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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHS Ha YpPOBHE CpeIHEro oOIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU TMpenojiaBanust ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTEbHBIX
OpraHu3aluaXx Poccuiickon denepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusIM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ysibTaTaM O0y4YeHHs, a TaK¥Ke
YUUTHIBAET HEOOXOAMMOCTb pealu3alui MEXIPEIMETHbIX CBS3e (QPU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIpeJIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (QU3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMHU U Apyrux. M3ydenue
(¢u3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATh HAYYHBIH METOJ
MO3HAHMSI IPU BBHITOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHHI.

B ocHoBy Kypca ¢pu3uku 11 ypOBHS CpeiHEero o01iero oopazoBaHus MOJI0KEH
pAA UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK PUHIUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pPa3lesoB (PU3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM MpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (U3uUeckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTrpamMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHMPOBAHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJlaHUs Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusamu @PI'OC COO k MaTepHanbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LuKJIa. B xaOuHeTe (QU3MKH JOKHO OBITH HEOOXOAUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W O0ECHeYMBAeT IOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpyIOBaHUE [UJIi YYEHHYECKUX MPAKTHUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX U IMGPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3yYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJIbHBIX U TBOPUYECKHX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUSA C HCIOJb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Liejell 00eCeunBaeTCs PEIIEHUEM CIEAYIOIUX 3a1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMUpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAaHUSA IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3znueckoll MOJENblo, 3ajay, MOAPAa3yMEBAIOLIUX CAMOCTOSTEIBHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TIAHHUPOBAHUS U MPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIEero
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YYHUTEIbh JICJIA€T BHIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka 1 MeTOAbl HAYYHOT'0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcriepruMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SBIEHUN M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3Mku B (OPMHPOBAHUU COBPEMEHHON HAy4HOH KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema otcuéta. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmnueitnoe aprxenue. JIBHkeHne MaTepuaaibHON TOUYKH IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASI CKOPOCTb.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CHHAOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUH C MCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnrogenue nBwkeHUs Tejla, OPOIIEHHOTO TOJA YIJIOM K TOPHU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABHKEHHUS C LIEJIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HploTOHA [1711 MaTepUaibHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHHE: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbsC cunbl M U3MEHEHUE UMIYyJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHI[MAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUS] MEXaHUYECKOU YHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo1 MOTEHIMAIBHOW SHEPTUH B KHHETHIECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUS 4YaCTHI] BEIIECTBA. MOJEIN CTPOCHUS Ta30B, >KUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a30oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduun
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABJICHUS ra3a Ha CTEHKHM COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMHUKH K Hm3omporeccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero kodduiiueHT Mojae3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW 3HEpruy Teja MpU COBEPIICHUU paOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3AyXa (OMBIT C BO3AYUIHBIM OTHUBOM ).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJy4YEHHs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Ten. DIeKTpruuecKui 3aps. J{Ba Buaa s1eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKHU. 3aKOH  COXpaHECHUS
ANEKTPUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratudeckoro noss. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TET.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUA CYLIECTBOBAHUSA BJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax MW  paciuiaBax  dIEKTPOJIUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKA, DIEKTPOHATPEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS] IUIUHAPUYECKUX MPOBOJAHUKOB OT JIJIUHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABIKYILIEH CHIIBI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpaduku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannyeckoe NBIKEHHE B JKMBOW mpupoze, nuddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIIPHAsI Macca, TeIJIOBbIE CBOMCTBA TBEPIBIX T, KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IOJAUIMIIHUKH, HCIIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKash 3alluTa, 3a3€MJICHUE 3JIEKTPOIpPHOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAA UHOYKYUA

[TocTtosiHHBIE MarHuTHl. B3anmMoeiicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNepnO3UIIMU MarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKIUHM. KapTWHa JWMHUMA MArHUTHOM WHIYKIIMW IIOJISt
NOCTOSIHHBIX MAarHUTOB.

MaruutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO MOJI JJIWHHOTO MNPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOTO
IPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM Tose. PaGota cwbl JlopeHiia.

SlBneHue 3IIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BekTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOJABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IJIEKTPOABMKYIIAsS CHJIA WHIYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIbHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHrie MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHuUmMHble Ko1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KoJeOaHUS.
Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza kosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUN MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii koHTyp. CBOOOAHBIE SIEKTPOMAarHUTHBIE KOJeOAHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaromux KojieOaHUAX. BhIHYKIeHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CWJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. I[IponsBoacTBo, mepenada U MOTPEOICHUE DIECKTPUICCKOM
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJUHUH JIEKTPOIEpeIay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 6OTIHbL

MexaHudeckue BOJIHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanusi Bektopos E, B, V B anektpomarautHoit BosiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHNE 3E€KTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTUKA B TEXHUKE W MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepennnu u qudpakiiny MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPETIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yroja TOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasl cuia TOHKOW JuH3bl. [locTpoeHne n3o0pakeHuii B cOOMparomux u
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M MPAKTUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHue. Mojenb cBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne ciekTpa ¢ MOMOIIBI0 THPPAKIITHOHHONW PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI CIeMAIBLHON TEOPUH OTHOCUTEJIbHOCTH
I'paHuLiBl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpaLIECHUE
JUTVHBL.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI

doToaddexra. YpaBHenue DiHmTeriHa s Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoicTBA W MPAKTUYECKOE TMpUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanerapnas mogmenp aroma. lloctynmater bopa. M3nydenume u mnormiomeHue
(GOTOHOB TIpW TMepexojie aroMa C OJHOTO YPOBHS SHEPrUUd Ha Apyrou. Bumwl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosnnoBbie cBoiicTBa yactull. Bonusl e bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIbIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenOGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue u CUHTE3 €.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagfHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BésnmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacCc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM TMOCJIEAOBATEILHOCTH. BHYTpeHHEe CTpOoeHHE



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE IBIPHI B sAIpax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOpYXEHHBIM TJ1a30M C UCIHOJIb30BAaHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 GU3HMUECKON KapTUHE MUPA, MECTO (DU3UUECKOM
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIOCKUX (puryp u 00bEMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: IMHUW DICKTPOIEpPEAad, TIEHEPATOp I[EPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECHEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIEC PE3yJabTAThl OCBOCHUS yueOHOro npeaMera «Ou3nKay JTOKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHE KUZHECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIecTBa, y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHu3alluy;

yYMEHHUE B3aUMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOHN U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hopMHUPOBAHHOCTh POCCUHCKOM I'PaKIaHCKON MACHTUYHOCTH, TATPUOTH3MA,

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEZIE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITETIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeysaTh ILENU ACATCIIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM UM TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LIEJISIM, OLIEHUBATH PUCKH MOCIIEICTBUI €SI TEIbHOCTH;
KOOPJAWHUPOBATH 1 BBIMOJHITH Pa0OTy B YCIOBUAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aWMOICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKue 1eCTBHUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUAMU W METOJIaMU
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COACP)KaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HaBBIKAMM TOJy4deHUs HWH(opManuu (U3HUEecKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOPM HHOOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIBHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIWBUIYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIUHUPOBATH JEUCTBUA II0 €€ JOCTHIKEHUIO: COCTaBJATH IUIAH JIEMCTBUU,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

[pejjaraTb HOBBIE IPOEKTHI, OLCHUBATh MWJIEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBepPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBJISATh MMO3HABATENIbHYIO JCSITENIBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMUH, BBISABISATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBITMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCThH 32 PEILICHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJis OLICHKUA CUTYallH, BHIOOpAa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PHUCKH W CBOCBPEMCHHO MPUHUMATH PEHICHUS IO WX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TeSATEBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOUAOIIIETO CIIOCOOHOCTh ITOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHME, CIIOCOOHOCTh aJalTHPOBAThCI K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSIHUE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TPOSBIISATh MHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIHOJIEH;

YUUTHIBATh TPAHUIBI TIPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEPIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHur (U3NYECKuX 3aay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
WCIIApEHNE, KOHJEHCAlMs, IUIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXKHOCThb
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXAY IapamMeTpaMH COCTOSHMS ra3a B M30IpOLECCaX, dJIEKTPU3ALHUS Te,
B3aUMOJICHCTBUE 3aPA/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBI)KCHHUE, MCMOJb3ys (HU3NYECKHE BEIUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIC TeJla, KHHETHUYECKasi SHEPrusi, MOTCHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJINUUHAMU;

ONUCHIBATh H3YYEHHbIC TEIUJIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Yd (U3MUECKHEe BEIUYMHBI: JaBJICHHUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKasi PHEPTUSI XaOTUYECKOrO JABUXKEHUS MOJIEKYJ, CPEAHEKBaJIpaTUUHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCHOJIB3YEMbIX BEIWYUH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUCCKUHN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIHUYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u III 3akonsr HerotoHa,
3aKOH COXPaHEHUSI MEXaHWYECKOM DSHEPIrHM, 3aKOH COXPAaHEHUs HMITYJbCa,
MPUHIHUI CYNEPNO3ULIUN CWJI, HPUHIMI PaBHOMNPABUS HHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY) TEOPUIO CTPOECHHUS BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEITHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO ABHXKEHUS MOJIEKYJ C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
AJEKTPUYECKOrO 3apsaa, 3akoH KyloHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3anyaTh YCJIOBUS UX 0€30MaCHOIO MCIOJb30BAaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEJI0KEHHOTO 000pYy10BaHUs, TPOBOUTH OIBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIIEJIOBAaTh  3aBUCUMOCTH  MEXAY  (U3WYECKUMHU  BEJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0Jiro1aTh MpaBmwia 0e30MacHOTO TpyAa MpU MPOBEICHUM UCCIETOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUYECKOW MOJEIbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETANUA U TIPEICTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKH
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYaCTHUKOB I'PYMIbI B PELIEHUE pacCMaTpUBAEMON MTPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUHHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE AEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE PpacIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHurs, audpakuus U THOJApU3alMs  CBETa, JAMCIEPCHs  CBeTa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (AJIEKTPUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIUAIOB, 3JIEKTPOJBIIKYIIAs CUiIa, padoTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX DJEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSHHE U
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YUYEHHBIE KBAaHTOBBIE SBICHUS M MPOLECCHI, HCIOJB3YS
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapajlieIbHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHMSI DHEPrUH, 3aKOH COXPAHEHUSI MMIYJbCA, 3aKOH COXpPaHEHHS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs IPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITMIOJHATh JKCHEPUMEHTBHl MO MCCIEIOBAHUIO (U3UUYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMbBIE U KOCBEHHBIE U3MEPEHUS (PU3UUYECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YJIHTATHI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JienaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TPOEKTHOU
NEATENIbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBIACIATh (PU3NUECKUE BEITUUYUHBI B (POPMYIIHI,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl U OLECHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pAaCCYKICHUU C OIOpPOM Ha MU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU W
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM ¥ HAY4YHO-TIOMYJSAPHOM HMHPOPMALMM, TOJIYYEHHOW U3 PAa3IHUHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMU, JIJISi COXPAHEHUS 37I0POBBSl M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh EATECIIBHOCTh B HECTAHJIAPTHBIX CUTYalMsX, aJ€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
- KoanyecTBO 4acoB
Ne AMMEHOBATIIE DJIeKTpOHHbIe (LN (POBbHIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Beero o0pa3oBaTe/ibHbIE pecypcChl
NnporpamMmbl padoThI padoTsI
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O IIO3HAHUSA
11 dusuka 1 MEeTOIbI 5 bu6moreka [IOK
' HAYYHOTO MO3HAHUS https://m.edso0.ru/7f41bf72
Hroro mo pazueny 2
Pa3znen 2. MEXAHUKA
bu6moreka [IOK
21 Kinematitia > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Hunamika https://m.edsoo0.ru/7f41bf72
3aKOHbI EuG 1OK
nonmoTeka
2.3 6 1 1
COXPAHEHIA B https://m.edsoo0.ru/7f41bf72
MEXaHUKE
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOM https://m.edsoo.ru/7f41bf72

TEOpUU



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

3. OCHOBBI 10 bubmmoreka [{OK
' TEPMOTHHAMHUKH https://m.edsoo.ru/7f41bf72
ArperarHblie
33 COCTOSIHUS 5 bubnuotexa [JOK
' BemectBa. MasoBbie https://m.edso0.ru/7f41bf72
TIePEXO0IbI
Hroro no pazgeny 24

Paznen 4. JIEKTPOJANHAMUKA

bu6moreka [IOK
4.1 1
IIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
ITocTosHHBIN
AIEKTPUYECKUN TOK. bubnuorexa [JOK
4.2 12
Toku B pa3iuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazgeny 22
PezepBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOB I1O0 68

I[TPOTPAMME



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

11 KVIACC

HauMmeHnoBanmue KoaungecTBo 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3iesioB U TeEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE Pecypchl
NporpaMmel padoThI padoTsbI
Paznean 1. QJIEKTPO/IMHAMUKA
MarnutHoe 110J1€.
1.1 DIIeKTpOMarduTHAsI 11 1 3 bubmmorexa TOK
) p https://m.edsoo.ru/7f41c97c
WHTYKITHAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUS U BOJIHBI
Mexannueckue u
bu6moreka [IOK
2.1 AIEKTPOMArHUTHBIC 9 1
https://m.edsoo.ru/7f41c97¢c
KoJIeOaHus
Mexannueckue u
2.2 3JIEKTPOMAarHUTHEIE 5 1 bubmmorexa LOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

OCHOBBHI cITelIiaIbHON

bu6mmoreka [JOK
3.1 4 1
TCOpHUHn https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH
Hroro mo pasueny 4



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

Pa3zgen 4. KBAHTOBAS ®PU3UKA

41 DJIEeMEHTHI KBaHTOBOM 6 bubmmoreka [{OK
' OIITUKH https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.2 C 4
Tpocte atomMa https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
4. A
3 TOMHOE A71pO S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubnuoreka [JOK
' U acTpopHU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 7

Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o06maromee 4 bubnuorexa [JOK
' HOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBLIEE KOJIMYECTBO

68 4

YACOB II10 ITPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

HpHMOJ'II/IHCI/IVHOe JABHIKCHHC

10 KIIACC
Ne KosmmuecTBo yacos DJIeKTPOHHbIE
n ara undposbie
Tema ypoka KonTpoJbHbIe IIpakTuyeckue A op
/ Bcero U3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoTsbI
n pecypchl
dusnka — HayKa 0 PUPOJIC. bubnuoreka [JOK
1 Hayunble MeTO1bI TO3HAHMSA 1 https://m.edsoo.ru/ff0c32e
OKPYXKAIOLIEro MUpPa 2
Ponb u mecto pusuku B
OPMHPOBAHUU
bopuiporas ) BuGmmorexa LOK
COBPEMEHHOM HayYHOI
2 1 https://m.edsoo.ru/ff0c33e
KapTHUHBI MUpa, B 6
MPAKTUYECKOU JIeATeTLHOCTH B
monei
MexaHu4ecKoe ABUKEHUE.
OTHOCHUTEIBHOCTD bubnmuoreka [JOK
3 MEXaHUYECKOTO JBIKCHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemernienue, CKOPOCTb, 8
yCKOpEHHUE
bubnuoreka [JOK
PaBHoMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIUHEUHOE ABMKEHUE 0
bu6mmoreka [JOK
PaBHOyCKOpEHHOE
5 1 https://m.edsoo.ru/ff0c372

(]



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e

CBoOoaHOE ITajJIcHUE. bubmuoreka [JOK
6 YckopeHnue cB0OOHOTO https://m.edsoo.ru/ff0c39c
naJcHus c
KpuBonuHeliHoe 1BUKEHUE. bubnuorexa [JOK
7 JIBMKEHHE MaTepUaIbHOU https://m.edsoo.ru/ff0c3ad
TOYKH 10 OKPY>KHOCTH a
[IpyHIHAIT OTHOCUTENBHOCTH
bubmmoreka [{OK
lNanmnes. MHepumansHble
8 . https://m.edsoo.ru/ffOc3be
cucteMsbl orcueta. [lepBslii g
3akoH HproToHa -
Macca tena. Cuina. [Ipunnun
. bu6mmoreka [IOK
Ccynepno3uiuu cui. Bropou
9 https://m.edsoo.ru/ff0c3be
3axoH HeroToHa mis g
MaTepuaabHOW TOYKU B
. bu6mmoreka [JOK
Tperuu 3akoH HeroToHa 115t
10 https://m.edsoo.ru/ff0c3be
MaTepHaIbHbIX TOUYECK g
3aKOH BCEMHPHOTO
bubmuoreka [JOK
TaroteHus. Cuia TSKECTH.
11 https://m.edsoo.ru/ff0c3d0
[TepBas kocMuvecKas 0
CKOpPOCTbH B
Cuna OCTU. 3aKOH bubmorexa LOK
12 YIpyr ' https://m.edsoo.ru/ff0c3el

I'yka. Bec Tena

8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18

Cuna tpenus. Kospduuuent
tpenus. Cuiia

13 | compoTuBIICHHS IIPU bubmorera [JOK
P P https://m.edsoo.ru/ff0c3f76
JBKEHUM TEJa B KUIAKOCTH
WJTU Ta3e
[ToctynarensHOE 1
BpalaTeIbHOE JIBIKECHHE
. bubnuorexa [JOK
a0COJIFOTHO TBEPJOTO TEa.
14 https://m.edsoo.ru/ff0c4la
MowmenT cusl. [lnedo cuibl. 6
YcnoBust paBHOBECHUS B
TBEPAOTO Tena
NMnynbc maTepraibHON
TOYKH, CUCTEMBI
bu6mmoreka [IOK
MaTepHUaIbHBIX TOYCK.
15 https://m.edsoo.ru/ff0c43d
Nmnynec cunbl. 3aKoH 6
COXPaHEHUS UMITYJIbCA. h
PeakTuBHOE ABMKEHUE
PaGoTta 1 MOLITHOCTD CHUIIBI.
Kuneruueckast sHeprus bubnmuoreka [JOK
16 | MarepuanbHOW TOYKH. https://m.edsoo.ru/ff0c450

Teopema 06 usmeHeHUH
KMHETUYECKOI SHEeprun

2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502

17

IToreHnmanpHas dHEprus.
[ToreHnmanpHas SHEPTUs
yrpyro aeGopMupoBaHHOW
npyxussl. [lorennnanbHas
SHEprus Teya BOIU3u
MTOBEPXHOCTU 3eMJIU

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461
a

18

IToTeHMaIbHBIE U
HEIIOTESHITUAILHBIC CHIIBI.
CBs13b pabOTHI
HEIIOTESHITUAILHBIX CHII C
H3MCHECHHEM MEXaHMYECKOM
SHEPrUU CUCTEMBI TEN. 3aKOH
COXpPAaHEHUS MEXAaHUYECKOH
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTtopHnast pabota
«HMccnenoBanue cBsi3u
paboTHI CHJIBI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH Tella
Ha TIPUMEPE PACTSDKECHUS
PE3UHOBOTO JKI'yTa)

20

KounTpossnas pabora o
teMe «Kunemaruka.
JluHamuka. 3aKOHBI
COXpaHEHUsI B MEXaHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE NOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO U
Teopuu. bpoyHoBckoe
nBuxenue. JAuddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc
2

22

Xapakrep JBUKEHUS U
B3aUMOJECHUCTBHSA YaCTHI]
BelecTsa. Moaenu
CTPOEHUS ra30B, )KUIKOCTEH
U TBEPABIX TEN

23

Macca monekys.
KomanuectBo BemecTna.
[Tocrostnnas ABoraapo

24

TemmoBoe paBHOBECHE.
Temneparypa u eé
n3Mepenue. [kana
temnepatyp Llenbcus

25

Wneansueiii ras B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcouroTHas TeMIiepaTypa
Kak Mepa CpeaHei
KMHETUYECKON dHEPruun
JBUKEHUSI MOJIEKYIL.
YpaBHenue MeHieneena-
Knaneiipona

bubnuoreka [JOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlanbToHa. ["a30BbIE
3aKOHBI



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

Jlaboparopnast pabota

«ccnenoBanue
28 3aBUCHUMOCTH MEX]TY
rapamMeTpamu COCTOSTHUS
Pa3peKEHHOTO ra3a»
N3omnporecce B naeanbHOM bubmmoreka [{OK
29 | ra3e um ux rpaduueckoe https://m.edsoo.ru/ff0c570
MIPEACTABIEHUE €
Buyrpennssa sHeprus
TEPMOJUHAMUYECKON
CHCTEMBI M CTIOCOOHI e¢’
n3MmeHeHus. Koanuectro bubmiorexa HOK
30 https://m.edsoo.ru/ff0c595
TEIUTIOTHI U padoTa. 9
Buyrpennsisa sneprust B
OJHOATOMHOTO HJICaTbHOTO
rasza
bu6mmoreka [JOK
31 | Bwuasl Temnonepenavn https://m.edsoo.ru/ff0c5¢c3
6
VenbHasg TEIVIOEMKOCTD
BemecTBa. KomnuecTBo bu6mmoreka [JOK
32 | TemnoTHI IpU https://m.edsoo.ru/ff0c5¢c3
TeruIonepeaaye. 6
AnabaTHBIN MPOIECC
[IepBrlit 3aK0H
33 TEPMOJUHAMUKH U €TO bu6mmoreka [JOK

MMPUMCHCHUC K
nu3omponeccam

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs nporeccos

bu6mmoreka [{OK

34 | B upupone. Bropoii 3akoH https://m.edsoo.ru/ff0c623

TEPMOJMHAMHKH 0
. bubmmoreka [{OK

I1 KIT

35 pHHHHI} aencreist u K1 https://m.edsoo.ru/ff0c600
TETJIOBON MAaIlIUHBI )

36 | Luxn Kapno u ero KII/]

37 DKOJIOTHYECKHE MTPOOIIEMbI
TETIOYHEPTETHKH
O6o0maromuii ypok bu6moreka [IOK

38 | «MonekymsipHas (pU3HKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOIMHAMHUKW 8
KonTtponpHas padota no
teme «MouekynspHas bubmorexa OK

39 Yp https://m.edsoo.ru/ff0c6a5
¢uzuka. OCHOBBI 0
TEPMOTUHAMUKI) B
[TapooOpa3zoBanue u bubnuoreka [JOK

40 | xonpgeHcarus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHIICHUE 6
AOcoroTHas U bubnuoreka [JOK

41 | oTHOCHUTENbHAs BIAKHOCTD https://m.edsoo.ru/ff0c64d

Bo31yxa. HacelmenHnslii map

8



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8

TBépnoe Teno.
Kpucramnuueckue u
amMopQHbIe Tena.

bubmmoreka [{OK
42 AH i
YISOTPOTIIA CBOHCTE https://m.edsoo.ru/ff0c65f0
Kpucrawuios. JKunkue
kpuctayibsl. CoBpeMEHHbIE
MaTepHAaITbI
IImaBnenue n
KpHUCTaJIN3ans. Y aejibHas BubmroTexa HOK
43 P ] https://m.edsoo.ru/ff0c670
TEIUIOTA IUIABJICHU. o
CyOmumariust B
VYpaBHEHHE TEIIOBOTO bubmaorexa LOK
44 p https://m.edsoo.ru/ff0c682
OanaHca
0
DJeKTpu3aIus Tell.
Onekrpudeckuu 3apsi. Jsa bubmmorexa [IOK
45 P AL https://m.edsoo.ru/ffOc6bc
BH/JIa DIICKTPUIECKUX c
3apsIoB c
IIpoBOIHMKH, TUIIEKTPUKHU
I/IIr)IOJI . OBO EI/IKI/I 3;)KOH Eubmorexa HOK
46 YHPOBOA ) https://m.edsoo.ru/ffOc6bc
COXpaHEHUS JICKTPUIECKOTO c
3apsga h
B3aumMoencTBue 3apsioB. bubnunoreka [JOK
47 | 3axon Kynona. Toueunsrt https://m.edsoo.ru/ffOc6ce

IEKTPUUIECKUH 3apsiL

4



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

Hanpsx€nnocts
IIEKTPUYECKOTO OIS,

48 | IlpuHIHII CYNTEePIO3UIHH bubmorexa HOK
P yiep . https://m.edsoo.ru/ff0c6df2
ANEKTPUUECKUX TOJIEH.
JInHnK HanpsKEHHOCTH
Pabota cun
49 3IEKTPOCTATHYECKOTO TOJIS. bubnuoreka [JOK
[Torennnan. PazHocts https://m.edsoo.ru/ff0c6f00
MOTEHINAJIOB
[TpOBOTHUKH U TUIJICKTPUKH
P P bu6moreka [IOK
B 2JIEKTPOCTATHIECKOM TIOJIE.
50 https://m.edsoo.ru/ff0c701
JusnekTpuueckas 3
MPOHUIIAEMOCTh h
. bu6mmoreka [IOK
DIIEKTPOEMKOCTB.
51 https://m.edsoo.ru/ffoc712
Konpnencarop 5
DIEeKTPOEMKOCTD IIIOCKOTO bubnuoreka [JOK
52 | KOHJAeHcaTopa. DHEprus https://m.edsoo.ru/ff0c72c
3apsHKEHHOTO KOHJEHCATopa 0
JlaGopaTopHas pabota
53 "U3mepenue
AIEKTPOEMKOCTH

KOHJeHcaropa"



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

54

[TpunIMI NEACTBUSA U
MIPUMCHCHHE
KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arlapara,
CTPYMHOTIO IIPUHTEPA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMIeHue
ANEKTPONPUOOPOB

55

DNEeKTPUUYECKUM TOK,
YCIJIOBHSI €T0
CYIIIECTBOBAHUSI.
[TocrostaubI TOK. Cuna
Toka. Hanpsokenue.
Conpotusnenue. 3akoH Oma
JUISl y4acTKa LETH

56

IlocnenoBarenpHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHUE MTPOBOIHUKOB.
JlaGopaTopHas pabota
«3ydenune cMenranHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MoOIIIHOCTH
ANEKTPUUECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c783
8



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

58

3akon OMa Jyist MOJTHOM
(3aMKHYTOM) AJIEKTPUUECKOM
uenu. KopoTkoe 3aMbIKaHue.
JIaboparopHas pabota
«U3mepenune D/1C
HMCTOYHUKA TOKA M €T0
BHYTPEHHETO
COTIPOTHBIICHUS)

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c7ae
0

59

DneKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJLIIOB.
3aBHCHMOCTh
COMPOTHUBIICHUS METAIIJIOB OT
TEeMIIepaTyphbl.
CBepXnpoBOAMMOCTh

60

DJIEKTPUYECKUU TOK B
Bakyyme. CBOWCTBa
AIIEKTPOHHBIX ITyYKOB

61

[TonympoBOAHUKH, UX
coOCTBEHHAs U TIpUMECHas
MpoBOIUMOCTh. CBOKMCTBA
p—n-niepexoa.
[TonynpoBOAHUKOBBIE
PUOOPHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84a
e



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKUH TOK B
pacTBOpax M pacIuiaBax

bubmmoreka [{OK

62 | DSIEKTPOJUTOB. https://m.edsoo.ru/ff0c82b
DNEeKTPOTUTHIECKAs a
JUCCOITHAIUSA. DIIEKTPOJIH3
DNEKTPUUECKUN TOK B Ta3ax.
. bubmmoreka [{OK
CaMOCTOSITeTbHBIN U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITSIIBHBIN pa3psijl. o
Momnus. ITnazma -
DnexTpuyeckue npuOopsl U
YCTPOMCTBA U UX
64 | mnpakTHYECKOE MPUMEHECHHE bubmorexa OK
P P ’ https://m.edsoo.ru/ffOc86fc
[IpaBuna TexHUKN
0€301MacHOCTH
OBoBwmaIii YpoK bu6mmoreka [JOK
65 https://m.edsoo.ru/ff0c88b
«DJEKTPOTMHAMHKAY o
KontponpHas padoTa no
TeMe «DJIEKTPOCTATHKA.
[TocTosIHHBIN 2IIEKTPUUYECKUI
bubmuoreka [JOK
TOK. TOKH B pa3InyHBIX
66 https://m.edsoo.ru/ff0c8a8

cpenax» /Beepoccuiickas
poBepoyYHasi paboTa mpu
MPOBEJICHUN Ha OyMa)KHOM
HOCHUTETIE

a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

PesepBHblIi ypoK. bubnuorexa [JOK

67 | KoutponsHas pabora o 1 https://m.edsoo.ru/ff0c8c5
TeMe "DIeKTpoauHaMuKa" 6
P i YPOK.

68 Oeg:g B}:I)E)H }II/Ipﬁ y OK TIO 1 bubnuorexa LIOK

HIATOTIHH YD https://m.edsoo.ru/ff0c8f6c
temam 10 kmacca
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Ne KoimmyecTBo yacos DJIEeKTPOHHbIE
1 Mara uudposbie
Tema ypoka KoHTpoJbHbIE IIpakTH4eckue
/ Bceero 6 , U3y4YeHHust o0pa3oBaTe/ibHbIe
200THI 200ThI
n p p pecypchl
ITocTostHHBIE MATHUTEI M UX
B3anMMOJICHCTBHE.
bubmmoreka [{OK
MaruuTHO€e nosie. Bektop
1 . 1 https://m.edsoo.ru/ff0c977
MAarHUTHOM WHIYKIIHH. 8
JIuHnM MarHUTHOM -
WHYKITHHA
MarauTHOE moJjie
5 MPOBOJIHUKA C TOKOM. OTIBIT 1 bubnuoreka [IOK
Opcrena. Bzaumoaelicteue https://m.edsoo.ru/ff0c98fe
MIPOBOTHUKOB C TOKOM
JlaboparopHasa padoTta
3 «M3 peHI/IIe) MaFII)-II/ITHOFO 1 1 bubmiorexa LOK
& https://m.edsoo.ru/ff0c98fe
TTOJIS1 KATYIIKH C TOKOM
JleiicTBE MarHUTHOTO ITOJIS
Ha MMPOBOJIHHUK C TOKOM.
Cuna Amrepa.
P bubmuoreka [JOK
4 JlaGopaTopHas pabota 1 1
5 https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue qeHCTBUS
IMOCTOSTHHOTO MarHuTa Ha
paMKy ¢ TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JleicTBME MarHuTHOTO IOJISI
Ha JBXKYILYIOCS
3apsoKeHHYHo yactuiy. Cuma
Jlopenma. PaboTa cuibl
Jlopenua

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
naayknus. [Totok BekTopa
MarHuTHOM uHAyKuu. I1C
MHIYKINUU. 3aKOH
3JEKTPOMArHUTHOMN
nHayknuu Papanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
3IEKTPOMArHUTHO M
WUHIYKIIAN»

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camonnaykiuu. DJC
CaMOUWHIYKIIMH. DHEPTHS
MAarHUTHOTO TIOJISI KATyIITKH
C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

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



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
IIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMAarHMTHI,
JJIEKTPOIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCTUL, UHAYKIIMOHHAS
1e4yb

10

O6006maromuit ypok
«MarsuTtHoe€ nozJe.
DJIEKTpOMarHuTHas
WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTpossHas pabora no
TeMme «MarauTHoe nose.
DJIEKTpOMarHuTHas
WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBOOOIHBIE MEXAaHUYECKUE
kojebanus. 'apmoHnyeckue
KojeOaHus. YpaBHEHHE
TrapMOHUYECKHUX KOJIeOaHHi.
[IpeBpaienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabota
«HccnegoBanne
3aBUCHMOCTH TIEpHO/Ia
MaJIbIX KOJICOaHUI Tpy3a Ha
HHUTHU OT IJIMHBI HUTU U
MAacChI Tpy3a»

14

KonebatenbHbIN KOHTYP.
CBoOo1HBIE
AIIEKTPOMArHUTHBIE
KoJIe0aHus B UI€aIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHanorus MeXny
MEXaHUUYECKUMHU U
3JIEKTPOMAarHUTHBIMU
KoJIe0aHUAMU

bu6moreka [IOK
https://m.edsoo.ru/ff0ch82
0

15

®opmyna TomcoHa. 3aKoH
COXpPaHEHHUS SHEPTUU B
uJeanbHOM KoJieOaTeTbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o
3aTyXarluXx KoJeOaHusIX.
Brinyxennsie
MeXaHUYEeCKHE KOoJieOaHus.
Pe3onanc. Beinyk1eHHbBIE
3NIEKTPOMarHUTHbIE
KoeOaHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb8
6



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunycouaanabHbIA
IIEPEMEHHBIN TOK.
MoniHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U
JIEWCTBYIOLIEE 3HAYEHUE
CWJIBI TOKA U HaIIPSDKEHUS

bub6mmoreka [{OK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[TpowusBoacTBO, epenaya u
noTpebaeHne
ANEKTPUYECKOMN SJHEPTUU

19

YerpoiicTBo 1
MPaKTUYECKOE MPUMEHEHNE
ANIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTo
TOKa, TUHUH
ANEKTpoIepeayd

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIPpH
IIPpOU3BOACTBEC
QJICKTPOSHCPI'UM. Kyanypa
HUCIIOJIB30BaHUA
QJICKTPOOHEPTUU B
MMOBCEIHEBHOU KU3HU



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHu4eCKue BOJIHBI,
YCIIOBHS PaCIPOCTPAHCHHUSI.
[Tepuona. CxopocTthb

bu6mmoreka [{OK

21
pacrnpoCTpaHEeHUs U JIJIMHA https://m.edsoo.ru/ffOcca54
BOJIHBL. [lonepeunsie n
MIPO/I0IHHBIE BOJHBI
3Byk. CKOpOCTh 3BYyKa.

22 | T }(I)I:\/IKOCTE 3ByKa }E;I;ICOTa brbmmorexa [OK

P yia. https://m.edsoo.ru/ff0cccOc

ToHa. TemOp 3ByKa
DNeKTPOMarHUTHBIE BOJIHBI,

23 HX CBOMCTBA U CKOPOCTb. bubnuorexa [JOK
[IIkayia 3MeKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
[IpuHIMIBI paguOCBsI3U U

24 TeneBuneuus. Pazsurue
CPEICTB CBSI3H.
Pagnomoxanus

o5 KontponbHas padoTa bubnuoreka [JOK
«KosiebaHnus 1 BOJHBI https://m.edsoo.ru/ffOcc68
[Ipsimonunelinoe
pacnpocTpaHeHHE CBETa B bubnunoreka [JOK

26 | omHOpPOIHOM cpene. https://m.edsoo.ru/ff0cd35

ToyeyHBI HCTOYHUK CBETA.
JIyud cBera

0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI
OTpa’KEHHsI CBETA.
[TocTpoenue n3o0paxxeHun’
B IIJIOCKOM 3€pKaje

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue cBera.
[TonHOE BHYTpEeHHEE
oTpaxkeHue. [IpenenbHbIN
YTOJ1 MOJTHOTO BHYTPEHHETO
OTpaXECHUSA

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTopHnast pabota
«M3mepenune nokazarens
MIPEIOMIIEHHUS CTEKIIa»

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIun3zel. [loctpoenue
n300pakeHUH B JIMH3E.
®opmysia TOHKOH JIMH3BI.
VYBenuueHue JuH3bI

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

31

JlaGopaTopHas pabota
«HccaenoBaHue CBONCTB
M300paKCHUH B JIMH3AX)

32

Jucnepcus cBera.
CrnosxHblii cocTaB 6e10ro
ceera. L[eT. JITaGopaTopHas
pabota «Habmronenue
JTUCIIEPCUM CBETa»



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

WuTepdepeniys ceera.

bu6mmoreka [{OK

33 ndpaxius cBera.
Andparn N https://m.edsoo.ru/ffOced22
Hudpaxuonnas pemeérka

34 [Torepe4HOCTH CBETOBBIX bubnuorexa [JOK
BoJH. [lonspusanus cera https://m.edsoo.ru/ff0cf02e
OnTryeckue mpuodOpsI U

35 | ycrpoiicTBa M yCIOBHUS UX
0€30MacHOTO MPUMEHEHUS
['panuIIBl MPUMEHUMOCTH

36 KJIaCCHUYECKOW MEXaHHUKH. bubmuorexa [JOK
[Toctynatel cnenuaibHOU https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. bubnuoreka [JOK
3aMesieHe BPEMEHU 1 https://m.edsoo.ru/ffOcfa42
COKpAI[EHUE JITTHHbI
DHeprus ¥ UMITYJIbC

38 PETSITUBUCTCKOW YaCTHIIBI. bubnnoreka [JOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHsl MOKOS

39 KonTtponsHas pabora bubnuoreka [IOK

«OnTuka. OCHOBBI

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

CIELMAJIbHON TEOpUH
OTHOCHUTEIILHOCTH

®otonsl. ®opmyna I[lnanka.

bu6mmoreka [{OK

40
DHeprus u UMIynbc GpoToHa https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHNE
bubmmoreka [{OK
41 .0 A.T.
porospexTa. OmprTet https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akoHb! poTodrhdexrTa.
N . bubnuorexa [JOK
YpaBHeHHE DWHINTEUHA JIIS
42 https://m.edsoo.ru/ff0d015
dbotordpdexra. «KpacHas o
rparuiay Gorodddexra -
HaBnenne ceera. OnbiThl I1. bubnuoreka IIOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
JIEUCTBUE CBETA 6
Texnuueckue ycTponcTBa U
MPAaKTUYECKOE MPUMEHCHHUE:
44 | ¢dotornmeMeHT, (HOTOMATUHK,

COJIHCYHAasA 6aTape;I,
CBETOOMNO



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

Pemenue 3agau no reme bu6mmoreka [{OK
45 «IIIEMEHTHI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITHKH 2
Mopens atoma ToMcoHa.
OmnsiTel Pesepdopaa mo bubmorera [JOK
46 https://m.edsoo.ru/ff0d091
paccesiHUIO 0-YaCTHII. .
[InanerapHast MoJenb aToMa B
bubmmoreka [{OK
47 I1 b
OCTYNaThl bopa https://m.edsoo.ru/ff0dOafa
N3nydeHnne u norionieHue
OTOHOB IIPHU MIEPEXOJIE
48 g)TOMa co l;)Ioro : OBEH bubmorexa LOK
a ypu https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Ipyrou. Buasl
CIIEKTPOB
BoHoBEIe cBOMCTBA
yacTtull. Boiue! 1e bpouis.
49 Ko HHCK JIST HOI-[BOJ'II;IOBOI/IV bubmmorexa [IOK
PHyCRYIp https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIloHTaHHOE U
BBIHYXJICHHOE U3JTy4eHUE
OTtkpbiTHE
paaroakTUBHOCTH. OMBITHI Eufs OK
50 | Pesepdopna o nommoreka L{

OMpCACIICHUIO COCTaBa
PaaOaKTUBHOT'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CaorictBa anbda-, 6era-,
raMmma-u3J1ydCHUs. Bnusane
PaAOaKTUBHOCTHU Ha
JKHUBBIC OpTraHN3MBbI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOIBI.
Anbda-pacna.
DNEeKTPOHHBIW U
MTO3UTPOHHBIM OeTa-pacma.
l'amma-n3nyaenne

bubmmoreka [{OK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBS3U HyKJIOHOB B
sanpe. SInepHsle peakunu.
SInepHbIn peakTop.
[Tpo6eMbl, IEPCTIEKTUBHI,
9KOJIOTMYECKHUE aCIEKTHI
SIICPHOU YHEPTETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DJiIeMEHTapHbIE YaCTHUIIBI.
OTKpBITHE TIO3UTPOHA.
MeTo 61 HaOIIOACHUS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cTon
«DyHaMeHTaIbHbIE
B3auMoOJieucTBUs. EnUHCTBO
(bu3MYeCcKOU KapTUHBI
MHpa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e3
8



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTHA
actpoHoMuH. [IpukiagHoe u
MHPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHH. By
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






IIpunoxenue
K paboueil mporpaMme yaeOHOro npeamMera
®dusuka
HopMbI OleHKH 3HAHMI U YMEeHU# yYaiuxcs 1o gusuke.
Ouenka «5» CTaBUTCS B TOM CIIy4yae, €CIIU yJalluics:
o OO6HapyXuBaeT MOJHOE OHUMaHUE (PU3NUECKON CYIIHOCTH pacCMaTPUBAEMBIX SBJICHUN
U 3aKOHOMEPHOCTEW, 3HaHHWE 3aKOHOB U TEOpHM, yMeeT NOATBEPAUTh WX KOHKPETHBIMHU
puUMepaMu, MPUMEHUTh B HOBOM CUTYallUU U IIPU BBIMOJIHEHUH TPAKTUYECKUX 3aaHUM.



o JlaeT TOYHOE OMpEJeICHUE M HCTOJIKOBAHHE OCHOBHBIX TMOHSTHI, 3aKOHOB, TECOPHH, a
TaKXe MPaBUIbHOE OnpeeicHre GU3NICCKUX BEJIMYUH, UX SAUHUI] U CTIOCOO0B U3MEPCHUSI.

o TexXHUUYECKH TPaMOTHO BBIMOJIHACT (PU3HUUCCKUE OIBITHI, YCPTECIKHU, CXEMbl M IpaduKy,
COIYTCTBYIOIIUE OTBETY, MPABHIBHO 3alKMChIBACT (POPMYJIBI, MOJB3YSICh HMPUHATOW CHCTEMOMN
YCIOBHBIX 0003HAYCHHUH.

o [lpu oTBeTe HEe MOBTOPSIET JOCIOBHO TEKCT Y4eOHMKA, a YMEET OTOoOpaTh TJIaBHOE,
OOHApYXHBACT CaMOCTOSTCIILHOCTE M apryMEHTUPOBAHHOCTh CY)KJICHHM, YMEET YCTaHOBUTH
CBSI3b MEXKIY H3y4acMbIM M paHee H3yYCHHBIM MAaTEpUAIOM IO Kypcy (H3HKH, a TaKKe C
MaTepHAIOM, YCBOCHHBIM MPH U3YUCHHH IPYTUX CMEKHBIX PEAMETOB.

L4 YmMmeer NMOAKPCIUTE OTBCT HECCIIOKHBIMU ACMOHCTPAIITMOHHBIMHU OIIbITAMH.
J VYMmeer nenate aHanu3, 000011IeHNs U COOCTBEHHBIE BBIBO/IbI IO OTMEYAEMOMY BOIIPOCY.
. YMeeT camMOCTOSITEIbHO M pPAlMOHAIBbHO paboTaTh ¢ Yy4eOHHUKOM, JOTOJTHUTEIHHOU

JUTEPaTypol U CIpPaBOYHUKAMU.
Ouenka «4» cTaBUTCS B TOM Cly4ae, €CJIM OTBET YJIOBJIETBOPSIET HAa3BAaHHBIM BBIIIE
TpeOOBaHUsAM, HO y4allluncs:

J JlonyckaeT onHy HerpyOyro OImHMOKYy WM He Oojiee NBYX HEIOYETOB M MOXKET HX
WCTIPABUT CAMOCTOSTEIHHO, WU TIPH MOMOIIIH HEOOIBIIION TOMOIIN YIUTETIS.
. He ob6mamaeT n1ocTaTogHBIM HaBBIKOM PaOOTHI CO CIIPABOYHOM JUTEpaTypoi (Hampumep,

YUEHUK YMEET BC€ HAlTH, MPaBUIbLHO OPUEHTUPYETCS B CIPABOYHHUKAX, HO padOTaeT MEAJIEHHO).
Ouenka «3» CTaBUTCS B TOM Cllydae, €CIIM YYAIIMKCS MPAaBUIBHO TOHUMAET (PH3HUYECKYIO
CYIIHOCTh PacCMaTpHUBAEMBIX SIBJICHHI M 3aKOHOMEPHOCTEH, HO ITPU OTBETE:

. OGnHapyxuBaeT OTACIbHBIC MPOOENBl B YCBOCHHHM CYIIECTBEHHBIX BOIPOCOB Kypca
(bu3MKY, HE TPENATCTBYIOIINE JAIbHEUIIEMY YCBOCHHUIO MPOTPAMMHOTO MaTepuana.
. WcnpiThIiBaeT 3aTpyHEHUS] B MPUMEHEHUH 3HAHUMN, HEOOXOIMMBIX JUIsl pEIICHUs 3ajad

Pa3IMYHBIX THUIOB, IPU OOBSICHEHUH KOHKPETHBIX (U3UYECKUX SBJICHUN Ha OCHOBE TEOPHH U
3aKOHOB, WM B MOJATBEPKICHUH KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO IPUMEHEHUS TEOPUIA.

L4 OTBeyaeT HEIOJHO Ha BOIIPOCHI YUYHUTECIIA, WX BOCIHPOU3ZBOJUT COACPNKAHUC TCKCTa
y‘le6HI/IKa, HO HEAOCTATOYHO ITOHUMACT OTACIIbHBIC BA’KHBIC ITOJIOKCHHS, B 3TOM TCKCTC.
L4 O6Hapy>KI/IBaCT HEOOCTAaTOYHOC IIOHUMaHHEC OTACIIBHBIX IMOJIOKECHHUH Ipu

BOCIIPOM3BE/ICHIUH TEKCTa y4eOHWKa, MJIM OTBEYACT HETOJHO Ha BOMPOCHI YUHTEINS, JOIYCKas
OJIHY - JIBE€ TPYOBIC OITHUOKH.

Ouenka «2» CTaBUTCS B TOM CIIydae, €CIH YJallHics:

o He 3HaeT 1 He MOHUMAET 3HAYUTEIIBHYIO HIIM OCHOBHYIO YacTh MPOTPaAaMMHOTO
MaTepualia B IpeJieax MoCTaBICHHBIX BOIIPOCOB.

. Nmeer cnabo chopMUpOBaHHBIC U HENIOJIHBIC 3HAHUS M HE YMEET MPUMEHSTh UX K
pEIICHIIO KOHKPETHBIX BOIIPOCOB M 3a]1a4 110 00pa3sily U K MPOBECHUIO OTIBITOB.

. [Ipu otBere (Ha OOUH BOMPOC) JOMyCKaeT Oojee ABYX TpyObIX OIMMOOK, KOTOphIE HE
MO>KET MCIIPABHUTH JIaXKE MPH MOMOIIU YIUTEIIS.

Ouenka nabopamopuulx pabom no uszuke
OueHka «5» CTaBUTCS B TOM ClIy4ae, €CIH yJalHnics:
*  BBIMOJIHWJI BCHO pabOoTy B IMOJHOM o0O0beMe C  COOJIOACHHEM  HEeoOXO0IUMOM
MOCJIEeJ0BATEIbHOCTH
MIPOBEJICHUS ONBITOB M U3MEPEHNUH;
* CaMOCTOSITETBHO U PAIOHAIBHO CMOHTHPOBAI HEOOX0JMMO€E 000PYIOBaHUE, BCE OIBITHI
IIPOBE B
YCIOBUSX U peXUMax, 00eCTIeunBaIOIIUX MOTy4eHNE TPABUIbHBIX PE3YJIBTaTOB U BHIBOJIOB;
* cobmonan TpeboBaHus 0€30MaCHOCTH TPY/Ia;
* B OTYETE NMPaBWIBHO W aKKypaTHO BBIMIOJHWI BCE 3alMCH, TaOJUIBI, PUCYHKH, YSPTEKH,
rpadukw,
BBIYHCIICHUS;
* MpaBUIJIBHO BBITIOJHWII aHau3 norpemrHocrei (9 - 11 kmacchr).



Onenka «4» cTaBUTCS B TOM Ciydae, €ClM ObUIM BBINOJHEHBI TPeOOBaHUS K OLIEHKE «5», HO
yyaluncs

JOIYCTHJI HEIOUETHI WM HETrpyOble OLTHOKH.

Onenka «3» cTaBUTCS, €CJIN PE3YJIbTAT BBIIIOJHEHHONW YacTH TaKOB, YTO I1O3BOJISIET MOJIYYUTh
MIPaBWJIBHBIE BBIBOJIBI, HO B XOJI€ MPOBEICHUS OIBITA K M3MEPEHUH ObLTH JOMYIIECHBI OIIHOKH.
OmneHka «2» CTaBUTCS, €CIIM Pe3yIbTaThl HE TMO3BOJIAIOT CIENaTh NMPABUJIBHBIX BBIBOJIOB, €CIIH
OTIBITHI,

W3MEpEeHUs, BBIYMCIICHUS, HAOII0I€HUS TPOU3BOJINCH HEMPABUIBHO

Bo Bcex ciydasix oleHKa CHIKAETCS, €CIIH YICHUK He COOII0aan TpeboBaHus O0€301acHOCTH
TpyZa.

B Tex cimyuasix, Korja ydamuncs oKa3ajl OpUTHHAIBHBIHN MOIX0 K BBITIOJTHEHUIO pabOTHI, HO B
OTUETE COJEePKATCSI HEOCTATKHU, OLIEHKA 3a BBIIOJHEHHE paOOThI [0 YCMOTPEHHUIO YUUTENS
MOJKET OBITh TIOBBIIIICHA IO CPABHEHUIO C YKa3aHHBIMA HOPMaMHU.

O06006111eHHbIE MJIaHBl OCHOBHBIX 3JIEMEHTOB (PM3NUECKUX 3HAHUMI

DU3NYECKOE SIBJICHUE

1. [IpusHaku sBICHUS, IO KOTOPBIM OHO OOHAPYKUBAETCs (MIJIH OTIPEICIICHHE )

2. YcnoBwst, IPU KOTOPBIX MTPOTEKAET SIBJICHHUE.

3. CBsI3b JAHHOTO SIBIICHHS C IPYTUMHU.

4. OObsiCHEHHE SBICHUS HA OCHOBE HAyYHOU TEOPHH.

5. [IpuMephl KCITOJIB30BaHUS SBIICHUS Ha MPAKTHUKE (FITH TIPOSBICHUS B IPHPOJIC)
DU3NYECKUHN OTIBIT

1. [lens ombITa

2. Cxema oIbITa

3. YcioBus, Ipu KOTOPBIX OCYIIECTBIISETCS OTIBIT.

4. Xon onbiTa. 5. Pe3ynbTar omnbiTa (€ro MHTEpIpETAIIHS)

®dusnueckas BeINYMHA

1. Ha3BaHue BeTMYUHBI U €€ YCIOBHOE 0003HaYEHHE.

2. XapakTepru3yeMblii 00bEKT (SIBJICHUE, CBOMCTBO, ITPOIIECC)

3.0npenenenue.

1. ®opmymna, cBA3bIBaIOIIAs TaHHYIO (PU3MUYECKYIO BETUUHUHY C IPYTUMHU.

2. Eqununbl usmepenus

3. CnocoObl M3MEpEHUsT BETUYUHBI.

Pu3nuecKuil 3aK0H

1. CnoBecHast popMyIupoBKa 3aKOHA.

2. MaTtemaTtuyeckoe BbIpa)KeHHE 3aKOHA.

3.O1BbITHI, TOATBEPKAAIOIINE CIIPABEITMBOCTD 3aKOHA.

4. [Ipumepbl MpUMEHEHUS 3aKOHA Ha TPaKTUKE.

5. YciioBus MPUMEHUMOCTH 3aKOHA.

duznyeckas TeOpHUs

1.0OnbITHOE 000CHOBAHUE TEOPHH.

2.OCHOBHBIE MTOHSATHS, MOJIOKEHUS, 3aKOHBI, TPUHIIUIIBI B TEOPUHU.

3.OCHOBHBIE CIEACTBUS TEOPUH.

4. [IpakT4eckoe MPUMEHEHHE TEOPHH.

5. 'paHuUIBI MPUMEHUMOCTH TEOPHH.

[Tpubop, MexaHu3M, MalIuHa

1. Ha3nauenue ycTpoiicTsa.

2. Cxema ycTpOMCTBa.

3. IlpuHiun gefcTBUs yCTpOHCTBA.

4. TIpaBuia MoJIb30BaHUS U IPUMEHEHHE YCTPOUCTBA.

dusnuecKue U3MepeHus

1. OnpeneneHue 1EHbI ICIEHUS U MIpejiesia U3MepeHus mpudopa.

2.0mpenensaTh aOCOTIOTHYIO TOTPEIIHOCTh U3MEPEHUs TpUudopa.



3.016upath HYKHBII IPHUOOP U MPABUIHHO BKJIIOYATH €r0 B YCTAaHOBKY.

4. CHUMAaTh MOKa3aHus IpUOOpa 1 3aMHUCHIBATh UX C YYETOM aOCOIIOTHON HOTPEIIHOCTH
U3MEpPEHUSI.

5.0mnpenensiTh OTHOCUTEIBHYIO ITOIPEIIHOCTh U3MEPEHUH.

O1eHKa MUCHMEHHBIX KOHTPOJIBHBIX paboT.

Onenka «5» cTaBUTCS 3a padOTYy, BHIIOJHEHHYIO [TOJHOCTHIO 0€3 OIIMOOK M HEJJOUETOB.

Omnenka «4» craBUTCs 332 pabOTy, BHIIOJHEHHYIO MOJHOCTHIO, HO TIPY HAJIMYUH B HEH He Oojee
OJIHOU

HerpyOoi omrOKK M 0JTHOTO HEAoYeTa, He 0oJiee TPeX HEJOYETOB.

OreHka «3» CTaBHUTCS, €CJIM YYCHHK MPABHIBHO BBITIOJHUI HE MeHee 2/3 Bceil paboThl WiH
JOIIYCTUI

He 0oJsiee 01HOM rpy0oii olIMOKH 1 JBYX HEI0YETOB, HE OoJiee 0/1HOM rpyOoit U 0/1HOM HerpyOoi
OIMOKHU, HE

0osee Tpex HerpyObIX OMNOOK, OJHON HErpyOoil OolmMOKH U TpeX HEAOUYETOB, IPU HATHYUU
YeThIpeX-TISTH

HEJI0YETOB.

OneHka «2» CTaBUTCS, €CJIU YUCIIO OIINOOK U HEJOUYETOB MPEBBICUIIO HOPMY JUIS OLEHKU 3 UIn
MPaBUIILHO BBITIONIHEHO MeHee 2/3 Bceit paboThl. J[Jisi OlleHKH KOHTPOJIBHBIX M MPOBEPOYHBIX
paboT Mo pemeHnIo 3a1a4 yA00HO TOJIb30BAThHCS

000011IeHHOW HHCTPYKIMEHN MO MPOBEPKE MUCbMEHHBIX PabOT, KOTOPAast MPUBEACHA HUXKE.
Or1eHKa MPaKTUIECKUX padoT

Onenka «5» CTaBUTCS, €CIIN yJalluics BBIOJIHSAET paboTy B MOJIHOM 00beMe ¢ COONI0IeHHEM
HE00X0IMMOM MOCeA0BaTENbHOCTH MPOBEIEHUS ONBITOB U U3MEPEHMIA; CAMOCTOSITENILHO U
panroHaIbHO

MOHTHUPYET HE00X0AUMO€E 000PYI0OBAaHHE; BCE OMBITHI IPOBOJUT B YCIOBHSIX U PEXUMAX,
o0ecreunBaroImx

M0JTy4EeHHE TIPAaBUIIbHBIX PE3YJIBTATOB U BBIBOJOB; COONIIOAET TPeOOBAHUS NPaBUIJI TEXHUKU
0Ee30I1aCHOCTH;

IIPAaBUIIBHO M aKKypaTHO BBIMOJIHSET BCE 3alMCHU, TaOIMLbI, pUCyHKU. UepTexku, rpadukuy,
BBIUNCIICHUS;

IIPABUJILHO BBINOJIHAET aHAIU3 IOTPEIIHOCTEH.

OneHka «4» cTaBUTCSA, €CIIU BBIIOJIHEHbI TPEOOBAaHUS K OLIEHKE 5, HO OBLIO TOMYILEHO JBa-TPU
Hezo4eTa, He OoJiee 0HOM HerpyOoi olMOKK U OHOTO HEJ0YEeTa.

OneHka «3» cTaBUTCS, €ciad paboTa BBINOJIHEHA HE IMOJIHOCTBIO, HO OOBEM BBINOJHEHHON €&
4acTu

MI03BOJISICT MOJYYUTh MPABUIbHBIA PE3yJIbTaT U BBIBOJ; WIN €CIU B XOJ€ MPOBEICHUS OIbITA U
U3MEpeHus

ObUTH JIOMYIIEHBI OIIUOKH.

OneHka «2» cTaBUTCs, €M paboTa BHINOJIHEHA HE NOJHOCTHIO MJIM 00bEM BBINOJIHEHHON YacTH
pabor

HE T03BOJISIET CAEaTh PaBHIbHBIX BBIBOIOB; WIN €CIIU OIBITHI, U3MEPEHHUS, BEIUNCIICHUS,
HaOIr01eHUS

MIPOU3BOININCH HETPaBHIIBHO.

IlepeuyeHpb omMOOK M HEOUYETOB

I'py6Oble ommOku

1. HesnaHue omnpeJeneHuil OCHOBHBIX MOHSATHH, 3aKOHOB, IPAaBUJ, OCHOBHBIX IOJIOKEHHIH
TEopuH,

¢dopmyn, OOIIEIPUHATHIX CHUMBOJIOB OOO3HAYeHHMS (U3NYECKUX BEIMYUHU, €IUHHUI] UX
U3MEpPEHUSI.

2. HeymeHue BBIICIUTH B OTBETE IJIaBHOE.

3. HeymeHue npuMeHsTh 3HaHU U1 PELIeHUs 3a/1a4 U 00bsICHEHUS (PU3NYECKUX SIBIICHUI;



HENpPaBWIBHO C(HOPMYITHPOBAHHBIE BOMPOCH! 33/1a4M WJIM HEBEPHbIE OOBSICHEHUS XOJa ee
pelIeHus;

HE3HaHUE NPUEMOB PEUICHMS 3ajJay, aHAJIOIMYHBbIX paHee PEUICHHBIM B Kjacce, OLIMOKH,
II0Ka3bIBAIOLINE

HEIPaBWIBHOE IOHUMAaHKE YCIOBUS 3a7a4d WIN HETIPAaBUIbHOE UCTOJIKOBAHUE PELLICHUSI.

4. HeymeHHe 4UTaTh U CTPOUTH IPa(UKN ¥ MIPUHLIUIIHATIHHBIE CXEMBI.

5. Heymenue noarotoButh K paboTe yCTaHOBKY WM JabopaTopHOe 00OpyIOBaHUE, IIPOBECTU
OTIBIT,

HEOO0XOAMMBIE PACUETHI, MIIM HCIIOJIB30BATh MOJYYCHHBIC JAHHBIC JJIS1 BRIBOJIOB.

6. HeOpexxHOE OTHONICHHE K J1a00paTOPHOMY 000PYIOBAHUIO M H3MEPUTEIHHBIM IPUOOpam.
7. HeymeHue onpeaenuTs NoKa3aHUE U3MEPUTENIBHOTO Ipudopa.

8. Hapymenune TpeGoBaHMii paBuil 0€30MaCHOTO TPY/AA P BBIIIOJHEHUN SKCIIEPUMEHTA.
Herpy0sie ommbku

1. HerounocTtu GopMynupoBOK, ONIpeAEICHHM, TOHATUH, 3aKOHOB, TEOPHUIl, BbI3BaHHBIE
HEIIOJHOTON

0XBaTa OCHOBHBIX IPU3HAKOB OINPEAEISEMOro MOHATHS, OIIMOKH, BHI3BAHHBIE HECOOIIIO/IEHUEM
YCIOBHI

MIPOBEJICHUH OIbITA WIH U3MEPEHUII.

2. OmmOKY B yCIOBHBIX 0003HAYCHUSIX HA MPUHITUITHAIBHBIX CXeMaX, HETOUHOCTH YepTeKeH,
rpaduKoB, CXeM.

3. Ilpomyck uia HETOYHOE HAITMCAHWE HANMEHOBAHUH €MHUT] (PH3HUECKIX BEITNIHH.

4. HepaunoHanbHBIN BEIOOp X0J1a pEIICHHUSI.

Henouetsr

1. HepatmoHanbHble 3aMCH IPU BIUYUCICHUSX, HEPALIMOHAIbHBIE IIPUEMbI BEIUHCICHHUH,
npeoOpa3oBaHUil M pelieHui 3a1a4.

2. Apudmerndeckue OMMOKH B BBIYMCICHHSIX, €CIU ATH OMMUOKH Tpy0O HE MCKAKAIOT
peaIbHOCTh

MOJIyYEHHOTO pe3yabTaTa.

3. OtaenbHbIe MOTPEHIHOCTH B GOPMYIHPOBKE BoIlpoca win oTBeta. 4. HeOpexkHoe BhINOTHEHHE
3ammucel, 9epTexei, cxeM, rpaguKoB.

5. Opdorpaduueckre U MyHKTyaI[MOHHBIC OIIHOKH.
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