rocyIapcTBEHHOE Or0KeTHOE 001Ie00pa3oBaTenbHoe yupexkaenne CaMapckoit oonactu
cpennsisi oOmeobpazoBarenbHas mkoja c.Yépuswiii Kimrou MyHunmmaibpHOro paiioHa
Knssimuuckuii Camapckoii 001acTu.

IIpoBepeno VYT1BEpXKAEHO
3am. aupekrTopa no YBP npukazom Ne 52\6 - o
Kynopsies B.H. oT « 30 » 08. 2023 1.
(Tmonmuce) (PHO)
«30» aBrycra. 2023 r. Jupexrop Hnbuna B.B.

(monmucy) (®HO)

PABOYASA ITPOT'PAMMA
(MopnenbpHasi CHHXpPOHM3UPOBaHHAs pabodas mporpamMma 0a3z0BOTO U YriayOJEHHOTO W3Y4YEHUSs
npenmera «Du3nka)
[Tpenmer (kypc) «Dusuka»
Knacc 10-11
Cocrasnena B coorBeTcTBUU ¢ Dusnka. Yrinyonéuunslii yposens. 10—11 kiaccsl : pabouas
nporpamMa Kk auHun YMK T'. fI. Mskumesa : yueObHO-meronmueckoe mocobue / O. A.
Kpricanoga, I'. fI. Mskumes. — M. : [Ipoda, 2020.
IPUMEPHOM mporpammsl 1o ¢usuke, paboueit mporpammsl kK 1MHun YMK I'.SI Mskumesa, M.A.
[TetpoBoil «@u3uka». bazosslii ypoBeHs. 10-11 kinaccel/M.A. Iletposa, N.I'. Kynukosa — M.:
Hpoda, 2019 .
OO1ee KOMUYECTBO YacoB MO ydeOHOMY rmiaHy- 136 (6a3oBbiii ypoBenb)/340.(yriyOneHHbIi
YPOBEHB)
YyeOHUKY:

®usnka.ll KJ1acc:0a30BbIf 51 yrITyOJIeHHBIN YPOBEHB/ I' 1. Mskuiues,
b.b.byxosues,H.H..Cotckuii; noxn penaxkuueit H.A IlappentreBoit -M.IIpocsenienne,2020

PaCCMOTpeHa Ha 3aCCJaHuHn MO yuuTtenei ecTeCTBEHHO-HAYYHOI0 1 MATEMATHUYSCKOI0 ITUKJIa

(Ha3BaHHE METOINYECKOTO OOBEANHCHIS)

ITporoxon Ne 1 ot « 30 » aBrycra 2023r.

PykoBogutens MO Antonosa B.B.

(moxnuce) (®HO)



HHOACHUTEJIBHAS 3AIIMCKA

MopenpHasi CHHXpOHM3MpPOBaHHAas pabodas mporpamma 0a30BOro M yNIYOJIEHHOIO H3Y4EHMs NpeaMeTa
«®wusuka» B 10-11 ximacce paspaborana Ha OcHOBe Pabouux mporpamMm CpemHero oOIero oopa3oBaHUs IO
¢u3uke (0a30BBIi YpOBEHb, YIIYOIEHHBIH  YpPOBEHB), ONOOPEHHBIX pelIeHHEeM (QeaepatbHOr0 y4eOHO-
METOIMYECKOTO 00BETMHEHHS TI0 0011IeMy oOpazoBanmio oT 29.02.2022r., mpotokon 7/22.

JlaHHas mporpamMma CIy)KHT OCHOBAaHHEM ISl YUUTENs Mo pazpaboTke padoueil mporpaMMel Mo (usuke B
KJlaccax, Iie peanu3yroTcs MyIbTUNpoduIbHbIN yueOHbIN miaH. B pasnene «Temarndeckoe miaHUpOBaHHUE)
y4eOHOTO Kypca colepkaHue 0Oy4eHUs] CHHXPOHU3UPOBAHO /ISl OCBOCHHUSI OOYYAIOLIMMHUCS TpeMeTa KaK Ha
0a30BOM, TaK M YIITyOJICHHOM YPOBHE.

JanHas mnporpaMMa ompenenser o00sf3aTeIbHOE NPEIMETHOE COAEP)KAaHUE, YCTAaHABIMBACT HPHUMEPHOE
pacripenienenne y4eOHbIX 4YacoB MO TEMAaTHUYECKUM pas3zieliaM Kypca U PEeKOMEHAYEMYIO IOCIeAO0BaTeIbHOCTh
M3y4YEeHUS TE€M H pa3lelioB yueOHOro TpenMera C y4€TOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JIOTHMKM y4eOHOro TMpolecca, BO3PACTHBIX OcoOeHHocTed oOyuaromuxcs. IIporpamma naét mpencrabieHHe
0 LEMsIX, cooepacanul, obwell CTpaTeTHH OOYYEHUs, BOCIHUTAHMS W Pa3BUTHS OOyYaIOIIMXCS CPEACTBAMU
yuebHoro npeamera «duznka» Ha yrTyOlnEHHOM ypOBHE U 0a30BOM YpOBHE.

M3yuenue xypca usuku yernyOnéHHo20 YpoBHsA NO3BOMAEM  Pedanu308amsb  3a0ayu  NpogheccUOHanbHOU
opueHmayuy, HAnNpagieHo Ha Co30aHue YCl08ull O NPOAGIEeHUSs CEOUX UHMENIEKMYANIbHbIX U MEOPYECKUX
CNOCOOHOCMEN KAXNCOLIM YUAUUMCS], KOMOPble HeoOX00umMbl 071 BPOOOINCEHUsT 00PA306aHUS 8 BbICUUUX YUEOHbIX
3a6e0eHUsX NO PATUYHBIM (PUIUKO-MEXHUYECKUM U UHHCEHEPHBIM CNeYUalbHOCHISM.

B mporpamme omnpenenstoTcsi IIaHUpYyeMbIE pe3yJabTaThl OCBOCHHMS Kypca (PU3HMKHM Ha YpOBHE CpPEIHETO
o0miero oOpa3oBaHus: JTMYHOCTHBIE, METaIllpeIMETHbIE, peaMETHbIE (Ha yrIyOJaEHHOM U 0a30BOM ypOBHE).
Hayuno-meTtogonornyeckoii OCHOBOWM It pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM, METaNpeIMETHBIM
Y IPEMETHBIM pe3ylibTaTaM OOy4YalolUuXCs, OCBOUBIIUX IPOTPaMMy CpeIHEero ooumero oOpa3oBaHus Ha
yri1yOlnEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-JESATEIIbHOCTHBIN MOIXO/.

IIporpamma BKJIIOYAET:
nianupyemvle pe3yibmamysl OCBOCHHS Kypca (U3MKM Ha yDIyOnEHHOM W 0a30BOM ypOBHE, B TOM YHCIE

npeomemmubie pe3yibmamyl 0 TogaM 00yUeHHUS;

cooepoicanue yuebHoz2o npeomema « Puzuxay no 200am oodyyeHus,
npumepHoe memamuieckoe NIAGHUpPOsaHue C yKa3aHWeM KOJIMYECTBAa 4YacOB Ha M3YYEHHME KaXKIOW TEMbI

U NPUMEPHOU XapaKmepucmuKkou y4eOHol 0esimelbHOCMU Y4aujuxcs, pPean3yeMon Py U3yYeHUH dTUX TEM.

[IporpaMMa wuMeeT TNPUMEPHBINM XapakTep © MOXET OBITh WCIONB30BAHA YYHUTENSAMU (DU3UKK IS
COCTAaBIIEHUS] CBOMX Pa0OYUX MPOTPAMM.

Pabouas nporpamMma He CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUYHUTENIEH U MPEIOCTABIISAET BO3ZMOKHOCTH JIJIst
peanuzany pa3inyHbIX METOAMYECKHUX MOIXOM0B K MpenofaBaHui0 (U3MKU Ha YIITyOIEHHOM M 0a30BOM
YPOBHE TIpU YCJIOBHM COXpPAaHEHHUS O00s3aTeNbHOW YacTH colepkaHus Kypca. KomuuecTtBo dYacoB
B TEMATUYECKOM IUIAHUPOBAHWM Ha M3YYEHHE KaXKIOW TEMbl SIBISETCS OPHUEHTUPOBOYHBIM M MOXKET OBIThH
M3MEHEHO KaK B CTOPOHY YMEHBIIEHUS, TaK M YBEJIUYCHHUS B 3aBUCHUMOCTHU OT PEATM3yEeMBIX METOIUYECKUX
MOJIXOJIOB ¥ YPOBHS MOJTOTOBICHHOCTH YYaIlIUXCS.

KypcuBoM B Tekcte mporpammbl BhlieNeHbl neMeHThl Llenu u 3amaun, [IpeaMeTHBIX pe3ynbTraToB U
ConeprkaHus yueOHOTO MarepHualia, KOTOpble IPEICTaBICHbI IS U3y4eHHs Ha yIITyOIEHHOM YpOBHE

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «®U3UKA»

®du3uka Kak Hayka o HauOojee OOIIMX 3aKoHaX MPHUPOJBI, BHICTyHas B KauecTBE y4yeOHOro MpeameTa
B IIIKOJIE, BHOCHUT CYIICCTBEHHBIH BKJIAJ B CUCTEMYy 3HaHUW 00 okxpyxatomeM wMupe. IkonbHBI Kypc
(bU3HKY — CHCTEeMOOOPa3yIONIN ISl €CTeCTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, MOCKOIBKY (pu3mdeckue
3aKOHBI JIe)KAaT B OCHOBE IPOIECCOB U SBICHHNA, M3y4aeMbIX XUMHEH, Ouonorueii, pusmueckon reorpadueit
U acTpoHoMueil. Vcmonb3oBaHWe W aKTUBHOE TNpUMEHEHHE (GU3NYECKUX 3HAHUN OINpEeNeNHIio XapakTep
u OypHOE pa3BHTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA,
MOJTyYeHHUs] HOBBIX MaTEpHalioB C 3aJJaHHBIMU CBOWCTBaMU U Jp. M3yueHue QU3MKU BHOCUT OCHOBHOM BKIIaj



B (DOPMHPOBAHHE E€CTECTBEHHO-HAYYHON KAapTHHBI MHUpaA Y4Yaluxcs, B (JOpMHpPOBAHHE YMEHHUH NPUMEHSTbH
HayYHBI METOJI TIO3HAHUS IIPU BBHITTOTHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUI.

B ocHOBy Kkypca (u3MKM cpenHEeil IIKOMbl TOJOXKEH psii HIeH, KOTOpble MOXHO paccMaTpuBaTh Kak
NPUHINIBI €TO TIOCTPOCHHSL.

Hoea uenocmuocmu. B COOTBETCTBHM C HEH KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COIEPKHUT
Marepual 13 BCeX pa3ieinoB (PU3MKH, BKIIIOYAECT KaK BONPOCHI KJIACCHYECKOH, TaK U COBPEMEHHOM (hHU3UKH.

Hoea cenepanuzayuu. B cooTBETCTBUM € He Marepuasl Kypca (QHU3MKH OObEAMHEH BOKPYr (PU3MUYECKUX
Teopuil. BemymmMm B Kypce sBiseTcs (OpPMHUpPOBAaHHE INPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTEpHH,
BEIIIECTBE U TOJIE.

Hoea czymanumapusayuu. EE peanuszanusi npearoiaraeT HCIONb30BAaHWE TYMAaHHUTAPHOTO IOTEHIHAa
¢u3nyeckoil HayKd, OCMBICICHHE CBSI3M  pa3BUTHS  (HU3MKM € pa3BUTHEM OOIIECTBA,  a TaKXKe
C MHUPOBO33pEHYECKIMH, HPABCTBEHHBIMH U 3KOJIOTHYECKUMHU MTpoOIeMaMu.

Hoea npuknaonou nanpaenennocmu. Kypc ¢usuky yrnyOn€HHOTO YpOBHS TpEAIojiaracT 3HAKOMCTBO
C IIMPOKHUM KPYTOM TEXHHUYECKHX U TEXHOJOTMYECKHX NMPWIIOKECHUI M3Y4EeHHBIX TeOpHid U 3akoHOB. [Ipn sTOoM
paccMaTpuBaIOTCS HAa YPOBHE OOIIUX MPEACTABICHUI U COBPEMEHHbIE TEXHUYECKHE YCTPOHCTBA U TEXHOJIOTHH.

Hoea »sKkonozuzayuu peanuszyerTcss IOCPEICTBOM BBEACHHS JJIEMEHTOB COJCPXKAHUS, ITOCBAIMIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM TEXHUKU M TEXHOJOTHM, a TaKkxkKe
0o0CyXIeHHsI POOJIEM PAITMOHATBHOTO TTPUPOAOIIONH30BAHUS U IKOJIOTHUECKON O€30TTaCHOCTH.

OcBoeHue copep:kaHusl MPOTrPaMMBbl JIOJKHO OBITh TOCTPOEHO HAa MPHUHIUIAX CHCTEMHO-IESTEIbHOCTHOTO
noaxoma. Jlna ¢usmkn peanmmzanms STHX NPUHOMIOB OasMpyeTcs Ha HCIOJIB30BAHUHM CaMOCTOSTEILHOTO
HKCTIIEPUMEHTA KaK IMOCTOSIHHO JICHCTBYIOIIETO (hakTopa yueOHOro npouecca. us yenyonénnozo ypogHs — 3mo
cucmema CAMOCMOAMENbHO20 YUEHUUECKO20 OIKCNEPUMEHMA, BKAUAOue20 QpOoOHmaibHble yieHuYecKue
onbIMbl NPU UYYEHUU HOBO20 Mamepudnd, 1abopamopHeie pabombsl u pabomul npakmuxyma. Ilpu smom
803MOJMCHBI 06a cnocoba peanuzayuu usuyeckoeo npakmukyma. B nepeom ciyuae npakmuxym npogooumcs
aubo 6 xonye 10 u 11 knaccos, aubo nocie nepeoco u 6Mopo2o NOAY200Ull 6 KAHCOOM U3 IMUX KAACCOS.
Bmopoii cnocobd — smo unmezpayus pabom npakmuxkyma 6 CUCmemy J1a6opamopHuix pabom, Komopwvie
npoBooAmcs 6 npoyecce usyuenus pasoena (memwt). Ilpu smom noo pabomamu npaxmuKyma noHUMaemcsi
CamMoCmosmenbHoe UCCie008aHue, Komopoe nposooOUmcst N0 PyYKO8OOCMEY C8EPHYMO20, 0000WEHH020 8Uda be3
nOWaz2080U UHCMPYKYUU.

B mporpamme cuctemMa yu4eHHMYECKOTO 3KCHEPHMEHTa, JIAOOpaTOPHBIX paboT M MpakTHKyMa IpeicTaBlIcHA
€IMHBIM TepeyHeM. BbIOOp TeMaTHKH Ui 3TUX BUIOB YUYEHHUECKHUX MPAKTUYECKHX paboT OCYIIECTBIISETCS
yJacTHHKaMH 00pa3oBaTEeIbHOTO IpOIecca HCXOAS U3 OCOOCHHOCTEH IOYypOYHOTO IUIAHHPOBAHMS
U ocHamieHus: kabunera ¢usuku. [Ipum sTOM oOecmeunBaeTcsi OBJIaJeHHE OOYYAIOIIUMHUCS YMEHUSIMHU
NPOBOIUTH TPSAMBIC U KOCBEHHBIE W3MEPEHHS, HCCIICHOBAHUS 3aBUCHMOCTEH (DHU3NYECKHX BEINYNH
Y TIOCTAHOBKY OITBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbmoe BHUMaHME yrenseTcs PEUICHHIO PacdETHBIX M KaYeCTBEHHBIX 3a1ad. [Ipw 3ToM s pacdETHBIX
3aJa4 MPHOPHUTETOM SIBIISIOTCS 33/a4d C SIBHO 3aJaHHOM u HesAHO 3adaHmoli  (PU3MUECKOH MOJEbIO,
MO3BOJISIIOIIME TPUMEHSATh HM3YYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OIHOTO pasiena Kypca, Tak
Y MHTETpUpYs NMPHUMEHEHHE 3HAHWN W3 pa3HbIX pasfenoB. /lJis KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS
3a7aHusl Ha OOBSICHEHWE / TMpeICKa3aHWe NMPOTEKaHHs (U3UUECKUX SBICHUN M MPOIECCOB B OKPY)KAIOIIEH
KHU3HH, TpeOyromue BbIOopa (GU3NYecKoil MOJIENN TSl CUTYAIH [TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu @I'OC COO k marepuanbHO-TEXHUYECKOMY OOECHEeYeHHI0 Y4eOHOTro
nporecca Kype (pU3MKH yriyOonéHHOro u 0a30BOro YpOBHS B CPEAHEN IIKOJE JOJDKEH M3YdaThCsl B YCJAOBHSAX
NpeIMeTHOro KabuHeTa. B kabunere Gpu3MKH TOMKHO OBITH HEOOXOAUMOE JTabOpPaTOPHOE 0OOPYIOBaHHE /IS
BBINOJIHEHHSI YKa3aHHBIX B IIPOrpaMMe YUYEHMUYECKUX OIBITOB, JJAOOPAaTOpHBIX pabOT M pabOT NpakTHUKyMa,
a TaKKe IEMOHCTPAMOHHOE 000pY/IOBaHHUE.

JlemoHCcTpanoHHoe  o0opynoBaHue  (OPMHUPYETCSl B COOTBETCTBMM € IPUHIMIIOM  MHMHUMAJIbHOW
JOCTaTOYHOCTU U OOECIEYMBAET MOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe KJIIOUEBBIX JEMOHCTpAIMA IS
UCCIICIOBAaHHUS HW3y4aeMbIX SBJIECHUI M MPOLECCOB, SMIMPUYECKUX U (pyHIaMEHTaJIbHBIX 3aKOHOB, UX
TEXHUYECKHUX PUMEHEHHH.

JlaGopaTopHoe o0opynoBaHUE AJI YICHHYECCKUX MPAKTHICCKUX PAbOT hopMUpYyeTCsl B BUJIE TEMAaTHYECKUX
KOMIUIEKTOB U O0eClie4rBaeTcsi B pacyére OJHOTO KOMIUIEKTAa Ha JBYX oOyuarommxca. Temarudeckue
KOMIUIEKTBI J1a00paTopHOro OOOpYIOBAaHUS AOJIKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHUU



aHaJIOTOBBIX M HU(POBBIX MPUOOPOB, a TAaKKE KOMIBIOTEPHBIX HM3MEPUTENBHBIX CHCTEM B BHIE IHM(PPOBBIX
nabopaTopuii.

HEJNX U3YYEHUA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMU 1IETISIMH U3y4eHUs PU3HKH B 00111eM 00pa30BaHUM SBIISIOTCS:

(dhopMupoBaHUE UHTEPECA U CTPEMJICHHS 00yJarONIMXCsl K HAy9HOMY M3YYCHHUIO TIPUPOIBI, PA3BUTHE UX
MHTEJJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOAE TMO3HAHUS | (POpPMHUPOBAHHE WCCIEAOBATEILCKOTO
OTHOILIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMupoBaHHE HAyYHOTO MHPOBO33PEHHSI KaK pe3ylbTara H3YYeHHS OCHOB CTPOCHHS MaTepHu
1 (yHJIaMEHTAIBHBIX 3aKOHOB (DH3UKU;

(dbopMupoBaHue yMEHHH OOBSCHSTH SBICHHS C UCHOIb30BaHHEM (U3MYECKUX 3HAHUM M HayYHBIX
JI0Ka3aTeIbCTB;

(dhopMupOBaHUE MPEACTABICHUN O PO (PU3UKH IS Pa3BUTHS JAPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHH;

passumue NpeocmasieHutl 0 803MOJNCHLIX chepax Oyoywel npopeccCuoHaIbHOU OesmeibHOCmiL,
CBA3AHHBIX C PUUKOL, NOO20MOBKA K OdlbHeliuemy 00Y4eHuio 8 3Mom HanpasieHuu.

JocTikeHne 3TUX 1meneil 00eceunBaeTCsl PEeIieHUEM CIICAYIONUX 33/1a4 B IPOIECCe U3yUeHUs Kypca
(bU3MKM Ha ypOBHE CPEIHETO OOIET0 00pa30BaHUs:

MPHOOpETEHNUE CHUCTeMbl 3HAaHUK 00 OoOmMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOpHsX,
BKJIFOYAas MEXaHUKY, MOJICKYISIPHYIO (HU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (H3UKY U DJIEMEHTHI
acTpoU3UKH;

(dbopMupoBaHHE YMEHHA NMPUMEHSATH TEOPETUYECKHUE 3HAHUS Uil OOBSICHEHHS (DU3UUYECKUX SBICHUN
B MIPUPOJIE U JIJISl IPUHATHUS MPAKTUYECKUX PEUICHUH B TOBCEAHEBHON KU3HU;

OCBOCHHE CIOCOOOB pEIICHUS Pa3NUYHBIX 3a]ad C SIBHO 3aJaHHOW (M3MYECKOW MOJENblo, 3ajad,
MOJIPa3yMEBAIONINX CAMOCTOSTEIEHOE CO3ZaHne (PU3MYECKON MOJENH, aleKBaTHOM yCJIOBUSM 3aJladuH,
B TOM YHCJIE 33/1a4 UHKEHEPHOTO XapaKTepa;

MOHNMaHHEe (PU3UYECKUX OCHOB W MPUHIIMIIOB JACUCTBUS TEXHHUYECKHX YCTPOMCTB M TEXHOJIOTHYECKUX
MIPOLIECCOB, X BIMSHUS Ha OKPYKAIOILYIO CPELY;

OBIIAJICHHE METOJaMU CAMOCTOSITETILHOTO TUIAHUPOBAHUS U MPOBENCHUS (PU3NUECKUX IKCIIEPUMEHTOB,
aHaJIM3a W WHTEPIIPETANK HH()OPMAIIUH, ONIPEICIICHHS TOCTOBEPHOCTH TIOJTYYSHHOTO Pe3yIIbTara;
CO3/IaHWE YCIIOBUU IJISl Pa3BUTHSI YMEHUH MPOEKTHO-HCCIEN0BATENbCKOM, TBOPUYECKONM AESITEITbHOCTH;
pazeumue unmepeca K cpepam npogheccuoHanrbHoll 0esmenbHOCmU, CEA3AHHOU C USUKOIL.

MECTO YYEBHOI'O IPEAMETA «®U3UKA» B YYUEBHOM IIVIAHE

B cootBerctBrn ¢ PT'OC COO yrny6naéHHbIM ypoBeHb U3yUeHUs yueOHOro npenmeTa « PU3uKa» Ha ypOBHE
cpemHero o01ero o0pazoBaHus BEIOMPAETCs 00YJaIONIMMHUCS, TUIAHUPYIOIUMHE MPOAOIDKEHNE 00pa30BaHUS 10
CMELUATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOduIIs.

Y4eOHbIM IIIaHOM MpeaycMOTpeHo u3ydeHue pusuku B o0béMe 340 4 3a 1Ba roga oOydyeHUs: 5 4 B HEAEIIO
B 10 u 11 knmaccax, Ha 06a3oBoM ypoBHe B 00b&éMe 1364 3a aBa roma oOydeHus mo 24 B Hemenio B 10
u 11 kimaccax. B rematnueckom minanuposanuu uist 10 u 11 kaccoB npearnonararTcsi pe3epB BpeMEHH, KOTOPBIN
YUUTEIb MOXKET UCIIOJIb30BaTh [0 CBOEMY YCMOTPEHHUIO, U TTOBTOPUTEIBHO-0000IAI0IINE YPOKH.

INJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOTI'O IIPE/IMETA «®U3UKA»
HA YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «Pusmka» Ha YpPOBHE cpenHero obmiero oOpa3oBanus (yriyONEHHBIN H



0a30BBIl  YPOBEHb) JOIDKHO OOECMeYrBaTh JOCTIIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METalpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

I'pasicoancroe éocnumanue:

L4 C(bOpMHpOBaHHOCTI) Fpa)KI[aHCKOﬁ IIO3UIuHn O6yanOHIGFOCH KaK aKTHBHOI'O M OTBE€TCTBCHHOI'O
YJICHa pOCCHP’ICKOFO 06H_IGCTB3;

¢ [MPUHATHUC TPAAUITHUOHHBIX 06H.Ie‘-leﬂOBe‘-IeCKHX TYMaHUCTHYCCKUX U JCMOKPATUICCKUX HeHHOCTeﬁ;

® TOTOBHOCTHL BC€CTH COBMCCTHYIO ACATCIIBHOCTHL B MHTCPECAX TI'PaXKIAHCKOTO O6HI€CTBa, Y4aCTBOBATb
B CaMOYIIPAaBJICHUHA B IIKOJIC U ACTCKO-FOHOIICCKUX OPraHU3alUsX;

¢ YMCHHC B3aPIMOI[eI>’ICTBOBaTL C CONUAJIIbHBIMU HWHCTHUTYTaMU B COOTBCTCTBUU C UX (I)YHKI_[I/IHMI/I
1 Ha3HAYCHHEM,

® TOTOBHOCTH K FYMaHHTapHOﬁ n BOHOHTépCKOﬁ ACATCIIBHOCTH.

'Koe 60«

¢ chOpPMHPOBAHHOCTh POCCUICKOM IPaskKIaHCKON UACHTUYHOCTH, TAaTPHUOTHU3MA,
® [IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CUMBOJIAM; AOCTHKEHUSIM Poccuu B pu3MKe U TEXHUKE.

ﬂyx Ip 80
e c(hOPMUPOBAHHOCTH HPABCTBEHHOIO CO3HAHUS, STUUECKOTO MOBEICHUS;

e CroCOOHOCTH OIICHMBATh CUTYAllUIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;
®  OCO3HaHME JIMYHOTO BKJI3/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIYIIETO.

i K0e 60
® JCTCTHUYCCKOC OTHOLICHHUE K MHPY, BKIIIOYAasd 3CTCTUKY HAYUYHOI'O TBOPUYCCTBA, IMPUCYLICTO q)H3H‘IeCKOﬁ
HayKe.

Tpydosoe socnumanue:
® HHTEpeC K pa3iuyHbIM cepaM mpodeccuoHaNbHON ASSITENLHOCTH, B TOM YHCIE CBSI3aHHBIM C (PU3UKOM
U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAaHHBIA BBHIOOp Oyaymield mnpodeccun | pearn30BbIBATH
COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;
® TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHHUIO M caMOOOpa30BaHHIO B 0ONACTH (PU3UKK HA MPOTSIKECHHUH
BCEH KU3HHU.

IKonozuueckoe socnumanue:

e Cc(hOPMHPOBAHHOCTb SKOJIOIMYECKOH KYNBTYPHI, OCO3HAaHHE ITI00ATBHOTO XapaKTepa SKOJOTHMYECKUX
npo0em;

® [JJAHMPOBAaHUE W OCYIICCTBICHHE JIEHCTBHII B OKpY)KAaIOIEH cpelne Ha OCHOBE 3HAHHS —IIeJie
YCTOWYHBOTO Pa3BUTHS YEIOBEUECTRA,

® pacIIMpeHHEe OMbITA AeSTENbHOCTH SKOJOTHYECKON HAPaBICHHOCTH HAa OCHOBE UMEIOIIMXCS 3HAHU 110
¢busuke.

Hennocmu nayunozo nosnanus:

e chOopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  pa3BUTHUSA
(bu3nvecKoil HayKH;

® O0CO3HaHHE IICHHOCTU HAy4yHOW [EeATENbHOCTH, TOTOBHOCTH B Ipollecce H3Y4eHHs (UHUKU
OCYILECTBIIATH MPOCKTHYIO M UCCIIEAOBATEIbCKYIO A€ATEIbHOCTh HHANBUIYAIBHO U B TPYIIIE.

B mpouecce nocTukeHUs IMYHOCTHBIX PE3YJIBTATOB OCBOCHMSI MPOTPAMMBI CPEIHEro 001Iero oopa3oBaHus
no (¢usznke y oOydYaloUIMXCSl COBEPIICHCTBYETCS  OMOYUOHANbHBIN — UHMENIeKm, TPEANOoNaralonii
c(hOopMHUPOBAHHOCTb:

e CAMOCO3HAHUA, BKIIOYAIOLIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHUE, BHICTD
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOMN IMOIIMOHATIBLHOM Cephl, OBITh YBEPEHHBIM B ce0e;

e camope2ynuposaHus, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBE/IEHNE, CIOCOOHOCTh aJanTHPOBAThCS K AYMOLMOHAIBHBIM H3MEHEHHUSM U NPOSBISTh THOKOCTb,
OBITb OTKPBITHIM HOBOMY;

e gHympeHHel Momuéayuu, BKIIOYAIOUIEH CTpeMIIeHHE K JOCTHKEHHMIO LU U yCIeXy, ONTHUMH3M,
WHUIMATUBHOCTh, YMEHUE JICHCTBOBATh, HCXO/S U3 CBOMX BO3MOKHOCTEH;



amnamuu, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh AMOIMOHAILHOE COCTOSIHHE IPYTHX, YUUTHIBATH €T0
MIPU OCYILECTBICHUH OOIEHUS, CTIOCOOHOCTh K COYYBCTBHIO M CONIEPEKUBAHUIO;

COYUAILHBIX HABLIKOG, BKIIOUAIONINX CIHOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JAPYTUMH ITIOIBMH,
3a00TUTHCS, POSIBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3YJIBTATBI

yHI/IBepcaJ'[LHbIe NO03HABATE/IbHbIE JeliCTBUS

Ba3oBnle JJornueckue 1elcTBUA:

CaMOCTOSITENILHO (JOPMYITUPOBATE M AKTYaIM3UPOBATH MIPOOJIEMY, pacCCMaTPHUBATh €€ BCECTOPOHHE;
ONPENEIISITh UETU AEATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS,

BBISBJISITH 3AaKOHOMEPHOCTH M IMTPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSIX;

pa3zpabareiBaTh IUTAH pelieHus mpoOneMbl ¢ yuy€ToM aHaiM3a MUMEIONIMXCS MaTepHalIbHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIBLHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB 1IEJISIM, OIIEHUBATh PUCKHU
MOCJICACTBUM ACATEILHOCTH,

KOOPJMHUPOBATH U BHITIOJNHATH PabOTy B YCIOBHUSIX PEabHOTO, BUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aHMOJCHCTBHS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

Ba3zoBLle ucciienoBaresiLcKue AeiicTBUA:

BJIaJICTh HAYYHOU TEPMUHOJIOTHEH, KITIOUEBBIMU OHATHAMU U METOJIaMH (PU3MYECKOI HayKu;

BJIQJICTh HAaBBIKAMH Y4e€OHO-HCCIIEIOBATENICKOW U MPOEKTHON MAEATENbHOCTH B 00NMacTH (PHU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IMOWCKY METOAOB pEIICHHS 3ahad (U3NUECKOTO
cofiep)KaHusl, MPUMEHEHHIO Pa3IMYHBIX METOIOB ITO3HAHMS;

BJIAJIETh BUIaMU JIESITEITHHOCTH TIO TTOTyYE€HHIO HOBOTO 3HAHMS, €T0 WHTEPIPETAINH, PEOOPa30BAHUIO
Y TIPUMEHEHUIO B PA3JIMYHbIX YYEOHBIX CUTYalMsX, B TOM YHCJIE MPH CO3JaHUU YYEOHBIX MPOEKTOB
B 00acTu (hU3HKY;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M W aKTyaJU3UpOBaTh 3a/ady, BBIIBUTATh THUIOTE3y €&
pelIeHus, HaXOAWTh ApPryMEHTHI IS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh MapaMeTphI
Y KPUTEPHHU PEIICHHS;

aHaJM3UpPOBaTh IIOJIyYEHHBIE B XOJE pELICHHUs 3a/aud pe3ylbTaThl, KPUTHYECKH OLEHHMBAaTh HX
JI0CTOBEPHOCTH, TPOrHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTHh U (POPMYIIUPOBATH COOCTBEHHBIE 337a4i B 00pa30BaTENBHON NESITEIFHOCTH, B TOM YHUCIE MPH
U3yYeHUH (DUBHKHU;

JIaBaTh OIEHKY HOBBIM CHUTYAIlHsIM, OLIEHHBAThH MPHOOPETEHHBIN OTIBIT;

YMETh EPEHOCHUTH 3HAHUS 10 (PU3MKE B MPAKTHUYECKYIO 00IaCTh KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00nacTeif;

BBIJIBUTATh HOBBIE WIEH, NpEAJaraTb OPHUTHHAJIBHBIE TOAXOIBI W PEIICHUs; CTaBUTh MPOOIEMBI
U 3aJ1a4M, JIOITYCKAIOIINE aJIbTePHATUBHBIC PEIICHUS.

PaGora c unopmanueii:

BJIaZICTh HABBIKAMHU ITOJITYUCHUA I/IH(bOpMaIII/II/I (1)I/I3I/I'-ICCKOFO COACPKaHUA U3 UCTOYHHUKOB pa3HbIX TUIIOB,
CaMOCTOSITENILHO OCYIIECTBISITh MOWMCK, aHAIM3, CHUCTEMATHU3allUI0 W WHTEepIpeTanuio HH(OpMaIuu
Pa3IUYHBIX BUJOB U (POPM Ipe/ICTaBICHHUS,

OLIEHUBATH JIOCTOBEPHOCTh HH(POPMAIINH;

WCTIONB30BaTh  CpeicTBa  MH(GOPMAIMOHHBIX U KOMMYHUKAIMOHHBIX  TEXHOJOTHHA B pEIICHUH
KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX H OpraHu3anuOHHBIX 3a1a4 C CO6.TII-OJI€HI/ICM Tpe6OBaHHﬁ
OPrOHOMHKH, TEXHUKH O€30MacHOCTH, THTUEHBI, PECYpPCOCOEPEKEHHsI, TPABOBBIX M ITUYECKUX HOPM,
HOPM HH(POPMAITMOHHOW 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3MYCCKOTO COMACPKAHHs B PA3IUYHBIX (opmarax C y4éToM Ha3HAuCHHUS
MH(POPMALIUH U 1IEJIEBOH ayITUTOPUH, BEIOUPAst ONTUMANIbHYIO (pOpMY MpECTaBICHNS U BU3yaTH3alNH.

YHI/IBepcaJILHLIe KOMMYHHUKATUBHbIC JeHCTBUA



O0menue:
® OCYIIECTBIIATH OOIICHUE HA YPOKaxX (PU3MKH U BO BHEYPOUHOU JESITEIHHOCTH;
®  DPACIO3HABATH NMPEINOCHUIKH KOH(MIUKTHBIX CUTYallM U CMAT4aTh KOH(QIUKTHI;
e DPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHsI C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJICTB.
CoBMecTHas 1eSITEIbHOCTD:
® [IOHMMATh U UCIIOJIb30BATh MPEUMYILECTBA KOMAHAHON U WHANBUIYaIbHON padoThI;
e BbHIOMpaTh TEMAaTHKy M METO/bI COBMECTHBIX JEHCTBHI C yuéToM OOLIMX HMHTEPECOB U BO3MOXKHOCTEH
KaXX/10TO WieHa KOJUIEKTHBA;
® [PUHUMATh LIEJTM COBMECTHOW JAEATENBHOCTH, OPraHU30BHIBATH M KOOPIMHHPOBATH NIEHCTBUA MO €€
JOCTHKCHMIO: COCTaBIIATH IUIAH JEUCTBUM, pacIpeneiaTb poOlHd € YYETOM MHEHMH Y4YaCTHUKOB,
00CyX1aTh Pe3yIbTaThl COBMECTHOM palbOTHI;
® OILIEHUBATh KauecTBO CBOETO BKJIa/1a U KaXJI0TO y4acCTHHKa
KOMaHJIbI B OOIIHIA pe3yabTaT 1o pa3padOTaHHBIM KPUTEPHUSIM;
e [peJJlaraTb HOBBIE IPOEKTHI, OLIEHUBATh MJEH C MO3HULUU HOBHU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKOM
3HAYMMOCTH;
® OCYLIECTBIATh TO3UTUBHOE CTPATErMUECKOE TIOBEIACHHE B PA3JIMYHBIX CHUTyalMsIX, HPOSBIATH
TBOPUYECTBO U BOOOpaKCHHE, ObITh MHUIIMATUBHBIM.

YHnBepcanLHHe PEryJsiTUBHbIC JecTBUA

Camoopranusaunus:

® CaMOCTOATENILHO OCYHIECTBISATH MO3HABATEIbHYIO JEATENBHOCTh B 00NMacTH (DPU3MKH M aCTPOHOMMH,
BBISIBIISITH MPOOJIEMBI, CTaBUTh B (POPMYIHPOBaTh COOCTBEHHBIE 331a4H;

® CaMOCTOATENBHO COCTABIAThH IJIaH PELIEHUS PAcUETHBIX M KAYECTBEHHBIX 3aj]ad, IJIaH BBIIIOTHEHHUS

[IPAaKTUYECKOM  paboThl  C y4éTOM  HMMEIOLIUXCS  PEcypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH
U MPEIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmupsATh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTeHHI;

JIeJIaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €10, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATh PUOOPETEHHBII OMBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO HIMPOKOHW SPYIULIUN B 00JaCTH (PU3UKH, MOCTOSTHHO
MOBBIIIATHE CBOM 00pa30BaATEIbHBIN U KYIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb.

e J1aBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCHUTb KOPPEKTHUBBHI B JESATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
Pe3yabTaToB LEIM;

e BIAJCTh HABBIKAMU I[I03HABAaTEIBbHOM pedraexkcuu Kak OCO3HAaHWS COBEpIIAEMBIX JIEHCTBUHI
Y MBICIIUTENIBHBIX TPOLIECCOB, UX PE3YJIbTaTOB W OCHOBAHMM; MCIIOJIb30BaTh MPUEMBI pediexcun ams
OLIGHKH CHUTYallld, BEIOOpa BEPHOTO PELICHMUS;

® yMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MIPUHUMATh PELICHHUS 110 UX CHIXKEHUIO;

e IMPUHUMATh MOTHUBBI U API'YMEHTHI APYTUX MPU aHAJIN3E PE3YNNBTATOB JAESITEIbHOCTH.

IIpunsTue ceds1 m Apyrux:

® MpUHUMATH ceOs, MOHUMas CBOM HEJJOCTATKU U JOCTOMHCTBA;

® [IPUHUMATb MOTHBBI U APIYMEHTHI APYTUX NIPU AHAJIU3€E PE3YIIBTATOB AESTEIBHOCTH;

e [IpU3HABaTh CBOE IPABO U MPABO JPYIMX Ha OUIMOKH.

NPEIMETHBIE PE3YJIBTATHI
10 k1ace

B npomnecce uzydyenus kypca Gpuszuku ynryoaéHHOTO U 0a30Boro ypoBHs B 10 Kilacce y4CHUK HAyUUTCS:
e [loumarp (1eMOHCTPUPOBATEL) POJIb (DU3UKH B SKOHOMUUYECKOH, TEXHOJIOTHUECKON, IKOTOTHICCKOM,
COLMAILHOM M ATHYECKOH cepax AeITEeIbHOCTH YeNIOBEeKa; pOjib U MECTO (PM3UKU B COBPEMEHHOM
HAy4YHOH KapTHHE MUPA; 3HAUeHUe ONUCAMENbHOL, CUCmemMamusupyouiell, 00bACHUMENbHOU



U npoecHoCcmu4eckoli yHKyutl puzuieckoti meopuu — MexaHuKu, MOJIeKYIapHOL QuU3uKu u mepmoou-
HAMUKU, POlb (hu3U4ecKoll meopuu 6 popmMuposanuy npeoCcmagierull 0 Qu3uueckol Kapmune Mupa,
pa3nuuaTh (y4UTHIBATH) YCIOBUS MPUMEHUMOCTH MOJENEeH (PU3NYECKUX TeT U MPOILIECCOB (SBICHHM):
MHepLMaIbHas cUcTeMa 0TcuéTa, abCcoMoTHO TBEPOE TEI0, MaTepuaibHasi TOUKa, PAaBHOYCKOPEHHOE
IBUKEHHE, CBOOOIHOE TajieHHe, abCONIOTHO yrpyras aedopmarms, a0COIIOTHO ympyroe u abco-
JIOTHO HEYNPYroe CTOJKHOBEHHUS, MOJENHU ra3a, *HJIKOCTH U TBEPAOTO (KPUCTALITMUECKOTO) Tena,
WJICAJIbHBIN a3, TOUYCUHBIN 3aps/l, ONHOPOIHOE JEKTPUUECKOE TOJIE;

pasnuyarh ycJIoBUsS (TpaHUIIBI, 0071acTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, TIOHUMATh BCEOOIINI
Xa- paktep (yHAaMEHTATbHBIX 3aKOHOB U OTPaHMYEHHOCTh UCTIOJIb30BaHMS YaCTHBIX 3aKOHOB;
aHAJIM3UPOBATh U OOBSCHATh MEXaHUYECKHE TIPOIIECCHI U SIBJICHUS, CIIONB3Ysl OCHOBHBIE TIOJIOKEHHSI
¥ 3aKOHBI MEXaHUKU (OTHOCHUTEIHOCTh MEXaHWYECKOTO TBM)KEHUS, (POPMYJIbl KHHEMATHKUA PaBHO-
YCKOPEHHOTO JBUXKEHUS, npeoopazosanus I anunes ons ckopocmu u nepemeujeHus, 3akoubl HproTo-
Ha, npuHyun omuocumenvHocmu I anunes, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS HM-
NyJIbCa U MEXaHUUECKON SHEPTUH, C83b pabomul CUNbl C USMEHEHUEM MEeXAHUYEeCKOU JHepeUuU, YCio-
8Usl pas- Hogecusi MeéEPO020 meia); TPy ITOM UCIOIB30BaTh MaTEMATUYECKOE BBIPAKEHHUE 3aKOHOB,
VKA3bl- 6aMb YCIOBUSL NPUMEHUMOCMU PU3UUECKUX 3aKOHO8. npeobpasosanuil 1 anunes, émopozo u
mpemve2o 3ak0H068 Hvlomona, 3aKkonoe coxpanenus UMnyibca U MexaHuieckol IHep2uul, 3aKoHa éce-
MUPHO20 MA2OMEHUsL;

aHAJM3UPOBaTh M OOBSCHATH TEIUIOBBIE NMPOLECCHl U SIBICHHS, HCIOIb3YS OCHOBHBIC IOJIOKCHHUS
MKT u 3aKkoHBI MOJEKYISAPHOH (PU3MKH M TePMOIMHAMUKH (CBS3b JABICHUS HICATBHOTO raza co
CpeAHel KMHETHYECKOW SHepruel TEIIOBOro JBM)KEHUS U KOHIEHTpAIMel ero MOJIeKyll, CBA3b TeM-
niepaTyphl BEIIECTBA CO CPEIHEH KNHETHIECKON SHEPIHEeH TETIOBOTO ABM)KEHHS €T0 YaCTHIl, CBSI3b JaBIie-
HUSI MJICAIBHOTO Tra3a ¢ KOHIICHTpalKed MOJEKYJI U ero TeMIeparypoil, ypaBHeHHe MeHeneeBa—
Knaneiipona, nepBbIii 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS! SHEPTUU B TEIUIOBBIX MpOIeccax);
IIPU 3TOM HCIIOJIb30BAaTh MAaTEMATUUYECKOE BHIPAKEHUE 3aKOHOB, YKA3bIBANMb VCI08UL NPUMEHUMOCHU
ypasnenus Menoeneesa—Knanetipona;

AQHAJIM3UPOBATh U OOBSACHATH (OMHCHIBATH) AIEKTPHUYSCKUE SIBIICHHSI, UCTIONB3YsI OCHOBHBIE ITOJIOXKE-
HUSI U 3aKOHBI JIEKTPOIUHAMUKHN (3aKOH COXPAHEHHs DIIEKTPUYECKOTO 3apsina, 3akoH KymoHna, no-
MeH- YUATbHOCMb 2NeKMPOCMamuyecko20 nois, NPUHYUN CYNepno3uyuu 21eKmpuieckux noiet, npu
9MOM YKA3b18as YCI08Us npumeHumocmu 3akona Kynona, a Taxke MpakTUUECKH BaKHbIE COOTHOLIE-
HUS: 3a- KOHBI OMa JJIsl yJacTKa e U I 3aMKHYTOM 3JIeKTpUYeCcKoi 1ienu, 3akoH Jhxoyns—IIen-
ua, npa- euna Kupxeoga, 3axonvr @apades 011 snekmponusa);

onucvleamyv usuiecKkue npoyeccyl U s61eHUs, UCNOb3YS BETUYUHDbL. NepeMeujeHue, CKOpoCmb, YCKO-
peHue, UMNYIbC meia U Cucmemsl mei, CUid, MOMEeHm CUlvl, 0aeleHue, NOMeHYUATbHAs dHepeUsl, Ku-
HemuuecKkas dHepeus, MexaHuieckas sHepeus, paboma cCuivl, YeHmpocmpemumenibHoe YCKopeHue,
CUIa Maxcecmu, Cuia ynpyeocmu, cuid mpenus, MOWHOCMb, SHEP2US 83AUMOO0eUCmEUs meia ¢ 3em-
€U 80MU3U €€ NOBepXHOCMU, SHepeus Ynpy2ou Oepopmayuu NpPy’CUHbl, KOIUYECmE80 Meniomsl,
abco- 1omuas memnepamypa meid, paboma 6 mepmoOUHAMUKE, GHYMPEHHS IHEePIUsl UOedNbHO20
00HO- aMOMHO20 2a3d, paboma udeairbHo20 2a3d, OMHOCUMENbHASL 81ANCHOCMb 8030Vxa, KII/] ude-
ANbHO2O0 MENN08020 08UAMEIS, INeKmpudecKkoe noie, HANPIANCEHHOCMb NeKMPUYEcKo20 Nois,
HanpaMcén- HOCMb NOJIsl MOYEYHO20 3apsA0a UM 3aPSANCEHHO20 Wapa 8 8aKyyme U 8 Oudiekmpuxe,
HOMEHYUAN INIeKMPOCMAMU4ecko2o Nojs, pasHoCms NOMEHYUANI08, INEKMPOOBUNCYWAs CULd, CULA
MOoKa, HANpsi- JHceHue, MOWHOCMb MOKA, NIeKMpPUdecKas EMKOCIb NI0CK020 KOHOeHcamopda, conpo-
MuGeHue yY4acmrka yenu ¢ nocie008amelbHbulM U NapaulelbHblM COeOUHEeHUeM pPe3ucmopos, dHep-
2Usl IIeKMpU- YecKko20 nojisa KOHOeHcamopa,

OOBSCHATH OCOOCHHOCTH TPOTEKAHHs (DU3NYECKHUX SBICHUN: MEXaHHMUECKOEe JBUKEHHE, TEIIOBOE
JIBH- KEHHE YaCTHUI] BELIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBIKeHHUE, U (Dy3usi, UCTIapeHue,
KUIIe- HUE U KOHJICHCAIMs, TUIaBJICHUE M KPUCTAIIM3ALMs, HAIIPABIEHHOCTh TEIUIoNepeiadt, JEKTPH-
3a1us Tell, IKGUNOMEHYUATbHOCHb NOBEPXHOCTIU 3APANCEHHO20 NPOBOOHUKA,

IPOBOJIUTH MCCIICIOBAaHUE 3aBUCHMOCTH OHOHN (PU3MYECKOi BEIHMUYMHBI OT APYTOil C MCIIOIh30BAHU-
€M MPSIMbIX U3MEPEHUI: MPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3YNbTaThl MOTY4EH-
HOW 3aBUCHUMOCTH (PM3UYECKUX BEIUYUH 8 Guoe 2pagdhuxos ¢ yuémom abconiomHulX nocpeutHocmen
u3Me- peHull, 1e1aTh BBIBOJBI IO Pe3yJbTaTaM HUCCIIECA0BaHMS;



® TIPOBOJNTH KOCBEHHBIC N3MEPEHUST (U3NUCCKHUX BEIWIHH; ITPH TOM BBIOMPATh ONTHMAIBHBIA Me-
TOJ U3MEPEHMsI, OLIEHUBATh A0COJIIOTHBIE U OTHOCUTEIIbHBIE MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX
U3Mepe- HUul;

®  1POBOOUMD ONBIMBL NO NPOGEPKE NPEOLONCEHHOU 2UNOME3bl. NIAHUPOBAMb IKCNEPUMeHm, CoOU-
Pamov IKCHEPUMEHMANLHYIO YCMAHOBKY, AHAIUSUPOSANMb NOTYYEHHbLE PEe3VIbmambl U 0elams 6bi-
600 0 cma- myce nPeoloHCeHHOU 2UNOmMe3bl,

e coOirozaTh npasuiia 0€30MaCHOIO TPyAA MIPU MIPOBEIEHUH UCCIIEI0BAaHUM B paMKax y4eOHOro 3Kc-
1Ie- pUMEHTA, NPAKMUKyma u ya4eOHO-UCCIIEIOBATEIILCKON M TIPOCKTHOM AEATEIBHOCTH C UCTIONb-
30Ba- HUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a00OPaTOPHOTO 000PYAOBAHUS;

e pemarh pacy€THBIC 33a4M C SIBHO 3aJJaHHOU u HesA6Ho 3a0anHol PU3NUECKOH MOJIENIBIO: HA OCHO-
Ba- HUU aHAJIM3a YCIOBHS 000CHOBBIBATH BHIOOD (PU3UYECKOI MOJIENH, OTBeYaroIeil TpeOoBaHUAM
3a- JJaud, OPUMEHATH (POPMYIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U HOCMYAamol U3UYUECKUX Meopull
NIPY UC- TTOJIb30BAHNU MAaTEMATHUECKUX METOJIOB PEIICHHS 33]1a4, TPOBOIUTH PacyEéThl HA OCHOBA-
HUHM MMEIO- IUXCS JaHHBIX, aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATh METOABI PEUICHHS C
y4€TOM IOJTyYEeH- HBIX PE3YNIbTaTOB;

e pemath KaYeCTBEHHBIE 3aJ[a4uM, mpedyrouue npuUMeHeHUs 3HaHULl U3 PA3HbIX PA30el08 UKOIbHO20
Kypca Qusuku, a makoice uHmezspayuy 3HAHUl U3 Opyeux NpeoMemos ecmeCmEeHHO-HAYYHO20
YuKaA: BBICTPANBATh JIOTHYECKYIO LIETIOUKY PACCYXICHUI C OMOPOi Ha M3yUYCHHbIE 3aKOHBI, 3aKO-
HOMEPHOCTH U (PU3NYECKUE SBICHUS;

®  UCNONBL306aMb Meopemuyeckue 3HaHus Olsl 0ObACHEHUS OCHOGHbIX NPUHYUNOE pabombl uzmepu-
mefib- HblX NPUOOPOB, MEXHUUECKUX YCMPOUCME U MEXHOI02UYECKUX NPOYECCO8;

® UCHOJNB30BaTh TEOPETHYECKHUE 3HAHUSA 1O (PU3HMKE B MOBCEAHEBHOM KHU3HM /sl oOecnieueHus 0e3-
OIlac- HOCTH TPU OOpalleHNH ¢ MPHOOpaMH M TEXHWYECKHUMH YCTPOHCTBaMH, U COXPAaHEHUS
30POBbS U COOIIOACHHS HOPM SKOJIOTMYECKOTO MOBEJICHHSI B OKPY>KaloIIel cpee;

® [IPUBOIUTH MIPUMEPHI BKJIAJA POCCUICKUX U 3apYOEkKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00b- sICHEHHUE MPOLIECCOB OKPYKAIONIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

®  AHAU3UPOBAMYb U OYEHUBAMb NOCIE0CMEUs ObIMOBOU U NPOU3BOOCEEHHOU 0eAMeNbHOCU Yelo-
6eKa, CEA3AHHOU C PU3UYECKUMU Npoyeccamu, ¢ NO3UYUL IKOI02UYecKoU 6e30nacHocmu, npeo-
cmas- JieHuti 0 payuoHAIbHOM NPUPOOONONL30BAHUU, A MAKIHCE PAZYMHOM UCHONb308AHUU OOCU-
JHCEHUL HAYKU U MEXHON02Ull 0I5l OAbHelue20 Pa3eumus 4elogeyeckoeo obuecmed,;

® [IPUMEHSATH PazIUYHbIE CIOCOOBI paboThl ¢ MH(pOpManKel (PU3NIECKOTO COAEPKAHUS C UCIIONbB30-
Ba- HUEM COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHHA: MPU 3TOM HCIOIb30BAaTh COBPEMEHHbBIE
UH(OP- MALMOHHBIE TEXHOJIOIUHU Ul MOMCKA, epepaboTKU U NMpeabsiBIeHNUs YUeOHON U HaydHO-
NOMYJISIPHOW MH(OPMAITUH, CTPYKTYPUPOBAHMS W MHTEPIPETalNy HH(POpMAIMH, TIOIyYeHHON U3
Pa3JIMYHBIX UC- TOYHUKOB; KPUTHUECKH aHAIM3HPOBATH MOITYYaeMyt0 HHPOPMAIUIO U OYeHUBAMD
€€ 00CmoBepHOCb KAK HA OCHO8E UMEIOWUXCS SHAHUI, MAK U HA OCHO8e AHANU3A UCTOYHUKA UH-
dopmayuu,

e NPOABIAMb OP2AHU3AYUOHHbIE U NO3HABAMENbHbIE YMEHUSl CAMOCMOSAMENbHO20 NpUuobpemenus
HOBbIX 3HAHUL 8 NPOYecce BbINONHEHUS NPOEKMHbIX U YUeOHO-UCCIe008aMeNbCKUX  pabom,
paboTaTh B TPyNIIE C BBHIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBAaTh paboOTy IpyI-
IIbl, PAl0O- HAJIbHO PaclpeesATh AeATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, a/leKBaTHO OLEHH-
BaTh BKJIA/ KaX- JOT0 U3 YYaCTHUKOB I'PYIIIbI B pEIlIEHHE pacCMaTpruBaeMoil mpooaeMsl;

®  NPOAGIAMb MOMUBAYUIO K OVOywell NpoghecCUOHANbHOU 0esimebHOCIU NO CReYUATbHOCTAM (u3u-
KO- MexHUuuecko2o npo@uisi.

11 kaacce

B npouiecce nzydenus kypcea puznku yrayonéHHoro u 6azoBoro ypoBHs B 11 kilacce y4eHUK HAy4UTCS:

MOHUMATh (JIEMOHCTPUPOBATL) POIb (U3UKH B SKOHOMHUYECKOH, TEXHOJIOTHYECKOH, COIMaIbHOMN
1 3TUYECKOH cdepax AedTeIbHOCTH 4eJIOBEeKa; pojb U MECTO (PU3UKU B COBPEMEHHOM Hay4dHOMH
KapTUHE MUPA; POJIb aCTPOHOMHUH B MPAKTUUYECKOMN JEATEIbHOCTH YEJIOBEKA U JAJIbHEHIIIEM HAayYHO-
TEXHUYECKOM Pa3BUTHH; 3HAYEHUE ONUCAMENbHOU, cucmemamusupyioujel, o0biCHUMENIbHOU
U npocHocmuyeckou QyHKyul Quuyeckol meopuu — 31eKMPOOUHAMUKY, CHEeYUATbHOU meopuu
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OMHOCUMENLHOCMY, — K8AHMOBOU  (pusuku,  Poidb  (PU3NUECKOH Teopuu B (OPMHPOBAHUU
NpEeACTaBICHUH O (PU3NYECKON KapTHHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUI O PUPOJE;

pasnu4aTh (YUuTHIBATH) YCIOBUSI MPUMEHUMOCTH Mojenell (pu3n4eckux Tell U MPOIeccoB (SBICHUN):
OJIHOPOITHOE ~ DJIEKTPHUYECKOE ¥ OMHOPOAHOEC MArHWTHOE IO, TapMOHHYECKHE KOJIeOaHWs,
MaTeMaTHYeCKU MAasTHUK, MICATbHBIN TMPYKUHHBIM MasSTHUK, TAPMOHHUYECKHE BOJIHBI, HICATHHBIN
KoJie0aTeTbHBIA KOHTYp, TOHKAS JIMH3a; MOJISIIEH aToMa, aTOMHOTO Si/Ipa U KBAHTOBOM MOJIENN CBETA;
pa3nuuaTh yciuoBHs (TpaHHIBl, 007acTH) MNPUMEHHMMOCTH (PU3MYECKUX 3aKOHOB, MOHUMANDb
sceobwull xapakxmep @QyHOAMEHMANbHBIX 3AKOHO8 U 02PAHUYEHHOCMb UCHONb308AHUSA YACTHBIX
3aKOHO8;

aQHAIM3UPOBATh U OOBACHATH DJICKTPOMATHUTHBIC TIPOIECCHl W SIBICHHUS, HCIIONB3Ys OCHOBHBIE
MOJIOKEHUST ¥ 3aKOHBI  AJIEKTPOJAMHAMHUKHN ¥ CIICIIUAIIHOW TEOPUH OTHOCHUTEIFHOCTH (3aKOH
COXpaHEHHUsl JJEKTPUUECKOro 3apsifa, cuina Amrmepa, cuia JlopeHia, 3aKoH 3JIEKTPOMarHUTHOM
uHAyKuY, npaBuio Jlenna, cBsa3p OJIC caMOMHAYKIMH B 3JIEMEHTE JJIEKTPUYECKOM WENH CO
CKOPOCThIO H3MEHEHHUs CHJIBI TOKa; TMOCTYJIaThl CIENUaIbHOW TEOPHUH OTHOCUTEILHOCTH
OWHIITeHHA);

aHAIM3UPOBATh U OOBSCHATH KBAaHTOBBIE MPOLECCHl U SBICHUS, UCIONb3Ys MOJOKEHHSI KBAHTOBOM
¢u3uku (ypaBHeHHe DifHIITENHHA A5 GoTodddeKTa, MepBhIil U BTOpoi nmocTyaarsl bopa, mpuHImI
COOTHOIIEHHsI HeompenenéHHocTeil [eiizenOepra, 3akOHBI COXpaHEHUS 3apsIOBOTO U MacCOBOTO
YrCes U SHEPTUH B SICPHBIX PEAKIIUAX, 3aKOH PATHOAKTUBHOTO pacraja);

ONMUCHIBaTh  (U3MYECKHE TPOLECCHl W SIBICHHS, HCIONB3ys BEIHYUHBL  HANPSHKEHHOCTD
JIEKTPUYECKOTO  TOJsI, MOTEHLIHANT AJIEKTPOCTATUYECKOTO TOJA, pa3HOCTh  MOTEHIUAJNOB,
AIIEKTPONBUKYIIAs CWJIa, WHAYKIUS MArHUTHOTO TIONS, MAarHUTHBIA TIOTOK, CcHia AMrepa,
WHIYKTUBHOCTbD, AJIEKTPOJBUKYIIAS CHIa CAMOMHIYKIIUH, YHEPTHsl MATHUTHOTO TOJS MPOBOIHHUKA
C TOKOM, PEJIATUBUCTCKHI MMITYJIbC, TIOJTHAS YHEPTHsI, SHEPTHS TIOKOSI CBOOOTHON YaCTHUIIBI, SHEPTHS
U UMIYIIbC (POTOHA, MACCOBOE YHCIIO U 3apsl SApa, SHEPTHUS CBS3H SJIpa;

OOBSACHATH OCOOCHHOCTH TPOTEKAaHUS (DU3UYECKUX SBICHUH: SIEKTPOMAarHUTHAS WHIYKLUS,
CaMOMHJIYKIUSI, PE30HAHC, WHTepdepeHuss BOJNH, Mupakius, AUCIEPCUsi, MOJTHOE BHYTPEHHEE
otpaxkenue, (ortoanekrpuueckuii dpdexr (pororddekr), anpda- u Oera-pacmanasl sgep, ramMma-
U3Iy4YeHue siyep; Gu3ndecKre MPUHIHUIIBI CIIEKTPATbHOTO aHallu3a U paboThl Jia3epa;

onpeodenims HanpasieHue UHOYKYUu MacHUmMHoO20 Nojisl NPOBOOHUKA C MOKOM, CUNbl AMnepa u cuivl
Jlopenya,

cmpoums uzobpadicenue, co30asaemoe NIOCKUM 3ePKAIOM, MOHKOU JIUH30U, U paccuumvléams €20
Xapaxmepucmuxu,

NPUMEHAMb OCHOB0NONA2AIOWUe ACPOHOMUYECKUe NOHAMUSA, Meopuu U 3aKOHbl OJisl AHAIU3A
U 00bAICHeHUs.  u3uUecKUX Npoyeccos, NPOUCXOOAWUX 8 38830aX, 8 36E30HbIX CUCMeMAax,
8 MeHC2ANIAKMUYECKOU cpeoe; 08UdHCeHUsl HeDeCHbIX meJl, I80I0YuUU 36630 U Beenennotl,

MPOBOJIUTh HCCJEIOBAaHHE 3aBHUCUMOCTEH (PU3MUECKHX BEIUYUH C HUCIIOIB30BAaHUEM MPSMBIX
U3MEpPEHU: TPU OSTOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBaTh pE3yJAbTaThl MOTYYECHHOU
3aBUCHUMOCTH (DU3MUYECKHX BEIMYMH B BHUJE TpaduKoB C y4€TOM aOCOJIOTHBIX TMOTrPEHIHOCTEN
U3MEpPEHUH, AeTaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHMS,

MTPOBOJIUTH KOCBEHHBIC M3MEpPEHUS (DU3MUECKUX BEITUYHH; TP TOM BBIOMPATh ONTUMATBHBIA METO
U3MEPEHHsI, OIICHHBATh aOCOJIOTHBIE U OTHOCUTENBHBIE TIOTPEIIHOCTH TPSMBIX M KOCBEHHBIX
W3MEPEHU;

MPOBOJIUTH OIBITHI O MPOBEPKE MPEATIOKEHHON TUIOTE3bl: MIAHUPOBATH IKCIEPUMEHT, COOHpATh
JKCTIEPUMEHTAIBHYIO YCTaHOBKY, AHAJIM3MPOBATh IMOJYYCHHBIE pPE3YJAbTaThl U JeJaTh BBIBOJ
0 cTaTyce MpPeUI0KEHHOM TUIOTERbI;

ONUCHIBAMb MEeMOObL NOTYYEHUSL HAYUHBIX ACMPOHOMUYECKUX 3HAHULL,

coOmonare mpaBuia OE30MACHOTO Tpyda TPU MPOBEICHUM HCCICIOBAHUN B paMKax y4eOHOTO
SKCIEPUMEHTa,  NPAaKTHUKyMa ¥ Y4eOHO-HCCIEIOBAaTeNbCKOW W MPOEKTHOM  JIeATelbHOCTU
C MCIIOJIb30BAaHNEM M3MEPHUTEIBHBIX YCTPONCTB U J1a00paTopHOro 000PyAOBaHMS,

pemarb pacy€THBIC 3aqaddl C SBHO 3aaHHOW U HEeA6HO 3A0aHHOU (u3Uu4ecKou MoOenvio. Ha
OCHOBAaHWHW aHANM3a YCJOBHs BBHIOMpATh (hU3MUECKHE MOJEIH, OTBEYAIOIINE TPEeOOBaHUSIM 3aJayH,
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NPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH | MOCTYNAaThl (PU3NYECKUX TEOpUH TIpH
WCTIONh30BAHUHM MAaTEMAaTHYECKUX METOJOB pEIICHHs 3a1a4, MPOBOAWTH PacuyéThl Ha OCHOBAHUU
UMEIOIINUXCS JTAaHHBIX, aHAJTU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOABI PEIICHUS C y4ETOM
TIOJTyYEHHBIX PE3yJIbTATOB;

peniaTh Ka4eCTBeHHBIE 33J1aui, TPeOyromre MPUMEHEHHS 3HAHUH U3 Pa3HBIX pa3/esioB MIKOJIHHOTO
Kypca (OUBUKH, a makdce uHme2payuu 3HAHUL U3 OpYeUX HPeOMemo8 eCcmecm8eHHO-HAYYHO20
YUKTIA: BbICMPAUBAMb  N02UYECKVI0 YENOYKY PACCYHCOEHULl ¢ ONOpPOl HA U3VYEHHble 3AKOHbI,
3aKOHOMEPHOCMU U uzuyecKue s81eHusl,;

UCNONL308AMb  MeopemuyecKue 3HaHUs 0N  OObSACHEHUs OCHOBHBIX NPUHYUNOG  pabombi
UsMepumenbHblx nPubOpPos, MEXHUYeCKUx YCmpoucmas 1 mexHoL02UYECKUX NPOYeccos,

NPUBOANTH TPUMEPHl BKJIAJa POCCUUCKUX U 3apyOCKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
0O0BSICHECHHE TTPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

AHATUBUPOBAMb U OYEHUBAMb NOCAeOCMBUsL  ObIMOBOU U NPOU3BOOCMBEHHOU  0essmelbHOCmU
YenoseKa, CEA3AHHOU C (QU3UYECKUMU NPOYeccamu, ¢ NO3UYULL IKOI02UYeCKOU 6Oe30nacHoCmu,
npeoCcmasieHutl 0 payuoOHAIbHOM NPUPOOONOIL308AHUU, A MAKICE PA3ZYMHOM  UCHONb308AHUU
00CMUMCEHUL HAYKU U MEXHON02UU 051 OANbHelule20 Pa3sumus 4eloeiecko2o ooujecmad;,
MIPUMEHSATH paznuuHble  crocoObl  paboThl ¢ MHPOpManuend (U3UYECKOTO  COAepKaHUs
C UCTIONIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTUH: TPH O3TOM HCIOJIB30BaTh
COBpeMEHHBbIC MH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, TIepepabOTKU M MPEAbSIBICHUS yI4eOHON
U HAyYHO-TIONYNISIpHOW  WMH(pOpMAIuu, CTPYKTypUPOBaHUS ¥ MHTEpPOpETalud  HHPOpPMAILIHH,
MOJTyYEHHOW W3 PA3IMYHBIX MCTOYHUKOB, KPUTHUCCKH aHAIM3UPOBATh IMOydaeMy0 HH(OPMAIIHIO
U OLICHWBaTh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIUXCS 3HAHUM, TaK M HA OCHOBE aHajM3a
HCTOYHHMKA UH(OpMaLuu;

NpOsABIAMb  OPSAHUZAYUOHHBIE U NO3ZHABAMENbHbIE YMEHUs CAMOCMOSIMENbHO20 NPUOOpemeHus
HOBbIX 3HAHULL 8 NPOYecce BbINOTHEHUSL NPOEKMHBIX U YUeOHO-UCCed08amenbekux pabom, padboTarb
B IPYIIE C UCHIOJHEHWEM pPa3juYHBIX COIMAIBHBIX pOJIeH, IUTAaHUPOBaTh pabOTy TPYMIIbI,
paIMOHANILHO PACIPENeNSITh ACSITeIFHOCTh B HECTAHIAPTHBIX CUTYaIlMsAX, aJCKBAaTHO OICHUBATH
BKJIJT K&KJIOTO M3 YYACTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBaeMoOi MPoOIeMBI;

APOABIAML MOMUBAYUIO K Oyoywell npogheccuoHaibHoU 0esimelIbHOCU N0 CReYUATbHOCMAM (QU3UKO-
MeXHUYecKo20 NPohuisL.



COILEP)KAHUE YYEBHOI'O IIPEJMETA «®U3UKA»

10 kiacc
[ba3oBkbIil ypoBeHs (2 yaca) YrnyGneHHbIH ypOBEHB (5 4acoB)
Tema 1. ®u3nka u METO/IBI HAYYHOTO MO3HAHUS (2 yaca) Tema 1. ®u3nka U METO/IBI HAYYHOTO MO3HAHUS (6 4YacoB)

Du3nka — Hayka o npupoje. Hayunsle MeToabl Ho3HaHUS OKpYxkaromiero Mupa.|dusnka — QyHaaMmeHTanbHas Hayka o npupoae. Hayunsiii MeTos no3Ha- HUst
Poib SKCIEpUMEHTa U TEOPUH B MIPOLECCe MO3HAHUS NPUPOABL. DKCIIe- PUMEHT [ METOABI UCCIIE0BAaHUS (PU3NUECKUX SBICHUN. DKCIIEPUMEHT U TEOPHS B

B ¢pusuke. MoznenupoBanue pU3MUECKUX SBJICHUAN U MPOIECCOB. Mporiecce mo3HaHus npupoabl. Habmronenne u sKkcriepuMeHT B (U3HKE.
Hayunble runoressl. @u3nueckre 3aKoHbl U TeopuH. [ paHuIbl TpUMEHUMO- CTH |Cnocodbl usmeperus uauyeckux eenudut (aHan0208vle U yugposvie usme-
(busmueckux 3akoHOB. [IpuHmn coorBercTBHA. Ponk 1 MecTo dusuku B hop-  |pumenvruvie npubopsi, KomnviomepHsie oamuukoguvle cucmemst). Iloepewsno-
MUPOBAHUU COBPEMEHHOW HayYHOU KapTHUHBI MUpa, B IPAKTUUECKOM Jesl- TeNb- |cmu usmepenuti pusuiueckux eenuyun (aOConomnas u OMmHOCUMeNbHAS).

HOCTH JIFOJIEH. MozenupoBanue GU3NYECKUX SIBICHUHN U MPOLIECCOB (MaTepralibHas TOUKa,
JlemoHcTpanuuu 1. AHanmorosele U IM(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOM-  [A0COIIOTHO TBEPAOE TENO0, UJealIbHAS KUAKOCTb, UI€aTbHbIHN ra3, TOUeUHbIH
[IIOTEPHBIC JATYUKU Bapsn). [unoreza. @u3nyeckuil 3aK0H, IPaHULBI €M0 TPUMEHUMOCTH. Pu3n-

yeckast Teopust. Poiab u MmecTo Gpu3uku B pOopMUpOBaHUN COBPEMEHHON Hayu-
HOM KapTHUHBI MUPA, B IIPAKTUYECKOMN EATEIBHOCTH JIIOACH.
Yuenuueckuii sxcnepumenm, nrabopamopHule pabomsi, NPAKmMuKym
1. M3mepeHnue cunvl moka u Hanpsad0CeHUs 8 Yenu NOCMOSHHO20 MOKA
npU NOMOWU AHATI0208bIX U YUPPOBBIX USMEPUMENbHBIX NPUOOPOE.

2. 3naxomcmeo ¢ yughposotl rabopamopueti no gusuxe. [lpumepol us-
Mepe- HUusl Pu3UYecKux 8euduH npu NOMOWU KOMAbIOMEPHBIX OAMYUKOS.
Tema 2. Mexanuka (18 yacoB) Tema 2. Mexanuka (35 yacoB)
2.1 Kuaemaruka (5 4acoB) 2.1 Kuaemaruka (10 yacoB)
Mexannueckoe nBukeHHE. OTHOCUTEIHLHOCTh MEXaHMUECKOTO JBUKEHUSI. Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXaHHYECKOTO JIBHXKEHUS.
Cuctema orcuéra. Tpaekropusi. CucteMa oTcyéra.

[lepemernieHne, CKOPOCTh (CPEAHsSt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKO-  |[Ipamas u obpamuas 3a0auu Mexanuxu.
peHMEe MaTepUalbHONW TOUYKH, UX MPOEKIHMU Ha OCHU cUCTeMBl koopauHat. Cio-  |Paduyc-eéekmop mamepuanbHol MouKU, e20 NPOeKyuu HA OCU CUCMEMbl KO-

DPKEHUE TTIEPEMELIEHUN U CIIOKEHNUE CKOPOCTEH. opounam. TpaekTopusi.

PaBHOMEpHOE 1 paBHOYCKOpPEHHOE MpsAMoNInHeiHoe nBkeHue. [ paduku 3a-  |[lepemerieHre, CKOpOCTh (CpeqHsst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKO-
BHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHMSI, TyTH U IEPEMEILEHUS MaTe- pU- [pEHHE MaTepHaIbHOM TOUKH, UX MPOEKIMHU Ha OCU CUCTEMBI KoopauHar. Cio-
ATHBHON TOYKH OT BPEMEHHU. PKEHHE MePeMEeILEHUI 1 CII0KEHHE CKOPOCTEH.

(CBOOOIHOE MasieHue. YCKOpeHHEe CBOOOIHOTO TMaICHUSI. PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE NPSIMOJIUHEHHOE JIBIDKCHHE. 3aBUCH-
KpuBonuHeiiHoe ABMkeHUE. J[BIKeHIEe MaTepUaIbHOM TOYKU IO OKPYKHO- MOCTBH KOOPAHMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHOW TOYKU OT Bpe-
CTH C ITIOCTOSTHHOW 110 MOAYJII0 CKOPOCTBIO. YIJIOBasi CKOPOCTb, IUHEMHAS MEHU U MX TpaduKH.

ckopocTh. [lepron u yactora obpamenus. LlenTpocTpemMuTensHOe yeKope- CBoOoaHOE mMajeHue. YCKOpeHHe CBOOOAHOTO MaAeHMs. /[eudicenue mena,
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Hue. 1exnuveckue yCWZpOZZCWIGG u npakmudeckoe npumeHerue. CinaoMeTp,

OpoUEeHH020 NO0 Y210M K 20pU30HNY. 3a8UCUMOCTb KOOPOUHAM, CKOPOCU
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[IBI)KEHUE CHAPAJI0B, LIETTHbIE U PEMEHHBIE TIEPEAAUH.
/lemoncmpayuu
1. Mogenb cuctemMsl OTCUETA, MILTIOCTPALUs KHUHEMAaTUYECKUAX XapaK-
TEpU- CTUK JABM)KECHUS.
2. IIpeoOpazoBanmne AIBMKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.
3. I[TageHue Ten B BO3AyXE U B Pa3pesKEHHOM IIPOCTPAHCTBE.
4.  HaOmronenue ABM)KEHUS Tella, OPOLIEHHOTO MO YITIOM K TOPU30HTY U
rO- pU30HTAJIIBHO.
5. 3Mepenne yCKOpeHHsI CBOOOIHOTO TMaICHUSI.
6. HarrpaBneHnue ckopocTy IpH IBMKEHHUH 110 OKPYKHOCTH.
Vuenuueckuii skcnepumenm, naéopamophsie paomol’

1. N3ydenne HepaBHOMEPHOTO ABUKEHUS C LEJIBIO ONMPEAEIEHUS MTHO-
BEH- HOM CKOPOCTH.
2. HccnenoBanre COOTHOIEHUS MEK Y IMYTSMH, ITPOUIEHHBIMU TEIOM

3a [0CIIE0BATEIIbHBIE PaBHBIEC IPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEH-
HOM JIBUOKEHHMH C HAYaJIbHOW CKOPOCTBIO, PABHOW HYITIO.

3. M3yueHue ABM)KEHUS IIApUKA B BA3KOM JKUIKOCTH.

4. VzyyeHue IBUKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIIBHO.

U YCKOpEHUs MamepuaibHoU mouky om epemenu u ux epaghuxu. Kpusonuneii-
HOE IBWKCHHE. [[BrKEeHNE MarepruallbHON TOUYKH MO OKPYKHOCTH. YIJIOBAsl U JIU-
HeitHast ckopocTh. [lepuon u yactora obpatenus. LleHTpocTpe- MUTETBHOE
(HOpMaNbHOE), KacaTeabHOe (TaHTCHIIMATIBFHOE) U MOJIHOE YCKOpe- HUe MaTrepu-
AJIbHOM TOUYKHU.

Texnuueckue ycmpoticmea u mexHonio2uyecKue npoyeccyl: CIIUJOMETp, IBU-
PKCHHE CHApSJIOB, IICTHBbIC, IIecTepEHYaThie W peMEHHBbIC Tepenadu, CKo-
pocmuvle nugmoi.

/lemoncmpayuu

Mozenb cuCTeMbl OTCYETA, HIUTFOCTPAIIUS KHHEMATHYECKUX XapaKTEPUCTUK
ITBUKECHUS.

Cnocobwi uccnedosanus O8UNCEHULL.

[ nntocmpayus npedenbHo20 nepexooa u usmeperue MeHO8eHHOU CKOPOCHIU.
[IpeoOpazoBaHre ABMKEHUH C HCIIOIb30BAHUEM MEXaHU3MOB.

[laneHue Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HalmoneHre ABUKEeHUS TeNa, OPOIIEHHOTO MO/ YIIIOM K TOPU30HTY M TOPH-
30HTAJIBHO.

HanpapneHue CKOpOCTH TpU JBUKECHUU IO OKPYKHOCTH.

[ [peobpazosarue y21080i CKOpoCmu 8 pedyKmope.

CpaseneHnue nymetl, mpaeKmoputi, CKOpocmeu 08UNHCEHUsL 00HO20 U MO20 JHce
mena 6 pasHvix cucmemax omcuéma.

Yuenuueckuit sxkcnepumenm, nadopamopnwie pabomoi, npakmuxym zyue-
HUEe HEPAaBHOMEPHOTO JIBMKCHHUS C IIEJIBIO OTPEACIICHUS] MTHOBEHHON CKOPO-
CTH.

/13Mepenue yckopenus npu npaMOIUHENHOM PABHOYCKOPEHHOM OBUNCEHUU
10 HAKJIOHHOU NJIOCKOCTIU.

Vccnedosanue 3agucumocmu nymu om epemenu npu pasHoyCKOPEeHHOM O8U-
DICeHUU.

[ 3mepenue yckopenusi c80600H020 naodeHusi (PeKOMEeHO0B8AHO UCNONb308A-
Hue yughposoti 1abopamopuis).

3yueHne ABWKEHHS Tesa, OpOIIEHHOTO TOPU3OHTANBHO. [Ipogepka euno-
me3vl 0 NPAMOU NPONOPYUOHATLHOU 3ABUCUMOCIIU MeNCOY OANbHOCMbIO NO-
1éma u HauanbHOU CKOPOCMbIO menda.

2 3pecb v Aanee NpUMBOAMTCA PaCLUIMPEHHbI nepedeHb 1abopaTopHbiX paboT M ONbITOB, U3 KOTOPOTO yuuTeb AenaeT BbiGop MO CBOEMY YCMOTPEHMIO € y4éTom BbibpaHHoro YMK 1 umetoleroca o6opyaosaHus.
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/13yuenue osudicenus mena no OKPYHCHOCMU ¢ NOCMOAHHOU NO MOOYIO CKO-
pocmuio.

Vccnedosanue 3agucumocmu nepuooa oopaujeHus KOHUYecKko20 MAasmHuka
om e2o napamempos.

2.2 Ilunamuka (7 yacoB)

2.2 JInnamuka (10 gacoB)

[[puHuMn otHOcuTenbHOCTU ['anwes. Ilepsoiii 3akoH Herotona. Maepruuans-
HBIC CUCTEMBI OTCUYETA.
Macca tena. Cuna. IlpuHnun cynepno3unmu cwil. Bropoit 3akoH Herorona
)11 MaTepuaibHOM TOYKW. Tpetwil 3akoH HbloTOHa 171 MarepualibHBIX TO-
[HEK.
3akoH BcemupHoro taroreHus. Cuna Tsxectu. IlepBas xocmuueckas CKo-
POCTB.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Bunbl TpeHus (mokost, ckonbxeHus:, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHHsI CKOJIBXKEHUS U cuila TpeHus nokos. KoadduuueHt tpe-
Hus. Cuta CONPOTUBIIEHUS TIPY ABM)KEHUU TeJla B KUIKOCTH WIIU Tas3e.
[locTynarenbHOE U BpalaTeIbHOE JBUKEHHE a0COMIOTHO TBEPOTO Tena. Mo-
MEHT CHJIbI OTHOCHUTENIBHO OCH BpaleHus. [linedo cuibl. Yenosus paBHO- Be-
CYsl TBEPAOTO TEIIA.
Texnuueckue ycmpoucmeda u npakmuieckoe npumenenue. TOAINITHUKY, IBU-
PKEHNE NCKYCCTBEHHBIX CITyTHHKOB.
V[emoncmpayuu
SIBreHne uHEpUUH.
CpaBHeHHe mMacc, B3aUMOJIEHCTBYIOIIUX TEJ.
Bropoii 3axon Herorona.
H3mepenue cui.
CrnoxeHnue cui.
3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaIim.
. HeBecomocTs. Bec Tena npu yCKOPEHHOM MOABEME W TMAJICHUH.
CpaBHEHHE CUII TPEHUS ITOKOSI, KAYEHHSI U CKOJIbKCHHUS.
VYcnosust paBHOBeCUs TBEPAOTO Tena. Buasl paBHOBeCHs.
Yuenuueckuit sxcnepumenm, nabopamopmnsie padomaol

1.  U3yuenue nBmxeHHs OpycKa 10 HAKJIOHHOW INIOCKOCTH.

2.  HcciegoBaHue 3aBUCHMOCTH CWJI YIIPYTOCTH, BO3HUKAIOUIUX B IPY)KHHE

ORI B WD —

[IepBriii 3ak0oH Hprorona. MHepumanbHbie cucteMsl orcuéra. [IpuHoun or-
HocuTenbHOCTH [anunes. Heunepyuanvhvie cucmemvl omcuéma (onpede-
nenue, npumepoi).

Macca tena. Cuna. [IpyuHIun cynepno3uiumu cuil.

BTopoii 3akoH HproTOHA 11711 MarepruaibHOW TOUKH.

Tperuii 3akoH HprOTOHA [UIsl MarepuaabHBIX TOYEK.

3aKOH ~ BCEMHUPHOIO TATOTEHUS. JKEUBANEHMHOCMb 2PABUMAYUOHHOU
U UHEPMHOU MACCHI.

Cuna TspKecTu. 3a8Ucumocmy YCKOpeHus c60000H020 NAOEHUSI OM 8blCOMbL
HAO NOBEPXHOCMbIO NIAHEMbl U Om 2eocpaguuecKkou wupomul. Jleudcenue
HebecHbIx men u ux cnymuukos. 3akonvl Kennepa. IlepBast kocMuyeckas CKo-
[POCTB.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec mena, osuocyuezocs ¢ ycko-
penuem.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHHUS U CUjla TPEHUs Io-
kosi. Koaddunment tpenus. Cuna conpoTHUBIEHHs NPU JBHXKEHUM Tella B
PKUJIKOCTH WIN Ta3e, eé 3a8UcUMOChb Om CKOPOCMU OMHOCUMENbHO20 O8U-
DICeH .

[asnenue. ' uopocmamuuecxoe oasnenue. Cuna Apxumeoa.

Texnuueckue ycmpoiicmea u mMexHolo2UYecKue npoyeccyl: TOAIIUIHUKY,
IIBIDKEHHE NCKYCCTBEHHBIX CITYTHUKOB.

/lemoncmpayuu

Habniwooenue 0gudicenusi mei 8 UHEPYUATbHLIX U HEUHEPYUATbHBIX CUCHIe-
lwax omcuéma.

/ Ipunyun omHocumenbHoCmu.

Kauenue 08yx yununopos uiu wapos pasHoli Maccvl ¢ OOUHAKOBbIM )CKO-
penuem omnocumenbHo HeuHepYUaIbHOU CUCHEMbL OMCYEMA.

Cpasnenue pasnooeticmsyroweli NPULONCEHHbIX K Mely CUl ¢ npouzgeoe-

HUEM MACCblL mena HA €20 YCKOPEeHUE 6 uHepLﬂ/laﬂbHOZZ cucmeme omc4éma.
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1 pe3MHOBOM 00pasIiie, OT uxX JnedopMaliiuu.
3. MccnenoBanue ycioBUid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh Bpa- IIie-
HYS.

[Pasencmeo cun, 803HUKAOWUX 8 pesyiibmame 83aumooelicmaus men. Mzmepenue
lwacc no ezaumoodeticmeuio.

Hesecomocm.

Bec Tena npu yCKOPEHHOM MOIBEME H T ICHUH.

[ [enmpobedichbie Mexanumul.

CpaBHEHHUE CHJI TPESHUS TTOKOS, KAYCHHS H CKOJIbKCHHUSL.

Yuenuueckuit sxkcnepumenm, nabopamopnwie pabomot, npaxkmuxym V3mepe-
HUEC PAaBHONICHCTBYIONICH CHII TIPU JIBIYKCHUU OpYCKa 110 HAKIIOHHOM IIJI0CKO-
CTH.

/Iposepka cunomesnvl 0 He3a8UCUMOCIU BPEMEHU 08U CeHUs OPYCKa NO Ha-
KJIOHHOUL NIOCKOCMU HA 3A0AHHOe PACCMOSIHUE 0N €20 MACCHI.

lccrenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHKAIONIUX B MPYKUHE U
[pe3MHOBOM 00pa3Iie, OT ux nedopmaruu.

/13yuenue 08udicenus cucmembvl mej, CEA3AHHbIX HUMbIO, NEPEKUHYMOU Ye- pe3
néeKkuil OJ10K.

U 3mepenue Kkodghguyuenma mpenuss no GenuuuHe y2n068020 KodIhduyu-
enma 3asucumocmu F,,(N).

Vccnedosanue 0udicenust 6pycKa no HAKJIOHHOU NIOCKOCMU C NepeMeHHbIM
KO2h huyuenmom mpenusi.

/13yuenue 08udicenus 2py3a Ha 841y ¢ MpeHuem.

2.3 CraTtuka TBEp/Oro Tesa (5 4acoB)

AGcomtoTHO TBEpHOe Teno. IlocTymarenbHOoe W BpalllaTeIbHOE JBH)KECHHE
TBEPIOTo Tena. MOMEHT CHIIbI OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl.
CnoxeHue cui, NIPUIOKEHHBIX K TBEpAoOMy Teny. LleHTp Tskectn Tena.
YcroBusi paBHOBecus TBEPAOro Tena. YCTOMUYMBOE, HEYCTOMuUMBOE, Oe3pas-
IIMYHOE paBHOBECHE.

Texnuueckue ycmpoticmea U mexHONO2U4YecKue npoyeccvl: KPOHIITEHH,
CTPOUTENBHBIN KpaH, peléTyarbie KOHCTPYKIIUH.

/lemoncmpayuu

YciioBust paBHOBecus. Buapl paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, npaxmuxym Vccne-
TOBaHUE YCJIOBHM paBHOBECHs TBEPIOTO Tela, UMEIOLIET0 OCh Bpa- IIEHUS.
KoHCTpynpoBaHHE KPOHIITEWHOB U PAaCU€T CUJI YIIPYTOCTH.
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3ydyeHne yCTOMYMBOCTH TBEPIOIO TEJIA, UMEIOIIETO IIOAb ONIOPbI.

.3 3akOoHbI COXpaHEHHs B MEXaHHKe (6 4acoB)

2.4 3akoHbl coxpaHeHus1 B MexaHuke (10 gacoB)

[ IMnynbec MaTepuaabHONM TOUKH (T€a), CUCTEMBI MaTepUalbHbIX ToueK. M-
[TyJIbC CUJIBI M U3MEHEHHME UMITYJIbCa TeJla.

3aKOH cOXpaHEHMs UMITYJIbCca. PeakTUBHOE JBUKEHHUE.

Padora criiel. MOIITHOCTE CHJIBI.

Knnetnueckas sHeprus MaTepuaibHON TOUKH. Teopema 00 U3MEHEHNHU KU-
HETUYECKON SHEPTHH.

[lorennmanbHas sHeprus. [loTeHnnanbpHas sHeprus ynpyro aegpopMupoBaH-

TEHIMAJIbHbIE U HEMOTEHIMAIbHbIE CUIIBL. CBsI3b pa0OThI HETIOTEHIINAJIb- HBIX
CHJI C U3BMEHEHUEM MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH CO- XpPaHEHUs
MEXAHUYECKOW SHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHneHue: BOIOMET, KONep,
[IPY>KUHHBIN [UCTOJIET, IBUKEHUE PAKET.

Ulemoncmpayuu

1.  3akoH cOXpaHEHHs UMIIYIIbCA.

2. PeakTuBHOE JBMXEHHE.

3.  Ilepexon moTeHIIMAILHOW YHEPTUU B KHHETUIECKYIO U OOpaTHO.
Yuenuueckuit 3xkcnepumenm, nabopamopnvie padomot

1.  HM3yueHue aGCONIOTHO HEYNPYTOro yaapa ¢ MOMOILBIO ABYX OJMHA-

KOBBIX HUTSIHBIX MasiTHUKOB.

2. HccnenoaHue cBsA3U pabOTHI CUIIBI C U3MEHEHHUEM MEXaHUUYECKON

JHEp- TMU TeJla Ha IPUMEPE PACTKEHUS PE3UHOBOIO XKI'yTa.

HOI Mpy>XuHbI. [loTeHIManpHas sHeprus Teia BOnu3u noBepxuoct 3emiu. [lo-

IMIysnbC MaTepuagbHOM TOYKH, CUCTEMbI MAaTEPUANIBHBIX TOUEK. [Jenmp
lvacc cucmemsbl Mmamepuanibhsvlx mouex. Teopema o 08udxicenuu yeHmpa
lwace.

IMITysTbC CHUITBI M U3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPaHEHUs UM-
mysbca.

PeakTrBHOE JBIKEHUE.

(Momenm umnynvca mamepuanvrou mouku. Ilpedcmaenenue o coxpanenuu
MoMeHma UMNYIbea 8 YeHMPAaIbHbIX HOJISX.

PaGoTa cuitbl Ha MajloM ¥ Ha KOHEYHOM TepeMenieHun. I paguyeckoe
npeocmasnenue pabomoi cuiibl. MOIHOCTD CHJIBI.

Kunernyeckast sHeprusi MarepuaibHOU Touku. Teopema 00 U3MEHEHUH KHHE-
TUUYECKON YHEPIHH MaTepuaibHONU TOUKH.

[loTeHLManbHBIE U HETIOTEHIMANIBHBIE CUIIBL. [lomenyuanvhas snepeus. 1lo-
menyuanbHas sHepaus ynpy2o oegopmuposantoi npyscunsl. Ilomen- yuano-
Has sHepeus mena 8 00OHOPOOHOM 2pasumayuoHHom noie. Ilomenyu- anvuas
bHepeus mena 8 epasumayuOHHOM nojie 0OHOPOOHO20 Wapa (6HYMpU U GHe
wapa). Bmopas kocmuyeckas ckopocmo. Tpemus Kocmude- CKas CKOpOCHb.
CBsi3b pabOThI HEMTOTEHIIMATBHBIX CUJI C U3MEHEHHEM MEXaHUYEeCKON IHEp-
CUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUECKON dHEPTUU. Ynpy- eue u
Heynpyeue cmoiKHOBEHUS.

Ypaeuenue bepuynnu onsa udeanvHou HuOKoCmu Kak ciedcmesue 3aKoHa
COXpaHeHUss MexaHuyecKoll dSHepeUul.

Texnuueckue ycmpoucmea u mexHolo2udeckue npoyeccyl. NBUKEHUE pa-
KeT, BOIIOMET, KOMEP, MPYKUHHBIM MHUCTONET, 2UpOoCcKon, gueypHoe kama-
Hue Ha KOHbKAX.

/lemoncmpayuu

3aKOH COXpaHEHUs MMIyJbca. PeakTuBHOE NBUXKEHUE. M3MmepeHue mouy-
HOCMU CUTIBL.

I 3menenue snepeuu mena npu cogepuieHuy pabomal.

B3aumHble npeBpalieHrs KUHETUYECKOH M MOTEHIUATbHON SHEpPTuil mpu
NECTBUM Ha TEJIO CWIIBI TSDKECTU U cuiibl ynpyroctu. Coxpanenue sHep-
ouu npu c60600HOM nadeHuu.
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Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomot, npaxmuxym
1.  H3mepenue umnynvca mena no mopmo3HOMy nymu.
2. U3mepenue cunvl mseu, CKOpOCmu MOOenu 1eKmpoMoOusis U MOUWHO-
cmu CUbl mA2u.

3. Cpasnenue usmeHeHuss UMnY1bca mena ¢ UMNYIbCOM CUTbL.
4. HUccneoosaHnue coxpanenus umMnynbca npu ynpy2om 63aumooetcmsauu.
5. Hsmepenue kunemuyeckou snepeuy meia no mopmo3HOMy nymu.

6. Cpasnenue usmeHeHuss NOMeHYUAIbHOU dSHEPSUU NPYHCUHBL C pADOMOL
CUIbL MPEeHUs.

7. Onpeoenenue pabomol cuivl mpeHus Npu OBUMCEHUU Mend No HaAKJIOH-
HOU NJIOCKOCTU.

[Tema 3. Monexynsipaas ¢husnka 1 TepMoarHaMuka (24 gaca)

Tema 3. Monexynsipaas ¢pu3nka 1 TepMoaHaMuKa (49 4acon)

3.1 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOM TeopuH (9 yacoB)

3.1 OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TeopuH (15 yacos)

(OCHOBHBIE MOJIOKEHUSI MOJIEKYISPHO-KMHETHUECKONH TEOPUM U UX OMBITHOE
o0ocHOoBaHue. bpoyHoBckoe nBuxenue. Juddysusa. Xapakrep IBUKEHUS U
B3aMOJIEMCTBUS YacTHLl BellecTBa. Mozienn CTpoeHMs Ia30B, KUAKOCTEH U
TBEPABIX TEJl M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX MOJICIICH.
Macca u pazmepsl Mosnekyi. Konngectso Bemiectsa. [locrosHHass ABorajpo.
[TerutoBoe paBHOBecue. Temmeparypa u e€ uzmepenue. llkana temmneparyp
[ [enbeust. Mopensb naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO- KHU-
HEeTUYECKOI TEOPUH HealbHOTO raza. AOCOMOTHAs TeMIIepaTypa Kak Mepa
CpeaHEeN KHHETUYECKOM SHEprUy TEIJIOBOTO JBM)KEHUS YaCTHIL Ta3a.
[[Ixaia Temneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHeHUE MeHene- eBa
—Kuaneiipona. 3akon JlaneToHa. M301poreccsl B Ha€aIbHOM Ia3e ¢ Io- CTO-
STHHBIM KOJTMYE€CTBOM BeliecTBa. [ padudeckoe npencraBieHne H30mpo- mnec-
COB: M30TE€pPMa, U30X0pa, n300apa.
Texnuueckue ycmpoticmea u npakmuyeckoe npumenenue. TepMoMeTp, 6apo-
METP.
/lemoncmpayuu

1. OmnbITHI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOCHUE BEIIECTBA, (POTO-

rpauu MOJIEKYJI OPIraHUYECKUX COEINHEHHH.

2. OnbITel 10 AU(PY3UH KUAKOCTEH U ra30B.

3. Monenb OpOyHOBCKOTO JBUKCHHUS.

4. Monens onsiTa lTepHa.

OCHOBHBIE TIOJIOXKEHUST MOJIEKYIIsIpHO-KnHEeTHUecKor Teopun (MKT), nx
onbITHOE 060ocHOBanHwue. uddysus. bpoyHoBCcKkoe nBIKEHHE. XapaKTep
IIBUKEHUS U B3aUMOJICHCTBHS YaCTHUIL BellecTBa. Mosienu CTpOEHHMsI ra30B,
PKUIKOCTEH 1 TBEPIBIX TE U OObSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX
Moseneil. Macca u pazmepsl Monekyin (atomoB). KonnuecTBo Belle- CTBa.
[locrostnHast ABorajipo.

TeroBoe paBHOBecue. Temmneparypa u cnocoObl e€ n3mepenus. lllkana
remrieparyp Llenscus.

Mogens naeanbHoro raza B MKT: yacTuiisl raza JIBUKYTCS XaOTUYECKU U

HE B3aUMOJICUCTBYIOT JPYT C JIPYTOM.

["'a30BbIC 3aKkoHBI. YpaBHeHUEe MenaeneeBa—KiamneipoHa.

AOcostoTHas Temneparypa (mkaina temneparyp KensBuna). 3akon Jlanb-
TOHA.

30mporiecchl B uacaibHOM rase ¢ MOCTOSIHHBIM KOJIMUYE€CTBOM BEILIECTBA.
[‘padpuueckoe npencrapaeHre U30MPOLIECCOB: U30TEPMA, U30X0pa, U30-

Oapa.

CBsI3p MEX]y 1aBJICHUEM U CPEIHEN KHHETUUECKOM dHEepruei nocryna- Teib-
HOTO TEIJIOBOTO JIBHKEHHSI MOJIEKYJ UI€aIbHOTO ra3a (OCHOBHOE YpaBHEHHE
MKT uneanbpHOTO rasa).

Ces13b abconomuot memnepanypvl MepMOOUHAMUYECKOU CUCTEMbL CO CPeO- Hell
KuHemuuecKol sHepaueti ROCMynamenbHo20 Menio8020 OBUINCEHUS €€
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5. OnbIThI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3a-
AMO- JE€UCTBHA.
6. Mojienb, WITIOCTPUPYIOIIAs MPUPOJTY IABJICHUS ra3a Ha CTEHKHU COCY/a.
7. OnbIThI, WUTIOCTPUPYIOIINE YPABHEHNUE COCTOSHUS UICATIBHOTO rasa,
M30- MPOLECCHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomaol

l. OrnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3Me-
peHuii 00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEHl.
2. HccenenoBanne 3aBUCHMOCTH MEKy ITApaMEeTPaMU COCTOSIHUS pas3pe-

KC€H- HOI'O rasa.

yacmuy.
Texnuueckue ycmpoucmea u mexHonio2uiecKue npoyeccuvl: TePMOMeTp, Oa-
[POMETP, nOIyYeHUe HAHOMAMEPUATLO8.

/lemoncmpayuu

Mozenu IBYKEHUS YaCTHUIl BEIICCTBRA.

Mozens OpOyHOBCKOTO IBHKEHHSI.

Buoeoponuk ¢ 3anucbto peairbHo2o OPOYHOBCKO20 OBUNCEHUS.

I dy3ust KuAKOCTEH.

Mopueinb onbiTa [lTepHa.

[IpuTs>KEHNE MOJIEKYIL.

Monenn KpUCTaINIMYECKUX PEETOK.

HabronieHne 1 nccienoBaHie N30TPOIIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopusie pabomoi, npakmuxym Vccie-
008aHUe npoyecca YCMaHoB1e s Meni08020 PA6HOBECUsl NpU men- 1000MeHe
Lvedcdy eopsiueti u X0n100HOU 8000.

U 3yuenue uzomepmuueckozo npoyecca (PekomeH008aHo UCNOIb308AHUE
yughposoti nabopamopuu).

U 3yuenue uzoxoprozo npoyecca. M3yuenue uzobaproeo npoyecca.

/Iposepka ypasneHuss cocmosuus.

3.2 OcHoBbI TepMoauHaMuKH (10 yacoB)

3.2 OcHOBBI TepMOoaMHAMHKH (20 yacoB)

[TepMoguHamMuueckas cucrema. BHYTpeHHss1 SHEprusi TepMOAMHAMHUYECKOM
CHCTEMBI U crioco0bl e€ n3MeHeHus. KonndecTBo Temnorsl u padora. BayT-
[PEHHSA DHEPrUs OJHOATOMHOIO HICANBHOIO raza. Buasl Teruonepenayu:
TETIONPOBOJHOCTD, KOHBEKIMS, U3JIyY€HUE. YIENIbHAs TEIUNIOEMKOCTD Be-
iecTBa. Komm4ecTBo TEIUIOTHI IIpH TEILIONEpeaaye.

[TonsitTne 06 aguabatHoM mporecce. IlepBrlil 3akoH TepmoauHamuku. [pu-
MEHEHHE NEePBOr0 3aKOHAa TEPMOAMHAMMKM K H3ompoueccam. I'papuueckas
MHTEpIIpeTanus padoThI rasa.

Bropotii 3akoH TepmoguHamuku. HeoGparuMocTs mporieccoB B pupozae. Ter-
[ToBbIC MAIIUHBI. [IpUHINTIBI AEWCTBUS TEIUIOBBIX MalH. [IpeoOpa3o- BaHus
bHepruu B TemioBbix MamrHax. KII/] TernmoBoi mammuel. [{ukn KapHo u ero
KII/I. Dxonoruyeckue npooaemMbl TETII0IHEPTETUKY.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHye. IBAraTeib BHYT-
[PEHHETO CropaHusi, OBITOBOM XONOIMIBLHHUK, KOHIUIIMOHEP.

Vlemoncmpayuu

Tepmoounamuueckas (T/) cucmema. 3adanue snewnux ycarosuii ons T/ cu-
cmemvl. Buewnue u enympennue napamempui. Ilapamempor T/ cucmembi
KaKk cpeonue 3HAUeHUs: GeIUYUH, ONUCHIBAIOWUX €€ COCMOAHUE HA MUKDO-
CKONUYECKOM YpOBHe.

Hyneeoe nauano mepmoounamuxu. Camonpoussonvras peraxcayus T/[ cu-
cmembl K mensio8omy paeHO8ecuUlo.

Mozenb uaeanbHOro ra3a B TEpMOJUHAMHUKE — CHCTEMa ypaBHEHUM: ypaB-
Henue MenneneeBa—KoanelipoHa v BeIpakKeHUE ISl BHYTPEHHEH DYHEPTHH.
YcroBHsI MPUMEHUMOCTH 3TOW MOJEH: HHU3Kas KOHLEHTPAIMs YaCTHII, BBI-
COKHE TeMIepaTypsl. BelpaxkeHue Ui BHYTPEHHEH SHEPTUU OJHOATOMHOTO
IeabHOTO Tasa. Keazucmamuueckue u necma-
muyeckue npoyeccowl.

JnemeHTapHas paboTa B TepMOAMHAMUKE. Beraucienue paboTel 1mo rpaduky
Mporecca Ha pV-auarpaMme.

Terutonepenaya kak crnoco0 U3MeHeHus! BHyTpeHHel sHeprun TJI cucteMsl
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1.  V3MeHeHMe BHYTpEHHEH SHEPrUM TeJla PU COBEPLICHUN paOOTHI: BbI-
JeT npoOKH U3 OYTHUIKU MOJ AEUCTBUEM CKATOTO BO3yXa, HarpeBaHUE
s¢upa B JaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOAEMOHCTPAIINS).
2. H3meHeHHe BHYTpEHHEW SHEPTUU (TEMIIEpaTyphl) Tesla IPU TEIUIO-
nepe- gage.
3. OmnbIT o aanabaTHOMY pacIIMPEHHIO BO3ayXa (OMBIT ¢ BO3AYUIHBIM
OT- HUBOM).
4. Mopenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHETO CTOPAaHuUs, peak-
TUB- HOTO JBUTATEIS.

Yuenuueckuit sxcnepumenm, nabopamopmnsie padomaol

1. U3mepenue yaenbHON TEMTOEMKOCTH.

6e3 coBepieHus: paboTsl. KoHBEKIMS, TEIIONPOBOAHOCTD, n3nydeHue. Komu-
4ecTBO TEIUIOTHL. TernoéMKocTh Tena. Yoenvnasn u monapnas menno- émko-
cmu eewjecmea. Ypaenenue Matiepa. YnenbHas TEIJIOTa CTOPaHUs TOII- JIUBA.
PacuéT xommvecTBa TEIUIOTH Mpy Terionepenade. [lorstue o6 agna- 6arHOM
rpouecce. I1epBblii 3aKk0H TEpMOAMHAMUKHA. BHYTpEeHHSAs sHEprusl.
KonmuuecTBO TEIUIOTH M paboTa Kak Mepbl U3MEHEHUs! BHyTpeHHel sneprun TJ]
CHUCTEMBI.

BTopoil 3aK0H TEPMOIMHAMUKH Ul PABHOBECHBIX IPOLIECCOB: UEPE3 3aaH-
HOe paBHOBecHOe cocTossHue T/] cucTtemMbl MPOXOIUT €AUMHCTBEHHAs a/1Ma-
Oara. AGcomtoTHas TeMiieparypa. BTopoil 3akoH TepMOAMHAMUKH ISl HEpaB-
HOBECHBIX MPOLIECCOB: HEBO3MOXKHO MEpeaTh TEMIOTY OT 0oJiee X0- JIOAHOIO
Tena K 6onee Harperomy 6e3 komrneHcarmu (Kiaysnyc). Heobparu- MocTh mpu-
[pOAHBIX TporieccoB. [IpMHINIIBI AEHCTBUS TEIIOBBIX MAIIHH.

KIII. Makcumanbaoe 3Hauenue KIIJ[. [uxn Kapno. Dxonoruueckue ac- nek-
Thl UCIIOJIb30BaHM TEIUIOBBIX JABUraresneil. TemioBoe 3arps3HeHne OKpy- kKa-
FOLIEH CPENbI. Texnuueckue ycmpoti-
cmea u mexnono2uyecKue npoyeccyl: XONoAUIbHUK, KOHTUIIMOHED, TU3Eb-
HBI 1 KapOIOpaTOpHBIN ABUTATENNU, naposas mypouHa, noayyeHue c6epxHu3-
Kux memnepamyp, ymuau3ayus «mensiogblxy» 0mxo008 ¢ UCNONb308AHUEM
menno6o2o Hacoca, ymunuzayus 6U00p2aHuiecko20 monauea OJis 6bipa-
OomKU «mennogouy u anekmposnepeuu. /Jemoncmpayuu

V3meHeHue TeMiiepaTtypsl pu aguadaTUYeCKOM paclIMpeHHH.
Bo3nymiHoe orauso.

CpaBHeHUE yIeIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEN SHEPTHUH.

HccnenoBanue aanabaTtHoro npouecca.

Komnvromepuvie mooenu menniogvix osucamerneii.

qunuqecxuu IKCnepumenm, 1a6opamopHsle padomol, RPAKMUKYM

S e

1. N3mepenne ynenpHON TEIUIOEMKOCTH.

2. Hccneoosanue npoyecca ocmvisanus eewyecmaa.

3. Hccnedosanue aduabammnozo npoyecca.

4. H3yuenue 63aumocessu sHep2unu MeNcCmMonNeKyisApHO20 63aUMO0etcmaus

1 memnepamypuvl KUnenus HcuoKocmel.

3.3 ArperaTHbie cocTosiHUS BelecTBa. Da3oBbie Mepexoibl (5 4acoB)

3.3 ArperaTtHbie cocTostHUS BeniecTBa. Da3zoBbie nepexos! (14 yacon)

[TapooOpa3zoBanue u koHaeHcalys. Mcnapenue u kunenue. AOCOIIOTHAs U

Hap006pa3OBaHHe 1 KOHJACHCalus. I/IcnapeHHe 1 KHMIICHHUC. y,[[eJ'IBHaH
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OTHOCUTEIIbHAS BJIAXXHOCTh BO3Jyxa. HacelllleHHbIM map. YaenbHas Ter-
ToTa mMapooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JIaBIie-
IS

[TBEpnoe Teno. Kpucrannuyeckue u amopgHbie Tesia. AHU30TPOIHS CBOWCTB
KpucTamioB. XKunkue kpuctamibl. CoBpeMeHHble Matepuaibl. [lnaBnenue u
KpUCTaUTA3AIMs. YenbHas TeruioTa tiasinenus. Cyonuma- 1us.

YpaBHEHHE TeTuIOBOTO OasiaHca.

Texnuyeckue ycmpouucmea u npakmuyeckoe npumeHenue: TArpOMETP U TCH-
XPOMETP, KAJIOPUMETP, TEXHOJIOTUH TTOTYICHHUSI COBPEMEHHBIX MaTEPH- aJIOB,
B TOM YMCJI€ HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

/lemoncmpayuu

1. CaolicTBa HaChIIIEHHBIX apOB.

2.  Kunenue npu NOHMKEHHOM JaBIICHHUH.

3. CnocoObl u3MepeHHs BIaKHOCTH.

5. JleMOHcTpauus KpUCTAJIIOB.
Yuenuueckuit skcnepumenm, n1abopamophuie padomut
1. I3MepeHre OTHOCUTEIBLHOM BIa)KHOCTH BO3/1yXa.

4. HaOmogeHue HarpeBaHMsl M IUIABJICHUS KPUCTALTHYECKOTO BEIIECTRA.

TEIUIOTa MapooOpa30BaHUSI.

HaceimieHHbIe 1 HeHACHITIICHHBIE Mapbl. KauecTBeHHAs 3aBUCUMOCTh TUTOT-
HOCTHU U JaBJICHUS HACBIIIEHHOTO Napa OT TEMIEPATypbl, UX HE3aBUCHU-
MOCTB OT 00bEMa HACHIIIEHHOTO Mapa. 3aBUCHMOCTh TEMIIEpaTypbl KUIle-
HUS OT IAaBJICHUS B )KHJIKOCTH.

Biia>xxHocTh Bo3myxa. AOCOTIOTHAS U OTHOCHTEIIbHAS BIIAXKHOCTD. TBEpIOE
teno. Kpucrammyeckue u amopdHbIe Tera. AHHU30TPONHS CBOWCTB KPUCTAI-
oB. [LmaBnenue u KpucTaum3aius. YaenbpHas TeruioTa miasiaeHus. Cyomuma-
LHsI.

[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooynw
FOnea. Ilpeden ynpyaux degpopmayuii.

Tennosoe pacuupenue sxcuokocmeti U meépovix mei, 06vbEMHOE U TUHel-
Hoe pacuupenue. AH2apMOHU3M MENN08bIX KONeDaHUU Yacmuy eeuecmed
KaK NpUYUHa Menyio8o2o pacuiupenusi mei (Ha KayecmeeHHoM ypoeHe).

[ Ipeobpazosanue snepauu 8 hazosvix nepexooax. Ypasnenue menioeozo
bananca.

/logepxnocmnoe namsaxcenue. Kosgpguyuenm nosepxnocmmoco namsoice-
Hus. Kanunnapuele senenus. /lasneHue noo UCKpueiéHHOU NOBEPXHOCMbIO
bicuokocmu. @opmyna Jlannaca.

Texnuueckue ycmpoiicmea u mexHono2uiecKue npoyeccsyl: XuaKue Kpu-
CTaJUIbl, COBPEMEHHbIE MaTEPHUAIbI.

/lemoncmpayuu

TeroBoe pacumpenue. CBolicTBa HackIIeHHbIX apoB. Kunenue. Kure-
HYE TIPU TTOHM>KEHHOM JIaBJICHHH.

/13mepenue cunbvl nogepxHocmuo2o Hamsadicenus. Onvimul ¢ MblIbHLIMU
naénxamu.

Cmauusanue. Kanunnapuoie asnenus. Mooenu HeHbIOMOHOBCKOU HCUOKO- CTIUL.
CriocoObl M3MEPEHHS BIAKHOCTU. VccaenoBanre HarpeBaHus 1 TjlaBJie-
HUS KPUCTAJNTMYECKOTO BEIIECTBA.

Buowt deghopmayuii. Habnrooenue manvix oeghopmayuii. Yuenuueckuii
hKcnepumenm, nadopamophsie padomaol, npakmukym Hzyuenue 3axo-
HOMepHOCmell UCnapeHus HCUOKOCMeEl.

/13mepenue yoenvbHol meniomsl nAag1eHUs Ib0d.

U3 uenue ceoticme HacblueHHbIX Napos.

21




3MepeHne abCOMOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKa MAcChl MapoB B
[TOMEIIICHUH.

I 3mepenue Kodghhuyuenma nogepxHOCmMHO20 HAMANCEHUS.

I zmepenue mooyns FOnea. Hccnedosanue 3asucumocmu degpopmayuu pe- 3u-
H06020 0Opa3ya oM NPUIONHCEHHOU K HeMY CUTbL.

[Tema 4. DnexTpoanHamuka (22 yaca)

Tema 4. DnexTpoannamuka (54 yaca)

4.1 DnexkrpocTaruka (10 gacoB)

4.1 Dnexrpuyeckoe nosne (24 yaca)

(DnexTpu3anys Tei. DIEKTPUYECKUM 3apsan. [[Ba BuAa JJEKTpUYECKUX 3a-
psioB. IIpoBOAHMKM, TUAIEKTPUKU M IMOJYNPOBOJHUKU. 3aKOH COXpaHe-
HYS QJIEKTPUYECKOIO 3apsija.

[DnexTpuueckoe nose. Hanpsx€HHOCTh aniekTpudeckoro noss. [pun- nun
CYTIEPIIO3ULIMH IEKTPUUECKUX NoJiel. JINHNY Hanpsy)KEHHOCTHU K- TpU4e-
CKOTO TIOJISI.
PaGoTa cuit anekrpocrarnyeckoro nois. [lorenuuan. Paznocts notennua-
10B. [[pOBOHUKY U TUAJIEKTPUKHU B AIEKTPOCTAaTUYECKOM Toie. [luamex-
TprYecKas IPOHULAEMOCTb.
[DnexTpoéMkocTb. Konaencarop. DeKTpoEMKOCTh IJIOCKOTO KOHJIEHCa- TOpa.
[DHEprus 3apsyKEHHOTO KOHJEHCaTopa.
Texnuueckue ycmpoticmea U Npakmuyeckoe npumeHeHue: 3SIEKTPOCKOIL,
BIIEKTPOMETp, DJEKTPOCTaTHUECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPOnpudo-
[POB, KOHAECHCATOP, KONMPOBAJIbHBIN alapat, CTPyHUHBIN IIPUHTED.
Ulemoncmpayuu
1. YcTpoilcTBO M NPUHIMI AEHCTBUS AIEKTPOMETPA.
B3anMopneiicTBue Ha3IEKTPU30BAHHBIX TEIL.
DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX TEIl.
[IpoBOJHUKH B 3JIEKTPOCTATUYECKOM I10JIE.
DneKTpocTaTHuecKast 3aIInTa.
6. JIM3IEKTPUKH B 3JIEKTPOCTATHUECKOM IIO0JIE.
7. 3aBUCHUMOCTb 3JEKTPOEMKOCTH IIOCKOTO KOHJEHCATOpa OT IJIOIAIn
IUTACTHH, PACCTOSHUS MEXAY HUMH U JUAJIEKTPUUECKON TPOHULAEMOCTH.
8. DHeprus 3apsyKEHHOTO KOHJIEHCATopa.
Yuenuueckuii 3xcnepumenm, nadopamopnsie padomovt
1. U3mepenue 21eKTpoEMKOCTH KOHeHCaTopa.

Pl

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 27€KTpUUECKUM 3a- PS/I.

DIIEKTPU3ALMS TET U €€ MPOSIBICHUS. DNEKTpUIeCcKuid 3apsi. JIBa Buaa
PIIEKTpUYECKUX 3apsAa0B. [IpOBOAHUKY, TUAIEKTPUKHU U OITYIPOBOIHUKH.
JJIeMeHTapHbIN 3JEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUs JIEKTpHUe- CKOTo
3apsja.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsasl. 3akoH Kynona. Dnekrpuueckoe
nose. Ero gelictBue Ha snekTpudeckue 3apsiibpl. HanpskE€HHOCTD ayiekTpuye-
ckoro nonsi. [IpoGubIit 3apsz. JInHum Hampsi- )KEHHOCTH AIEKTPUIECKOTO TOJISL.
OIHOPOHOE TEKTPUYECKOE IOJIE.

[loTeHMaIbHOCTD 3IEKTPOCTATUUECKOTO 110151 PasHOCTh MOTEHIMAIOB U
HanpspkeHue. [loreHnManbHas sHeprus 3apsizia B 3J€KTPOCTaTHUECKOM

rosne. [lorennuan anekrpocrarnyeckoro noisi. CBA3b HAIPSHKEHHOCTH

107151 U Pa3HOCTH NMOTEHIMAJIOB JUIs SIIEKTPOCTATUYECKOTro Nouis (KaK Ofi-
HOPOJIHOTO, TaK U HEOJJHOPOJHOTO).

[IpyHIUI Cynepno3ULUM NEKTPHUUECKUX MOJIEH.

[ 1lone moueunozo 3apsaoa. Ilone pasnomepho 3apsdicennoii cgpepul. Ilone pas- Ho-
lvepHo 3apsicenno2o no 0ovémy wapa. [lone pagnomepro 3apsdicennoti becko-
Heunoti nnockocmu. Kapmunol 1uHuil HANpA3CEHHOCMU SMuxX noJetl

U DKEUNOMEHYUANLHBIX NOBEPXHOCELL.

[IpOBOHUKM B 3JIEKTPOCTATUYECKOM I10JIE. YCIIOBHE PAaBHOBECHS 3apsI0B.
JIM2JIEKTPUKK B JIEKTPOCTATHUECKOM IoJie. JIManeKTpuueckas MpoHULae-
MOCTB BEILIECTBA.

KonneHcaTop. DneKTpo€MKOCTb KOHIEHCATOpa. JNEKTPOEMKOCTD INIOCKOTO KOHIEH-
caropa.

[lapannenvrnoe coedunenue konoencamopog. Ilocnedosamenvroe coedune-
Hue Konoencamopos. JHEPrus 3apsKEHHOIO KOHIEHCaTopa.

Ulsuoicenue 3apsdiceHHol Yacmuybl 8 0OHOPOOHOM dNekmpuieckom none. Tex-
HuYecKue ycmpoucmea u mexHoio2uiecKue npoyeccsl: NEKTPOCKOII, MEKTPO-

IMCTP, SJICKTPOCTATHUYCCKAA 3alllMTa, 3a3CMJICHUC BHGKTpOHpI/I60pOB,
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KOHJIEHCATOPBI, 2eHepamop Ban oe [ paagha.

/lemoncmpayuu

'YCTpOWCTBO M IPUHITUTT ACHCTBUS AIEKTPOMETPa. DIEKTPUICCKOE TOJIE 3a- Psi-
PKCHHBIX IAPUKOB. DJIEKTPHUUECKOE TOJIC IBYX 3apPsSHKEHHBIX IIACTHH.
(Mooenv anexmpocmamuuecxkozo eenepamopa (Ban oe I'paagha).
[IpOBOJHMKH B AIIEKTPUYCCKOM IOJIE. DJICKTPOCTATHUECKAS 3aIIUTA.
Yempotiicmeo u deticmsue konoencamopa nocmossHHOU U NepemMeHHOU EM-
Kocmiu.

3aBHCUMOCTD JIEKTPOEMKOCTH TUTOCKOTO KOHJICHCATOPA OT TUIOIIA/IH TUIa-
CTHH, PACCTOSIHUSI MEKY HUMH U JIUDJICKTPUYCCKOM MPOHUIIAEMOCTH.
DHEPTHsl AIEKTPHUECKOTO TIOJIS 3apsKEHHOTO KOHIEHCATOopa.

3apsoka u pazpsoka konoencamopa uepe3 pe3ucmop.

Yuenuueckuit 3xcnepumenm, nabopamopnvie pabomut, npaKmMuKym
Oyenka cun 83aumo0eiiCmaus 3apsadceHHbIX meil.

[Habnooenue npespauyeHus dHepeull 3apariceHHo20 KOHOEHCamopa 6 dHep-
ouro uznyyenus

ceemoouoda. Mzyuenue npomekanus moxa 6 yenu, cooepaicaujeri KOHOeHca-
mop.

[Pacnpedenenue pasHocmu NOMeHYUano8 (HanpaxiceHus) npu nocieoosa-
menvHoM coeOuHeHuu

KonOeHcamopos. Hcciedosanue paspada KOHOEHCAmopa uepes3 pesucmop.

4.2 TloctostHHbIN dnekTpuyeckuii TOK. Toku B pa3Hbix cpefax (12 yacon)

4.2 TlocTostHHBIN dIEKTPHUSCKH TOK (24 yaca)

[DNEeKTpUYECKH TOK. YCIOBHS CyLIECTBOBAHHUS 3JIEKTPUUYECKOro ToKa. Mc- Tou-

HuKH1 Toka. Cuiia Toka. [loCTOsSHHBIHN TOK.

Hanpsokenue. 3akoH Oma a1 ydacTka Henu.

[DNIEKTPUYECKOE CONPOTHUBIICHHE. YIEIbHOE CONPOTUBIEHUE BenlecTa. [1o-

CIIeI0BaTENIbHOE, MapalieIbHOE, CMEIIAHHOE COSAMHEHUE TTPOBOAHH- KOB.

PaGota anexTpudeckoro Toka. 3akoH JIxoyns—IJIenmna. MOIIHOCTh d71eK-

TPUYECKOTO TOKA.

[DJIC 1 BHyTpeHHEE COMPOTUBIIEHNE UCTOYHUKA TOKA. 3akoH Oma 11l oJI- HOM
3aMKHYTOM) 3JIeKTpuuecKkoi renu. KopoTkoe 3amMbIKkaHuE.

[DneKTpOHHAsT MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTH COIPO- THUB-

[TeHUST METAJUIOB OT TeMneparypbl. CBEpXIPOBOIUMOCTbD.

[DneKTpUYeCKHil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

Cuna toka. [locTossHHBII TOK. YCIOBHS CyIIEeCTBOBAHUSI TOCTOSIHHOTO AJIEK-
Tpuueckoro Toka. Mcrounuku toka. Hanpsixenune U n J/1C E. 3akon Oma
U1 y4acTKa LeMu.

DIIEKTPUUYECKOE CONMPOTUBIICHHE. 3aBUCUMOCTh COITPOTUBIICHUS OTHOPO/I-
HOTO NMPOBOAHUKA OT €r0 JJIMHBI U TUIONIA/IA MOTIEPEUYHOTO CEUECHHUS.
YienbHOe CONpOTHUBIIEHUE BEILIECTBA.

[locnenoBarenbHOE, MapajuieIbHOE, CMENIAHHOE COEIUHEHHE MPOBOIHH-
KoB. Pacuér pa3BeTBIEHHBIX AMEKTpUUecKuXx ueneil. llpasura Kupxeoga.
Pabota smekrpuueckoro Toka. 3akon [[xoyms—1JleHra.

MOLTHOCTD IEKTPUYECKOIO TOKA. Tennogas MOwHOCmb, bloensiemds Ha
pesucmope.

OJIC 1 BHyTpeHHEEe CONPOTUBIIEHUE UCTOYHHMKA TOKa. 3akoH OMa JijIst ToJI-

HOM (3aMKHYTOM) 3JEKTPHUYECKON 1eni. MOIIHOCTh HCTOYHHMKA TOKA.
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[TonynpoBoguuku. CoOOCTBEHHAsS ¥ MPUMECHAs POBOJUMOCTD MOIYIPO- BOA-
HuKOB. CBOMCcTBa p—n-miepexoaa. [1omynpoBoHUKOBEIE MPUOOPHI. DIEKTpUYE-
CKHI1 TOK B pacCTBOpax M paciuiaBax 3J1eKTPOIUTOB. DIEKTPOJIH- TUUECKAsl TUC-
COLIMALIMS. DJIEKTPOIHU3.
[DneKTpUYeCcKuil TOK B razax. CaMoCTOSTENbHBIM 1 HECAMOCTOATEIbHBIN pa3psi.
Mosnus. [Tna3zma.
TexHuueckue ycmpoucmea u npakmuyeckoe npuMeHeHue: aMIepMeTp, BOJIbT-
METp, peocTaT, HCTOUHUKHU TOKa, AJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, AIIEK-
TPOOCBETHUTEIbHBIE IPHOOPHI, TEPMOMETP CONPOTHUBIICHHUSI, BAKYYM- HBIHI
T1O/1, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBLIN IO, TalbBAHU-
Ka.
Ulemoncmpayuu
1. H3mepeHnue cuibl TOKa U HAPSKEHUS.
2.  3aBUCUMOCTbH COINPOTHUBIICHUS LMIMHAPUYECKUX MPOBOJAHUKOB OT
JUIMHBI, [IJIOIAU ITONIEPEYHOI0 CEYEHUsI U MaTrepurara.
3. CwMemaHHOE COEIMHEHUE TIPOBOJHUKOB.
4. Ilpamoe uzmepenne IJIC. KopoTkoe 3aMbIkaHHE TAIbBAHUYECKOTO HJIe-
MEHTa U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUSI.

5. 3aBHCHUMOCTbH CONPOTHBIICHHS METAJUIOB OT TEMIEPATYPBHI.
6. IIpoBOAMMOCTB 3IEKTPOIUTOB.

7. HckpoBoil pa3psan U MPOBOAUMOCTb BO3yXa.

8. OmHOCTOpPOHHSISI MPOBOAUMOCTD JUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomaol

1. H3ydeHHe CMEMIAaHHOTO COCTUHECHHUS PE3UCTOPOB.
2. WMsmepenue 3/1C uCTOUHMKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.
3. HaOGmronenwue >neKkTpou3a.

KopoTkoe 3aMbIKaHHE.

[Konoencamop 6 yenu nocmosHHo20 moxKda.

Texnuueckue ycmpoucmea u mexHono2uieckue npoyeccyl: aMIepMeTp,
BOJIETMETP, PEOCTAT, CIETUUK TEKTPUICCKON SHEPTHH.

/lemoncmpayuu

3MepeHne CUITbl TOKA U HAPSHKEHUS.

Vccnedosanue 3a8UCUMOCIU CUTLbL MOKA OM HANPANCEHUsL OJisl pe3Ucmopa,
1aMnbl HAKATUBAHUS U C8EMOOU00a.

3aBUCHMOCTD COMPOTUBIICHUS IIMTUHAPUIECKUX MPOBOAHUKOB OT JITUHBI,
[I0MIA/IA TIOTIEPEYHOTO CEUCHHS U MaTepuraa.

Vccnedosanue 3a8UCUMOCIU CUTbL MOKA O CONPOMUBTIEHUS NPU NOCMO- SIH-
HOM HanpsdceHuu.

[Tpsmoe n3mepenue JJC. KopoTkoe 3aMbIkaHUE TaTbBAHHUECKOTO AJIe-
MEHTa U OIleHKa BHYTPEHHETO COMPOTUBIEHUsI. Cnocobwl coeouHenus: uc-
mounuxos moka, 3/[C bamapeii.

lccneoosanue pazHocmu nomeHyuano mexicoy noaocamu UCMoyHUuKa
moxa om cuibl moxa 6 yenu.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomoi, npaxmuxym
Vccnedosanue cmMeuaniHo2o coeOuHeHUs: pesucmopos.

[ 13mepenue yoenbHo2o conpomusieHus npo8oOHUKO.

Vccnedosanue 3a8UCUMOCIU CULLL MOKA O HANPANCEHUsL OJIsL 1AMNbL HAKAU-
GaHUsL.

Veenuuenue npedena usmepenus amnepmempa (6onommempa). Iamepenue
OJ1C 1 BHyTpEHHETO CONPOTUBIIEHUSI HCTOUYHUKA TOKa. Mccriedosarue 3a-
eucumocmu IC eanveanuuecko2o snemeHma om epe- MeHu npu Ko-
pomkom 3ameikanuu.

Jiccnedosanue paznocmu NOMEHYUAN08 Mexcoy NOII0CaMU UCTOYHUKA
moxa om cuibl moxa 6 yenu.

Vccnedosanue 3a8UcumMocmu noie3HoU MOWHOCU UCIOYHUKA MOKA OM
CUbl MOKa.

Habmonenue drekTpoian3a

4.3 Toku B pa3HbIX cpenax (6 4acoB)

QHCKTpI/I‘-ICCKa}I MNPOBOJAUMOCTDL Pa3JIMYHBIX BCHICCTB. 3HeKTpOHHa}I npo-
BOJHUMOCTDH TBépJII)IX METaJI0B. 3aBUCHMOCTH COITPOTHUBJICHUA MCTAJIJIOB

OT TCMIICPATYPhI. CBerHpOBO,Z[I/IMOCTL .
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DIEKTPUUYECKHI TOK B BakyyMe. CBoOMCTBa 3J€KTPOHHBIX MyukoB. [lomymipo-
BoHUKH. COOCTBEHHAS U MTPUMECHAS POBOIMMOCTD TMOIYIIPO- BOAHUKOB.
CaoiicTBa p—n-niepexofa. [lonynpoBogHUKOBEIE MPUOOPHI. DIEKTPHUSCKHIA
TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS TUCCOIMALIUSL. DIEKTPOIU3. 3a-
KoHBI Dapazest s ANEKTPOIU3a.

DIIEKTPUYECKUH TOK B razax. CaMOCTOATEIbHBIN U HECAMOCTOSI TEIbHBIN
pa3ps. PasnuyuHbie TUIIBI CAMOCTOSITENILHOTO pa3psaa. Monnus. [lna3ma.
Texnuueckue ycmpotucmea u npakmuieckoe npumMeHeHue: ra3opa3psiHbie
TaMIIbl, SJIEKTPOHHO-Ty4eBasi TpyOKa, OTYITPOBOAHUKOBBIC TPHOOPHI:
THOJT, TPAH3UCTOP, (POTOAMO/, CBETOAMO/; TaIbBaHUKA, paQUHUPOBAHHE
M€/, BBITUIABKA aTFOMUHUS, SIEKTPOHHAS] MUKPOCKOTIHSL.

/lemoncmpayuu

3aBUCUMOCTH CONIPOTUBIIEHUSI METAJIJIOB OT TeMiiepaTypsl. [IpoBoguMocTs
PIIEKTPOJIUTOB.

Baxonsl anekmponuza @apaoes. Hckposoii pa3psao u nposooUMocms 803-
oyxa.

Cpasnenue npogoouMocmu Memaiios u NOIYnPOEOOHUKOS.

OIHOCTOPOHHSIA MPOBOAUMOCTD JHOJIA.

Yuenuueckuii skcnepumenm, nabopamopusie pabomaolt, npaKmuKym
Habmronenue anektponusa. Msmepenue 3apsaoa oonosaneHmuo2o uona. Hecne-
Dosane 3a8UCUMOCIIU CONPOMUBTEHUS MEPMOPE3UCMOpa Om meM- nepamy-

pol.
CHsimue 801bm-amMnepHoll XapakmepucmuKki Ouood.

OU3NYECKNU [TIPAKTUKYM (16 yacoB)

Cnocobbl uzmepenus QuU3UYEeCKUX 6eIudUH C UCNONb308AHUEM AHATIO208bIX U
LUDPOBLIX UIMEPUMENLHBIX NPUOOPOS U KOMIBIOMEPHBIX OAMYUKOBLIX CU- CIIEM.
L AOcontomHble U OmMHOCUMENbHbIE NOSPEUHOCU UBMEPEHUL (PU3UYECKUX 8e-
iuyun. Oyenka epanuy nocpeutHocmeil.

[ Iposedenue KOC8eHHbIX UMepeHull, UCCIe008anull 3agucumocmelt Qusu-
YeCKUX GeIUYUH, NPOBEPKA NPEOTONCEHHBIX cunomes (8blbop uz pabom,
ONUCAHHBIX 8 MeMAMUYecKUx pasoenax «Yuenuveckuii sKcnepumerm, id-
Oopamopmbvie pabomul, NPAKMUKYM»).

Peseps (2 yaca)

Peseps (10 gacoB)
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TemaTnueckoe niannposanue Kypca 10 kiaace

[ba30BbIl ypOBEHH (2 Haca)

YrnyOneHHbIN YPOBEHb (5 4acoB)

Koi-Bo
4acoB

Tema: dusnka U MeTOAbI HAYYHOI0 MO3HAHMA 2/59

Kom-Bo
1acoB

1

Dusnka — Hayka o npupojae. Hayunsie MeTOIbI 1O-
3HaHUS OKpYKarolero mupa. Ponib skcriepumenTa u
Teopuu B IPOLECCE TIO3HAHUS IPUPOJIBI. DKCIIEpH-
MeHT B (pusuke. MonenupoBanue pU3NIECKUX sIBIIC-
HUI U IIPOLIECCOB.

/TeMoHcTparuu 1. AHaIOTOBBIC M IU(PPOBHIE U3ME-
pUTEIbHbIE IPUOOPHI, KOMIIbIOTEPHbIC JAaTYHKH.

Hayunbie runore3pl. @U3NYECKUE 3aKOHBI U TEOPUH.
[ paHUIBI MPUMEHUMOCTH (HU3MUECKHUX 3aKOHOB.
[[puaIMn cootBercTBUs. POk 1 MecTo Gu3nku B
(bOpMUPOBAaHUN COBPEMEHHOW HAyYHOW KapTHHBI
MHpA, B IPAKTUYECKOM JESITEILHOCTH JIFOJICH.

Cnocobul usmepenus (uauyeckux GeIuduH (aHan0208vie U Yugphposvle usmepu-
menvHvle npudOPLL, KOMNBLIOMEPHLLE damMmuUKosble cucmemot). Iloepewnocmu uz-
Meperull huzuueckux seudur (aOCoNOMHAs U OMHOCUMETbHAS).

IMooenuposanue guzuueckux s61eHUll U NPOYeccos (MamepualbHas mouka, ao-
conomHo meépooe meno, U0eanbHas HCUOKOCMb, UOEAbHbIU 2a3, MOYEYHbIl 3a-

510).

Ulabopamopnuas paboma: Hsmepenue cunivl moxka u HanpsajceHus 8 yenu nocmo-
SIHH020 MOKA NPU NOMOWU AHATIO208bIX U YUDPOBLIX USMEPUMETbHBIX NPUOO-

pos.

Tema: MexaHuka 18//354

Kunemaruka 4/10u

Mexannueckoe qBruxkeHne. OTHOCUTENbHOCTh MeXa-
HU4Yeckoro aBkenus. Cucrema orcuéra. Tpaekro-
pus. [lepemenienue, CKOpOCTh (CpeaHsisi CKOPOCTH,
MIHOBEHHAs! CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM

[TOUYKH, UX ITPOCKIMHU HAa OCU CUCTCMbI KOOPJAHHAT.
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CnioxeHue epeMenIeHU U CII0)KEHUE CKOPOCTEM.
PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBrokeHue. [ paduky 3aBUCUMOCTH KOOPMHAT, CKO-
[pOCTH, YCKOPEHHU, ITYTH U IIEpEMELIEHUA MaTEPH-
QIIbHOM TOYKH OT BpeMeHu. CBOOOIHOE MajieHue.
YckopeHue cBOOOTHOTO M ICHNSI.

U[suoicenue mena, 6poulenHo20 noo Y2noM K 20PU3OHNIY..

3asucumocms KoopouHam, CKOpOCMU U YCKOPEHUSL MAMEPUAIbHOU MOUKU Om
Bpemenu u ux epaghuxu

[Pewienue 3a0au no meme «/[gudicenue mena, OpOULeHHO20 NOO Y2loM K 20pu-
30HmYy. »

KpuBonuHeiiHOE NBUKEHUE. J[BI)KEHUE MaTepuallb-
HOM TOYKU IO OKPYKHOCTHU C TIOCTOSIHHOM 10 MOJTYIIIO
CKOpPOCTBIO. YIJIOBast CKOPOCTb, TMHENHASI CKOPOCTD.
[lepuon u yacrora oOpaienus. LlenTtpocTpemMurens-
HOE YCKOPCHHE

UlaGopatopHas pabora: M3yueHue HepaBHOMEpP- HOTO
[TBIDKEHUS C LIETIBIO OIIPE/IeNICHNsSI MTHOBEHHOM
CKOPOCTH.

. [lenmpocmpemumenvroe (HopmanvHoe), KacamenbHoe (MaHSeHYUAIbHOE) U NOJl-
HOe ycKopeHue MamepuaibHoU MmouKu

—

Pewenue 3a0au

/labopamopnas paboma: Hccredosanue 3a8ucumocmu nepuooa oopauyenus KOHu-
UeCKO20 MASIMHUKA O €20 NApamempos

uHamMuka 7/1049+

[ [prHIMD oTHOCUTENBRHOCTH ['anunes. [lepBblii 3a-
koH HproToHa. MlHepuMaibHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [TpyHINI Cyniepno3uLyy Chil.
BTopoii 3akoH HeloTOHA 11711 MatepuaibHOM TOYKH.
Tpetuii 3akoH Hbr0TOHA [17151 MarepuaibHbIX TOYEK

Heunepyuanvhvle cucmemsl omcuéma (onpedenenue, npumepsl). Bec mena, 06u-

ICYUecocs ¢ YCKOPERUEM
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Craruka (1 u3 4) Crooicenue cu, nPULONCEHHBIX K MEEPOOMY Meil).

Craruka (2 u3z 4) Llenmp msocecmu mena.

3akoH BcemMupHOro Tsarorenus. Cuia tsokectu. [ep-
Basi KOCMHUUYECKasi CKOPOCTh

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

OK8UBANEHMHOCTb 2PABUMAYUOHHOU U UHEPMHOU MACChL. 3A8UCUMOCTb YCKOpe-
HUs c60000H020 NAOEHUs OM 8bLCOMbL HAO NOBEPXHOCMbIO NIAHEMbl U O 2e02Pa-
huuecxou wupomol. Jleudicenue nebechvix men u ux cnymuuxos. 3axoust Kennepa.

/[asnenue. ' uopocmamuuecxoe oasnenue. Cuna Apxumeoa

Pewienue 3a0au o meme «{unamuxay

Tpenue. Bunbl TpeHus (MOKos, CKOJIbKEHNUS, Kayue-
Hus). Cuna Tpenus. Cyxoe Tpenue. Cuma TpeHus
CKOJIbKEHHS U cuuta TpeHus nmokost. Koaddumment
[TPCHUS. Cuna COIMPOTHUBIICHUA IIPHU ABUIKCHUU TECJIa
B JKMJIKOCTH MJIM Ta3e.

[TocTynaTenbHOE U BpaliaTeIbHOE ABIKEHHE a0Co-
[TI0THO TBEPIOTO Tena.

MOMEHT CHUJIbI OTHOCHUTENBHO OcH BpalieHus. [1neuo
cuIIbl. YCIIOBHS paBHOBECHSI TBEPAOTO Tea.

(Cratuka 3 u3 4) Yemortiuusoe, neycmoiiuusoe, 6e3pasiuunoe pasnogecue. Jlabo-
pamopnas paboma: Hzmepenue kodghguyuenma mpenust no 8eiuyune yeio- 6020
Koochhuyuenma zasucumocmu Fmp(N).

/Ipakmuxym «H3mepenue pagrnooelicmayiowjeti Cuil npu 08udceHuu bpycka no Ha-
KJIOHHOU NJIOCKOCTIUY

[ Ipakmuxym « zmepenue pasrnodeticmayroujel Cul npu 08UNceHUU Opycka no
HAKIOHHOU NIOCKOCTUY

UTaGopaTopHas pabora «VccnenoBanue ycioBuii paB-
HOBECHS TBEPOTO TeJia, UMEIOIIETO OCh BPAILICHUS.

(Craruka 4 u3 4) Jlaboparopnas padora «M3ydyeHue ycTOHYMBOCTH TBEPIOTO

[TCJ1a, UMCIOIICTO IVIOIIA/Ib OIIOPLI.»

3aKoHbI COXpaHeHHsl B MexaHuke 6/10
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IMmynbc MaTepuaibHON TOUKHM (Teja), CHCTEMBI Ma-
TepUabHBIX TOUYEK. IMITyIbC CHITBI U U3MEHEHHUE M-
[ynbca Teaa. 3aKOH COXpaHEHUs UMIylbca. PeakTus-
HOE JIBHKEHHE

Momenm umnynvca mamepuanvrou mouku. Ilpedcmaegnenue o coxpanenuu mo-
lVienma UMny1bca 8 YeHmpaibHuIX NOJAX.

[ [enmp macc. Teopema o 0gudceHuu yenmpa macc.

Pewenue 3a0ay no meme «3akon COXpAHERUA UMNYIbCa»

[Pabora cribl. MOIIIHOCTE CHUJIBL.

KuHeTndeckas Heprusi MarepuaabHou Touku. Teo-
emMa 00 U3MEHEHUH KMHETUYECKON YHEPIHH.

[Paboma cunel ha manom u Ha KoHeyHom nepemewjenuu. I paghuueckoe npedcmas-
nerue pabomul Cuibl.

/ Ipakmuxym «Hsmepenue umnynvca mena no mopmo3HOMY Nymu.»

[ Ipakmukym «H3mepenue umnynvca meia no mopmo3HOMY NYmu. »

[loTennmanbHas sHeprud. [loTeHmanpHas YHEprust
yrpyro n1eopMUpOBaHHOM MpYKUHBIL. [loTeHIInaNb-
Hast SHEPTUsI TeJla BOM3HM noBepxHoctu 3emutn. [1o-
TEHI[MAJIbHBIE U HENIOTEHLIMAIbHbIE CHIIbI. CBS3b pa-
OOTHI HENMOTEHIIUAIBHBIX CHJI C U3MEHEHUEM MEXaHU-
YECKOM DHEPIUU CUCTEMBI TEIl

3aKOH COXpPaHECHHSI MEXaHUYECKOW SHEPTUU. YIpyrue
1 HEeYIpyTHe CTOIKHOBeHwUs. JlabopaTtopHas

pabota «l3ydenne abCOMIOTHO HEYPYTOTO yapa ¢
ITIOMOIIBIO IBYX OJMHAKOBBLIX HUTAHBIX MAaATHHKOB)»

[ lomenyuanvHasn suepausi mena 6 00HOPOOHOM 2pagumayuonHom noie. Ilomen-
YUATIbHASL DHEpeUs meld 8 PAsUmayUOHHOM nojle OOHOPOOHO20 wapa (6Hympu u

6He wapa). Bmopas kocmuueckas ckopocms. Tpemusi KoCMUYeckas cKopocmp.
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Ypasnenue Bepnynnu onsa udeanbHou dcudkocmu Kak cieocmeue 3aKkoHa coxpame-
HUsL MeXaHUYeCKOU IHep2UlL.

Vlabopamopnuas paboma «Onpedenenue pabomovl CUibl Mpenus npu O8UNCEHUU
mena no HaKJI0HHOU NIOCKOCTU. )

Tema: MoJekyasipaasi pusuka u TepmoaguHamMuka 24/49

(OCHOBBI MOJICKYJISIPHO-KHHETHYECKOM Teopuu 9/15+3 (IpakTUKyM)

(OCHOBHBIE TIOJI0KEHHS MOJIEKYIIIPHO-KHHETUYECKON
TEOpHUH U UX OTMBITHOE 000CHOBaHME. bpoyHOBCKOE
nBrokenue. Jnddysus. Xapakrep ABKEHUS U B3au-
MOJICHCTBHS YaCTHI] BelecTBa. Mozaenn cTtpoeHus ra-
30B, XKUJKOCTEH U TBEPIBIX TEN U O0BSCHEHUE CBOWCTB
BEIECTBA HA OCHOBE ITUX MOJEIICH.

Macca u pazmepsl MoseKynl. KonndecTBo BemecTsa.
[locTostHHas ABoranapo. TeroBoe paBHoBecHe. Tem-
reparypa u e€ usmepenue. [llkana remneparyp Llens-
cust

Pewenue 3a0au

Pewenue 3a0au

/labopamopuas paboma: Hccredosanue npoyecca ycmaHnogienus menio8ozo pas-
Hogecusi npu menioodMmene mexcoy 2opsuett U X0100HOU 80001

Mopnens uneansHoro raza. OCHOBHOE ypaBHEHHE MO-
IeKYISIPHO-KMHETUYECKOM TEOpUH HAEAJIbHOTO rasa.

AOCOJTIOTHAsI TeMIIepaTypa Kak Mepa CpeaHel KuHe-
TUYECKON YHEPTHH TEIIOBOTO JIBHYKEHHS YACTHUI]
raza. [lIkaia remneparyp KenbBuHa.

Mooenv uoeanvnozo eaza 6 MKT. uacmuywl 2aza 08UHCymcs Xaomudecku u He
B3auMo0eticmseyom opye ¢ 0pyeom

Ces136 abCOMOMHOU memnepamypvl mepmMoOUHAMUYECKOl CUCTeMbl CO CPeOHell Ku-

Hemuveckol aﬁepeueﬁ nocmynameibHoco neniloeoco osudicenus eé uacmuy

—
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Pewenue 3a0ay no meme «Ocnognoe ypaesHernue MOﬂeKyﬂ}ZpHO-KMHeWZMItQCKOZZ
meopuuy

["a30BbIe 3aKOHBl. YpaBHeHHEe MenneneeBa—Kia-
neiipona. 3akoH JlaapToHA

HSOHpOHCCCBI B NACAJIbHOM ra3€ C IOCTOSIHHBIM KO-
VIMYCCTBOM BCIICCTBA

[ Ipakmurym «H3yuenue uzomepmuyecko2o npoyecca (PekomeH008aHo UCHOIb30-
sanue yughposoli 1abopamopuu). »

I Ipaxmuxym «H3yuenue uzomepmuyuecko2o npoyecca (PekomeH008aHo UCHONb30-
sanue yughposoii rabopamopuit). »

Pewenue 3a0ay no meme «l azoevie 3aKoHbLY

[‘padmueckoe mpeacTaBIeHUEe U30MPOLIECCOB: U30-
repma, n30Xopa, u300apa.

UTaGoparopHas padora: OmnpeeneHne Macchl BO3IyXa B
KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHI 00bEMa KOM-
HAaThI, TaBJIEHUS U TEMIIEPATyphl BO3/1yXa B HEM.

UTaGopaTtopHas pabora «3ydenne nzo6apHoro mporecca

Pewienue 3a0au no meme «HM3onpoyeccul 8 u0eanbHoM 2aze ¢ NOCMOAHHbIM KOTU-
uecmeom seujecmsaa. I paguueckoe npedcmasienue U30NPOYECCO8. U30mepma, U3o-
xopa, uzobapay

Pewenue 3a0au no meme «HMzonpoyeccuol 8 udeaibHom 2aze ¢ NOCMOSHHbIM KO-
uecmeom eeujecmea. I paguueckoe npeocmasienue U30NPOYECCco8: U30mMepMa,
usoxopa, uzobapay

Oboowarowuii ypox no meme «OCcHo8bl MONEKVIAPHO-KUHEMUYECKOU MeopUU»

OcHoBbI TepMoguHamMuku 10/20

TepMmonnHamuueckas cucreMa. BHyTpeHHss SHeprus
TEpPMOMHAMUYECKOM CUCTEMBI U CIIOCOOBI €€ h3Me-
HeHus. KosngecTBo TemioTsl ¥ padora.

BHYTpeHHSsI SHEprusi OJHOATOMHOTO UEaIbHOTO
rasa.

3a0anue enewnux ycaosuii ons T/] cucmemvol. Buewnue u énympennue napa- mem-
poi. [lapamempor T/ cucmemvl Kak cpeoHue 3HAYEHUs 8eIUYUH, ONUCLIBAIO- WUX e
cocmosiHue Ha MUKPOCKONUYECKOM YPOSHe.
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Hy]l€80€ HAa4auio mepmoduHaMMKu. Camonpoua’eo/lbﬂaﬂ penakcayus Tﬂ cucmniemnsl K
1nenji060My paeHO6ECUIO.

—

Mooenv uoeanvrozo 2aza 6 mepmoouHamMuKe — cUCmema ypasHeHull: ypasHeHue

Menoeneesa—Knaneiipona u svipasicenue 0 6HympeHHell dHepeuu. Yciosus

MpUMEHUMOCTIU IMOU MOOENU: HU3KAS KOHYEHMPayus 4acmuy, 6blCOKue memne-
amypol

[Buabl Terionepeaayu: TEMIONPOBOIHOCTh, KOHBEK-
(U1, M3Ty4eHHUE. YeNbHas TeII0EMKOCTh BEIECTBA.
KonnuecTBO TEMIOTHI P TEIIONEpEaade.

[lonsiTue 06 agnabatHoM npouecce. [lepBplii 3aK0H
[TE€pMOJIMHAMHUKHU

Keazucmamuueckue u HecmamuyecKkue npoyeccol. 1
DnemenmapHas paboma 6 mepmoounamuxe. Boluucienue pabomol no epaguxy
npoyecca na pV-ouacpamme
Yoenvnas u monsapnas mennoémrocmu eewpecmea. Ypasuenue Matiepa 1
Yoenvnas mennoma ceopanus monnusa. Pacuém xonuuecmsea mennomul npu men- |1
lnonepeodaue

[IprMeHeHre TIepBOro 3aKOHA TEPMOANHAMUKH K

m3omnporeccaM. [ padudeckas naTEpIIpeTaIUs pa-

0OTHI Taza.

BTopoii 3akoH TepmoauHaMuki. HeoOparumocTh

[IPOLIECCOB B IIPUPOE.
Pewenue 3adau no meme «lIpumenenue nep6oeo 3aKoHa mepmoOuHamuxu K uzo- |1
npoyeccamy
Konuuecmeo meniomoul u paboma kaxk mepvi usmenenus eHympenneu snepeuu T/] |1
cucmemul
[Bmopotu 3akon mepmMoOUHAMUKY 015 HEPABHOBECHBIX NPOYECCO8. HEBO3MONMCHO 1

nepedams meniomy om 6olee Xo100H020 mea K boee Hacpemomy Oe3 KOMNeH-
cayuu (Knayzuyc).

TeruioBeie MaMHbL. [[pUHLIMIBI 1€MCTBUS TETUIOBBIX
MaruH. [IpeoOpa3oBanust SHEPTUN B TETIOBBIX Ma-
mHax. KIIJ[ rermoBoit mammnsl. [{ukn Kapuo u ero

KIT/T,
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(DKOIOTUYECKUE TPOOIEMBI TETUIOIHEPTETUKH. UlaboparopHas pabora: VccnenoBanue mpoiiecca OCThIBAaHUS BEIIECTBA.
UTaGopaTtopHas pabora «l3mMepenue ynenbHON TeIIo-
EMKOCTH

[ Ipakmukym «. Mccneoosanue aouabamnozo npoyeccay

/Ipakmuxym « Hccredosanue aouabamnoeo npoyeccay

Obobwarowutl ypox no meme « OCHO8bL MEPMOOUHAMUKUY

Arperatnblie cocTosinis BemecTBa. Ma3oBbie nepexoanbl 5/14

[TapooOpa3oBaHue U koHeHcaus. Mcnapenue u ku-
rneHue. AGCONIOTHAS U OTHOCHUTEIbHAS BIaXKHOCTD
Bo31yxa. HachleHHbll map

Y,Z[CHBHE[H TCIIJIOTa Hap006paSOBaHI/I$L 3aBUCHMOCTh
[TCMIICPATYPEI KUTICHUA OT JaBJICHUS.

Hacwiuennvie u HeHacvluyeHHble napsl. Kauecmeennas 3a8Ucumocms niomuocmu
U Oasnenust HACLIUWEHHO20 Napa om MmemMnepamypol, uUx He3asucumMocnms om 00b-
eMa HACLIUWEeHHO20 napa. 3a8UcUMOCIb memMnepamypvl KUneHus om 0aeieHus 6
brcuoxkocmu.

Pewenue 3a0ay no meme «A6Conomnas u OMmHOCUMENbHASA 6AANCHOCTNG»

/labopamopnuas paboma «H3yuenue c6oUCME HACLIWEHHbIX NAPOB.»

TBEpoe Teno. Kpucramimueckue u amopQHble Terna.
AHM30TPONIUS CBOMCTB KpUCTAILIOB. JKuakue Kpu-
cTajuibl. COBpEMEHHbIE MaTepHAJIbI.

[[1aBneHue U KpucTamIu3anus. YaeiabHas TeIiora
ruiaBneHus. Cyonumanus. YpaBHEHUE TEIJIOBOIO
OaaHca.

/[echopmayuu meépoozo mena. Pacmsoicenue u cocamue. Cosue. Mooyne FOnea.
[ Ipeden ynpyaux dechopmayuil.

Tennosoe pacuupenue sxrcuokocmeti U meépovix mei, 06vbEMHOE U TUHeliHoe pac-
wiupenue.
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[ AHeAPMOHUZM MENI08bIX KONeOAHULl YaCuUY 8eujecmed KaKk NpuduHa menioo2o
acuuperus mein (Ha KauecnmeeHHOM YDOBHE).

UlaGoparopast paborta «lI3mMepeHrne OTHOCUTEIBHOM
BITOKHOCTH BO3YXa.)»

UTaGopaTopas padota «M3mepenue momynst KOHra»

O0o01aromuii ypok Mo TeMe «ArperaTHble COCTOsI-
HYSI BEIIESCTBA»

[ Ipeobpasosanue snepeuu 6 ¢hazosuvlx nepexodax. Ypasnenue mennogozo oa-
nanca.

/losepxnocmuoe namsxcenue. Koaghgpuyuenm nosepxnocmnozo namsoscenus. Ka-
nuaspHble A671eHUSL.

/[asnenue noo uCKpueIEHHoU nosepxHocmoio dcuokocmu. @opmyna Jlannaca.

Tema: JekTpoauHaMuKka 22/54

DduekTpocTaTtuka 10/ JjekTpuyeckoe nose 24

(DJIeKTpHU3aIMs Tel. DIEeKTpUIeCKuil 3apsaa. [[Ba Buaa
PIIEKTpUUECKUX 3apsaoB. [I[poOBOHUKY, TU- IEKTPH-
KU 1 TIOJYTIPOBOJAHUKH. 3aKOH COXPAaHEHUS AIIEKTPH-
uecKoro 3apsjaa. BzaumopelictBue 3apsaaoB. 3aKoH
Kynona. ToueqHbIN AJIEeKTPUUECKUN 3apsil.

Dnexrpuueckoe none. Hanpsk€HHOCTD 21eKTpuye-
cKoro nojsi. [IpuHIMI cynepno3uuny 31eKTpUIeCcKUX

rosiel. JINHUM HanPsKEHHOCTH AIEKTPUYECKOTO OIS,

[ lone moueunoco 3apsoa. [lone pasnomepro 3apsdicentotl cghepol. Ilone pagro-
epHo 3apasceHno2o no 00bEMY wapa

[lone pagnomepHo 3apadiceHHOU 6ECKOHEYHOU NI0CKOCU

Pewenue 3a0au

PaboTa cuit anekrpocrarndyeckoro nodis. [lorennnarn.
Pa3HOCTH NOTEHIIMAIOB

[IpOBOMHUKH U JUAICKTPUKH B JIEKTPOCTATHYE- CKOM
nose. Jlusnexkrpuueckast IpOHUIIAEMOCTb.
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HOmeHlﬂ/lClﬂbHOCI’nb IeKmpocmamu4ecKkoco noJisl. HOmeHZ/;Z/lClﬂbHaﬂ JHepcusl 3a-
504 8 leKmpocmamu4ecKkom noiie.

[KapmuHbl 1uHutl HANPAXCEHHOCMU SMUX NOell U IKBUNOMEHYUATbHBIX NOBEPXHO-
cmeil.

Oonopoonoe snexmpuyeckoe noie. Césa3b HANPAHCEHHOCIU NOJISL U PAZHOCMU NO-
menyuanos 0s ANeKMpoCmMamuyecko2o nois (Kak 00HOPOOHO20, MAK U HeOOHO-
00H020).

OnexkTpoéMkocTh. Konaencarop.

(DIIEKTPOEMKOCTB IUIOCKOTO KOHJEHCATOpa. DHEPrus
3apsPKEHHOTO KOHJEHCATOPa

HapaﬂﬂeﬂbH0€ coeounenue KOH()@HCClmOPOG

[locnedosamenbHoe coedunenue KOHOeHCAmopos

/labopamopnas paboma: Pacnpedenenue pasHocmu nOmeHyuanios (Hanpsaicets,)
npu nocnedoeamenbHoM coeOUHeHUU KOHOCHCAMOPO8.

—

UlaGoparopHas pabota «/3mMepeHue 3IeKTpoEMKOCTH
KOHIECHCATOpa.»

O000maromui ypoK Mo TeMe « DJIESKTPOCTATHKAY)

O600MIaOMUi YPOK MO TeME « IIEKTPUIECKOE ITOJICH

ﬂ@MJfCEHue 3Clpﬂ9fC€HHOZZ yacmuyvl 6 OaHOPOaHOM INNEKMPUHECKOM noJle.

/labopamopnas paboma « HabnoOoenue npespaujenusn sHepeuu 3apsaiceHHo20 KOH-
DerHcamopa 6 sHepeuro UsIyYeHUs C6emoouood. »

. Pewenue 3a0au

TexHu4eCcKre yCTPOMCTBA U MPAKTUYECKOE MPUMEHE-
HUE: AIEKTPOCKOIL, AIEKTPOMETP, SIEKTPOCTaTHYE-
CKasl 3alUTa, 3a3€MJICHHUE AIIEKTPONIPHOOPOB,

TeXHUYEeCKHe YCTPOMCTBA M NMPAKTHYECKOE NPUMEHE-
HUE: KOHJIEHCATOP, KOIMPOBAJIbHBIN ammapar, CTpyH-
HbII [TPUHTEP

TexHHYeCKHE YCTPOMCTBA U NMIPAKTHYECKOE IPUMEHEHHE: KOHJIEHCATOP, KOIMPO-
BaJIbHBIN anmapar, CTpyWHbBIN IpUHTED, 2enepamop Ban de [ paaga.
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Pewienue 3a0a4 no meme « 3JZ€Kmlel€CKO€ none»

Peuiernue 3a0ay no meme « 3Jl€Kmpu’i€CKO€ noiie»

Obobwarowuii ypox no meme «neKmpuyeckoe noney

IlocTosiHHBIH YJekTprYecknid TOK. Toku B pa3Hbix cpeaax 12/30

(DIIEKTPUYECKUI TOK. YCIOBUS CYIIECTBOBAHMS IIEK-
Tpru4eCcKOro Toka. McroyHuku Toka.

Cuna toka. [locrosunslil Tok. Hanpsoxenue.

[Hanpsiorcenue U u 3/]C E

HpaKmuKyM «Hccneoosanue 3asucumocmu cunvl moxka om HANPAINCEHUA ons
VIAMNbl HAKAJIUBAHUAL. )

HpaKmI/leM «Hccnedosanue 3asucumocmu cuivl moka om HANPASNCERUA ons 1am-
116l HAKAJIUBAHUAL. »

3akoH OMa Ji1s yJacTKa LETH.
(DJIEKTPUUYECKOE COPOTUBIIEHUE. YAEIBHOE COIPO-
TUBJICHUE BELECTBA.

HOCJICI[OBaTeJIBHOG, napajjieJibHOC COCAUHCHHUC IIPO-
[BOJTHHMKOB. CMeniaHHoe COCIMHCHUC ITPOBOAHUKOB

KOH@@HCCIWIOP 6 Yyenu noCmoAHHO20 moka

Pewienue 3a0au no meme «3axkon Oma 015 yuacmka yenuy

[Pewenue 3a0au no meme «3axkon Oma 07151 yuacmka yenuy

PaboTa snekTpuyeckoro Toka. 3akoH JKoyns—
Ulenia. MOIHOCTB 3JIEKTPUYECKOTO TOKA.

OJ1C 1 BHyTpEHHEE COMPOTUBIIEHNE HCTOYHUKA
Toka. 3akoH OMa 1Sl TOJTHOM (3aMKHYTOM) AJIEK-
rpraeckoil nemu. KopoTkoe 3amMbIKaHuE.
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Pacuém pazeemenénnvix snexmpuyeckux yenet. Ilpasura Kupxeogpa

[Pacuém pazeemenénnvix snekmpuyeckux yeneu. llpasuna Kupxeogpa

Pacuém pazeemenénnvix snekmpuveckux yeneu. Ilpasuna Kupxeogpa

(DNIEKTpPOHHAs! TPOBOAMMOCTb TBEPIBIX METAIIOB.
3aBHCHMOCTD COMTPOTUBIICHUS METAJJIOB OT TEM- TIe-
aTypbl. CBEpXITPOBOJUMOCTD.

(DJIEKTPUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEK-
[TPOHHBIX ITYYKOB.

/labopamopnas paboma « Yeenuuenue npedena usmepenus amnepmempa (8016m-
lvwempa) »

—

Pewenue 3a0au

Pewenue 3aoau

[TonynpoBoauuku. CoOCTBEHHas! U MPUMECHAas IPo-
BOIMMOCTb ITOJIyIIPOBOJHUKOB. CBOWCTBA p—Hn-Ti€-
exozna. [ToynpoBoIHUKOBBIE NPUOOPBHI.

(DJIEeKTPUYECKUI TOK B pacTBOpPax M pacIuiaBax dJeK-
TPOJIUTOB. DNEKTPOTUTUUECKAS TUCCOLIAALIUS.
DJIEKTPOJIHU3.

3axonwvr Dapades 0ns snekmponusa.

Ulabopamopnas paboma: Hccnedosarnue 3aeucumocmu 3/[C eanveanuuecxko2o se-
lvenma om epemeny npu KOpoOmKOM 3aMbIKAHUY

Pewenue 3a0ay

DIEKTPUYECKUI TOK B razax. CaMOCTOSTEIbHBIN 1
HecaMOCTOsATENbHBIN pa3psia. Momnnus. [1nazma.

JTaGopatopnas pabora: Usmepenne DJIC u BHYT- peH-
HETr0 COMPOTHBIICHUS UCTOYHHKA TOKA.

UlabopatopHast pabora: VccnenoBanuie pasHOCTH MOTECHIIMATIOB MEXTy TOJIIO-

CaMH MCTOYHHMKA TOKAa OT CHJIbI TOKA B LICIIH.
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PaziuyHble Munsl CamoCmoImelbH0o20 paap;zda 1

[/ Ipakmukym « CHsAmue 801bm-amMnepHol Xapakxmepucmuku 0uood. » 1
[/ Ipaxmuxym « CHaAmue 801bm-amnepHol Xapakxmepucmuku ouood. » 1
1 [loBTOpeHUEe TeMbl «MexaHuKay
1 [ToBTOpeHue TemMbl «MexaHuKa» [/ Ipakxmukym «H3mepenue pagnooeticmeyioujell Cull npu 08UdCeHuu bpycka no
HAKJIOHHOU NJIOCKOCTU. »
/ Ipaxmuxym «H3mepenue koagpuyuenma no8epxHoCmHO20 HAMANCEHUSL) 1
[/ Ipakmuxym «H3mepenue Kodghghuyuenma nogepxHocmHo20 HamMANCeHUs» 1
1 [loBTOpEHNE TEMBI «ATperaTHble COCTOSTHUS BEIlle-

CTBa»

[loBTOpEHNE TEMBI «ATpPEraTHbIE COCTOSHHUS BEILlE-

CTBay
U 3mepenue koaghghuyuenma nosepxnocmuozo Hamsiicenus Mzmepenue abco- nrom- |1
HOU 871AJICHOCTIU 8030VXA U OYEHKA MACCHL NAPOB 8 NOMEU eHUU
[/ 3mepenue koaghghuyuenma nosepxnocmuozo Hamsicenus Mamepenue aoco- arom- |1
HOU 61AXCHOCIU 8030VXA U OYEHKA MACCHl NAPO8 8 NOMeleHUU
Obobwarowuti ypox 1
68 Pezeps 2/10 170
11 knacc
[BazoBbrii YPOBeHb (2 yaca) YruryOsieHHbIN YPOBEHb (5 4acoB)
PA3JIEJI 4. DJIEKTPOIAMHAMUKA (11 ) PA3JIEJI 4. DQJIEKTPOAMHAMUKA (27 u)
Tema 4. Maznummnoe none. Inekmpomaznumnan unoykuyus (11 4) Tema 4. Maznummnoe none (14 u)

[locTOssHHBIE MarHUTHL. B3anMoelcTBUe MOCTOSHHBIX MarHuTOB. MaruuTHoe [B3anMoaeiicTBE OCTOSHHBIX MATHUTOB U ITPOBOJHUKOB C TOKOM. MarautHoe
nose. Bektop MarHuTHOM MHAYKUUU. [I[prHIMD Cynepno3uuny MarHuTHEIX  [nose. BekTop MarHuTHON MHAYKUIMU. [IpuHImn cyneprno3uunm MarHuTHBIX
nosied. JINHMM MarHUTHOM MHAYKIMK. KapTrHa JIMHAM MarHUTHOM MHAYKIUY [onei. JImHur MarHnTHOM MHAYKIMKY. MarHuTHoe 1ojie IpOBOAHUKA C TOKOM
[10J151 TOCTOSIHHBIX MarHUTOB. (psIMOTO NMPOBOJHMKA, KaTYIIKU U KPYTOBOTO BUTKA). OnbIT DpcTena. Cusa
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MarauTHoe 1oje IMPOBOJAHHKA C TOKOM. KapTI/IHa JIMHUH HWHAYKIOUN
MarHUTHOI'O
[10JI1 JJIMHHOI'O IPAMOIO IMTPOBOJAHHKA U 3aMKHYTOI'O KOJIBLICBOI'O ITPOBOJHHKA,

KaTyIIKU ¢ TOkoM. OnbIT Opcrena. BzaumozaeiicTBre MPOBOIHUKOB C TOKOM.
Cuna Amriepa, €€ MOIylb U HalpaBJIeHHE.

Cuna Jlopenua, e€ monynp u HanpasieHue. J{BIKeHUE 3apsHKEHHOM YacTHLIbI B
OHOPOAHOM MarHuTHOM nose. Padora cuibl

Ulopenua. SIBneHue 371eKTpOMarHuTHOM MHAYKIUU. [10TOK BEKTOpa MarHUTHOU
pHAyKuud. JJ1C nHAYKUIMK. 3aKOH JIEKTPOMarHUTHOM uHAyKuun Papanes.
Brxpepoe anexrpuueckoe nose. /1C nHAYKIMN B IPOBOJHUKE, ABHXKYILIEMCS
[IOCTYIIaTEIbHO B OAHOPOJIHOM MarHuTHOM none. IIpasuno Jlenna.
ITanyxTuBHOCTS. SIBNeHne camonHaykiuu. OJ{C caMOMHAYKINH.

[DHEeprus MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

[DI1IEKTPOMAarHUTHOE MOJIE.

Texnuueckue ycmpoucmeéa u npakmuyeckoe npumeHexue: TOCTOSHHBIO
MarHUTBl, AJIEKTPOMArHUThl, NIEKTPOJABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX|
HaCTUL, UHTYKIIUOHHAS [1€Yb.

Jlemoncmpayuu
OmnsIT OpcTena.
OTKIJIOHEHHUE AIIEKTPOHHOTO MyYyKa MarHUTHBIM TOJIEM.
JIuHUM MHAYKUUY MAarHUTHOTO TTOJIS.
BzaumoneiicTBrue 1ByX TPOBOJHUKOB C TOKOM.
Cuna Amnepa.
[evictBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOIIUTA.
SIBreHME 3IIEKTPOMArHUTHON MHIYKIIMH.
[IpaBuiio JleHna.
3aBucumocth IJ{C MHAYKIUU OT CKOPOCTH MU3MEHEHHUSI MarHUTHOTO
MOTOKA.
10. SIBneHME CAaMOMHAYKIIHH.
Yuenuueckuii skcnepumenm, nabopamopnuie padomut
1. M3ydeHme MarHUTHOTO MOJISL KATYIIKH C TOKOM.
2. MHccnenoBaHue NelCTBHS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
3. HccnenoBaHue sIBIECHUS IEKTPOMArHUTHOW MHIYKIIUH.

W NOOOEWN R

AMIiepa, €€ HanpasieHue u Monynb. Cuiia JlopeHua, e€ HanpaBiIeHUE U MOZYJIb.
/[BroKeHHE 3apsKEHHOM YacTHUIlbl B OTHOPOIHOM MarHUTHOM 1oJie. PaboTa cuiisl
UTopennia. MarautHoe nosie B BeliecTse. PeppomazHemuxu, napa- u
OuamacHemuxu
Texnuueckue ycmpoucmea U MmexHolO02UYeCKue npoyeccovl: TPUMEHEHUE
[1OCTOSTHHBIX MarHuroB, AJIEKTPOMAarHMuTOB, TeCTeP-MYIABTUMETD,
PIEKTPOABUTATENb SIKOOH, YCKOPUTEIH JIEMEHTApHBIX YacTHUIL.
Jlemoncmpayuu

1. Kapruna nMHUN MHAYKIIMA MarHUTHOT'O IOJIS TI0JIOCOBOTO M MOAKOBO-

00pa3HOro MOCTOSIHHBIX MarHMUTOB.

2. Kapruna nMHMM MarHUTHOM HHAYKIMM TOJS JJIUHHOTO IPSIMOTO
IPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOAHMKA, KaTYIIKY]
C TOKOM.

3. BsaumopelicTBHe IByX MPOBOJHUKOB C TOKOM.

4. Cuna Amnepa.

5. JeiictBue cuibl JIopeHIia Ha MOHBI IIEKTPOJIUTA.

6. HaGmroneHue ABMXEHHUS IydKa JIEKTPOHOB B MArHUTHOM II0JIE.

7. Ilpuniun JIEUCTBUA BJIEKTPOUZMEPUTEIBHOTO mpuodopal

MarHUTO3JIEKTPUUECKOU CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul, npakmuxym
HccnenoBanre MarHUTHOTO MOJISL TOCTOSIHHBIX MarHUTOB.
UccnenoBanne cBOMCTB (peppOMArHETUKOB.
HccnenoBanue neicTBUSA NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.
N3mepenune cunbel Amnepa.
W3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.
OnpeneneHre MarHUTHOM MHIYKIIMM Ha OCHOBE HM3MEPEHHUS CHJIBI
Awmrepa.

AR e
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Tema 5. Inekmpomacnumnas undykuyus (13 )

SIBrIeHME ANEKTPOMAarHUTHON MHIyKIMU. II0TOK BeKTOpa MarHUTHOM MHIYKIIMU.
O/IC nuaykuuu. 3aKoH 37IeKTpoMarHuTHOW nHAykuuu dapanes. Buxpesoe
hiiektpuueckoe nojue. Toku @yko. IJIC MHAYKIIMU B MPOBOJHUKE, IBUKYIIIEMCS
[TOCTYIIATEIbHO B OJHOPOJAHOM MarHuTHOM nosie. IIpasuio Jlenna.
HnykTBHOCTH. KaTyllika HHIYKTUBHOCTH B LIEIIM TOCTOSIHHOTO TOKa. SIBieHue
camonHykuu. JJ{C caMOMHAYKIIMU. DHEPrys MarHUTHOTO I10JI KaTyLIKU
C TOKOM. DJIEKTPOMarHuTHOE 1oJie

Texnuueckue ycmpoucmea u mexHoio2uyecKue npoyeccyl: WHAYKIHOHHas]
[eyb, COJEHOMJ, 3alUTa OT EKTPU3alMU Tel NPU JBUKEHUU B MarHUTHOM
rosue 3eMIH.

lemoncmpavyuu
1. HaOmroneHue sBneHUs 3IEKTPOMArHUTHOM UHIYKITHH.

2. UccnenoBanue 3aBucumoctd JIC MHIYKIUU OT CKOPOCTH W3MEHEHUS]
MarHUTHOTO ITOTOKA.

3. IlpaBuno JleHua.

4. Tlagenue MarHuTa B aTIOMHUHHEBOU (MeIHOI) TpyOe.

5. JSlBmeHne caMOMHIYKIUU.

6. HccnenoBanue 3aBucumoctd OJJIC caMOMHAYKLMH OT CKOPOCTH

HU3MCEHCHNS CUJIBI TOKA B IICIIN.

Yuenuueckuit skcnepumenm, nabopamopnsle pabomut, RPAKMUKYM
1. HccrnenoBaHue sSBICHUS 3JICKTPOMArHUTHON HHYKIIWH.
2. Onmnpenenenne MHAYKLINUN BUXPEBOTO MArHUTHOTO TOJSL.
3. MUccrnenoBaHwue sSBICHUS CAMOUHTYKITHH.
4. COopka MOJIeNH AIIEKTPOMArHUTHOTO Te€HepaTopa.

PA3JIEJI 5. KOJIEBAHW 1 BOJIHBI (24 )

PA3JIEJI 5. KOJIEBAHWA 11 BOJIHEI (60 )

Tema 1. Mexanuueckue Konedoanus u 31eKmpomMazHuUnHbvle KOJ1e0aHus

(94

Tema 1. Mexanuueckue xoneoanus (10 u)
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KonebarenbHas cuctema. CBOOOIHBIE MEXaHUYECKHE KOJIEOaHMs.
["apmonunueckue konebanus. [lepuon, yactora, aMmrintyaa u (asza xkonebaHuii.
[ [pykuUHHBIN MassTHUK. MaTeMaTU4eCKUN MasgTHUK. YpaBHECHUE
rapMOHUYeCKUX Kosiebanuil. [IpeBpaiienne snepruu npyu rapMOHUYECKUX
KOJICOAHUSX.
KoneGarenbHbIii KOHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIC KOJIEOAHHUS B
1/1€aTbHOM KOJ1e0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXaHUYECKHUMHU U
BIIEKTPOMarHUTHBIMU KojiebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
BHEPTUU B UJeaIbHOM KosiebarenbHoM KoHType. [Ipencrasnenue o
BaTyXaloIKX KoyieOaHUsIX. BboIHYX1eHHbIE MEXaHUUECKHE KOoJleOaHusl.
Pe3onaHc. BbIHYXI€HHbBIE 3I€KTPOMAarHUTHbIE KoJeOaHMs.
[lepemenHbIit ToK. CHHYCOMIaTbHBIA IEPEMEHHBIN TOK. MOIIHOCTh
[IEPEMEHHOI0 TOKAa. AMIUIMTYIHOE U AEUCTBYIOIIEE 3HAYEHNUE CUIIbI TOKA U
HanpsokeHust. Tpancdopmarop. [IponsBoacTso, nepenava u norpediaeHue
DIIEKTPUUECKOM dHEPIruu. DKOJIOrMUYE€CKUE PUCKU IIPU ITPOU3BOACTBE
DIIEKTPOdHEPrUU. KylbTypa HCIIONb30BaHUs AIEKTPOIHEPTUH B [IOBCETHEBHOU
DKU3HU

Texnuueckue ycmpoucmea u npaxmuieckoe npumeHeHue: EKTPUIECKUH
3BOHOK, T€HEPATOp MEPEMEHHOIO TOKA, IMHUU JJIEKTpoIepeay.

Jlemoncmpayuu
1. HccnenoBanue mapamMeTpoB KoieOaTeNbHOM cUCTEMBbI (IIPY>KUHHBIH
WM MaTeMaTUYeCKUN MasiTHUK).
HabmoneHue 3aTyxaronmx KoineOaHui.
HccnenoBanre CBOMCTB BRIHYXACHHBIX KOJICOaHUH.
Hab6mronenue pezonanca.
CB0OOIHBIE 2TIEKTPOMAarHUTHBIE KOJICOAHUSI.
OcumsutorpaMMbl - (3aBUCUMOCTH  CHJIBI TOKa M HAINPSDKEHHUS  OT]
BpEMEHM) JUISI AIIEKTPOMATrHUTHBIX KOJIEOaHMiA.
Pe3oHaHC mTpu noCe€A0BaTENIEHOM COEIUHEHUH PE3UCTOPA, KaTyIIKH
MHAYKTUBHOCTH U KOHJIEHCATOPA.
8. Mouenb TUHUY 3eKTponepesayu.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBaHue 3aBUCMMOCTH IEpHOAA MajbIX KosieOaHUM rpy3a Hal
HUTH OT AJIUHBI HUTU M MAacchl rpys3a.

o vk wmnN

KonebarenbHas cucrema. CBOOOIHBIE KOJEOaHMUS.
["apmoHunueckue konebanusi. Kunemarnyeckoe u JUHAMHYECKOE OITUCAHUE.
(OHEpreTUYecKoe ONMCAaHuE (3aKOH COXPAaHEHUS MEXaHUUYECKOM 3HEprun). Bu1goo
OUHAMUYECKO20 ONUCAHUS 2APMOHUYECKUX KOLeOAHULL U3 UX IHEP2emuiecko2o
U KUHEeMaMUYecKko20 ONUCAHUSL.
Amnaumyoa u ¢paza konebanuu. Ces3b AMIIUNMYObL KOEOAHUL UCXOOHOU
BEUUUHBL C AMIIUMYOAMU KONeDAHUL €€ CKOPOCU U YCKOPEHUS.
[lepuron u yactora koneGanmid. [leproa Manbrx CBOOOTHBIX KOJIeOaHMI
MaTeMaTiyeckoro MasTHuka. [lepros cBOOOIHBIX KosieOaHUH MIPYKUHHOTO
MasITHUKA.
[TonsiTHe 0 3aTyxaromux kojaeOaHusAX. BeinyxaenHble Konebanus. Pe3onaHc.
Pe3oHaHcHas KpuBas. BivsiHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
|ABTOKOJIEOAHUS

Texnuueckue ycmpoucmea u mexHonr02uyecKue npoyeccyl: METPOHOM, 4Yachl,
KaueJsn, My3bIKaJlbHble HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu
1. 3amuch KonedaTenbLHOTO IBHKEHUS.

2. HabmroneHue HE3aBUCHUMOCTH MEPHOAA MalbIX KojleOaHWH Ipy3a Ha
HUTH OT aMILTUTY/BI.

3. HccnenoBanue 3aTyxamooIuX KoJe€OAaHUH U 3aBUCUMOCTH TEpUOAA
CBOOO/IHBIX KOJI€0aHU OT CONPOTUBIICHHUSL.

4. HccnenoBanue koineGaHMH Tpy3a Ha MAacCHUBHOM IPY)XKHUHE C LIENbIO
(dbopMHpOBaHUS TPEACTaBICHUN 00 MACaTBbHONW MOJEIH MPYKUHHOTO
MasITHUKA.

5. 3akoH coXpaHEHUs SHEPTHH MPU KolIeOaHUsIX rpy3a Ha MIPYKUHE.

6. HccrnenoBaHue BBIHYKICHHBIX KOJICOAHUH.

7. HabmoneHue pe3oHaHca.

Yuenuueckuii sxcnepumenm, nadopamopnsie pabomul, npakmuxKym
1. H3mepenue nepuosia CBOOOTHBIX KOJIEOAHUH HUTSHOTO U IIPYKHHHOTO

2. HccnepoBanue NEPEMEHHOr0 TOKAa B LENW M3 TMOCIEAOBATEIIHHO

MasiTHUKOB.

2. W3yyeHue 3aKOHOB JABM)KEHHUS Teja B XO/€ KojieOaHUN Ha ympyrom
IoJBece.

3. H3ydeHue IBMKEHHsI HUTSHOIO MasTHHKA.

4. TIlpeoOpazoBaHue SHEPTUU B IPYKMHHOM MasiTHUKE.

5. HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTYXAIOLUX KOJICOAHU.
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COCTUHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPA.

6. HccrnenoBaHue BBIHYKICHHBIX KOJICOAHUH.

Tema 2. Inexkmpomaznummusle Konedanus (15 u)

KonebarenbHbli KOHTYp. CBOOOIHBIE ANIEKTPOMAarHUTHBIE KOJIEOaHUs
B UI€aTbHOM KosiebarensHOM KoHType. Dopmyna Tomcona. Casa3b amnaunyost
zapsoda KoHOeHcamopa ¢ AMnNaUmy 0ol CUibl MoKd 6 KoiebamenbHoM KOHmype.
3aKOH COXpaHEHHs SHEPTUHU B UACAIbHOM KojieOaTeIbHOM KOHTYpE.
3aTyxaromiye MeKTPOMAarHuTHbIE KoieOaHus. BeIHYXIeHHBIC
PIIEKTPOMArHUTHbIE KOJleOaHusl.
[lepeMeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE
1 IelicTBYIOIIEE 3HAYEHNE CUITBI TOKA M HANPSHKEHUS MIPU pa3iandHoil popme
3aBUCMOCTH IIEPEMEHHOTO TOKa OT BPEMEHHU.
CunycouoanvbHulli nepemerHblll moK. Pesucmop, konoencamop u kamyuwka
UHOYKMUBHOCIU 8 YeNnu CUHYCOUOANbHO20 NepemMeHH020 moka. Pezonanc mokos.
[Pe30Hanc HanpsaxceHu.
lneanbHblil Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpediaeHne
PIIEKTPUUYECKOU SHEPTUH.
OKOJIOTUYECKUE PUCKU TIPU TMPOU3BOIACTBE 3JIEKTpo’HEpruu. KynbTypa
MICIIOJIb30BaHUS 3JIEKTPOIHEPTUU B IOBCETHEBHOM JKHU3HM.
Texnuueckue ycmpoucmea u mexHoI02UYecKue npoyeccovl: SIEKTPUUECKUL]
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TUHUU AIEKTpOInepead.
Jlemoncmpayuu
1. CBoOomHbIE JIEKTPOMArHUTHBIE KOJICOaHUSI.
2. 3aBUCHMOCTb YaCTOTHl CBOOOAHBIX KOJNECOAHUH OT HUHIYKTHUBHOCTH
1 EMKOCTH KOHTYDA.
OcruorpaMMbl JIEKTPOMArHUTHBIX KOlIeOaHUH.
['eHeparop He3aTyXaroMMX IEKTPOMAarHUTHBIX KOJICOaHUH.
Mopaenp 35eKTpOMarHUTHOTO FeHepaTopa.
BrinyxieHHbIe CUHYCOUaIbHbBIE KOJIeOaHusl.
Pe3ucrop, karymika H”HIYKTUBHOCTH M KOHAEHCATOP B LIENU IEPEMEHHOTO
TOKa.
8. Pe3oHaHC mpu mNocCien0BaTEeIbHOM COEAMHEHHH PE3UCTOpPA, KaTyILKH
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.
9. VYcTpoHCTBO M MPUHLIKIT ACHCTBHS TpaHchopmaropa.
10. Mopnenb JTUHUM AJIEKTPOTNIEPENAYH.

NownkAEWw

Yuenuuecxkuit 3xcnepumenm, 1abopamopnsie padomut, RPAKMUKYM
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1. Wzyuenue Tpancpopmaropa.

2. MHccnenoBaHue NEpeMEHHOIO TOKA Yepe3 MOCIIEN0BATEIbHO COSIUHEHHBIE
KOHJIEHCATOp, KaTyLIKy U PE3UCTOP.

3. HaOmoneHue 31eKTpOMarHUTHOTO PE30HAaHCa.

4. HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIEMH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpomazHumHwle 60wl (5 u)

Tema 3. Mexanuueckue u 3n1ekmpomazuumnsie 6oanwt (10 u)

MexaHnnyeckue BOJIHBI, YClIoBHs pactpocTpanenus. [lepuon. Cxkopocthb
pacripocTpaHEHUs U JUIMHA BOJIHBL. [lonepednble ¥ Mpoa0IbHbIE BOJIHEL.

[ TaTepdepenius u audpakiunus MeXaHHIeCKuX BOJH. 3ByK. CKOpPOCTh 3BYKa.
[‘pomKkOCTh 3ByKa. Bricotra ToHa. TeMOp 3Byka. DIIeKTpOMAarHUTHBIE BOJIHBI.
YciioBYS M3ITy4eHUs JIIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BEKTOPOB E, B, v B 3IEKTPOMarHuTHOM BosHe. CBONCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpa’k€HUE, MPEJIOMIICHUE, MOSIpU3anus, AUPpakius, nHTepepeHus.
(CKOpOCTB 371€KTpOMarHuTHbIX BOJH. [lIkaa 3ieKTpoOMarHuTHBIX BOJIH.

[ [prMeHeHne 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY. [IprHIIMITBI
paIuOCBs3U U TeneBuaeHus. Pannonokanys. DI€KTpOMarHUTHOE 3arpsi3HEHNE
OKPY>KaIOUIEN Cpebl.

Texnuueckue ycmpoticmea u HpaAKMuYeckoe npumeHeHue: MY3bIKaJIbHBIG
MHCTPYMEHTHI, yIbTPa3BYKOBas JMArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap,
paTuonpuéMHIK, TeNEBU30p, aHTeHHA, TenedoH, CBY-neus.
Jlemoncmpayuu
1. OOpa3oBaHue€ H paCHPOCTPAHEHHE TMOMEPEUYHBIX M TMPOJOTIHHBIX]
BOJIH.

2. Konebmromieecs Te10 KaKk HICTOYHHK 3BYKA.

3. HaGnroneHne oTpakeHHsI U PEIIOMIICHHSI MEXaHUYECKHIX BOJIH.

4. Habmonenue natepdepeHun U Audpakuu MEXaHMYECKUX BOJIH.

5. 3BYKOBOI pe30HaHC.

6. HabGmroneHue cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTYAOMH]
1 4acTOTOM KoJieOaHUH.

7. WccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTpa)KEHHE

MIpeJIOMIICHHUE, OspU3aLus, TuppaKkys, HHTepPEepeHIIHS.

MexaHnuecKkue BOJIHBI, YCIOBUS UX pacnpocTpaHenus. [lonepeunsie
1 TIPOZI0JIbHBIE BOJIHBL. [lepnos, cCKopocTh paclipoCTpaHEHUsI U UIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHUX BOJIH: OTpakeHUE, peJoMiIeHHe, HHTephepeHIIHs
U T paKIys.
3Byk. CkopocTh 3ByKa. ' poMKocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
[[IymOBO€E 3arpsi3HEHUE OKPY>KAIOILEN CPEBI.
(DIIEKTPOMArHUTHBIE BOJIHBI. YCIOBUS U3JIyYE€HHS 3JIEKTPOMATHUTHBIX BOJIH.
B3anMHas OpyUeHTalus BEKTOPOB B JJIEKTPOMarHUTHOW BOJIHE.
CBOICTBA 3JIEKTPOMATHUTHBIX BOJH: OTPAXXEHUE, MPEIOMIICHHE, MTOJIIpU3aLus,
uHTepepentms u audpaxus. [lkana snekTpoMarHUTHEIX BOJH. [Ipumenenue
PIIEKTPOMArHUTHBIX BOJIH B TeXHUKE U ObITY. [IpuHIIMIBI pagnocssisu
1 TeneBuaeHUS. Pannonokanys. DIeKTpOMarHUTHOE 3arpsi3HEHNUE OKPYKaroIen
Cpelbl
Texnuueckue ycmpolicmeéa u npaKkmuieckoe npuMeHeHue: MYy3bIKalbHbIE
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-
[eyb, YIbTPAa3ByKOBas IUAarHOCTUKA B TEXHUKE U MEIULIMHE.
Jlemoncmpayuu

1. OO6pazoBaHue U pacpoOCTPaHEHUE MONIEPEUHBIX U MPOIOIBHBIX BOJH.

2. Komnebmromeecs TeJo Kak HCTOYHHK 3BYKA.

3. 3aBHCHUMOCTb JJTUHBI BOJHBI OT YaCTOTHI KOJIEOaHUH.

4. HabmroneHue oTpakeHUs U MPETOMICHUS MEXaHUYECKUX BOJH.

5. Habmonenue natepdepeHny 1 1uppakiuy MEXaHUYeCKUX BOJTH.

6. AKYyCTHYECKUI pE30HaHC.

7. CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHUE.

8. HabOmtonenue cBS3UM TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU
Y 9aCTOTOU KOJICOAHHIA.

9. MHccnemoBaHue CBOMCTB JJIEKTPOMArHMTHBIX BOJIH: OTpakKeHUE,

peoMIICHIE, ONSIpu3aIs, Tudpaxius, HHTephepeHIINS.
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10. O6HapyxeHue HH(PPAKPACHOTO U YIBTPA(PHUOIECTOBOIO U3ITYUEHUI.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKmuKym
1. H3ydyeHue napameTpoB 3ByKOBOU BOJIHBI.
2. NM3ydyeHue  pacnpOCTpaHEHHs  3BYKOBBIX
IIPOCTPAHCTBE.

BOJIH B 3aMKHYTOM|

Tema 4. Onmuxa (10 u)

Tema 4. Onmuxa (25 u)

[ ecomeTpuueckas ontuka. [IpsMonnHeiiHOe pacipOCTpaHEHHE CBETa B
OIHOPOJIHOM cpeze. Toueunblil uCTOUHMK cBeTa. JIyu ceera.

OTpakeHre cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne nzobpaxeHuii B
[UIOCKOM 3€pKajie.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHHS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroi nojaHoro
BHYTPEHHETO OTPaKCHMUS.

Jlucniepcust ceeta. CinoxHbIN cocTtaB Oenoro ceeta. L{BeT. Cobuparorue u
[paccenBarolre JIUH3bI.

Tonkast nuH3a. @oKycCHOE pacCTOSHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BL.
[locTpoenue n300pakeHHit B COOMPAIONINX U PaCcCEUBAIOIIUX JTMH3AX.
(DopMyria TOHKOH JIMH3BL. YBEIUYECHHUE, 1aBAEMOE JIMH30M.

[ Ipenensl MPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonHosas ontuka. MaTepdepennus ceera. KorepeHTHbIE HICTOUHUKH. YCIIOBHS]
HaOTIOIEHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT
IByX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

J{udpaxus ceeta. [udpakimonHas pemeérka.

VcnoBre HaOMIONEHNS TTIAaBHBIX MAKCHMYMOB TIPH TIaICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tomsspu3anus ceera

Texnuyeckue ycmpoicmea u npaKkmuyeckoe npumeHeHue: OYKH, Jyma,
(boToanmapar, MPOEKIMOHHBIM anmapar, MUKPOCKOI, TEJIeCKOI, BOJOKOHHASs]
OIITHKA, TU(PPAKINOHHAS PEHIETKA, MOISPOHI.

Jemoncmpayuu
1. IlpsmonuHeiiHOe pacnpocTpaHEHUE, OTPAXKEHHE U IPETOMIICHHE
cBeTa. OnTuyeckue npuoOopkl.
[TonHoe BHyTpeHHEE oTpaxeHue. Mosiens CBETOBOA.
WccnenoBanue CBONCTB M300paskeHUN B JIMH3AX.

[IpsimonrHEeHOe paclipocTpaHeHHE CBETa B OIHOPOIHOM cpene. JIyu cBerta.
ToueuHbli NCTOYHMK cBeTa. OTpakeHUe CBETa. 3aKOHbI OTPAKEHUSI CBETA.
[TocTpoeHue n300pakeHuH B mIockoM 3epkane. Chepuueckue 3epkana.
[Ipenomienue cBeTa. 3aKOHbI MPETOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomieHus. Omuocumenvhbli nokazamensb npenomienus. Ilocmoancmeo
uacmomul ceema U COOmMHoOuleHue OJIUH 80IH NPU Nepexooe
[MIOHOXpOMamuyecko2o ceema yepe3 epanuyy pazoena 08yxX onmuyecKux cpeo.
X00 nyueti 6 npusme. lucniepcus ceeta. CoxHbBIN cocTaB Oenoro ceera. L[BeT.
[TonHOE BHYTpeHHEe oTpakeHue. [IpeenbHblil yroil moJHOrO BHYTPEHHETO
orpaxkenns. Cobuparowue u pacceusaroujue aun3vl. Tonkas mua3za. okycHoe
[PACCTOSIHHE U ONTHYECKas CUJIa TOHKOM JIMH3HI.
3asucumocms oKycHo20 paccmosanus MouKou cghepuieckol 1un3bl om eé
Ceomempuu U OMHOCUMENbHO20 NOKA3AMEisl NPEeNOMIEHUSL.
DopMysa TOHKOH JIMH3bI. YBEIUYEHHUE, 1aBAEMOE JINH30M.
X00 nyua, npoweduie2o 1un3y noo npou3BobHbIM Y2loM K €€ 2lIa8HOl
onmuueckoul ocu. Ilocmpoenue uzoopasxceHuti mouKu u ompe3Ka npsamou
6 COOUPAIOWUX U PACCEUBAIOWSUX TUH3AX U UX CUCTNEMAX.
Onmuyeckue npubopul. Paspewarowas cnocobnocms. 11a3 kak onmuueckast
cucmema.
[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONTHKH.
BonnoBas ontuka. Uatepdepennus ceera. KorepeHTHbIE HCTOYHUKH. YCIIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B HHTE€P(EPEHIIMOHHON KapTUHE OT
TBYX KOT€pPEHTHBIX UCTOYHHUKOB. [IprMeps! Kitaccuuecknx HHTep(epeHITMOHHBIX
CXEeM.
Tudpaxius ceera. udpakiponnas pemeTka. YcinoBrue HabIroIeHus TIIaBHbBIX
MaKCUMYMOB TIPH MAJCHHH MOHOXPOMATHYECKOTO CBETa Ha JUPPAKITHOHHYIO
[pEIIETKY.
[lonapusanus ceera

TexHuueckue ycmpoticmea U mexHoi02UyecKue npoyeccyl:

OYKH, JIyTIa,
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Mopenu MUKPOCKOIIa, TEIeCKOIIa.
Habnonenue untepdepeHm cera.
HabGmonenue nudpakuuu cBeta.
HabGmronenue nucnepcuu cera.
[ToydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

© o~ v e

10. HaOmronenue monsipus3anuu CBeTa.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. H3MmepeHue nokasaressi IpeIOMIICHUS CTEKJIA.
2. MHccnenoBaHue CBOMCTB N300paKeHUH B JIMH3AX.
3. HaOmoneHue nucnepcun CBeTa.

[Tomydenue criekTpa ¢ TOMOIIBIO TU(GPAKIIMOHHON PEHIETKY.

nepuckon, (oroanmnapar, MUKPOCKOI, MPOCKIMOHHBIN ammapar, IpOCBETICHUE
OITHKH, BOJIOKOHHAS ONTHKA, AUPPAaKIIMOHHAS peUIETKa.

Jemoncmpayuu
1. 3akoHbI OTpa)KE€HUS CBETA.
2. HccnenoBaHue npeiaoMIICHUs CBETA.
3. HaOmrogeHue moaHOro BHYTPEHHETO OTpakeHus. Mojienb CBETOBO/IA.
4. HUccnepgoBaHue XoJla CBETOBBIX IIYYKOB Yepe3 IJIOCKOINAPAJUIEIbHYIO

oW

9.

10.
11.
12.
13.
14.
Yuenuueckuit sxkcnepumenm, nabopamopnvie pabomut, npaKmuKym

TUTACTHHY U TIPU3MY.

HccnenoBanue CBOMCTB U300pakeHU B JTMH3AX.
Monenu MUKpPOCKOIIA, TEIECKOIA.

HaGmonenue unrepdepeHunu cera.
HabmtoneHnue 1BETOB TOHKUX ITIEHOK.
HaGmonenue nugpakiuu ceera.

N3yuenne nuppakiiMOHHON PEIIETKH.
Habmonenue nuppakiiMOHHOTO CHEKTpPA.
HaGmonenue aucnepcuu cBeTa.

HaGmonenue nonspusanuu cBera.

[TpuMeHeHne TONAPOUIOB ISl U3YUCHUST MEXaHUUIECKUX HaNpsHKEHUH

1. M3mepeHne nmokasaress MpeJOMIICHHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSHUS OT BellecTBa (Ha

pUMEPE KUJKUX JIUH3).

W3mepenue GpoKkycHOro pacCTOsSHUS pacCEUBAIOLIMX JIMH3.

[Tomyuenue n3o00pakeHusl B CUCTEME U3 IJIOCKOTO 3€pKaJia U JIMH3BIL.

[Tony4yenue n300paxeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMUeCKUX CUCTEM.

Habmronenue nudpaxuyun, nHTEpPEpeHINN U MONSIpU3aLUU CBETA.

W3yuenune mnonspusalii CBETa, OTPAKEHHOTO OT IOBEPXHOCTH|

JUDJIEKTPUKA.

9. MW3ydenue naTepepeHIINM JTa3ePHOTO U3ITyUCHUS HA IBYX IICTISIX.

10. Habmonenue qucnepcu.

11. Habmonenue u uccienoBanue AudpakiiMOHHOTO CIIEKTpa.

12. I3mepeHne AuHbl CBETOBOW BOJIHBL.

13. [lonydyenne cCHeKTpa HW3JIYYEHHS CBETOAMOAA TPU  MOMOIIM
TU(PPAKIUOHHON PEHIETKH.

L

e
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PA3/IENT 6. OCHOBBI CIIELIUAJILHOI TEOPUU
OTHOCUTEJILHOCTH (4 1)

PA3JIEJI 6. OCHOBBI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH
(5 1)

Tema 1. Ocnoevt CTO (4 u)

Tema 1. Ocnosvt CTO (5 u)

I'paHunIBl MPUMEHUMOCTH KJIaCCUUECKOM MexaHuKH. [locTynaTsl
CIEIMAJIbHOM TEOPUU OTHOCUTEIbHOCTU: MHBAPUAHTHOCTH MOJYJISl CKOPOCTH
CBETa B BaKyyMe€, IPUHLIUII OTHOCUTENBHOCTU DUHIITEHHA
(OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJJIEHHE BPEMEHH U COKPAILIEHUE
JIMHBIL.

(DHEprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTHUs
ITOKOS

[ paHuUIBl IPUMEHUMOCTH KJIaccuueckoil Mexanuku. [locTynatel cenuanbHoR
TEOpPUH OTHOCUTEIHHOCTH.
[IpocTpaHcTBEeHHO-BpeMeHHOM HHTepBai. [Ipeobpazoanus Jlopenma. Yciaopue
MpUYUHHOCTH. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeIJIeHHe BPEMEHU
1 COKpaIleHUE JITHHBI.
(DHEPrusi U UMITYJbC PEIATUBUCTCKOM YaCTHUIIBI.
CBsI3b Macchl C SHEpPTrUel U UMITYIIbCOM PENSITUBUCTCKON YaCTHIIBI. DHEPTHUs
MOKOS
TexnHuueckue ycmpoucmea U mexHON02U4ecKUue npoYeccyl:
MPUEMHUKH, YCKOPUTEIHU 3apSKEHHBIX YaCTHII.
Yuenuueckuii 3xcnepumenm, nabopamopnsie pabomul, npaKmuxKym
OmpeneneHre UMIYJAbCA M DHEPTUU  PEIIATUBUCTCKUX  YaCTHII
dboTtorpadusmM TPEeKOB 3apsSKEHHBIX YaCTUI] B MATHUTHOM TIOJIE).

CIIYTHUKOBLIC

(o

PA3JIEJI 7. KBAHTOBA S ®U3UKA (15 u)

PA3JIEJI 7. KBAHTOBA S ®U3UKA (25 u)

Tema 1. Inemenmol keanmoeoil onmuxu (6 u)

Tema 1. Kopnyckyaapno — eonnoeoii oyaausm (15 4 )

Dotonbl. Popmyna [1nanka cBsi3u 3HEPrUM (POTOHA C €T0 YaCTOTOM. DHEPIHs U
MMITYJIBC (DOTOHA

OTkpeiTHE U nccnenoBanne Gotorddekra. OnbiTer A. I. CToneToBa. 3aKOHbBI
(botorddekra. YpaBHenue DitHmTeriHa 11t pororddexra. «KpacHas
rpannnay ¢porodddexra. lapnenne ceera. Onbrtel I1. H. JleGenena.

X MHUecKkoe AeCTBUE CBETA.

Texnuueckue ycmpoucmea u Hpakmuyeckoe npumeHenue. (OTOIIEMEHT,
(boTomaTumK, COIHEUHAs1 OaTrapesi, CBETOIUOI.

Jemoncmpayuu

®o10o3¢h(DHeKT Ha YCTaHOBKE ¢ IMHKOBOM TUIACTHHOM.

HccnenoBanue 3akOHOB BHEUTHETO GoTodheKTa.

CBeTOIUOI.

Conneunas OGarapes.

b

[PaBHOBECHOE TEIUTOBOE M3NTyueHUE (M3ITydeHHEe a0COIFOTHO YEPHOTO Tela).
Bakon cMmenenus Buna. I'unmoreza M. Ilnanka o kBaHTax.
®oTOHBI. DHEPrusi U UMIYALC (POTOHA.

doroaddext. OnpiTe A. I. CtoneToBa. 3akonsl poTodrddekra. YpapHeHUE
DiiamTeitna s Gotorddekra. «KpacHas rpanuma» Gotorddekra.
/laBneHre cBeTa (B YaCTHOCTH, JIaBJICHHE CBETa Ha aOCONIIOTHO MOIIONIAIOIIYIO
11 a0COJIFOTHO OTpaKarolyto nmoepxHocTh). OneiTel [1. H. JleGenena.
BonHoBble cBoiicTBa yacTuil. Bonusl ne bpoiina. [[nuna BoiaHel ae bpoitns
1 pa3Mephl 00JIaCTH JIOKAJIU3AIUHU ABUXKYIIEHcs yacTulsl. KopmyckynsipHo-
BOJTHOBOM Ayanu3M. [{udpaxius 31eKTpOHOB Ha KpUCTaIax.
Crierudrixa n3mepenuii B Mukpomupe. COOTHOIIEHUS HEOTIPeeNEHHOCTEM
[ citzenOepra

TexHuueckue ycmpoucmea U mMexHolI02UYecKue npoyeccol: CIEKTPOMETP,
borodnemMeHT, (QOTOAATYMK, TYHHENbHBIH MHUKPOCKON, COJHEYHast Oarapes,
CBETO/IMO/I.

Jlemoncmpayuu

1. ®otorddekT Ha YCTAaHOBKE ¢ IIMHKOBOW TIACTUHOM.
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2. MHccnenoBaHue 3ak0HOB BHeLIHETO (oTodddexra.
3. HccnenoBaHne 3aBUCUMOCTH CONPOTHBIIEHUS IOJYIIPOBOJHUKOB OT
OCBELIEHHOCTH.
4. Cseromuon.
5. Conneunas Oarapes.
Yuenuueckuit s3xcnepumenm, naéopamopnvie pabomol, npaKMUKym
1. HUccnenoanue poropesucropa.

2. Usmepenne mnoctossHHOM [lmaHka Ha OCHOBE  HMCCIIEIOBaHMS]
dorodddexra.
3. MHUccrnenoBanwe 3aBUCUMOCTH CHJIbI TOKa Yepe3 CBETOIUOA OT

Halps>KCHUA.

Tema 2. Cmpoenue amoma (4 u)

Tema 2. Duzuka amoma (5 u)

Monens atoma Tomcona. OnbiThl Pe3epdopaa mo paccessHUIO a-4acTHIl.
[[nanerapHas monens aroma. [loctynarst bopa.
[13myuenue u normouieHue GOTOHOB MPHU MEPEXOJIe aTOMa C OJHOTO YPOBHS
HHEPruu Ha Apyroil. Buasl cnekrpoB. CHeKTp ypoBHEHN 3HEPTUU aTOMa
BOJIOPOAA.
BonHoBble cBolcTBa yacTull. Bonuel ne bpoiins. KopryckynsipHO-BOTHOBOM
Tyaan3M.
CrioHTaHHOE U BBIHY)KJIEHHOE U3JIy4E€HUE
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: CeKTPaIbHbII
aHaM3 (CIIEKTPOCKOI), Ja3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu

1. Mogens ombiTa Pezepdopna.

2. OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

3. HaOmroneHue nuHeyaThIX CIEKTPOB U3ITYUEHHUS.

4. Jlazep.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

1. HaGmroneHnue TMHENYaTOTO CIEKTpa.

OmBITHI 110 UCCIIEAOBAaHUIO CTPOEHUs aToma. [1nanerapHas Mozaens aroma
Pesepdopna.
[Toctynarel bopa. M3nyuenue u momionieHue (POTOHOB MIPH MEPEXOE aToMa
C OJTHOTO YPOBHS SHEPIUU HA JPYTOM.
Buasl ciektpoB. CHEKTp YPOBHEHW SHEPTUM aTOMa BOAOPOAA.
CrioHTaHHOE U BBIHYXKJIEHHOE U3NTydeHHe cBeTa. Jlazep
Texnuueckue ycmpoucmea u mexHono2UdecKue npoyeccyl:
AHAJTU3 (CIIEKTPOCKOM), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

1. Monens onbita Pesepdopaa.

2. HalGmonenne TMHEHYaThIX CIIEKTPOB.

3. VYcTpo#cTBO U AeCTBHE CUETYMKA MOHU3UPYIOIIUX YACTHII.

4. OmnpexaeneHue JJIMHBI BOJHBI JA3€PHOTO U3TyYCHUS.
Yuenuueckuit sxcnepumenm, nadopamopnsie pabomul, npakmuxKym

1. HabGmromeHue IMHEHYaTOro CIeKTpa.

2. HccnenoBaHue CIHEKTpa Pa3peKeHHOTO

1 U3MEpeHue MmocTostHHoM Pumbepra.

CIIEKTpaJIbHBIN|

aTOMapHOTO  BOAOPOAA)

Tema 3. Duzuxka amomno2o a0pa u nemeHmapuvix wacmuy (5 u )

Tema 3. Duzuxa amomHo20 A0pa u InemeHmaprvlx wacmuy (5 4 )

[DKCIIEPUMEHTBI, TOKa3bIBAIOIINE CI0KHOCTh CTpoeHUS siapa. OTKpbITHE
pagroakTuBHOCTH. OnbITH Pezepdopaa mo onpeneneHnio cocraBa
aJiMo0akTUBHOTO M3nyueHus. CBoiicTBa anbba-, 6eTa-, raMMa-u3IydeHusl.

Hyxonnas monens siapa [eitzenoepra—ILlBanenko. 3apsia sapa. MaccoBoe
uuciio sapa. M3oronsl.

PanrioakTBHOCTE. AJb(ha-pactian. IINEKTPOHHBIN M MO3UTPOHHBIN OeTa-pacna.
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BiusHue paaioakTUBHOCTH Ha KUBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA U
HeiiTpona. Hyknonnas mozens siapa [eitsendbepra—lBanenko. 3apsn sapa.
MaccoBoe uucio sipa. M3otomnsl. Anba-pacna. DIeKTPOHHbIN 1
O3UTPOHHBIN OeTa-pacnaj. ['aMma-uznyyenue. 3aKoH paJuoaKTUBHOIO
pacniazia. DHEpTuUs CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. Jlegekt Macchl
iipa. SnepHble peakuuu. Jlenenue u cuHTE3 siaep. SnepHblil peaktop.
Tepmosinepuslii cunTes. IIpo0neMpl U epCEeKTUBLI AEPHON YHEPTETHKH.
(DKOJIOTUYECKHUE aCIEKThI SACPHON SHEPTETUKHU. DIIEMEHTaPHbIE YaCTHIIbL.
OTKpbITHE TO3UTPOHA. MeTo/ bl HaOMIIOAEHUS U PETUCTPALIMH IIEMEHTAPHbIX
qactuil. OyHaamMeHTaIbHbIC B3auMOACHCTBUS. EqMHCTBO puznueckoit
KapTUHBI MUpa
Texnuueckue ycmpoiicmsea u npakmuieckoe npumeHenue: 103UMETp, Kamepa
BuibcoHa, siiepHblil peakTop, aroMHasi OoMoa.
Jlemoncmpayuu
1. CuéT4MK MOHU3UPYIOLIUX YaCTHII.
Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut
1. HccnenoBanue TPeKOB YacTHIl (110 TOTOBBIM (hoTorpadusm).

["'aMMa-u31ydeHHe. 3aKOH paJuoaKTUBHOIO pacnana. PaguoakTuBHbBIE U30TOIIBI B
npupoje. CBoiCTBa HOHU3UPYIOLIETO U3TyYeHus. BiusHue painoakTUBHOCTH
Ha >KUBbIe Opranu3mbl. EctecTBenHbll (oH u3nydenus. Jlozumerpus.
(DHeprus CBA3M HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sapa.
SInepHble peakuuu. Jlenenue u cunres suep. SnaepHsie peaktopsl. [Ipobaembl
[yIIPaBJIsieMOTO TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHUECKHE aCIIEKThl pa3BUTUS

51 1IEPHOM SHEPIeTUKU. MeToIbl pErucTpali U NCCIIE0BAHMS SIIEMEHTAPHBIX
yacTull. @yHIaMeHTallbHbIE B3auMoJIeicTBUs. bapruoHbl, ME30HBI U JIEITOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-IroOHHas MOJIENb aJpOHOB.
dusnka 3a nmpenenamu CranaaptHoi Moaenu. TéMHas MaTepust U TEMHas
pbHeprus. EnquHcTBO hrznyeckoil kKapTUHBI MUpa.

Texnuueckue ycmpoucmea u mexHonro2uieckue npoyeccvl: N103UMETp, KaMmepa
BuibcoHa, SIEPHBIM PEakTop, TEPMOSAJCPHBIH peakTop, aroMHas Oomo6a,
MarHUTHO-pE30HaHCHasi ToMorpagusi.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomul, npakmuxKym

1. HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM GoTOrpadusim).
2. MHccnenoBaHue paJuoaKTUBHOTO (JOHA C UCHOIB30BAHUEM JJO3UMETPA.
3. W3ydenwme nornomenust 0eTa-4acTUI] ATFIOMUHUEM.

PA3/IEJI 8. OJIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (7 u)

PA3/IEJI 8. 9JIEMEHTBI ACTPOHOMUU 11 ACTPODU3UKMU (12 v)

Tema 1. Inemenmuvt acmpogpuzuxu (7 u )

Tema 1. Inemenmot acmpoghuzuxu (12 u )

[DTanbl pa3BUTUS acTpoHOMUU. [IpuKkiagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuu. Bun 3B&3nH0r0 Heba. Co3Besnus, ipKue 3BE3/Ibl, INIAHETHI,

X BuauMoe askenne. Conneunas cucteMma. Coanie. ConHeunast
AKTUBHOCTD. VlcTounuk 3Heprun CosHLa U 3B€31. 3BE3/1bI, UX OCHOBHBIE
XxapaKTepUCTUKU. J[narpaMMa «CreKTpaibHbIN KJIacc — CBETUMOCTBY. 3BE3/1bI
[JIaBHOM IOCIIEN0BAaTEIbHOCTH. 3aBUCUMOCTD «MAacca — CBETUMOCTD

111 3BE3]] INIABHOM MOCIIE0BATEIbHOCTU. BHYTpeHHEE CTpOEeHHE 3BE3L.
(CoBpeMEHHBIE NPEACTABICHUS O IPOUCXOXKAEHNHU U 3Bomonuu ConHIa U
BBE3. DTaIbl )KU3HU 3BE3I.

Mueunsiii [1yte — nama [Manakruka. [lonoxenue u apuxenue ColHia B
[‘anaxTrke. Tunel ranaktuk. Paguoranaktuky u kBasapel. YEpHbIE ObIPHI B
l1pax rajnakTuk. Beenennas. Pacipenue Beenennoit. 3akon Xa06:ma.
PasOeranue ranaktuk. Teopus bonbmioro B3peiBa. PenukToBoe n3mydeHue.
Macmitabnas ctpykrypa Beenennoii. Meraranakrtrka. Hepeménusie

(JTamnbl pa3BUTHS aCTpOHOMUU. [IpuKIagHOE U MHUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUU. [IpuMeHNMOCTb 3aKOHOB (PU3UKH JIsl 0OBSICHEHUS IPUPOIbI
KOCMHYECKHX 00BCKTOB.

MeTO)ILI aCTpOHOMI/I‘-IeCKI/IX HCCHGHOB&HHﬁ. COBpeMCHHble OIITUYCCKHUC
TEJIECKOIIBI, PaINOTEIECKOIIbI, BHEATMOC(HEpPHAst ACTPOHOMHSL.

Bun 38é3nHoro HEOa. Co3Be3nus, ApKue 3BE3/Ibl, INIAHETHI, IX BHIUMOE
[IBYDKCHUE.

CoJiHeUHas cUCTEMa.

Comnnne. ConHeuHas akTUBHOCTh. Mcrounuk sHepruu ConmHua u 3BE31.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /luarpamma «crekTpalibHbIi Ki1ace —
CBETUMOCTBY. 3BE3/bI INIABHOM IOCICAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JIJIs 3BE3]T TIAaBHOM MTOCIICOBATSIIFHOCTH. BHYTpeHHEe cTpoecHHe
3BE31. COBpPEMEHHBIC NMPEACTABICHUS O MMPOMCXOXKACHUHU U 3BooMK CoJTHIIA U
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po0JIeMbl ACTPOHOMMHU.
Yuenuueckue naonrooenun
1. HaGmroneHus  HEBOOPYXKEHHBIM  IVIa30M ¢
KOMITBIOTEPHBIX ~ MPWIOKEHUNH JI1  ONpeAeseHUs
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3]HU
CeBepHOro moymapust 4 spkue 3BE3/bl.
2. Habmionenus B teneckon JlyHsl, mianet, Mieunoro [lyru.

HCITIOJIb30BAHUCM|

3BE3. DTaIlbl )KU3HH 3BE3I.

Mueunsiii [1yte — Hama [Nanaktuka. [lonoxxenue u neuxenue CoiHia B
['anakTuke. Tunbl ranakruk. Pagroranakruky u kBasapsl. YEpHbIE ABIPHI B A1pax
nonoxceHMj;anaKTHK. Bcenennas. Pacimpenne Beenennoit. 3akon Xab06ma. Pazoeranue

MaciurabHas crpykrypa Beenennoii. MeraranakTuka.

aJIaKTHUK. Teopm[ boapmoro B3pbIBA. PenukrtoBoe H3JIIYUCHHUC.

Hepeménnsie npo0ieMbl aCTPOHOMUU
Yuenuueckue nabniooenusn:

1. HaGmonenus ~ 3B&3aHOro  Heba  HEBOOPYKEHHBIM  IJIa30M
C UCHOJIb30BAHUEM KOMITBIOTEPHBIX HPUIIOKEHUM ISl OINpe/eleHUs
HOJOXKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aust CeBepHOTro Moymapust U spkue 3BE3JIbI.

2. HabGmronenus B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH W 3BE3HBIX
CKOIIJICHUM.

OU3UYECKHUI ITPAKTUKYM (16 yacos)

Cnocobbl  uzmepenus  usuyeckux 6eUyUH ¢ UCNONL30BAHUEM —AHANO20BbIX
U YupposvIX UIMEPUMENbHBIX NPUOOPO8 U KOMNBIOMEPHBIX OaMYUKOBbIX CUCTIEM.
Abcomommuvie u OmHOCUMeENbHbIE NOSPEUHOCIIU USMEPEHUL (PUIUYECKUX BETUUUH.
Oyenka epanuy nocpeuHocmel.

IIposedenue KoceenHvIx usMepeHull, UCCi1e008aHUll 3A8UCUMOCMEl
Qusuueckux eIUudUH, NPOBEPKA NPEONONCEHHBIX 2unomes (8b1O0p u3z pabom,
ONUCAHHBIX 8 MEMAMUYECKUX PA30enax « Yuenuueckuil Ikcnepumenm,
J1a00pamopHvle pabomuvl, NPAKMUKYMY).

OBOBIIAIOIIEE ITOBTOPEHUE (4 u)

OBOBIIAIOIIEE TOBTOPEHMUE (15 1)

Ponb pu3uku 1 acCTPOHOMUU B SKOHOMUYECKOH, TEXHOIOIMYECKOH,
COLMAJIBHOM U 3TUYECKOU c(hepax IesTeIbHOCTH YeI0BEKA; POIb U MECTO
(U3UKU ¥ aCTPOHOMHMH B COBPEMEHHON HAay4YHOW KapTUHE MUPA; POJIb
¢uznyeckoi TeOpu B OPMUPOBAHUH NPEICTABICHUM 0 PU3NYECKON
KapTUHE MUPA, MECTO (PU3MUECKON KapTUHBI MUpPA B OOIIEM ALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTABICHUNA O PUPOJIE

O60011IeHNE U cUCTeMaTH3alMs COJepKAHUS pasiesioB Kypca «MexaHukay,
«MonekynspHas pu3nka 1 TEpMOJMHAMUKAY, « DIEKTpoanHaMuKay», «KoneOanus
11 BOJIHBDY, « OCHOBBI CHIEIIMATILHON TEOPUN OTHOCUTEIBHOCTHY, «KBaHTOBas
(buznka», «IIEMEHTbl aCTPOHOMUU U ACTPOPUIUKIY.

Ponp  Qu3uku ¥ acTpPOHOMUM B DKOHOMHUYECKOH,  TEXHOJIOTUYECKOM,
COLIMAJIbHOW U ATHUYECKON cdepax AesITeIbHOCTH 4YeJIOBEKa; POjb M MECTO
(U3MKN U aCTPOHOMHHU B COBPEMEHHOW HAyYyHOW KapTUHE MHpA; 3HAUYCHUE
OMHCATEIIbHON, CHCTEMATU3UPYIONMIEH, OOBSICHUTEIHHOM W MPOTHOCTUYECKOMN
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¢bynkuuii ¢puznyeckoil Teopuu; posib (PpU3MUECKON TeopuH B (OPMHUPOBAHUU
MpeICTaBICHUN O (pU3MUecKoll KapTHHE MUpPA, MECTO (PU3UUYECKON KapTUHBI
MHUpa B OOLIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MpEICTaBICHUI
0 TIpUpoJe

Peseps (3 u) Peseps (10 1)

TeMmaTndeckoe IJIAHUPOBaAHUE KypcCa

11 kaacc
ba3zoewiit yposens (2 uaca) |Ya/1y6ﬂennblﬁ ypogens (5 uacos)
Kon-Bo JIeKTPOAMHAMUKA(npoxoskenne) 11/27
4acoB MaruuTHoe nose 6/14
1 B3anMozeiicTBuE OCTOSHHBIX MATHUTOB U IPOBOAHUKOB C TOKOM. MarauTHoe
rosie. Bektop MarHuTHOM MHAYKIMK. [IpUHIKII CynepO3UIIMU MarHUTHBIX I10JIEH.
JIuHMM MarHUTHOW MHIYKIIUH.
1 MarauTHoe 1osje MpoBOJHUKA C TOKOM (IIPSIMOTO IMPOBOJHHUKA, KATYILIKH U
KpyroBoro BuTka). OneiT Dpcrena. KapTuHa TMHMI MarHUTHON MHIYKITUHU TIOJIS
[TOCTOSIHHBIX MarHuTOB.
1 Onpeodenenue yci08uil RPUMEHUMOCIU MOOENU OOHOPOOHO20
lMaeHumno2o nons.
1 Onpeodenenue Hanpagienus UHOYKYUU MACHUMHO20 NOJA

npoeoéyum C MOKOM

Maenumnoe none 6 eewgecmee. @eppomazHemuxu, napa- u
-ouamazHemuKu

Cuna Amnepa, e€ HanpaBlIeHHE U MOJYJIb.
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Cuia Jlopenua, e€ HarpaBieHUE U MOJYJIb.
JBrm>keHue 3apsKEHHON YacTHUIIBI B OAHOPOAHOM
MarHuTHOM mone. Pabota cunsl JlopeHia.

IIposedenue KoceeHHbIX UsMEPEeHUll Culbl AMnepa, npogedenue
uccnedosanus  3asucumocmeu  medxcoy — QusuuecKumMu
BEIUYUHAMU U ONBIMOE N0  NpPOGepKe  NPeOslOHCEHHOU
2unomesvl Npu UYYEHUU OelCmeUs NOCMOSAHHOZ0 MACHUMA
HA PAMKY C MOKOM

ObvsicHenue 0CHOBHLIX NPUHYUNOE OCUCMBUsL MEXHUYECKUX
VYCMpOUcme

Ipumepur pewenus 3adau no meme « Cuna Amnepay

TexHu4yeckue yCTpOMCTBA U TEXHOJIIOTMYECKUE ITPOLIECCHI: IPUMEHEHHE
[TOCTOSIHHBIX MarHUTOB, IEKTPOMArHUTOB,TECTEP-MYIBTUMETP, IEKTPOABUTATEIIb
SIK00H, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHUIL.

JlaboparopHas pabora Nel «HaGnrofneHne qeiicTBUS MATHUTHOTO TIOJSI HA TOK»

Ipumepur pewenus 3adau no meme « Cuna Jlopenya»

[PeuieHue pacyémHulx 3a0ay ¢ 16HO 3a0AHHOU U HEABHO
3adanHoll husuyecKkol Mooenvo ¢ UCHOIb308AHUEM OCHOBHBIX
3aKon06 u popmyn no meme «Mazcnummnoe noney.

Peuienue kauecmeeHHblX 3610611{, mpe6yiou;ux NPUMEHEHUA
sHanull no meme «Maenummuoe noney.

DJIeKTPOMAarHMTHAas HHAyKnus 5/13

SIBNeHME AIIEKTPOMAarHUTHOW UHAYKIMH. [I0TOK BEeKTOpa MAarHUTHOW MHYKIIHH.
OJIC nHAYKIMH.

3aKoH 3JeKTpOMarHuTHOW nHAyKIuu dapanes.
Buxpesoe anekrpuueckoe noie. Tokn Dyxo.

D/IC unoykyuu 8 npoBoOHUKe, OBUNCYULEMCSL NOCTYNAMENbHO
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6 00OHOPOOHOM MACHUMHOM NOJe.

[ Ipumepul pewienus 3a0a4 no meme « 3aKoH
PIeKMpOMaHUMHOU UHOVKYULY

Peuwienue pacuémmuuix 3a0a4 ¢ A6HO 3A0AHHOU U HES8HO
3a0aHHOU PuU3UUECKOT MOOETbIO ¢ UCNONb30BAHUEM OCHOBHBIX
3aK0H06 U hopmyn no meme « ANEKMPOMASHUMHAS UHOYKYUAY.

IIpaBuno Jlenna. MHaykTuBHOCTB. Karyiika
WHIYKTUBHOCTHU B LIENIH ITIOCTOSIHHOI'O TOKA.

Asnenne camonHaykuuu. IJC caMOUMHIYKIUH.

Peuienue kauecmeeHHbIX 3a0a4, mpeoyowux npumMeHeHus
3HaHUull no meme « DNeKMmpOMASHUMHASL UHOVKYUSLY.

Aneopumm ucnonvzoeanus npasuia Jlenya ons onpeoenenus
Hanpaenenus moxka @ KOHmype npu anaiuze epapuieckux u
DKCHepUMeHmanbHblX 3a0ay

Cbhopka mooenu 21eKmpoMaAcHUMHO20 2eHepamopa

9Hepr1/m MAaravMTHOT'O ITOJIA KaTYIIKHU € TOKOM.
SHCKTpOMaFHI/ITHOC oJje

JlaboparopHas pabora Ne2
«M3yueHue sIBJICHUS IEKTPOMArHUTHOW HHIYKITUID)

OoOvsicHeHue 0CHOBHbIX NpUHRYyUnos oelcmeusi mexHu4eckux
yCI’I’tpOZZCWZS U MEexXHONI0cUHECKUX npoyeccos, makux Kak.
MHayKL}MOHHa}Z nevoy, coxzeﬂoud sawyuma om aneKkmpusayuu
meii npu O0BUMCEHUU 8 MASHUIMHOM Noe 3eMill.

Obodbwarowe-nosmopumenvHoe 3auamue no meme
« DNeKMpOMaACHUMHASL UHOVKYUSLY

3auem no meme «InekmpomacHUMHAA UHOYKYUSA
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Koseb6anusi u BostHbI (60 1)
Mexanunyeckue Kojgaedanus 5-/10

KoneodarensHasa cucrema. CBoOOIHBIE KOIEOaHUS.

["apmonnueckue konebanus. Kunemarnueckoe u
JUHAMHYECKOE ONUCAaHUE. DHEPreTUUECKOE
onucaHue (3aKOH COXPAHEHUS MEXaHUYeCKON
DHEPIHH).

Bv1600 ounamuueckoeo onucanus cAPMOHUYECKUX Konebanull uz
UX SHEPpcEMUUECKO20 U KUHEMAamU4eCcKo2o OnUCanusl.

Buinyoicoennvie konebanus. Pezonanc. Pe3onancnas kpueas.
Brusnue 3amyxanus na 6uo pe3oHaHcHOU KpUusoli.
Aemokonedanus.

Pewenue pacuémuvix 3a0au ¢ A6HO 3a0aHHOU U HEABHO
3A0aHHOU PUUUECKOU MOOETbIO C UCNONbIOBAHUEM OCHOGHBIX
3aKono8 u popmyn no meme «Mexanuueckue konedaHusny.

Ammuintyna u $asa konebanuii. CBA3b aMIUTUTY/bI KOleOaHUN NCXOTHON
BEJIMYMHBI C aMIUIUTYAaMH KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

Iepuon 1 yacrora koneGanuii. Ileproa ManbIx cBOOOAHBIX KoleOaHuit
MaremMaTH4yeckoro MasiTHuka. [lepruoa cBoOOIHBIX KOeOaHUH MPYKMHHOTO MasiTHUKA.

Pewenue kauecmeennvix 3a0au, mpeodyrowux npumeHenus
3Hanul no meme «Mexanuueckue xonebanusy.
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ObvscHeHue 0CHOBHBIX NPUHYUNOE OEUCBUSA MEXHUYECKUX
YCmpoucme, maxKux Kak: MempoHOM, 4acbl, Kadeu,
MY3bIKAIbHbLE UHCMPYMEHMbL, CeticMocpad.

Jlabopamopnas paboma Ne3 «Onpedenernue yckopeHus
€c680000H020 NAOEHUSL NPU NOMOWU MASIMHUKA

DJIeKTPOMATrHUTHBbIE Kojlebanus 7/15

KonebarenbHblit kKOHTYp. CBOOOIHBIE 2IEKTPOMArHUTHBIE KOJICOAHHS B H1€aIbHOM
K0JIeOATEeIbHOM KOHTYDE.

®opmyna TomcoHa.

Cea3b amnaumyovl 3apsa0a KOHOEHCAmopa ¢ amMniumyootl
CUIbL MOKA 8 KOJLeOAMebHOM KOHMYpe

Pewenue pacuémmuvix 3a0ay ¢ 1610 3a0aHHOU U HESABHO
3A0aHHOU PUUYECKOU MOOENbIO C UCHOIb308AHUEM OCHOBHBIX
3aKOHO8 U PopMyNL no meme « DNeKmpoMacHUMHbLE
Konebanusy

Pewenue xauecmeernnvix 361@61’{, mpe6yi0u;ux NnpuUMeHerusl
SHAHULL N0 meme «3Jzez<mpomaeHumeze Konebanusy

3aKoH COXpaHCHUS SHEPTHUU B UACATTBHOM KOJIe0aTeIIbHOM KOHTYpC.

3aryxaromiye IEKTPOMAarHUTHBIC KoleOaHus. BBIHYKICHHBIC JIEKTPOMarHUTHBIC
koJyieOanusl. [lepeMeHHBIH TOK.

CpaeHeHue MEXAHUYECKUX U 2TIeKMPOMACHUNIHbBIX Konebaruil

Obvscnenue 0CHOBHBIX NPUHYUNOE OeUCMBUS MEXHUYECKUX
YCmpOoUCme, MaKux Kax. 91eKmpudeckull 360HOK, 2eHepamop
nepemMeHH020 MoKd, JUHUU dlleKmponepeoay

Onpedenenue ycuo8uti NPUMEHUMOCIU MOOenU UOedIbHO20
KOJLeOamenbHO20 KOHMypa
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MoLHOCTb MepeMeHHOro ToKa. AMMNANTYAHOE U AENCTBYIOLEe 3HaYeHNe CUbl
TOKa U HanNpAXXeHWA Npu pasanyHom Gopme 3aBUCUMOCTU NepeMeHHOro ToKa OT
BpemeHn. CUHYCOMIaTIbHBIN TEPEMEHHBIN TOK.

Wneanbubrit Tpanchopmatop. [IpousBoacTBo, nepeaada u moTpedieHue
IEKTPUYECKOM 3Heprun. KyibTypa ucrosnb30BaHus JIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU. TeXHUYECKHE YCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI:
NIEKTPUYECKUI 3BOHOK, TEHEPATOP NIEPEMEHHOI0O TOKA, JINHUU JIEKTpoIepesayd

Pesucmop, konoencamop u kamyuika UHOYKmMugHOCmMuU 8 yenu
CUHYCOUOANLHO20 nepemenno20 moka. Pezonanc moxos.
Pezonanc nanpsoicenuil.

Jlemoncmpayusi akmueHo2o, eMKOCMHO20 U UHOYKIMUBHO20
CONPOMUBIEeHUL

Pewenue xauecmeernnvix 361@61’{, mpe6yi0u;ux npumMeHerus
SHAHUL N0 meme ((aﬂeKMPOMClZHMI’HHble KOneOanusy.

MexannyecKkne 1 3JIeKTPOMarHuTHbIe BOJIHBI 5/10

MexaHu4eckue BOJTHBI, YCIOBHS UX pacnpoctpaHeHus. [lonepeunsie

Y TIPOJIOJIbHBIC BOJHEL. [lepro, CKOpOCTh paclipOCTPaHSHHS M JTHHA BOJTHBI.
CBoiicTBa MEXaHMYECKUX BOJIH: OTPaKCHUE, TPEJIOMIICHHE, UHTep(hepeHITH
U audpakims.

3Byk. CkopocTb 3ByKa. [ poMkocThb 3ByKa. Bricota Tona. TemOp 3ByKa.
[IlymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPeIbl.

H3yuenue pacnpocmpanenus 36yKo8uIX 60IH 6 3AMKHYIOM
npocmpancmee.
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Pewenue 3a0au

ObvscHenue 0CHOBHBIX NPUHYUNOE OeLCNEUS MEXHUYECKUX
YCmpOUCme U MeXHON02UYECKUX NPOYeccos, MAaKux Kax:
MY3bIKAIbHbIE UHCMPYMEHMbL, padap, paouonpuémMHux,
menesuszop, anmenna, menegon, CBY-neus, ynompazeykosas
OUACHOCMUKA 8 MeXHUKe U MeOUuyuHe.

DNEKTPOMArHUTHBIE BOJIHBI. YCIOBUS U3JIy4YECHHS 3JIEKTPOMATHUTHBIX BOJIH.
CBolicTBa 37€KTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHUE, MTOJIIPU3ALIUs,
uHTepdepeHus U qudpaxkius. B3auMHasi OpUEHTAIIHsI BEKTOPOB

B JICKTPOMAarHUTHOM BOJIHE.

[IIxana »neKTpoMarHuTHEIX BOJIH. [I[puMeHeHne >IeKTPOMAarHUTHBIX BOJH
B TEXHUKE U ObITY. TexHu4Yeckre ycTpoiicTBa U MPAKTUYECKOE TPUMEHEHHE:
MY3bIKaJIbHBIE UHCTPYMEHTHI, pajap, paJuoNpuEMHUK, TEIEBU30D, aHTEHHA,
tenedon, CBU-nieus, ynbTpa3ByKoBasi IMarHOCTUKA B TEXHUKE U MEJTUIIUHE
[TpuHIMIBI paIUOCBA3U U TeneBuAeHUA. Pagnonokamusi.

Pewenue kauecmeennwix 361@6111, mpe6yi0u4ux NPpUMEHEHUA
3Hanuli no meme «Mexanuueckue u IANIEKMPOMACHUNTHbLE
BOJIHbL)

Pewenue kauecmeennvix 3a0au, mpeodyowux npumeHenus
3Hanuu no meme «Mexanuueckue u 31eKMpoOMAcHUMHbLE
BOIHbBLY

Yempoiicmeo u npunyun pabomer npocmetiuie2o
PAOUONPUEMHUKA

Onrtuka 10/25

IIpsiMonMHEHOE pacIpOCTPAaHEHHE CBETa B OMHOPOAHOM cpene. JIyu cera.
TodeyHbIN UICTOUHUK CBETA.

OTtpaxkenue cBeta. 3aKOHbI OTpaxkeHUs cBeta. [locTpoeHue n3o0paxxeHuit
B IJIOCKOM 3€pKaJie.
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Habnooenue onmuueckux senenutl, nposedenue KOC8eHHbIX
usMepeHull, UcC1e008aHUs 3a8UCUMOCmell QuU3UIeCKUX
BENUYUH U ONBINOG NO NPOBEPKE NPEOTONCEHHOU CUNOMe3bl
NpU U3yueHuu s61eHuUll NpeloMIeHUs C8ema Ha SPaHuye
pasoena 08yx cpeo, NpellomMileHus ceema 8 coouparouyeti

u pacceusarowjell TUH3AX, BOTHOBLIX CEOUCME CEeMA.

Ilocmpoenue u pacuém uzobpasicenuti, co30a8aemvix
NJIOCKUM 3ePKAIOM

Cghepuueckue 3eprana

[Ipenomnenue cBera. 3aKoHBI MPEIOMIICHHS CBETa. AOCOIIOTHBIN MTOKA3aTeNb
MIPETOMIICHHUSI.

Hucnepcus ceeta. CoxkHbI cocTaB 6enoro cBeta. L[Ber.
ITonHoe BHyTpeHHEE OTpakeHue. [IpeaenbHbIi yroi MoJIHOTO BHYTPEHHETO
OTpaKeHUSI.

Jlabopamopnas paboma Ned «Hzmepenue noxaszamens
NpeoMIeHUs CIEeKAay

OmuocumenvHulii nokazamens npeiomaeus. Ilocmosancmeo
yacmomul ceema u COOmMHouleHue OJUH BOIH NPU nepexooe
MOHOXPOMAMUYECKO20 C8ema yepe3 epaHuyy pasoenda 08yx
ONMUYECKUX CPeO.

Xoo nyueti 6 npusme.

CoanammHe " paCCCUBAIOIHNC JINH3BI. Tonkas nuH3a. @OK}/CHOC pacCToOAHUEC
W ONTHYECKAS CHJIa TOHKOM JIMH3EI.

dopmyna TOHKOW JIMH3bI. YBEIUYEHUE, 1aBAEMOE JTUH30M

Jlabopamopnas paboma Ne5 «Onpedenenue onmuyeckou
cubl U YOKYCHOCO PACCMOAHUSL COOUPAIOU el IUH3bI»

3asucumocmsv oxkycHo20 paccmosnus MoHKOU cghepuiecKkou
JIUH3bL OM e€ 2eomempuu U OMHOCUMENbHO20 NOKA3AMels
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NnpeiloMiIEerHus.

Xo0 nyua, npowedwe2o 1un3y no0 NPOU3BONbHBIM Y2IOM K €€
2naenol onmuyeckou ocu. [locmpoenue uzodpasxicenuti mouxu
U ompesKa NPAMOlL 8 COOUPAIOUUX U PACCEUBATOUUX TUH3AX

U UX cucmemax.

OnTtuyeckne mpubopsl. Pazpemaromas cmocodHOCTh. [71a3 Kak onTuyeckas
CUCTEMA.
ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

TexHUYecKkue yCTpOMCTBA U TEXHOJIOTMYECKUX IIPOLIECCHI: OUKH, JIyIla, [IEPUCKOIL,
doroanmapar, MUKPOCKOII, IPOSKIIMOHHBI amnmapar, IpOCBETIIEHNUE ONTUKH,
BOJIOKOHHAS ONTHKA, AU(PpaKOHHAs peméTKa

Hpoceemﬂeﬂue onmuku

Ilocmpoenue u pacuém uzobpadxcenutl, co30a8aembix
NJIOCKUM 3€PKAIOM, MOHKOU JTUH3OU.

Pewenue xauecmeennvix 3a0au, mpebdyowux npumeHenus.
3Hanuu no meme « Onmuxay

Bonnosas ontuka. MnTepdepenius ceera. KorepeHTHbIE HCTOUHUKU. YCIOBUS
HaOJII0IeHUSI MAKCUMYMOB 1 MUHMMYMOB B MHTEP(QEPEHLIMOHHON KapTUHE OT JABYX
KOI'€pPEHTHBIX UCTOYHUKOB. [IprMepbl ki1accuueckux HHTEp(EPEHIMOHHBIX CXEM.

Hudpaxmus cera. JJudpakunonnas pemérka. YcioBre HaOMIOACHNS TIIAaBHBIX
MaKCHUMYMOB TIpH MaJIeHUH MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PPaKIIMOHHYIO
pem€Tky. [lonsipusanus ceera

Jlabopamopnas paboma Ne6 «Hzmepenue Onunvl c6emosoti
BOJIHLLY

ObwvscHenue ocobenHocmel NPOMeKanus ONMU4eCcKUxX
A6neHUll: uHmepgepenyuu, oupakyuu, oucnepcuut, NOIHO2O
BHYMPEHHE20 OMPANCEHUS.

Pewenue pacuémuuix 3adau c 1610 3a0aHHOU U HEABHO
3a0aHHOU OU3UYECKOL MOOENbI0 C UCHOIb308AHUEM OCHOBHbIX
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3aKkono8 u popmyn no meme « Onmuxay

OcCHOBBI CIeMAJIbHOM TEOPHUH OTHOCUTEIbHOCTH 4/5

rpaHI/II_U:I MMPUMCHHUMOCTH KJIACCUUYECKOM MEXaHUKHU. HOCTy.]'IaTBI crnenuaibHON
TCOPHUU OTHOCUTCIIBHOCTH.

OTHOCUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHHU M COKPAILICHHE
JUINHEL.

Ilpocmpancmeenno-epemennoii unmepsan. llpeobpaszosanus
Jlopenya. Ycnoeue npuuunnocmu.

Ipaxkmuxym
IIpakmukym
OHeprus U UMIYIIbC PEIIATUBUCTCKON YacTULBI. CBSA3b MAcCChl C YHEPTUEH
Y UMITYJIbCOM PEJISITUBUCTCKOM YaCTHIIbl. DHEPTHUsl TIOKOSI
TexHnueckue yCTpoiCcTBa U TEXHOJIOTUYECKHE IPOLIECCHI: CITyTHUKOBBIE
NPUEMHHUKH, YCKOPUTEIH 3aPSyKEHHBIX YaCTHUL]
IIpakTukym
[IpakTUKyM

JlaGopatopHas pabora

KBanToBas ¢pusuka 15/25
Kopnycky/JsipHo- BOJIHOBO# ayaausm 6/15

PaBHOBeCHOE TeTIOBOE M3ITy4YeHHE (M3TydeHUE aOCOTIOTHO YEPHOTO TENa).
T'unoreza M. IInanka o KBaHTax.
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@DOoTOHBI. DHEPIUs U UMITYJIbC (DOTOHA.

3axon cmewenusi Buna.

Obvsichenue 0CHOBHBIX NPUHYUNOS OCUCMBUSL MEXHUYECKUX
yempoucme, makux Kak. CReKmpomemp, (homosiemenn,
Gomoodamuux, myHHeIbHbII MUKDOCKON, COHEYHAs. bamapes,
€6emoouoo.

Pewenue pacuémmuvix 3a0au c 2610 3a0aHHOU U HEABHO
3A0AHHOU PU3UUECKOU MOOENbIO C UCNONBb308AHUEM OCHOBHBIX
3aKkon08 u popmyn no meme «Keanmoewie sagnenusny.

®ortoaddexrt. Ombrter A. I. CronetoBa. 3akoHb! hoTodIPdeKTa.

VYpaBuenue DiiHmreltHa 11 poroaddexra. «Kpacnas rpanuna» pororddexra.

Onpeodenenue ycnosuii NPUMEHUMOCTU K8AHMOBOU MOOelU
ceema.

Ananuz K6aHMOBbIX NPOYECCOG C UCNONb30BAHUEM YPAGHEHUS
Diinwmetina 015 pomosghghexma, npuHyuna coomHouleHul
Heonpeoenénnocmu I elizenbepea.

Pewenue xauecmeernnvix 361@61’{, mpe6yi0u;ux npumMeHerus
3Hanull no meme «Keanmoenie sgnenusny.

JlaBneHne cBeTa (B YaCTHOCTH, JaBJICHHE CBETAa HA aOCOIIOTHO MOTIIOMIAIOIIYIO
1 a0COJIFOTHO OTPaXKaIoTyto MoBepxHOCTh). OnbiThl [1. H. JleGenena.

TexHuueckue yCTpoiuCcTBa U TEXHOJIOTUYECKHE IPOLECCHL: CIEKTPOMETD,
¢doTtoanemenT, (HoToaaTINK, TYHHEIBHBI MUKPOCKOII, COTHEYHast Oarapes,
CBETOJIHO/
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Bonnosvie ceoticmsea wacmuy. Bonnwl de bpouina. /[nuna
6onHbl Oe bpotins u pazvepvl oonacmu 1o0Kkaruzayuu
osuodicyupetica wacmuysl. KopnyckynapHo-801H080U 0yanusm.

Hugppaxyus snekmponos Ha KpUcmaniniax.
Cneyughuxa uzmepernuii 8 muxkpomupe. CoomnoweHus
Heonpedenénnocmel I etizenbepea

Pewenue xauecmeernnvix 361661’{, mpe6y70w;ux NPUMEHEHUA
sHanul no meme «Keanmoevie senenusny.

duzuka aroma 4/5

OMmBITHI 110 UCCIIEAOBAHUIO CTPOEHUs aToma. [1manerapHas Moaens aroma
Pezepdopna.

IToctynats! bopa. U3nyuyenue u nonomeHue (OTOHOB IpH MEPEX0ie aroMa
C OJTHOTO YPOBHS SHEPTUU HA JPYIOM.

AHanuz K6aHMOoBbIX NPOYECCO8 HA OCHOBE NEPBO2O U BIMOPO2O
nocmynamos bopa

IIpakmuxym
IIpakmuxym
Bunel ciektpoB. CiekTp ypoBHEHN 3HEPTUU aTOMa BOAOPO/A.
CIIOHTaHHOE U BBIHY)KJICHHOE M3JIYYCHUE CBETA.
TexHuueckue yCcTponcTBa U TEXHOJIOTUYECKHUE MTPOLECCHI: CIIEKTPaIbHbIN aHAIIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTEP
[IpakTukym
IIpakTukym

JlaboparopHas padora
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Pu3uKa AaTOMHOIO0 AApa U IJIEMEHTAPHBIX YacTuL 5/5

Hyxnonnas monens siapa [eitsendepra—liBanenko. 3apsa saapa. MaccoBoe uncio
anpa. U30tomsl.

PagnoaktuBHOCTB. Anb(da-pacnan. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacma.
['amma-u3nydeHue.

Ipaxkmuxym

Ipakmuxym

Pewenue 3a0au

DHeprus CBsA3M HYKJIOHOB B snpe. Sneprbie cuibl. JledekT maccsl sapa. SnepHbie
peakuuu. JleneHue u cUHTE3 Aaep

SAnepusie peaktopsl. [Ipobiaemsl yripaBisieMoro TepMosSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS SIA€PHON SHEPTETUKH.

IIpaxkmukym

Ipaxmukym

Pewenue 3a0au

MeTonb! perucTpanuy 1 UCCIeI0BaHUs 3JIEMEHTAPHBIX YaCTHULL.
@dyHIaMEHTaJIbHBIE B3aUMOAEHCTBUS. bapnoHbl, ME30HBI U JIENTOHBI.
ITpencrasnenne o CrangapTHoil Mopenu. KBapk-mitooHHasi MOZEb alpOHOB.
®usuka 3a npenenamu CrangaptHoit Mozenu. TéMHas Marepust U TEMHAas SHEPTUSL.
EnuncTBO u3nyeckoit KapTUHbBI MUpa.
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TexHuueckue yCcTpoicTBa U TEXHOJIOTUYECKUE IPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, siiepHbIil peakTop, TepMOsZIEpHBIN peakTop, aToMHasi 6om0a,
MarHUTHO-pE30HAaHCHAas ToMorpadus

Ipakmuxym

Tpaxkmuxym

Pewenue 3a0au

DJieMeHThI ACTPOHOMHUHM U aCTP

opuszuku 7/12

MeTo/pl aCTPOHOMHUYECKHX HccienoBannii. COBpEMEHHBIE ONMTHUYECKHE TEIECKOTIHI,
paroTeNneCcKOIbl, BHeaTMochepHas aCTPOHOMHSI.

Bun 38é3mH0T0 HeOa. Co3Be3nus, ipKUe 3BE3/IbI, ITIAHETHI, UX BUANMOE JIBHXKCHHE.

Omanwt pazeumusi acmporomuu. Ilpukiaonoe u
MUpoBo33peHueckoe 3Havenue acmpornomuu. Ilpumenumocmuo
3aKOHO08 Qu3UKU 0151 00BACHEHUSL NPUPOOLL KOCMUULECKUX
00bexKmos.

OcnosHnule cozee3ous CegepHozo nonyuapus u pKue 36e30bl

Ponv acmponomuu 6 cospemennoll Kapmune mupa, 8
NpaKmu4eckou 0esamenbHOCmU 4elo6eKd U OalbHeluem
HAYYHO-MEXHUYECKOM PA3SUMULL.

ConHe4uHas cucremMa.

Connue. ConHeyHast akTUBHOCTb. MicTounuk sHepruu CosHLa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH. /[narpaMma «crekTpaabHbId Kiacc —
CBETHUMOCTb». 3BE3/1bI INIaBHOM MOCIIEN0BATENBHOCTH. 3aBUCHMOCTh «Macca —
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CBETUMOCTBY» JIJIs 3BE3]1 IMIAaBHOM MOCIEA0BaTENbHOCTU. BHyTpeHHEE cTpoeHHE 3BE3 .

Ipaxmuxym

lpaxmuxym

ObobWenue u cucmemamu3ayus COOePICAHUs pa30enos
Kypca «Mexanukay,

CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKACHUH U 3BONIONNHY CoNHIA U 3BE31. DTaIbl
JKW3HH 3BE3]I.

Mnrneunsriii [1yte — nama 'anaktuka. [lonoxenue u neuxxenue Connua B ['anaktuke. Tumbl
rajakTuK. PaguoranakTuky u kBasapbl. UEpHbIE NBIPHI B SApax TajJaKkTUK.

OboOwenue u cucmemamu3ayusi COOEPHCanus pazoenos
Kypca «Mexanukay,

Obobuenue u cucmemamuzayusi COOEPACAHU paz0enos
kypca «Mexanukay,

ObobWenue u cucmemamuzayus COOePICAHUS Ppa30enos
Kypca «Monexynsipras gpuzuka u mepmoouHaAMuKay,

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ima. Pazoeranne ramakTuk. Teopus
bonbuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabuas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnapie TpoOIeMbl aCTPOHOMUHN
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Obobwenue u cucmemamusayus COOEPIHCAHUs pasoenos
Kypca «Monexynsipnas guzuka u mepmoouHamMuKay,

Obobwenue u cucmemamusayus COOEPAHCAHUs pasoenos
Kypca «Monexynapuas gpuzuxa u mepmoouHamMura,

Ipumenenue ocho8onoOIALAIOWUX ACMPOHOMUYECKUX
HOHAMUL, 3AKOHO8 U Meoputl O AHAIU3A U OOBACHEHUS
Quszuneckux npoyeccos, NPOUCX00AWUX 8 36€30aX, 8
38E30HBIX CUCTNEMAX, 8 MENHC2ANAKMUYECKOU cpeoe,
08UdICeHUsl HeDEeCHbIX mell, I80/I0UUU 36€30 U Beenennotl

O06o001IeHNe U CHCTeMAaTH3aus CONeP KaHmsl pasena Kypca «MexaHnukay

O0o011eHre U crCcTEMaTH3allUs CollepKaHus paszzena Kypca «MonekyisipHas huznka
Y TEPMOJMHAMHUKA

Obobuenue u cucmemamuzayusi COOEPACAHU paz0enos
Kypca « nekmpoouHamuKay

Obodwenue u cucmemamu3ayusi COOEPHCaAnUsi pazoenos
Kypca « nekmpoouHamuKay

Obodwenue u cucmemamu3ayusi COOEPHCaAnus pazo0enos
Kypca « QneKkmpoouHamMuKa,

Pe3zeps

Peszepn
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