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1. HOSACHUTEJIBHASA 3AIIUCKA

1.1. IlIxonbHBIN Kypc (QU3UKHU SIBISETCS CUCTEMOOOPA3yIOIIUM Ul €CTECTBEHHO-HAYUHBIX IMPEIMETOB,
MOCKOJIBKY (PM3UYECKUE 3aKOHBI SBIISIOTCS OCHOBOM COJEpKAaHUS KypCOB XMMHUHU, OHOJIOTHH, Teorpaduu
u actpoHoMuu. Pusnka BOOPYKaeT MIKOJIBHUKOB HAyYHBIM METOJOM IMO3HAHUS, MMO3BOJISIIOIIMM MOJY-
4yaTh O0BEKTHBHBIC 3HAHUS 00 OKpyXkaromeM Mupe. OCBOCHHE yJalIUMHICS METOJ0B HAYYHOTO MTO3HAHUS
SIBJIIETCS. OCHOBOIIOJIAraloIMM KOMIIOHEHTOM IPOLIECCOB (POPMHUPOBAHUS UX HAYYHOTO MUPOBO33pPEHUS,
pa3BUTHS T03HABATEIbHBIX CIIOCOOHOCTEH, CTAHOBIIEHUS IIKOJILHUKOB CYOBEKTaMU yUeOHOU e TeNbHO-
CTH.

[Iporpamma 1o ¢pusuke yriayOaeHHOTO U3ydeHHs peaHa3HadeHa ais ydamuxcs 10-11 kmaccos
MBOY rumnazuu Nel.

[Iporpamma coctaBieHa Ha ocHOBe aBTopckoil nmporpammel O. A. Kpsicanona, I'. SI. MskumieBa k
muann YMK T. S, Msxumesa: /O. A. Kpeicanosa, I'. 5. Mskumes. — M. : Jpoda, 2020./. Dta mpo-
rpaMma paszpaboTaHa B COOTBETCTBUHU C TpeOoBaHusMU DenepanibHOr0 TOCyIapcTBEHHOrO 00pa3oBa-
TEJNBHOTO CTaHAapTa. YUeOHUKH JaHHOW JIMHUU MPOILIH 3KCIEPTU3Y, BKIIOUeHbI B DenepanbHblil miepe-
YeHb Y4eOHHUKOB M 00ECIeyuBalOT OCBOCHHE 00pa30BaTENbHON IMPOrpaMMBbl CpeAHEro oo0Iero oo6pazo-
BaHUSI.

Jliia peanuzanuy IporpaMMbl UCIIONIB3YIOTCS YUEOHUKH:

1. ®usuka. Mexanuka. YriayoneHsblil ypoBeHb. 10 kinacc. YueOHuk (aBropsl: I'. 5. Msikuiues,
A. 3. CuHsKOB).
2. ®uzuka. MonekynsipHas pusuka. TepmoauHaMuka. YriryOneHHbIH ypoBeHb. 10 kinacc. YueOHHK (aB-
Topel: I'. SI. Mskumies, A. 3. CUHSKOB).
3. ®usuka. DnekTpoauHaMuKa. YTiryOaeHHbIi ypoBeHb. 10— 11 kmaccbl. YueOHHK (aBTOPHI:
I'. 5. Msikumes, A. 3. CUHSKOB).
4. ®usuka. Konebanus u BoHBL. YTimyOeHHbINH ypoBeHb. 11 kimace. Yuebnuk (aBTopsl: I'. 5. Msikures,
A. 3. CuHAKOB).
5. ®wusuka. OnTuka. KBanToBas ¢usuka. YrayOneHHbIl ypoBeHb. 11 kimacc. Y4eOHUK (aBTOPHI:
I'. 5. Msikuies, A. 3. Cunsi- KOB).
6. Actponomus. 11 knacc. YueOnuk (aBTope: b. A. Boponmos-Benssmunos, E. K. Ctpayr).

1.2. OcoGennoctsio padoueii mporpammsl O. A. Kpeicanosa, I'. SI. MsikumieBa uist yriay0JIeHHOTO
U3y4eHUs] (PU3HUKH SBISIETCS BHIOJHEHUE 0053aTeNbHOTO Ja00paTOPHOTO MPAKTUKYMa, BBITOJIHSIOIETO
(GYHKIMIO UCTOYHHUKA TOJYyYEHHUS HOBBIX 3HaHMW ywyammmucs. [Ipu BeImonHeHnH 1abopaTOPHBIX paboT
IIKOJIBHUKH 00Y4atoTCs IUIAHUPOBAHUIO M OPTaHU3AIMK SKCIIEPUMEHTA, CUCTEMaTH3allMM U METO/IaM 00-
paboTKK pPE3yJabTaTOB U3MEPEHUI, CPAaBHEHUIO PE3Y/IbTATOB U3MEPEHUH, MTOJIyUEHHBIX NPU OAMHAKOBBIX
U pa3jMyHBIX YCJIOBUSAX SKCHEpUMEHTA, U Ap. [Ipy MOArOTOBKE K BBHIMOJIHEHHUIO JaOOPaTOPHBIX PadoOT
yUaIIuecs: CaMOCTOSTENIbHO HU3yYar0T pa3IMuHbIe BOTPOCHI, CBS3aHHBIEC KaK C MPOBEICHHEM (DPU3UIECKOTO
HKCHEPUMEHTA, TaK U C €r0 COJEpKaHUEeM. YBEJINYEHO KOJIMYECTBO YAaCOB HA MPAKTUYECKOE PUMEHEHUE
IMMOJIYYCHHBIX 3HAHWH 4epe3 pCUICHUEC IBPUCTUUCCKUX W IKCICPUMCHTAJIBHBIX 3aJa4. KOHHGHHI/ISI npo-
rpaMMBbl OIIpe/ieNsieT TOHUMaHUe yJauMucs oomeil pusnueckoil KapTUHBI MUpA.

1.3. Heau n3ydeHus: GU3MKU B cpeiHEl 1IKOJIE CIeTyIoIue:

e (GOopMHUPOBAHHUE CUCTEMbI 3HaHUN 00 OOLIMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHSX,
Mpe/icTaBIeHU o AeicTBUM BO BceneHHON (pu3nuecknx 3aKOHOB, OTKPBITBIX B 3€MHBIX YCJIOBH-
AX;,

e (dopMUpOBaHHE YMEHHS MCCIIENOBAaTh M aHAIW3UPOBATh Pa3HOOOpaszHble (U3NYECKUE SBIICHUS U
CBOMCTBAa 0OBEKTOB, OOBSACHATh HPUHLHUIIBI paOOTHl U XapaKTEPUCTUKU MPUOOPOB M YCTPOMCTB,
OOBSICHATH CBSI3b OCHOBHBIX KOCMUYECKHX O0BEKTOB C T€O(PU3NUECKUMU SIBICHUSMHU;

® OBJIQJICHHE YMEHUSMU BbIIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOINOJATalOUINX (PU3NYECKUX
3aKOHOMEPHOCTEHN M 3aKOHOB, MPOBEPSTH UX IKCHEPHUMEHTAIbHBIMU CpeICTBaMH, (popMyaupys
1LI€J1b UCCIIEI0BAHUS;



® OBJAJCHHE METOJIaMH CaMOCTOSTEJILHOIO IUIAHUPOBAHUSA M IPOBEACHUS (PU3MUECKUX DKCIIEpH-
MEHTOB, ONUCAHUS M aHAIM3a TOJIYYEHHOW M3MEPUTENbHOW MH(pOpMALNHU, ONpPEaeNeHHs JOCTO-
BEPHOCTH IIOJy4YEHHOTO PE3YJIbTaTa;

e (opmupoBaHUE YMEHHI MPOTHO3UPOBATH, AHATTM3UPOBATh U OLIEHUBATh MOCIEACTBHS OBITOBOU U
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEIOBEKa, CBI3aHHON C (PM3UUYECKUMU MPOLIECCAMH, C TTO3UIHNA
9KOJIOTUYECKOM 0€30MacHOCTH.

1.4. Vicnonbk3yembie TEXHOJIOTHH, METOIBI U ()OPMBI paOOTHI.
[Tpu peanu3zanuu JaHHOW MPOTPAMMBI UCHOJIB3YIOTCS SJIEMEHTHI CIECIYIOIINX TEXHOJOTUH: JTUYHOCTHO-
OpHUEHTHpPOBaHHOE oOy4deHue, nuddepennrpoBannoe odyuenue, ooyuenue ¢ npumenennem MKT.
Metonb! 00yueHus:

I Kiaccudukanust mo nCTOYHUKY 3HAHHINA:
o CnoBecHble

. Harnsansie

o [IpakTnueckue

IL. Knaccudukanus no xapakrepy YI1J]

o OOBACHUTEIBHO-MILTIOCTPATUBHBIN

o [IpoGneMHOe U3NOKEHNE 3HAHUIT

o YacTUYHO-NIOMCKOBBIN (IBPUCTUYECKUIN)
o UccnenoBarenbckuil

J PenponykTuBHbIN

III. Kiaccudukanus mo jgoruke

. WNHykTUBHBIN

. JlenyKTUBHBIN

o AHanoruu

®opmbl pabOTHI.
K naumbonee npuemiembiM ¢popmaMm opraHu3anuu yaeOHbIX 3aHsATHH 1o ¢usuke B 10-11 kiaccax MOXKHO
OTHECTH:

1. VYpok-nekuus. [IpennonaraioTcs COBMECTHBIE YCUIIMSI YUUTENS M YYCHUKOB JAJISl peUIeHUs 00Ien
MPOOJIEMHOM MMO3HABATEIILHOM 3a/1a4H.
2. VYpok-npaktukyM. Ha ypoke ydaiuecs paboTaroT HaJ pa3InyHbIMU 33JaHUSIMU B 3aBUCHUMOCTH OT

CBOEH MOATOTOBIIEHHOCTH. Buabl paboT MOryT OBITh CaMbIMU pa3HBIMH: IMUCHbMEHHBIE HCCIIETOBAHMUS,
pElIeHnEe pa3jIMyYHbIX 3a/1a4, IPAKTUYECKOE IPUMEHEHHE pa3JIMYHbIX METONOB pEIICHUS 3a7ad.
KoMOuHupOBaHHBIN ypOK MpeanoaraeT BoIMOJIHEHHE padoT U 3aJJaHUI pa3HOTO BHUJA.
3. VYpok pemieHus 3anad. BeipabarbhIBaloTCS Y yYalIMXCsl YMEHUS M HAaBBIKM pEIICHUs 3a/ad Ha
yYpOBHE 00513aT€IIbHON ¥ BO3MOXHOH ITOJTOTOBKE.
4. VYpok-tect. TecTupoBaHue MPOBOJUTCS C LENbIO JHATHOCTUKU IMPOOENOB 3HAHUM, KOHTpPOJIS
ypOBHSI 00yYEHHOCTH y4YalIUXCsl, TPEHUPOBKH TEXHUKE TECTUPOBAHUS.
S. VYpok-camocTosTenbHast padota. [IpennaratoTcst pa3Hble BUIbI CaMOCTOSTEIbHBIX PAOOT.
KoHTposib nocTHkeHus yueHUKaMu YpOBHS (peliepalibHOTO TOCy/1apCTBEHHOIO0 00pa30BaTEIbHOIO CTaH-
JapTa OCYLIECTBISAETCA B BUJE TEKYIIET0 KOHTPOJISA B CIEAYIOUIMX (popMax: KOHTPOJIbHBIHM onpoc, pu3u-
YeCKUI AUKTaHT, TECT, CAMOCTOSATEIbHASI U KOHTPOJbHAs paboTa. ITOroBblil KOHTPOJIb MPOBOAUTCS B BU-
7ie KOHTPOJILHON paboThl, 3aUeTa.
[Ipu nomaue yyeOHOro mMarepuasa aklEHT JieJaeTcs Ha MpUOoOpEeTeHHEe OMbITa MPAKTUYECKOro MpUMEHe-
HUS1, OCMBICJIEHHOTO YMO3AKJIFOUEHHUS U JIOTUYECKOIO BBIBOJA, & HE HA aBTOMAaTHYECKOE 3ay4yMBaHUE Ma-
Tepuana.
Oco0bl1il yrop cenaH Ha NpakTU4YecKue padoThl M (POHTAIBHBIE HIKCIIEPUMEHTHI C 1I€JIbI0 IPUBUTHS UH-
Tepeca yyaluxcs K npeaMeTy, pa3BUTHSI MOTOPUKH, YMEHUSI IEPEHOCUTh 3HAHUS B HECTaHJIAPTHYIO CHU-
Tyauuto. [IpuMeHeHre KOMIBIOTEPHOTO MOIETUPOBAHUS MPOLIECCOB U 00pabOTKa HKCHEPUMEHTAIBHBIX
JAHHBIX C UCIOJIb30BAHUEM DJIEKTPOHHBIX TAOIUI ¥ IPUKIIAJHBIX IPOTPAMM.

1.5. Cpoxk peanuzanuu padbouel mporpaMMsl o (PU3MKe COCTaBIISAET JBA TOfa.
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2. MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIVIAHE

2.1. Ha ypoBHe cpemnero ooiiero oopazoBanus ¢usuka nzydaercs ¢ 10 mo 11 kmacc.
2.2. B 10 xmacce 175 yaca (u3 pacyera 5 y4eOHbIX yaca B Heaenwo); B 11 kiacce 170 vacoB (u3
pacdeTa 5 y4eOHBIX yaca B HEJIEIIO).

2.3.
Kuacest 10 kaacce |11 kaace
Kosn4yecTBO KOHTPOJIBHBIX M 3a4E€THBIX paboT 9 14
KomnyecTBo 1a00paTopHBIX paboT 12 10
KonnyecTBo paboT nmpakTuKkyma 10 10

3. JUYHOCTHBIE, METAIIPE/IMETHBIE U IPEJJMETHBIE PE3YJIBTATbBI OCBO-
EHUA YYEBHOI'O ITPEJMETA

JINYHOCTHBIMM pe3yabTaTaMu 00y4deHHs PU3UKE B CPEIHEH IIKOJIE SIBISIOTCS:

o B cdepe OTHOLIEHHUH ydaluxcs K cede, K CBOeMY 370pOBbIO, K TO3HAHUIO ce0sl — OpUEHTalus Ha
JOCTUKEHHUE JINYHOTO CYACThsl, PEAIU3ALUI0 ITO3UTUBHBIX JKU3HEHHBIX IEPCIEKTUB, MHUIIMATHBHOCTD,
KpPEaTHBHOCTh, TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY CaMOOMPEICIICHHIO, CIOCOOHOCTh CTaBUTh
LIEJIM U CTPOUTD KU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIOCOOHOCTh 00eceunTh ce0e U CBOUM OJIU3KUM J10-
CTOMHYIO JKH3Hb B IIPOLIECCE CaMOCTOATEIBHOM, TBOPYECKONM U OTBETCTBEHHOM JEATEIBHOCTH, K OTCTAH-
BaHUIO JINYHOT'O JJOCTOMHCTBA, COOCTBEHHOIO MHEHHs, BbIPA0AThIBaTh COOCTBEHHYIO IMO3ULUIO 110 OTHO-
LIEHUIO K OOIIECTBEHHO-TIOJIUTHUUECKUM COOBITHSIM IMPOIJIOr0 W HACTOSALIET0 Ha OCHOBE OCO3HAHUS U
OCMBICJICHUSI UCTOPUH, TyXOBHBIX LIEHHOCTEH M JOCTH)KEHUM HAllleH CTPaHbl, K CAMOPA3BUTHIO U CaMoO-
BOCIIUTAHHIO B COOTBETCTBUU C OOIIEUEIOBEYECKUMH IICHHOCTSAMH M HeajlaMH TPakJaHCKOTO OOIIeCTBa;
IPUHATHE U pealn3alys HEHHOCTEe! 3J0pOBOro 1 6e30macHoro oopasa *Hu3Hu, OepexHOoe, OTBETCTBEHHOE
¥ KOMITIETEHTHOE OTHOILIEHHE K COOCTBEHHOMY (PH3UYECKOMY H MICHUXOJIOTUIECKOMY 370POBBIO;

o B cdepe oTHowmeHUH oOyuaromuxcs Kk Poccun kak k Poaune (OtedyecTBy) — poccuiickas UaEH-
TUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MAEHTHYHOCTHU B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO
IIPUYACTHOCTU K UCTOPUKO-KYJIbTYPHOU OOIIHOCTH POCCUICKOT0 Hapoja U cyapde Poccun, marpuorusm,
TOTOBHOCTB K CIIy>)KEHHIO OTe4ecTBY, €ro 3alluTe; YBaXKEHHE K CBOEMY HApOJYy, YyBCTBO OTBETCTBEHHO-
ctu nepen PoauHoM, roprocTy 3a cBOM Kpal, cBor0 Poauny, nponuioe U HacTosIee MHOTOHAMOHAIBHO-
ro Hapona Poccun, yBaxkeHHe rocy1apcTBEHHBIX CUMBOJIOB (TepO, ¢uiar, TMMH); popMUpOBaHUE yBaXKe-
HUS K PYCCKOMY SI3BIKY KaK rocyAapcTBEHHOMY s13bIKy Poccuniickoit @enepann, sBISIIOIEMYCS] OCHOBOU
POCCUICKON MICHTUYHOCTH U TJIABHBIM (PAKTOPOM HAI[MOHAJIBHOTO CaAMOOIIPEIC/IEHNs]; BOCIIUTaHUE yBa-
KEHUSI K KYJIbType, sI3bIKaM, TPaJuLUsiM U o0blYasiM HapoJoB, nmpoxuBatoumx B Poccuiickoit @enepa-
11K

o B c(hepe OTHOIIEHUH ydalIuXcsl K 3aKOHY, TOCYJapCTBY U K I'pa)JIaHCKOMY OOIIECTBY — Ipax-
JAHCTBEHHOCTh, I'Pa)/JaHCKasl MO3UIMS aKTUBHOI'O U OTBETCTBEHHOTO 4JI€HA POCCHUICKOTo OOIlecTBa,
OCO3HAIOILEr0 CBOM KOHCTHTYLIMOHHBIE MpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH M IMPABOMOPSJIOK,
OCO3HAHHO MPUHUMAIOIIET0 TPATUIMOHHBIE HAllMOHAJIbHBIE U OO0IIEYEIOBEYECKUE I'YMAaHUCTUYECKUE U
J€MOKPAaTUYeCKHUE LIEHHOCTH, TOTOBOTIO K YYaCTHIO B OOIECTBEHHOM JKHU3HHU; IPU3HAHNE HEOTUY)KJaeMO-
CTH OCHOBHBIX IIPaB M CBOOOJI YEJIOBEKA, KOTOpPbIE NMPUHAAIEKAT KAKIOMY OT POXKJIEHHUS, TOTOBHOCTh K
OCYIIECTBICHUIO COOCTBEHHBIX MPaB U CBOOO] 0e3 HapyIIeHUs MpaB U CBOOO JPYTUX JIHI], TOTOBHOCTh
OTCTauBaTh COOCTBEHHBIE MpPaBa U CBOOO/IbI YEIOBEKA U TPakJJaHUHA COTJIACHO OOUIeNpU3HAHHBIM IPUH-
LMIIaM 1 HOpMaM MEXyHapOJHOTO0 IpaBa U B cooTBeTcTBUU ¢ KoHcTuTynuen Poccniickoit denepanumy,
IIpaBoOBasi M MOJIATHYECKAs] I'PAaMOTHOCTh; MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTH HAayKH M OOLIECTBEHHOW NMPAaKTUKH, OCHOBAHHOE HA JMAJOre KYJIbTyp, a TaKXKe pa3IMuHBbIX
(dbopM 00111eCTBEHHOTO CO3HAHMS, 0CO3HAHUE CBOET0 MECTa B MOJIUKYJIBTYpP- HOM MUPE; HHTEPUOPU3ALIUS
LIEHHOCTEN EMOKPATUH U COLUAIBHON COJIUIAPHOCTH, TOTOBHOCTH K JJOTOBOPHOMY PEryJIMPOBAaHUIO OT-
HOILIEHUH B IPyIIe WU COLMAIbHONW OpraHu3alii; TOTOBHOCTh 00Yy4YaroIUXCsl K KOHCTPYKTUBHOMY y4a-
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CTHIO B NPHUHATUU PELICHUH, 3aTparMBarolIMX MIpaBa MU MHTEPECHI, B TOM YHUCIIE B PAa3IUYHBIX (opMax
OOIIIECTBEHHOI caMOOpraHMU3allii, CaMOYIPaBICHHs, OOIIECTBEHHO 3HAUYMMOM JEATENIbHOCTH; MPHUBEP-
KEHHOCTb MJESIM HMHTEPHALMOHAIN3Ma, JPYKOBI, PABEHCTBA, B3aMMOIIOMOIIM HApOAOB; BOCIUTaHHE
YBaKUTEIILHOTO OTHOIICHHUS! K HALIMOHAIBHOMY JOCTOMHCTBY JIIO/IEH, X YyBCTBAM, PEIIUTHO3HBIM YOEX-
J€HUSM; TOTOBHOCTh O0YYaOLUXCsl IPOTUBOCTOATH UJEOIOTUU IKCTPEMU3MA, HALIMOHAIN3MA, KCEHO(O-
Oun, KOpPYNIMH, TUCKPUMUHAIMK 10 COLUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM MPHU3HA-
KaM U JIpyT'M HETaTUBHBIM COLIMATIbHBIM SIBIICHUSIM;

o B c(epe OTHOMICHUH yJaInuXcs ¢ OKPYKAIOIUMH JIFOJJbMH — HPAaBCTBEHHOE CO3HAHHE U TOBEIEC-
HUE Ha OCHOBE YCBOEHMsI O0II€YEI0BEYECKUX LIEHHOCTEH, TOJIEPAaHTHOIO CO3HAHMS U MOBE/IECHUS B MOJIU-
KYJIBTYpPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JHAJIOT C IPYTMMHU JIIOJIbMH, JIOCTUTATh B HEM B3a-
MMOIIOHUMAHUsI, HAXOUTh OOIIHME IeNTU U COTPYAHUYATH JUIS UX JOCTIKEHUS; IPUHATHE T'YMaHUCTHUYE-
CKUX IIEHHOCTEH, OCO3HAHHOE, YBO)XXUTEJIBHOE U JOOPOXKEIATeNIbHOE OTHOLICHHE K JPYroMy 4ellOBEKY,
€ro MHEHHIO, MUPOBO33PEHHUIO; CITIOCOOHOCTh K COMEPEKUBAHUIO U (POPMHUPOBAHUIO MO3UTUBHOTO OTHO-
LIEHUs K JIIOJM, B TOM YHCJIE K JIUI[aM C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsl U MHBaNUIaM; Oe-
PEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3NUYECKOMY M TICUXOJIOTHYECKOMY 370POBBIO
APYTUX JIO/IeH, YMEHHUE OKa3blBaTh MEPBYIO0 NOMOILb; (POPMUPOBAHKUE BBIPAKEHHOM B MOBEACHUU HPaB-
CTBEHHOIl IO3UIMH, B TOM YHCJIE CHOCOOHOCTh K CO3HATEILHOMY BBIOOPY /100pa, HPaBCTBEHHOI'O CO3Ha-
HUS U TIOBEJCHUS Ha OCHOBE YCBOCHMs OOIIEUYeIOBEYECKUX LIEHHOCTEN U HPAaBCTBEHHBIX YYBCTB (UECTb,
JONT, CIIPaBEAIUBOCTb, MIJIOCEPAUE U JPYKENIO0UE); KOMIIETEHIIMHA COTPYIHUYECTBA CO CBEPCTHUKAMU,
JIeTbMU MIIAJIILIETO BO3pacTa, B3pOCIBIMM B 00pa3oBaTelbHOM, OOLIECTBEHHO IOJIE3HOW, Yy4eOHO-
HCCIIEIOBATENbCKOM, IPOEKTHON U IPYTrUX BUJIAX JEATEIbHOCTH;

J B cdepe OTHOLICHUM y4allMXcs K OKpYXKarollleMy MHUpPY, K KMBOH NpPUPOAE, XYI0KECTBEHHON
KYJIbTYpPE — MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKH, 3HAYUMOCTb
HayK{, TOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPYECTBY, BiaJIeHHE JOCTOBEpHON MH(pOpMaLuel o nepe-
JIOBBIX JTOCTHXKEHUSX U OTKPBITHSIX MHUPOBOI U OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTb B HAYYHBIX
3HaHUSAX 00 yCTPONCTBE MHpa U OOILECTBa; TOTOBHOCTh U CLIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIE Ca-
MOOOpPa30BaHUIO, HAa MPOTSHKEHUU BCEW JKU3HU; CO3HATEIbHOE OTHOIIEHHME K HENpephIBHOMY 00pa3oBa-
HUIO KaK YCJIOBHIO YCIEIIHOM NpodeccHoHanbHOM M OOIIECTBEHHOM NESATEIbHOCTH; 3KOJOrMyecKast
KyJIbTypa, OepexxHoe OTHOILIEHHE K POAHOM 3eMiie, MpUpoIHbIM OorarctBam Poccun u Mupa, HOHUMaHue
BJIUSIHUS COLIMATIbHO-3KOHOMUYECKUX IPOLECCOB HAa COCTOSHUE IIPUPOIHON U COLMAIBHOM CPE/Ibl, OTBET-
CTBEHHOCTb 3a COCTOSIHHE IPUPOIHBIX PECYpPCOB, YMEHUH M HAaBBIKOB Pa3yMHOT'O MPHPOAOIOIb30BAHUS,
HETEPIUMOE OTHOIIECHUE K JIEHCTBUSAM, IMPUHOCSIIUM BpEJ HKOJIOTUH; NMPUOOPETEHHE OMbITAa IKOJIOIO-
HaNpaBJICHHOW JEATENIbHOCTH; CTETUYECKOE OTHOLICHHE K MHUPY, TOTOBHOCTh K 3CTETHYECKOMY O0Y-
CTpOICTBY COOCTBEHHOTO OBITa;

J B c(epe OTHOLIEHUH ydammxcs K Tpydy, B cepe CcOLManbHO-3KOHOMUYECKHUX OTHOLIEHHN —
yBaXkeHHE BceX (OpM COOCTBEHHOCTH, TOTOBHOCTh K 3al[UTE CBOEH COOCTBEHHOCTH; OCO3HAHHBIN BHIOOD
Oyaymei npodeccuu Kak MyTh M CHOCOO peanu3alud COOCTBEHHBIX M3HEHHBIX IJIAHOB; TOTOBHOCTb
oOyuaroluxcst K TpyaoBoi mpodhecCuOHAIbHOM AEeSITEbHOCTH KaK K BO3MOXXHOCTU Y4acTHUsl B PELICHUU
JIMYHBIX, OOILIECTBEHHBIX, FOCYIAapPCTBEHHBIX, OOLICHALMOHAIBHBIX MPOOJIEM; MOTPEOHOCTh TPYIUTHCA,
yBaXXKEHHE K TPYAY U JIIOASIM TPYAd, TPYIOBbIM AOCTUKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOP-
YeCKOe OTHOIIEHHE K pPa3HbIM BHAAaM TpPYIOBOH JEATENBHOCTH, TOTOBHOCTh K CaMOOOCITYXMBAaHHUIO,
BKJItOUYasi 00y4eHUeE U BBIIOJIHEHNE JOMAIIHUX 00sS3aHHOCTEH.

MertanpeameTHble pe3yJabTaTbl 00yueHUs! GU3KKE B CpeIHEN IIKOJIE TIPEICTaBIECHbI TPEMS TpYyIIaMu
YHHUBEpPCAJIbHBIX YYEOHBIX JIEHCTBUM.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUsA. BpIMyCKHUK Hay4duTC:

J CaMOCTOSITENIHO ONPEENATh 1IeJIU, CTaBUTh U (POPMYIMPOBATh COOCTBEHHBIE 3a/1a4H B 00pa30oBa-
TEJIbHOU JeSITeIbHOCTH U )KU3HEHHBIX CUTYAILIUSX;



o OLICHUBATh PECYPChI, B TOM YHCIIE BpeMsl U Apyrue HemaTepuaibHble Pecypchl, HEOOXOJTUMBIE TSI
JOCTHKEHHSI TIOCTABIICHHOW paHee 11eJlu;

o COTIOCTABJISITh UMEIOIMECS BO3MOKHOCTH U HEOOXOJUMbIE AJIsl AOCTUKEHHUSI LIETTH PECYPCHI;

o OpraHu30BBIBATH 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JJISl TOCTUKEHUS IMOCTaBICHHON
LETIH;

o OIPEAEIATh HECKOJIBKO ITyTel JOCTHKEHUSI TIOCTABJIEHHOM L1ENH;

o BBIOMPATh ONTUMAIBHBIA MyTh AOCTHIKEHUS LENU C y4eToM 3(PPEKTUBHOCTH pacXOJ0BaHHS pe-
CYPCOB M OCHOBBIBAsICh Ha COOOPaKEHUSIX ITHUKH U MOPAJIH;

o 3a/1aBaTh NapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOKHO OIPEJEIUTh, YTO LIEeJIb JOCTUTHYTA;

o CONOCTABJIATH MOJYYEHHBIN PE3yJIbTAT AEATEIbHOCTH C IOCTABIECHHOMN 3apaHee 1ENbIO;

o OLIGHUBATH IMOCIIEACTBUS JOCTH)KEHHSI TIOCTABJICHHOM L€ B Y4€OHOH IeATeNbHOCTH, COOCTBEH-

HOM JKU3HU U )KU3HU OKPYKAIOIIUX JTIOACH.

ITo3HaBaTe/IbHbIEe YHHMBEpPCAJIbHbIE yUeOHblIe JeiicTBUS. BhIMyCKHUK HAy4YUTCS:

° KPUTHYECKH OIICHUBATh U MHTEPIPETHUPOBATH HHPOPMAITHIO C Pa3HBIX MO3UIINN;

° pacrno3HaBaTh u (PUKCHPOBATH MPOTHBOPEYHS B MH()OPMAIIMOHHBIX HCTOYHUKAX

° MCIIOJIH30BATh PA3IUYHBIC MOJIEIBHO-CXEMAaTHYECKHUE CPEIICTBA ISl MPE/ICTABIICHUS BBISBICHHBIX
B MH()OPMAIIMOHHBIX HCTOYHUKAX TIPOTHBOPEUHIA,

° OCYIIECTBIISATh Pa3BEPHYTHIA HH(OOPMALIMOHHBINA TOUCK U CTABUTH HA €r0 OCHOBE HOBbIE (YUeOHBIE
Y TI03HaBaTEeJIbHBIE) 33/1a4H;

° HCKaTh M HAXOAUTHh 0000IIEHHBIE CIIOCOOBI PEIICHUS 3a/1a4;

° MPUBOJIUTH KPUTUYECKUE apTYMEHTHI KaK B OTHOIIEHUU COOCTBEHHOIO CYXKICHHS, TaK U B OTHO-
LICHUU ACHUCTBUMN U CYKIEHUU JPYroro;

° aHAJIM3UPOBATH U TPEOOPa30BHIBAThH MPOOIEMHO-TIPOTUBOPEUYHBBIC CUTYAIUU;

° BBIXOJMTH 32 PaMKH Y4€OHOTO MpeIMeTa U OCYIIECTBIIATH ICJICHAIIPABICHHBIN TTOUCK BO3MOXKHO-
CTH IIUPOKOTO TIEPEHOCA CPEJICTB U CIIOCOOOB JACHCTBUS;

° BBICTpauBaTh UHJMBUIYaJbHYIO 00pa30BaTeNbHYIO TPACKTOPHUIO, YUUTHIBAas OTPAHUYEHUS CO CTO-
POHBI IPYTUX YUaCTHUKOB U PECYPCHBIE OTPAaHUYCHUS;

° MEHATHh M yJEPKUBATh pa3HbIC MO3UIIMH B MO3HABATEIHHOW AESITEIBHOCTH (OBITh YYEHUKOM H

yuuresneMm; GopMyIupoBaTh 00pa30BaTENbHbIN 3alIPOC U BBINOIHITh KOHCYJIBTaTUBHbIE (PYHKIIMU CaMoO-
CTOSITENIbHO; CTaBUTh MPOOJeMy U paboTaTh HaJ €€ pelIeHUEM; YIPaBIsATh COBMECTHON MMO3HABATEIbHOM
JESITEIbHOCTBIO U MIOAYUHSATHCS).

KoMmyHukaTnBHbBIEe yHUBepcaibHble yueOHbIe JelcTBUSA. BITyCKHUK HAydyuTCS:

o OCYIIECTBIISITH JIEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKA- MH, TaK U CO B3POCIBIMH (Kak
BHYTpHU 00pa30BaTeNbHON OpraHu3alluy, TaK 1 3a €€ MpeleIaMu);

o MIPH OCYIIECTBICHUU TPYITIOBOW PabOTHI OBITh KaK PYKOBOJIWTENIEM, TaK M YICHOM IPOCKTHOU
KOMaH/Ibl B Pa3HBIX POJIAX (TEHEPATOPOM HJIeH, KPUTHKOM, UCTIOTHUTEIIEM, PE3CHTYIOIIUM U T. JI.);

o pa3BepHYTO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOUKY 3pEHHUS C HCIOJIh30BAaHUEM aJIeKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

o pacro3HaBaTh KOH(DIUKTOTEHHBIC CUTYAIlMH W TIPEIOTBPANIaTh KOH(IUKTHI 10 WX aKTUBHOH (a-
3HI;

o KOOPJMHHUPOBATH U BBIMIOIHATE PaOOTy B YCIOBUSX BUPTYAIBHOTO B3aUMOJICHCTBUS (MJIM COUYETa-
HUS PEaTbHOTO U BUPTYaJIbHOTO);

J COIJIACOBBIBATh IMO3HMIIMA WICHOB KOMAHJBI B Ipolecce padOThl Hag OOIMIMM IPOIYK-
TOM/pElICHHEM;



o MPEJICTaBIATh MyOIMYHO Pe3yIbTaThl UHIUBUIAYAIbHOW M TPYIIOBOM AESITENbHOCTH, KaK IMepes
3HAKOMOW, TaK U Mepe]l HE3HAKOMOU ayJIUTOPUEH;

o no0upaTh MapTHEPOB JJIS AEIOBOM KOMMYHUKALIUU, UCXOMS U3 COOOpaXKEHHUM pe3ylnbTaTUBHOCTH
B3aMMO/ICICTBUS, a HE JIMYHBIX CUMITATUI;

o BOCIIPHHUMATh KPUTHYECKUE 3aMEYaHUs KaK Pecypc COOCTBEHHOTI'O PAa3BHUTHUS;

o TOYHO U €MKO (OPMYJIHPOBATH KaK KPUTHUECKUE, TAK U OJOOPUTEIbHBIC 3aMEUaHMs B aJIpec JIpy-

T'HX JIIOJIeH B paMKax JeJ0BOM 1 00pa3oBaTelbHON KOMMYHUKALIMH, H30€ras MpH 3TOM JIUYHOCTHBIX Olle-
HOYHBIX CYKICHHM.

IIpeameTHble pe3yabTaThl 00yueHust Gpu3nke B cpeHeii mKoe. BEIMyCKHUK Ha yTayOJIeHHOM
YpOBHE Hay4YUTCS:

° OOBSCHATh W aHAJM3HPOBATH POJIb U MECTO (U3UKUA B (HOPMHUPOBAHUU COBPEMEHHOW HAy4dHOM
KapTUHbI MHUpP4, B pa3BUTUHU COBpCMeHHOP'I TCXHUKHU U TeXHOHOFHfI, B HpaKTquCKOﬁ ACATCIIBHOCTH JIFO-
hi ()7

° XapaKTEepPU30BaTh B3aUMOCBS3b MEXAY (PU3UKOU U APYTHMH €CTECTBEHHBIMU HayKaMu;

° XapaKTepPU30BaTh CUCTEMHYIO CBSI3b MEXKAY OCHOBOIOJArarOlIMMHU HAYYHBIMHU MOHSTUAMH: MPO-
CTPAaHCTBO, BpeMsl, MaTepus (BEIIECTBO, MOJIEe), IBIKCHHUE, CHJIa, YHEPTHUS;

o MOHUMATh U OOBSCHATH LEJIOCTHOCTh (PU3UYCCKON TEOPUH, Pa3IndaTh TPAHMIIBI €€ TPUMEHUMO-
CTH M MECTO B PSAY APYTrUX PU3NICCKUX TCOPHUH;

° BJIaJICTh MPUEMAMHU MOCTPOCHUS TEOPETUUYECKUX JOKA3aTENIbCTB, @ TAK)KE MPOTHO3UPOBAHUS OCO-

OeHHOCTEH IMPOTCKAHUA (1)I/I3I/I‘-IGCKI/IX SIBIICHUH U mponecCoOB Ha OCHOBEC MOJTYYCHHBIX TCOPECTUYCCKUX BbI-
BOJOB MU A0KA3aTC/IbCTB,

o CaMOCTOATENIBHO KOHCTPYHPOBATh JKCIIEPUMEHTAIIBHBIE YCTAHOBKHU JUIS IIPOBEPKU BBIIBUHYTHIX
TUIOTE3, PACCUMTHIBATH A0COIIOTHYIO U OTHOCUTENIbHYIO IIOIPELIHOCTH;

o CaMOCTOSITENIbHO IUIAHUPOBATh U IPOBOJUTH (PU3NUYECKHUE IKCIIEPUMEHTHI;

o pelarb MPaKTUKO-OPHEHTUPOBAHHbIE KAYECTBEHHBbIE M pacueTHble (pU3MUYecKHe 3ajJaud Kak ¢

OTOPOH Ha U3BECTHBIC (PH3MUYECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH, TaK U C OIIOPOW Ha TEKCTHI C U3-
OBITOYHOI MH(pOpPMAITHECH;

o OOBSICHATH I'PaHUILIbI TPUMEHEHUS U3YUEHHBIX (GU3UUYECKUX MOJIENEH IPU pelieHnn GU3MUECKUX U
MEXIIPEAMETHBIX 3a/1a4;

o BBIIBUTaTh TMIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJATAMOIIMX (PU3MUECKHX 3aKOHOMEPHOCTEH U
3aKOHOB;

o XapakTepu30BaTh I700aIbHbIE MPOOIEMBI, CTOSIIUE NEpe YeT0BEUECTBOM: IHEPIeTUUECKUE, Chl-
pBEBBIE, PIKOJIOTUYECKUE U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIIEM;

o OOBSICHATH MPUHLHUIIBI paOOTHl U XapaKTEPUCTUKU M3YUYEHHBIX MAIllMH, IPUOOPOB U TEXHUYECKUX
YCTPOMCTB;

o OOBSACHATH YCJIOBUS NPUMEHEHUs GU3NYECKUX MOJENEH Mpu perieHn GU3NYecKuX 3a/1ad, HaXxo-

IUTh aJIEKBaTHYIO MPEAJIOKEH- HOM 3a/1aue GU3NYECKYI0 MOJIeNb, pa3pelaTh MpodieMy Kak Ha OCHOBE
MMEIOIINXCS 3HAHUM, TaK U TPU IIOMOIIU METOJIOB OLICHKH.



4. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUS YYEBHOI'O IPEJJMETA

I[IpuMeHNTEIBHO K TEMaM Kypca YICHUK CMOXKET:

3HATh: TIPEIMET W METObI uccienoBanus Gu3uku. CTPyKTypy (U3HUECKUX TEOPUH, METOJl HAyYHOTO
MO3HAHUs1, OCOOCHHOCTH U3yUeHHUsI (PHU3HKH;

o O00BSICHATH SIBJIEHHS: TIOCTYATEILHOE ABM)KCHUE; JIBIKCHUE TI0 OKPYKHOCTH C IMOCTOSTHHOH T10
MOJTYJTIF0 CKOPOCTBIO; JIBIDKCHHE TeJa, OPOIICHHOTO TOJ YIJIOM K FOPH30HTY; CBOOOJHOE MaJCHUE TEll;
OTHOCHUTEIILHOCTh JBM)KCHUS, MHEPIUS; B3aUMOJICHCTBUE; BCEMHUPHOTO TATOTCHHSI, YIIPYTOCTH, TPCHUS,
HEBECOMOCTH M TIEPErpy3KH; BpaIIaTEIbHOE JIBIKECHHIE, PABHOBECHS TBEPIOTO Tela; aedopMaiiy TBEp-
IBIX TEJl, TABJICHUE B XKHUJKOCTAX M Ta3ax, MOJET Tell; KojlebaTelbHOe ABIKEHHE, CBOOOIHBIE, 3aTyXak0-
IIMe W BBIHYXKJICHHBIC KOJeOaHMs, pe30HAHC, aBTOKOJICOaHMs, MPEBPAIICHUE YHEPTHU MPH TapMOHUYE-
CKUX KOJICOAHMSIX; BOJIHOBOU IMpoIiecc, U3IyUCHHE 3ByKa, HHTEpPepeHIns U audpakius BOJIH, OTpaKe-
HUE U MPEJIOMJICHHE BOJIH, aKYCTHUECKUH PE30HAHC, 00pa30BaHKUE CTOSYCH BOJHBI, MY3bIKAIBHBIC 3BYKH
U NIyMBI, OPOYHOBCKOE JBM)KCHHE, B3aUMOJCHCTBHAE MOJIEKYJ;, TEIUIOBOE PaBHOBECHE, HEOOPATHMOCTh
MIPOIIECCOB B MPUPOJIC; UCTIAPEHHE, KOHICHCAIINS, PABHOBECUE MEKIY KHUIKOCTHIO M Ta30M, KPUTUYECKOE
COCTOSIHUE, KUTICHUE, CKUKCHHUE ra30B, BIAKHOCTh BO3MIyXa; MOBEPXHOCTHOE HATSKEHUE, CMavyHBaHUE,
KallWJUISIPHBIC SIBJICHUS; IUIABJICHUE U OTBEpJCBaHKE, M3MEHEHUE 00beMa Tella MPH IUIaBICHHH U OTBEP-
NeBaHUM, NePEKThl B KPUCTAIIAX; TEIUIOBOC JUHEHHOE M 0O0BEMHOE PACIIUPEHUE, PACIIMPEHUE BOJIBI;
AJIEKTPHU3AIIMS TEJ, B3aUMOJICHCTBUE HETOABIIKHBIX JICKTPUYCCKUX 3apsIOB BHYTPH OJHOPOIHOTO M-
AJIEKTPUKA, DIICKTPOCTATHYCCKAs 3alIHUTa, TMOJISPU3ANMS TUIICKTPUKA; COIMPOTUBIICHUE, CBEPXIIPOBOIH-
MOCTB; JIEKTPOHHAS MPOBOJUMOCTh METAJIIOB, 3JICKTPUYCCKHI TOK B PAacTBOpaxX W paciuiaBax JIEKTPO-
JUTOB, DJIEKTPUYCCKHUI TOK B raszax, dJICKTPUUYECKUN TOK B BaKyyMe, SJICKTPHUYCCKHIA TOK B MOJYIIPOBOJI-
HUKaX; BOSHUKHOBEHHE MarHUTHOTO TI0JIs, MATHUTHBIC B3aUMOJICHCTBUS, JICHCTBIE MAarHUTHOTO TIOJISI HA
MIPOBOJHHK C TO- KOM, JICMCTBHE MAarHUTHOTO IOJII HA JBUKYIIMICS 3apsiT; dJICKTPOMAarHUTHAS WHIYK-
1Us, CAMOWHAYKIUS; TapaMarHeTu3M, JUaMarHeTu3M, (peppomMarHeTusM; CBOOOTHBIC M BBIHYXKIICHHbBIC
AJIEKTPUUYECKUE KOJIeOaHHs, TIPOLECCH B KOJIeOATeTbHOM KOHTYpE, PE3UCTOP B IIETH MEPEMEHHOTO TOKa,
KaTyIlIKa WHAYKTUBHOCTH B IEMH IEPEMEHHOTO TOKa, EMKOCTh B IIEMH NIEPEMEHHOTO TOKa, PE30HAHC B
ANEKTPUUYCCKON TIETIH; TCHEPUPOBAHUE JJICKTPHUSCKON IHEPTUU, BHINPSIMIICHHEC NMEPEMEHHOTO TOKa, CO-
eIMHEHHE MOTPEOUTEIICH DIICKTPHUYECKON SHEPTHH, TIepeiada U pacipeie]ICHHE AICKTPUIECKON YHEPTUH;
BO3HUKHOBEHHE JJICKTPOMATHUTHOTO TIOJS, Mepeaada AICKTPOMArHUTHBIX B3aMMOJCHCTBHIMA, IMOTJIONIE-
HUE, OTPaKCHUE, TPEIOMIICHHE, NHTEP(HEPEHIUS 3JICKTPOMArHUTHBIX BOJIH, PAaCHpPOCTPAHEHUE PaHo-
BOJTH, Pa/INOJIOKAIHS, 00pa30BaHKe BUCOCUTHANIA; TPSIMOJIMHEHHOE pacipOCTpaHEHUE CBETa, OTPaKEHUE
U TIPENIOMIICHHE CBETa, MOJIHOE OTPaKEHHE CBeTa, pedpakilus cBeTa, MUpax, abeppalius; nHtepdepeH-
s, TUQPaKIUs, JUCTIEPCUS W MOJSIPU3ANHs CBETA; U3IydeHUE CBeTa (TEIUIOBOE W3Iy4YCHHE, dIEKTPO-
JTIOMUHECIEHIS, KAaTOJAOTIOMUHECIICHIIUS, XEMUIIOMUHECHEHIUS, (OTO- JTIOMHHECLEHIUS); OTHOCHU-
TEIHHOCTh OJTHOBPEMEHHOCTH, OTHOCUTEIIBHOCTh PACCTOSIHHM, OTHOCUTEIIBHOCTh TIPOMEXYTKOB BPEMEHHU;
paBHOBECHOE TEIUIOBOE n3ny4deHue, porodddext, a¢pdext Komnrona, naBieHue cera, XuMU4IecKoe Iei-
CTBHE CBETa, 3alMCh W BOCIPOU3BEICHHE 3BYKA; M3IYyYCHHE CBETa aTOMOM, KOPIYCKYISPHO-BOJIHOBOM
Jyaiau3M; €CTECTBEHHAs U MCKYCCTBEHHAsl paJMOaKTUBHOCTH; C1aboe B3aMMOJIEHCTBHIE, B3aNMOICHCTBIE
KBapKOB; BOSHHKHOBCHHE NMPUJIMBOB HA 3eMJIe, COJTHEYHBIC M JIYHHBIC 3aTMEHUs, SBJICHUE METeopa, Cy-
[IIECTBOBAHHE XBOCTOB KOMET, «paz0eranue) ralakTuk;

o 3HATh onpeaeaeHus (PU3NIECKUX MOHITHIH: CPETHSS CKOPOCTh, MTHOBEHHASI CKOPOCTh, CpEIHEe
YCKOpPEHHE, MTHOBEHHOE YCKOPEHHE, paJnyC-BEKTOpP, TaHTCHIIMAIbHOE, HOPMAIbHOE M TOJIHOE YCKOpe-
HUS, [EHTPOCTPEMHUTEIPHOE YCKOpPEHHUE, YIJIoBas CKOPOCTh;, MaTepuajbHas TOYKa, MOJEIh B (PU3HKE,
WHEepIHaIbHas CUCTeMa OTCueTa, CHJIa, Macca, COCTOSHHUE CHCTEMBI TEN;, CHUJIa BCEMHUPHOIO TATOTEHUS,
WHEPTHAS W TPaBUTAIIMOHHAS MacChl, TIepBasi KOCMUYECKasi CKOPOCTh, CHJIa YIIPYTOCTH, BEC Teja, CHIIBI
TpEeHUs; HEMHEepIIUaIbHAs CHUCTEMa OTCUYETa, CUJIbl MHEPIUH; UMITYJIbC, paboTa CHIIbI, MOIIHOCTh, KHHE-
THYECKasi SHEPTHs, TIOTCHITHAIBbHAS YHEPTHs, MeXaHHUecKas (TI0JTHas) YHEpTrUsl, KOHCEPBATHBHBIC M JTUC-
CUTIATHBHBIC CUJIBI, 3aMKHYTas (M30JUPOBaHHAs) CUCTeMa; aOCONIOTHO TBEPJOE TeNo, IIEHTP Macc, Mo-
MEHT WHEPIIMH, MOMEHT CHJIBI, MOMEHT UMITYJIbCa, YIIIOBOE YCKOPEHHE, BHEITHNE U BHYTPCHHUE CHIIBI,
MOMEHT CHJIbI, IIEHTP TSDKECTH; MEXaHUYECKOe HAIMpPsKEHHE, OTHOCUTEIHLHOE M a0COMIOTHOE YJIMHEHUS;
TapMOHHYCCKHE KOJICOaHUSs, IPYKUHHBIA U MaTeMAaTHYECKUN MasTHHKH, TIEPHOJ, YaCTOTA, ITUKINICCKas

9



(kpyroBast) 4acToTa, aMIUIUTYAQ, (aza TapMOHUYECKUX KOJEOaHHI, CKOPOCTh U YCKOPEHHUE TPU TapMo-
HUYECKUX KOJeOaHUsX, CIEeKTp KoyieOaHui, COOCTBEHHAs! YacTOTa; MONEPEYHbIe U MPOJOJIbHBIE BOJIHBI,
IIocKast U cpepudeckasi BOJHBI, SHEPTUS BOJIHBI, JIMHA BOJIHBI, CKOPOCTh PACIIPOCTPAHEHUS BOJHBI, CKO-
POCTh 3ByKa, TPOMKOCTb U BBICOTA 3ByKa, TEMOp, BOJTHOBAsI IOBEPXHOCTB, JIy4, BOJIHOBOH (hpOHT, HH(Dpa-
3BYK, YJIbTPa3BYK, KOT€PEHTHbIC BOJIHBI, UHTEPPEPEHIIMOHHAS KapTHHA; KOJUYECTBO BEIIECTBa, MOJSIP-
Hasi Macca; MaKpOCKOIIMYECKHE U MUKPOCKOIMYECKHUE Teja, TEMIIEPATypa, PaBHOBECHBIE U HEPABHOBEC-
HbIE TMPOIIECCHI, UJICANbHBINA Ta3, U30TEepPMUUYECKUIl, H300apHBIA U M30XOPHBIN MpoIecchl, a0COMIOTHAS
TEMIIEpaTypa; TEMIEPATypa, CPENHSsI CKOPOCTh JBUKEHUS MOJEKYJ rasza, CpeAHss KBaJpaTU4HAs CKO-
pOCTh, CpelHssa apudMeTHIecKasi CKOPOCTb, YUCIIO CTETIEHENH CBOOOIbI, BHYTPEHHSSI SHEPTHUS UICAIbHOTO
rasza; pabora B TepMOJUHAMUKE, KOJMUYECTBO TEIUIOTHI, TEIUIOEMKOCTh, yJEJIbHAS TEIUNIOEMKOCTh, MOJISIp-
Hasl TeMJIOEMKOCTh, TEIJIOEMKOCTH Ta30B MPU MOCTOSHHOM 00beMe M MOCTOSTHHOM JaBJIEHUHU, HeoOpaTu-
MBIH TIpo1iece, ainabaTHBINA MPoIece, BEPOSITHOCTD 14 MaKpOCKOMMYECKOTO COCTOSHUS (TepMOAMHAMUYE-
ckast BeposiTHOCTh), KITJI nBurarens, muka KapHo; HACBIIIICHHBIM U HEHACHIIICHHBIN TIap, U30TEPMBI pe-
QJIBHOT'O ra3a, KpUTHYECKas TeMIlepaTypa, abCOIIOTHAasl U OTHOCUTEIIbHAS BJIAXKHOCTh BO3/1yXa, TOUKa poO-
Chbl, yZelibHas TEIJIOTa NapooOpa3oBaHMs/KOHACHCAIMY, MaplHalbHOE TaBJICHHE BOJSHOTO Iapa; Io-
BEPXHOCTHAsI 3HEPIUs, CUJIa IOBEPXHOCTHOI'O HATSDKEHUS, MEHUCK, JAaBJIEHHWE I0JI WCKPUBJICHHOM IO-
BEPXHOCTBIO KHUAKOCTH, BBICOTA MOAHATHS KUIKOCTH B KaWJUISpe; KPUCTAJUIMUECKHUE U aMop(dHbIE Tena,
KpUCTAJIJINYECKAsl pelIeTKa, )KUIKUE KPUCTAJUIbl, y/eabHas TEIUIOTA IJIABJICHUS, OIUMOPPHU3M, aHU30-
Tpormusd, ¢pazoBble IEPEXO0/Ibl IEPBOTO U BTOPOrO poja, TPOHHAs TOYKA; TeMIlepaTypHble KO3(PPHUIIEHTHI
JUHEHHOr0 M OOBEMHOIO PAaCIIMPEHMS; JJIEKTPUUECKOE I10JIE, DJIEKTPOCTATUUYECKOE II0JI€, HAIPSIKEH-
HOCTb JIEKTPUYECKOTO MOJIS, TIMHUU HAMPSHKEHHOCTH 3JIEKTPUYECKOTO IMOJIsl, OJHOPOIHOE TOJIe, OBEPX-
HOCTHAas IUIOTHOCTb 3JIEKTPUYECKOIO 3apsifia, O0bEMHasl IJIOTHOCTb IEKTPUYECKOro 3apsija, MOTOK
HAMPSKEHHOCTH AJIEKTPUYECKOTO TMOJIsA, MOTEHI[MAIbHAS YHEPTHUS 3apsiia B OJHOPOIHOM 3JIEKTPUYECKOM
110JIe, SHEPTHUs B3aUMOJEHCTBHS TOUEUHBIX 3apsA10B, IOTEHIUAII 3JIEKTPOCTATUUECKOT O 10JIs, SKBUIIOTEH-
[[UATbHbIE TIOBEPXHOCTH, JIEKTPUYECKAsT eMKOCTb, EMKOCTh IJIOCKOTO KOHJEHCATOPa, YHEPTHsl dJIEKTPU-
YeCKOT0 TOJIsl; AIEKTPUUYECKUHN TOK, IJIOTHOCTh TOKA, CUJIa TOKA, HAIPSyKEHUE MIPOBOJHHUKA, COIIPOTHBIIE-
HUE TPOBOJHUKA, paboTa TOKa, MOIIHOCTh TOKa, 3MeKTpoaBmxkymias cuna (3C), myHT Kk aMnepmerpy,
N00aBOYHOE CONPOTUBIIEHUE; NPOBOJHUKHU, TUAIEKTPUKU, HOCUTEIU 3JIEKTPUUECKOTO 3apsja, JIEKTpo-
JUTUYECKAs JUCCOIUAIUS, CAMOCTOSATENbHBIA U HECAMOCTOSITENIbHBIN pa3psiibl, SIEKTPOHHAS SMUCCHS,
BOJIbT-aMIIEPHAsl XapaKTEPUCTHUKA, 1IN0/, TPUO, MEKTPOHHO-Ty4eBast TpyOKa, JOHOPHBIE U aKLIETITOPHBIE
npuMecH, p—N-Tepexo/; MarHUTHAs MHIYKIUS, MOTOK MAarHUTHOW WHAYKUWHU, JTUHUU MArHUTHOW WH-
OyKIMH, cuia Ammepa, cuna JlopeHia, BEeKTOpHOE NMPOU3BEIEHUE, paJUalliOHHbIe Mosca 3eMIIl, Macc-
crnekrporpad, BUXpeBoe ekTpuyeckoe none, DJC MHIyKIMH B IBUKYIIMXCS MPOBOJIHUKAX, MHIYKIIH-
OHHBIN TOK, UHJIYKTUBHOCTb, SHEPrUsi MAarHUTHOTO IOJISl, MarHUTHAasl MPOHUIAEMOCTh, HAa- MarHU4eH-
HOCTb, CIIMH 3JIEKTPOHA, JIOMEHBI, MATHUTHBIM TUCTEPE3UC, IEPEMEHHBIN IEKTPUUECKUI TOK, EHCTBY-
IOLI[ME 3HAUYEHUSI CHJIbI TOKA U HANpsKEHUs, MOIIHOCTh B LIEMIM MEPEMEHHOr0 ToKa, K03(PUIMeHT mou-
HOCTH, O0OpaTHas CBA3b B IeHEpaTOpe Ha TPaH3UCTOPE, TEHEPAaTOp MEPEMEHHOro ToKa, TpaHchopMmarop,
KO3 (UILIMEHT MOJIe3HOTO AeWcTBUS TpaHchopmaropa, TpexdaszHblil TOK, aCHHXPOHHBINA 3JIEKTPO/IBUIa-
TeJNb; TOK CMEIIEHUs, JIEKTPOMarHuTHas BoJiHa, BUOparop ['epiia, CKOpOCTh pacpoCTpaHEeHHUs IEKTPO-
MarHMTHBIX BOJIH, SHEPIUsl 3JIEKTPOMArHUTHOW BOJHBI, IJIOTHOCTh MO- TOKA 3JIEKTPOMArHUTHOTO H3ITY-
YEHMsI, IETEKTUPOBAHME, AMILIUTYJHAs MOMAYJISLMS, MOTOK W3JIy4EHHUs, OTHOCHUTENbHAS CIEKTPAJIbHAsS
cBeToBast 3(PEKTUBHOCTh, CHJIa CBETA, TOUEUHBIH UCTOUHUK, OCBELIEHHOCTD, IPKOCTh; INIOCKOE 3epKallo,
cepuueckoe 3epkaso, Gokyc, MHUMBIH (HoKyc, pokagbHast MIOCKOCTh, ONTHYECKas CUila ChepuuecKoro
3epKaja, yBeJIMUEHHE 3epKajia, IJIaBHas ONTHYECKas OChb, MOOOYHAs ONTHUYECKas OChb, MMOKAa3aTesb Ipe-
JIOMJICHUS], MIPEENIbHBIA YTOJI TMOJIHOTO OTPAaXKEHMs, CBETOBOJ, TOHKAs JIMH3a, (POKYCHOE PAacCTOSHUE U
ONTUYECKasi CUJIA JIMH3bl; CKOPOCTh CBETa, MOHOXpOMAaTHUECKasi BOJIHA, HHTep(epeHIIMOHHAs U Judpax-
LIMOHHAsI KapTHHbI, KOTEPEHTHBIE BOJHBI, 30HbI DpeHesl, BEKTOPHbIE AUarpamMMbl, pazpeluarouas cro-
COOHOCTH ONTHUYECKUX MPUOOPOB; CIEKTP WU3ITyUYEHHUS, UHTEHCUBHOCTb 3JIEKTPOMAarHUTHOIO HM3JIy4eHUS,
CHEKTpaJIbHbIE MPHOOPHI, HEMPEPHIBHBIC U JIMHEHYAThIE CHEKTPbI, CIIEKTPAIbHBIA U PEHTI€HOCTPYKTYp-
HBIM aHanu3, ynbTpadroseToBoe U MH(ppaKpacHOe U3IyUYEHUs, pEHTT€HOBCKUE JIyYH; COOCTBEHHOE Bpe-
Msl, PEJIATUBUCTCKUM MMIIYJIbC, Macca MOKOs, HEPrus MOKOs, PENATUBUCTCKAs KUHETHUYECKAsl YHEPrus,
abCOJIIOTHO YepHOE TeJO; KBaHT, (POTOH, 3HEprus U UMNyiabc GoToHa, Mozaenb ToMcoHa, miaHeTapHas
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MOJZIEIb aTOMa, MOJENb aTOMa BOIOpoAa 10 bopy, sHeprus MoHM3anuu, BOIHBI BEPOSITHOCTH, Ja3ep, UH-
OYLMPOBaHHOE M3JIydyeHHE, HeIMHEHHas onTuka; anb(da-, 6eTa- 1 raMMa- H3JIydyeHHe, epruoJl moiaypac-
Majia, U30TOMbl, HEUTPOH, TPOTOH, SACPHBIC CUJIbI, CHIIbHOE B3aUMOJEHCTBHUE, Auarpammbl deitHMaHa,
BUPTYaJbHbIE YaCTULIBI, ME30HBI, HYKJIOHBI, PHEPIUsS CBSA3M aTOMHBIX SIAEp, yJ€lbHas 3HEPIUs CBS3H,
SHEPreTUYECKUN BBIXOJ SACPHBIX pEaKLUM, SICPHBIM peakTop, KPUTHYECKAs Macca, TEPMOSIEpHBIE pe-
aKLMU, 1032 U3JIy4YEHUs; aHTUYACTHIA, TIO3UTPOH, HEUTPUHO, IPOMEKYTOUHBIE 0030HBI, JIENTOHBI, apo-
Hbl, OApUOHBI, ME30HbI, KBApKH, INIFOOHBI; T'€OLIEHTPUYECKAs U IeIMOLEHTPUYECcKas CUCTEMa MHpa, acT-
pOHOMUYECKAs €IMHUIIA, CBETOBOM I'0Jl, CBETUMOCTb 3B€3/, IJ1aHeThl COIHEYHOM CUCTEMBbI, FJIaKTHKA;

@ NOHHMATb CMBICJI OCHOBHBIX (PM3NYECKHX 3aKOHOB /TIPUHIIMIIOB /ypaBHEHHI: KHHEMATHYECKHE
YpaBHEHHUSI IBKCHHUS B BEKTOPHON U CKaISIpHOW (popMax sl pa3NUYHbIX BUAOB JBMKEHUS, IPeoOpa3o-
BaHuA ['anmuies; OCHOBHOE YTBEPKIACHHE MEXAaHUKH, 3aKOHbI HbIOTOHA, IPUHLUII OTHOCUTEIIBHOCTH B
MEXaHUKE, 3aKOH BCEMUPHOTO TATOTEHHUs, 3aKOH ['yka, BTOpoi 3akoH HproTOHA 171l HEMHEpUUAIbHOU
CHUCTEMBI OTCYETA; 3aKOH COXPAaHEHUsS MMIIYJbCa, YpaBHEHHE MenepcKkoro, 3aKOH COXpPaHEHHsI MEXaHU-
4eCKOW PHEpruu, TeopeMa 00 U3MEHEHUH KUHETHUUYECKOM SHEPIUH, YpaBHEHUE U3MEHEHUSI MEXaHUUYECKOU
SHEPruM NOJ ACHCTBUEM CHJI TPEHMSI, TEOPEMA O JBM)KCHHMH LIEHTpPAa Macc, OCHOBHOE ypaBHEHUE JUHAMMU-
KM BpPALATEJIbHOTO ABM)KEHUS TBEPAOIO T€ja, 3aKOH COXPAHEHUsI MOMEHTA UMIIYJIbCa, YCIOBHS paBHOBE-
cHsl TBepIoro Teina; 3akoHsl ['yka, [lackana u Apxumena, ypaBHeHUE bepHyIuIn; 3aBUCMMOCTD YaCTOTHI U
nepro/ia CBOOOIHBIX KOJIEOaHUH OT CBOMCTB CUCTEMBbI, YPAaBHEHHS JBWKCHHS /IS TPY3a, MOABEIICHHOTO
Ha IPY)KMHE, 1 MaTeMaTUYECKOr0 MasTHUKA, YPAaBHEHUS IBW)KCHHS JUISl 3aTYXAIOIIMX U BBIHYKICHHBIX
Koje0aHui, METO/I BEKTOPHBIX JMarpaMM, 3aKOH COXPAaHEHHUS 3HEPIUU JJI TAPMOHUUYECKUX KOJIeOaHUi;
ypaBHeHMe Oeryuieil BoJgHbI, NpUHIMN [olireHca, ycloBUsl MaKkCUMyMa U MUHUMYMa UHTepQEpeHIIH,
3aKOH INPEJIOMJIEHHS BOJIH; OCHOBHBIE IOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUHU, ra30BbIE 3aKO-
HbI, YPABHEHHE COCTOSIHUA MJICAJIbHOIO ra3a; OCHOBHOE YPaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH,
pacupeneneHne MakcBesuia; 3aKOHbI TEPMOJAMHAMUKH, Teopema KapHo, IpUHIKIIBI JEHCTBHS TETUIOBON U
XOJIONWJIBHOM MAIllMH; 3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS KUJIKOCTH OT AABJICHUS, [UarpaMMa paBHO-
BECHBIX COCTOSIHUM HUJIKOCTHU U Ia3a, 3aBUCUMOCTD YAEIbHOM TEIJIOTHI IapooOpa3oBaHUs OT TEMIIEpary-
PBI; 3aBUCUMOCTH BBICOTBI IOAHITHS >KMIKOCTH B KalIMJUISIPE OT NOBEPXHOCTHOI'O HATSHKEHHs, paauyca
KaHaja Kaluuisipa U IIOTHOCTH KMJIKOCTH, BIMSIHME KPUBHU3HBI IOBEPXHOCTH HA JaBJICHUE BHYTPHU KU /-
KOCTH; 3aBUCUMOCTb TEMIIEPATyphI ILUIABJICHUS OT JABJICHMS, 3aBUCUMOCTD THUIIa KPUCTAJIa OT XapakTepa
B3aMMOJICHCTBHSI aTOMOB M MOJIEKYJ, OOPa3yIOUIMX KPHCTAJUI; B3aUMOCBS3b MEXAY TEMIIEpPaTypHBIMHU
KO3 pULIMEeHTaMU JTUHEHHOro U 00BEMHOI0 paciivpeHus; 3akoH KynoHa, NpUHIUI CynepHno3uLuu Mo-
ne, Teopema ['aycca, npuMeHeHue Teopemsbl ['aycca K pacuery pas3jinyHbIX 3JIEKTPOCTATUYECKUX ITOJIEH,
CBSI3b MEXIY HaNPSKEHHOCTBIO 3JIEKTPOCTATUYECKOIO TOJS M Pa3HOCTHIO MOTEHIMAIOB, 3aBUCUMOCTD
€MKOCTH CHUCTEMbI KOHJEHCATOPOB OT THUIIAa UX COEeIMHEHUs; 3akoH OMa Juisl yyacTka Liemnu, 3akoH OMa B
muddepeHranbHON GopMe, 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTHBIEHUS OT TEMIIEPaTyphl, 3aKOH
Jlxxoyns—IJleHna, 3aKOHOMEPHOCTH ITOCJIEN0BATEIBHOIO U NapAJJIENBHOTO COEAUHEHUN ITPO- BOJHUKOB,
3akoH Oma a1 moiHo# nenu, 3akoH Oma i yyactka nemnu, conepxkaiero 3JC, nmpasuna Kupxroda,
IpaHulbl MPUMEHU- MOCTH 3akoHa OMa, 3aKOH 3JIEKTPOJIM3a; MPHUHILMI CYNEpIO3ULIMU, 3aKOH brno—
CaBapa—Jlannaca (B BEeKTOpHOW M CKalsgpHOU (op- Max), 3akoH Amnepa (B BEKTOPHOH M CKaJIIpHOH
¢dbopmax), popmyna ans pacdyera cuibl JlopeHna (B BEKTOpHOHN M CKaJsipHOHN (popmax), mpaBuja onpese-
JeHUs HanpasiaeHus cuil Amnepa u JlopeHna, cBsi3b MEXKIY CKOPOCTBIO CBETA U MArHUTHOM U DJIEKTpHUUE-
CKOH THOCTOSIHHBIMHU, TEOpPEMa O IUPKYJISIUU BEKTOpa MarHUTHOM MHAYKIMH; HpaBuiio JleHna, 3akoH
3JIEKTPOMArHUTHOM MHIYKIMH, GYHIAMEHTAIbHOE CBOMCTBO 3JIeKTpoMarHuTHOro nosns (x. Makcsesn);
3aBHUCHUMOCTh HAMarHW4eHHOCTH (eppoMarHeTMka OT BEJIWYMHBI MAarHUTHOM MWHAYKUHU IOJIA
B OTCYTCTBHE Ccpefbl (KpUBas HamMarHnuMBanus); popmyna Tomcona, 3akoH OMa i 1Ienu epeMeHHOTo
TOKa, MOIIIHOCTH B IIETIH MEPEMEHHOT0 TOKa; CBA3b MEXAY MEPEMEHHBIM 3JIEKTPUUECKUM U TIEPEMEHHBIM
MarHMTHBIM IOJISIMHU, KJIACCUYECKAsl TEOPHsI U3IYUYEHUs, IPUHLUIBI PaAUOCBA3H; 3aKOH OCBEIIEHHOCTH,
npuHuun depma, 3aKOHBI FT€OMETPUUECKON ONTHKHU, (popMyrna cepuyeckoro 3epkaia U JUH3bI, IPUHIIU-
bl TOCTPOEHUS U300paXKEeHUH B c(epUYecKoM 3epKalie U JIMH3E, MPAaBUIIO 3HAKOB MPU HCHOJIb30BAHUU
(dbopMyIbl TOHKOM JIMH3BL, TpUHLHUI [ toiirenca—®@peHens, ycaoBUs MUHUMyMa U MakcuMyma uHTepde-
PEHLIMOHHOM U NTU(PAKIMOHHON KapTHUH, SJEKTPOMAarHUTHAS TEOPHUS CBETA; MEXaHU3M U3JIY4YEHHUS CBETa
BELIECTBOM; MOCTYJIaThl TEOPUU OTHOCUTEIBLHOCTH, NpeoOpa3zoBanus JlopeHna, penaTuBUCTCKUNA 3a- KOH
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CIIO)KEHUSI CKOPOCTEH, 3aBUCIMOCTh MacChl OT CKOPOCTH, PENSITUBUCTCKOE YpaBHEHUE ABM)KCHUS, IPUH-
IIUT COOTBETCTBUS, (hop- Mysia DUHIITENHHA, PEISITUBUCTCKOE COOTHOLICHNE MEXY SHEPTHEeH U UMITYIIb-
com; runore3a [lmanka, Teopust Gotodddekra; crek- TpaJabHbIe 3aKOHOMEPHOCTH, TIocTynaTsl bopa, ru-
note3a ae bpoiins, cootHomenue HeonpenenenHoctel ['eizenOepra, npunuun Ilaynu, Ilepuognueckas
cucremMa xumuieckux siaemenToB Jl. . MenneneeBa, mpuHIUN ACHCTBUS J1a3€POB; 3aKOH PaIMOAKTUBHO-
ro pacraja, mpaBUjo CMeIIeHus; runore3a [laymu, CymHOCTh pacmaja 3JIEMEHTApHBIX YacTUL, €AWHAs
Teopus ciaadbIX U AJIEKTPOMArHUTHBIX B3aUMOJICHCTBUI; THUIIOTE3bl MPOUCXOXKACHHS U pa3Butusa CoiaHeu-
HOU CHCTEMBI, 3aKOH Xa00u1a;

0 H3MepPATh: MTHOBEHHYIO CKOPOCTh U YCKOPEHHE MPU PABHOMEPHOM MPSIMOJIMHEHHOM JBUKCHUH,
HEHTPOCTPEMUTENFHOE YCKOPEHUE NMPH PAaBHOMEPHOM IBM)KEHUH IO OKPYXHOCTH, MAaccCy, CHIy, CUILY
BCEMUPHOI'O TATOTEHUS, CUITy YIPYTOCTH, CUIIY TPEHHUS, BEC TEJa; HEHTPOOESIKHYIO CHILY;

o HCNOJIb30BATH MOJIyYeHHbIe 3HAHUA B NMOBCEHEBHOI KU3HHU, HAIPUMEP, YIET OTHOCUTEIHHO-
CTH JIBIJKEHUS, UHEPLUHU, TPEHUS MPH JBWKEHUU IO PA3IMYHBIM MOBEPXHOCTSIM, HEBECOMOCTU U Iepe-
IPY30K IPU JBWKCHUM B HEMHEPIHAIBHBIX CUCTEMaxX OTcYeTa (JUQT, caMOJIeT, 0e3]1), OLICHUBAHHUE Pa-
OOTBI pa3IUYHBIX CHII (IIPU MOIBEME, CKOJIBKEHUH HJIM KaU€HUU I'PY30B), CPAaBHEHUE MOIIHOCTH pa3iiny-
HBIX JIBUTATEJIeH, yUeT 3aKOHOB BpAIATEeIbHOTO JBM)KEHUS IPU 00yueHHH (GUTypHOMY KaTaHUIO, TUMHA-
CTHYECKOH MOATrOTOBKE, 00YYeHUH MPBDKKAM B BOJY C BBICOKOTO TPaMIUIMHA; IPU MOUCKE YCTOWYMBOTO
MIOJIOKEHHS B PA3IMYHBIX OOCTOSATENIHCTBAX; MPU OOYUEHUH IUIABAHUIO PA3IMYHBIMU TEXHUKAMH; YUET
Pa3IMYHBIX CBOMCTB ra3000pa3HbIX, KUIKUX M TBEPJBIX TEJ, CBONCTB Ira30B; y4eT SIBJICHHS PE30HAHCA,
[IOHMMaHUE (YHKIIMOHUPOBAHUS CEpJla YEJIOBEKA KaK aBTOKOJIEOATEIbHOW CUCTEMbI; YMETh OTJIMYATh
MY3BIKQJIbHBIE 3BYKH OT IIyMa; MPU OMEPUPOBAHUU MOHSITHEM «BHYTPEHHSIS SHEPTHUS» B MOBCEIHEBHOM
KHU3HH; y4eT HEOOPaTUMOCTH TPOILIECCOB B MPHUPOJIE MIPH MPOBEICHUH PA3TUYHBIX SKCIIEPUMEHTOB; YUET
BJIQXKHOCTH TPU OpraHU3aI[Mi COOCTBEHHOW KU3HEACSITENbHOCTU; YMETh MOJIb30BaTHCS MPUOOpaMu IS
M3MEPEHUs BIAXKHOCTH; YU€T KaWUIPHBIX SIBICHUI B OBITY; IPU 3aMOpPaXHBAHUU TPOTYKTOB, IIPU T10-
KyIIKE€ MOHHUTOPOB, M3TOTOBJICHHBIX HA TEXHOJOTMH >KUIKUX KPHUCTAJUIOB; YYeT PACIIMpPEHHs Tell MpH
HarpeBaHWu, 0COOEHHOCTEW BOJBI MPU 3aMOPaKMBAHUH;, YUET B OBITY SBICHHS DJICKTPU3ALUH TENT; MPU
COOJIIOICHUH TIPAaBUJI TEXHUKU OE30MaCHOCTU MpU pabOoTe C INEKTPUUECKUMHU MPUOOpamMu, MOHUMaHUE
NPUHIUIA PabOThl aKKyMYJISTOPa; UCIONb30BaHUE 3HAHWH TOIYIPOBOAHUKOBOW (D)M3MKHM TpU BBIOOpE
pas3nuM4HOM U(PPOBOI TEXHUKU; MOHUMaHUE UH(POpMaLUKU 00 U3MEHEHHH MarHUTHOTO TOJI 3€MJIH U €ro
BJIIMSIHUM HA CaMOYYBCTBHE UYEJIOBEKa, UCIIONB30BAHUE 3HAHUM NMPH PadOTE C IEKTPOHU3MEPUTEIEHBIMU
npubopaMu; TOHUMATh MPUYHHY MOTEPb YHEPTHH B IIIEKTPOTEXHUUYECKHUX YCTPOWCTBAX; YYeT SIBJICHHUS
HaMarHMYUBaHUS U pa3MarHUIUBaHUS MPU paboTe ¢ U(POBBIMU HOCUTEISIME HH(DOPMAIIHH;, ITOHUMAaHKE
obOpatHOU cBsA3M; 3(D(PEeKTUBHOE MCIOIB30BAaHUE IEKTPOIHEPIHU B OBITY, MOHMMAHUE BKIIOYEHHOCTH
KaXX/IOTO TIOTPEOUTENs SJIEKTPOIHEPTHH B SHEPTOCUCTEMY TOpPOJIa/pETHOHA/CTPaHbl; TOHUMATh PUHITH-
bl QYHKIIMOHUPOBAHUSI MOOUIILHON (COTOBOI) CBSI3U, MOHUMATh TEH/ICHIIUU PA3BUTHS TeleBUIEHUS (T1e-
pexon «Ha UGpy»); KOPPEKIUs 3pEHUS ¢ TTOMOIIBIO T10,100pa 0YKOB, JIMH3, BEIOOP (OTO- anmapara, onu-
pasicb Ha 3HAHUE €ro ONTHYECKHUX XapaKTepPHCTUK; OLEHMBATh IpeJesibl pa3pelaromeil cnocoOHOCTH
Pa3NUYHBIX ONTUYECKUX MPUOOPOB; 3HATH IMOJIOKUTEIHHOE M OTPUIATEIHLHOE BIUSHUE YIbTpaduoneTo-
BOT0 M3JIy4€HHs] Ha YEJIOBEUECKUH OpPraHU3M; y4eT OTHOCUTEJIbHOCTH IPHU OLIEHKE PacCTOSHUM, CKOPO-
CTH; TIOHW- MaHWE NPUHIUIIOB co37aHus (oTorpaduu; OUEeHUBATH «IHEPTETUICCKAN BBIXOI» JIA3€PHOTO
W3ITy4eHUs], UCTIOIB3YEeMOr0 B MEAUIIMHCKHX LIEJISIX; 3HATh CIIOCOOBI 3alIUTHI OT PaJMOaKTUBHBIX H3ITyde-
HU; KPUTHYECKHU OI[EHUBATH ACTPOHOMUYECKYIO0 MHPOPMAIIHIO B PA3TMYHBIX HCTOUHUKAX.

BoinyckHUK Ha yriyOJ€HHOM YPOBHE MOJYYUT BO3MOKHOCTb HAYUYMThCS !
® [IPOBEPSTH SKCIEPUMEHTAIBHBIMU CPEACTBAMHU BBIIBHHYTHIE TMIIOTE3BI, (GOPMYIHUPYS LIEIb HC-
CJIEZIOBAaHMsI, HA OCHOBE 3HAHHsI OCHOBOIIOJIAraloNMX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;
® OMNUCHIBaTh U AHAJIM3UPOBATh MOJYYEHHYIO B pe3yjbTaTe MPOBEACHHBIX (U3NYECKUX IKCIEepHU-
MEHTOB MH(OPMAIIHIO, OIPEIENITh €€ JOCTOBEPHOCTb;
® [IOHMMATh U OOBSICHATH CUCTEMHYIO CBSI3b MEX/1Yy OCHOBOIOJIAralOIIMMHI HAYYHBIMHU MOHSATHIMM:
IIPOCTPAHCTBO, BPEMs, MaTepus (BEIIECTBO, M0JIE), ABMKEHNUE, CUIIA, SHEPT U,
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pemaTh 3KCIepPUMEHTANIbHbIC, KAYECTBEHHBIE U KOJIMYECTBEHHBIC 33/1a4l OJIMMIIUAHOTO YPOBHS
CII0)KHOCTH, UCTIONB3YysI (PU3NYECKUE 3aKOHBI, a TAK)KE YPaBHEHUS, CBSA3BIBAIONINE (U3UUECKUE BE-
JINYUHEL;

AHAIM3UPOBATH TPAHUIIBI TPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, TIOHMMATh BCEOOIIUN XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOIB30BaHUS YACTHBIX 3aKOHOB;
dbopMyIUpOBaTh U PEIIaTh HOBBIC 3aJ1a4d, BOSHUKAIOIIME B XO/A€ y4eOHO-HCCIIEIOBATEILCKOW U
MPOEKTHOM JEATEIbHOCTH;

YCOBEPIICHCTBOBATh MPUOOPHI M METOJIBI MCCIEAOBAHUS B COOTBETCTBUU C IOCTABJICHHON 3aja-
Yeu;

KCIIOJIb30BaTh METOJbl MAaTEMaTUYECKOTr0 MOJICIUPOBAHMS, B TOM YHCII€ MPOCTEUIINE CTATUCTHU-
YECKHUE METO/BI JUIsl 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.

O6ecneunTh JOCTHKEHHUE TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOM MpPOrpam-
MBI, CO3/IaTh OCHOBY JIJISi CAMOCTOSITEIBHOTO YCIICITHOTO YCBOSHHUSI 00YJYArOIIMMHKCS HOBBIX 3HAHUH, yMe-
HMI, BUJOB U CHOCOOOB JIEITEIBHOCTH JOJDKEH CHCTEMHO-AEATEILHOCTHRINA nmoaxon. B coorBeTcTBHU C
9TUM IIOAXOJIOM HMCHHO AKTHUBHOCTH 06yqa}0mnxc;1 HpI/I3HaeTC$I OCHOBOﬁ JTOCTUIKCHUSL pa3BI/IBaIOH_[I/IX
nesnei o0pa3oBaHUs — 3HAHUS HE MEPEAAI0TCS B TOTOBOM BHJIE, a TIOOBIBAIOTCS yYalTUMHUCS B TpoIiecce
MMO3HaBaTEIbHON JEITEIbHOCTH.

B pe3yibTaTe yueGHO-HCCIET0BATENBLCKON W MPOEKTHOM eSITEIbHOCTH BBIITYCKHHUK MOJIYYHUT TIPE/I-
CTaBJICHUE:

0 GMIOCOPCKUX U METOAOIOTUYECKIX OCHOBAHMIX HAyYHOH NEATEILHOCTH U HAyYHBIX METO/AX,
MIPUMEHSIEMBIX B UCCJIEI0BATEIbCKON U IIPOEKTHOM NEATENIbHOCTH;

O TaKUX MOHATHSX, KaK «KOHLEHIHS», «Hay4yHasl TUIIOTE3a», «METOI», «IKCHEPUMEHTY, «HAIEK-
HOCTb TUIIOTE3bI», «MOEIIbY, «KMETO] cOOpay» U «METOJ aHAJIN3a JAHHBIX);

0 TOM, YeM OTJIMYAIOTCS WCCIIEAOBAHMS B TYMAaHHUTAPHBIX OOJACTSIX OT MCCIEIOBAHUN B ecTe-
CTBEHHBIX HayKax;

00 UCTOpPUU HAYKH;

0 HOBEHIHMX pa3paboTkax B 00JIACTU HAYKHU U TEXHOJIOTHIA;

0 IpaBUJIaX U 3aKOHAX, PETYJIHUPYIOIINUX OTHOLIEHUsS B HAy4YHOM, M300peTaTeIbCKOM U UCCiIeI0Ba-
TEIBCKUX 00JIACTSAX NeATENbHOCTH (TaTEHTHOE MPaBo, 3allliTa aBTOPCKOTo MpaBa u T. I1.);

0 JIeATeNIbHOCTH OpPTraHU3alfii, COOOIIECTB U CTPYKTYpP, 3aMHTEPECOBAHHBIX B PE3YJIbTaTax UCCIIe-
JOBAaHUW U MPEOCTABISAIOUINX PECYPCHI ISl IPOBEAEHUS UCCIIEI0BAaHUI U Peau3aluu IPOEKTOB
(poHaBI, TOCYyTaPCTBEHHBIE CTPYKTYPHI, KpayA(aHIUHTOBbIE CTPYKTYpPHI U T. I1.).

BbINyCKHUK CMOXKET:

peliaTe 3a/1a4, HaXOAIIUecs Ha CThIKE HECKOJNBKHUX YYEOHBIX TUCIUIUIMH (MEXIpPEIMETHBIC 3a-
JTa4H ),

WCIIOJIb30BaTh OCHOBHOW aJITOPUTM HCCJICIOBAHMS TIPU PEIICHUU CBOMX YUEOHO-TI03HABATEIbHBIX
3aJ1ay;

WCIIOJI30BaTh OCHOBHBIC TMPUHIIUIBI MPOCKTHOW NEATETbHOCTH TPH PEIICHUU CBOUX YYEOHO-
MO3HABATENBHBIX 3371a4 U 337124, BOSHUKAIOIINUX B KYJIBTYPHON U COLIMAIIBHON KU3HU,
MCIIOJIb30BaTh AJIEMEHThl MAaT€MAaTUYECKOTO0 MOJEIMPOBAHMS MPHU PEIICHUH HCCIIEI0BATEIbCKUX
3aJ1ay;

MCITOJTH30BATh AJIEMEHTHl MAaTEMAaTHYECKOTO aHaiu3a Il HHTEPIPETAIlN Pe3yabTaTOB, MOTyYeH-
HBIX B XO/I¢ Y4€OHO-HCCIIEA0BATEIbCKON pabOTHI.

C touku 3peHns GOPpMHUPOBAHNS YHUBEPCAJIbHBIX Y4eOHbIX ACHCTBHI, B XOJ€ OCBOCHHUS MPUHIUIIOB
y4eOHO-HCCIIEI0BATENBCKOM U IPOSKTHOM J1eTeTbHOCTEH BBITYCKHUK HAYUYHUTCS:

dbopMyIHUpOBaTh HAYYHYIO THIIOTE3Yy, CTABUTH II€]Ib B paMKaX HMCCIEIOBAHUS U MPOCKTUPOBAHMS,
UCXOJS U3 KYJbTYPHOM HOPMBI 1 cO00pa3ysiCh ¢ MpeicTaBiIeHUsIMU 00 0011ieM Oiare;
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BOCCTAHABJIMBATh KOHTEKCTHI M MYTH Pa3BUTHSA TOTO WJM WHOTO BHJIa HAYYHOU JEATEIHLHOCTH,
OTIpeeIIsisi MECTO CBOETO MCCIIEAOBAHUS U MPOEKTA B 00IIEM KYJIBTYPHOM MPOCTPAHCTBE;
OTCJICKMBATh U MMPUHUMATh BO BHUMaHUE TPEHBI M TEHICHIINN PA3BUTHUS PA3IMYHBIX BUIOB €S-
TEILHOCTH, B TOM YHCJIC HAYYHBIX, YYUTHIBATh WX MPU MOCTAHOBKE COOCTBEHHBIX IICJICH;
OIICHUBATh PECYPCHI, B TOM YHUCJIE U HEMaTepualbHbIE, TAKME, KaK BpeMs, HECOOXOAUMbIE JIsl J0-
CTHIKCHUS MMOCTaBICHHOM 1ICIIH;

HaxOJIUTh Pa3JIMYHbIC UCTOUYHUKU MaTEPUAIBHBIX U HEMaTEepUAIbHBIX PECYpCOB, MPEIOCTABIISIO-
IIUX CPENICTBA JJIs MPOBEACHUS UCCIEAOBAaHUN W peaiM3allii MPOCKTOB B Pa3JIMUHBIX 001aCTIX
NESITEIILHOCTH YEJIOBEKa;

BCTyIIaTh B KOMMYHHUKAIIMIO C JEPKATSISIMU PA3IUYHBIX THUIIOB PECYPCOB, TOYHO M OOBEKTHBHO
MPE3CHTYS CBOM MPOEKT WJIM BO3MOXKHBIC PE3yJIbTaThl UCCIICIOBAHMUS, C IIEIbI0 00ECIIEYSHUS TIPO-
JYKTUBHOT'O B3aUMOBBITOJTHOTO COTPY/IHUYECTBA;

CaMOCTOSITEIIbBHO ¥ COBMECTHO C JIPYTHUMH aBTOpPaMH pa3padaThiBaTh CHCTEMY MapaMeTPOB M KpH-
TepueB OIEeHKH dPPEKTUBHOCTH M MPOAYKTHBHOCTH PEaU3alK MPOEKTA WM UCCIICIOBaHUs HA
KQ)KJIOM dTare peali3aiyy U 10 3aBEPIICHUHN paOOTHI;

aJICKBaTHO OILICHWBATh PUCKH PealIM3al[iy MMPOCKTA U MPOBEICHUS MCCIICIOBAHUS U MIPEAyCMAaTPH-
BaTh IIyTH MUHUMM3AIUU ITUX PUCKOB;

aJICKBaTHO OIICHUBATH TOCJEJCTBUS PEAM3allMd CBOETO MPOEKTa (M3MEHEHHS, KOTOPhIE OH I10-
BJICYET B )KM3HU JAPYTUX JIOJEH, COOOIIECTB);

aJICKBaTHO OIICHUBATH JAJbHEHIIIEE PAa3BUTHUE CBOETO MPOEKTa WJIM HCCIEIOBaHUs, BUIETh BO3-
MOXHBIC BAPUAHTHI IPUMEHEHUS PE3YJIbTATOB.
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5. CopepxxaHue NporpamMmmabl

PDu3uKa U eCTECTBEHHO - HAYYHbIN MeTO NO3HAHMUSA NPUPOILI

®usnka — ¢yHIaMEHTalbHAs Hayka o mpupoje. Hayunelii MeTos mo3HaHus mupa. B3auMocBs3b
MEXIy (PU3MKOH U IPYTMMHU €CTECTBEHHBIMH HayKaMH. MeToJbl Hay4yHOI'O HCCIIEAOBAaHUS (PU3HUECKUX
apneHuid. [lorpemHocTn n3mMepeHnii Gu3nYeckux BeIWYHH. MoenupoBaHue sIBICHUH U MPOLIECCOB MPH-
pobl. 3aKOHOMEPHOCTh M CIy4allHOCTh. ['paHuIbl MPUMEHUMOCTH (U3UUEcKOro 3akoHa. duznyeckue
TEOPHUH M MPUHIUI COOTBETCTBH. Poib u MecTo pusuku B popMUpOBaHUN COBPEMEHHOM HAY4YHOU Kap-
THUHBI MUpPA, B IPAKTUYECKON JEATEIBHOCTH Joei. Pu3KKa U KylbTypa

MexaHuka

[Ipeamer u 3amaum Kaaccuyeckoil MexaHuku. Kunemarnueckue xapakTEpUCTUKU ABMXKEHUs. Moaenu
Ten U ABWXKeHUHU. JIBuxeHue Touku u tena. [Ipsmonuneitnoe npuxenune Touku. Koopaunatel. Cuctema
orcuera. CpeHsst CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUH. MTHOBEHHAsl CKOPOCTh. OnucaHue JBUkKe-
HUS Ha IJI0CKOCTH. Y ckopeHue. CKOpOCTh IPU JIBUKEHUH C TIOCTOSIHHBIM YCKOPEHUEM. 3aBUCHUMOCTh KO-
OpAMHAT U palyca-BeKTOpa OT BPEMEHHU MNP JBUKEHUU C MOCTOSHHBIM ycKopeHueM. CBoOoIHOE maje-
Hue. J[BrxeHue tena, OpOIIEHHOTO MO YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE TOUKH MO OKPYK-
HOCTH. YTIoBasi ckopocTb. OTHOCUTEIBHOCTH ABMKEHUs. [IpeobpazoBanus ["ammes.

OcHoBHOE yTBepkIeHue Mexanuku. Bzanmoneiictue ten. [Ipunnun cynepnosunuu cui. [lepBoiit 3a-
koH HproToHa. Mnepumanbabie cucteMbl otcuera. Cuna. CBsi3b MEXAY CWIOW U yCKOopeHueMm. Bropoii
3akoH Hetorona. Macca. Tperuii 3akon Hprotona. OcHoBHbIE 3a7aun MexaHUKH. COCTOSTHUE CHUCTEMBI
Ten B MexaHuke. [IpuHIKI OTHOCUTENIBHOCTH B MEXAHUKE.

Cuna BCEMUPHOIO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHMs. PaBEeHCTBO MHEPTHON M I'paBUTALMOH-
HOM Macc. J[BikeHue HeOeCHBIX TeNl M MX MCKYCCTBEHHBIX CITyTHHKOB. [lepBasi kocMuueckasi CKOPOCTb.
Hedopmarus u cwia yrnpyroctu. 3akoH ['yka. Bec Tema. HeBecomocts m meperpysku. Cumia TpeHUs.
[Ipupona u Buael cuit TpeHusi. Cuiia COnpoOTUBIICHUS MIPU ABUKEHUU TEIl B BA3KOH cpelie.

HewnnepuunaneHble cHCTEMBI OTCYETA, JBUKYILIHMECS MPSIMOIMHENHO € IIOCTOSHHBIM YCKOpeHueM. Bpa-
HaroImecs CucTeMsbl orcueTa. LlentpobekHas cuna.

Nmnynbc MaTepualbHOM TOYKH M CHCTEMBI Tesl. 3aKOH M3MEHEHMsI U COXpaHEHHs uMmiyibca. Peak-
TUBHas cuja. YpaBHeHue Memepckoro. PeakTuBHbBIA JBUrarenab. YCIEXH B OCBOEHUH KOCMHUYECKOIO
IIPOCTPAHCTBA.

Pa6ora cunbl. MomHocts. Kunernueckas sneprus. [lorennnansHas sHeprus. MexaHudeckasi SHEpIust
MaTepUaIbHOW TOUYKHU U CUCTEMBI. 3aKOH U3MEHEHHS U COXPAHEHHUS HEPIUU B MeXxaHuKe. CTOJIKHOBEHHE
YIPYTUX MApOB. Y MEHBIIEHNE MEXAHUYECKOU SJHEPTUHU MO AEHCTBUEM CHUJI TPEHHUS.

AOCOIIOTHO TBEpIOE TENO U BUABI €ro ABKeHus. LlenTp Macc TBepaoro tena. Teopema o JBUKEHUH
ueHTpa macc. OCHOBHOE ypaBHEHUE IMHAMHMKHU BPAIlaTEIbHOTO JIBMXKEHHS TBEPJOro Teja. 3aKOH coxpa-
HEHUSI MOMEHTA UMITYJIbCa. Y CJIOBUS PaBHOBECHUS TBEPAOTO Tena. MomeHT cuiibl. LleHTp TshkecTu. Buabt
paBHOBECHS.

Bunel nedopmanuii TBepAblx Ten. MexaHudeckue cBoicTBa TBepAblx Tenl. IlmactuuHocTh W xpyn-
KOoCTb. JlaBieHue B )KUIAKOCTAX UM razax. 3akoH Ilackans. 3akon Apxumena. ['mapoannamuka. Jlamunap-
HOE U TypOysneHTHoe TeueHus. Y paBHeHnue bepuymnu. [logpemHas cuia Kpbuia caMoJiera.

Knaccudukanus konebanuil. YpaBHeHHE TBUKEHHS TPy3a, MMOABEIICHHOTO Ha MpYKUHE. YpaBHEHHE
JBUKEHMSI MaTEMaTUYECKOro MasiTHUKA. ['apMoHndeckue konedanus. [lepuon n yactota rapMOHUYECKUX
kosnebanuit. Maza konebanuit. OnpeneneHue aMITUTYAbl U HauyalbHOW (a3bl U3 HAYAIBHBIX YCIOBHIA.
CKopocTh U YCKOpEHHE NMpU TapMOHMUYECKUX KosebaHusx. [IpeBpaiienuss sHepruu. 3aryxamoolue KoJje-
Oanus. BeiHyxneHHble koneOanus. Pesonanc. CrnoxxeHne rapMoHuyeckux kosnebanuid. Criektp koseba-
HUN. ABTOKOJIEOaHUSI.

Bonnossie siBnenus. [lonepeunsie BonHbl. J(mHa BoaHbl. CKOpOCTH pacnpocTpaHeHus: BOJHBL [Ipo-
JIOJIbHBIC BOJTHBI. Y paBHEeHHE Oerymiel BoiaHbI. CTosYre BOJIHBI KaK CBOOOIHBIE KoJieOaHus Tel. BoHbI B
cpene. 3ByKoBble BOJIHBI. CKOPOCTh 3ByKa. My3bIKaJIbHbIE 3BYKH M LIIyMbI. | POMKOCTB M BBICOTA 3BYKA.
TemOp. /JInamna3oHbl 3BYKOBBIX 4acTOT. AKYCTHUECKHH pe3oHaHC. M3imydyeHue 3Byka. YIIbTpa3ByK U UH-
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dpasByk. Unrepdepentus BonH. [Ipunnun [rolirenca. 3akoH oTpakeHus: BojH. [IpernomiieHue BOJIH.
Judpaxius BoJH.

MOJIeKy.]IﬂpHaH (l)nsmca H TEPpMOINHAMHUKA

®usuka U Mexanuka. TemtoBele sABineHusA. KpaTkuii odepk pa3sBUTHUS IIPEICTABICHUNA O IPUPOJE Tell-
JIOBBIX SABJICHUN. TepMOIMHAMMKA U MOJIEKYJIIPHO-KHUHETUYECKAs! TEOPUSL.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYyJspHO-KuHeTnuueckoi teopuu (MKT). DxcnepumenTanbHble 10Ka3a-
tenbcTBa MKT. Macca monekyn. Mouib. [locTtosinnas ABoranpo. bpoyHoBckoe nBukeHue. Cuibl B3au-
MoJieiicTBUs MoJieKy. CTpoeHue ra3000pa3HbIX, KHUIKAX U TBEPBIX TEIL.

CocrosiHue MaKpOCKOIIMYECKUX Tell B TepMoAnHamuke. Temneparypa. TennoBoe paBHoBecue. PaBHO-
BecHbIC (0OpaTHMbIC) M HEepaBHOBECHBIC (HeoOpaTuMble) mporecchl. ['a30Bbie 3aK0HBL. MoJenb uaeanb-
HOro ra3a. AOCOJOTHas TemIepaTypa. YpaBHEHHE COCTOSHHUSI MJICAbHOTO rasza. ['a3oBblil TepMOMETD.
IIpuMeHeHne ra3zoB B TEXHUKE.

CucreMpl ¢ OOJBIIMM YHCIOM YacCTHI[ M 3aKOHbl MeXaHWKH. MeanbHbIl Ta3 B MOJEKYJISPHO-
KHUHETH4eCKOi Teopuu. OCHOBHOE ypaBHEHHE MOJICKYJSPHO-KMHETUYECKOW Teopuu. Temmeparypa —
Mepa cpeaHel KuHeTudeckoi sHepruu. Pacnipenenenne Makcsemina. MIsMepeHne ckopocTeil MOJIeKyII Tra-
3a. BHyTpeHHss sHEprus uieaibHOro rasa.

PaBHOBecue mMexny )KuIKOCThiO U ra3oM. Haceimennsle napel. M3oTepmsl peansHoro rasa. Kpuruue-
ckas temneparypa. Kpurnueckoe cocrossuue. Kunenue. CxukeHue razoB. BiaxxHocTb Bo3yxa.

MonekynsapHas KapTHHa NOBEpPXHOCTHOro cios. IloBepxHocTHas sHeprus. Cuia mOBEPXHOCTHOTO
HaTsokeHus. CmaunBanue. KanwisipHsle sSiBJICHUS.

Kpucrannuueckue tena. Kpucrannuueckas pemerka. AMopdusie Tena. JXKunkue kpuctamibl. Jle@exTs
B Kpuctasax. OObACHEHHE MEXaHWYECKHMX CBOMICTB TBEpABIX TEI HAa OCHOBE MOJIEKYJISPHO-
KuHeTh4yeckoil Teopun. [lnaBnenue u orsepaeBanue. Mizmenenue oobeMa Telna Mpu IUIABJICHUU U OTBEP-
neBaHuu. TpoitHas ToOUKa.

TennoBoe pacmupenue ten. TemnoBoe NHHEHHOE pacmupeHue. TemioBoe 00beMHOE PaCUIUpEHHUE.
VY4eT 1 UCOIb30BaHUE TEIJIOBOTO PACIIMPEHUS TEJl B TEXHUKE.

Pabora B Tepmonunamuke. KonmnyectBo ternoTel. BayTpennsist sueprus. [lepBrlii 3aKoH TepMoOIuHA-
MUKH. TemmoeMKOCTH Ta30B MPH MOCTOSHHOM 00beMe M MOCTOSHHOM JIaBJIeHUH. AuabaTHBIN Mmporiecc.
HeoOpatumocTs miporieccoB B mipupoje. Bropoii 3akon TepmoanHaMuku. CTaTHCTHYECKOE UCTOTKOBAHHE
HeoOpaTUMOCTH TpoleccoB B nmpupoje. Termnossie aApurarenu. Makcumanbablid KITJ[ TernnoBsix aBurate-
Jen.

JJIeKTPOAMHAMMKA

Ponp 351eKTpOMarHuTHBIX CUJI B MPUPOJIE U TEXHUKE. DNEKTPUUECKUN 3aps] U dJI€MEHTApHbIE YacTH-
1bl. Dnexrpuszanus ten. 3akoH Kynona. BzauMopelicTBre HEMOABUKHBIX IEKTPUUECKUX 3aps]I0B BHYT-
PY OHOPOJHOIO JUAIEKTPUKA.

brnuskoneiicTBre U 1elicTBHE Ha PACCTOSTHUM. DJIEKTpUUecKoe moJie. HanpsskeHHOCTh 3JIEKTPUYECKOTO
nons. [IpuHuun cynepno3unuu mnosjen. JIMHUM HaNpsy)KEeHHOCTH dJIeKTprudeckoro nons. Teopema ['aycca.
[Tone 3apsxeHHON MIIOCKOCTH, cephl U mapa. [[poBOJHUKN B 3JIEKTPOCTATUYECKOM MoJ€e. JU3NeKTpUKku
B DJIEKTPOCTAaTUYECKOM moJie. [lomspusanus TM3IEKTPUKOB.

[ToTeHnmanbHOCTH AMMEKTpOCcTaTHYeCKOro nois. [loTeHnnanpHas 3Heprus 3apsa B OJTHOPOIHOM JJIEK-
TpuyeckoM mnoje. [loTeHuman 3IeKTpOCTaTUYECKOrO MOJs M Pa3HOCTh MOTEHUUanoB. CBSA3b MEXIY
HaIPsSYKEHHOCTBIO 3JIEKTPOCTATUYECKOrO MOJS M PA3HOCTHIO MOTEHIHUANOB. DKBUIOTEHIMAJBHBIE T1O-
BEpXHOCTH. M3MepeHue pa3HOCTH MOTEHIUAIOB. OJKCIEPUMEHTAIBHOE ONpPENEICHUE 3IIEMEHTAPHOIO
AJIEKTPUYECKOTO 3apsaaa.

Onekrpryeckas eMKOCTb. KoHaeHcaTopbl. EMKOCTB IJIOCKOTO KOHJEHcaTopa. Pa3iauyHble THUITBI KOH-
neHcatopoB. CoeIMHEHHs] KOHJIEHCATOPOB. DHEPIHsl 3apsyKeHHbIX KOHJIEHCATOPOB U MPOBOJHUKOB. [Ipu-
MCHCHH KOHICHCATOPOB.

Onektpuueckuil Tok. [ImoTHocTh TOKa. Cuia Toka. DINEKTPUUECKOE MOJI€ IPOBOJHUKA C TOKOM. 3aKOH
Owma ans ydactka nenu. ConpoTUBIEHHE MPOBOJHUKA. 3aBUCUMOCTh JIEKTPUYECKOTO COMPOTUBIIEHUS OT
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Temrepatypbl. CBepxmpoBoauMocTb. Pabota m mMomHOCTh TOKa. 3akoH JIxoymsi—IJlenna. DmekTpuue-
ckue nenu. IlocnenoBarenbHOE M MapauieIbHOE COEIUHEHMS NPOBOJHHMKOB. M3mepeHue cuibl TOKa,
HaIpsKEHUS U CONIPOTUBIICHUS.

OnexTpoABMKYyIIas cuia. ['anbBaHMYECKHUE AIEMEHThI. AKKYMYJISITOPBL. 3akoH OMa 115 TOJTHOM LETH.
3akon Oma s yuactka nenu, coaepxaiiero DJIC. Pabota u MOIIHOCTh TOKa Ha y4acTKe ILIETH, COJIEP-
xaieM D/IC. Pacuer Cl0XKHBIX 3JIEKTPUUECKUX LIETIEH.

DneKkTpruyecKass IPOBOJUMOCTh PAa3INYHBIX BELIECTB. DJIEKTPOHHAsA MPOBOAUMOCTb METAJUIOB. DJIEK-
TPUYECKUM TOK B pacTBOpaxX M paciulaBax JIEKTPOJIUTOB. 3aKOH JIEKTPOJIn3a. TeXHUUECKOE IPUMEHEHUE
3JEKTPOJIN3a. DIEKTPUUYECKUN TOK B razax. HecaMocTosTENbHBIN U CaMOCTOSTENbHBIN pa3psaabl. Paznny-
HBIE TUIIBI CAMOCTOSITENIBHOIO Pa3ps/ia U UX TEXHUYeCKoe NpuMeHeHue. [1nazma. DnekTpuyeckuil ToK B
BaKyyMme. OJIEKTPOHHBIC JIAaMIIbl: AMOJ U TPHOJ. DJIEKTPOHHBIC MYYKH. DIEKTPOHHO-JIydeBas TpyOka.
DNEeKTpUUECKUN TOK B NOJyNpoBoaHUKAaX. COOCTBEHHAs! U IPUMECHAs 3JIEKTPOIIPOBOIUMOCTD HOJYIIPO-
BOJHHMKOB. DJIEKTPOHHO-IIBIPOUHBIN nepexona (p-n-nepexox). [loaynpoBogHUKOBRINA AHO. TpaH3UCTOP.
TepmucTopsl U GOTOPE3UCTOPEI.

MarnuTHble B3auMoAeCTBUSA. MarHutHoe nosie TOKoB. Bekrop maruutHON nHaykuuu. [loTok mar-
HUTHOW MHIAYKUUH. JIMHUM MarHuTHOM MHAYKUMU. 3akoH buo—CaBapa—IJlamnaca. 3akoH Awmrepa.
[Ipumenenus 3akoHa Amrmepa. DIeKTPOU3MEpPUTENbHbIE TPUOOPHI. J[eficTBUE MarHUTHOTO IOJI Ha JIBU-
xyuuiics 3apsia. Cuna Jlopenna. [lpumenenue cuibl Jlopenua. L{uknuueckuil yCKoputeb.

OTtkpbiTHE 37M€KTpOoMarHUTHOW MHAYKUWHU. IIpaBuno JleHna. 3akOoH 3lEKTPOMArHUTHOM WHAYKIMH.
Buxpesoe anexkrpuueckoe nosue. 9JC uHAYKIMM B ABMXKYIIMXCSA IPOBOAHUKAX. IHAYKIIMOHHBIE TOKH B
MacCHUBHBIX IPoBOJHUKaX. CamouHAyKUUs. HIYKTUBHOCTb. DHEPryust MArHUTHOTO MOJISL TOKA.

MarauTtHas TpOHUIAEMOCTh — XapaKTEPUCTUKA MarHUTHBIX CBOWCTB BELIECTB. TpH Kilacca MarHuT-
HbIX BemlecTB. OObsicHeHHe mapa- W JauamarHeTu3Ma. OCHOBHBIE CBOWCTBAa (PeppPOMArHETHUKOB.
O nmpupone peppomarnerusma. [lpumenenne GpeppomMarHeTHKOB.

CBoOoaHBIE U BBIHYXKICHHBIE 3JeKTpuuyeckue kosnebanus. [Iporeccel B KoiebaTenbHOM KOHTYpE.
®opmyna Tomcona. [lepemeHHbIN ANEKTpUUECKUN TOK. J(eMCTBYIOIINE 3HAUEHUS CUJIbl TOKA U HANpshKe-
Hug. Pesucrop B nenu nepemeHHoro toka. KonaeHcarop B uenu nepeMeHHoro Toka. Karymika uHmyk-
TUBHOCTH B LIENIM IIEPEMEHHOr0 ToKa. 3akoH OMa /1715 enu NepeMeHHOro Toka. MoIHOCTh B LIeNU Iepe-
MEHHOI0 ToKa. Pe3oHaHC B anekTpruueckoi uemnu. JlamnoBslid renepaTop. I'enepaTop Ha TpaH3UCTOpE.

I'enepupoBaHue AIIEKTPHUYECKON 3HEPruu. I'eHepaTop nepeMeHHoro Toka. Tpancgopmarop. Bermpsm-
JIEHUE MEePEMEHHOT0 ToKa. [Ipon3BOACTBO M UCIOJIb30BAaHUE ANNEKTpUUecKoi 3Hepruu. llepenaya u pac-
MpeAeIICHUE PIEKTPUUIECKOMN dHEPTUuU. D(PPEKTUBHOE UCTIOTH30BAHNUE DIIEKTPUUECKON IHEPTUH.

DNEKTPOMarHuTHOE MoJIe. DIEKTPOMAarHuTHasl BoJHA. M3mydyeHue 2JIeKTpOMarHuTHBIX BOJH. DHEprus
AJIEKTPOMAarHuTHOM BOJIHBL. CBOICTBA AJIEKTPOMATrHUTHBIX BOJIH. [IpMHIMIBI paAnOCBSI3U. AMIUIMTYIHAS
monysus. JlerektupoBanue koneGanuii. [Tpocteiimmii paguonpueMHuk. Pacipoctpanenue pajinoBOIIH.
Pannonokanus. Ilonstue o teneBuaenun. Pa3Butue cpesicTs CBA3H.

I'eomeTrprueckas ontuka. CBETOBBIE JIy4H. 3aKOH MPSIMOJIMHEMHOIO pacnpocTpaHeHus ceera. Poro-
Metpusi. Cuna cBera. OcBemeHHOCTh. SpkocTh. DOTOMETPHI.

[Tpunnun depma U 3aKoHBI reoMeTpudeckoil ontuku. OTpaxenue csera. [lmockoe 3epkano. Cohepu-
yeckoe 3epkaio. [Tocrpoenne n3odpaxenuil B cepuiueckoM 3epkaje. YBeInUeHHUE 3epKaa.

IIpenomiienue csera. [lonHoe orpaxkenue. Ilpenomienue cBera B INIOCKONAPAIIIENBHOM INIACTUHKE U
TpeyrojabHoi npusme. [Ipenomiienne Ha cepuueckoit moBepxHOCTH. JInH3a. POKyCHOE paccTOSHHME U
onrtuyeckas cuia JauH3bl. Popmyna auH3bl. [locTpoeHune m3o0paskeHUil B TOHKOHN JMH3E. YBelUYeHUE
nuH3bl. OCBelleHHOCTh M300pakeHus, naBaemoro JnH30i. Hegocratku nun3. @oroannapart. [lpoekiu-
OHHBIN anmapar. ['na3. Ouku. Jlyna. Mukpockor. 3purenabHble TpYObl. TenecKomnsl.

Bomnogsie cBoiicTBa cBeta. CkopocTh cBeta. Jucnepceust cera. UnTepdepennus creta. J[mmHa cBeTo-
BOI1 BosiHBL. MHTepdepenuus B ToHkUX mieHkax. Koabua HetoToHa. Hekoropele mpumenenus uHTepde-
peniuu. Judpakuus csera. Teopust qudpaxuu. Judpakuns Openenst Ha nmpocThix o0bekTax. Judpak-
ust @paynrodepa. Audpakinuonnas pemerka. Paspemaromnas crnocoOHOCTh MUKPOCKOIA U TEJIECKOTIA.
[TonepeunocTs cBeToBbIX BOJH. [lomsipuzanus cBera. [lonepeyHOCTh CBETOBBIX BOJIH U 3JIEKTPOMArHUT-
Hasl TEOPHS CBETA.

17



Bunapl m3nyuenuii. Mictounuku cBera. CHeKTpbl M CIieKTpaibHbIe MpuOopbl. Buasl cnektpoB. Crek-
TpanbHbIN aHanu3. MHdpakpacHoe u ynbTpaduoneroBoe usnyueHus. Pentrenosckue myun. [llkana snek-
TPOMAarHUTHBIX U3TyYEHUN.

OcHOBBI CHeHHaJIbHOﬁ TCOPHUHA OTHOCUTECJIBbHOCTH

3aKOHbI NEKTPOAMHAMUKHN U MPUHLMII OTHOCUTENbHOCTU. OmnbiT Maiikenbcona. IloctynaTel Teopun
OTHOCUTEJIBHOCTU. OTHOCUTEIBHOCTh OJHOBpeMeHHOCTH. [IpeobpazoBanus JlopeHua. OTHOCUTEIBHOCTD
pacctosiHui. OTHOCUTEIBHOCTh MPOMEKYTKOB BPEMEHU. PESITUBUCTCKUIM 3aKOH CIIOYKEHUS CKOPOCTEH.
PenaruBucTckas quHaMuKa. 3aBUCUMOCTh Macchl OT ckopocTd. CunxpodazoTpoH. CBs3b MeXAy Maccoi
Y DHEPTHUEH.

KBanroBasi puzuka. ®u3uKa aToMa 1 AaTOMHOIO siApa

[Ipenmer u 3a1a4n KBaHTOBOW (PU3UKHU. 3apO’KICHNE KBAHTOBOM TeopHuH. TeroBoe n3nyyeHue.

Pacrnipenenenuie sHepruu B criekTpe abCoIOTHO yepHoro tena. ['unoresa [lnanka o kantax. ®otoad-
¢ext. Teopust potorddexra. Potonsl. [Ipumenenne porosrddekra.

Omnerter I1. H. JIe6enera u C. . BaBunosa. J[aBienne cBera. Xumudeckoe aelicteue ceera. dortorpa-
¢us. 3anuck 1 BOCIpOU3BEICHUE 3BYKa B KHHO.

Crnektpanbhble 3akoHoMepHOCTU. CTpoenne aroma. Moaens Tomcona. OnbiTel Pezepdopaa. [1nane-
TapHas mojenb aroma. [loctynatel bopa. Moaens atoma Bogoponaa no bopy. DxcriepuMeHTaabHOE JOKa-
3aTeJIbCTBO CYLIECTBOBAHMS CTAlMOHAPHBIX cOCTOsIHUM. TpynHoctu Teopun bopa. KBanToBast MexaHuka.
['unotesza ne bpoiins o BOTHOBBIX cBOMcTBaxX 4yacTull. KopmyckyssipHO-BOIHOBOM ayanusM. udpakuus
anekTpoHoB. CooTHOlIeHHe HeompeneneHnoctel ['eitzenOepra. Bomuel BepositHocTu. MHTEepdepennys
BEPOATHOCTEN. MHOI03JIEKTPOHHBIE aTOMBI. KBAaHTOBBIE HCTOYHUKHU CBETA — JIA3€PHI.

ATOMHOE SAPO U AJIEMEHTapHbIE YaCTHIBl. MeToabl HAaOMIOEHHUS U PETUCTPALMU AJIEeMEHTAPHbBIX Ya-
cruil. OTKPBITHE €CTECTBEHHOW PaJuOaKTUBHOCTH. Anb(da-, OeTa- U raMma-u3inydeHue. PagnoakTiBHbIE
MpeBpalleHus. 3aKOH paauoakTuBHOro pacnaja. llepuon nonypacnaga. M3oronsl. [IpaBuno cmemenus.
HckyccTBeHHOE IpeBpalieHre aroMHbIX saep. OTkpeiThe HelTpoHa. CTpoeHHe aToMHOTrO sijapa. Snep-
HbIE CHJIbl. DHEPrus CBSI3U aTOMHBIX s1ep. VIckyccTBeHHas paiMOaKTUBHOCTb. SepHble peakiuu. Jlemne-
Hue saep ypaHa. Llennsie siaepHble peakiuu. SAnepubiii peakrop. Tepmosiaepubie peakuuu. [Ipumenenue
sanepHOM 3Hepruu. [lomydeHue paanoakTHBHBIX U30TOIOB U UX NPUMEHEHME. bruosiornueckoe nencTBHe
PaaNOAKTUBHBIX U3yYEHUN.

Tpu sTana B pa3BUTUN PU3UKU JIEMEHTAPHBIX YacTUll. OTKpBITHE MO3UTPOHA. AHTHYAacTULbl. Pacman
HelTpoHa. OTKpbITHE HEUTpUHO. [IpoMexyTouHble GO30HBI — MEPEHOCUUKH CIA0BIX B3aUMOJICHCTBHI.
CKOJIBKO CYIIECTBYET dJieMeHTapHbIX yacTull. KBapku. BzaumoseiictBre kBapkoB. [ TFOOHBL.

Crpoenue BeesienHoi

[TpuMeHNMOCTb 3aKOHOB (PU3UKHU I OOBSICHEHHUS] IPUPOIBI KOCMUUECKUX 00beKTOB. ColHeUHas CH-
CTeMa KaK KOMIUIEKC TeJl, UMEIOIUX o011ee npoucxoxaenue. O0uye xapakTepucTUKy miaHeT. [nanerst
3eMHOM rpynnbl. [lanekue nnanersl. ConHue u 3Be3qnl. Kiaccudukanus 3sezn. Dpomonus ConHia u
3Be3. Ctpoenue u sBosonusi Becenennoil. TemHass marepust u TemMHas sHeprusa. Enunas ¢usmueckas
KapThHa Mupa. PU3KKa U HAYYHO-TEXHUYECKAs] PEBOJIIOLIMS.
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6. TEMATUUYECKOE ILLTAHUPOBAHUE C OIIPEJAEJEHUEM OCHOBHBIX BUJOB YYEBHOM JEATEJIbHOCTH

Temarnuyeckunid miaan PU3UKA 10 kiaace

5 gacoB B Henemro. Beero 175 gacos

Ne /i HasBamme TeMbl JlaboparopHbie paboTsl | 3aueTHbIe paboThl | Beero yacon

1 dwu3mrKa ¥ METObl HAYYHOTO MTO3HAHUS 1

2 Mexanuka 2 1 43

3 MonekynsipHas ¢usuka. TepmoauHamMuka 5 3 51

4 DJIEKTPOAMHAMHUKA 5 3 51

3) Du3nyeckuil NPakTUKYM 10 20

6 HToroBoe moBTOpEeHME 2 9
Bcero 22 9 175

OcHoOBHOE COACPIKAaHUC

OcHoBHbIE BUABI y4EOHOHN AEITETbHOCTU

1. BBenenue 1 yac

3apokIeHNe U pa3BUTHE HAYTHOTO B3I Aa Ha Mup. HeoOxoqumocTh mo-
3HaHUs NpUpoabl. Hayka ais Bcex. 3apokieHne U pa3BUTHE COBPEMEH-
HOTO HAyYHOTO MeTOo/1a uccienoBanus. OCHOBHbBIE 0OCOOCHHOCTH (u3HUUe-
CKOTO MeTofa uccienoBanus. Ou3uka — dHKCIEPUMEHTaIbHAs HayKa.
[TpubnmwkenHsiid xapaktep uznueckux Teopuit. OCOOEHHOCTH U3YUYCHUS
¢usuku. [ToznaBaemocts Mupa. Kiaccuueckas mexannka HerotoHa u
TPaHUIBI €€ TPUMEHHUMOCTH

W3znaraTh cBOM MBICTTH, 0OOCHOBBIBATH CBOIO TOUKY 3PEHHS, BOCIIPHHUMATh U aHa-
JU3UPOBaATh MHEHMsI cOOECETHUKOB (Ha MaTepualie OArOTOBKU AUCKyccun: dusu-
Ka — HayKa JUIi BCeX WJIH yJell €AUHUID);

U3MEPATh (PU3NYECKHE BEINUHHBI,

OLIEHUBATh I'PAHUIIBI IIOTPEITHOCTEH U3MEPEHNH (B TOM YHCIIE U TIPU TIOCTPOCHUU
rpaduKoB);

yKa3bIBaTh TPAHULIbI TPUMEHUMOCTH MeXaHuku HproToHa

2. Mexanuka 43 4aca

Kunematnka Touku. OCHOBHBIC NOHATHS KMHEMATHKH
JBmxenue Touku u tena. [IpssmonuneliHoe nBmxeHne Touku. Koopnuna-
Tbl. CucremMa otcuera. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM JIBHKE-
HUH.

[IpencraBnsaTh MEXaHUYECKOE JIBUKEHUE TeJla B aHAIUTHYECKOM U rpaduueckoi
(opmax (ypaBHEHUHU U TpapUKU 3aBUCUMOCTH KOOPJIMHAT U MPOEKIUH CKOPOCTU OT
BPEMEHH);

OIpeeNsiTh, KOOPAUHATHI, TPONUJEHHBIN MYTh, CKOPOCTh M YCKOPEHHUE TeJla M0
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MrHoBeHHas ckopocTh. OnucaHue IBUKEHUS Ha MJIOCKOCTU. Panmyc-
BeKTOp. Y ckopeHue. CKOpOCTh IpHU ABMKEHUHU C IIOCTOSIHHBIM YCKOPEHU-
eM. 3aBUCUMOCTb KOOPJMHAT U paJlyca-BeKTOpa OT BPEMEHHU IIPU JBU-
YKEHUH C ITIOCTOSIHHBIM YCKOPEHHEM.

CoboaHoe nazeHue. /IBmxenue tena, OpoLIeHHOro Mol yIiIoM K FopH-
30HTYy. PaBHOMEpHOE IBUKEHUE TOUKU 110 OKpYX)HOCTU. LleHTpocTpemu-
TEJIbHOE yCKOpeHue. TaHreHIMaabHOe, HOPMaJIbHOE U IOJIHOE YCKOpe-
HUS. YTI0Basg ckopocTh. OTHOCUTENBHOCTD ABMKeHHA. [IpeoOpasoBanus
[Nanunes.

rpaduKaM 1 ypaBHEHHSM 3aBUCUMOCTH KOOPAMHAT U MPOCKIIHI CKOPOCTH OT BpE-
MEHU;

AKCIEPUMEHTAIBHO HCCIICIOBATh Pa3INYHbIC BUIbI IBUKCHUS;
KJIACCU(UIIMPOBATH BUJIbI, YPABHEHUS JIBHKCHUS;

MOJICJIUPOBATh Pa3IMYHbIC BHJIbI JBHKCHUS;

MPUOOPETATh OIMBIT MUCHEMEHHON KOMMYHUKAIINN;

OLICHUBATh 3HAYCHUS PA3ITUYHBIX TAPAMETPOB (HAIIPUMEp, CBOIO CPETHIOI0 CKO-
POCTh, Pa3BUBAEMYIO B TCUCHUE JIHS; PABHOMEPHOCTH/HEPAaBHOMEPHOCTD TOSIBIIC-
Hus coobmenuii B IHTepHETE);

MIPUMEHSITh 3HAHHSI K PEIICHUIO (PU3NYECKHX 3a71a4 (BBIYUCIIUTEIHHBIX, KAUECTBEH-
HBIX, Ipa)MIEeCKUX) HA YPOBHE OTICPUPOBAHUS CIICAYIONIMMU UHTEIUICKTYaIbHBIMU
oreparsIMu: TIOHUMaHue, MPUMEHEHHE, aHAJIN3, CHHTE3, OlleHKa, 00001IeHue, CH-
CTeMaTH3aIHsl.

JAunamuka. 3akonbl Mexanuku HoroTona

OcHoBHOE yTBepkIeHnEe MeXaHuKU. MaTtepuanbHas Touka. [lepsslii 3a-
KoH Hprorona.

Nuepunanpaele cuctemsl orcyera. Cuna. CHU3b MEXIYy CHIION U yCKOpe-
HueM. Bropoii 3akoH Hetotona. Macca. Tperuii 3akon HerotoHa. [1oHs-
THE 0 cucteme equHuL. OCHOBHBIE 3a/1a4l MexaHUKU. COCTOSIHUE CUCTE-
MBI T€Jl B MEXaHUKE

N3mepsaTe maccy tena;

U3MEPSATH CUJIBI B3aUMOJIEHCTBUS TE,

pasiinvdaTh OPpUHIHIBLI U3MCPCHUA Pa3JINIHBIX (1)I/I3I/ILI€CKI/IX BCJINYHNU,

BBIYHCIIATH 3HAYEHHUE CUJI 11O U3BECTHBIM 3HAYEHUSAM Macc, B3aUMOACHCTBYIOINX
TEJI ¥ MX YCKOPEHHH (a TaKk)Ke yMETh pelIaTh 1 00paTHYIO 3a/1a4y);

IIPOBEPATH IKCIIEPUMEHTAIIBHO PE3YyIbTaThl TEOPETUYECKUX PACYETOB CUII, YCKOpPE-
HHUH, Macc;

TEOPETUYECKH MOJAEINPOBATE U IIPOBEPSITH IKCIIEPUMEHTAIBHO MOJEIb (HalpuMeEp,
JI0Ka3aTh CYIIECTBOBAHNE MHEPLIUATIBLHBIX CUCTEM OTCUETA);

MIPUMEHSATH 3HAHUS K PEHICHUI0 (U3NUECKUX 3a]1au (BBIYUCIUTENbHbIX, KAUECTBEH-
HBIX, TpaUUECKHNX) Ha YPOBHE ONEPUPOBAHUS CIETYIOIINMU HHTEIIEKTYaIbHBIMU
orepalusMu: TIOHUMAaHue, IPUMEHEHHe, aHaIu3, CHHTE3, OlIeHKa, 000011eH1e, CH-
CTEeMaTU3alMs

Cuibl B MeXaHHKe

Cuna BCEMHPHOTO TATOTEHUA. 3aKOH BCEMUPHOTO TATOTEHUA. PaBeHCTBO
MHEPTHOW U rpaBUTallMOHHOM Macc. [lepBas kocmuueckas cKopocTs. [le-
dopmarnus u cuna ynpyroctu. 3akoH ['yka. Bec tana. HeBecomocts 1
neperpy3ku. Cuna tpenusd. [Ipupona u Buasl cuit tpenus. Cuma comnpo-
THUBJICHUS MPU IBUKEHUH TEJIa B BA3KOU cpelie.

[IpuMeHATH 3aKOH BCEMUPHOT'O TATOTEHMS IIPU PacUyeTax CUJI U YCKOPEHUN B3au-
MOJICHCTBYIOIIUX TET;

CUCTEMAaTHU3UPOBATh HHPOPMAIIHIO B IPEIMETHOM U MEKIIPEAMETHOM KOHTEKCTaX
(Hanmpumep, TIpU MOATOTOBKE Mpe3eHTanu «CKOJIBKO CHJI CYIIIECTBYET B IIPHPO-
ne?»);

MOJICIMPOBATH (HATIPUMED, TPH BBISICHEHUN YCJIIOBHI MPUMEHEHHS 3aKOHA BCEMHU-
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JlaGoparopnas padora Ne 1. I3yueHue ABUKEHHUS Teja MO0 OKPY>KHOCTH
IO/ IEHCTBUEM CHJIBI YIIPYTOCTH U CHJIBI TSKECTH

HOTO TSTOTEHUS ISl ONMCAHUSI B3aUMOJICHCTBUS MEKY JIOJIbMH);
(hopMyIIMpOBATh 3a/1a4M U CPEJICTBA UX PEIICHUS (HAIpUMED, TPH BBITOJHEHUH
npoekTa «Kak «pu3eMiIuThy» Kakoi-1100 00BEKT Ha aCTEPOUa?»);

MIPUMEHSITh 3HAHHSI K PEIICHUIO (PU3NYECKHX 33724 (BBIYUCIUTEIHHBIX, KAUECTBEH-
HBIX, TpadUUECKIX) Ha YPOBHE ONEPUPOBAHUS CIICIYIOIIMMU HHTEIJIEKTyalbHBIMU
oreparsIMu: TOHUMaHue, IPUMEHEHHE, aHAJIN3, CHHTE3, OlIeHKa, 00001eHue, CH-
cTeMaTu3anus

Hennepuuanbublie cucreMbl oTcyeTa. CHiIbl HHEpUHMHT
HeunnepuuanabHble CUCTEMBI OTCUETA, IBUKYIIMECS IPIMOJIUHEHHOE 10-
CTOSIHHBIM YCKOpeHHeM. Bpainatouuecs cucremsl orcuera. LlenTpoOex-
Hasl cuia.

OOBSICHATH IPUPOAY CUJI UHEPLIUH;

0000111aTh, CUCTEMAaTU3UPOBATh HH(OPMALHIO (HApUMep, IIPH MOJArOTOBKE JOKJIa-
na «Cuipl HHEPLUMH; TEXHUKA U IPUPOAAY);

IIPUMEHSATh 3HAHUSA K PELICHUI0 (U3NUECKUX 3a]a4 (BBIYUCIUTENbHbIX, KAUECTBEH-
HBIX, Tpa)MUECKHX) Ha YPOBHE ONEPUPOBAHUS CIIEIYIOIMMU UHTEIJIEKTYaIbHBIMU
olepauusMu: IOHUMaHue, IPUMEHEHHE, aHaIu3, CHHTE3, OLIeHKa, 000011eH1e, CU-
cTeMaTHu3alus

3aKoHBI COXpaHeHHs B MeXaHHKe

Nmnynbe. 3akoH coxpaHeHUs UMITyJbca. PeakTuBHas cuiia. YpaBHEHUE
Memepckoro. PeakTHBHBIN ABUTATENb. Y CIIEXH B OCBOCHUN KOCMUYE-
ckoro npoctpancta. Pabora cuibl. MomuocTs. Kunetnueckas sHeprusi.
[ToTeHumanbHas FHEPrus. 3aKOH COXPaHEHUsI SHEPTUU B MEXAHUKE.
CTOKHOBEHHE YIPYTUX IIApOB. Y MEHBIIICHUE MEXaHUYECKOM YHEPTUU
MO/ IEUCTBUEM CHJI TPEHUSI.

Jladoparopnasi padora Ne 2. CoxpaHeHHE MEXaHHYECKOW SHEPTUU MPU
JBUKEHUH TEJI TIOJT JEUCTBUEM CHUJIBI TSHKECTU U CUJIBI YIIPYTOCTH

N3mepsATh U BBIYUCIATD UMITYJIBC TEIa;

MIPUMEHATH 3aKOH COXPAaHEHUSI UMITYJIbCA JIJIsl BBHIYMCIICHHUS] HK3MEHEHU CKOpOCTEen
TEeJI TIPU UX B3aUMOJICUCTBUI;

M3MEPSATh U BRIYUCIATH Pa0OTY CHII M U3MEHEHUE K KHHETUYCCKOW YHEPTUH TeIa,;
BBIYUCTISATH MOTEHIIHAIBHYIO DHEPTHIO Tl B TPABUTAIIIOHHOM T10JIE;

OTIPEIEIATh OTCHIIHATBHYIO SHEPTHIO YIPYTroae(OopMUPOBAHHOTO TEIA;
MIPUMEHATH 3aKOH COXPAHEHUsI MEXaHUYECKON YHEPTUU ISl 3aMKHYTOM CUCTEMBI
B3aUMOJICVCTBYIOIINX TEJT;

aHAJIM3UPOBATh OaJaHC SHEPTUU B CHCTEME TEJ. MEXy KOTOPBIMU JIEUCTBYET CHUlia
TPCHHUS,

000011aTh ¥ CHUCTEMATHU3UPOBATh HH(HOPMAIIUIO 110 TEME;

MIPUMEHATH 3HAHUS K PEHICHUI0 (PU3NYECKUX 3a7a4 (BBIYUCIUTEIIbHBIX, KAYECTBEH-
HBIX, TpadUUECKHX) Ha YPOBHE ONEPUPOBAHUS CICTYIONIMMU UHTEIIEKTYalbHBIMH
oTiepanusIMU: TOHUMaHUE, MPUMEHEHHUE, aHAIIW3, CHHTE3, OIIEHKa, 000011eHne, CH-
CcTEeMaTH3aIus

JABuaxenne TBepabIX U AeGOpMHUPYEMBIX Tel
AOGCOIOTHO TBEPIOE TEJIO U BUBI €T0 JABMKEHUs. LleHTp Macc TBepaoro
tena. Teopema o nBHKeHNM IIeHTpa Macc. OCHOBHOE YpaBHEHHE TNHA-

HpI/IMCHHTB 3aKOH COXpaHCHHA MOMCHTA UMITYJIbCA,
JI0Ka3bIBaTh, OMUPAsACH Ha SKCIIEPUMEHT/TEOPHIO (HalpUMep, IPU JOKa3aTeIbCTBE
MOJICJIBHBIX TIPEJICTABICHUI 00 aOCOTIOTHO TBEPIOM TEIE);
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MUKH BpalllaTeJIbHOIO JBUKEHUS TBEPAOro Tejla. 3aKOH COXpPaHEHUs MO-
MEHTa UMITYJIbCa

BBIJICIIATh aHAJIOTHH (HAIpUMEp, IPH CPABHEHUH BPAIATEIILHOTO U TIOCTYIATEIb-
HOT'O TBEPAOTO TeJa);

HAXOJIUTh MPOSIBIICHHS 3aKOHOB TUHAMUKH BPAIATEILHOTO JIBHYKCHHS TElla B M-

TanpeIMETHOM KOHTEKCTE (HaIpuMep, IPU MIPOCMOTPE BUACO PEIIopTaxa ¢ COpeB-
HOBaHUM 110 (PUTYPHOMY KATaHHIO)

CraTuka
VYcnoBust paBHOBecHs TBep10ro Tesia. MoOMeHT cuiibl. LIeHTp TsxecTu.
Bunel paBHOBecHH.

CucremaTusnpoBath HH(MOpMALKIO (HaIpUMep, PU TOATOTOBKE JT0KIana «PaBHo-
BECHE B )KMBOW M HEKUBOU MPUPOJICH);

MIPU MEHATH (DU3MYECKHUE TPUHIIUITEI B IPEAMETHOM, MEKIIPEIMETHOM U METa-
MPEAMETHOM KOHTEKCTaxX (HampuMep, IpH apryMEeHTAIMH PUMEHUMOCTH TTPUHITH-
1a MUHUMYMa TIOTeHIIMABHON YHEPTHH [TPH ONTUCAHHUH [TOBEICHUH JIFOJICH, TPU
nmoAroToBke GoroanbooMa «PaBHOBECHE B MOCH KU3HNY);

MIPUMEHSITh 3HAHHSI K PEIICHUIO (PU3NYECKHX 3a7a4 (BBIYUCIIUTEIHHBIX, KAUSCTBEH-
HBIX, TpadUUYECKIX) Ha YPOBHE ONEPUPOBAHUS CIICIYIOIIMMU UHTEIJICKTYyalbHBIMU
onepanusMu: TOHUMaHue, MPUMEHEHHUE, aHAJIU3, CHHTE3, OIICHKa, 0000I1IeHHe, CH-
CTEeMaTH3aIus

Mexanuka aedopmupyeMbD Te

Bunsl nedopmanuii TBepabIx Ten. MexaHMuecKue cBOMCTBa TBEPAbIX
ten. [lnacTuyHoCTh UM XpYNKOCTh. JlaBiaeHue B )KUAKOCTSX U ra3ax. 3akoH
[MTackans. 3akon Apxumena. ['unpoaunamuka. Jlamuaapaoe u TypOy-
JIEHTHOE TeueHus. Y paBHeHne beprymm. [logbemHa s cuita KpbLia ca-
MOJIETA.

Boiaensate 0cOOEHHOCTH TBEP/BIX T, )KUJIKOCTEH U Ia30B;

OIepupoBaTh GU3NUECKUMU BETMUNHAMHU B IIPEIMETHOM, MEXIIPEIMETHOM U MeTa
MIPEIMETHOM KOHTEKCTax (HalpuMep, pU ONKUCAHUU MPOoIiecca MPOSKTUPOBAHUS
Pa3IMYHBIX APXUTEKTYPHBIX COOPYXEHUH, )KU3HEESITEIbHOCTH YEJIOBEKA);
TeHEepUpPOBaTh UAEH B 00J1aCTH (PU3NUECKOTIO IKCIIEPUMEHTa (Harpumep, J0Ka3aTh,
YTO JIABJICHUE B JKUAKOCTH MPSIMO MPONOPLUHOHAIBHO BBICOTE CTOJI0A KUJIKOCTH);

Kourpoabnas padora no reme «MexaHuKa

HpI/IMeHHTB 3HAHUA K pemeHmo (1)I/ISI/IIICCKI/IX 3a1a4 (BI)IT-II/ICJ'II/ITCJ'H)HI)IX, KAa4CCTBCH-
HBIX, TpadUUECKHX) Ha YPOBHE ONEPUPOBAHUS CICTYIOIIMMU UHTEIICKTYalbHBIMH
omepanusMu: TOHUMaHue, MPUMEHEHUE, aHAJIU3, CHHTE3, OIIEHKa, 0000111eHne, CH-
CTEeMaTH3aIus

3. MoJiexysipHas (pU3HKA U TepMoAnHaMuKa S1 gac

Pa3BuTHe npeacTaBiaeHHid 0 IPUPOAE TENJIOThI

®usznka n MmexaHuka. TeruoBele aBneHus. Kparkuii ouepk pa3Bu-
THS TIPEJCTABICHUH O MPUPOJIE TEIUIOBBIX sBIEHUH. TepMoauHa-
MUKa U MOJIEKYJISIPHO-KMHETUYECKAsi TEOPUs

JleMOHCTpHpOBaTh MOHMMAaHUE MEXaHUYECKON KAPTUHBI MUPA;
BBICTPAMBaTh MMCBMEHHYIO KOMMYHUKALIUIO «HAIIPUMED, IPU Hanucanuu scce «Pa3Bu-
THE TPEJCTABICHUN O MIPUPO/IE TEIUIOBBIX SBICHUI)

OCHOBBI MOJICKYJISIPHO-KHHETHYECKO TEOPUH

BBITTOTHATE SKCIIEPUMEHTHI, 000CHOBBIBAIOIINE MOJIEKYJISIPHO-KHHETHYECKYIO TEOPHIO;
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OCHOBHBIE TOJI0XKEHUS MOJIEKYJISIPHO - KHHETUYECKON TEOpUH.
Macca monexyn. Moins. [locrosinnas ABoragpo. bpoyHoBckoe
nBwxenue. Cuibl B3aumozeictBus Mosekyn. CTpoeHue ra3oo0-
PAa3HBIX, ) KUIKHUX U TBEPABIX TCJIL.

MMOHUMATh B3aUMOCBSI3b MEXY CTPOSHHUEM Ira3000pa3HbIX, )KUIKUX, TBEPIBIX TET U PH-
3UYECKUMU MTPUMEPAMH WILTIOCTPUPYIOIIUMU JaHHBIC TOHSATHUS;

OTNIEpUPOBATh (PU3NYECKUMH IMOHATUSIMH/ITPOLIECCAMH/IBJICHUSIMH B TIPEIMETHOM, MEXK-
MPEAMETHOM U METH MPEIMETHOM KOHTEKCTAX;

MIPUMEHSATH 3HAHUS K PEHICHUIO (PU3NICCKUX 3a71a4 (BBIYUCITUTEIIbHBIX, KAYECTBEHHBIX,

rpaduueckux) Ha ypOBHE ONEPUPOBAHUY CIEAYIONUMHI HHTEIUICKTYAIBHBIMU OIIepaIlu-
SIMH; TOHUMaHUE, MIPUMEHECHHE, aHAJIN3, CHHTE3, OLICHKa, 0000IIeHre, CHCTEMAaTH3allun

Temneparypa. ['a3oBbie 3aKOHBI

CocrosiHre MakpOCKOITMYECKHUX Te B TepMoanHaMuke. Temnepa-
Typa. TennoBoe paBHOBecue. PaBHOBeCHbBIE (0OpaTUMBbIE) U HEPAB-
HOBECHbIE (HeoOpaTuMbIe) mpoliecchl. ['a3oBbie 3aK0oHbI. M neans-
HBII Ta3. AOCOJIFOTHAS TEMIIEPATypsi. Y PaBHEHHE COCTOSHUS UJIe-

alpbHOro rasa. I'a3oBbIi TEPMOMETD. HpI/IMeHeHI/Ie I'a30B B TCXHHUKC.

Jladoparopnas padora Ne3 «OnbiTHas npoBepka 3akona Ieii-
JIroccaka»

Jladoparopnas padora Ne4 «OnbiTHasi npoBepka 3akoHa boii-
ass — Mapuortray

Haxoaute mapaMeTpsl BelecTBa a ra3000pa3HOM COCTOSTHHUH Ha OCHOBAHUH UCIIONIb30Ba-
HUS YpaBHEHUS COCTOSHHSI UJICaTbHOTO Ta3a;

OIIpEICTINM, TTAPaMETPhI BELIECTBA B Ta3000pa3HOM COCTOSIHUM U IIPOUCXOJISIIKE TIPO-
teccol o rpadukam 3asucumoctu p(T), V(T), p(V);

uccienosath skcnepuMenTanbHo 3asucumoctu p(T), V(T), p(V);

0000111aTh, CUCTEMAaTU3UPOBATh HH(DOPMAIIHIO (HAIIPUMED, IIPH MOJITOTOBKE MPE3CHTAIUI
«TeMnepaTypHbie MIKAJIbL: BU/IbI, 0COOCHHOCTHY, «[IpUMEHEHUE Ta30B B TECXHUKE);
BECTH JIMAJIOT, BBICIYITMBATh MHEHHE OIITOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPBITO
BBIPAXKATh M OTCTAMBATh CBOIO TOYKY 3pEeHUH (HAIpUMeEp, PU MOATOTOBKE U YYaCTHH B
JTIUCKYCCHH)

MoJieky/JIsipHO-KHHeTHYeCKAasl TEOPUS U1eaIbHOI0 ra3a
CucteMsl ¢ O0JIBIINM YUCIOM YaCTHI] U 3aKOHBI MeXaHUKH. M e-
aJIbHBIN Ta3 B MOJIEKYJISIPHO - KUHETUYECKOM Teopun. OCHOBHOE
YPaBHEHHE MOJIEKYJIIPHO-KUHETUUECKOHN Teopuu. Temnepatypa —
Mepa CpeJlHel KUHETH4eCKOoM 3Heprun. Pacnpenenenne Makcsen-
na. I3mepenue ckopocte MoJIeKyl raza. BHyTpeHHss sHeprus
UJEaBbHOTO rasa.

Kontpoabnas padora no teme «I'azoBbie 3akoHbl. MoJieKy-
JISIPHO - KHHETHYeCKasi TEOPUS HAeaJTbHOI0 ra3ay

Pemarp 3a1aun ¢ MpUMEHEHHEM OCHOBHOT'O YPaBHEHUH MOJIEKYJISPHO -KUHETUUECKOU
TEOpHUU;

OOBSACHATH C TOUKH 3PEHUSI CTATUCTUUECKON (PU3UKU CMBICT TEPMOJIMHAMUYECKUX Tapa-
METPOB;

MHTEPIPETUPOBATH rpapuueckyro HH(OpMallMIo, ONMCHIBAIOLIYIO pacnpeseneHne Makc-
BEJLIA;

10JIb30BATHCS PA3IMYHBIMU I'pa)uECKUMU CpeCTBAMHU 00pabOTKH UH(pOpMALIUK
(HammpuMep, IpU U300PAKEHNH IIKAIIbI CKOPOCTEH B dKHUBON M HEXXHMBOM NMPHUPOJIE);
ONepUpOBaTh TEPMUHAMHU B IPEIMETHOM, MEXIIPEAMETHOM U METAIIPEIMETHOM KOH-
TEKCTax (HalpuMep, «CTENeHb CBOOOIBI», «(DYHKIIUSA COCTOSHUSY);

MPUMEHUTD 3HAHUHU K PELIEHUI0 (PU3MUECKUX 3314 (BBIYMCIUTENbHBIX, KAYECTBEHHBIX,
rpadu4ecKrx) Ha ypOBHE ONIEPUPOBAHUS CIEAYIOUIMMH HHTEIUIEKTYa IbHBIMHU ONepariusi-
MU: IOHUMaHue, MPUMEHEHNe, aHaln3, CHHTE3, OIIeHKa, 0000I1eHre, CHCTeMaTH3alluu

3aKoHbI TEPMOIMHAMMKH

M3MepsTh KOJIMYECTBO TEIUIOTHI B IIpOIEccax TEIUIONepeayn;
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Pabora B Tepmoannamuke. KonruectBo Teriotel. BuyTpenHnss
aHeprus. [IepBblil 3aK0H TEpMOAMHAMUKU. TEINIOEMKOCTH T'a30B
IIPU TOCTOSIHHOM 06beMe U TIOCTOSIHHOM JaBJIeHUU. ArabaTHBIN
nporecc. HeobpaTumocTs mporieccoB B mpupoje. Bropoii 3akox
TepMoAHaMHUKU. CTaTUCTUYECKOE UCTOJIKOBaHWE HEOOPAaTUMOCTH
MPOLECCOB B pupojie. Termosble Apuraresin. MakcumanbHbIN
KIIJI TenaoBBIX ABUTATEIICH.

KountpoabHas padora no reme «OCHOBbI TEPMOAMHAMHUKI))

pPaccUMTHIBATh KOJMYECTBO TEIIOTHI, HEOOXOAUMOE ISl OCYILECTBICHHUS IIPOLIECca C
TEIIoNEepelaueii;

paccUUTHIBATh KOJMYECTBO TEIIOTHI, HEOOXO0IMMOE sl OCYILECTBICHHUS IIpoLiecca mepe-
XO7Ia BEIIECTBA U3 OAHOH (a3bl u qpyryio;

paccuuThIBaTh U3MEHEHHE BHYTPEHHEHN SHEPTUU Tell, padOTy U MepeIaHHOe/IOTyYeHHOe
KOJIMYECTBO TEIUIOTHI C UCTIOIB30BAHUEM TIEPBOTO 3aKOHA TEPMOIMHAMUKH;
paccUYMTHIBATh PabOTY, COBEPIIECHHYIO I'a30M/Ha I ra3oM, 1o rpaduky 3asucumocta p(V);
BBIUUCIIATH pa0dOTy ra3a, COBEPIICHHYIO IPH U3MEHEHHH COCTOSHUS 110 3aMKHYTOMY
LUKITY;

paccuutbiBath KIIJI TE€nnoBoi MalvHbI;

O0O0BSACHATH IPUHLUIIBI ISHCTBUS TEILIOBBIX/ XOJIOAUIBHBIX MAIIUH;

00001maTh ¥ CHCTEMATU3UPOBATh 3HAHUS (HATpUMED, TIPH COTIIACOBAHUH HEBO3MOXKHO-
CTH CO3JIaHUSI BEYHOT'O ABUTATENs ¢ MEAUIIMHCKUMU HCCIIEA0BaHUSAMU, HAPaBICHHBIMU
Ha YBEIMYCHUE IPOJIOKUTEIFHOCTH )KU3HH YEIOBEKA);

MOJIETIMPOBATh (HallpUMep, HaX0XKJIEHUE YCIOBUM, IPU KOTOPBIX peaabHbIE MPOIECCHI
MOJKHO CUUTATh aIMA0ATHBIMH ),

OOBSACHATH OHATHUSA B IPEIMETHOM U MEXIPEAMETHOM KOHTEKCTaxX (Hampumep, «Bepo-
STHOCTh MAaKPOCKOIIMYECKOTO COCTOSTHUS) U «MaTeMaTHIeCKasi BEPOSITHOCTDY ),
MIPOBOJIMTH CUCTEMHO-UH(OPMAITMOHHBIN aHATN3 (HarpuMep, P MOATOTOBKE aHATUTH-
gyeckoro Jokinana «TernoBbie [BUTaTeNd, OKPYKaoIas Cpeia, 3T0POBbE YEIOBEKAY);
MPUMEHHTH 3HAHUU K PEIICHUIO (PU3HUSCKUX 3a7a4 (BBIYUCIUTEIbHBIX, KAUSCTBEHHBIX,
rpaduyecKkux) Ha YPOBHE ONIEPUPOBAHUS CIECAYIOIIMMH UHTEIEKTYaIbHBIMU OTepalusi-
MU: IOHUMaHUe, IPUMEHEHNE, aHAIN3. CHHTE3, OIICHKa, 0000IIeHNe, CHCTeMAaTH3aIiN

B3aumHblIe npeBpalieHUs X KUAKOCTEN U ra3oB

PaBHOBecue Mexay KUAKOCTHIO U ra30M. HachlleHHbIe MTaphl.
H3otepmsel peanbHoOro raza. Kpurnueckas remneparypa. Kpuruae-
ckoe coctosgHue. Kunenune. CxmkeHue ra3os. BiaxHoCTh Bo3ayxa

OOBSICHATDH MPOLIECCHI NTEPEX0/1a PA3IUYHBIX (a3;

M3MEpPSATH BIAXKHOCTb BO3/1yXa;

O0O0BSACHATH, Kakue (PU3MUECKHEe IPUHLIUIIBI TOJI0KEHBI B OCHOBY Pa3JIMYHbIX YCTPOMCTB
(HampuMep, HOArOTOBUTH JIOKJIAJ O OMOKJIMMATHU3aTope);

MIPOBOAMTH JOMAIITHUE/ IIKOJIbHBIE (PU3NYECKUE HCCIeA0BaHUs (HanpuMep, IpH MOUCKe
OTBETa Ha BONpoc: «MOKHO JI B IOMAIIHUX YCJIOBHAX MOJYYUTh HACHIIIEHHBIN nap?»);
BBICTpauBaTh MMCHbMEHHYIO KOMMYHHKAIUIO (Hapumep, Ipu HanucaHuu scce «Kak
BJIKHOCTh BO3JlyXa BIIUSET HA )KU3HECITEIbHOCTD YeJIOBEeKa?»)

HOBerHOCTHOB HaATS>KEHHUE U KUIKOCTAX

OOBSICHATH MMPOLCCChI, MPOUCXOAAIINEC B TIOBEPXHOCTHOM CJIOC XKUAKOCTH,
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MonekynspHasi KapTUHa MOBEpXHOCTHOro ciosi. [loBepxHocTHas
sHeprus. Cuiia moBepXHOCTHOrO HaTskeHus. CmaunBanue. Kamu-
JISIPHBIE SIBICHUS

JIOKa3bIBaTh MPSMYIO MPONOPIHUOHATIBHYIO 3aBUCIMOCTh TOBEPXHOCTHOM SHEPTUU OT
TJIOIA I TTOBEPXHOCTH KUIAKOCTH;

HAXOJHUTh aHAJIOTHH U pa3inuus (Hanpumep, «MEHUCK KUIKOCTH» U «MEHHUCK B aHATO-
MHWY);

BBICTpAaUBaTh YCTHYIO KOMMYHUKAILIUIO (HAlIpUMep, PU MOJArOTOBKE J0KIana «CMaunBa-
HUE: 3HAYCHHUE B TPOMBIIIJICHHOCTH, OBITY, IPUPOICH)

Teepavble Tesia U UX NPeBpPAaLlleHUE B )KUJAKOCTH
Kpucramnuueckue tena. Kpucramnmdeckas pemerka. AMOpgHBIC
tena. XKuakue kpucramibl. [ledektsl B kpucramiax. OObsicHeHUE
MEXAHUYECKUX CBOMCTB TBEPJBIX TEJI HAa OCHOBE MOJEKYJSPHO-
KHUHEeTH4eckoil Teopuu. IlnaBnenue u orBepaeBanue. M3meHenue
oObema Tena Npu IUIaBJIEHUU U OTBepieBaHuU. TpoiiHas Touka
Jlaboparopnasi padora Ne 5 «U3mepeHue MOAYJIsi YHNPYIroCTH
pe3uHbD

JlaboparopHasi padora Ne 6 «Ha0J/roneHne pocra KpucTaia u3
pacTBopa»

JlaboparopHasi padora Ne 7 «OnpenesieHue yaeJbHON TeNJIOThI
IUIABJICHUS JIb/Aa»

OOBSICHATH KPUCTAIUTUYECKOE CTPOSHUE TBEPIOTO Tea;

0O06001aTh U CUCTEMATU3UPOBATH HHPOPMAIIHIO O CBOMCTBAX KPUCTAIIIIOB B IIPEIMET-
HOM, MEXIPEIMETHOM U METa MIPEeIMETHOM KOHTEKCTax (HalpuMep, NPy BbISBICHUN
00IIEero M Pa3IUIHOTO B CISAYIOMUX KATETOPUSX: TIOTUMOP(PU3M KPHUCTAILIOB, MTOJIH-
Mop(hu3M B OUOIOTUH, TOTUMOP(HU3M KOMITBIOTEPHBIX BUPYCOB);

OO0BsiCHATh U3MEHEHUE 00beMa TeJa IPH IUIABJICHUU U OTBEPACBAHUU;

[TpoBoauTH cucTeMHBINM HH(GOPMALIMOHHBIN aHaNU3 (HampuMep, MPH MOATOTOBKE JOKJIa1a
«ducnokanuu: kpuctayuiorpaduu, reorpadus, BOCHHOE 110, MEIUIIHHAY ),
AHAIM3UPOBATH BIMSIHHUE MTPOLIECCOB IIABJICHHUS JIbJa U KPUCTAILTU3AMHU Okl HA OKPY-
JKAIOUIYIO Cpeny;

OIICHMBATh BKJIAJl POCCUICKUX YUYEHBIX B pa3BUTHE PU3NYECKON HAYKH (HApuMep, mpu
MOArOTOBKE fokiiana «llepcrekTHBHBIC HANPaBICHUS UCCIICAOBAHMS TBEPIBIX TEI)
U3MEPSATh MOJYJb YIIPYTOCTH;

U3MEPSATH YACIBHYIO TETUIOTY TUTABIICHUS

4. JnekTpoauHamuka 51 yac

BBenenue

Ponb OJICKTPOMAIrHUTHBIX CHII B IIPUPOAC U TCXHUKC. 3J'ICKTpI/I‘-IeCKI/II71 3apsaa u

OJICMCHTAPHBIC YaCTUIIBI

OrnepupoBath HHGOPMAIIUEH/3HAHUSIMHU B IPEAMETHOM. MEXKITPEAMETHOM U
MeTanpeIMETHOM KO TeKCTax (HampuMmep, MpeICcTaBUTh B BUAE CXe-
MBI/PUCYHKA B3aMMOCBSI3b MOHSTHI, UMEIOIINX OTHOIICHHUE K MOHITHIO «3JIEK-
TPOMarHUTHOE TI0JIe»; OTPEAeIUTh COOBITHE B UCTOPUH Poccuu, cpaBHUMOE €
OTKPBITHEM MaKCBEJIOM 3aKOHOB AJIEKTPOIMHAMUKH );

AKCIIEPUMEHTAIIBHO JOKa3bIBaTh, YTO ANEKTPUUECKUN 3aps]l ONpeesieT UH-
TEHCUBHOCTb JIEKTPOMArHUTHBIX B3aHMMOICHCTBHIA

JIeKTPOCTATUKA

OOBICHATH MEXaHU3M QJICKTpU3alU TCII;

Onektpusanus Ten. 3akoH Kynona. EquHunel anexkrpudyeckoro 3apsna. Biau-
MOJICHCTBUE HEMOJBMKHBIX JJIEKTPUUYECKUX 3apsiioB BHYTPU OIJHOPOIHOTO
quanekTpuka. OlieHKa mpefena npodyHocTH W Moaynst KOHra MOHHBIX KpH-

MCIOJIb30BaTh NU(PPOBYIO TEXHUKY MPU MPOBEACHUS PU3NYECKUX IKCIIEPU-
MEHTOB (HampuMep. NPeAbSIBUTH B BHJIE (OTO OTYET CLIOCOOBI AIIEKTPU3ALMU
T€J1, BHIOJHEHHBIE B JOMAIIHUX/IIKOJIbHBIX YCIOBHSIX);
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CTaJIJIOB.
bnuskonelictBue U aelicTBUe Ha paccTOSHUM. DiekTpuueckoe mnose. Hanps-
KEHHOCTh 3jekTpuyeckoro mois. Ilpunuun cynepnosunuu noieil. Jlunuum
HaIpPsHKEHHOCTHU 3JIEKTpudeckoro nojst. Teopema [aycca. Ilone 3apsokeHHOM
IUIOCKOCTH, cdepbl u mapa. [IpoBogHNKN B 3eKTpocTaTuyeckoM mose. Ju-
AJIEKTPUKHU B JIEKTpOCTaTUYECKOM 1ose. [Tonspuzanus AU3IeKTPUKOB.
[ToTeHnManbHOCTH 3JEKTpocTaTHUecKoro mnojs. [loTeHuuansHas sHeprus 3a-
psna B OJHOPOJHOM 3JIEKTPOCTATUYECKOM IIOJIE. DHEprus B3auMOJEHCTBUSA
TOUCYHBIX 3apAnoB. [loTeHIMAan 3JIEKTPOCTATUUECKOTrO MOJS U Pa3HOCTh IO-
TEHLUAJIOB.

CBs13b MEXAY HANPSYKEHHOCTHIO 3JIEKTPOCTATUYECKOIO MOJIsl U Pa3HOCTHIO TO-
TEHIIMAJIOB. DKBHUIOTCHIIMAJIbHBIE TMMOBEPXHOCTH. M3MepeHue pasHOCTH TO-
TEHLHAJIOB. DKCIEPUMEHTAIbHOE OIPEJACICHUE AJIEMEHTAPHOIO 3JIEKTpUYe-
CKOT0 3apsija.

Onektpuueckass eMkocTb. KonneHncaropsl. EMKOCTh IJIOCKOrO KOHJZIEHCATOpAa.
Paznuunbie THIBI KOHAEHCATOPOB. CoeMHEHNs KOHIEHCATOPOB. DHEPrus 3a-
PSKEHHBIX KOHJICHCATOPOB U MPOBOJIHUKOB. [IprMeHeHne KOH1eHCaTOPOB.
KontpoJbHas padora no teme «JIeKTPOCTATHKA»

3anuChIBaTh 3aKOH Kysl0oHa B BEKTOPHOM BH/IE;

BBIYUCIISITH CUJIB B3aUMOJICHCTBUS TOUECUHBIX 3aPs/I0B;

BBIUHUCIIATh HAMIPSDKEHHOCTh 3JIEKTPOCTATUYECKOTO OISl OAHOTO/ HECKOJIBKUX
TOUYEYHBIX JICKTPUUECKUX 3apPSI0B;

BBIUUCIIATH MOTEHLUAI JIEKTPOCTATUYECKOTO 110JIs1 OJJHOI'O/HECKOIBKUX TO-
YEYHBIX AIEKTPHUECKUX 3aPSJIOB;

U3MEPATh PA3HOCTh [TOTEHIMAJIOB;

U3MEPATH YHEPTUIO AIIEKTPUUYECKOTO OIS 3apSHKEHHOTO KOH/IEHCATOPa;
BBIUHUCIIATH SHEPTHUIO 3JIEKTPUUYECKOI0 MOJIS 3apsHKEHHOI0 KOHJIEHCATOopa;
co0umo1aTh TPeOOBAHNUS TEXHUKH O€301TaCHOCTH MPH padoTe C IIEKTPUIECKHU-
MU TIpUOOpaMu;

BJIAJIETh CIIOCOOAMU OKa3aHHUs TIEPBOM MTOMOIIM TPU TPaBMax, CBSI3aHHBIX C
AJIEKTPUUYECKUM JJa00PATOPHBIM 000PYI0OBAaHUEM U MPOYMMHU JIEKTPHUUECKUMHU
YCTPOMCTBAMU;

reHEepUpOBaTh HJIeH (Ha IPUMEp, IPEUIOKUTE CIIOCOObI KaK CIeNIaTh CUIIOBbIE
JIMHUAU 3JIEKTPUYECKOTO TIOJISI «BHIUMBIMI);

OOBSICHATH CMBICII METO/I0JIOTHYECKUX TEPMUHOB (HampuMmep, oueMy Teopema
["aycca siBisieTcst TeOpeMoid, a He POPMYIION UM 3aKOHOM);

BBICTPAaNBAaTh CBOIO 00Pa30BaTENbHYIO TPAEKTOPHUIO TIPHU OCBOCHUH TEMBI;
OpPraHU30BBIBAThH CBOIO JAEATENBHOCTD (HAIPUMEp, IPU BBIOJIHEHUH IPOEKTa
«INEKTPOEMKOCTh YETIOBEKAY);

IPUMEHHUTDH 3HAaHUM K PelICHUIO (PU3NUYecKHX 3a7a4 (BBIYUCIUTENbHBIX, Kade-
CTBEHHBIX, Tpa)UuecKiX) Ha YPOBHE ONEPUPOBAHUS CIEAYIOIINMHI HHTEIIICK-
TyaJbHBIMH ONEpalMsIMU: IOHUMaHNue, IPUMEHEHHUE, aHalIu3. CUHTE3, OLICHKa,
00001IeHne, CUCTEMAaTHU3ALUHA

ITocTOsAHHBIN JIEKTPUYECKUIT TOK

Onexrpuueckuid Tok. [ImoTHOCTH TOKa. Cnia Toka. DNEKTPUYECKOE MOJIE IIPO-
BOJIHMKA ¢ TOKOM. 3akoH OMa a1 yyacTtka nenu. ConpoTuBiieHHE IPOBOIHU-
Ka. 3aBUCUMOCTb 3JIEKTPUUECKOI0 CONPOTUBIIEHUS OT TeMneparypsl. CBepx-
poBOAMMOCTh. PaboTa 1 MomHOCTh TOKa. 3akoH Jxoyins - JleHna. DnexTpu-
yeckue nenu. [locnenosarensHoe U MapaienbHOE COETUHEHHS IPOBOIHUKOB.
W3mepeHue cuibl TOKa, HAPSHKEHUSI U COMPOTHUBIICHUS. DIEKTPOABIKYIIAS

N3MepaTh cuity ToKa, HAaPSYKEHHUE, MOIIHOCTD 3JIEKTPUUYECKOTO TOKA;
n3mepsaTh J/1C 1 BHyTpeHHEE CONPOTUBIECHUE UCTOYHUKA TOKA;

BBITIOJIHUTH PACUETHI CUJIBI TOKA U HANPSKEHUI HAa Y4aCTKaX 3JIEKTPUUECKOM
LIeITH;

AHAJIM3UPOBATH LMW MTOCTOSTHHOTO TOKA, coaepskaiiue nctounuk I/1C;
BECTH JHUAJIOT, BHICIYIIMBAThH MHEHHE OIIIOHEHTA, y4aCTBOBATh B JUCKYCCHUH,
OTKPBITO BEIPAKATh CBOE€ MHEHHE (Hanpumep, «I1onokuTenpHbIe 1 OTpHIla-
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cuna. ['agpBaHUYECKHE PJIEMEHTBI. AKKYMYJISTOPBL.

3akoH OMa a1 nosHoM nenu. 3akoH OMa /715 yJacTKa LeNH, COJIEPKAILEro
DJIC. PaboTa 1 MOIIIHOCTh TOKA Ha y4dacTke menu, coaepxkamem DJ[C. Pacuer
CJIOKHBIX 3JIEKTPUUYECKHUX IIETEH.

KonTpoasHnas padora no teme «IlocTOSAHHBII 3JIEKTPUUYECKHHA TOK)
Jlaboparopnasi padora Ne 8. «Mi3MepeHne cONPOTUBJIEHU OMMETPOM»
JlaGoparopnas padora Ne 9 «OnpenesieHue yaeJbHOT0 CONPOTUBIICHUSA
rpagura»

JlaGoparopnas padora Ne 10 «M3yueHue nmoc/jie1oBaTeJIbHOI0 M MapaJ-
JIEJIbHOTO COeITMHEHUI MPOBOTHUKOBY»

Jlaboparopnasi padora Ne 11 «M3mepenne I/1C u BHyTpeHHEro conpo-
THBJIEHUS] HCTOYHHKA TOKA)

TEJIbHBIE CTOPOHBI JAEHCTBHS SJIEKTPHUECKOTO TOKAY);

POBOIUTH (PU3MUYECKOE MCCIICIOBAHNE (HAIPUMED, TOKAKHUTE IKCIIEPHUMEH-
TaJIbHO, YTO C WJIa TOKA B IIPOBOJHKMKE HE 3aBUCHT OT €r0 (OpMBI);
npuMeHsTH npaBuia Kupxroda st pacuera CI0XKHBIX IEKTPHUECKUX LETeH;
NPUMEHATH 3HAHUS K PEIICHUI0 GU3UIECKUX 3aa4 (BBIYMCIUTEIbHBIX, Kaue-
CTBEHHBIX, I'papUuecKx) Ha YPOBHE ONEPUPOBAHUS CIICTYIOIIUMHI UHTEIJICK-
TyaJbHBIMH OI€palMsIMU: IOHUMaHKe, IPUMEHEHHUE, aHAIIU3, CHHTE3, OIICHKA,
0000111eH1Ee, CHCTEMATH3AINS

DJIeKTPUYECKUH TOK B Pa3JIHYHBIX cpeax

DneKTpuyueckas MpOBOAUMOCTh Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIU-
MOCTb MeTaj1oB. CripaBeyIMBOCTh 3aKk0oHa OMa. DJIEKTpUYECKHU TOK B pac-
TBOPAxX M pacIuIaBax 3JIEKTPOJIUTOB. 3aKOH AIEKTpoin3a. TeXHUYECKOe Mpu-
MEHEHHE JJIEKTPOIN3a. DIIEKTPUUECKUI TOK B razax. HecamocToOsATENbHBIN U
CaMOCTOSITENbHBIN pa3psaabl. TUIIBI CAMOCTOATENBHOTO pa3psiia U UX TEXHUYE-
CKO€E NIPUMEHEHHUE.

[Ina3zma. Dnexrpuyeckuit Tok B Bakyyme. {uon. Tpuona. DaeKTpOHHBIE TyYKH.
DJEeKTPOHHO-Ty4eBas TpyOKa. DJIEKTPUUECKUN TOK B OJTYIPOBOJHUKAX.
CobcTBeHHAs ¥ TPUMECHAs AJIEKTPOIPOBOIUMOCTD MOJIYIPOBOIHUKOB. DJIEK-
TPOHHO-ABIPOUHBIN nepexon (p-n). [TomynpoBonHukoBsiit uon. Tpansucrop.
TepmucTops! 1 (OTOPE3UCTOPHI.

KonTpoJsbHasi paboTa mo teme «JIEKTPHYECKHI TOK B Pa3JIMYHBIX Cpe-
Aax».

JlabopaTopnasi paGora Ne 12 «OnpenesieHue 37 1eMEHTAPHOTO 3apsAaa»

OOBACHATH MEXAHU3M BJIEKTPUUYECKON MPOBOJUMOCTH PA3JIMUHbIX BEIECTB;
apryMeHTHpOBaTh IPAHULIbI IPUMEHUMOCTH 3aKkoHa OMa;

olpeneNsii TeMreparypy HUTH HaKaJIUBaHUS;

U3MEPSATH DJIEKTPUUECKUN 3apsi]] 3JIEKTPOHA;

CHMMATh BOJIbT-aMIEPHYIO XapaKTEPUCTHKY AUO/A;

OIEpUPOBATH NOHATUSMHU B IIPEIMETHOM, MEXIPEIMETHOM U METANPEAMET-
HOM KOHTEKcTax (Hampumep, «IMHUCCUS»);

CpaBHMBaTh MH(OpMaIHIO (HalpUMEp, MOArOTOBbTE CPABHUTEIBHYIO TaOIHILY
«Turbl caMOCTOATENBHOTO Pa3psiia», BBIACINTE KPUTEPUH, T10 KOTOPBIM BbI
CTPYKTYpUpPYETE CTPOUKH TaOJINLIbI);

UCIMOJIb30BaTh IU(PPOBYIO TEXHUKY (HAIIpUMEp, HOATOTOBbTE (POTOATLOOM
«CaMOCTOSITENTbHBIM 1 HECAMOCTOSITETIbHBINA pa3psiibl»);

000011aTe HH(pOPMaIIO/3HAHMNS;

BECTH JIMAJIOT, BHICITYIIMBAaTh MHEHHUE ONIMOHEHTA, y4aCTBOBAaTh B INCKYCCHUH,
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3PEHMUSI;

MIPUMEHSTh 3HAHUS K pelIeHNI0 (PU3NUecKuX 3a7ay (BbIUMCIUTEIbHBIX, Kaue-
CTBEHHBIX, I'papuuecKkx) Ha YpOBHE ONEPUPOBAHUS CIIETYIOIIUMHI UHTEIICK-
TyaJIbHBIMH OIlEpallisIMU: TOHUMaHNe, IPUMEHEHHUE, aHaIn3, CHHTE3, OIICHKA,
0000111eHHEe, CUCTEMATU3AINS

S. ®usnyecknii npakTukym 20 yacos
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. Isyuyenue nBuxenus teaa, OpOIIEHHOTO TOPU30HTAILHO

. UccnenoBanue ABuKEHUS Tena MO ACMCTBUEM IIOCTOSHHON CHJIBI

. DKCiepuMeHTalbHAas TPOBEPKA 3aKOHA COXPAHEHUS UMITYJIbCa

. CpaBHeHUE pabOTHI CHITBI C U3MEHEHUEM KHHETHYECKON YHEPTHH Tea.

. OnbiTHAs poBepka ypaBHeHus Kianeitpona.

. Onpenenenue y1eabHON TEIUIOEMKOCTH BEILIECTBA U TEIJIOEMKOCTH TeJla
. Omnpenenenne eMKOCTH KOHJIEHCATOpa

. Onpexnenenne TemMreparypHoro K03 guireHTa ConpoTUBICHUS METU

. UccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUSI TEPMOPE3UCTOPA OT TeMIepa-
TYpBI

10. IToctpoenue BAX anexTposnta

O 0 1N DN B W —

HccnenoBaTh MpOsBIIEH U 51 BTOPOro 3akoHa HproToHa;

HCCIIE/IOBATh B3aMMOCBSI3U MEXAY (PU3NUECKUMHU BETMYNHAMH, OTHCHIBAIO-
IIMMU JIBUYKEHHE TeJla, OpOIIEHHOI0 0 YIJIOM K TOPU30HTY U TOPU30HTAIIb-
HO;

UCCJIE/I0BATh YCJIOBHS BBIMIOJHEHUS 3aKOHA COXPAaHEHUU MUMITYJIbCa IPH CO-
yapeHUH YIpyrux I1apos;

OIpeNeNATh YEIbHYIO TEINIOEMKOCTb BELIECTB U TEIJIOEMKOCTh Tell;
OIPEAEIATh EMKOCTh KOHJEHCATOPA;

IPEJCTABIATh PE3YIbTaThl (PU3NYECKUX U3MEPEHHUH B PA3IMYHBIX (opMax
(Tabnuupl, rpaduky, 1MarpaMMsl U ap.);

OLIEHUBATh JOCTOBEPHOCTH JJAHHBIX, MIOYYE€HHBIX B (DU3MUYECKOM IKCIIEpH-
MEHTE;

JIOKa3bIBaTh BBIIIOJHEHUE 3aKOHOB,;

KOHCTPYHPOBATh BOJIbTMETP/aMIIEPMETPE N3MEHEHHBIMH TIPeIeIaMu H3Mepe-
HUH;

U3MEPATH TEMITePaTypHBIN K03()(HUIIMEHT COTPOTHBIICHHUS METAIIIIOB U JJICK-
TPOJIUTOB;

MOJIb30BATHCS HIIEKTPOHHBIMH TAaOJIUIIAMU JJIS IIOCTPOEHUS TpaduKoB U 0Opa-
OO0TKM pe3yabTaTOB U3MEPECHUIA.
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Temarnuyeckuii miianx PU3UKA 11 kiaace

5 gacoB B Henemo. Beero 170 gacos

New/n | Haspanue Tembr JIaGopatopubie paboTsl | 3aueTHble paboThl | Beero yacos
1 DJIEKTPOMArHeTU3M 2 2 24
2 Konebanus 1 BOJTHBI 1 3 31
3 OnTuka 5 4 25
4 OCHOBBI CHIEIIMAJILHON TEOPUH OTHOCUTEIBHOCTH 4

5 KBanToBas ¢u3uka. duszmka aToma ¥ aTOMHOTO sijipa | 1 2 36
6 Crpoenue Beenennoit 1 1 13
7 Ou3nYecKuil NPaKTUKYM 10 20
8 0O060011aro1Iee TOBTOPCHHE 2 16
9 3akIoYeHne 1

Bcero: 20 12 175

OcHoBHOE cofiepKaHue

OcHoOBHBIE BUIbI YIEOHOH JEATEIHHOCTH

1. DaexkTpoMarneTusm 24 yaca

MarnurHoe 1moJjie Toka

MarauTHbI€ B3aUMOJEHCTBUSA. MarHUTHOE MOJIe TOKOB. BEKTOp
MarHMTHON MHIYKIUH.

[ToTok MarHuTHOM MHAYKUIMU. JINHUK MarHUTHOW MHIYKIMH. 3a-
koH buo-Casapa-Jlannaca. 3akon Amnepa. CUCTEMBI €IMHULL AJIs
MarHUTHBIX B3aumozeiicTeuil. [Ipumenenns 3akona Amnepa. Jiek-
TpOU3MepUTENIbHbIE MTPUOOPHI. JlelicTBUE MAarHUTHOTO MOJIS Ha
nekymwmiics 3apsan. Cuna Jlopenna. [Ipumenenne cuibl Jloperria.
[MKIU4YeCcKui yCKOPUTEIb.

Jlaboparopnasi padora Ne 1. Hab1ronenne 1eiicTBUsI MATHUT-
HOI'0 IOJISI HA TOK

OnuchIBaTh aHATUTHYECKU U IpadMueCKy MarHUTHOE IOJIe TOKA;

COITOCTABJIATHh XapPAKTCPUCTUKHU BJICKTPUUCCKOTO U MArHuTHOT'O HOJ'IGI\/’I;

JIOKa3bIBaTh HE OTEHLIUAIBHOCTh MarHUTHBIX CHUII;

HU3MEPATb MHAYKIIHUIO MArHUTHOT'O I10JIA;

BBIYHCIIATH CUJIBL, JEMCTBYIOIME HA IPOBOJHUK C TOKOM B MarHUTHOM I10JIE;
BBIYUCIIATH CHUIIBI, HeﬁCTBYIOIHHG Ha BJICKTpI/ILIeCKI/Iﬁ 3apsanm, HBHX(YMHﬁCﬂ B MarHuTHOM
1oJIE;

Ha0Ir0/1aTh AeicTBUE CUIIbl AMIIepa Ha MPOBOJHUK C TOKOM;

00BICHITH IMPUHIUIT JleﬁCTBI/ISI SJICKTPOABUTATCIIA,

CpaBHUBATh 0OBEKTHI (HAIIPUMEP, 0 KAKMUM KPUTEPHSIM MOKHO COIIOCTABUTH TEOPEMY
I"aycca st anexTpudeckoro noss u 3akoH buo-Casapa-Jlannaca J1jist MATHUTHOTO TOJIS);
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KOHCTPYHPOBaTh OOBEKTHI (HapUMep, CKOHCTPYUPYITE NEeHCTBYIOIINUNA MAaKeT yCKOPHUTe-
st);

orepupoBath HHGOpMaIUEil/3HaHUAMU B IPEIMETHOM U MEXIIPEAMETHOM KOHTEKCTaxX
(Hampumep, KaKuM 00pa3oM UCTIOIB3YIOTCSI MacC-CIIeKTporpadbl B MOJIEKYISIPHOM OHo-
Joruu (OTBET MPEICTaBbTE B BUJIE NIPE3CHTAIINN));

BECTH JHAJIOT, BHICIYIIMBATh MHEHHE OINIIOHEHTA, yYaCTBOBATh B TUCKYCCUH, OTKPBITO
BBIpaXKaTh M OTCTaUBaTh CBOIO TOUKY 3pEHHUH (HApUMEp, TP MOJATOTOBKE U MPOBEACHUN
nuckyccun «bosnpiioit anponnsiii kosnaiinep BAK): skoHOMHUYecKuil MpOEKT, TEXHOIIO-
TUYECKHI TPOEKT, HAyYHBIN MIPOEKT);

MPOBOJIUTH CUCTEMHO-UH(OPMAIIMOHHBIN aHANN3 (HapuMep, MpH MOIrOTOBKE JOKIIA1a
«PanuanuoHHbIe Mosca MIaHeT»)

DJIEKTPOMAarHUTHAs1 MHAYKIHSA

OtkpsITHE 251eKTpOMarHuTHOM nHAyKuuu. IIpasuio Jlenna. 3akon
AJIEKTPOMATrHUTHON MHAYKIMU. BUXPEBOE 2IEKTPUYECKOE TIOJIE.
O/J1C nHayKIMY B IBMKYIIUXCA IPOBOAHMKAX. HAYKIIMOHHBIE
TOKHW B MAaCCHBHBIX IIPOBOJHUKAX.

CaMOI/IHHYKI_II/ISI. I/IHI[YKTI/IBHOCTB. BHCPFI/IH MAarguTHOTIO I10JIA TOKA.

Jladoparopnas padora Ne 2 «M3yueHue siBJIeHUs J1eKTPOMAar-
HUTHOI MHAYKIUH»

KonTposbHas pabora no teme «MarautHoe mnoJie. Jj1eKTpo-
MATHUTHAS] HHIYKIUSD

WccnenoBath siBIEHNUE 2JIEKTPOMArHUTHOW MHAYKIIMH;

OOBSICHATH IPUPOAY SIBJICHUS U 3aKOHOMEPHOCTHU 3JIEKTPOMArHUTHOM UHAYKIINH;
BBIYUCIISATH SHEPTUIO MATHUTHOTO IOJIS;

Ha0JII0AaTh BOSHUKHOBEHUE WHAYKIIMOHHOTO JIEKTPUUYECKOIO TOKA B 3aMKHYTOM IIPOBO-
JSI1EM KOHTYpeE NpU U3MEHEHUU MarHUTHOTO ITOTOKA, IPOHU3BIBAIOIIETO 3TOT KOHTYD;
OOBSICHATH PUHIIMII ACHCTBUS 3JEKTPOJIBUTATEIIS;

OOBSACHATH NPUHLUI JAEUCTBUS F€HEpATOpa 3JIEKTPUIECKOI0 TOKA;

OOBSICHATH METO/I0JIOTUYECKHE KaTeTOPHH (HalpuMep, COocTaBbTe npaBuio JleHna u
npunnun Jle Hlatense-bpayna);

(GopMyIMpPOBATE JINYHOCTHO-3HAUUMBIE LIEIH MTPHU U3y4eHUH (U3UKH (Harpumep, pu
HanucaHuu 3cce «Kak 1enaroT OTKphITHS JH0H (Ha IpUMeEpe OTKPBITHS 3aKOHA AJIEKTPO-
MarHUTHON UHIIYKITUHN)»);

CUCTEMAaTHU3UPOBaTh U 0000111aTh HHGOpMaIMIO/ 3HaHUA (HapuMep, pH MOATOTOBKE
J0KJIa/1a «DJIeKTPOMAarHUTHAs MHIYKIMA: OT 3aKOHA JIO IPOMBIIIJICHHOTO TPUMEHEHUS»);
MIPUMEHSTH 3HaHUSI K PEHICHNIO (PU3NYECKHX 3a]a4 (BBIYMCIUTEIbHBIX, KAUECTBEHHBIX,
rpadMUecKrX) Ha YpOBHE ONEPUPOBAHUS CICAYIOIIMMU UHTEIEKTYalbHBIMH ONepalusi-
MU: TOHMMAaHNe, IPUMEHEHUE, aHaJIN3, CHHTE3, OIIeHKa, 0000I1IeHre, CHCTeMaTU3allus

MarHuTHbI€ CBOHICTBA BellleCTBa

MarauTHas NpOHUIIAEMOCTh — XapaKTePUCTUKA MarHUTHBIX
CBOWCTB BeleCTB. Tpu Kiacca MArHUTHBIX BemecTB. OObsCHEHNE
napa- 1 nuamaraerusma. OCHOBHBIE CBOMCTBA (peppOMarHeTHKOB.

OOBACHATH MarHUTHBIE CBOMCTBA BEIIECTB;

HaXOJUTh BEIIECTBA C ONPEICIICHHBIMI MAarHUTHBIMU CBOMCTBaMH (Hampumep, cobepure
KOJIJICKIMIO BEIIECTB C Pa3HBIMU MarHUTHBIMH CBOIMCTBaMHN);

ornepupoBath HHGopMaIueil/ 3HaHUSIMHU B IPEIMETHOM, MEKIIPEIMETHOM U METanpe.i-
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O npupone dpeppomarnerusma. [lpumenenue peppoMarHeTHKOB.

METHOM KOHTEKCTax (HalmpuMmep, IpH MOATOTOBKe 110 kiana «[ ucrepesuc B pusuke, Ouo-
JIOTHH, COIIMOJIOTUN ¥ SKOHOMHUKE: CYIIIHOCTh M MPOSIBIICHHUEY);

CHUCTEMAaTHU3UPOBATh U 000011aTh HH(GOPMaIUIO/ 3HAHUS (HAITpUMED, U300pa3UTe IJICK-
TPOJUHAMHYECKYIO KapTUHY MUPA);

OILICHUBATh BKJIAJ] OTCYECTBEHHBIX YUCHBIX B Pa3BUTHE (DU3NUYCCKON HAYKH

Koseoanusa u Boausbl 31 yac

Mexannuyeckue KoJied0aHust

Knaccudukanum xonebanuii. YpaBHeHHe IBUKEHUS IPy3a, M0JIBE-
LIEHHOr'O Ha MPY>KUHE. Y paBHEHUE JIBH)KCHHUSI MAaTEMaTUYECKOTO Ma-
atHuKa. ['apmonmnueckue konebanus. [lepuon u gactora rapMoHHYe-
ckux konebanuii. @a3a konebanuii. OnpenencHue aMILTUTYAbI U
HAYaIbHOU (Pa3wl M3 HAYABHBIX ycIoBHA. CKOPOCTh U YCKOPSHHE
pu rapMoHH4ecKux konebanusx. [IpeBpamienus suepruu. 3aTyxa-
forue kKonebanus. Berayxkaernabsie koyiebanus. Pesonanc. CrnoxeHne
rapMoHn4eckux konebanuil. Cektp koneOaHuil. ABTOKoJIeOaHus.
Jladoparopnas padora Ne 3. Onpenesenne yckopenusi cB000I-
HOT'0 NA/ICHUs] ¢ MOMOIIBI0 MATEMATHYECKOI0 MASITHUKA»

Knaccudumnuposars koebanus;

UCCIIEIOBATh 3aBUCUMOCTH TIepHO/ia KoJIeOaHUi MaTeMaTHYECKOTO MasiTHUKA OT €ro
JUIMHBI, MacChl U aMILJIUTY1bI KOJeOaHMii;

HCCIIEIOBATh 3aBHCUMOCTH TIepro/ia KojeOaHmid Tpy3a Ha MPYKUHE OT €r0 MacChl U
KECTKOCTH IPYKUHBI,

BBIYUCIIUTH MEPHO KOJICOaHUH MAaTEMaTHYECKOTO MasITHUKA MO0 U3BECTHOMY 3HAYCHHUIO
ero JUINHBI;

BBIYUCIIATH MIEPHOJ KOJIEOaHH Tpy3a Ha MPYKUHE 110 U3BECTHHIM 3HAUCHHSIM €TI0 Mac-
Chl ¥ JKECTKOCTH NPYKHUHBI;

OTIepHpOBaTh MHPOPMALIUEH/3HAHUAMHU B METAIPEAMETHOM KOHTEKCTE (HallpuMep, pu
oTBeTe Ha Bompoc: "Kakue Bubl Koje6aHuil MOKHO BBIIEIUTD, IIPU UCCIEIOBAHUN
(GYHKIIMOHUPOBAHMSI YEJIOBEYECKOTO OpraHu3Ma?»);

UCCIIEI0OBATh 3aBUCUMOCTH MEX1y BETMUMHAMH B METANPEIMETHOM KOHTEKCTE
(HampuMep, OT KaKHX MMapaMeTpOB 3aBUCHT aMILTUTY/Ia pa3Maxa pyK 4eloBeKa Ipu
xob0€e; MoCcTpoiiTe rpaduk aMIUIUTY/bl TEMIIEPATyphl BO3AyXa (pa3HOCTh MEXKAY MaK-
CHUMaJIbHBIM ¥ MUHUMAaJIbHBIM 3HAUEHHSI MU TEMITEPATYpHhI) 32 ONPEIeSICHHBIN TePHO
(cyTku, Henens, Mecsll, TO1);

JIOKa3bIBaTh MOJICTBHOCTD MPEICTABICHUI O TAPMOHUYECKUX KOJICOaHMSIX;
UCCIIEI0BaTh BIUSHHUE PA3JIMYHBIX ()aKTOPOB Ha PE30HAHC (HampuMmep, MPOBEIUTE UC-
cienoBaHue «BiHsHUE CONPOTHBIICHHS B CUCTEME Ha PE30HAHCY);

M0JIb30BaThCs LIUPPOBOI TEXHUKON M KOMIBIOTEPHBIMH ITpOrpaMMaMu 00paboTKU
uppoBoit HHPopMaIUH (HarpuMep, CHUMHUTE BUaeopuiibM «JItoau pe3oHupyoT»);
orepupoBaTh HHPOPMALIUEH/ 3HAHUAMH B TOJIMETHOM, MEXIIPEIMETHOM U METAIIpe/I-
METHOM KOHTEKCTax (HalmpuMep, OATOTOBBTE JOKIIA] «ABTOKOJICOAHUS B )KUBOW U HE-
KUBOU MPUPOJIE»)

31




DJIeKTPOMArHUTHbIE KOJIeOaHu s

CB00OOoIHBIE U BBIHYX/ICHHBIC 3JIEKTPOMarHuTHbIE Kosnebanus. [1po-
1ecchl B kosebaTtenbHoM KoHType. DPopmyna Tomcona.
KountpoabHas padora no teme «MexaHuveckue U 3JIeKTPoMAar-
HUTHbBIE KOJIEOAHUSD)

Ha6nronate ocuuiiorpaMMbl FapMOHMYECKUX KOJICOAHUH CUIIBI TOKA B LIETIH;
CpaBHUBATH npouecchl B L-C-KoHType ¢ KoebaHUIMU MaTeMaTHYECKOr0 MasiTHHUKA,
OIlepupoBaTh UHPOPMALIUEH/ 3HAHUAMH B ITOJMETHOM, MEXIIPEIMETHOM U METAIpe/I-
METHOM KOHTEKCTax (HampuMmep, Mpu Hanucanuu 3cce «O0paTHas cBs3b B (U3MKE,
OMOJIOTUH, XUMUU U COIIMOJIOTHNY);

NPUMEHSTH 3HAHUS K PEIICHUI0 (PU3MUECKUX 3aa4 (BBIYMCIUTEIbHBIX, KA4YeCTBCHHBIX,
rpaMuecKux) Ha ypOBHE ONEPUPOBAHUS CIEAYIOIIMMHU HHTEIUICKTYaIbHBIMU Ollepaliy-
SMU: IOHUMaHKE, TPIMEHEHHEe, aHaJIN3, CHHTE3, OIICHKa, 0000IIeHNE, CHCTEMAaTH3 Al

IlepeMeHHbBIN JIeKTPUYECKUH TOK

JelicTByrolye 3HaYEHUE CUIIbI TOKA U HaIpsKeHUs. Pe3ucrop B 1e-
1 riepeMeHHoro Toka. Konznencarop B nenu nepeMeHHoro Toka. Ka-
TYILIKa HHAYKTUBHOCTHU B LIENH IEPEMEHHOI0 TOKa. 3akoH Oma yiu
LIeNY IEPEMEHHOTO TOKa. MOIIHOCTD B 1IENH IEPEMEHHOI0 ToKa. Pe-
30HAHC B dJIEKTpUUYeCKo 1enu. Jlamnoselii reneparop. I'eneparop
Ha TPaH3HUCTOPE.

Hab6nronaTe ocpuiorpaMMbl TapMOHHUYECKUX KOJIEOAHUM CHUJTBI TOKA B IICTIH;
PacCUMTHIBATH 3HAYCHUS CUJIbI TOKA W HAIIPSKEHUS HA DJIEMEHTAX IEMH MePEMEHHOTO
TOKa;

MCCJIEI0BATh SIBJICHUE DJIEKTPUUECKOTO PE30HAHCA B MOCIEAOBATEIILHON 1I€TIH;
BBIBOJUTH 3aKOH OMa JIJIsl DJICKTPUYECKOM IeTH IIEPEMEHHOT0 TOKa

IIpousBoacTBoO, Nepegaya, pacnpeaeaeHue U HCMOJIb30BaHUE
3JIEKTPUYECKOH IHEPTUH

I'eneprpoBaHue MEKTPUYECKON S3HEPTHU. | '€HEpATOp MEPEMEHHOTO
Toka. Tpancopmatop. Beimpsmutens nepemMeHHoro Toka. [Ipous-
BOJICTBO U MCIOJIb30BAHUE IEKTPUUECKOM 3HEprun. [lepenaua u
pacrpeniesieHle MeKTPUUecKoi sHeprun. IPPEeKTUBHOE HCIIOIB30-
BAaHHE DJIEKTPUYECKON IHEPTUU

OOBSICHAITH U UCCIIE0BATh IPUHIIUI IEHCTBUS T€HEPATOPA IEPEMEHHOI0 TOKa;
OOBSCHATH U HCCIIEA0BATh IPUHIIUII AeHCTBUS TpaHcPopMaTopa;

YMETb BECTU JUAJIOT, BBICIYILIMBATh MHEHUE ONIIOHEHTA, y4aCTBOBATh B JUCKYCCHH,
OTKPBITO BBIPAXKaTh U OTCTaUBATh CBOIO TOUKY 3pEHUHU (HAIIpUMeEp, P MOATOTOBKE U
MpOBEICHNH AUCKYyccHil «cnonb30BaHNE MEXAHUYECKOW SHEPTUH, BHYTPEHHEHN dHEP-
THH, DJIEKTPUYECKON YHEPTHH: MPEUMYIIECTBA U HEAOCTATKNY», «I(H(HEKTUBHOCTH UC-
[10JIb30BAHUSA AIEKTPUUECKON SHEPTUNY);

BBISIBJISITH CBOM JINUYHOCTHBIE Ka4eCTBA/0COOEHHOCTH B TBOPUYECKOH J1eATENLHOCTH B 00-
nactu GpU3MK U (Harpumep, Mpy HamMcaHuu 3cce «I'eHepaTopbl-ycTpoicTBa U TeHepa-
TOPBI-TIIOTN);

CUCTEMATHU3UPOBaTh U 00001aTh nHpOpMalnio/ 3HaHUS (HapuMep, MpU MOATOTOBKE
noxnana «KIIJ] pa3nuyHbIX 3EKTPOCTAHIHIN);

OCO3HABaTh FKOJIOTMYECKHUE MPOOIEMbI

Mexannuyeckue BOJHbI. 3BYK

Bounnossie siBnenus. [lonepeunsie BosHbl. [[nmruHa BosHbL. CKOPOCTH
pacmpocTtpaHeHus BoJIHBL. [IpogonapHbie BONHEL. YpaBHEeHHE Oery-
et BoHbl. CTosTuMe BOJIHEI KaK CBOOOIHBIE KOeOaHus Tell. BoIHbI

PaznuuaTh konebGaTeabHbIE U BOIHOBBIE ITPOLIECCHI;

3aMUChIBaTh B AHAJTUTUYECKON (popMe ypaBHEHHUE BOJIHBI;

KJIacCU(UIIUPOBATh 3BYKOBBIE BOJHBI;

OILICHMBATh JUIMHY BOJHBI (HaprUMep, KaKk MOYKHO OIIEHUTb JUIMHY BOJIH Ha MOPE);
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B cpezie. 3ByKOBbI€ BOJIHBL. CKOPOCTh 3ByKa. My3bIKaibHbIE 3BYKU U
mrymbl. ['poMKoOCTh 1 BBICOTa 3BYKa. TeMOp. Jlnana3oHbl 3ByKOBBIX
4acTOT. AKyCTHYECKHI pe3oHaHC. M3nydyeHue 3Byka. YIbTpa3ByKH
uHdpa3Byk. Murepdepennns Bonn. [Ipuniun [toitrenca. 3akon or-
paxkenus BoyH. [Ipenomiienue BonH. Judpakuus BoH.

OIepupoBaTh UHPOPMALIUEH/ 3HAHUAMH B ITOJMETHOM, MEXIIPEIMETHOM U METAIpe/I-
METHOM KOHTEKCTax (HampuMmep, Ipu HarucaHuu 3cce «beryine BoiHbl 1 Oerymue 1mo
BOJIHAM: BBIMBICEII 1 PEAIbHOCTBY, «IMBICIIH CO CKOPOCTBIO 3BYKA.»);

OCYILIECTBIIATH MOHATHIHBINA aHATN3 (HAlIpUMeEp, C KaKOW HENbI0 B (PU3UKE BBOIATCS
CJIEAYIOLIME OHATHUS: «BOJHOBAs IOBEPXHOCTUY, «JIY4» U «BOJHOBOM (PPOHTY);
UCTIOJIb30BaTh U(POBYIO TEXHUKY (Hampumep, codepute poToansoom «Brky BOIHY»
1 aynuo anbooM «CIIbIITy BOJIHY»);

OpPraHU30BBIBATH CBOIO JAEATEIBHOCTD (HAIPUMEp, IPU BBHIMIOJIHEHUH MTPOEKTA IO
YMEHBIICHUIO BO3ACHCTBHS 1IIyMa Ha YEJIOBEKA);

OOBSICHUTB YCIIOBHUSI BOSHUKHOBEHHSI HHTephepeHInH/ Tn(paKIni MEXaHHIECKUX BOJH

DJIEKTPOMarHuTHbIe BOJTHBI

CBs13b MeX1y IEPEMEHHBIM JIEKTPUYECKUM U IIEPEMEHHBIM Mar-
HUTHBIM IOJIIMU. DJIEKTPOMArHUTHOE I10J1€. DJIEKTPOMarHUTHAs
BoJIHA. M3myyeHue anexkTpoMarHuTHbIX BoJIH. Kilaccuueckas teopust
U3JIy4eHHS. DHEPTHUsl JIEKTPOMAarHUTHOU BOJIHBL. CBOMCTBA K-
TpOoMarHuTHHIX BOJIH. M300perenue paauo A.C.ITonosem. [Ipuniu-
bl PAIMOCBA3H. AMIUIMTYIHAsE MOAYJISIIUS. [leTekTupoBanue Koie-
Oanuii. [Ipocreiimmii paxnonpueMHuk. Pacpoctpanenue paauo-
BoJIH. Pagnonokanus. [lonstue o renesunenun. Pa3surue cpencrs
CBSI3H.

OOBSICHIATh MEXaHU3M BO3HUKHOBEHHS 3JIEKTPOMArHUTHBIX BOJIH;

MCCIIEIOBATh CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBI0 MOOMIIBHOTO Telle(hOHa;
OOBSICHATH MEXaHU3MbI PAIHONIEPEIaYH U PATUONIPUEMA,

HU300paxaTh CXeMy IIPOCTEHIIIETO pauONPUEMHHUKA;

CHUCTEMAaTHU3UPOBaTh M 00001aTh HHMOPMaIUIo/ 3HaHUS (HAIIpUMED, MTPU TOATOTOBKE
TOKIa0B «OT aHAJIOTOBOTO JI0 MHU(PPOBOTO TEICBUACHUSY, «/BIDKYIIHE CHUIIBI Pa3BHU-
THUS CPEJICTB CBSI3N»)

3

Onrtuka 25 yacos

Pa3BuTHe B3IJ/IS/10B HA pUpoay cBeTa. ['eoMeTpuyeckas oNTHUKA
CaeroBble TyyH. 3aKOH NPAMOIMHEHHOTO PaclpOCTPaHEHUs CBETA.
®dotomerpus. Cuia cBera. OcBemeHHOCTh. ApkocTh. DOTOMETPHI.
[Tpuniun depma 1 3aKOHBI TeOMETpUUECcKol onTUKU. OTpakeHue
cera. [1nockoe 3epkarno. Chepudeckoe 3epkaio. [loctpoenue n3o0-
pakeHHii B ceprudeckoM 3epKaje. Y BelMYeHue 3epKaa.
IIpenomnenue ceta. [lonHoe orpaxkenue. [Ipenomnenue ceera B
IUIOCKOTIApAJUIEIbHOM MIACTUHKE U TPEYroJIbHOM MpU3MeE.
[Tpenomnenue Ha chepudeckoit moBepxHocTu. JInnuza. @okycHoe
paccTosiHUe M onTHYecKas cuiia JIuH3bl. @opmyna iuH3bl. [TocTpoe-
HUe N300pakeHn B TOHKOM JIMH3€e. YBennueHue JuH3bl. OCBelleH-

CucrematusupoBath U 00001aTh MHPOPMaIMIO/ 3HaHUS (HanmpuMep, pH MOATOTOBKE
OTBETOB Ha BOIPOCHL: «Kakoi CMBICI COJEPKUTCS B HA3BAaHUU PA3/Iei0 B PU3UKHU «T€0-
MeTpUYecKasl ONTHKa» U «(puznueckas onTuka»? MoKeT JI1 MOSBUTHCS HOBBIN pa3zien
bu3uKy «OMoNornyecKas ONTUKA» UM «XUMHUYECKasi ONITUKA»?»);

MPUMEHSTh Ha IPAKTHKE 3aKOHBI FEOMETPUUYECKOM ONTUKU PU PEIICHUH 3a]a4;
CTPOUTH N300pAKEHUS IPEMETOB, JaBacMble JTMH3aMHU, 3epKajlaMH;

paccUuTHIBATh PACCTOSHUE OT JIMH3BI JJ0 N300paXKeHUsl IPEAMETa;

paccUMTBIBATh U U3MEPATH ONITUYECKYIO CUITY JIMH3BI,

MCIIOJIb30BaTh MUKPOCKOII ¥ TEJIECKON KaK ONTUYECKUE PUOOPHI MPH PEIIEHUH KCIIe-
PUMEHTAJIbHBIX/ UCCIIEIOBATENIbCKUX 3a/1a4;

ornepupoBath HHGopMalueil/ 3HaHUSIMU B IOJMETHOM, MEKIIPEIMETHOM U METanpe.i-
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HOCTb M300paxxeHus, faBaemoro nuH30i. Henocratku mun3. doto-
anmnapar.

IIpoekimonnspiii anmnapar. ['na3. Ouku. JIyna. Mukpockor. 3puTesnb-
HbIe TPYOBI. TenecKomsl.

JlaGopaTtopnas padora Ne 4. U3mepeHue nmokasareJsisi mpesiomJie-
HHS CTeKJIa

JlaGoparopnas padora Ne 5. OnpenesieHue (pOKyCHOI0 paccrosi-
HHS U ONITHYECKOH CHJIBI COOMPAaIoIeil JINH3BI

KonTpoabHas padora no teme «I'eomeTpudeckasi ONTHKA»

METHOM KOHTEKCTaxX (Hampumep, Npu oObsICHEHUH cMbIca gpasbl: «I a3 Kak MpoayKT
€CTECTBEHHOI'0 0TOOpa»);

MCIIOJIb30BaTh U(PPOBYIO TEXHUKY (HAIIpUMeEp, IPU MOAr0TOBKE (HOTOaIb00MOB «3ep-
Kajia BOKpYT Hac»);

YMETb BECTH JUAJIOT, BBICIYIIMBATh MHEHUE ONMOHEHTA, Y4aCTBOBATh B JUCKYCCHH,
OTKPBITO BBIPAXKATh U OTCTOM MSITh CIIOI0 TOUYKY 3peHusi (Ha MpUMep, MPH MOJATOTOBKE U
poBeeHNH TucKyccuu «Koppekuus 3peHus: OUKH UITH JIMH3bI»);

CaMOCTOSITENILHO MPOBOJIUTH MCCIIEA0BaHNE (HApUMED, KaK B IOMAILIHUX YCIOBUAX
MIPOBEPUTH 3aKOHBI OTPAKECHUS U IPEIOMIICHUS CBETA);

CUCTEMATH3UPOBATh M 00001IaTh HH(OpMaINIO/ 3HAHHH (HATIPUMEp, ITPH COCTABICHUH
namsaTku «Kak kynuTh xopommii poTtoamnmnapar?»);

BJIa/IETh HaBbIKAMHU CUCTEMHO-UH(QOPMAIIMOHHOTO aHajIu3a (HarnpuMmep, pyu HallucaHUU
AHAIUTUYECKOTO 0030pa «IBOIIOLUN ONTUYECKUX MTPUOOPOB.);

MIPUMEHSATH 3HAHUS K PEHICHUIO (PU3NYECKUX 3a7a4 (BBIYMCIUTEIIbHBIX, KAUECTBEHHBIX,
rpaduyecKkux) Ha YPOBHE OMEPUPOBAHUS CIACAYIOIIMMH UHTEIEKTYaIbHBIMH OEpaliy-
SMU: IOHUMaHKE, IPUMEHEHNUE, AaHAJIN3, CUHTE3, OIICHKA, 0000I1IeHNe, CUCTEMAaTU3allHs

CeeToBbBI€ BOJIHbBI

Ckopoctb cBetu. Jlucnepcus cera. aTepdepennnn ceera. Hadmro-
JeHue uHTepdepeHnnu B ontuke. [{uHa cBeToBoil BoHbl. HTEp-
¢depenuus B ToHkux mieHkax. Konsia Hetotona. Hekoropele npu-
MeHeHus uHreppeperHumu. Judppaxkuun ceera. Teopun nudpakuuu.
Judpaxus Openens Ha npocThix 00bekTax. Judpakuus OpayHro-
depa. Iudpakunonnas pemerka. Paspemiaronias cmocoOHOCTb MUK-
pockorna u Teneckona. [lonepeuynocts cBeToBBIX Boau. [lonspusanuu
ceta. [lonepeyHOCTh CBETOBBIX BOJIH M 2JIEKTPOMAarHUTHas TEOPUS
ceera. Jlaboparopnasi pa6ora Ne 6. U3mepenue AJUHbI CBETOBOM
BOJIHBI

JlabopaTopnasi paGora Ne 7. HaG/onenue unrepgepeHuu, 1u-
(paxkuum u noJasipU3aUM CBEeTA

KonTpoabHas padora no reme «BojiHOBasi onTHKA»

HaGnronate siBnenus uurepdepeHunu, tuppakiuny, nojispu3alui 1 JUCIIEPCUH CBETA;
U3MEPATH JIIMHY CBETOBOW BOJIHBI IO Pe3yJIbTaTaM HAOIIOACHUS SBICHUS HHTEphepeH-
IIUH;

ONpEAENATh CIEKTPaIbHbIE IPAHUIBl YyBCTBUTEIBLHOCTH YEJIOBEUYECKOI'0 IJ1a3a ¢ IOMO-
IbI0 TU(PPAKLIUOHHON PELIeTKH;

OpPraHU30BBIBATH CBOIO AESTEIBLHOCTD (HApUMEp, IIPH BBINOJIHEHNH NpoekTa «C Kakoi
CKOPOCTBIO PACIPOCTPaHSETCsl COOOIIEHUE B COLIMATIBHBIX CETSX ?», UCCIIEJOBAHUS
«BnusHMe 1BETa HA HACTPOCHUE YETIOBEKa»);

BBISIBJISATh 3HAUEHHUE U MPOUCXOXKIEHHE CIIOB (HallpUMep, «MHTep(hEepeHLus»);
00BSACHATH CLIOCOOBI HAOMIOAEHUN HHTEP(PEPEHIITMOHHON KapTUHBI,

pasnuyate audpakun Ppenens u Ppaynrodepa;

JTOKa3bIBaTh MOMEPEYHOCTh CBETOBBIX BOJIH;

001agaTh HaBBIKAaMU pe(IEKCUBHOM 1eATEILHOCTH (HanpuMep, PU HaITUCaHUU HCce
«['ennit HproTOHA: OT MEXaHUKU 10 ONITHKNY);

orepupoBaTh MHPOPMALIUEH/ 3HAHUSAMH B ITOJMETHOM, MEXIIPEIMETHOM U METAIpe/I-
METHOM KOHTEKCTaxX (HampHuMep, sIBISIIOTCS JIU MHTepdEepeHIIMOHHAs U TUdpaKIIMOHHAS
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KapTUHBI BUJIOM KHHOUCKYCCTBA, XyJJ0)KECTBEHHOTO TBOPYECTBA);

YMETh BECTH JUAJIOT, BBICIYIINBATH MHEHUE OINMIOHEHTA, y4aCTBOBATh B TUCKYCCHH,
OTKPBITO BBIPSDKATh U OTCTaWBAaTh CBOIO TOUKY 3pCHHUS (HAIPUMEp, IIPH MOJITOTOBKE U
MIPOBEJICHUH TUCKYCCHH « MHHMBIE TEOPUU: MEXaHUIECKUI 3(pUp Kak HOCHTEIh CBETO-
BBIX BOJIHY);

MPUMEHSITh 3HAHUS K PEIICHUI0 (PU3NYECKHX 3a7a4 (BRIYUCIUTEIbHBIX, KAY€CTBEHHBIX,
rpaMUecKuX) Ha YPOBHE ONIEPHPOBAHUS CIICAYIOIIMMU HHTEIUICKTYyaIbHBIMH OTIepaIlH-
SIMH: TIOHMMaHKE, TPUMEHEHUE, aHATIN3, CHHTE3, OI[CHKa, 0000IICHNEe, CUCTeMAaTH3aIHs

N3nyyeHue u cieKTpbl

Bunel uznyuenuit. Mctounuku cera. CHEKTpbl U CIIEKTpajbHbIC
npubopsl. Bunel ciektpoB. CrektpanbHblii ananu3. MuppakpacHoe
U yneTpaduoneToBoe u3NydeHus. PeHrtrenoBckue yud. Illkanma
AIEKTPOMArHUTHBIX U3Ty4EHUI.

Jladoparopnasi padora Ne 8. Ha0Jii01eHne CIUIONIHOTO U JIMHEH-
YaToro CeKTpoB

OOBSICHUTD MEXaHU3M H3JIYy4YE€HHUS CBETA aTOMOM,;

KJIacCu(UIIUPOBATh BBl H3ITy4EHHI,

BJIa/IETh HABBIKAMHU CHCTEMHO-UH(OPMAIIIOHHOTO aHajIn3a (HalpuMmep, Ipu MOAroTOB-
Ke J0KJIa10B/pedepaToB «MeTo bl UCCIICAOBAHMS U3ITyYSHHS PA3INIHBIX UCTOYHU-
KOB», «CI1ocOOBI MOJTy4eHUS PEHTTEHOBCKUX JTyUeii»);

YMETb BECTH JUAJIOT, BBICIYIIMBAaTh MHEHHE OIIIOHEHTA, Y4aCTBOBATh B IUCKYCCHH,
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO TOUKY 3pEHMUsI (HaIlpuMep, Py MOJATOTOBKE U
MPOBEICHUH TUCKYCCHH «Y IbTPApHUOIIET: 32 U IPOTUBY);

M0JIb30BATHCS CHEKTPOCKOMOM JIIsl HAOIIOICHUS CIIEKTPOB

4. OcHOBBI cnenuaJabLHOoI TCOPUH OTHOCUTECJIBHOCTHU 4 gyaca

3aKOHBI SJIEKTPOAUHAMUKH M TPUHIUI OTHOCUTENBHOCTH. ONBIT
Maiikenscona. [locTynaTel TeOpun OTHOCUTENHEHOCTH . OTHOCUTEIb-
HOCTh oJiHOBpeMeHHocTU. [IpeoOpa3oBanus Jlopenua. OTHOCHTENb-
HOCTb paccTossHUN. OTHOCUTENIBHOCTh MPOMEXYTKOB BpeMeHHU. Pe-
JATUBUCTCKUM 3aKOH CJIOXKEHUS CKOpocTel. PenmstuBHcTCKasg AvHa-
MHKa. 3aBUCUMOCTh MacChl OT ckopocTu. CuaxpodazoTpoH. CBs3b
MEXy MacCOi U DHEPrueu

OOBACHATH MOCTYNATHl TEOPUU OTHOCUTEILHOCTH;

BJIAJICTh HAaBBIKAMH TEPMUHOJOTHUYECKOTO aHAJIN3a Ha IPEAMETHOM U MEKITPEIMETHOM
YPOBHSIX (HampuMep, NPeACTaBbTE B BUJE CXEMbI B3aUMOCBSA3b MEXTY CIEIYIOUIMMHU
MOHATHSIMHE: «TIOCTYJIAT», «aKCHOMay, TEOPEMa; IPEICTABbTE B BUJIE TAOIUIIBI TPUMEPHI
MOCTYJIaTOB, AaKCHOM U T€OpeM U3 (GU3UKHU, TEOMETPUH, OMOJIOT MU, XUMUH, 5 TaK Ke U3
00JacTi r'yMaHUTapHbIX HAYyK);

CHCTEMaTH3UPOBaTh U 00001aTh HH(OPMAILIMIO/3HAHUS (HAIIpUMEp, IPU HaMCaHUH
pedepata «[IpuHINUT OTHOCUTENBHOCTH; OT [ 'anmuest 10 DUHIITEHHAY);

HaOJr01aTh SABJIEHUS (HanpuMep, HaOII01aeTe JIM Bbl OTHOCUTEIBHOCTD PACCTOSHUH,
MIPOMEKYTKOB BPEMEHH );

OOBSICHATH, I0Ka3bIBaTh HA OCHOBE 3HAHUN O METO/I0JIOTH B (PU3UKE KaK MCCIe0Ba-
TETHCKOU HayKu (HarpuMep, KaKuM 00pa3oM OCYIIECTBIISIETCS] Pa3BUTHE (PU3HIECKOM
HayKH, POBeIUTE 000OCHOBaHHME HA OCHOBE MOSIBJICHUS CIIEHUAIBHOW TEOPUH OTHOCH-
TEJIBHOCTH; JIOKQKUTE YHUBEPCATHHOCTD CBSI3U MEX/Yy MacCcoil U dHepruei);
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YMETh BECTH JTUAJIOT, BBICIYIIMBATh MHEHHUE ONIIIOHEHTA, Y4aCTBOBATh B TUCKYCCHH,
OTKPBITO BBIPAXKATh M OTCTAUBATH CBOIO TOUKY 3pCHMSI (HAIIPUMEp, IPH MOJITOTOBKE U
MPOBEJICHUU AUCKYCCUM «A. DUHILITEHNH:

(U3UK - SKCIIEPUMEHTATOP WJI M (PU3HUK — TEOPETHK?))

KBanrToBas pusuka. ®usuka aToMma 1 aTOMHOro sipa 36 yacos

CaeToBble KBaHThI. [lelicTBHsI cBeTa

3apoxaenue kBaHTOBOUM Teopun. Potorddexr. Teopus pororddex-
ta. ®otonsl. [Ipumenenue dpororddekra. [lapnenue cBera. Xumude-
ckoe neiictBue cBera. Dortorpaduu. 3amuch W BOCIPOU3BEICHHE
3ByKa B KUHO.

HabGnronate ¢orosnexrpuaeckuii apdexr;

00BICHUTH 3aKOHBI (oTOADPeKTa;

pacCcYUTHIBATh MAKCUMAJIbHYIO KUHETHUECKYIO SHEPTHIO 3JIEKTPOHOB MPH (POTOAIIEK-
TpU4IeCcKOM P heKTe;

OTIpeNieNATh PadoTy BBIX0/1a SJEKTPOHA MO TpaduKy 3aBUCUMOCTH MaKCUMAIBHOM KH-
HETUYECKON SHEPTrUuH (POTOIIEKTPOHOB OT YACTOTHI CBETA;

U3MEpPATH padOTy BBIXOJIA 3JIEKTPOHA;

BBISIBJIATh 3HAUEHHUE U MPOUCXOXKIEHHUE CIIOB (HalIPUMED, «KBAHT»);

OOBSICHATD, IOKA3bIBATh HA OCHOBE 3HAHUN O METOAOJIOTUAX (PU3UKH KaK UCCIIEA0BA-
TEJIbCKOM HayKH U APYTHX NPeAMETHBIX obiacTell (Hanpumep, KakuM o0pa3oM B Gpu3u-
ke (hopMynupyroTCs runoTessl (Ha npumepe runotessl [lnanka), popmynupyrorces au
TUIIOTE3bl B TYMAaHUTAPHBIX HAyKax, HAIpUMED, B JIMTEPATYPOBEIECHUH, ICUXOJIOTUHN U
Ip., TOSICHATE Ha KOHKPETHBIX MPHMEpax);

0CO3HaBaTh LIEHHOCTH HAYYHOT'O MIO3HAHUS MUPA, YMETh BECTH JUAJIOT, BBICIYIINBATh
MHEHHE OIMOHEHTA, y4aCTBOBATh B TUCKYCCHH, OTKPBHITO BHIPAXKATh U OTCTAUBATH CBOIO
TOYKY 3peHUs (Hanmpumep, pH MOArOTOBKE U MPOBeIeHUH TUCKyccuH «OIMH B 10JIe He
BOWH WJIM OJTUH B T0JIE BOMH?!», Ha MIPUMEPE YUEHBIX-HCCIIEI0BATENEH, BHECIIINX BKIIA]
B OTKphITHE (pOoTOdDdEKTA);

OpraHU30BBIBATH CBOIO JAEATEIBHOCTD (HAIPHUMEP, TPH BHITOJHEHUH MTPOEKTOB «CKOIb-
KO ()OTOHOB IOMAaJIaeT B IJ1a3 yenoBeka?y, «OmryIiaere Ju Bbl JaBJICHUE CBeTa?»)

ATtomHas ¢pusuka. KBantoBas Teopus

CrnexrpanbHble 3akoHOMepHOCTH. CTpoenue aroma. Monens Tomco-
Ha. OnbITel Pezepdopra. [Inanerapuas moaens aroma. [locTynarel
bopa. Mozaens atroma Bomopoaa no bopy. DxcnepruMeHTanbHOE J10-
Ka3aTeJIbCTBO CYIIECTBOBAHUS CTAllMOHAPHBIX cOCTOsIHUM. TpynHo-
ctu Teopun bopa. KBantoBast Mexanunka. KopnyckyisipHO-BOJHOBOM

HabmroiaTe nuHelyaThie CIIeKTPHI;

PACCUHMTHIBATh YACTOTY/IJTMHY BOJHBI UCITYCKAEMOTO/TIOTJIONIAEMOTO CBETA TIPH TIepe-
X0JIe aTOMa U3 OJIHOTO CTAllMOHAPHOTO COCTOSIHUS B JIPYTOE;

WCCIIEIOBATh JIMHENYATHIN CIIEKT);

O0OBSCHSATH IPUHIIUIT ACHCTBUS J1a3epa;

HaOJII0aTh ICHCTBUE JIa3epa;
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nyanu3M. CooTHOIIEHHE HeonpeneaeHHocTel [ elizenoepra. BoyHbl
BepostHOCTH. THTepdepeHIus BeposTHOCTeH. MHOTO2IEKTPOHHBIC
aTombl. KBaHTOBBIE HCTOYHUK U CBETA — JIa3€PBHI.

KountpoabHnas padora «AtomHas pu3znka. CBeTOBbIe KBAHTHD)

IeHepUpOBaTh HJleu (HanpuMmep, pu HalmucaHuu 3cce «Kak cCoBepIatoTCsl OTKPBITUA?»
(ocHOBBIBasACH Ha uccienoBanusax H. bopa));

OIepupoBaTh UHPOPMALIMEH B TPEIMETHOM KOHTEKCTE (HallpuMep, IpU NOSCHEHUH
cmbicna ¢passl: «Teopus bopa sBiseTcs monoBUHYATON, BHYTPEHHE TPOTHBOPEYH-
BOI1»; IPU OIIMCAHUU U N300paKEHUS «IIOPTPETA» IIEKTPOHA);

JIOKa3bIBaTh (HAIpUMeEp, TOKaKUTE, YTO B 00JIACTH MUKPOMHUPA TTOHITHE MTHOBEHHOM
CKOPOCTH HE UMEET CMBICIIA);

CHCTEMaTH3MPOBATh U 00001aTh HH(POPMALIHIO B IPEIMETHOM, MEKIIPEIMETHOM U Me-
TanpeAMETHOM KOHTeKcTax (Hampumep, npu Hanucanuu scce «[Ipunuun IMaynu u B3a-
UMOJICHCTBUE JTIOJCI»);

HIPUMEHSATh 3HaHUS K PEIICHUI0 PU3MUECKUX 3a]au (BBIYUCIUTENIbHBIX, KAUYECTBEHHBIX,
rpaduUecKrx) Ha YPOBHE OTIEPHPOBAHUS CICAYIOIIMMHU HHTEIUIEKTYaIbHBIMH OTIePallH-
SMU: IOHUMaHKe, IPUMEHEHHE, aHaJIN3, CHHTE3, OLIeHKa, 0000I1IeHue, CUCTEMaTH3 Al

®Du3uKa AaTOMHOI0 AApa

ATOMHOE AP0 U 3JIEMEHTapHbIe YacTUIbl. MeTo/1bl HAOII0AEHUS U
perucTpanuu 3JIeMEeHTapHbIX YacTUll. OTKpPBITHE ECTECTBEHHOM pa-
JMOAKTUBHOCTH. Anb(da-, 6eTa- 1 raMMa-u3inydeHus. Paguoaktus-
HbI€ [IpeBpalleHMs. 3aKOH paAloaKTUBHOrO pacnaza. [lepuon nomy-
pacniaga. M3soromnsl. IIpaBuno cMmemenus. MckyccTBeHHOE IpeBpa-
IIeHHEe aTOMHBIX a1ep. OTKpbITHE HeiTpoHa. CTpoeHHEe aTOMHOTO
aapa. S nepHble CUIIbl. DHEPTHUs CBS3U aTOMHBIX sifep. MckyccTBeH-
Has paJIMOAKTUBHOCTBL. S nepHsble peakunu. [lenenue saep ypaHa.
Llenuble saepHble peakuuu. A nepHsiii peakrop. TepMmosiaepHslie pe-
akuuu. [Ipumenenue spepHoi sHeprun. [lonyuenne panoakTUBHBIX
M30TOIOB U UX IIPUMEHEHUE. bruonornyeckoe AeicTBUEe paiuoak-
THUBHBIX U3Jy4YECHUH.

JlabopaTopnasi paGora Ne 9. UzyueHne TpeKkoB 3apsiZKeHHbIX 4a-
CTHII 10 TOTOBBIM (hoTorpapusim

HaGnronate Tpeku 3apsyKeHHBIX YaCTHII,

PETUCTPUPOBATH sIACPHBIC U3TYUYCHHS C TOMOIIBI0 cueTunka [ eiirepa;

PacCUUTHIBATH YHEPTHUIO CBSA3U aTOMHBIX SJIED;

OTIPEIeIIATh 3apsi U MAaCCOBOE YHCIIO aTOMHOTO Si7Jpa, BO3HUKAIOIIETO B Pe3yibTaTe pa-
JMOAKTUBHOTO pacnasa;

BBIYUCIIATH SHEPTHUI0, OCBOOOXKIAIOUIYIOCS MPH PaJAHOaKTUBHOM pacma/ie;

OTIPEeNIeNATh IPOAYKTHI SIIEPHOI peaKInm;

0CO3HaBaTh YIPO3bl, CBA3aHHBIE C IPUMEHEHUEM SIZIEPHOTO OPYXHsl (Hampumep, npu
MOJIFOTOBKE COLIMANILHOM aKIIMM HAa YPOBHE CEMbU/IIIKOJIBI/CETH 1IKOI «SaepHoe opy-
JKUE — OTMACHO!»);

CUCTEMATHU3UPOBaTh U 000011aTh HH(POPMaIMIO/ 3HAHUS B IPEAMETHOM, MEXKIIPEIMET-
HOM U MeTalpeAMETHOM KOHTEKCTaxX (HarpuMep, IpU HalMCaHUM paccKasza O paJuoak-
TUBHOCTH, K KAKOMY JINTEPATypHOMY >KaHpPY (3I10C, IUPHUKA, Ipama);

OpPraHU30BBIBAThH CBOIO JAEATEIBHOCTD (HAIpUMeEp, IPU pa3paboTKe KOHLENIMH IPOeKTa
10 OYMCTKE OKPYXKAIoUIeil cpeibl OT palnOaKTUBHBIX OTXOJIOB);

y METh BECTH JIMAJIOT, YMETh BECTH JIMAJIOT, BHICIYIIMBATh MHEHUE OMIOHEHTA, Y4acT-
BOBATh B JUCKYCCHH, OTKPBITO BBIPAXXaTh M OTCTAaUBATh CBOIO TOYKY 3pEHUS (HAlpuMep,
IIpY TOJATOTOBKE U NMPOBEJCHUN AUcKyccun «Mup 6e3 saepHoii sHepruu: Mud uiu pe-
AJTBLHOCTBY);
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MPUMEHSTh 3HAHUS K PEIICHHIO (PU3NYeCKUX 3a/1a4 (BBIUUCIUTEIBHBIX, KAUECTBEHHBIX, rpadu-
YEeCKHX) Ha YPOBHE ONEPUPOBAHHUS CIIEAYIOIUMI HHTEIIEKTYATbHBIMU OTICpaIHsIMU: IIOHHMA-
HUe, IPUMCHEHHE, aHaJIN3, CHHTE3, OIICHKa, 0000IICHIE, CHCTEMAaTH3aITHs

DJieMeHTapHbIe YaCTHLbI

Tpu dTana B pa3BUTUN (PU3HKH dJIEMEHTAPHBIX 9acTUIl. OTKpPHITHE
no3uTpoHa. AutTuyactuiibl. Pacnag Heitpona. OTKpbITUE HEUTPUHO.
[TpomexyTounbie 6030HBI — MEPEHOCUNKH CIa0bIX B3aMMO/ICH-
ctBUil. CKOJBKO CYIIECTBYET dJIeMEHTapHbIX yacTull. KBapku. B3a-
UMOJICICTBUE KBApPKOB. | JIFOOHBI

KnaccugumupoBarth 35ieMeHTapHBIC YaCTUIIBL;

CUCTEMATHU3UPOBATh M 00001IaTh HH(HOPMAIHIO/3HAHMS, UCIIOJIb30BaTh Tpaduueckue
cpenctBa 00paboTku HHGOpMaLMK (HapuMep, Ha OCHOBE TeorpaduuecKoi KapThl
HApUCYHTE KapTy OTKPBITUH Pa3IMYHBIX FJIEMEHTAPHBIX YacTUI (UCIIOIB3YHTE KOMITb-
IOTEPHBIC IPOTPAMMBI ), HAOJIIOIACTCS JIH KaKas-HUOY b TCHICHIIHS B Teorpaduu ot-
KPBITHH JIEeMEHTAPHBIX YaCTHII; IPH IMOMCKE OTBEeTa Ha BONpoc: «CKOJIBKO B HACTOSIIIEE
BpEMsI CYIIECTBYET DJIEMEHTAPHBIX YaCTHUI(?»);

CHCTEMaTH3UPOBATh U COOOIATh 3HAHUS B BUJIC KapThl IPEICTABICHUH 00 dIIeMeHTap-
HOM YCTPOICTBE MaTepPHH U B3aUMOJICHCTBUAX MEXKIy YacTUIIaMH (HAIpUMep, MPH
00BSICHEHUH CTaHJAPTHOM MOJENIN; IPU HAllMCAaHUH aHAJIMTHYECKOro 0030pa)

Ctpoenue Beesiennoii 13 yacos

ConHeyHasi cUCTeMa KaK KOMIUIEKC T, UMEIOIINX 00IIee Mpouc-
xokeHue. O0Iue XapakTepruCTUKH Tu1aneT. [1maHeTrr 3eMHOM
rpymisl. Jlanekue muanersl. CoiHile U 38e3/1b1. CTPOCHUE U IBOJIO-
nua Bcenennoi

Jladoparopnasi padora Ne 10. MoaenupoBanue opoUT KOCMUYe-
CKMX 00BEKTOB C MOMOIIbK) KOMIIBIOTEpPa

Hab6nronats 3Be3/1b1, JIyHy U TUTaHETHI B TEJIECKOIT;

HaOJI0/IaTh COJTHEYHBIE MATHA C TIOMOIIBIO TEJIECKOIA U COTHEYHOT0 IKPaHa,
HCIIOJIb30BATh PA3IMYHBIC NHPOPMAITMOHHBIE PECYPCHI JUIS ITOUCKA M HCCIIEAOBAHUS
M300paXKeHU KOCMUYECKUX 0OBEKTOB;

MIPUMEHATH KOMITBIOTEPHBIE MMPOTPAMMBI JIJII MOJEITUPOBAHUSI OPOUT KOCMHUYECKUX
00BEKTOB

3HaueHune (l)H3HKH IJISA 00bACHEHUS MHUpPA 1 PasBUTHUSA ITPOU3BOAUTEC/ILHBIX CHJI OﬁllleCTBa 1 yac

Enunas ¢pusmnueckast kapTuHa Mupa.
®du3KKa U HAy4YHO-TEXHUYECKAS] PEBOJIIOLIMSL.

OOBSICHATD SBJIEHUS HA MUKPO-, MAaKpO-, M€ra - ypOBHSIX, ONUPAsCh Ha YeTbIpe pyHaa-
MEHTaJIbHBIX B3aUMOJIeHCTBUS (TPAaBUTALIMOHHOE, 3JIEKTPOMArHUTHOE, CUJILHOE U Cila-
60e);

BJIA/IETh METOJJaMU HAYYHOTO [TO3HAHUS HA IPEMETHOM U MEXIPEIMETHOM YPOBHAX

Pusuyeckuii npakTukyMm 20 yacos

1. Onpenenenue u pacyeT NepruooB KojeOaHui pa3IMYHbIX Koyeba-
TEJIbHBIX CUCTEM
2. UccnenoBanue kojaebaHui Npy>KMHHOTO MasiTHUKA

HccnenoBaTh MeXaHHYECKHE KOJIeOaTEIbHEIC CHCTEMEL,
MCIOJIb30BATh AJIEKTPOHHBIE TAOIUIIBI 1711 TOCTPOSHUS TpaUKOB, YCTAHOBICHUS
(YHKIIMOHATBHBIX 3aBUCHMOCTEHN, TPOTrHO3UPOBAHUS PE3YJIbTATOB U 00PAOOTKH pe-
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3. Onpenenenre HHAYKTUBHOCTH KaTYIIKU

4. OnpeneneHue eMKOCTH KOHJIEHCATOpa

5. M3ydeHue pe3oHaHca B LIENH IEPEMEHHOTO TOKa

6. M3ydenue ycrpoiicTBa U paboThl TpaHChopMaTopa

7. IlpenioMiieHHE CBETA B IPU3ME

8. [Ipenomienue cBera Ha chepruuecKoi TOBEPXHOCTH

9. Onpenenenne HOKYCHOTO PacCTOSTHUS M ONITHYECKON CHIIBI pacce-
VBAIOLLEH JINH3bI

10. Onpenenenue pa3pemniaronieii CnocoOHOCTH ria3a

3yJIbTaTOB U3MEPECHNUH;

YMETh OLIEHUBATh MOTPEUTHOCTH MPSIMBIX ¥ KOCBEHHBIX U3MEPEHUH;
UCCIIEI0BATh LETb IEPEMEHHOTO TOKa;

u3MepATh K03 ument Tpanchopmanuu A TpanchopmaTopa;
U3MEpSATh MOKa3aTelb MPEJIOMIICHHS CBETa IIPH ITOMOIIH MUKPOCKOIA;
U3MepATh (POKYCHOE PAacCTOSTHUE PacCEUBAIOIIEH JIMH3BI,

UCCIIEI0BAaTh PE30HAHC B LIETH IIEPEMEHHOTO TOKA;

U3MEPATh EMKOCTh KOHJICHCATOPa U MHIAYKTUBHOCTD KaTYIIKH;
coOupath IEHCTBYIONINE ONTHYECKH € CUCTEMBI;

NPECTABIATh PE3yIbTAaThl (PU3HMUYECKUX U3MEPEHHUI B Pa3IMYHBIX (opMax (TaOIuIIb,
rpaduku, TUarpaMMbl U ap.)
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7. IloypouHoe NJaHWpPOBaHHE

IToypounoe nuianuposanue 1ias 10 kiaacca

Ne No B | Conepxanue

n/m | Teme

1 1 BBoaubiii uncrpykrax no Th. @usuka u no3nanue mupa. Beegenue
2. Mexanuka (43 yaca)

2 2.1 | OcHOBHbIE MOHSTUSI KHHEMATHKU

3 2.2 | Pemenue 3aya4 o teme «IeMEHTHI BEKTOPHOH anreOpsl. I1yTh u nepemenieHue»

4 2.3 | OTHOCUTEIIBHOCTh MEXaHNYECKOTO ABM)KCHHUS

5 2.4 | Pemenue 3a/1a4 Ha OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHUS

6 2.5 | AHamuTHYECKOE ONMCAaHUE PABHOYCKOPEHHOT'O JIBHKCHHS

7 2.6 | Pemenue 3amau o reme «xapakrepuctuku PYTIJ]

8 2.7 | CBoboaHoe majieHue Tea — 9acTHbIi ciaydaid PYI1J]

9 2.8 | JIBmwxkeHue Tena OpOIIEHHOTO BEPTUKAIBHO

10 | 5.1 | /JIBmxeHue Tena OpOIIEHHOTO TOPU30HTAIBHO

11 | 5.2 | 1. 3yvyeHue NBH:KEeHUsI Tejia, OPOIMIEHHOT0 TOPHU30HTAJIBHO

12 | 2.9 | JIBmwxkeHue Tena OpOIIEHHOTr0 MO YTJIOM K TOPU3OHTY

13 | 2.10 | Pemenue 3agau Ha CBOOOIHOE MAJICHUE T

14 | 2.11 | JIBm>keHHE TOYKHU MO OKPYKHOCTHU

15 2.12 | DneMeHThl KHHEMATHKH TBEPAOTO TeJia

16 2.13 | Pemenue 3a7a4 Ha pacyeT yriaoBOW CKOPOCTH M MepHoja oOpalieHus

17 | 2.14 | O6o0miarone-nmoBTOPUTENBHOE 3aHATHE 110 TeMe «KnHemaruka»

18 | 2.15 | CamocrosTenbHas pabota 1o reme «KnHemarnka

19 | 2.16 | 3akonsl HproTOHA

20 2.17 | OcHOBHOE ypaBHCHHE TUHAMHUKHU MOCTYIIATEILHOTO JIBHKCHUS

21 2.18 | Pemenue 3amay Ha 3akoHbI HeroTOHA

22 | 2.19 | I'paBUTaIlMOHHBIC CHIIBI

23 | 2.20 | Cuna TsDKECTH M BEC

24 2.21 | Pemenue 3ana4 1o TeMe «[ paBUTAIMOHHBIC CHITBI

25 | 2.22 | Cunsl ynpyroctu

26 | 2.23 | Pemenue 3a/1a4 Ha JBUKEHHUS TeJa MO0 OKPYKHOCTH MO I€HCTBUEM CHIIbI YIPYTOCTH U CH-
JIBI TSDKECTH

27 | 2.24 | JlabopaTopHas padora Ne 1. 3yueHue ABM)KEHUS Tela MO OKPYKHOCTH MOA JelcTBUEM
CHJIBI YIIPYTOCTH W CHUIIBI TSKECTH

28 | 2.25 | Cuibl TpeHHs

29 | 2.26 | Cuibl CONpOTHUBIICHHS MTPH ABMKEHUH TEIT B )KUJKOCTSAX U Ta3ax

30 | 2.27 | Pemenue KOMIUIEKCHBIX 3a/1a4 [0 JUHAMUKE

31 | 5.3 | JIBwxkeHue noJ IeHCTBHEM HECKOIbKUX CHJI

32 |54 |2.HccienoBanue NIBHKEHUs Tejla MO AeiiCTBHEM MOCTOSIHHOM CHJIBI

33 2.28 | IloBropurtenpHO-06001IaIONIIEe 3aHIATHE 10 TeMe «/[nHaMuKa»

34 | 2.29 | CamocrosTenbHas paboTa 1o teMe «J{nHamuka

35 | 2.30 | Mmnynbc matepuanbHOi ToukH. [pyrast ¢popMmynupoBka BToporo 3akoHa HerotoHa

36 | 2.31 | Pemenue 3a/1a4 Ha 3aKOH COXPaHEHHS UMITYJIbCa

37 | 2.32 | PaGora cuibl

38 | 2.33 | Teopema 00 U3MEHEHUHN KMHETUUECKOM SHEPIUU

39 | 2.34 | 3ak0OH cOXpaHEHHUsS YJHEPTUN B MEXaHUKE

40 | 2.35 | Pemenue 3a/1a4 Ha MPUMEHEHUE TEOPEMBbl 00 U3MEHEHUH KMHETUYECKOM SHEpIUH

41 5.5 | CTOJKHOBEHHE IAPOB

42 | 5.6 |3.9JkcnepuMeHTAJIbHAs MPOBEPKA 3aKOHA COXPAHEHHSI HMITYJIbCA
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43 | 2.36 | JIabopaTtopHas paGora Ne 2. CoxpaHeHHE MEXaHMYECKOW PHEPTruu NpH JBUKCHUU TeEJ
OJT IGHCTBHEM CHUIBI TSDKECTH U CHUITBI YIIPYTOCTH

44 | 5.7 | Pacuer u onpenesneHne TOpMO3HOrO MyTH

45 5.8 | 4. CpaBHeHue padoThl CWJIbI TPEHHUsI ¢ H3MEHEHHEM KHHETHYeCKO YHepruu

46 | 2.37 | Pemenue 3a/1a4 Ha MPUMEHEHHUE 3aKOHA COXPAHEHHUSI YDHEPTUU

47 2.38 | Pemenue 3a1a4 Ha pacueT paOOTHI CHII TPEHUS

48 | 2.39 | O600meHre U cucTeMaTr3anus 3HaHUK 0 3aKOHAM COXPAHEHUS] B MEXaHUKE

49 | 2.40 | CamocrositenpHasi paboTta

46 2.41 | BpamarensHoe apmxkeHre. OCHOBHOE ypaBHEHUE JUHAMUKH BPAIIATESILHOTO ABUKCHUS

47 2.42 | MoMeHT uMITyJbca. 3aKOH COXpaHEHHEe MOMEHTa MMIynbca. KuHernueckast sHeprusi Bpa-
IIAFOIIETOCS Tea

49 | 2.40 | DneMeHTHI CTaTUKH

50 2.41 | Pemenue 3a1a4 Ha paBHOBECHE TBEPABIX TEI

51 | 2.42 | O6obuieHne U cUCTeMaTH3alMsl 3HAHUH 110 3aKOHAM COXPAHEHHUs B MEXaHHKE

52 | 243 | KonrpoabHas padora Ne 1 mo Teme «MexaHHKa»

3. Moaekyasipuasi pusuka. Tepmoamnamuxka (51 gac)

53 | 3.1 | MKT — ¢ynnamentanbHas pusnueckast TeOpus

54 | 3.2 | Ocuosusle nonoxxenuss MKT u ux onbITHOe 000CHOBaHUE

55 | 3.3 | XapakTepuCTUKH MOJICKYJI U UX CHCTEM

56 3.4 | Pemienue 3agau. Macca u pa3mepbl MOJIEKYI

57 | 3.5 | Cratucrtuyeckne 3aKOHOMEPHOCTH

58 | 3.6 | Uneampnsrnii raz. OcHoBroe ypaBHeHHne MKT nneanpHOrO rasa

59 3.7 | Pacnpenenenue monekyn no ckopoctsaM. OnbiT HlTepHa

60 | 3.8 | Pemenue 3amau. OcHoBHOe ypaBHenne MKT

61 | 3.9 | Temneparypa

62 | 3.10 | YpaBHeHHE COCTOSHUS MICATHHOTO ra3a

63 | 3.11 | 'a3oBbIe 3aKOHBI

64 | 3.12 | Pemenwue 3ama4y. YpaBHEHUE COCTOSIHHS UJICATLHOTO Ta3a.

65 | 3.13 | JIabopaTopHas padora Ne 3. “DxcnepuMeHTaIbHas MpoBepka 3akona I eii-Jlroccaka”

66 3.14 | JlaGopaTopHas pa6ora Ne 4. “OkcrniepuMeHTalIbHAs TPOBepKa 3akoHa boiins - Mapuorra”

67 |5.9 | O600uICHHBIN ra30BbIi 3aKOH

68 |5.10 | 5. OnbiTHast mpoBepka ypaBuenusi Knaneiipona

69 | 3.15 | Pemenue 3amau. ['a30BbIe 3aKOHBI

70 | 3.16 | Pemenue 3anau. I'paduueckoe npeacTaBieHne H30MPOLECCOB

71 3.17 | O600menune temol «OcuoBsl MKT». Pemrenne 3amau

72 | 3.18 | KourpoabHnas padora Ne 2. OcaoBsl MKT

73 | 3.19 | Peanphbiii ra3. Bo3ayx. Ilap

74 | 3.20 | HacpimeHHbIH map. 3aBUCUMOCTD TEMITEPATYPHI KATICHHSI OT JTABJICHUS

75 3.21 | BnaxxHocTh BO3IIyXa

76 3.22 | Pemmrenue 3anad. Onpe/ieieHne OTHOCUTEIILHOM BIIAYKHOCTH BO3AyXa

77 | 3.23 | CpoiictBa BemiecTBa ¢ Touku 3pernss MKT

78 3.24 | XKunkoe cocrosinue BeniectBa. CBOICTBA MOBEPXHOCTH KUAKOCTH

79 | 3.25 | Pemenue 3amau. Crita mOBEpXHOCTHOTO HATSKEHHUSL.

80 | 3.26 | JlaBneHue raza HaJl ICKPUBICHHOHN MOBEPXHOCTHIO KHUAKOCTH. Kanmuisipsl

81 3.27 | TBepaoe COCTOSTHUE BEIIECTBA

82 | 3.28 | JlIabopaTopHas padora Ne 5. HaGmoieHre pocTa KpucTajuia U3 pacTBopa

83 | 3.29 | MexaHnuecKue CBOMCTBA TBEPBIX TEI

84 | 3.30 | JIabopaTopHas paGora Ne 6. OnpeiesieHre MOIYIIsI YIIPYTOCTH PE3UHBI

85 | 3.31 | OkcnepumMeHTanbHas mpoBepka 3akoHa ['yka. Ompenenenue npenena MponopLUOHATBHO-

CTH PE3UHBI
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85 3.32 | Ob6obmarolee MOBTOpEHNE MO TeMe « PealbHbIe ra3bl, JKUIKOCTH, TBEPABIE TEIa
86 3.33 | 3auer nmo Teme: CBOICTBA MMAPOB, )KUAKOCTEH U TBEPIBIX TEI
87 | 3.34 | TepmoanHaMuka Kak (hyHIaMeHTalbHas (GU3NUECKast TEOpus
88 3.35 | TepmoauHamMU4ecKasi CHCTEMA U €€ TTapaMeTpPhl
89 | 3.36 | Buyrpennss sneprus tena. CnocoObl HK3MEHEHUsI BHYTPEHHEH SHEPT Ul
90 | 3.37 | Pabora ra3a B TepMOJIMHAMHKE
91 3.38 | Pemenne 3aga4d. PacueT paboThl TEPMOAMHAMUYECKON CHCTEMBI
92 | 3.39 | Terumonepenava. KonnuecTBO TEIIOTHI
93 3.40 | Pemenue 3a1au. YpaBHEeHHE TEIJIOBOro OajaHca
94 | 5.11 | 6. OnpeneneHrie yaeabHOM TEIUIOEMKOCTH BEIIECTBA
95 5.12 | DkcnepuMeHTanbpHas npoBepka 3akoHa J{rosonra — [ty 17151 TennoeMKoCcTH METaIoB
96 | 3.41 | JlabopaTopuasi pa6ora Ne 7. OnpeneneHue yAeIbHON TeIIOTHI IUIABJICHHS JTIha
97 | 3.42 | IlepBblii 3aKOH TEPMOAMHAMUKHI
98 3.43 | AnuabaTHbIi Iporecc
99 | 3.44 | Pemenue 3anau. IlepBelii 3aKOH TEPMOAMHAMUKHI
100 | 3.45 | Bropoii 3aKOH TepMOJIMHAMHUKHU
101 | 3.46 | TemoBbIe ABUTATEH
102 | 3.47 | [lpuHuum neicTBUS XOJIOAMIBHOW MaIlTHHbI
103 | 3.48 | Pemenue 3agau. KIIJ] TemioBsIX gBUrareiei
104 | 3.49 | TennoBble ABUTATENIN U UX POJIb B KHU3HH YEIIOBEKA
105 | 3.50 | O6o6menne TeMbl “OCHOBBI TEPMOJIMHAMUKH
106 | 3.51 | KonTpoJasnasi pa6ota Ne 3. OCHOBHI TepPMOJIUHAMUKH
4, JaekTpoauHaMuKa. 52 yaca
107 | 4.1 | DnektpocraTuka. DNEKTPOIMHAMUKA KaK (yHIaMEeHTaNbHas GU3NIecKas TeOpus
108 | 4.2 | 3akon Kynona
109 | 4.3 Pemenune 3anau. 3akon Kynona
110 | 4.4 | Dnekrpuueckoe noje. HanpshkeHHOCTD
111 | 45 | Pemenue 3anau. HanpskeHHOCTH dnekTprueckoro nois. [lpuHnun cynepno3unuu
112 | 4.6 | HanpspkeHHOCTH ITOJII TOYSYHOTO 3apsijia v mapa
113 | 4.7 | IIpOBOTHUKH B AJICKTPUICCKOM I10JIE
114 | 4.8 | JIMDICKTPHUKH B DJIECKTPHUECKOM I10JIC
115 | 4.9 | DHepreTnveckne XapaKTEPUCTUKH AIIEKTPOCTATUIECKOTO TMOJIS
116 | 4.10 | PaGoTa 351eKTpHYECKOTO OISt
117 | 4.11 | Pemenue 3anau. Pabota, sHEPrUs, pa3HOCTH MOTCHITUAIOB
118 | 4.12 | KonaeHcaTopsl. DieKTpHyecKas eMKOCTb
119 | 5.13 | 7. OnpenesneHne eMKOCTH KOHIeHCATOpA
120 | 5.14 | Pacuer emkocTH OaTapen KOHJIEHCATOPOB
121 | 4.13 | O6061eHue TemMbl “IIeKTpHUECcKoe nojie”
122 | 4.14 | KourpoJasHas padota Ne 4. “Onekrpudeckoe nosue”
123 | 4.15 | DnekTpuueckuil TOK. Y CIOBUS CYIIECTBOBAHUS
124 | 416 | CranimoHApHOE AIEKTPUUECKOE MTOJIC
125 | 4.17 | 3akon OMa aiis yyacTKa 1enu
126 | 4.18 | JlabopaTopHasi pa6ora Ne 8. VI3mMepeHne COPOTHBICHUSI OMMETPOM
127 | 4.19 | JIaboparopHas padora Ne 9. OnpeiesicHre yIeaIpHOr0 CONPOTHRICHHS rpaduTa
128 | 4.20 | Pemenue 3anau. 3akon Oma
129 | 4.21 | Tunsl COeTUHEHHH TPOBOTHUKOB
130 | 4.22 | Pemenue 3agau. Pacyer pa3BeTBICHHBIX AIEKTPUUECKHX IeTIen
131 | 4.23 | JIaGopaTropHasi padora. Ne 10. l3ydyeHne mocie0BaTeIbHOTO W IMAPAILICIIBHOTO COCTH-
HEHUS IPOBOJIHUKOB
132 | 4.24 | PabGora 1 MOIITHOCTH TTOCTOSTHHOTO TOKA
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133 | 4.25 | Pemenue 3anau. Pabora u MOIITHOCTH TOKA

134 | 4.26 | DJIC. 3akon OMa 1151 TTOTHOM IeIH

135 | 4.27 | Pemenue 3anau. 3akon OMa i OJTHOM LIETH YacTh |

136 | 4.28 | Pemenue 3amay. 3akor Oma U1 OJIHON LIETTA YacTh 2

137 | 4.29 | JIaGoparopHas padora Ne 11. M3mepenue D/C 1 BHyTPEHHETO CONMPOTUBIICHUS UCTOYHU-
Ka

138 | 4.30 | MccnenoBanue MOJTHOM 1IENU MOCTOSHHOTO TOKA

140 | 4.31 | Pemenue sKcriepuMEHTAIbHBIX KOMOMHUPOBAHHBIX 33134 10 TeMe «I10CTOsIHHBIN 37eKTpu-
YECKUU TOK»

141 | 4.32 | Pacmmpenue mpeaesioB U3MEpeHHs aMIIepMeTpa U BOJIbTMETpa

142 | 4.33 | [Ipumenenue 3akoHOB Kupxroda 1my1s pacuera pa3BeTBICHHBIX YJICKTPHUCCKHUX HIETICH

143 | 4.34 | O60061IeHrEe TeMbI: 3aKOHBI IIOCTOSTHHOTO TOKA

144 | 4.35 | KonrpoJbHas padora Ne S. 3akOHBI TOCTOSSHHOTO TOKA

145 | 4.36 | Tok B pa3nuyHBIX cpenax

146 | 4.37 | Tok B MeTajuiax

147 | 4.38 | 3aBUCHMOCTb CONPOTHUBIICHUS METAJUIMUYECKUX MMPOBOJIHUKOB OT TeMIiieparypbl. CBepXIpo-
BOJIMIMOCTh

148 | 5.15 | 3aBHCHUMOCTb CONTPOTUBIICHHS METAJJIOB OT TEMIIEPATYPHI

149 | 5.16 | 8. Onpenesnenne TeMnepaTypHoro ko3ppuuueHTa CONPOTHUBIEHHS MEIH

150 | 4.39 | DnexTpuueckuil TOK B MOTYIPOBOAHHKAX

151 | 4.40 | IlonynpoBOJHUKOBEIE TPHOOPHI

152 | 5.17 | CobcTBeHHAas U MpUMeECHasi TPOBOAUMOCTh MOJTYITPOBOIHUKOB

153 | 5.18 | 9. UccaenoBanue 3aBHCHMOCTH CONPOTHBJIEHHUSI TEPMOPE3NCTOPA OT TeMIEPATYPHI

154 | 4.41 | Tok B Bakyyme

155 | 4.42 | DnekTpoHHO-ITy4eBas TpyOKa

156 | 4.43 | Pemenwne 3anau. J[Bmxenue 31exTpoHoB B DJIT

157 | 4.44 | Tok B KUOKOCTAX

158 | 4.45 | Pemenune 3a1a4. 3aKOHBI JICKTPOITN3A

159 | 4.46 | JlaboparopHnas padora Ne 11. Onpenenenue 3eMeHTapHOro3apsaa

160 | 5.19 | HccnenoBanue 3aBUCHMOCTH COMPOTUBIIECHHS AJIEKTPOJIUTA OT KOHIIEHTPAIMU pacTBOpa U
TeMIepaTyphl

161 | 5.20 | 10. ITocTpoenne BAX saekTpoaurta

162 | 4.47 | Pemenue 3aqad. DIEKTPHUECKUI TOK B JKHUIKOCTSIX

163 | 4.48 | Tok B razax

164 | 4.49 | Bujapl caMOCTOSTEIBHOTO pa3psizia B ra3ax U MX NPUMEHEHUE

165 | 4.50 | O6oOuaronmii ypok no reMe “IeKTpUYECKU TOK B pa3IMyHbIX cpefax’’.

166 | 4.51 | 3aueT. DneKTpHUUECKUH TOK B pa3IMUHBIX cpeliax

8. Oo6o0mawmue 3aHATHA 9 yacoB

167 |1 3HauEHUE TEIJIOOHEPTeTUKH B HAPOJHOM XO35IMCTBE

168 | 2 OCHOBHBIE 3aKOHBI 3JICKTPOIMHAMHUKH U X TEXHHYECKOE IIPUMEHEHUE

169- | 3-7 | Ob6obmaroiiee MOBTOPEHKE, TOATOTOBKA K AH(}. 3aueTam

173

174- | 8-9 | uddepeHunpoBaHHbIE 3aUeThI

175
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IToypounoe nuianupoBanue 1ias 11 kiaacca

No No B | Tema ypoka
/I | TeMe

1. daekTpoanuHamMuka (npoaosukenne) 24 yaca

1 1.1 CranmoHapHOE€ MarHUTHOE I10JI€

2 1.2 | Pemenwue 3a1a4 Ha MPUMEHEHHE MTpaBUiIa OypaBunKa

3 1.3 | Cuna Ammepa

4 1.4 | JlabopaTopHas padora Ne 1. HaOmronenue neiicTBUsSI MArHUTHOTO TTOJISI HA TOK
5 1.5 | Cuna Jlopenna

6 1.6 | Pemenue 3amau «Cuibl Amnepa u JlopeHma»

7 1.7 | Pemenue 3anau «/IBrkeHue 3apsHKEHHBIX YaCTUIl B MATHUTHOM TOJIE»

8 1.8 | MaruuTHBIC CBOICTBA BEIIECTBA

9 1.9 | Ilpumenenne GpeppoMarHeTHKOB

10 1.10 | SIBneHue SNEKTPOMArHUTHON MHIYKITUU

11 1.11 | UaaykumoHHOE MarHUTHOE T10JIe

12 1.12 | HanpaBnenue nHIyKuuoHHOTO TOKa. [1paBuno Jlenna

13 1.13 | PemieHnue 3a1a4 Ha MpUMEHEHUE paBuia JleHna

14 1.14 | JlaGopaTtopHas padora Ne 2. V3yueHue siBneHUs 3JEKTPOMAarHUTHON UHAYKIIUU
15 1.15 | 3akoH 3JEKTPOMarHUTHONW WHIYKIIUU

16 1.16 | Pemenue 3ama4 Ha 3aKOH 3JIEKTPOMArHUTHOW MHAYKIIUU

17 1.17 | DAC unayKuuu B ABMOKYIIMXCS IPOBOJIHUKAX

18 1.18 | BuxpeBble TOKH U UX UCIOJIb30BAHNE B TEXHUKE

19 1.19 | SIBnenue camomHAyKuuu. THIYKTUBHOCTD

20 | 1.20 | Pemenue 3ama4y. CamonHaykuus. IHIyKTHBHOCTD

21 1.21 | DHeprus MarHUTHOTO MOJS

22 | 1.22 | DnexTpon3mMepuTeNbHbIe MPUOOPHI. YCTPOWCTBO M NMPUHIUT ICHCTBHS

23 1.23 | O606menue Temsbl “MarHuTHoOE moJie. NeKTPOMarHuTHas HHAYKIUs

24 1.24 | KonuTpoabHasi padora Ne 1. MarautHoe nosie. DIeKTpOMarHuTHasi HHAYKITUS

2. Koge6anusa u BoJHbI 31 uac

25 2.1 CB00OOIHBIC U BBIHYKJICHHBIE MEXaHHNUECKHE KojeOaHus

26 2.2 JlnHamuKa Koae0aTeIbHOTO IBUKEHUS

27 | 2.3 | 'apmonuueckue kojaeOaHus

28 | 2.4 | Pemenue 3a/1a4 Ha XapaKTEPUCTUKHA MAaTEMaTHUECKOTO U MPYKUHHOTO MasiTHUKOB

29 | 2.5 | JlabopatopHas padora Ne 3. OnpeseneHrue yCKOPEeHHUs CBOOOAHOTO MaleHHs C TOMOIIBIO
MaATEMATHYCCKOTI'O MassTHHUKA

30 |2.6 | IIpeBpamenue SHEPTHH MPU TAPMOHUYECKUX KOICOAHUSIX

31 | 7.1 | Pacuer nepuojoB KonebaHUH HU3NUECKOTO MasiTHUKA

32 | 7.2 | 1.OmnpenejieHue U pacyeT NepHoI0B KOJIeOaHNIl MEXaHHYECKHX CHCTEM

33 | 7.3 | IuddepennmanbHoe ypaBHEHHE rapMOHUYECKUX KOJIeOaHM

34 |74 |2.HccnenoBanue KoJedaHHI MPY)KHHHOT0 MasiTHHKA

35 | 2.7 | BolHyX/eHHbIE MeXaHHUYecKHe Konebanus. Pe3oHanc

36 2.8 CBOOOJIHBIE U BBIHYKJICHHBIE DJICKTPOMarHUTHBIE KOJICOaHMUSI

37 2.9 | AHanorus Mexay MEXaHHUECKUMH U DJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

38 | 2.10 | YpaBHeHHe CBOOOJHBIX 3JIEKTPOMATrHUTHBIX KOJIEOAHUI B 3aKPHITOM KOHTYpE

39 | 2.11 | Pemenue 3a1a4 Ha XapaKTEPUCTUKHA CBOOOTHBIX AIEKTPOMArHUTHBIX KOJICOaHUN

40 | 2.12 | KontpoJbHas padora Ne 2 «MexaHW4YecKHe U 3JeKTPOMAarHUTHBIE KOJICOAHUs

41 | 2.13 | TlepeMeHHBIN dIIEKTPUIECKHIA TOK

42 | 2.14 | ConpoTHBIIEHUS B LIENH IEPEMEHHOT0 TOKa

43 2.15 | Pemmenne 3a/1a4 Ha pa3IMyHbIC TUTIBI COMPOTHUBIICHUHN B IIEMH MEPEMEHHOTO TOKA

44 | 7.5 | IHAyKTUBHOE CONPOTUBJICHHE
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45 | 7.6 |3.OmnpenesneHne MHAYKTHBHOCTH KATYIIKH
46 7.7 | EMKOCTHOE COITPOTHUBIICHHE B IIENU NEPEMEHHOTO TOKA
47 7.8 4. OnpenesieHue eMKOCTH KOHIEHCATOPA
48 7.9 3akon OMa Jy1sl e NEPEMEHHOI0 TOKa
49 7.10 | 5. U3yyeHue pe30HAHCA B LIeNM MePeMEHHOI0 TOKa
50 2.16 | Pe3oHaHC B JIEKTPUYCCKOM TN
51 2.17 | DnexTpudeckue aBToOKojaeOanus. ['eHepaTop Ha TPAH3UCTOPE
52 | 2.18 | Tpancdopmaropsl
53 2.19 | IlpousBoACTBO, Nepeaada U NCIOIb30BAHNUE JICKTPOIHEPTHU
54 | 7.11 | Pexxumsl pabotsl Tparchopmaropa. KI1J tpanchopmaropa
55 | 7.12 | 6. U3yueHnue ycTpoiicTBa n pa6oThl Tpancopmaropa
56 | 2.20 | Pemenue 3a1a4 Ha iepeavy dJIEKTPOIHEPTUU
57 2.21 | O606meHue Tembl «IlepeMeHHBII TeKTPUUECKHI TOKY
58 2.22 | 3a4et no Teme «IlepeMeHHBIN TOK»
59 | 2.23 | Bonna. CBoiicTBa 1 OCHOBHBIE XapaKTEPUCTUKHU BOJH
60 2.24 | YpaBHeHue OeryIiei BOJHbI
61 | 2.25 | 3ByKOBBIC BOJIHBI
62 2.26 | Penrenue 3ama4y Ha cBOIiCTBA BOJIH
63 2.27 | Onwitel ['epma
64 | 2.28 | U3ob6perenue paguo. [IpuHIMT pagnocBsi3u
65 2.29 | CoBpeMeHHBIE CPEJICTBA CBSI3H
66 | 2.30 | O6obmaroriee- MOBTOPUTEILHOE 3aHATHE 110 TeMe «KoneOaHus 1 BOJHBD)
67 2.31 | 3auer no teme «KonebaHus U BOJHBDY
3. OnTuka 25 yacos
68 3.1 BBenenue B ontuky
69 3.2 Mertoapl onpeieIeHUsI CKOPOCTH CBETA
70 | 3.3 | OcHOBHBIEC 3aKOHBI TEOMETPHUECKON ONITUKU
71 3.4 | SIBnenue MOJHOTO BHYTPEHHETO OTPAKEHUS
72 | 3.5 | Pemenue 3a1a4 o reoMeTpUYECKON ONTHKE
73 3.6 | JIabopaTopHas pa6ora Ne 4. I3Mepenue nokaszatess MpeJIoMIICHHUs CTeKIa
74 | 3.7 | Jluuzp
75 | 3.8 | ®opmyna TOHKOH JIMH3BI
76 | 3.9 | Pemenue 3a1a4 Ha GOpMYITy TOHKOW JIMH3BI
77 310 JlabopaTopuas padora Ne 5. Onpenenenure GOKyCHOTO pacCTOSHUS U ONTHYECKON CHIIBI
coOuparomien JTUH3BI
78 7.13 | OnTuyeckas cuja CUCTEMBI JINH3
79 | 7.14 | 7.Onpenenenue (POKYCHOr0 paccTOSIHAS H ONTHYECKOH CHJIbI pacceMBAIONIei JTMH3BI
80 | 7.15 | [IpenomieHue cBera Ha chepruecKol TOBEPXHOCTH
81 |7.16 | 8. Ilpenomienne cBeTa Ha ceprUeCcKOii MOBEPXHOCTH
82 | 7.17 | Xoxg myueit B mpusme
83 | 7.18 | 9. Ilpenomiienune cBeTa B Ipu3Me
84 | 7.19 | OnTuueckue npudopsl
85 7.20 | 10. OnpenesieHue pa3pemaiieii CIoCOOHOCTH rjia3a
86 | 3.11 | KonTpoabHas pa6ora Ne 3 ['eomeTpruyeckasi ONTHKA
87 | 3.12 | ducnepcus cBera
88 | 3.13 | UnTepdepeHius cBETOBBIX BOJIH
89 | 3.14 | udpakiuus CBETOBBIX BOJH
90 | 3.15 | Pemenue 3a1a4 Ha HHTEP(EPESHIINIO CBETA
91 | 3.16 | Pemenue 3a1a4 Ha TUQPAKIIMOHHYIO PEHIETKY
92 3.17 | INomepeyHOCTH CBETOBBIX BOJIH. [losisspusanus ceta
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93 | 3.18 | JlabopaTopHas padota Ne 6. lI3Mepenre JUIMHBI CBETOBOI BOJHBI
94 | 319 JlaGopaTopHas padora Ne 7. HabGmonenue nnrepdepeHIuu, TuPpakiiuu 1 Moaspu3aniu
CBeTa.
95 3.20 | KonTpoabHasi padora Ne 4. BoiHoBas onTrka
4. OCHOBBI CHIENUATBHON TEOPUH OTHOCUTEJILHOCTH — 4 yaca
96 4.1 [TpuHIIKIT OTHOCUTENLHOCTH | anmuies B KITaCCHYECKON MEXaHUKE
97 4.2 DJEMEHTHI ClIEIMaIbHON Teopuu oTHOcUTENbHOCTHU. [locTynaTel DiiHIITEITHA
98 | 4.3 | DneMeHTHI pEeIsSITUBUCTCKON TUHAMUKA
99 | 4.4 | 3auer o Teme «DJIEMEHTHI TCOPUH OTHOCUTEIIBHOCTH
3. OnTuka (MpoaoIKeHune)
100 | 3.21 | M3znyuenue u cuektpsl. [llkana 35eKTpoMarHuTHEIX KoJieOaHUI
101 | 3.22 | JIabopaTopHas padora Ne 8. HaGmo1eHe CIUIOMIHOTO U JIMHEHYATOTO CIIEKTPOB
102 | 3.23 | Pemenue 3a7a4 1o TeMe U3JTYYCHHUE U CIICKTPBHI.
103 | 3.24 | OGo6maroriee - MOBTOPUTEIHHOE 3aHATHE TI0 TeMe «OnTHKa»
104 | 3.25 | 3auet o Treme «OnTHKay
5. KBanToBas puszuka. ®u3uKa aToMma u aTOMHOIO siipa 36 uacos
105 | 5.1 | 3apoxnenue Hayku, OOBSICHSIONIEH KBAHTOBBIE CBOWCTBA CBETA
106 | 5.2 3akonbl potodddekra
107 | 5.3 | Pemenwue 3ama4 Ha 3aK0HBI GoTOdIPhEKTa
108 | 5.4 ®doToHBI. DHEPrusi Macca. Pemenue 3anau
109 |55 I'mnotesa e bporins
110 | 5.6 | Dddexr Komnrona
111 | 5.7 | Ilpumenenue ¢potodrddexra Ha MPaKTUKE
112 | 5.8 | Pemenwue 3amaq va a¢dexr Komnrona
113 | 5.9 CaeroBoOe€ J1aBiicHHE. XUMHAYECKOE IeliCTBUE CBETA
114 | 5.10 | Pemenue 3a/1a4 Ha 1aBJICHHUE CBETA
115 | 5.11 | Crpoenune atoma. OnbiThl Pesepdopaa
116 | 5.12 | KantoBsle noctynatsl bopa. M3nyuenue u nornouieHue cBeTa arToMaMu
117 | 5.13 | Pemenwue 3a1ay Ha Mojieniu aToMOB bopa
118 | 5.14 | Pemenue 3aau Ha nocTynarsl bopa
119 | 5.15 | Jlazepwsr
120 |5.16 O6o6mmaronee - MOBTOPUTEIHHOE 3aHATHE 10 TeMaM «CBETOBbIE KBAHTHI», «ATOMHAs (HU-
3UKa»
121 | 5.17 | 3a4er no remam «CBeTOBbIE KBaHTbI, ATOMHasl (pU3HKa»
122 | 5.18 | KonrpoabHasi padora Ne 5 «AtomHas pusnka. CBeTOBbIE KBAaHTbI»
123 | 5.19 | DkcnepuMeHTATLHBIE METOJIBI PETUCTPAIMH 3aPSKEHHBIX YaCTHUI]
124 | 5.20 | Pemenue 3a/1a4 ¢ M3y4eHUEM TPEKOB 3apsKEHHBIX YACTHII IO TOTOBBIM (poTorpadusim
195 | 591 JlabopaTopHnasi padora Ne 9. V3yueHue TpekoB 3apsHKEHHBIX YACTHIL 110 TOTOBBIM (OTO-
rpadusim
126 | 5.22 | PagnoakTUBHOCTH
127 | 5.23 | 3akoH pagMOaKTUBHOTO pacnaaa
128 | 5.24 | Pemenue 3a1a4y Ha 3aKOH PaJIMOAKTUBHOTO pacrnaja
129 | 5.25 | CocraB sapa aToma
130 | 5.26 | DHeprus cBsI3U AaTOMHBIX sI/IEP
131 | 5.27 | SnepHble peakiyu. DHEPreTHICCKUHN BBIXOJT SJCPHBIX PEAKITHIA
132 | 5.28 | llennas siaepHas peakiusi. ATOMHas! JIEKTPOCTaHITUS
133 | 5.29 | Pemenwue 3a/1a4 Ha 3aKOHBI (PU3HKH ATOMHOTO sIpa
134 | 5.30 | buonorudeckoe aelicTBHE PaIMOAKTUBHBIX U3TyUeHUN
135 | 5.31 | [IpumeHeHue HU3MKU aTOMHOTO sIJIpa Ha MPAKTHKE
135 | 5.32 | DnemeHTapHBIC YaCTHIIHI
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137 | 5.33 | Knaccudukanuu 37eMeHTapHBIX YaCTHIL
138 | 5.34 | «Benukoe 00beqMHEHNEY
139 |5.35 O6o0m1aromiee - MOBTOPUTEIbHOE 3aHATHE MO TeMe «DU3KMKa aTOMHOTO siipa M paauoaK-
THUBHBIX YaCTHID)
140 | 5.36 | 3auer o Teme no Teme «du3KKa ATOMHOTO Apa ¥ PaJUOAKTHBHBIX YACTHID)
6. Ctpoenne Bcesrennoii 13 yacon
141 | 6.1 | HebGecnas cepa. 3Be3nHoe HeOO
142 | 6.2 | 3akons! Kemnepa
143 | 6.3 | OnpeneneHue pacCTOSHUM B aCTPOHOMHUH
144 | 6.4 | Crpoenne COIHEYHOH CUCTEMBI
145 | 6.5 | Cucrema 3emust — JIlyna
146 | 6.6 | ®wu3uka mIaHeT 3¢MHON IPYIIIBI
147 | 6.7 | ®usuka niuaHeT — TMTaHTOB
148 | 6.8 | O6umwme cBenenus o ConHie
149 | 6.9 | ®usnueckas npupoa 3Be3J]
150 | 6.10 | Hama l'anakTuka
151 | 6.11 | IIpoucxosxaeHue u HBOIIONUS ranakTuk. KpacHoe cmenienue
152 | 6.12 | ’KusHb 1 pa3yMm BO BCEJICHHOMN
153 |6.13 JlabopaTopuasi pa6ora Ne 10. MonenupoBanue opOUT KOCMHUYECKUX OOBEKTOB C MTOMO-
B0 KOMIIBIOTEpA
8. O6o0ma0iee noBTopeHue 16 yacon
154 | 7.1 JIBr>KeHuWe Tesa 1o IEMCTBUEM HECKOJIBKUX CUJI. JIBUYKEHHE CBA3aHHBIX TEI
155 | 7.2 3aKoH cilokeHus1 ckopocTteil. OTHOCUTENbHAs CKOPOCTh
156 | 7.3 | 3akon Bcemupnoro tsarorenus. J|BikeHre CIyTHUKOB
157 | 7.4 | V3MeHeHMe uMIynbca Teaa. 3aKOH COXpaHEHUs UMITYJIbCa
158 | 7.5 | KommiekcHbIe 3a1a4i MEXaHUKH
159 | 7.6 BrnaxnocTs Bo3ayxa
160 | 7.7 | IlepBblif 3aKOH TEPMOJUHAMUKH
161 | 7.8 | PaGora B asieKTpOCTaTHKE
162 | 7.9 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA
163 | 7.10 | 3axon Owma 115 TOJTHOM 1enu
164 | 7.11 | KonpaeHcatopsl B LIeNsIX HOCTOSHHOTO TOKA
165 | 7.12 | DHeprust MarHUTHOTO TIOJISI
166 | 7.13 | JIBmkeHue 3apsHKSHHBIX YaCTHUI] B MATHUTHOM TOJIE
167 | 7.14 | ®opmyna ToHKOH nuH3BL. [locTpoeHne n300pakeHnit B ONTHYECKUX CHCTEMax
168 | 7.15 | NuddepeHnmmpoBaHHBIN 3a4€T MO JICKTPOMArHETU3MY U ONITHKE
169 | 7.16 | MroroBasi KOHTPoJIbHasi padoTa 10 Kypcy GU3MKU CPeHEN MIKOJIbI
9. 3aksmouenue I uac
170 | 9.1 | ®usnueckas kaptuHa Mupa. Ou3nka Kak 4yacTh YeJIOBEYECKON KYIbTYpPbI
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8. OHIMCAHHUE YYEBHO-METOJUYECKOI'O U MATEPUAJIBHO-
TEXHUYECKOI'O OBECIIEYEHHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

8.1. Texnnuyeckue cpeacTBa: MyJIbTUMEIUWHBIN POSKTOP M KPaH; MPUHTEP MOHOXPOMHBIN; PUHTEP
1BEeTHOH; M ppoBoii poToanmnapar; undposas Buaeokamepa; rpadhudeckuii IIaHIIeT; CKaHep; MUKpO-
¢don; mudposeie natunku ¢ uarepdeiicom; [TK

8.2. O0opynoBanue 1/ BHINOJTHEHH JJA00PATOPHBIX padoT no pusuke:

Tembl J1a60paTOPHBIX PadoT OobopynoBanue

10 kaace

N3yuenue nBmkeHUs: Tell O OKPY>KHOCTU moj nei- | [lltatuB nmabGopaTopHbiil, AMHAMOMETP, CEKYHJIO-

CTBUEM CHJIBI TSDKECTH U YIIPYTOCTH Mep, CAaHTUMETpOBasi JieHTa, rpy3 100 r
CoxpaHeHue MeXaHMUECKOW 3Hepruu npu apmxennu | Lltatus nabopaTopHblii, AMHAMOMETp, JTUHEHKA C
Tesa oA JEMCTBUEM CHJI TSDKECTU U YIPYTOCTH MUJUIMMETPOBBIMU JIeleHUsIMH, Ipy3 100 r
W3yuenune nBuxkeHUs Tena, OpomieHHoro ropu3os- | llltatus naGopaTopHbIi, k€00, TMHEHKa ¢ MUJI-
TaJILHO JMMETPOBBIMHU JEJICHUSIMHU, CTAJIbHOM IIapUK
HccnenoBanue IBMXKEHUS Tena IMoJ AelcTBHEM Io- | Tpubomerp ¢ O10KOM, JUHAMOMETp, Opycok Je-
CTOSIHHOM CHJIBI PEeBSIHHBIN C KperuieHusiMu, Habop rpy3oB 100r,

JIMHEHKa C MUJIJIMMCTPOBBIMU NCJIICHUAMUA

DKcriepuMeHTAIbHAS TIPOBEpKa 3akoHa coxpaHeHwus | [lltatu mabopaTtopHbIH, Keno0, TUHEHKA C MHJI-
HMITyJIbCa JIMMETPOBBIMHM  JIEJICHUSAMH, CTaJIbHbIE IIApHI,
anekTpoHHsbie Bechl 0,01

CpaBHenue pabOThl CUJIBI ¢ U3MEHEHHEM KuHeTude- | TpubomeTp, JUHAMOMETp MPYKUHHBINA, JTUHEWKa

CKOI1 3HEpruu Tena C MIWUIMMETPOBBIMH JICJICHUSIMHU, JICPEBSIHHBIM
Opycok ¢ kperuieHusaMu, Habop rpy3oB 100 r
OmneITHas npoBepka 3akoHa ['eii-Jlroccaka MaHoMeETp  MEAMIMHCKMI,  COEIUHUTEIIbHBIC
OmnbiTHas nmpoBepka 3akoHa boiins — Mapuotra TPYOKH, TPOMHHUK, WIPHI 12 MJI ¢ LIEHO JIeeHus
OmneiTHas npoBepka ypaBHeHus: Knaneiipona 0,1 mi; cTakaHbl OT KaJJOPUMETPA, MJIACTUKOBBIN

cocya 30-50 Mn ¢ KpBIIIKOHM, 3aKHMBI, TEPMO-
MeTp, OapomeTp

W3mepenne Moayss ypyrocTu pe3uHsl Pb100510BHBIH KTyT [uamMeTpoM 3 MM, HabOp Ipy-
30B 10x50 r, caHTUMeTpoBas JIEHTa, IITAHICH-
LUPKYJIb, IITATUB J1a0OPAaTOPHBIN

Omnpenenenne ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA Kanmopumerp, TepMoMeTp, M3MEPHUTEIBHBIM IU-
JIMHJID

Omnpenenenue yaenbHON TEIUIOEMKOCTH BellecTBa U | Kanopumerp, TtepmMoMerp, Habop UIHJIMHAPOB

TEIJIOEMKOCTH TeJa 20 MJ1; MEpHBIN LIMIIMHJIP; BECHI DJIEKTPOHHbBIE

W3mepenne conpoTUBIEHHUS] OMMETPOM OMMeTp, pe3uCTOpPbI

Omnpenenenue yaeabHOro COPOTUBIIEHHS rpaduTa MukpomeTp, MIIITUBOJIBTMETP, aMIIEPMETP, TPU-

(dbenp poOCTOrO KapaHjaiia, peocTaT, JUHEHWKa C
MUJUIMMETPOBLIMH JIeJIeHUsIMU, OaTtapelika 4,5 B,
COEMHUTEIIbHBIC MPOBOJIA, 3AKUMBbI

N3ydenne nmocnenoBaTenbHOTO U MapaienbHoro co- | Habop pesucropos 2-10 Om, BOoIbTMETp, ammep-
€IMHECHUI TPOBOJHUKOB. MeTp, Oarapeiika 4,5 B, coenuHUTENbHBIE POBO-
N3mepenne DJIC v BHYTPEHHEro CONPOTHUBICHUS | J1a, 3a3KUMBbI

HWCTOYHUKA TOKA

OHpe,Z[C.HCHI/Ie QJICMCHTApPHOTO 3apsja Ha60p AJId 3JICKTPOJIM3a ¢ MCAHBIMU 3JICKTPOda-
MH, aMIIEPMETP, BOJBTMECTP, COCAWHHUTCIBHBIC
IIpoBOoaa, CCKYHOAOMEP, BEChI 3JICKTPOHHBIC

Ha6n}0)1eHI/1e )I@flCTBI/IfI MAar"HuTHOI'O IIOJIA Ha TOK

I/I3yquHe SABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIUH. Hcrounuk IMUTAHUA, MUJITIUAMIICPMETP
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ITocrpoenne BAX snextponura

Karymika-MOTOK, MarHuT 1yroo0pasHblit
Karymka ¢ cepiedHrMKoM, peocTaT, K04
CoenMHNTEIbHBIE IPOBOJIA, MOJENb FEHEpATOpa

Onpez[eneHI/Ie CMKOCTHU KOHJACHCATOpAa

barapes KOHAEHCAaTOPOB H3BECTHOW €MKOCTH;
KOHJICHCATOp HEW3BECTHOM €MKOCTH, OaTapeiika
4,5 B, coemuHUTENbHBIE NTPOBOJA, OALTUCTHYE-
CKUI raJIbBaHOMETP (MUJUIMAMIIEPMETP)

Omnpenenenue TeMieparypHoro koasgduiueHrta co-
MIPOTHUBJICHUS MEAN

[Ipubop nns m3MepeHus TepMuueckoro kodhdu-
LIMEHTAa COMPOTUBJICHUS MPOBOJIOKH; KoJOa,
MYyJbTHMETpP; TEPMOMETp; INTATHUB s (pOH-
TaJBHBIX PA0OT; TUTUTKA

HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS TEPMO-
pe3ucTopa OT TeMIepaTypbl

[TomynpoBOTHUKOBBIN TEPMOPE3IUCTOP HA KOJIOJ-
Ke; Koj0a, MyJIbTUMETpP; TEPMOMETP; IITATUB IS
(bpOHTAIBHBIX PadOT; TUIUTKA

Omnpenenenue YCKOpeHHs] CBOOOIHOTO TaJIeHHs C
MTOMOUIbIO0 MasITHHUKA.

[ItaTuB J1abopaTOPHBINA, MATEMAaTUYCCKUN MasT-
HUK, CEKYHJIOMED, JINHENKa

Ompenenenre W pacyer MEPUOJOB KoJeOaHUM paz-
JIMYHBIX KOJIeOATeIbHBIX CUCTEM

[ItaTuB nmabopaTopHbBIH, COOOIIAIIINECS COCY-
Ibl, 00pyY, JHUCK, CTEPKEHb, CEKYHAOMED, TUHEH-
Ka (CaHTMMETPOBasl JIEHTA)

Hccnenosanue KoJe0aHni MNPYXXUHHOI'O MasgsTHUKaA

taTtuB nabopaTopHblil; HaOOp MpPYKHUH, HAOOP
I'PY30B; CEKYHIOMEp, JIMHEWKA

Onpenenenre UHAYKTUBHOCTH KaTYIIKU

HMCTOYHUK TIEPEMEHHOTO HAINpPsDKEHUS;, KaTyIlKa
WHIYKTUBHOCTH; BOJBTMETP U MHJUTHAMIIEPMETP
MEPEMEHHOTO TOKAa; COCIUHUTEIbHBIC MPOBOJA;
OMMETD

OHpGII@HeHI/IC CMKOCTHU KOHACHCATOpa

HCTOYHHUK MCPECMCHHOI'O HAIIPAKCHHA, KOHACHCA-
TOp CMKOCTH, MWIIHMAMIICPMCTPp IICPECMCHHOI'O
TOKa, COCAMHUTCIIbHBIC ITPOBOAA, BOJBTMECTP IIC-
PEMCHHOI'O HAIIPAXKCHUA

N3ydenue ycrpoiicTBa U paboThl TpaHchopMaTopa

HUCTOYHUK TIEPEMEHHOI0 HampsbkeHus 12 B;
TpaHc(hOopMaTop; BOJIBTMETP HNEPEMEHHOI'0 TOKa;
COEIMHUTEINbHBIE NTpoBoJa; pesuctop 100 Om

N3mepenne nokazarens NpeoMIIEHUs CTEKIIa
[Ipenomnenue cBera B mpu3mMe
[Ipenomiienue cBeTa Ha chepruuecKoit TOBEPXHOCTH

Hcrounuk cBera (naMnqua Ha HOI[CTaBKe),
OKpaH C HICJIbIO, INIOCKOIapa/UICiibHasd CTCKIIAH-
HadA IJIACTUHKA, MOJIYHUINMHAPHUYCCKAA CTCKIISIH-
HadA IUIaCTUHKA, IIpHU3Ma, JIMHEeHKa ¢ MHJIIAMET-
POBBIMH JCIICHUAMU

OrmpenenieHne ONTHYECKON CHIIBI M (POKYCHOTO pac-
CTOsiHUA cobuparomieit auH3bl. Onpenenenue Gokyc-
HOTO PACCTOSHUS M ONTHYCCKOW CHIIBI PacCeuBaro-
LIEH JIMH3BI

HUcrounmk cBera (JlaMrmoyka Ha TIOJICTaBKE),
9KpaH, cOOMparoIas U paccerBaromias JMH3bI Ha
MOJCTAaBKe, JMHEHKAa C MHUIMMETPOBBIMH JIeje-
HUSMU

N3mMepenne 1JinHbBI CBETOBOW BOJIHBI.
Habnronenue narepdepeHnu u qudpakiium cBera

CrnexTtpockorn, audpakimoHHas perieTKa, JamIia
HaKaJMBaHUs, CIIEKTpaJIbHbIE TPYOKH, COJb

HaOnroneHue CrijIonHoro U JIMHEN4aToro CeKTpoB

CrnexTtpockorn, audpakimoHHas penieTKa, JamIia
HaKaJIMBaHUsl, CIIEKTpaJIbHbIE TPYOKH, COJIb

W3y4yeHne TPEKOB 3apsDKEHHBIX YACTHI[ IO TOTOBBIM
¢dororpadusm

dororpaduu TPEKOB 3apsHKEHHBIX YACTHIL, TOJY-
YeHHBIX B Kamepe BuibcoHa, My3bIpbKOBOM Ka-
Mepe U HOTOIMYITHCHH.

MonenpoBaHue TPaeKTOPHI KOCMUYECKHX arrapa-
TOB C IOMOIIIBIO KOMIIBIOTEpA

[IK ¢ ycranoBnenHoit nporpammoit «XKusas ¢u-
3UKa»
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8.3. YueOHO-MeTOAMYEeCKHH KOMILIEKC:

Mskumes ['.4., ByxoBueB b.b., H.H. Corckmii. ®u3uka: yueonuk s 10 k1. o6meoOpa3oBaTeIbHBIX
yupexaenuit — M. [Ipocsemenune, ¢ 2017

Msxkumes I'.f1., Byxosues b.b., B.M. Yapyrun. ®usuka: yueonuk ans 11 k. obuieobpazoBaTeabHBIX
yupexaeHuit — M. [Ipoceemenue, ¢ 2017

Mskumes [.51. ®uzuka: Mexanuka. [poda, ¢ 2015

Msxkumes I'.4., CunsikoB A.3. @usuka: MonekynspHas ¢pusuka u repmoaunamuka. Jpoda, ¢ 2015
Mskumes .51, ®uzuka: Dnekrpoaunamuka. Jpoda, ¢ 2015

Msxkumes .., CunsakoB A. 3. ®usuka: KonebaHus v BOIHBI: y4eOHUK IS yrayOJEHHOTO M3YYSHUS
¢usuku. — M. Jlpoda, ¢ 2015

Msxkumes ['.5l. ®usuka: Ontuka. KBanTtoBas ¢usnka: yaeOHHUK JUIsl yri1yOJeHHOTO U3ydeHUs PU3UKH.
— M. Ipoda, c 2015

. T'ompadap6 H. Y. ®usuka. 9-11 Ipoda c 1997

10 PeivkeBnu A.I1. @usnka: 3agaunuk i 10 — 11 xmaccoB 001meo0pa3oBaTeNbHBIX yUpexaeHuil. — M.

Hpoda, ¢ 2005

11. Caypos 0. A. ®usuka B 10 knacce: mozenu ypokoB: kaura s yuurens - M. IIpocsemnienue, ¢ 2009
12. Caypos 0. A. ®usuka B 11 knacce: Moaenu ypokoB: kHura s yuutens - M. [Ipocsemienue, ¢ 2009
13. KpricanoBa O. A. ®usuka. Yriuyonénusii ypoBenb. 10—11 kmaccsl : pabodas mporpamma K JIMHUH

ok ownpE

YMK I'. §I. MskumieBa : yue6HO-MeTonu- yeckoe nocooue / O. A. Kpeicanona, I'. f. Mskuies. —
M. : Hpoda, 2020..

DNEKTPOHHBIE TOCOOUS:
Otkpeitas ¢usuka /moa pea. C.M. Kozena. — M.: ®uU3uKOH.
®usuka. Mexanuka. MeToaMKN U MaTepralbl K ypOKaM.
®uszuka. 7 — 11 knaccel. [Ipaktukym. — M.: @U3UKOH.
bubnmoreka 31eKTpOHHBIX HArsIIHBIX mocoomii. dusuka. 7 — 11 kmaccel. — M.: Kupwin u Medoamii.
Yyenundeckuii skcepuMeHT 1o ¢usuke. — M.: Ilearp MHTII.
[xonpHBIN hu3ndeckuid sxcriepuMent. — M.: ]I «PaBHOBecHe».
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8.4. AIPECA UHTEPHET-PECYPCOB
Jnist nHGOPMAMOHHO-KOMIIBIOTEPHON MOIEPKKH Y4eOHOTO Mpolecca MpearoaraeTcs uCroiab30Ba-
HUE ClIeYyIomuX HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB, PEAIM3YEMBIX C IOMOIIbIO ceTh VHTepHeT:

WuTepHeT-noaepxka Kypca Gu3suKu

No Haspanue caiita DJIEKTPOHHBIN aJpec
1. Kommexuus IIOP http://school-collection.edu.ru
2. Komnekmust «EctecTBeHHOHayuHbIe 3KCIe- | http://experiment.edu.ru —

PUMEHTBI»: (hr3HKa
3. Mup Qusuku: GU3NIEeCKHid SKCIIEPUMEHT http://demo.home.nov.ru

4. CepBep kadenpsl obmieii ¢usuku ¢usdaka | http://genphys.phys.msu.ru
MI'Y: ¢usndeckuii NpakTUKyM H JEMOH-

CTpanuu
5. dusuKa B aHUMAaIUIX. http://physics.nad.ru
6. WHTEpHET YPOKH. http://www.interneturok.ru/distancionno
7. @u3MKa B OTKPHITOM KOJUICIKE http://www.physics.ru
8. lazera «®@usuka» U3narenbckoro qromMa http://fiz.1september.ru

«IlepBoe ceHTAOpsI»
9. Koneknust «EcTecTBeHHO-HAYYHBIE IKCITe- http://experiment.edu.ru

PUMEHTBD»: pu3uKa
10. | BupryanbHblit MeTOIMYECKHUIT KaOuHET yuu- | http://www.gomulina.orc.ru
Telst U3UKK ¥ ACTPOHOMUH

11. | 3amaum no (u3MKE C peIICHUSIMH http://fizzzika.narod.ru

12. 3anumarenbHas (pu3KKa B Borpocax u otBe- | http://elkin52.narod.ru
Tax: CauT 3aciykeHHoro yuureins PO B.
Enpkuna

13. 3aouHast pU3UKO-TEXHUIECKAS [ITKOJIA TIPH http://www.school.mipt.ru
MOTHU

14. | Kabuner ¢usuku Cankr-IlerepOyprekoit http://www.edu.delfa.net

aKaJIeMHHU TIOCTJUIIOMHOTO TeIarOrHuecKo-
ro 00pa3oBaHUs

15. | Kadenpa n nabopatopust puzuku MHOO http://fizkaf.narod.ru
16. | KBauT: Hay4HO-TIOMYJIAPHBIN (PU3UKO- http://kvant.mccme.ru
MaTeMaTUYECKUI KypHaI
17. | UudopmanmonHsle TexHOIOTHH B ipenofa- | http://ifilip.narod.ru
BaHuu ¢uzuku: cait U. A. dununnosoit
18. | Knaccras ¢usuka: caidt yuutens ¢pusuku E. | http://class-fizika.narod.ru
A. bannuHon
19. GetaClass — ¢usuKka B OnbITax ¥ SKCIEPH- https://www.getaclass.ru/course/fizika-
MeHTax: OecruiaTHble o0ydaromue ypoku o | V-opytah-i-eksperimentah

(du3KKe U MaTeMaTHKe
20. | PELIIY EI'D: obpa3oBarenbHbIi moprtan ais | https://phys-ege.sdamgia.ru
HOATOTOBKH K dKk3ameHaM [ 'ymiHa

21. Bcecubupckast oTkpbITast omuMnuaaa https://sesc.nsu.ru/vsesib/
IIKOJIbHUKOB

22. | Kpatkuii cipaBoYHHK 110 prsmke http://www. physics.vir.ru

23. | Mup ¢usuku: puznyeckuii SKCIepUMEHT http://demo.home.nov.ru

24. | O6pasoBaTenbHbIil cepBep «ONTHKAY http://optics.ifmo.ru

25. | OOyuyarone TpEXypoBHEBbIe TecThl IO G- | http://www. physics-regelman.com
3uke: caut B. M. Perenpmana
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26. | OnnaiiH-ipeoOpa3oBareib eAuHKI U3Mepe- | http://www.decoder.ru
HUS

217. PervoHaabHbIN MEHTP OTKPHITOTO (PU3UUECKOTO http://www. phys.spb.ru
oOpasoBanus Qusuyeckoro ¢akynsrera CII6IY

28. Cepsep kadeapsr obrieit usukn pusdaka MI'Y: | http://genphys. phys.msu.ru
(GU3IPaKTUKYM U JEMOHCTPALIHU

29. Du3nKa B aHUMALHUSIX http://physics.nad.ru

30. Ousuka B UaTepHere: xypHan «JlaiimkecT» http://fim.samara.ws

31. du3nka BOKpYT HaC http://physics03.narod.ru

32, dusnka yis yauteneit: caiit B. H. EropoBoit http://fisika.nome.nov.ru

33. dusnka.py: cailT ast yqanmxcs u npernogasare- | http://www.fizika.ru
neit pusuku

34, ®dusnka CTyJeHTaM U IIKOJIBHUKaM: caiiT A. H. http://www.physica.ru
Bapruna

35. DU3UKOMIT: B TOMOIIb HAYHHAIONIEMY (QH3HUKY http://physicomp.lipetsk.ru

36. DJIEKTPOIMHAMUKA: YUCHHE C YBICUCHHEM http://physics.5ballov.ru

37. DJIeMeHTHI: OMYJISIPHBINA CalT 0 GyHaaMeHTanb- | http://www.elementy.ru
HOM HayKe

38. Opymut: 6uorpaduu yuéHbIX U H300peTaTenei http://erudit.nm.ru
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