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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS HAa YPOBHE CpeaHEro oOmero obpazoBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXEHHH U TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Mporpammel, npeactaBieHHbIX B PI'OC COO, a Taxke ¢ yuérom QeaepaabHOi
paboueil mporpaMMbl BOCIUTAHUSI U KOHIICTILIUH TpernojaBanus yueOHoro npeamera «Dusnka» B
oOpa3oBaTenbHbIX  opraHm3anusx  Poccuiickoit ~ ®epepanuyu, pean3ylOIUX  OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

CogepxaHue MporpaMMsbl 1Mo (pU3MKe HAMpaBlieHO Ha (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHBI Mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHuu ux ¢usnke Ha 0a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JESTEILHOCTHOTO Noaxoaa. [Iporpamma o gpusmke cooTBETCTBYET TPeOOBAHUAM
OI'OC COO K mIaHMpPYEMBIM JIMYHOCTHBIM, MNPEIMETHBIM M METalpPEIMETHBIM pPE3yJbTaTaM
0o0y4eHHs, a TaKKe yUYUTHIBAET HEOOXOJUMOCTh pealu3allud MEXIPEIMETHBIX CBA3CH (QHU3UKU C
€CTECTBEHHO-HaYyYHBbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpenenstoTcss OCHOBHBIE 1I€JIM U3yUEHUs
(GU3MKA Ha ypOBHE CpefHero ooOiiero oOpa3oBaHUs, TUIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUSI Kypca
(bu3HKH: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE Pe3yJbTaThl OCBOSHHS Kypca (U3UKKM HAa 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIC PE3yIbTaThI MO roJIaM O0yUeHUS;

e cojaepxanue yuyeOHoro mpeamera « Du3ukay mo rogam o0ydeHHs.

Odu3rka Kak Hayka 0 Hambosee OOIIMX 3aKOHaX MPUPOJIbI, BHICTYIMAs B KayecTBE y4eOHOTO
npeaMeTa B ILIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HAHHUH 00 OKpYyXarolleM MHpE.
[konabHBIN Kypc PU3MKK — CUCTEMOOOPA3YIOLIUH /111 €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKONBKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE TMPOIIECCOB U SIBICHUM, M3y4aeMbIX XHMHEH,
Ouonoruei, ¢puznueckoil reorpadueid u actpoHomuei. Vcmonp3oBaHe U aKTUBHOE NMPUMEHEHHUE
(bu3nyeCKUX 3HAHUN ONpeeNsseT XapaKTep W pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe
HHEPreTHKHU, TPAHCIOPTA, OCBOECHUS KOCMOCA, IOJIYYEHHS HOBBIX MaTepUaloB C 3aJaHHBIMU
cBoiicTBamu u Apyrux. M3yueHune GpU3MKu BHOCUT OCHOBHOM BKJIaa B (hOPMUPOBAHKE €CTECTBEHHO-
HAYyYHOW KapTUHBI MHpa oOydaromuxcs, B (OPMUPOBAHHUE YMEHUU MPUMEHITh HAYYHBIA METO]
MO3HAHUS MPU BINOJIHEHUN UMHU YUEOHBIX UCCIIEI0BaHUM.

B ocHOBy kypca pu3uku 171 YpOBHSI CpeHEro o01ero oopa3oBaHUs TMOJOXKEH P UIEH,
KOTOPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €r0 TOCTPOSHHUSI.

Hoesn yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBISETCS JIOTUYECKHU 3aBEPLIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCeX DPa3lenoB (PM3HMKH, BKIIOUAET KAaK BONPOCHI KJIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuszayuu. B cOOTBETCTBUM ¢ HEll MaTepual Kypca QHU3UKU OOBEAUHEH BOKPYT
dbuznueckux Teopuil. Benymum B kypce siBiseTcst GOpMUPOBAHKE TPEICTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaTe€pUH, BEIIECTBE U IOJIE.

Hoesa eymanumapuzayuu. EE peanuzanusi mpeanoiaraeT HCMONIb30BaHHE T'yMaHUTapHOTO
MoTeHIMana GU3NIeCKo HayKH, OCMBICIIEHUE CBSI3HM Pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3uku npeanonaraeT 3HaKOMCTBO C IIHPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes oxonoeuzayuu peamusyercs TOCPEACTBOM BBEICHHMS DIIEMEHTOB COJEpKaHMUS,
NOCBALIEHHBIX SKOJIOTUYECKUM Ipo0JieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C pPa3BUTHEM



TEXHUKU U TEXHOJIOTHH, a Takke 0OCYKIECHUs MPOOJEM PallMOHAIBHOTO IPUPOAONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JI€MEHTaMH Kypca (U3MKH Ha ypOBHE CpeaHero oOIero oOpa3oBaHUS
ABIAIOTCS  (Qu3nueckue Tteopuu (GopMupoBaHHE MPEACTABICHUH O CTPYKType IOCTPOCHUS
¢usndeckoil Teopuu, poau (yHIAMEHTAIbHBIX 3aKOHOB M IPUHLUUIOB B COBPEMEHHBIX
IPEJCTaBICHUSX O IPHUPOJE, IpaHHUIAX IPUMEHHUMOCTH TEOpUHM, ISl ONMCAHMS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IIPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAXO0J B Kypce (M3UKU pealn3yeTcs IpexkaAe BCero 3a Cuér
OpraHu3alMi 3KCIIEPUMEHTAIBHON JAedTenbHOCTH oOyuaromuxcs. [l 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO MCIOJNB30BAaHUE CUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB H
nabopaTopHBIX paboT, KOTOphIE B Tporpamme Mo (¢U3MKE OOBEAWHEHBI B OOIIMI CIHCOK
YUEHHUYECKUX IpaKTHUECKUX paldoT. BblieneHue B yKa3aHHOM IepedyHe JabopaTOpHBIX padoT,
IPOBOJUMBIX U1l KOHTPOJIS U OLEHKH, OCYIIECTBIISETCS y4acCTHUKaMH 00pa30BaTeNIbHOTO Ipolecca
UCXONsl W3 OCOOCHHOCTEH IUIAHUPOBAaHHWSI H OCHamleHWs kaOuHera ¢usuku. [lpu sTOoM
oOecrieunBaeTcs OBJIAJIEHUE OOyYarolIMMUCA YMEHUSMU IPOBOAUTH KOCBEHHBIE W3MEPEHUS,
UCCIICIOBAaHMSl 3aBHUCUMOCTEH (U3MYECKHUX BEJIUYMH M IIOCTAHOBKY OIBITOB 10 IIPOBEPKE
HPEJIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE ylesieTcs pelIeHUIO PacU€THBIX U KaueCTBEHHBIX 3ajad. [Ipu sTom s
pacu€THBIX 3aJla4 MPUOPUTETOM SIBJIAIOTCS 33JaYd C SIBHO 33JaHHOM (DU3MUYECKON MOJelnblo,
HO3BOJISAIOIINE IPUMEHATh U3yUSHHbIE 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJIHOT0 pasjiesia Kypea, Tak
U MHTErpupys 3HaHMUS U3 pasHbIX pa3zfenoB. JlJI KaueCTBEHHBIX 3aJad MPUOPUTETOM SBIISIOTCS
3a/laHusl Ha OOBsICHEHHE MPOTEKaHUS (U3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOIIEH >KU3HU,
TpeOytoniye BIOopa GU3nYecKoi MOIEH ISl CUTyalluH IPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmMu PI'OC COO k MaTepuabHO-TEXHUYECKOMY 00eCIeueHUI0
yuebHoro mnporiecca 6a30Bblif ypoBeHb Kypca (U3MKH Ha ypOBHE cpelHero olIiero oopa3zoBaHus
JIOJIKEH U3Yy4aThCsl B YCIOBHSIX MPEIMETHOIO KaOMHeTa (PM3UKH UM B YCIOBUSIX HHTETPUPOBAHHOTO
KaOMHETa TPEAMETOB €CTEeCTBEHHO-HAy4YHOro Iukia. B kaOunHere GU3MKH JOMKHO OBITH
HeoOxouMoe JabopaTopHOe 000pyAOBaHUE /ISl BHIIOJIHEHUS YKa3aHHBIX B IIporpamMme 1o (pu3uke
YUEHHUYECKUX MPAKTUYECKUX pabOT U JeMOHCTPALlMOHHOE 000py10BaHHE.

JleMmoHCTpaniioHHOe  00opyaoBaHue (OPMHUPYETCS B COOTBETCTBUU C  MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M OOECHEeYMBAET IMOCTAHOBKY MNEPEUYUCIIEHHBIX B IMPOTpaMMe IO
¢u3uKe KIIOYEBBIX JAEMOHCTpAlMH JUIsI HCCIENIOBaHMS H3y4yaeMbIX SBJIEHUH U IPOIECCOB,
HIMIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaBoparopHoe 0b60py0BaHME AJI YYEHHUECKHUX MPAaKTUYECKUX paboT popmupyercs B BUjae
TEMaTHYECKUX KOMITJIEKTOB U 00ecrieurBaeTcs B pacuéTe 0JIHOr0 KOMIUIEKTA Ha ABYX 00y4JaroIuXxcsl.
TemaTnueckne KOMIUIEKTHI JIaOOpaTOPHOrO OOOPYZOBAaHUS JIOJKHBI OBITh TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIOJIb30BAHUM AHAJIOTOBBIX M LHU(POBBIX MPHOOPOB, a TaKkKe KOMITBIOTEPHBIX
W3MEPUTEIIBHBIX CHCTEM B BUJIE ITU(DPOBBIX JTabOpaTOpPHUid.

OCHOBHBIMU LIEJIIMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHHME HHTEPECA U CTPEMIICHHS 00YUAIOIIMXCS K HAYYHOMY H3YUYEHHUIO TPUPOIHI,

pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHMA O HAy4HOM METOJl¢ TO3HAaHUS U  (OPMHPOBAHUE

UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIUM SIBJICHUSIM;
e (opMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yjbTaTa M3y4YeHHS OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAILHBIX 3aKOHOB (PU3HKH;



dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C HCIONb30BaHHEM (U3HUECKUX 3HAHUHA U
Hay4HbIX JI0KA3aTENIbCTB;

(dopmHpoBaHUE IPEICTABICHUN O POIH (PU3UKH JJIS PA3BUTHSA IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOT .

JocTmwkenne >THX Leield oOecreynBaeTcsl pelleHHeM CIEAYIOUIMX 3aJad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs:

npuoOpeTeHNEe CHUCTEMbl 3HaHHWK 00 0oOHmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJICKYJSPHYIO (DU3UKY, 3JIEKTPOJUHAMHUKY, KBAHTOBYIO
(GU3HUKY ¥ 3JIEMEHTHI aCTPO(U3UKH;

(dbopMHpOBaHUE YMEHHI MPUMEHSTh TEOPETUUCCKUE 3HAHUS [T OOBSICHEHUST (PU3NICCKUX
SIBIICHU B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;
OCBOCHHE CITOCOOOB PEUICHHS Pa3IMYHBIX 33/1a4 C SIBHO 3aJJaHHON (PU3NYIECKON MOJIEIBIO,
3aj1a4, MOAPA3yMEBAIOIINX CAMOCTOSATEIILHOE CO3aHne (PU3NIECKON MOJICITH, aICKBATHON
YCIIOBUSIM 3a]1a4H;

MOHWMAaHWe (U3MYECKUX OCHOB W MPHUHIUIIOB JCHCTBUS TEXHUYECKHX YCTPOWCTB W
TEXHOJOTHYECKHUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMU CaMOCTOSITCIILHOTO TUIAHUPOBAHUS W TPOBEACHHS (PU3MUECKHX
IKCIIEPUMEHTOB, aHAJIN3a U WHTEPIIPETAlMA WH()OPMAIINHU, ONPEACICHUS TOCTOBEPHOCTH
MOJIYYCHHOTO Pe3yJIbTara;

CO3JIaHUE YCIOBHU ISl PA3BUTHUS YMEHHH NPOCKTHO-HCCIIEIOBATEIBCKON, TBOPYECKOM
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpelHEro oOImero oOpa3oBaHUS
otBoauTcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11 kiacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Ipennaraemslii B mporpamme mo (U3MKE MepeueHb J1adopaTOPHBIX U MPAKTUYECKUX PadoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUUTENb JeNaeT BEIOOp MPOBEACHUS 1a00OPATOPHBIX padOT U OIBITOB
C yu€TOM UHANBUIYAIBHBIX 0COOCHHOCTEM 00yUYaromuXCsl.

COJAEPKAHUE OBYYEHUA

10 KUIIACC
Pa3nes 1. dusnka u MeTOAbl HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupozae. Haydnesle MeToAsl IMO3HAHMS OKpyXaromero mupa. Poib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCe MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3NYECKUX SBICHUH M mpoueccoB. Hayunsle rumotessl. Pusmueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.

Ponp u Mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAay4yHON KapTHHBI MHUDA, B
MIPaKTUYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmnHasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.
Pa3neu 2. Mexanuka
Tema 1. Kunemamuka

Mexannyeckoe nBrkeHHEe. OTHOCUTEIBHOCTh MEXaHUYECKOTrO JBMKeHUA. CUCTeMa OTCYETA.
Tpaexropus.



[Tepemerienne, CcKOpocTh (CpeiHsAs CKOPOCTb, MIHOBEHHAsh CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOW TOYKH, UX IMPOEKIUH HAa OCH CUCTEMBbI KoopAuHAT. ClOKEHHE NEpEeMELICHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MNpPsAMOJIMHENHHOE [BHXeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U IIEPEMEILECHUS MaTCpUaIbHON TOUYKHA OT BPEMEHHU.

CBoOonHOE majeHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneriHoe nBuxeHue. J[BHKeHne MaTEpUaIbHOW TOUYKH 110 OKPYKHOCTH C OCTOSIHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHass cKopocTh. Ileproa u yactora oOpaleHus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHudeckue yCcTpOHMCTBAa U NPAKTUYECKOE NPUMEHEHUE: CIIMAOMETp, ABUKEHUE CHAPANIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYN.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, HIUTFOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3zoBanne ABMXKEHUN € UCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue BuxkeHus Tena, OpOIIEHHOI 0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO Ma eHUs.

Hamnpasnenne ckopocTy py JBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3y4yeHne HepaBHOMEPHOIO JBUKECHHUSI C LIENIbIO ONPEAEICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSMH, NIPOHIACHHBIMU TEJIOM 3a IOCIIEJOBATEIbHBIC
paBHbIE MPOMEXYTKH BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBU’KEHUH C HaYaJIbHON CKOPOCTbHIO, paBHOU
HYJIIO.

N3y4eHne nBUKEHUS IIApUKa B BSI3KOM JKUJIKOCTH.

N3yuenue NBMKEHUS Tea, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. /lunamuka

IIpunnun otHocutenbHOCTH ['anunes. Ilepsbiil 3akoH HproTtona. MHepruanbHble CHCTEMBI
OTCUY€Ta.

Macca Tena. Cuia. [Ipuniun cynepnosunuu cuil. Bropoii 3akon HeroToHa U1t MaTepruanbHOU
Touku. Tpernii 3akoH Hpl0TOHA [U1s1 MaTEpUATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckas CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, ckoiabxkeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHMsI CKOJbKEHUs1 M cuia TpeHus nokos. Kosdduument tpenus. Cuna conpoTHBIECHUS NpU
JBUKEHHUH TeJa B )KUAKOCTU WM rase.

[TocTynaTtensHOE U BpallaTesIbHOE ABM)KEHHE a0COIIOTHO TBEPIOTO TeEa.

MOoOMEHT cuibl OTHOCUTENIBHO OCH BpaieHus. [lnedo cuiibl. YcnoBus paBHOBECHs TBEPAOTO
Tena.

TexHuyeckue yCTpOHCTBa U TNPAKTHUYECKOE MPUMEHEHHE: TMOJIIUIHUKYA, JABM)KEHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrIeHNE MHEPIIUH.

CpaBHEHHE Macc B3aUMOJICUCTBYIOIINX TEJI.

Bropoi1 3akon Herorona.

W3mepenue cuil.

CrnoxxeHue cuiL



3aBUCUMOCTh CHUJIBl YIIPYTOCTH OT Je(popMaruu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U NTAJICHHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnosus paBHOBECHs TBEPAOTO Tella. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBmxeHus: OpycKa 1o HAKJIIOHHOM TIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IIPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue yclIoBUN PaBHOBECUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPALICHMS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

HNmnynbc MaTepuanbHONM TOUYKU (Tena), CUCTEMBbl MaTEpHUalIbHBIX TOYEK. Mmmymnbc cuiel u
MU3MEHEHHNE UMITyJIbCca Teja. 3aKOH COXpaHEHHs UMITyJIbCca. PeakTHBHOE IBHKEHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckass sHeprusi marepuajibHON Touku. Teopema 00 HM3MEHEHMM KHHETUYECKOU
DHEPIUH.

[TorennuanbHas sHeprus. [loTeHuuanpHass 3Heprust ynpyro aeGopMuUpOBaHHON MpY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HENOTEHUUANbHbIE CHIbl. CBS3b PAOOTHl HEMOTEHLUMAIbHBIX CHUJI C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM HEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHnyeckue yCTpOHCTBA M IPAKTUYECKOE INPUMEHEHHE: BOAOMET, KOINEp, NPYKUHHBIN
IIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexos moTeHLIMATBHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne abCONIOTHO HEYIPYroro yjaapa € TIOMOIIbI JIBYX OJUHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXaHUYECKON SHEPTUU Tella Ha IpUMepe
PacTsKEHUsI pE3UHOBOIO JKIyTa.

Pa3nea 3. MosekyasipHasi pu3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOI Meopuu

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHHM U UX ONBITHOE OOOCHOBAaHHE.
bpoyHnoBckoe aBmxkenue. Auddysus. Xapaktep IBUKEHUS W B3aUMOJICHCTBHUS YacCTHIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, JKUAKOCTEH U TBEPABIX Tel U 0OBSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX MoJenei. Macca u pazmepsl Mosekyil. Konnuectso BemectBa. [loctosnHas ABorapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopene wuneanbHOro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONH TEOPHH
U/IeabHOTO raza. AOCOIIOTHAs TeMIIepaTypa Kak Mepa CpeHeld KMHEeTHUECKOW SHEPTUHU TETIJIOBOTO
JIBrKeHMs yacTul rasa. lllkana remnepatyp KenbBuna. I'a30Bble 3akoHbI. Y paBHeHHe MeHnneneeBa—
Knaneiipona. 3akon JlanbToHa. M3omponecchl B UICAIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBiIeHUE H30MPOLIECCOB: U30TEPMA, H30X0pa, n300apa.

TexHUUECKue yCTPONWCTBA U MIPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu



OnbIThl, JTOKa3bIBAIOLIME JIMCKPETHOE CTPOCHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 0 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Mogpens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOIO B3aUMOAECHCTBHSL.

Monens, WUTIOCTpUpPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, HJUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEPEHNUH 00bEMa KOMHATHI,
JIaBJICHUsI U TEMIIEPATypbl BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY TapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoauHaMuueckass cuctemMa. BHYTpeHHsAsI SHeprusi TEpMOAMHAMUYECKOM CHCTEMBI U
crocoObl €€ u3MeHeHus. KonuuecTBo TeruioTsl U pabota. BHYTpeHHsISI SHEprusi 0AHOATOMHOI'O
uaeanbHOro rasa. Buasl Temonepenaun: TEIONPOBOJHOCTb, KOHBEKIIMS, U3JIyYEHUE. Y IeNbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IPU TEIUIONEepeaaye.

[Tonsitue 00 agnadbarnoMm mpouecce. [lepBriil 3akoH TepMoauHaMuku. [I[pruMeHenne nepBoro
3aKOHA TEPMOJMHAMUKY K u3onporeccaM. ['papuyeckas uuTepnperanus paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TernnoBeie MamuHbl. [IpuHIMNB qeficTBUS TeruioBbIX MamuH. [IpeoOpasoBaHust YHEPrUH B
Teru1oBbIX MamuHax. Koadduuuent noneznoro neiicteus TemioBo Mamuusl. [ukn Kapho u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKHY.

TexHr4ecKkue yCTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpEHHEHN 3HEPTUHU TeNa MPH COBEPILIEHUU padOThl: BbUIET MIPOOKH U3 OYTHUIKU
MoJ JEeHCTBHEM CXXaToro BO3[yXa, HarpeBaHue d¢upa B IJATyHHOH TpyOke MyTEM TpeHUs
(BHI€OIEMOHCTpAITHS ).

W3meHeHne BHyTpeHHEHN sHepruu (TeMIepaTypsl) Teja Ipu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElNsl BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenne yaenbHOU TeMTOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapoobpazoBanue n koHaeHcanus. Mcnapenue u kuneHue. AGCOMIOTHAsE U OTHOCUTENbHAs
BIQXKHOCTh BO3AyXa. HacelmeHHBIH map. YienbHas TEIUioTa mapooOpa3oBaHus. 3aBHUCHMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUSI.

TBépnoe temo. Kpucrammmueckne u amopdHbie Tela. AHU30TPONHUS CBOWCTB KPHUCTAJUIOB.
Kunkue xkpucrannsl. CoBpeMeHHbIe MaTepuansl. [InaBnenue u kpuctamu3anus. Y qenbHas TermioTa
riaBnienus. Cyomumarust.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE INPHUMEHEHHE: TUIPOMETP M IICHUXPOMETP,
KAJIOPUMETP, TEXHOJIOTUH MOJIYUYEHUSI COBPEMEHHBIX MaTepUanoB, B TOM YKCIIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTHUHU.

Jlemoncmpayuu



CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenne npyu NoHMKEHHOM JIaBJICHUH.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaulioB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne OTHOCUTEIbHOMN BIa)KHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Dnexkmpocmamuka

DnexTpuzanus Tell. DIeKTpUUecKui 3apsas. JBa Buia anekTpuyeckux 3aps10B. [[poBogHuKH,
JURJIEKTPUKHU U TIOJTYTIPOBOJHUKHU. 3aKOH COXPAHEHUs MIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kynona. ToueuHslil 31eKTpuYeCKuid 3apsii. DIEKTPUUECKOE
nosie. Hanmpsxk€HHOCTB 3eKkTpudeckoro mnoiid. lIpuHIMN cynepno3uuuy 3JIEKTPUYECKUX IOJICH.
JIuHuK HanpsHKEHHOCTH IEKTPUYECKOTO MOJIS.

Pabora cun anexrpoctarnueckoro nois. [lorenuuan. Paznocts norenuunanos. [IpoBoauuku u
JUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€. JuanekTpuyeckas NpoOHUIAeMOCTb.

OnektpoéMkocTh. KoHaeHcaTop. OJEKTpPOEMKOCTh IUIOCKOTO KOHJEHCATopa. OHEprus
3apsKEHHOT0 KOHJEHCATOopa.

TexHnyeckue YCTpOHCTBA M MPAKTUYECKOE IMPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
JNIEKTPOCTaTUYECKasl 3allUTa, 3a3eMIJIEHUE SJIEKTPONPHOOPOB, KOHJEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3aumoaencTBue HadIEKTPU30BAHHbIX TEIN.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX TEll.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JIMDIIEKTPUKN B 2JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IJIACTUH, PACCTOSIHUS
MEXy HUIMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenne 21eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKUH TOK. Y CIIOBUS CYILIECTBOBAHMS JIEKTpUUYECKOro Toka. Mctounnku Toka. Cria
ToKa. [loCcTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y IEIbHOE CONMPOTUBIICHUE BeniecTBa. [locaenoBarenbHoe,
napajuieJIbHOE, CMEIIaHHOE COEIMHEHNE TPOBOIHUKOB.

Pabora anexrpuueckoro Toka. 3akoH J[xoyns—JIena. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DNEKTPOABUKYIAsl CUJIa U BHYTPEHHEE COIIPOTUBIIEHHE MCTOYHUKA TOKa. 3akoH OMa amns
MOJTHOM (3aMKHYTOM) AJIeKTprIeckoi nenu. KopoTkoe 3aMbpIkaHue.

DJIEKTPOHHAs TPOBOJUMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb COMPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TomynipoBoauku. CoOCTBEHHAsI U MPUMECHAs IPOBOUMOCTH MOTYNIPOBOTHUKOB. CBOMCTBA
p—n-niepexona. [ToxynpoBOHIUKOBBIC TPHOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpaXx MW paciiaBax 3JIEKTPOIUTOB. DIJIEKTPOIUTHYECKAs
Jucconuanus. IEKTPOIIN3.

DJIEKTpUUYECKUM TOK B ra3zax. CaMOCTOSITENIbHBIM M HECAMOCTOSITEbHBIN pa3psa. MomHus.
[Tna3ma.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETpP, BOIBTMETp, PEOCTar,
MCTOYHUKU TOKA, DJIEKTPOHArpeBaTeIbHbIC MPUOOPHI, 3JEKTPOOCBETUTEIbHBIE TIPUOOPHI, TEPMOMETP
COIMPOTUBIICHUS, BAaKyyYMHBIM TUOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN IHO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, ILJIOIIAIU
MONIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMmoe wu3MepeHue 3IIEKTPOABUKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TIajlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3yXa.

OaHOCTOPOHHSS TPOBOJAMMOCTD AUO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenne cMemanHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3neKTpoABMKYILEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmroienue snektponusa.

Me:xnpeameTHble CBSI3U

Nzyuyenne kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce OCyIIECTBISETCS € Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.

Medswxcnpeomemuvie nonsmusi, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAYYHOTO TTO3HAHUSI: SIBIICHUE,
Hay4HbId (DakT, THmore3a, (Qu3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHHE, SKCIIEPUMEHT,
MOJICJIUPOBAHUE, MOJIENb, UBMEPEHHE.

Mamemamuxa: penieHre CUCTEMbI ypaBHeHUH, TuHEHas QyHKIuUs, mapabona, runepboa, ux
rpa¢uki M CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPHI M UX MPOEKIIMHA Ha OCH KOOPAWHAT, CJI0KCHHE
BEKTOPOB.

buonocus: MexaHuueckoe NBIDKEHUE B KUBOHM mpupone, muddys3us, ocMoc, TEI000MeH
KUBBIX OPTraHW3MOB (BHBI TEIUIONEPEAaun, TEIIOBOE PABHOBECHE), DJECKTPUUYECKHUE SBJICHHS B
KUBOW MPHUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHUE aTOMOB M MOJEKYJ, MOJIb BEUIECTBA,
MOJISIpHAsi Macca, TeIUIOBBIE CBOKMCTBA TBEPABIX TEIl, )KUAKOCTEH U Ia30B, dJIEKTPUYECKUE CBOMCTBA
METaJUIOB, ANEKTPOJUTUYECKAs TUCCOLMALNS, TAIbBAHUKA.

l'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeodbpazoBaHue ABMKCHUN C WCIMOJIB30BAHUEM MEXAHHM3MOB, YYET TPEHHS B
TEXHUKE, MOAMIUITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE (paKkeTa, BOJOMET
U JIpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOW XOJIOAWIBHUK,



KOHJIULMOHEDP, TEXHOJIOTUHU TOIyYEHHUs] COBPEMEHHBIX MAaTEPHUAIOB, B TOM YHCJIE€ HAHOMATEpPHUaJOB,
U HAaHOTEXHOJIOTUH, OSJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJIEHHE OJIIEKTPOIPUOOPOB, KCEPOKC,
CTPYWHBIM TPHHTEP, 3JIEKTPOHATrpeBaTENbHbIE TNPUOOPHI, AIEKTPOOCBETUTENILHBIE MPUOOPHI,
rajbBaHUKa.

11 KUIIACC
Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

ITocTostHHBIE MarHUTHL. B3auMopaeiicTBue NOCTOSHHBIX MarHUTOB. MaruutHoe nosie. Bektop
MarHuTHOM MHAYKIMH. [I[prHIMN cynepno3suuy MarHUTHBIX ITOJIe. JIMHUM MarHUTHON MHAYKIUH.
KapTuna nuHuii MAarHUTHOM MHIYKIIMU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe Moje npoBOAHMKAa ¢ TokoMm. KapThHa NUMHUNA MHAYKUMA MarHUTHOTO MOJIs
JUTMHHOTO MPSIMOTO MPOBOJIHMKA U 3aMKHYTOI'O KOJIBLIEBOTO MIPOBOJIHUKA, KATYIIKHA C TOKOM. ONbIT
Opcrena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb ¥ HalpaBJICHHE.

Cuiia Jlopenia, e€ Moiyib 1 HampaBlieHUE. [[BH)KeHHE 3apsSKEHHOM YaCTUIlbl B OTHOPOIHOM
MarHuTHOM noJje. PaGorta cunbl JlopeHna.

SIBneHne  ANEKTpOMarHUTHOM MHAYKUMK. IIOTOK BEKTOpa MAarHUTHOM  MHAYKIUH.
DNEeKTPOABMKYIIAS CUJIa MHAYKUUHU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Dapazes.

BuxpeBoe »iekTpuueckoe Iose. DJEKTPOABUXKYIIAs CHJIa HHIAYKIMU B IPOBOJAHHUKE,
JBUKYIIEMCS IOCTYIIATE€IbHO B OJTHOPOJITHOM MarHMTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIEHHE CAMOMHTYKIIMU. DJIEKTPOIBUKYIIAsl CHUJIa CAMOMH Ty KIIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuuyeckue yCTpOCTBA W NPAKTHUECKOE MPUMEHEHHME: IOCTOSIHHbIE MAarHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTULl, HHAYKLIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHNE DIIEKTPOHHOTO Iy4YKa MarHUTHBIM IIOJIEM.

JIMHUYM UHIYKIIMY MAarHUTHOTO TMOJIS.

B3anMozeicTBre JByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKITHH.

ITpaBuio Jlenna.

3aBUCHUMOCTb JJIEKTPOABIIKYIIEH CHIIBI MHAYKIHUHU OT CKOPOCTHM W3MEHEHUS MarHUTHOIO
MOTOKA.

SIBieHure caMOMHTyKIIUH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKHU C TOKOM.

HccnenoBanue JeiCTBUS IOCTOSIHHOTO MarHUTa HA paMKy C TOKOM.

HccnenoBanue siBIEHUS 2JIEKTPOMATHUTHON UHAYKIUH.

Pa3nes S. KosieOanust u BOJTHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KOEOAHUS



KonebGarenbnast cuctema. CBOOOIHBIE MeXaHWYECKHME KojeOaHus. [apMoHWYEecKue
konebanus. Ilepuon, wdactora, amrumtyna u  ¢asza konebanuil. I[lpyXMHHBIH MasTHUK.
MareMaTHuecKuii MasTHUK. Y paBHEHHE rapMOHMYECKHX Kosiebanuid. IlpeBpamienue sHepruu npu
rapMOHUYECKUX KOJeOaHMSIX.

Konebarenbubiif koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbBIE KojeOaHUs B UACAIbHOM
K0JIeOATEIbHOM KOHTYpPE. AHAJIOTHS MEX/ITYy MEXaHUYECKUMH U 3JICKTPOMAarHUTHBIMU KOJICOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTUU B HCATbHOM KOJIeOAaTeIbHOM KOHTYPE.

[IpencraBiaenue o 3aTyxarolUX KosieOaHHUAX. BBIHYKIEHHblE MEXaHMUYECKHE KOJIeOaHus.
Pe3onanc. BeiHyXeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

ITepemennbiii Tok. CHHycOMIalbHBIA NEpEMEHHBIH TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSYKEHUSI.

Tpancopmarop. IIpousBoacTtBo, mnepegaya M IMOTPEOJICHHE 3IIEKTPUUYECKONW HHEPruu.
OKOJIOTUYECKME PHUCKM IIPU  NPOU3BOACTBE 3JIeKTpodHepruu. KynbTypa HCHOIB30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHu4eckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHE: NIEKTPUUECKUI 3BOHOK, T€HEPaTop
IIEPEMEHHOT0 TOKA, IMHUU JIEKTponepeay.

Jlemoncmpayuu

HccnenoBanue napaMmerpoB KoseOaTeNbHOM cHUCTeMbl (MPYKUHHBIM WM MaTeMaTHYeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux Koiae0aHui.

HccnenoBaHue CBOMCTB BBIHYKJICHHBIX KOJICOAHUH.

HabGmonenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcumsuiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAlpsDKEHWsT OT  BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mpu mocneoBaTeNbHOM COEIUHEHUHM PE3UCTOpa, KATYIIKU HHIYKTHUBHOCTH H
KOHJIEHCATOopa.

Mogenb TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAIbIX KOJIOaHWM rpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanue NepeMEHHOI0 TOKA B LIENIN U3 TIOCIIEI0BATEIBHO COEMHEHHBIX KOHJEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanundeckue BOJIHBI, yCIIOBHs pacnpoctpaHeHusd. [lepuoa. CkopocTe pacnpocTpaHeHUs U
JuinHa BosiHBL. [lonepeunbie U poAoibHble BOJMHBL. VHTepdepenus n tudpakiuus MEXaHMYECKIX
BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJHBL. YCIIOBUS M3IY4YEHHs] 3JEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHraius BektopoB E, B, V B anexTpomarautHoii BonHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  TIpeJoMiIeHue,  noysipu3anus,  audpaxnus,  uHTepdepenuus.  CkopocTh
JJIEKTPOMAarHUTHBIX BOJIH.

[ITkana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHne 311eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpyHIMIIBI paguOCBSI3U U TeleBUACHUA. Paguonokanmys.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl.



TexHu4eckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBas TMarHOCTHKA B TEXHUKE U MEAULIMHE, pajiap, paJuoNpuEMHUK, TEIEBU30p, AaHTCHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habumonenne otpakeHus U IPEIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny v AMPpakiui MEXaHUYECKUX BOJIH.

3BYKOBO pe30HaHC.

HaGmroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYIOW U 9aCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, NIPEIOMIIEHUE, MTOJISIpU3aLNs,
nudpakiys, HtHTEpPEpeHIIHS.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOJIHOH cpee.
JIyd cBera. ToYEUHBII UCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpaXkeHus cBeTa. [locTpoeHne n300pakeHui B IJIOCKOM 3epKaje.

[Tpenomnenue cBera. 3aKOHBI MpeIOMIICHHS cBeTa. AOCONMIOTHBIN MOKa3aTeNb MPEIOMICHHUS.
[TontHoe BHyTpeHHEe oTpakeHue. IIpeenbHbIi yroi MoaHOro BHYyTPEHHET0 OTPayKEHUSI.

Hucnepcus ceeta. CiioxxkHbli cocTaB 6enoro cera. L{ser.

Cobupatoliue 1 paccenBaroiye JuH3bl. Tonkas muH3a. GOKyCHOE pacCTOSIHUE U ONTHYECKas
cua ToHKO# uH3bL. [TocTpoeHue n3o06pakeHuil B coOUparonfX U paccenBarouX JuH3ax. opMyia
TOHKOM JIMH3EI. Y BEeJIMUEHHE, TaBacMOe JTHH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. MnTepdepenius cera. KorepeHTHble HCTOYHUKH. Y CIOBUS HAOIIOIEHUS
MaKCHMyMOB U MHUHHUMYMOB B MHTE€P(HEPEHIIMOHHONW KapTHHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpaxnus ceera. {udpakiuonHas pemérka. Y cioBrue HabI0IeHUs ITaBHBIX MaKCHMYyMOB
IpY NaJleHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(DPAKIIMOHHYIO PELIETKY .

[Tonsspu3zanus ceera.

TexHuuyeckue yCTpOHCTBA W TPAKTUYECKOE IPUMEHEHHe: O4YKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS PEIIETKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeiHOe pacnpocTpaHeHue, OTpaKeHHe U IpesiomyieHne cBeTta. OnTuueckue
npuOOopHI.

[TostHOE BHYTpEHHEE OTpakeHHne. MoJienb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKPOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIiinm crera.

Habmonenue nugpakiuu cera.

Habmronenue aucrnepcuu cBera.

[TomyuyeHue cnekTpa ¢ HOMOLIBIO PU3MBI.

[TomyueHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne noka3aresns IpeioMIEHUS CTEKIIA.



HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.
HabGnronenue qucnepcuu certa.
Pa3nen 6. OcHOBBI crIeUAJIBHONH TEOPUHM OTHOCUTEIBLHOCTH
I'paHunbl MPUMEHUMOCTH KJIACCHYECKOW MexaHWKH. l[locTynaTel crnenuanbHOW Teopuu

OTHOCHUTCIIBHOCTH: HHBApUAHTHOCTD MOIYJIA CKOpPOCTH CBE€Ta B BAaKyyM¢€,

MPUHITAT
OTHOCUTEJILHOCTHA DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

:‘)HepFI/IH H UMITYJIbC peHﬂTHBHCTCKOﬁ qaCTUILIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPIUs OKOS.
Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmeol Keanmoeoii onmuKu

®otonbl. @opmyiia [lnanka cBs3u 3Hepruu (HOTOHA C €ro YaCTOTOW. DHEpPrus U UMITYJIbC
dboToHa.

OtkperTe u uccnenoanue pororddexra. Onbrrer A. I'. CroneroBa. 3akoHsl GoTodhdhekTa.
VYpaBuenue DitHmreliHa i porodddexra. «KpacHas rpanuna» Gotorddexra.

JlaBnenune cBera. OnwiTel [1. H. JIeOenena.

XuMHUYECKOe JIefcTBUE CBETA.

TexHuueckue yCTPOWCTBA W TPAKTUYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (HOToAaTUHK,
COJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢ ekt Ha yCTaHOBKE € IIMHKOBOM MJIaCTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccestHuto o -uactuil. [InanerapHas Moenb
atoMma. [loctynars! bopa. M3nyuenue u nornomienne GOTOHOB MpH MEPEXO/I€ aTOMa C OTHOTO YPOBHS
SHEpPruM Ha Apyroi. Buasl cniekTpoB. CriekTp ypOBHEN SHEPIUHU aTOMa BOJOPO/IA.

BonnoBele cBolicTBa yactull. Bonnel ne bpoinsa. KopmyckyaspHO-BOIHOBON Ayaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE TNPUMEHEHHWE: CIEKTPAJbHBIA  aHAIMU3
(criekTpockoI), 1a3zep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopens onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmoneHue nuHeuaThIX CHEKTPOB U3ITyUeHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue nuHENYaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCHEPUMEHTHI, TOKA3bIBAIOUINE CI0XHOCTh CTPOEHUs siipa. OTKpbITHE PAJMOAKTUBHOCTH.
Oneiter Pezepdopaa mo ompeneneHuio cocraBa paanoakTUBHOTO u3mydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3ilydeHus. BiusHue paguoakTUBHOCTH Ha )KUBbBIE OPIaHU3MBI.

OTtkpeITHE TTpOTOHA W HelTpoHa. Hykionnas monens sipa ['eitsenOepra—MBanenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.



Anbda-pacniaz. DIEKTpOHHBIH M TIO3UTPOHHBIA Oera-pacmaz. ['amma-usmydenwe. 3aKoH
paZioaKTUBHOIO pacmaja.

DHeprust CBSI3M HYyKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepnslii peaktop. TepmosinepHsiii cuaTe3. [IpobaeMbl ¥ IEPCIIEKTUBBI SAACPHON YHEPTETHUKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTEeTHKU.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTallbHbIe B3auMOIeHCTBUS. EquHCTBO (pr3nueckoi KapTHHBI MUpA.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TynK HOHMU3UPYIOLINX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHs acTpoHOMUU. [IpuKiIagHOe 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

Connue. ConHeunast akTuBHOCTb. MicTounnk sHeprun ConHua U 3BE3/1. 3BE3/1bl, UX OCHOBHbIE
XapakTEepUCTUKU. JluarpamMma «CHEKTpaJlbHBIM KJIACC — CBETUMOCTBY». 3BE3MBI IJIaBHOM
MOCJIEZIOBATEIbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETHUMOCTb» ISl 3BE3A  IJIaBHOMU
nocieaoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE37. CoOBpeMEHHbIE TPEACTABIEHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTanbl KU3HU 3BE3L.

Mneunsiii [IyTe — Hama [NanakTtuka. [lonoxxenue u npmxenne Connna B [anaktuke. Tumsl
rajlakTuk. PajmoranakTiky U kBazapel. YEpHbIE ABIPHI B siIpax rajakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa06na. Pasberanme ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.

MacumrabHast ctpyktypa Beenennoil. Meraranaktuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenus HeBOOpYKEHHBIM TJ1a30M C MCIIOJIB30BaHHEM KOMITbIOTEPHBIX MPUI0KEHUHN IS
OTIpeNieIeHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO [aTy: OCHOBHBIE CO3BE3JUS
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Hab6mronenus B Teneckon Jlynsl, muraner, Mieanoro [lyTu.

O0o0maroniee NOBTOpeHHE

Posb pu3nky u acTpOHOMUU B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM, COLIMAIBHOM U 3TUYECKON
cdepax IesATeNbHOCTH YEJIOBEeKa, POJib U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOM
KapTHUHE MUpPa, POJIb PU3NYECKON TEOpUHU B OPMUPOBAHUH MPEJCTABICHUHN O (PU3HUECKON KapTHHE
MHUpa, MECTO (pU3MUECKOW KapTUHBI MUpPa B OOIIEM psY COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX
MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usmku 06a30BOro ypoBHsS B 11 Kiacce OCYIIECTBISETCA C y4E€TOM
COJIePKATENBHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMy MaTeMaTUKH, OUOJIOTUH, XUMUH, Teorpaduu
Y TEXHOJIOTHH.



Medsicnpeomemnule noHsimus, CBI3aHHBIC C H3yYEHUEM METOJIOB HAYYHOTO TIO3HAHHUS: SIBJICHHE,
HayuyHbId (pakT, rumoresa, (hU3WUECKas BEIUYHMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, JKCIICPHUMEHT,
MOJICTTPOBAHUE, MOJICIh, H3MEPEHHUE.

Mamemamuxa: pelIeHWE CHUCTEMbl YPaBHCHHM, TPUTOHOMETPUYECKHE (QYHKIIMH: CHHYC,
KOCUHYC, TAHI'CHC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYCCKOE TOXKIECTBO, BEKTOPBI M UX IIPOCKIIUN
HA OCH KOOPJHMHAT, CJIOXCHHE BEKTOPOB, MPOU3BOJIHBIC 3JIEMEHTAPHBIX (YHKIUN, MPH3HAKU
o100UsI TPEYTOJILHUKOB, OMPEICICHHE TIOMIAIN TUIOCKUX GUTyp U 00hEMa Ted.

buonocus: 3neKTpUYECKUE ABJICHUS B )KMBOW IPUPOJIE, KOJIeOATEIbHBIC IBUKCHHS B JKUBOMH
IIPUPOJIC, ONITUYCCKHUE SIBIICHUS B XKUBOH MPHUPOJIC, ACHCTBHE PaIdallii Ha JKUBBIC OPraHU3MBbI.

Xumus: CTpOCHHUE aTOMOB M MOJICKYJI, KPUCTAJUTHYECKASI CTPYKTYpa TBEPIBIX TEJ, MEXaHH3MBI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIBHBIN aHaIN3.

l'eocpaghus: MarHuUTHBIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py, (OTOChEMKA 3EMHOMN
MOBEPXHOCTH, TMPEJACKA3aHNE 3eMJICTPACCHUM.

Texnonoeus: TUHUM JJIEKTpPOTIEpeaad, IeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAS T1€4Yb, pajap, paguonpuéMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
IPOCKIIMOHHBIN amapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOoro mnpenmera «Ddusuka» Ha YpOBHE cpeaHero ooOimero o0pa3oBaHUS
(6a30BBIi1 YPOBEHB) JOMKHO 00ECTIEYUTh TOCTHKEHUE CIEAYIOIINX JTMYHOCTHBIX, METaPEeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS yueOHoro mnpeamera «Du3ukay TOJKHBI OTpaxarb
TOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXcs pPyKOBOACTBOBAaTbCcA C(HOPMHUPOBAHHOW BHYTpEHHEH
NO3HULKEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIM, TO3UTUBHBIX BHYTPEHHHUX yOEXICHUH,
COOTBETCTBYIOIINX TPAJAULUOHHBIM LIEHHOCTSIM POCCHIICKOro 00IIEeCTBa, paCUIMPEHNE KU3HEHHOTO
OTbITa U ONBITA JESATENILHOCTU B MPOIIECCE PEeaTu3alii OCHOBHBIX HAlpaBJIE€HUI BOCIUTATEIbHON
JESATEIIBHOCTH, B TOM UHUCIIE B YACTHU:

1) rpaxaaHCKOr0 BOCIMTAHMS:

c(OpMUPOBAHHOCTH I'PaXkTAHCKON MO3ULIUN 00YyYaroIIerocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I11ecTBa;

NPUHATHE TPAJUIHOHHBIX OOIIEUeNIOBEYECKUX T'yMAaHUCTHUYECKUX U JAEMOKPATHUYECKUX
IIGHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JESTEbHOCTh B MHTEpecax TIpa)kJIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYTMpPaBIE€HUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJICHCTBOBATD C COIIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBHH € X (DYHKLIUIMHU
Y Ha3HA4YEHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU M BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKUX YUEHBIX
B 00s1acTi (DU3UKH U TEXHUKH,



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh Ha
MOpaJIbHO-HPAaBCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YUEHOTO;

OCO3HAHKE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOHYMBOTO Oy IyIIero;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIOYAs ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3MYeCcKOi HayKe;

5) Tpy10BOro BOCIIMTAHHUS:

WHTEpPEC K Pa3InIHbIM chepam mpoPecCHOHATBHON ASSITETbHOCTH, B TOM YHCIIE CBI3aHHBIM C
¢u3uKOil ¥ TEXHWKOH, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOp Oynaymiei mnpodeccun u
peanr30BbIBATh COOCTBCHHBIC JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHMIO W caMOOOpa3oBaHHUIO B 00JIacTH (PU3MKK Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIATAHMA:

c(OPMHUPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHUE TJOOAJIBHOTO XapakTepa
IKOJIOTUYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE JICUCTBUI B OKPYXAIOIIECH Cpelle HA OCHOBE 3HAHUS LEeh
YCTOWYMBOTO Pa3BUTHUS YESIIOBEUCCTBA;

pacuIMpeHre OIbITa IEATSIBHOCTH YKOJOTHUECKON HAIPABICHHOCTH HA OCHOBE MMEIOIIHXCS
3HaHWi 10 PusHKe;

7) IEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil Haykw;

OCO3HAaHHE IIEHHOCTH HAy4YHOW NEeATeIbHOCTH, TOTOBHOCTh B MpOIlECCe M3ydeHUs (PU3UKU
OCYIIECCTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIIPHOCTh MHIUBHTyaIbHO U B TPYTIIIC.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jornueckne aeicTBUs:
CaMOCTOSITENIbHO (HOPMYyJIUPOBaTh W aKTyaJU3UpOBaTh TMpoOJeMy, paccMaTpuBarh €&
BCECTOPOHHE;
ONPEAENATD LEN EATENbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NUECKUX SBICHUSX;
pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaINu3a UMEIOIINXCS MaTepUaIbHbIX U
HEMaTEepHaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEISAM,
OLIEHUBATh PUCKU MTOCIEACTBUM AEATEIBHOCTH;
KOOPJAMHUPOBAaTh W BBINOJHATH pPabOTy B YCIOBUSIX pPEAJbHOr0, BUPTYaIbHOTO W
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;
pa3BI/IBaTI> eraTI/IBHOG MBIIIIJICHUC HpI/I peIJ_IeHI/II/I KN3HCHHBIX HpO6JIeM.
ba3zoBble uccieaoBarejibCckue AecTBUS.
BIIAJICTh HAYYHON TEPMHUHOJOTUEH, KIIFOUEBBIMH IMOHATUSIMH M METOJaMU (DU3UICCKON HAYKH;
BIIQZICTh HaBbIKAMH YYEOHO-MCCIIEIOBATEIbCKOM M TMPOEKTHON JAESITEIBHOCTH B 00JIacTH
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHHOMY TOMCKY METOJOB PEIICHUS 3a/1ad
(I)I/IBI/I‘-IGCKOFO CO,Z[ep)KaHI/ISI, HpI/IMCHeHI/IIO paanqulx METOAOB IIO3HAHUA,



BJIQJIETh BUJAMHU JIE€ATEIbHOCTU IO TMOJYYEHUIO HOBOTO 3HAHHS, €ro HWHTEpIpeTalNH,
peoOpa3oBaHUIO0 U MIPUMEHEHHUIO B PA3IUYHBIX YUYEOHBIX CHTYaIUSX, B TOM YHUCIE MPH CO3JIaHUN
y4eOHBIX TIPOCKTOB B 00JIACTH (PU3UKH,

BBISIBJISITH IPUUMHHO-CJICICTBEHHBIE CBA3HM U aKTyaJU3WPOBATh 3aj1auy, BBIABUTATh TUIIOTE3Y
e pelieHus, HaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl
U KPUTEPUU PEIICHHS,

AHATM3UPOBATH IMOTYYCHHBIE B XO/I€ PEIICHUS 33a4l PE3yJIbTaThl, KPUTHYECKH OILICHUBATH X
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIEC 33/71a4U B 00pa30BaTEIbHON NEATEIBHOCTH, B TOM
qHCIIe TIPU U3YYCHUH (DU3HKWY;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETbh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTUUECKYIO 00J1aCTh KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOXO/IbI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, IOy CKAIOIINE aTbTCPHATHBHBIC PEIICHUSI.

PaGora ¢ undopmanmeii:

BJIQJIETh HABBIKAMU MONy4YeHHs WHOpMaluu (PU3MYECKOro CoAepKaHHUs M3 HCTOUYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEILHO OCYIIECTBIISTh IIOUCK, aHATN3, CHCTEMATH3AIUIO M HHTEPIIPETAIHIO
uH(GOPMAIIUN PA3IMIHBIX BHIOB U OPM TPEACTABICHUS;

OILICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIONIb30BaTh CPEACTBAa MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTaHHM3AIMOHHBIX 3a7ad C COOJOJIeHUEM TpeOoBaHUM
SPrOHOMUKH, TEXHUKH 0€30ITaCHOCTH, THTUEHBI, PECYPCOCOSPEIKEHUS, TPABOBBIX M ATHICCKUX HOPM,
HOpPM UH(POPMAITMOHHOMN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJIEPKAHUS B PA3IMUHBIX QopMaTax ¢ y4éTOM Ha3HAuUCHUS
uHpOpMAIlMM ¥ TEJICBOM ayJAWTOPHH, BHIOMpas ONTUMAIBbHYIO (OpMY TIPEIACTABICHUS U
BH3YaJIH3aIiu.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

OCYILECTBIIATH OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYyallUi U cMATYaTh KOHQIUKTHI;

pa3BEPHYTO U JIOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBHUIyaJbHON paboThI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBMH C Yy4€ToM OOIIMX HHTEPECcCOB U
BO3MOXHOCTEH KaX/10T0 WieHa KOJUIEKTUBA,;

MPUHUMATH 1I€JTU COBMECTHON J1€ATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH JAEHCTBUS
10 €€ JOCTUKEHHIO: COCTABIIATH IIaH IEHCTBUM, PACIIPEAEIATD PO ¢ Y4ETOM MHEHUI YYaCTHUKOB,
00Cy»X/1aTh pe3yJIbTaThl COBMECTHOI paboThI;

OILICHMBATh Ka4eCTBO CBOETO BKJIA/a M KaXJ0ro y4acTHHKAa KOMaH/bl B OOIIMI pe3ysbTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MJEU C IO3ULMUM HOBHU3HBI, OPUTMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATD ITIO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA



Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBJIATh II03HABATENIbHYIO JESATEIBHOCTh B 00JacTH (U3MKH |
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIATh IUIAH pEUIeHHs] pacY€THBIX M KAuyeCTBEHHBIX 3a/ay, IUIaH
BBITMIOJTHEHUSI IPAKTUYECKON PabOTHI € yUETOM HMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y MPEIIIOYTEHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNiaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTh 3a
pelieHue;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaThH (POPMHUPOBAHUIO U MPOSIBICHUIO dPYAULIMU B 00MacTU (DU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLHOHAJIBHBIH MHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYyalldsM, BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTH, OIICHHUBATH
COOTBETCTBUE PE3YIbTATOB LEISIM;

BJIa/IETh HABBIKAMU MO3HABATENILHON periekcHy Kak OCO3HAHUsl COBEPIIAEMBIX JCUCTBUU U
MBICJIUTENIbHBIX [TPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMIA;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIsl OLIEHKU CUTYalllu, BbIOOpa BEPHOIO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS M0 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJOCTATKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHATN3€ PE3YIbTATOB JIESITEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mOCTHXEHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMBI MO (U3MKE IS
YPOBHSI CpeAHEro oO0miero oOpa3oBaHUs y OOYyYarOIIUXCS COBEPIICHCTBYETCS SMOLMOHATBHBIN
MHTEJJIEKT, MPEANoaraonumi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO CIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMOperyJIMpoBaHus, BKIIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBEJEHHE, CIIOCOOHOCTh AJAaNTHPOBATHCS K SMOLMOHAIBHBIM H3MEHEHUSIM U MPOSBIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAlLIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKCHHIO LEId U yCHexy,
ONTUMHU3M, HHUIIMATHBHOCTh, YMEHHE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMAaTh OSMOLMOHAIBHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €T0 MIPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMANILHBIX HABBIKOB, BKIIOYAIOIINX CIHOCOOHOCTH BBICTPAMBATh OTHOIICHHS C APYTUMU
JIOJIbMH, 3a00TUTHCSI, TPOSBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJIBTATbBI
K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMEHHI:
JEMOHCTPUPOBATh Ha IMpUMepax pojib U MeCTO (PU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTUYECKOU
JIeITEeIILHOCTH JIFOICH;



YUUTBIBAaTh TPAHULBI IPUMEHEHHS W3YYEHHBIX (PU3MUECKUX MOJENIeH: MaTepuaabHas TOUKa,
WHEpIHaIbHAs CUCTeMa OTCYETA, aOCONIOTHO TBEPIOE TENIO, MACaTbHBIA ra3, MOACIH CTPOCHUS
ra3oB, )KUJKOCTEH M TBEPABIX TEJ, TOUCUHBIH SICKTPUUECCKUN 3apsl MPU peIIeHUH (PU3MYecKux
3ajad4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCh) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJIIPHO-KUHETUYECKOM TEOPUM CTPOEHMS BEIIECTBA U BJIEKTPOJUHAMHKU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHE, CBOOOTHOE TTa/ICHHE TEJl, IBHKCHHUE
[0 OKPY>KHOCTH, MHEpLUs, B3aUMOJAeNCTBHE Tell, 1uddy3usi, OpOyHOBCKOE IBUXKEHUE, CTPOCHUE
KHUJIKOCTeH M TBEPIBIX TEJ, U3MEHEHHE 00bEMa Tel NpU HarpeBaHuu (OXJIaKIEHHUH), TEIIOBOE
paBHOBECHE, HCIApEHHE, KOHACHCALMs, IUIaBJICHUE, KPUCTAJUIM3ALUs, KUIIEHUE, BIJIAXXHOCTh
BO3/lyXa, IOBBIIICHUE JABJIEHUS Ta3a IPU €ro HarpeBaHUU B 3aKPbITOM COCYJIE, CBSI3b MEXKIY
rapaMeTpaMM COCTOSIHUA ra3a B U30MPOLIECCaX, JCKTPU3ALMs TEJl, B3AUMOJICHCTBUE 3aPsII0B;

OIHCBIBATh MEXAaHUUYECKOE JABUKEHHE, UCII0JIb3YS (PU3NUECKUE BETMUMHBL: KOOPAUHATA, Iy Th,
nepeMelIeHle, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tella, KUHETUYecKasl dHeprus,
NOTEHLMANbHAsT HHEpPrusi, MexaHudeckas paboTa, MeXaHHWYecKash MOIIHOCTb; IPH OINKUCAHUU
IPaBUIbHO TPAKTOBATh (PU3NUYECKUIA CMBICI MCIIOJb3YEMbIX BEJIMUUH, UX 0003HAYECHUS U €AUHULIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3NUYECKYIO BEJIMUUHY C APYTUMH BEIMUYUHAMU;

OINMCHIBATh U3yUEHHBIE TEIIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHHUS, UCIIONb3YsI (PrU3HUECKUE
BEJIMUMHBI: IaBJICHUE ra3a, TeMIIepaTypa, CpeIHsAs KUHETUYECKasi JHEPT sl XaOTUUECKOTO IBUKEHUS
MOJIEKYJI, CPEIHEKBApaTU4HAasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOTHI, BHYTPEHHSIS 3HEPIHUs,
paborta rasza, K03((UIUEHT M0JIE3HOT0 JEHCTBHSI TEIIOBOIO JIBUrAaTeNsl; IPU ONMHUCAHUM NPABUIILHO
TPaKTOBaTh (PU3NUECKHUI CMBICT HCIOIb3YEMbIX BEIMYHMH, UX 0003HAYEHUS U €JUHUIIbI, HAXOJINUTh
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIMUNHY C JPYTMMH BETUYUHAM;

ONMCHIBATh H3YUYCHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA U DJJIEKTPUUECKUE SIBJICHHUSA
(mporecchl), HMCMONb3ys (PU3MUECKUE BEIMUYUHBL: 3JEKTPUUYECKUN 3apsj, SJIEKTpUYECcKoe IIOoJe,
HANpPsDKEHHOCTD MOJISA, MOTEHIIMAJ, Pa3HOCTh MOTEHIIMAJIOB; IPU ONKUCAHUU MPABUIBHO TPAKTOBATh
(Gu3NYECKU CMBIC UCIIOJIb3YEMbIX BEJIMYMH, X 0003HAUEHUS W €AMHHULIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIOIME TAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMH BETHUMHAMU;

aHaM3UpPOBaTh (U3NYECKHUE IPOLECCHl U SBICHMS, HCHOIb3Ys (U3NUYECKHUE 3aKOHBI U
NpUHLMIBL: 3aKOH BceMupHoro tsrotenus, |, Il u Il 3akonsl HploTOHa, 3aKOH coxpaHeHUs
MEXaHUYECKON IHEepruM, 3aKOH COXPAHEHMsI UMIIYJbCa, MPUHLUII CYNEpIIO3ULUU CUJ, TMPUHIUI
paBHOIIPaBUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHIO CTPOCHHS
BELIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CPEAHEN KHHETUUECKON YHEPTUH TEIIOBOTO JIBUYKEHUS MOJIEKYI
¢ abCONIIOTHOM TeMIepaTypoil, MEPBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUSI SJIEKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pas3nuyarh CIOBECHYIO (OpPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BbIpA)KEHUE U YCIOBUA (TPaHHULIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIMIbBI JIEHCTBUS MAallMH, TPUOOPOB M TEXHHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX O€30MacCHOT0 MCIIOIb30BaHUS B TOBCEAHEBHON KU3HU;

BBIMOJHATh OSKCIEPUMEHTHI [0 UCCIEJOBAHUIO (HU3MUECKUX SBJIEHUH U MPOILECCOB C
UCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUH, IPH 3TOM (POpMYJIHpOBaTh MpobdiemMy/3agady u
TUIOTEe3y Y4eOHOTo OSKCIEPHUMEHTa, cOOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTOo 000pyI0BaHMS,
IPOBOJUTH ONBIT U (POPMYIHPOBATH BBIBOABI;

OCYILECTBIIATh NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIMUYUH, IPH 3TOM BBIOMpAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUsT M HWCIOJIb30BAaTh M3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEH
U3MEPEHU;



UCCIIEI0OBaTh 3aBUCUMOCTH MEXIY (U3NUECKUMHU BEIMYMHAMHU C MCIOJIb30BAaHHEM NPSAMBIX
U3MEPEHUH, MPH 53TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl IOJy4EHHOU
3aBHCUMOCTH (PM3MYECKUX BEIMYUH B BUJE TAOIHIl U TPaHKOB, JA€IaTh BHIBOABI 110 pe3yJbTaTaM
UCCIICJOBAHNSI,

coOuro1aTh NpaBuiia 6€30MacHOro Tpyia NPy MPOBEJCHUN UCCIEI0BaHUN B paMKax yueOHOTo
OKCIEPUMEHTA, y4eOHO-HUCCIIEAOBATEILCKOM M MPOCKTHOM JESTEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 000PYIOBaHUS;

pelaTh pacu€THbIE 33a4 C SBHO 3aJaHHON (U3NYECKO MOJEIbIO, HCIOIb3Ysl (PU3NUECKUe
3aKOHBl M IPUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJauyd BBIOMpaTh (DU3MUYECKYIO MOJEIb,
BBIJICJIATH (PU3UUECKUE BETMUMHBI 1 (DOPMYIIBI, HEOOXOIUMBIE IS €€ PEeLIeHUs, IPOBOAUTH PACUETHI
¥ OLICHUBAThH PEATBbHOCTH NOJYYCHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBL;

peliaTe KAadyeCTBEHHBIE 3aJadyM: BBICTPaWBaTh JIOTMYECKHM HENPOTUBOPEYMUBYIO LIENIOYKY
paccy’KIeHUI ¢ ONOpPOii Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCTIOJIB30BaTh NPU PEIICHUH Y4eOHBIX 3a]a4 COBPEMEHHbIE MH(POPMAIMOHHBIC TEXHOJIOTHUH
JUISl IOMCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALIMU U MPECTABICHUS Y4eOHOM U HayYHO-TIOMYJISIPHOM
UHpOpMaLIKK, MTOJyYEHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJIyYaeMytO
uHpopmaruio;

NPUBOIUTH TPUMEPHI BKJIA/1a POCCHICKHX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKHE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHON JKU3HU JUIsl 0OecreueHHsI
0€30I1acCHOCTH IIpU OOpAalEHUU ¢ MpUOOpaMM M TEXHMYECKHMMM YCTPOHCTBAMH, JUIS COXPaHEHHs
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOT0 MOBECHUS B OKPYKAIOILEH CPeIE;

paboTaTh B IpyNIe C BBHINOJHEHUEM Pa3IMYHBbIX COLUANbHBIX POJEH, MIIAHUPOBATH paboOTy
IPYMIIbI, PALMOHATBHO paclpeesiaTh 00513aHHOCTH U IJIAHUPOBATH JI€ATEIbHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJEKBAaTHO OLICHMBAaThb BKJIAJ KaXJOr0 M3 YYaCTHUKOB TpPYIIIBl B pELIECHUE
paccMarpuBaeMoi poOIeMBbI.

K xonmy obyuenuss B 11 kJjacce npeaMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (PU3MKU B (POPMHUPOBAHUM COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B Pa3BUTHM COBPEMEHHOW TEXHUKM M TEXHOJOTMH, B IPAKTUYECKON
JEeSTeIbHOCTH JIFOJIeH, IEI0CTHOCTh U €AMHCTBO (PU3UYECKON KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBI NPUMEHEHHMS M3YYCHHbIX (PU3MUECKUX MOAENe: TOYeUHBIH
IIEKTPUYECKUH 3apsf, Jdyd CBETa, TOUEYHBI NCTOYHUK CBETA, AJIEPHAs MOJIEIb aTOMa, HYKJIOHHAs
MO/JIeIb ATOMHOTO sJIpa MPH pelIeHnH (PU3NUEcKUX 3a1ay;

pacno3HaBath (U3WYECKUE SBICHUS (MPOIECChl) U OOBACHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKN U KBAaHTOBOH (HM3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MArHUTHOE AEUCTBHS TOKA, B3aUMOJICICTBUE MarHUTOB, JIEKTPOMAarHUTHas! NHAYKIIMS,
JENCTBHE MAarHUTHOTO IOJI Ha MPOBOJAHHMK C TOKOM M JIBHXKYIIMMHCS 3apsijl, SJIEKTPOMarHUTHBIE
Koje0aHusT M BOJIHBI, NPSIMOJMHEWHOE paclpoCTpaHEHHE CBETa, OTpPaXeHHE, IpPEIOMIICHHE,
uHTephepeHIys, AM(paKIys U MOIIpU3aLHs CBETa, AUCIIEPCUs CBETa, (POTOAIeKTprUeCcKuil 3P ekt
(poroaddext), cBeTOBOE HaBICHHE, BOHUKHOBEHHE IMHEHYATOTO CHEKTpa aroMa BOAOPOA,
€CTECTBCHHAsI U UCKYCCTBCHHAs paMOAKTUBHOCTD;

ONUCBHIBATh M3YYEHHBbIE CBOMCTBA BEIIECTBA (AJIEKTPUUECKUE, MarHUTHbIE, ONTHYECKUE,
IIEKTPUYECKYIO IPOBOAMMOCTH PAa3JIMYHBIX CpPEA) M DJIEKTPOMATHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTIONB3Ys (PU3NUECKUE BEIMUUHBL: AIEKTPHUECKUI 3apsi, CHIIa TOKA, SJIEKTPUUECKOE HAIPSHKEHHUE,
JJIEKTPUUECKOE CONPOTUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, IEKTPOABIIKYIIAs cuia, paboTa ToOKa,



MHAYKIUS MarHUTHOTO MOJisA, cuia Amiepa, cuia JlopeHua, MHIyKTUBHOCTh KaTyILIKH, SHEPrus
AIIEKTPUUYECKOTO U MarHUTHOTO TIOJIEH, MEPHOJ U 4acToTa KojiebaHuil B KojaeOaTeIbHOM KOHTYDE,
3apsA M CHja TOKAa B TIPOLECCe TapMOHMYECKUX DIEKTPOMAarHUTHBIX KoseOaHui, (HOKycHoe
paccTosiHUE U ONTUYECKas CUJIA JIMH3bI, IIPU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUIT CMBICI
UCIIOJIb3YEMBbIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIbI, YKa3bIBaTh (JOPMYJIbI, CBS3bIBAIOLINE JAaHHYIO
(Gu3nyUecKyI0 BEIMUMHY C IPyTMMH BEJIMYNHAMY;

OTKCHIBATh U3yUCHHBIC KBAHTOBBIC SIBJICHHUS U MPOLIECCHI, HCIIONB3YS (PM3NYECKHE BETUYMHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U 4acTOTa CBETA, SHEPIUs U MMITyJIbC (OTOHA,
HepuoJl IMoJlypacrnajga, SHEpPrus CBS3M ATOMHBIX Sep, IPU OINUCAHHUU IPABUIBHO TPAKTOBATh
(U3MUECKUl CMBICT HCIIONIB3YEMBIX BEIMYMH, UX 0003HAYCHHS U €IUHHIIbI, YKa3bIBaTh (hOPMYJIHI,
CBSI3BIBAIOIME JAHHYIO (PU3MUECKYIO BEIMYHMHY C JIPYTMMHU BEITUYMHAMH, BBIYHCISATH 3HAYCHUE
(bu3n4ecKoil BETUUNHBL;

aHaJM3UpPOBaTh (U3MYECKHUE IPOLECCHl U SBICHMS, HCHOJb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL: 3aKk0H OMa, 3aKOHBI TIOCJIEI0BAaTEIBHOIO U MapajiIeIbHOIO COEAMHEHUS IPOBOIHUKOB,
3akoH  Jxoyng—JleHna, 3aKOH AJIEKTPOMAarHUTHOW HMHAYKIMH, 3aKOH MPSIMOJMHEHHOIO
pacIpoCTpaHEHHs CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHHE
OlHmreitHa Ui (oTtoaddexra, 3aKOH COXPAHEHUs] SHEPTHH, 3aKOH COXPAHEHUS MMITyJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOTO 3apsiJia, 3aKOH COXPaHEHUsI MacCOBOT'0 UucIa, oCcTyaarsl bopa, 3akoH
paZIMOAaKTHBHOTO pacmaja, NpU OSTOM pa3nuyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BbIPAKEHUE U YCIOBUSA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIpeNieNIATh HaIllPABJICHUE BEKTOPAa MHAYKIUHA MAarHUTHOIO T0JI IPOBO/IHUKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh OKCHEPUMEHTHI 110 HCCIEI0BaHUIO (U3MYECKUX SBICHUH U MPOLECCOB C
UCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUIA: IIPU 3TOM (OPMYIMPOBaTh podiieMy/3a1ady u
TUIOTE3Y y4eOHOro 3KCIepUMEHTa, COOMpaTh YCTAHOBKY W3 IMPEUIOKEHHOTO 000pYAOBaHHUS,
IIPOBOAMTD OMBIT U OPMYJIUPOBATH BHIBOIBI;

OCYILECTBIISATh MPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIMYUH, IPH 3TOM BBIOMPAThH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHsT M HCIOJIb30BaTh M3BECTHBIE METOJ/bI OLIEHKHM MOTrpPEIIHOCTEH
U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTU (DPU3MUYECKUX BEJIMYUH C HCIIOJIb30BAHUEM MPSIMBIX M3MEPEHUN:
OpU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (PUKCHUPOBATh pE3yJbTaThl MOJTYYEHHOW 3aBHCHMOCTHU
(u3nUecKUX BEJTMYUH B BUJE TaOIUI] U TpaMKOB, AETIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEA0BAHMS;

coOiroaaTh npaBuiia 6€30MacHOro TpyAa MU NMPOBEIEHUH UCCIEI0BAHUN B paMKaX yueOHOro
HKCIIEPUMEHTa, Y4eOHO-HCCIEeI0BATEIbCKOM M IMPOEKTHON JEeSATeNIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOMCTB U 1TaOOpaTOPHOr0 000PYI0BaHUS;

pemath pacu€THbIC 33aJ]a4 C SBHO 3aJaHHOH (U3NUYECKO MOJENbI0, HCHONb3Yys (PU3NUECKUe
3aKOHbl M TPHUHIMIIBI, HA OCHOBE aHajlM3a YCJIOBHS 3a/add BbIOMpATh (U3NYECKYIO0 MOJEIb,
BBIIETIATH PU3NYECKUE BETUUMHBI U (DOPMYIIbI, HEOOXOIUMBIE JUIsl €€ pelleH s], TPOBOAUTH PACUETHI
U OLICHUBATh PEATbHOCTDH MOJYYEHHOT0 3HaYeHUs (PU3NUYECKOI BETMUNHBL;

pelaTe KauyeCTBEHHBIE 3aJauyM: BBICTpaMBaTh JIOTMYECKHM HENPOTHUBOPEUYMBYIO LIETIOYKY
paccyKIeHHUI C ONIOPOi HAa N3yYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SABICHMUS;

UCIIOJIb30BaTh NIPU PELICHUH Y4EOHBIX 33]a4 COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTUH
JUIS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINY U MIPEICTABICHUS yUeOHOM U HAyYHO-TIOY IS PHOM
uHpOpMaLINH, MTOyYEHHON U3 Pa3TUYHbIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOIYyYaeMyto
nHpopmaruio;



OOBSICHATH TPUHIIUIIBI JACHCTBHS MAIlMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM KU3HU;

NPUBOIUTH IPUMEPHI BKJIa/1a POCCHICKHX U 3apyOeKHBIX YUEHBIX-(DM3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHUE MPOIECCOB OKPYIKAIOIIECTO MHUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3HMKE B IMOBCEIHEBHOW JKU3HU ISl 00ECTICUeHHMSI
0€30MacHOCTH MPHU OOPALICHUH C MPUOOpPAMHU U TEXHUYCCKUMH YCTPOHUCTBAMH, ISl COXPAHEHUS
3JI0POBBsSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpY KaloIIe cpejie;

paboTaTh B TpyIIE C BBIMOJIHEHUEM DPA3JIMYHBIX COIUAIBHBIX POJICH, IJIAHUPOBATH paboTy
TPYIIIbI, PAIMOHATIBHO PACIIPENENIATh 00S3aHHOCTH U IIAHUPOBATH JIESATEIILHOCTh B HECTAHIAPTHBIX
CUTyaluuax, aACKBATHO OLCHUBATL BKJIAA KaXAOTO HU3 YYACTHUKOB TIpPYyHIIbl B PCHICHUC
paccMaTpuBaeMoid IPOOIEMEI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosau4vecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/Ibl HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®da3oBble IEPEXOABI https://m.edso00.ru/7f41bf72
Hroro mo pazneny 24

Pasnea 4. JIEKTPOJINHAMUKA
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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bubmuorexa [JOK
41 MeKTpOCTaTHI 10 1 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12 1
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3
I[MTPOT'PAMME
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3ieioB H TeM uudpoBbIie
Ne ii/m P Konrpoubusie IlpakTHueckue (mupp )
NMpPoOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. 9JIEKTPOJANHAMUKA
MarnuTtHoe nosne. IeKTpoOMarHuTHast bubnmnoreka [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 9 1 bubnnoreka [JOK
' Kosiebanus https://m.eds00.ru/7f41c97¢c
99 MexaHn4YecKHe U AJIEKTPOMArHUTHBIC 5 1 bubnmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pa3znen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH



https://m.edsoo.ru/7f41bf72
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31 OCHOBBI CHIEIIUATBLHON TEOPUHU 4 bubmmoreka [JOK
' OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3zgea 4. KBAHTOBAS ®PU3UKA
. bubnmoreka [JOK
4.1
IEMEHTBI KBAHTOBOH O THKH 6 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A/IpO S https://m.edso0o.ru/7f41c97¢
Uroro no pazneny 15

Pazpea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPU3UKU 7 ngg;&f;;gﬁ};mlcwc
Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOpeHNE 4 Eﬁiﬁﬁ:&i%ﬁmng?c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 10 [TPOIT'PAMME 68



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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
NQ Tema ypoka Konrposbuble IIpakTHyeckue Aara unpposere
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunblie MeT(}),I[I)I HO?I,)H;)HIfﬂ 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

5 ($hopMHUPOBaHUK COBPEMEHHOMN 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
neuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPSAMONIMHETHOE 1 bubmmnoreka HOK
JBHIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubmuoteka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.

. bubnuotexa [JOK

7 JIBrmKeHNEe MaTepUATILHOM TOUKH 10 1

OKPY>KHOCTHU

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c39cc
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[IpuHLIHAII OTHOCUTENBHOCTH

bubnunoreka LIOK

8 lNanunes. MuepunalibHbIE CUCTEMBI
p Hv https://m.edsoo.ru/ffOc3be8
otcyerta. [lepBbiii 3akoH HproToHa
Macca tena. Cuia. [lpunnun
9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffoc3be8
HeroToHa a5t MaTepuanbHON TOYKU
Tpetuii 3akon HeroToHa niis bubnmnoreka HOK

10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 Tsokectu. [lepBas kocMuueckas bubmmorexa [JOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 TpeHus. Cuiia COnpOTUBIICHUS TIPU bubnnorexa [JOK
IBIDKEHUH TEJA B )KUIKOCTH WU https://m.edsoo.ru/ffOc3f76
rase
[ToctynaTtensHOe U BpamareabHOe

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubnnorexa [JOK
tena. MoMeHT cunbl. [Iimeqo cusl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HMitynsc MaTepUallbHON TOYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnnorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE TBHMKCHHE

16 PaboTa 1 MOIIIHOCTH CHJIBI. but6mmoreka [IOK

Kunernueckas OHEPIUia

https://m.edsoo.ru/ff0c4502
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MatepraabHON ToukH. Teopema 00
U3MEHCHUH KUHETHYCCKON SHEPrUH

17

[TorennmaneHas 3HEPrHUsL.
[ToreHunanbHas 3HEprus yrupyro
1e(OPMHUPOBAHHOM MPY>KUHBI.
ITorennmaneHas 3HEPrUs TENA
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnunorexa LIOK
https://m.edsoo.ru/ffOc461a

18

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CUII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYE€CKON SHEPruu

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HMccnenoBanue cBsi3u pabOThI CHIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPIuH TeJjla Ha IPUMEpE
paCTSIKEHUSI PE3UHOBOTO KIYTa»

20

KonTponbHas padora no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc4b74

21

22

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopuu. bBpoyHOBCKOE JBHKEHUE.

Hudbdysus

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TENI

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

Macca monekyn. Konnuectso
BemlecTBa. [locrosnHas ABoraapo

24

25

26

TennoBoe paBHOBecue. Temmeparypa
u e€ usmepenue. Illkana remneparyp
Ienscus

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
cpeqHel KHHETUYECKOM SHEPruun
JBUKEHUS MOJIEKYJl. Y paBHEHHUE
MenpeneeBa-Knanelipona

bub6nmoreka IIOK
https://m.edsoo.ru/ff0c4fde

bubnunoreka LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

28

29

30

31

32

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]Ty TTapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3ay

I/I30Hp0ueccm B UACAJIbHOM ra3c u
ux Fpa(l)I/ILIeCKOG NpeaACTaBJICHUC

BnyTtpeHnHss sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
croco0n! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
rasa

Buas! Tenonepenaun

YV nenbHas TEII0EMKOCTh BEIIECTBA.
KoauuecTBo TemnoTsl npu

bubnmorexa LIOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c5952

bubnunorexa LIOK
https://m.edsoo.ru/ff0c5c36

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5c36
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teronepenaye. AnnadaTHbIN
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro NPUMEHEHHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpaTiMocCTh MpoIeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LOK
pupode. H1op https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [Tpuniun nevictBus u KI1/ bubnunorexa LIOK
TETJIOBOM MaIlIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOrHYEeCKHE TPOOIEMbI
TETUIOIHEPTETHKH
O06o0marmuil ypox
38 «Mounexyis HaZI?bmmca OcHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMHUKH
KonTponbHas pabora no teme
39 «Monexynsprast pusuka. OCHOBBI bubmmorexa [IOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOComIOTHAs U OTHOCUTEIbHAS
41 BIIQXKHOCTh BO3AyxXa. HacklleHHbIH brbmmorexa LIOK
AY%a. . https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucramnmueckne n
aMmopdHbIe Tea. AHU30TPOIIHS
P o P bubnuotexa [JOK
42 CBOMCTB KpucTalioB. JKujakue

KpHuCTaJlJIbI. COBpCMeHHHC
MaTcpHraJIbl

https://m.edsoo0.ru/ffOc65f0
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[laBnenue n KpUCTaIM3ALIMSL.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 % §
PABHEHHUE TCITOBOTO basarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. DINeKTPUICCKUi
45 3apsia. JIBa BUJIa SIEKTPUUECKUX bubmmorexa [JOK
AL A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))JI HHOBO HIfKI/I SagH bubnnorexa [IOK
yHpoBoaL ’ https://m.edsoo.ru/ffOc6bcc
COXPAHCHHUS JICKTPUUECKOTO 3apsiia
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. TouedHnIl piieKTpudecKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsin
Hanps>kEHHOCTB 3ITEKTPUUECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJe. JInnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nonsd. ITorennuan. PazHocts bubnmorexa IOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

57

58

59

JlabopaTtopHast pabota "HU3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIeKTpOCTaTUYECKas 3allIHTa.
3a3eMIIeHHE AIEKTPONpUOOpOB

DIIEKTPUUYECKHI TOK, YCIOBHS €TI0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa 1enu

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3ydeHne cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO
Toka. 3akoH Jlxoyins-Jlenma

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anexTpuyeckoit nenu. Kopotkoe
3aMblkaHue. JlaboparopHas padora
«M3mepenne D/1C ncrounnka Toka u
€r0 BHYTPEHHETO COTIPOTHBIICHUS

SJICI(TpOHHa}I IMPOBOAUMOCTD
TBép,Z[BIX METaJI0B. 3aBUCHMOCTD

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJJIOB OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BAaKyyMe.

60 .
CBoiiCTBa JIEKTPOHHBIX ITYYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTb. bubnmnoreka HOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBoAHUKOBBIE TIPUOOPEI
DJIEKTPUUYECKUI TOK B pacTBOpax U

62 paciuiaBax 3J€KTPOJIUTOB. bubmmoreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIUn3
DJIEKTPUUYECKUI TOK B ra3ax.

63 CamocTosiTenbHbIN U bubmmoreka [JOK
HECAMOCTOSITEJIbHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmnoreka HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypok bubmuoreka [JOK
«DNEKTPOAUHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme
«2nextpoctartuka. [TocTosSHHBIN bubmmnorexa [JOK

66 .
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepsHsiit ypok. KonTponbHast bubmuoteka [IOK

pabota o Teme "DIeKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

PesepBHeIit ypok. O0o0marommii

bubnunoreka LIOK
68 ypok o TeMam 10 kmacca. Utorobas 1 1 https://m.edsoo.ru/ffocefee
KOHTpPOJIbHAsI paboTa.
OBIIEE KOJIMYECTBO YACOB I10 68 4 3
[TPOTPAMME
11 KIIACC
KosmuecTBo yacoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
ITocTostHHBIE MATHUTHI U UX
1 B3auMO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuorexa [JOK
BekTop MarHUTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JInHMM MarHUTHON MHAYKIIMU
MarnuTHO€E 1oJjie TPOBOIHUKA C
) ToKOM. OmBIT DpcTena. 1 bu6nmoreka [JOK
BzaumopericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas padora «M3yueHue
3 MarHIETHolso HOE}I KaT HJKI/IyC 1 1 bubmorexa LOK
y https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBHEe MarHUTHOTO II0JIS Ha
4 MPOBOJIHUK ¢ TOKOM. Cuita Amriepa. 1 1 bu6mmorexa [IOK

JlaGopartopHas paboTa
«Hccnenosanue neucTBUA

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

MMOCTOAHHOI'O MaroiuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOTO TOJIS HA
JBUKYIIYIOCS 3apSDKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuibl JIopeHna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpOMarHuTHAst UHYKIHS.
[ToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykiun. 3akoH
AJIEKTPOMAarHUTHOW MHIYKIIUH
®dapanes

10

JlaGopaTopHnas pabota
«HccnenoBanue SIBICHUS
AJIEKTPOMATHUTHOW WHIYKITHI)Y

NHnyKTUBHOCTD. SIBIIEHUE
camounaykuuu. J/C
CaMOMHAYKIUHU. DHEPIust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

TexHudeckue ycTpoiucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTapHBIX YACTHII,
WHIYKIMOHHAs [IeYb

Ob6o06maromuit ypok «MarautHoe
noJie. DIIeKTpOMarHuTHas
VHTYKIIHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KonTtponbHast pabora o Teme
bubmuorexa [JOK

«MarnurHoe noze. 1 1 https://m.edsoo.ru/ff0cad58

:‘)J'IGKTpOMaI‘HI/ITHaH HUHAOYKIOUS

CB0OOOIHBIE MEXAHUYECKUE

Kosiebanus. ['apMoHnUYecKue
bubmuorexa [JOK

. 1
KozeOanms. VpasHenie https://m.edsoo.ru/ffOcaf06

rapMOHUYECKHUX KOJeOaHUM.
[IpeBparenue sHepruu

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
nepuojaa Majblx KojieOaHUi rpy3a Ha 1 1
HUTH OT AJUHBI HUTH U MacChl
rpy3a»

KonebarenbHbIN KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJIcOaHHs B UCaTbHOM bubmuoreka [JOK
K0JIeOaTeIbHOM KOHTYpe. AHAIOTUs https://m.edsoo.ru/ff0ch820
MEXYy MEXaHUUECKUMH U

OJICKTPOMArHUTHBIMU KoJIEOaHUSIMU

®opmyna Tomcona. 3akoH
bu6mmoreka [IOK

1
COXPAHCHITT SHEPTIH B HACATLHOM https://m.edsoo.ru/ffOcb9c4

KoJIe0aTeIbHOM KOHTYPC

[IpencraBnenue o 3aTyxarImux

Kosie0aHusX. BeIHyX/1eHHbIE
bu6mmorexa [IOK

0 . 1
VICXAHHHCCIHE KoJChatHA https://m.edsoo.ru/ffOcbb86

Pe3onanc. Beinyx/1eHHbBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

[Tepemennsbrit Tok. CHHYCOMIATBbHBIN bu6mmoreka [JOK

MepEMEHHBIN TOK. MOITHOCTh https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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MEPECMCHHOT'O TOKaA. AMHJII/ITYI[HOC n
HeﬁCTBYIOHlee 3HA4YCHUEC CUJIBI TOKA
W HAIIPS>KECHUA

18

Tpancdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
AEKTPUYECKON SJHEPTUU

19

20

21

22

23

Y CTpoicTBO U MPAKTUUECKOE
MIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEpaTopa NepeEMEHHOT0
TOKa, JINHUH 3JIEKTpoIepeaay

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIHH.
KynbTypa ncnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
JKU3HU

MexaHnueckne BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHeHUs U
JIvHA BoJiHbL. [lonepeyunsie u
IIPOJIOJILHBIE BOJIHBI

3Byk. CKkopocThb 3ByKa. [ poMKOCTB
3ByKa. BeicoTa ToHa. TemOp 3ByKa
OJeKTpOMarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpoCTh. [Ikaia
AJIEKTPOMAarHUTHBIX BOJTH

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIMTIBI paTHOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

KonTponpHas padorta «Konebanus u

bubmuoreka [JOK

25 BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpoCTpaHEHUE
26 CBETa B OJJHOPOJHOM CpeeE. bubnnoreka [HOK
ToudeuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LHOK
. https://m.edsoo.ru/ff0cd4e0
N300paXEHUI B IIJIOCKOM 3epKajie
IIpenomnenue ceera. [lonHoe
08 BHYTpPEHHEE OTPa’KEHUE. bubnnoreka [JOK
[IpenenbHbIN yroa NOJHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTelisi MPEeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxeHuii B
30 nuH3e. DopMyTa TOHKOW JTMH3BI. bubmorexa HOK
https://m.edsoo.ru/ffOcddle
VYBenuueHue T1MH3bI
JlaGopaTtopHnast pabota
31 «HUccnenoBanne cBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus ceera. CioxXHbIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
pabora «Habmronenue aucnepcun
CBETa»
33 WnTepdepennus cera. Judpakuus bubnnorexka [JOK

cera. JluppakiuuonHas pemerka

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.

bubmuoreka [JOK

34
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpudOPHI U YCTPOHCTBA

35 U YCJIOBHSI MX 0€30I1aCHOTO
PUMCHCHUS
['paHuIbl TPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHHUKH. bubmuorexa [JOK
IToctynatel ciennaIbHON TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIHOCTH
OTHOCUTENBHOCTh

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa LHOK

HHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMIYJIbC

38 peNSITUBUCTCKOM yacTuubl. CBs3b bubnuorexa [JOK
MAaccChl C SHEPrUel U UMIYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
KonTponshnas pabora «Onrtuka.

39 OCHOBBI crIeIIMaIBHON TEOPUHU bubmmorexa [OK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIbHOCTH»

40 ®oronsl. opmyia [Inanka. bubnuoreka [IOK
OHeprus U UMIyJabC GOoTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCTIE0BaHNE Bu6 [IOK

noIMoTeKa

41 oroaddekra. OnbiTe A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtodddekrra. YpaBHEHHE

N (? oo P bu6mmorexa [IOK

42 OuHmreitHa i porodddexra.

«Kpacnas rpanuna» gorosdppexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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https://m.edsoo.ru/ff0d015e

Hasnenue ceera. OnwiTh [1. H.

bubmuorexa [JOK

43 JleOeneBa. XMMUYECKOE IEHICTBUE httos://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHE:

44
¢dorosnemenT, HoTOAATUHK,
coJiHe4Has OaTapesi, CBETOIUOT

45 Pemenue 3aga4 mo reme «JI€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTHKI https://m.edso0.ru/ff0d0302
Monens atoma ToMcona. OTBITE

46 Pesepdopna no paccesHuro o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactuul. [InanerapHas Mmozens atoma
bubmuorexa [JOK

41 Hoctynarst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB

48 IIPY [IEPEXOJIE ATOMA C OJJTHOTO bubnuoreka [IOK
YPOBHs HEPTUM Ha Apyrou. Buubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BounHoBBIE cBOMCTBa YacTull. BosHbI

49 ne bpoins. KopnyckynspHo- bubnnorexka [JOK
BOJTHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4eHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnuorexa [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3ITYYEHUS

51 CgoiicTBa anbda-, 6era-, raMma-

u3nydeHus. Bnusaue



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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PAAOAKTUBHOCTH HA KHUBBIC
OpraHru3Mbl

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3nyyenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B SIIpE.

S nepHble peakuuu. AnepHblid
peakrop. [Ipo6iieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACTIEKTHI IEPHOI
SHEPTEeTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpBITHE
O3UTpoHa. MEeTO Il HAOIIOICHUS U
pETUCTpaLfK JIIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyH1aMEHTAJIbHbIE
B3aUMOJIeUCTBUS. ENMHCTBO
bu3UYECKOM KapTUHBI MUPa

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

55

Bup 3Bé3nnoro neda. Co3sesnus,
SIpKHE 3BE3IBI, TUTAHETHI, UX
BuauMoe asvxenune. ComHeunas
cHCcTEMA

56

57

Comrne. ConHeyHas aKTUBHOCTb.
Nctounuk sHeprum CosHIA U 3BE31T

3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI TTIaBHOU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHEE
ctpoenue 38&31. COBpeMEHHbBIE



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

MIPEICTABJICHUS O IPOUCXOXKICHUH U
sposronuu CoJIHIA U 3BE3 ]

58

Muneynsiii [1yte — Hama ['anakTuka.
[Tonoxenue n aBmxenne CosHua B
lNamakruke. I'anaktuku. Y€pHbie
JBIPBI B IPAX TAJIAKTHK

59

60

61

Bcenennas. Pa3beranue rajakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznyueHue.
MeraranakTuka

Hepemiennsie mpo6ieMsl
aACTPOHOMUHU

KonTponbhas pabota «dneMeHTb
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O06o6marmuii ypox. Pois ¢pusnku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMATIbHOM 1
ATUYECKOHN cdepax AeaTeTbHOCTH
yesoBeKa

63

O6o06maromuii ypok. Pons u mecto
(U3HUKH U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopun B
(bopMUPOBaHUHU MIPENICTABICHUN O
buznyecKoil kKapTuHe MUpa




O6o6mmaromuii ypok. Mecrto
bu3rUeCcKOit KapTUHBI MUPA B

65 o01IeM psiy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUNA O IPUPOIE
66 PesepBHbIi ypok. MarautHoe 1nose. 1
DNeKTpOMarHuTHAsE MHYKITHS
PesepBubliit ypok. Ontuka. OCHOBBI
67 CHeHATbHON TEOpUH 1
OTHOCUTEJIBHOCTH
68 Pesepnbiii ypok. MTorosas 1 bubnnoreka [JOK
KOHTpOJIbHAs paboTa https://m.edsoo.ru/ff0d1784
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJIBHOTIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» ®usmka, 10 knacc/ Msixkummes I'.51., Byxosnes b.b., Corckuit H.H. non penaknueit [TapdentseBoit
H.A., Axiimonepnoe obmiectBo «M3narensctBo «lIpocBenienne
» ®usuka, 11 knace/ Mskumes ['.J1., Byxosues b.b., Yapyrun B.M. nox penaxuueii [lapdhentreBoit

H.A., Akimonepnoe obmectBo «M3narensctBo «lIpocBenienne

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

BonkoB B.A. YHuBepcaibHbie noypounsie pa3pabotku no pusuke: 10 kmace. .BAKO, 2007.
Bonkos B.A. YHuepcanbHble NoypouHble pa3padbotku no pusuke: 11 kmace. .BAKO, 2009.
KonTponbpao-u3Mepurensabie MaTepuainsl. @usuka. 10 knace./Cocr. H.M. 3opun. M.BAKO, 2014.

KonTponbpao-u3mepurensabie MaTepuaisl. @usuka.l1 knace./Cocr. H.M. 3opun. M.BAKO, 2012.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HHTEPHET

bu6mmoreka [{OK http://m.edsoo.ru/ffo



[Tpunoxenue 1

IlepeyeHb KOHTPOJBLHBIX PadoT
10 kimacc (6a3a)

1. KonrponsHas padora no reme «Kunemaruka. J[unamuka. 3aKOHBI COXpaHEHHS B MEXAHUKE»

N

KonTponbnas pabota no teme «MonekynspHas ¢puznka. OCHOBBI TEPMOIUHAMUKI

3. KoutponbHas pabota 1o Teme «nekTpocrartruka. [locTosHHBIN d51eKTpruueckuii Tok. Toku B
Pa3IUYHBIX Cpeiax»

4. WroroBasi KOHTpoOIbHas paboTa.

11 knacc (6a3a)

KonTponbnas pabota no Teme «MaruHuTHoe 1osie. DIeKTPOMAarHUTHAS WHIY KIS
KonTponbnas pabota «KoneGanust 1 BOTHBDY

KonTponbnas padota «Ontuka. OCHOBBI CIEIMATLHON TEOPUN OTHOCUTEIEHOCTH
KonTponbHas pabota «DneMeHTbl aCTPOHOMUU U aCTPOPHUIUKI»

g~ e

Wrorosas koHTpoJIbHas paboTa
Cnucoxk 1abopaTopHbIX padoT
10 kiacc(6a3a)

1. JlaGoparopnas padota «VccnenoBanue cBs3u pabOThI CUIIBI C U3MEHEHUEM MEXaHUYECKON
SHEPTrUM TeJla Ha IPUMEPE PACTKEHHS] pE3UHOBOTO JKI'yTay
2. JlaGopatopHas pabota «MccinenoBaHue 3aBUCUMOCTH MEX/Ty ITapaMeTpaMu COCTOSHUS
pa3peKEHHOTO raza»
3. JlaGopatopHas pabota "M3MepeHue 31eKTpoEMKOCTH KOHAEeHcaTopa"
11 xmacc ( 6a3a)

Jlabopamopnwie padomot
.HaOnronenne neiicTBUs MarHMTHOTO MOJIST HA TOK
.M3yueHue gABIeHMS 3JIEKTPOMArHUTHOM MHIYKIIMH.
Ompenenenue yCKOPEHUs: CBOOOTHOTO TAJIEHUs C TOMOIIbIO MasiTHUKA
N3mepenne nokazarens NpeoMIIEHUs CTEKIA.
Ompenenenne ONTUYECKON CHITBI U (DOKYCHOTO PACCTOSIHUSI COOMPAIOIIEH JIMH3BI
N3mepenne 1auHbI CBETOBOM BOJIHBI
.Habmonenne narepdepenimm u audpakiuu cBeTa
.Habnroienne CrionHoro u TMHEHYaToro crnekTpa
N3yuenne TpeKoB 3apsHKEHHBIX YACTHIL.

CoNOR~ LN E

10. MOI[CJ'II/IpOBaHI/IC TPACKTOPUHU KOCMHUYCCKUX aIllllapaTOB € IOMOMIIBIO KOMIIBIOTEPA.

KPUTEPMM OHEHNBAHMA OTBETOB YHAIIIUXCH ITPU ITPOBEJIEHM YCTHOI'O
OITPOCA

Onenka "5" craBUTCA B CIEAYIOLIEM CIIy4ae: - OTBET YUEHHKA MOJIHBIM, CAMOCTOATEIbHBIN, IPAaBUIIbHBIN,
U3JI0KEH JIUTEPaTypHBIM S3bIKOM B OIPEAEIECHHOW JIOTUYECKOW IOCIEN0BAaTENbHOCTH, paccKas
COIIPOBO’KIAETCS HOBBIMH IPUMEpPAMU; -- YUallUiics OOHApYHBAeT BEpHOE MOHUMAaHHE (PU3UUECKOI



CYIIHOCTH paccMaTpHBaeMbIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpPHH, HAaeT TOYHOE
OIIpeIeJICHNe W WCTOJKOBAHHE OCHOBHBIX ITOHSATHH, 3aKOHOB, TEOPHH, NPaBHILHOE OIpEelICHNE
(bU3MUECKUX BEIMYUH, UX CAMHHIl U CIIOCOOOB M3MEPEHHS; -- YYaIIUHCs yMEeT NMPUMEHHUTh 3HAHUS B
HOBOM CHTyallMM NpW BBIIOJIHCHUM TPAKTUYECKUX 33/aHUH, 3HAET OCHOBHBIC IIOHSTUS M YMEET
ONEpUpPOBATh HMMH IIPU PEIICHWH 3a]ad, IMPAaBUIBHO BBINOJIHAET YEPTEXKH, CXEMBbl M TpaduKH,
COIYTCTBYIOIIIME OTBETY; MOXKET YCTAHOBUTH CBSI3b MEXKIY U3y4aeMbIM U paHee H3yYEHHBIM MaTepHaIOM
1o Kypcy (pH3MKH, a TakKe ¢ MaTepuajoM, YCBOCHHBIM IPU M3yYEHHU APYTHX MPEAMETOB. -- BIAJICET
3HAHUAMH U YMEHUsAMH B 00beMe 85% - 100% oT TpeboBaHUIi TPOrpaMMBl.

Onenka "4" craBUTCS B CIIEAYIOIIEM CIIydae: -- OTBET YIOBJIETBOPSIET OCHOBHBIM TPEOOBaHUAM K OTBETY

Ha OIIEHKY "5", HO COJIEP)KUT HETOYHOCTH B M3JI0)KCHUH (DAKTOB, ONPEICICHUMN, TOHATHH, OOBICHCHUH
B3aMMOCBA3€H, BBIBOJIAX M peUIeHUM 3aj1ad. HeToyHOCTH Jerko HCHpaBisiOTCS IMPH OTBETE Ha
JIOTIOTHUTEJIbHBIE BOIPOCHI; -- yUalHiics HE MCIOIb3yeT COOCTBEHHBIN IUIaH OTBETA, 3aTPYAHSIETCS B
MIPUBEJICHUN HOBBIX MPUMEPOB, U MPUMEHEHUH 3HAHUI B HOBOW CHUTYyAaIlMH, CIa00 MCIOIB3YET CBSI3U C
paHee M3YUYEHHBIM MaTepUaIOM M C MAaTepUaiOM, YCBOECHHBIM IIPU H3YYEHHHU APYTHX IMPEAMETOB; --
00BbEM 3HAHUI M YMEHHH y4alerocsi COCTaBistoT 75-85% ot TpeGoBaHMil MPOrpaMMBl.

Omnenka "3" cTaBUTCS B CIEAYIONIEM ClTydae: -- OOJbIIasi YacTh OTBETA YAOBJIECTBOPSET TPEOOBAHUIM K
OTBETY Ha OLEHKY "4", HO B OTBeTE€ OOHAPYKHBAIOTCA OT/ACIbHBIC MPOOENBI, HE MPENsATCTBYIONINE
JabHEeHIeMy YCBOSHHIO TPOrPaMMHOTO MaTepHala; -- yJaluics 0OHapyKMUBaeT MOHNMaHUE y9eOHOTO
MaTepHuaia Mpu HeIOCTATOYHON TOJHOTE YCBOCHUS MOHSATHHA MM HEMOCIEIOBATEIBHOCTH M3JI0KCHUS
MaTepHuaia, yMeeT MPUMEHSTh MMOIyYeHHbIEC 3HAHHUS MPH PEIICHUH MPOCTHIX 337ad C MCIIOJIb30BaHHEM
TOTOBBIX (OpPMYJ, HO 3aTpyIHSETCS TPU PEIICHWHM KAadeCTBEHHBIX 3aJad M 3a/Jay, TPeOYIOMMX
npeoOpa3zoBanus GOpMyJ; -- y4allWiics BIaJeeT 3HAHUAMH M YMEHHSIMHU B oO0beme He meHee 50 %
COJIep KaHus1, COOTBETCTBYIOIIETO MPOTPAMMHBIM TPEOOBAHUSIM.

Ouenka "2" cTaBUTCS B CIEAYIOUIEM ClIydae: -- OTBET HEMPABUIIbHBIN, TOKA3bIBAET HE3HAHUE OCHOBHBIX

MOHATHM, HEMOHMMAaHWE W3YYECHHBIX 3aKOHOMEPHOCTEH U B3aMMOCBS3€H, HeyMeHHe paboTaTh C
y4eOHUKOM, peliaTh KOJTMYECTBEHHbIC M KAUECTBEHHBIE 33/1a4H; -- yYalUiiCs HE OBJaJle]l OCHOBHBIMU
3HAHUSAMH M YMEHUSMHU B COOTBETCTBUU C TpPeOOBaHUSMHU MPOTPAMMBI; -- yUalllUiics HE BIajeeT
3HaHUAMHU B 00beMe TpeOOBaHUI Ha OleHKYy "3".

OLIEHKA OTBETOB VYAIIMXCA ITIPU TIPOBEAEHUN CAMOCTOATEJIBHBIX U
KOHTPOJIBHBIX PABOT

11. Onenka "5" cTaBUTCS B CIEAYIOLIEM Cilydae: - paboTa BBIMOIHEHA MTOJIHOCTBIO; - C/IEaH MepeBO]
equHUI] Bcex (pusnuecknx BenmuuH B "CH", Bce HeoOXoUMbIe JaHHBIE 3aHECEHBI B yCIIOBHUE,
MIPABUJILHO BBIIIOJIHEHBI YEPTEKH, CXEMBI, TPa(pUKH, PUCYHKH, COITYTCTBYIOLIME PELICHUIO 3ajad,
c/ieJlaHa MpoBepKa 10 HAMMEHOBaHUSM, MPAaBUIILHO MTPOBEECHBI MaTEMaTUYECKHE PACUETHI U 1aH
IIOJIHBIM OTBET; - HA KAYECTBEHHbIE U TEOPETUYECKHE BOIIPOCHI JaH IOJIHBIN, HCUEPIIBIBAIOLINM
OTBET JINTEPATYPHBIM SI3bIKOM B OINpPEAEICHHOW JIOTMUECKOH IMOCIeI0BaTeIbHOCTH, yJallunics
IIPUBOJIUT HOBBIE NPUMEPHI, YCTAHABIMBAET CBS3b MEXJIYy HM3y4aceMbIM U paHEe H3yUYEHHBIM
MaTepuajoM Mo Kypcy (U3MKH, a TaKKe ¢ MaTepHajioM, YCBOCHHBIM IpPU HU3YYEHUH APYTUX
NIPEIMETOB, yMEET MPUMEHUTh 3HAHHs B HOBOW CUTYalluH; -- ydyalluiicsi oOHapy>KUBaeT BEPHOE
MOHUMaHNe (PU3HUECKOI CYIIHOCTH pacCMaTpUBAEMBbIX SIBIEHUI U 3aKOHOMEPHOCTEH, 3aKOHOB 1
TEOpUH, TAE€T TOYHOE OINpPEAEIECHUE U MCTOJIKOBAHUE OCHOBHBIX IMOHSTHM, 3aKOHOB, TEOPHIi, a
TaK)Xe MPaBUJIbHOE oNpe/eneHrne (U3nIecKuX BeIMYMH, UX €IUHUI] U CITIOCOOOB U3MEPEHUS.

Onenka "4" cTaBUTCA B CIIEAYIOIIEM Cllydyae: -- paboTa BBIIOIHEHA ITOJHOCTHIO WM HE MeHee YeM Ha 75
% or oObeMa 3aJaHus, HO B HEH HMEIOTCS HENO0YEThl M HECYIIECTBEHHbIC OIIMOKH; -- OTBET Ha
KayeCTBEHHBbIE M TEOPETUYECKHE BOIMPOCHI YJIOBJIETBOPSET BBIMICTIEPEUNCICHHBIM TPEOOBAHUIM, HO



COJICP’KUT HETOYHOCTH B H3JIOKEHUU (PAKTOB, OMpEeNICHUH, MOHATHI, OOBSICHEHHMH B3aMMOCBSI3EH,
BBIBOJIaX W PEIIECHUHU 3a/lay; - y4alluiics UCHBITHIBACT TPYAHOCTH B NMPUMEHEHHHM 3HAHUN B HOBOM
CUTYalliH, HE B JOCTATOYHOM Mepe UCIOIb3YeT CBSA3H C paHee U3YUEHHBIM MaTepUajIoM U C MaTepHAIIOM,
YCBOCHHBIM MPU U3YUYECHUU APYTUX MPEAMETOB.

Onenka "3" craBuTCS B CIEAYIONMEM Cclydae: -- pa0doTa BBIIOJIHEHA B OCHOBHOM BepHO (00BEM
BBITIOJTHEHHOW YacTH COCTaBisieT HE MeHee 1/2 or obmiero odwema), HO JOMYIICHBI CYIICCTBCHHBIE
HETOYHOCTH; -- y4Yalluics OOHapy»XMBaeT MOHWMAaHUE Y4YeOHOTO MaTepuana IMpH HEIOCTATOYHON
MOJIHOTE€ YCBOCHHUS MOHSITHH W 3aKOHOMEPHOCTEW; -- YMEET MNPUMEHSTh IOJIYUYEHHBIC 3HAHUS TPHU
pEelICeHNH TPOCTHIX 334 C HCIOJIB30BAHHEM TOTOBBIX (DOPMYJ, HO 3aTpPyIHSETCS MPHU PEIICHUU
KAueCTBEHHBIX 3aJa4 M CIIOKHBIX KOJIMYECTBEHHBIX 3ajau, TpeOyrommx MpeoOpa3oBaHus (Gpopmydl.
Orenka "2" cTaBUTCS B CISAYIOINIEM CIIydae: -- paboTa B OCHOBHOM HE BBITIOJIHEHA (00HEM BBITTOJTHEHHOM
yactu MeHee 1/2 ot obuiero oobema 3a1anus); -- yyaliuiics MoKa3bIBaeT HE3HAHUE OCHOBHBIX TIOHATHUH,
HEMOHMMAaHHUE M3YyYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3€i, HE YMEEeT peliarh KOJIMYEeCTBEHHBIE U
KaueCTBEHHbIE 3a]Ja4U.

OLEHKA OTBETOB VUHALIMXCSA [TPU TPOBEAEHUN JIABOPATOPHBIX (ITPAKTUYECKUX)
PABOT

Onenka "5" craBUTCA B CIEAYIOLIEM ciyyae: -- J1abopatopHasi paboTa BBIMOJIHEHA B MOJHOM 00bEME C
coOroiecHueM HeOoOXOTUMOMN MOCIEA0BATEILHOCTH MPOBEACHHS ONBITOB M U3MEPEHUU; -- yUalUics
CaMOCTOSITENIbHO M PAllMOHAIBHO CMOHTHUPOBAJl HEOOX0IUMOe O0OpYyIOBaHHE, BCE OMBITHI MPOBEN B
YCIIOBUSIX U PEKUMaX, 00ECIEUUBAIOIINX MOJIyYeHHUE MPABUIIBHBIX PE3yJIbTATOB M BHIBOJIOB; COOIOIANT
TpeboBaHus 6€30MaCHOCTH TPY/Aa; -- B OTYETE MPABUIILHO U aKKYPATHO BBITIOJIHUI BCE 3aMTMCH, TAOIHUIIBI,
PUCYHKH, YEPTEXKH, TpaUKH, BBIYUCICHUS; IPABUIBLHO BBITOIHUI aHATH3 TOTPEITHOCTEH.

Onenka "4" ctaBuTCS B CJIEAYIOUIEM Ciy4ae: BBIIIOJHEHUE JIaOOpaTOpPHON paboThl yAOBIETBOPSET
OCHOBHBIM TpeOOBaHUSAM K OTBETY Ha OIEHKY "5", HO ywamuiics TOMyCTHJI HEIOUeThl UM HerpyoOble
OmMOKH, HE TTOBIIMSABIINE HAa PE3YIIbTATHI BHIIOJHEHUS paOOTHI.

Omnenka "3" craBUTCS B CIEAYIOLIEM Clyyae: pe3yJbTaT BBINOJHEHHON 4acTH J1abopaTopHOM paboThI
TaKOB, YTO MO3BOJISIET MOTYYUTh MPABUIIbHBIN BBIBOA, HO B X0/1€ IPOBEIEHUS ONbITa U U3MEPEHU ObLIH
JIOTTYIIEHBI OIITHOKH.

Onenka "2" cTaBUTCA B CIEAYIONIEM Ciydyae: pe3yJbTaThl BBIMOJHEHUS J1abOpaTOpHON paboThl HE
IIO3BOJISIFOT CACJIaTh HpaBHJ’IBHBIfI BbIBOJI, M3MCPCHHUA, BBIUYHUCICHUAA, Ha6J'IIOJIeHI/I$I IIPONU3BOANIINCH
HenpaBwiIbHO. [Ipumeuanns. Bo Bcex ciydasx OIEHKa CHIDKAeTCs, €CIIM YYEHHK HE COOoIal
TpeOOBaHUM TEXHUKH OE30MaCHOCTH MPU MPOBEIEHUH IKCIIEpUMEHTa. B Tex ciyyasx, korjaa yJamuics
MTOKa3aJl OPUTHHATBHBIN MOIX0]T K BRITOJIHEHUIO PabOTHI, HO B OTYETE COJAEPKATCS HEJJOCTATKH, OI[CHKA
34 BBIIIOJJHCHUC pa6OTBI, 10 YCMOTPCHUIO YUUTECIIA, MOXKET OBITH MOBBIIIEHA IIO CpPaBHCHHUIO C
YKa3aHHBIMH HOpMaMH.

Ilepeyenb oIMOOK

I'pyoble omudku: Hesnanue ompeneneHuid OCHOBHBIX TOHSATHH, 3aKOHOB, TPaBUJ, OCHOBHBIX
MOJIOKEHUN TeopHuH, (hOpMyII, OOIICTIPUHATHIX CUMBOJIOB 0003HAaYCHUS (PH3UUECKUX BEITHYUH, CTUHUIL
ux u3MepeHus. HeymeHnue BBIIETUTH B OTBETE TNIlaBHOE. HeyMeHue MpUMEHSITh 3HAHUS ISl PEIICHUS
3aa4 U 00BsICHEHUS! (PU3MYECKHUX SBICHUH; HEMPABHIBHO C(HOPMYIHPOBAHHBIE BOMPOCHI 33a4d WU



HEBepHbIE OOBSICHEHHS XO/a €€ pelIeHHs; He3HAHHE MPUEMOB PEHICHMs 3a/lay, aHaJOTHYHBIX paHee
pElIeHHBIM B KJacce, OIIMOKM, MOKa3bIBalOIIME HEMpPaBUIBLHOE IMOHMMAHUE YCJIOBHS 3aJaydl WU
HEMpaBUJIbHOE MCTOJIKOBaHUE pelieHus. HeymeHue yutath U CTpOUTH Tpa@UKd U MPUHIUIHAIBHBIE
cxeMbl. HeymeHnne moarotoButh k paboTe YCTAaHOBKY WM JIabopaTOpHOE 0OOpYIOBaHHE, MPOBECTH
OTIBIT, HEOOXOJMMbIE pacyeThl, WM HCIIOJIb30BaTh MOJy4YEHHbIC NaHHBIE JJs BbIBOJOB. HebpexHoe
OTHOIIIEHHE K Ja00paTopHOMY OOOpYIOBAaHUIO U M3MEPHUTENbHBIM Npubopam. HeymeHnue omnpeneiauTsb
MoKa3aHue W3MepuTeNbHOro mnpubopa. Hapymenue tpeGoBaHuii mpaBmil O€30MACHOTO TpyJa IpH
BBITIIOJTHEHUH SKCIIEPUMEHTA.

Herpyoble omudku: Herounoctu ¢(opMynmupoBoK, oOmpeneieHUud, IMOHATHHA, 3aKOHOB, TEOpHil,
BbI3BaHHbIE HEMOJIHOTON OXBaTa OCHOBHBIX IIPU3HAKOB ONPEAEIAEMOr0 MOHATHS, OIINOKY, BEI3BaHHbIE
HECOOJII0JIECHUEM YCIIOBUHM MPOBEIECHUH OINbITA WK N3MepeHuil. OmMOKY B yCIOBHBIX 0003HAYEHUAX HA
IPUHIUIHAIBHBIX CXeMaX, HETOYHOCTH YepTexeit, rpagukos, cxem. IIpomyck uiam HeTOUHOE HanucaHue
HaUMEHOBaHMN eAUHUL (u3ndecKkux BenuuuH. HepanuoHnaneHbll BbIOOp Xoaa pewenus. Hemouders
HepanmonanbHble 3an1cH IPU BBIYUCIICHUAX, HEpallMOHAJIbHBIE TPHUEMbI BEIYUCIICHUH, IPe0Opa30BaHuil
U peleHui 3aaa4y. ApudMeTrnuecKkue OMOKH B BBIYUCICHUAX, €CIM 3TH OMIMOKU rpyO0 HE HCKaXaroT
pearbHOCTh MOJMYYEHHOTO pe3ynbraTta. OTaeNbHbIe IOrPEIIHOCTH B (POpMYIMPOBKE BOIIPOCA HIIM OTBETA.
HeOpexHoe BbInosHeHUe 3anuceil, yepTexeil, cxem, rpaguxos. Opdorpadpuueckue v MyHKTyallMOHHbIE
OLIMOKH.
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