPO®U3NKU

8.1

Bun 3Bé3mHOTO Heba. Co3Be3mus, spkue

3Bé3III)I, IUTaHETHhI, UX BUIUMOEC IBHKXCHUC

8.2

Conneunas cucrema. llnanersl 3emMHOM
rpynnbl.  llmaHersl-rurantel U X
CIyTHUKH, KapJIMKOBbIE TUIaHETHL. Maible

Tena COMHEYHOH CUCTEMBbI

8.3

Conunie, ¢otochepa wu  armocdepa.

CoitHeyHas akTUBHOCTD

8.4

Wcrounuk sneprun ConHua U 3B€37

8.5

3BE3/IbI, WX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBeTUMOCTh, paJInycC, TeMIeparypa,
150:¢ B3aUMOCBSI3b. Huarpamma
«CHEKTpaJibHBIM KJIACC — CBETUMOCTBHY.
3BE3OLI IVIABHOW  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBLY IS

3BE37] IIIaBHOI MOCIEA0BATEILHOCTH

8.6

BnytpeHnnee CTpOCHHE 3BE3/L.
CoBpeMeHHbIE IIPEJICTABIICHUS 0
HPOUCXOXKICHUU U 3Booun ConHua u 3BE3/1.

Tarel JKU3HA 3BE3I

8.7

Muneunbsiii  Ilyte — nama [anakTtuka.
CnoupanbHast ~ cTpykTypa [ 'amaktukwy,
pacrpeseneHue 3BE3, rasa W MbUIM.

IlomoxxeHue U JABHXKCHHUE COJ'IHI_Ia B




lamaktuke. Ilmockas u  chepuueckas

noJcucTeMbl [ alakTUKHu

8.8

Tumel rajakTHK. PaI[I/IOFaJ'IaKTI/IKI/I u

KBa3apbl. UEpHBIE ABIPHI B sApax TajJakTUK

8.9

Bcenennas. Pacmupenune Bcenennoil.
3akon XaObna. Pasz0eranue TramakTHK.
Boszpact u pagunyc BceneHnHoi, Teopus
bospmoro B3peiBa. Mogens «ropsuen

Bcenennoi». PennktoBoe n3inydeHue

8.10

MacmtabHast  ctpykrypa BceneHHOM.
Mertaranaktuka. Hepeménnsie npo6iemsl

ACTpOHOMUHN




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» ®usuka, 10 kimacc/ Mskumes I'.4., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentbeBoit H.A., AkiinonepHoe o6miectBo «M3aaTen»cTBO
«IIpocsemenue

» dusuka, 11 xknace/ Mskumes I'.JI., Byxosiues b.b., Yapyrun B.M. non
penakuueit [laphentpeBoit H.A., AkiinonepHoe odmiectBo «M3aaTenpcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI IJI YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
MHTEPHET: AnanTuBHBIA KOMILUIEKC 1O MOATOTOBKE K KOHTPOJIbHBIM
paGoram mo ¢usuke 10 kracca OO0 "AVICMAPT", AfanTuBHBIA KOMILIEKC
O MOJITOTOBKE K KOHTPOJIbHBIM padboTam 1o ¢usuke 11 kmacca OO0
"AfICMAPT", AanTUBHBIN KOMILIEKC TI0 MOAroToBKe K EI'D 1o ¢dusuke
000 "AUCMAPT", O6nako 3uanuii. [Toaroroska k EI'D. ®usmka, 11 kiacc

000 "OHU3HUKOH",



