MyHnuuunajabHoe 010/:KeTHOE 001e00pa3oBaTe/ibHOE yUpeKIeHre
«I'mmua3us Ne44» ropoaa Kypcka

COI''TACOBAHA YTBEP/KJIEHA
MEIArOTMYECKUM COBETOM npukazoM MBOY «I'umnazusi No44»
MBOY «I'umHazus Ned4 oT 30.08.2023 1. Ne «131»

(mpoTtokoa ot 30.08.2023 1.Nel)

PABOYAS ITIPOT'PAMMA
0 npeamMery
DOHU3UKA
(yeiiy01ennslil ypoeeHn)

CPEJHEE OBLIEE ObPA3OBAHHUE
10-11 KJIACCBI

2023 r.




INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢u3KMKe Ha YpOBHE cCpelnHero obuiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IIOJIO)KCHUH M TpPeOOBaHMM K pe3yJibTaraM OCBOCHUS
OCHOBHOM o0Opa3zoBaresibHON mporpammbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ya€TtoM ¢enaepaibHo padodueil mporpaMmmbl Bocnutanus W KoHnemiun
npenojiaBaHusi yueOHOro npeamera «Pusznka» B 00pa3oBaTebHBIX OpraHU3alUsIX
Poccuiickoit ~ depepanmu,  peanus3ylolUX  OCHOBHBIE  OOpa3oBaTesibHbIC
IpOTrpaMMBbl.

[Iporpamma no uzuke onpenenser 00s3aTeTbHOE P EAMETHOE COJIepIKaHKE,
yCTaHABJIMBACT PEKOMEHYEMYIO TIOCJIEI0OBATEILHOCTh U3YUYEHHS TEM M Pa3JeiioB
y4eOHOTO MpeaMeTa ¢ YYETOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM  y4yeOHOTO TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEM O0O0ydaromuxcs.
[lporpaMmma 1o ¢usnke Ha€T MpeAcCTaBICHUE O NEJSIX, COJAEpKaHHH, OOIIeH
CTpareruu OOYdYEHHs, BOCHHTAHWUS W Pa3BUTHI OOYYAIONIUXCA CPEIACTBAMU
yueOHoro npenmera «Dusnkay Ha yriryOJIEHHOM ypOBHE.

N3yuenue kypca ¢usuku yriayOJa€HHOTO YpOBHS TO3BOJISIET peajnu30BaTh
3a1auu npodeccHoHaNnbHOM OpUEHTAlMK, HAMPaBJICHO Ha CO3/IaHUE YCJIOBUU IJis
OPOSIBJICHUSI CBOMX HMHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaKIbIM
00ydJaromuMcsi, KOTOpPbIe HEOOXOAUMBI Ui TPOJOJDKEHUsT oOpa3oBaHUS B
opraHu3aiusix MpodecCHOHAILHOTO O00pa3oBaHWS IO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIUAILHOCTSIM.

B nporpamme mno ¢usuke omnpeaensioTcs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHHUS Kypca (U3MKH HA YPOBHE CPEIHEro 00IIero 00pa3oBaHus: JUYHOCTHBIC,
METanpeaMeTHbIe, TpeAMeTHhle (Ha  yrayOj€éHHoM  ypoBHe). HayuHo-
METOJ0JIOTHUYECKONW OCHOBOM Ui pa3pabOTKu TpeOOBaHMN K JUYHOCTHBIM,
METalpeMETHBIM U TPEIMETHBIM pe3yJibTaraM OOyYaroniuxcsi, OCBOUBIIUX
nporpaMMy 1o (QU3MKE Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMs Ha
yIIIyOJIEHHOM YpPOBHE, SBJISIETCSI CHCTEMHO-/IESITEIbBHOCTHBIN MOJXOI.

[Iporpamma no ¢u3uKe BKIIOYAET:

IUTAHUpYEMbIC pe3yJIbTaThl OCBOCHUS Kypca (QU3MKUM Ha YriIyOJIEHHOM
YPOBHE, B TOM YHCJIE PEIMETHBIE PE3yIbTaThl MO rojiaM OOy4YEeHHUS;

cojiepkanue yueOHoro npeamera «dusmukay mo rogaMm oOydeHuUs.

[Iporpamma 1o ¢u3MKe HMEEeT TPUMEPHBIM XapakTep W MOXKET OBITh
UCIOJIb30BaHA YYUTEIAMU (U3HMKHU JJIS1 COCTABJICHHUS CBOMX pab0YMX MPOTPaMM.

[IporpamMma no ¢u3uKe HEe CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
NPENIOCTaBISIET BO3MOXKHOCTH JIJIsl  pealu3alii  pa3IMdHbIX METOJIUYECKUX
MOJXOJ0B K TMpenojaBaHui0 (U3UKU HA YIIIyOJEHHOM YpOBHE IMPHU YCIOBUM
COXpaHEHMsI 00513aTeNbHON YacTH COAEpKaHUS Kypca.



du3nka Kak Hayka o HamboJiee OOIMX 3aKOHAX NPHUPOJIbI, BBICTyNas B
KauyecTBe Y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBCHHBIN BKIIAJl B CHCTEMY
3HaHUU 00 okpykaromeM mupe. LIkonbHbIN Kype PU3UKN — cCHCTEMOO0Opa3yIo Uit
JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIECCOB MW SBJICHHM, HM3y4aeMbIX XHMHUEH, OHMOJIOTHEH,
dbuzmueckoit reorpadueit. u acrpoHomuei. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (PU3MYEeCKHX 3HAHUW ONpEeNeNwIo Xapakrep U OypHOE pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPaAHCIOpPTa, OCBOCHUS
KOCMOCa, TMOJYy4EeHUS HOBBIX MaTepHUaliOB C 3aJlaHHBIMU CBOWCTBamMH. M3ydeHue
GU3MKH BHOCHUT OCHOBHOM BKJaa B (OpMHUpOBaHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00yvaromerocs, B opMUpOBaHHE YMEHUN NMPUMEHATh HAY4HBIN
METOJ] IO3HAHUS MPHU BBIMOJHECHUA UMHU YYEOHBIX HCCIICIOBAHUN.

BocnmrarensHbiil moTeHuuMan npeamera «Ou3nka» peann3yeTcs 4epes:

- TMpUBICYECHHWE BHHUMAaHUSA OOydYalOIMUXCA K I[EHHOCTHOMY acCHEKTy
U3ydaeMbIX Ha ypoKaxX SIBJICHHH, OpTaHH3alNI0 PadOThI C MOJIydaeMOW Ha ypoKe
COLMATIBHO 3HAa4yuMOW uH(poOpMalmell — HWHUIMMPOBAHUE €€ OO0CyXKAeHus,
BBICKA3bIBaHHS 00YYaOIIMMUCS CBOETO MHEHHUS 110 €€ MOBOJY, BHIPAOOTKU CBOETO
OTHOIIICHUS K HEH;

- Moa00p COOTBETCTBYIOUIMX TEKCTOB ISl YTCHHUS, 3aJa4 MHTEPECHBIX IIO
CoJIep’KaHuIo, Oorarble HIESIMH, HMEIOIIME HECKOJIBKO CIOCOOOB pelIeHUs.
[Tonbupas coenuanbHBIM  00pa3oM  3aJa4M, MOXHO  OCYIIECTBISATH H
HPABCTBEHHOE, M SKOHOMHUYECKOE, U IKOJIOTHYECKOE BOCITUTAHHE;

- MMPUMEHEHUE Ha YpOKE MHTEPAKTUBHBIX (hopM pabOTHl C 0O0yUYaIOITUMUCS :
UHTEUIEKTYIbHBIX ~ UTP, CTUMYIUPYIONIUX TO3HABATEIbHYI0  MOTHBAIIUIO
00ydYaromuxcsi; JUCKYCCHUM, KOTOpble Jal0T OOy4aromuMcsi BO3MOXHOCTh
npuoOpECTU OMBIT BEACHUS KOHCTPYKTHUBHOTO MAjOTa; TPynnoBOd paOOThl WU
paboThl B TMapax, KOTOpbIE yd4aT OOydYarIIMXCsi KOMaHIHOW paboTe U
B3aMMOJICHCTBUIO C IPYTUMU OOYJArOIITUMHUCS;

-  UHUIMUPOBAHMEC U TOJACPKKY HCCJCIOBATEIBCKOW JICSITEIHLHOCTH
0o0yJarolmuxcsi B paMKax peaju3allud UMW HWHAUBHIYAJIbHBIX M TPYNHOBBIX
UCCJIEIOBATEIbCKUX  MPOEKTOB, YTO JacT OOydYaromuMmcs  BO3MOKHOCTh
nproOpecTd HaBBIK CaMOCTOSATEILHOTO PEIICHUS TEOPETUUYECKON MPOOIIEMBI,
HaBBIK TEHEPUPOBAHUSA M 0POPMIICHUSI COOCTBEHHBIX WICH, HABBIK YBAKUTEIBHO I'O
OTHOIIICHUS K YYKUM H7esiM, 0POPMIICHHBIM B paboTax IpYrux HCCieaoBaTesei,
HaBBIK MYOJUYHOTO BBICTYIUICHUS TIEpell ayAuTOpUeH, apryMEHTHUPOBaHUS U
OTCTauBaHUsI CBOEH TOUYKH 3PEHHUS;

- TBOPYECTBO BBIJAIOIIUXCA YUEHBIX — (PU3UKOB — STO OCHOBHBIE
HaNpaBJICHUSI BOCIUTATEIBLHON AESITEILHOCTH YYUTENS (PU3UKH MO MPUOOIIEHUIO
00ydJaromuxcs K NEHHOCTSIM HAYYHOTO TIO3HAHWS;



- oOpaimieHue K HCTOPUM (UMK — BAKHEHIIUMNA TyTh peaau3aluu
BOCIHUTATEJILHOTO TMOTEHIMANa YPOKOB (DU3MKH, PACKPBITUS YEIOBEYECKOTO
CMBICJIa HayKd O TIpUpOJie, TaK Kak MCTOPU3M (QOpMHUPYET HaydyHOE
MUPOBO33pEHHE, pa3BUBAET HHTEpPEC K HayKe, CHOCOOCTBYET MOBBILIEHUIO
KayecTBa 3HAHUM, T[IOMOraeT HPABCTBEHHO BOCIHTHIBATH OOyYaromuxcs,
COBEPUIEHCTBYET METOJUKY MPENoJaBaHus (PU3UKY;

- 3aJjadyd U 3aJaHUd CHOCOOCTBYIOIIHUE (POPMUPOBAHUIO KPUTUYECKOTO U
JIOTHYECKOTO MBIIIJICHUS; HABBIKOB OLIEHKH, CTPYKTYpHpPOBaHUS MHPOpMALHUU U
BbIJI€JICHUS TJIABHOTO; YMEHMI JOBOJMUTH HauaTyo paboTy O KOHIA; CTPEMJIICHHUS
BBIOMPATH PAlMOHANBHBIN MyTh PEUICHUs 3aJa4yu, BBHINOJHEHUS 3aJlaHus; YMEHUI
PYKOBOJCTBOBAaThCSl MpaBWIaMU NPU  BBIIOJHEHUHM 3alaHUM, BOCIUTAHHUE
OTBETCTBEHHOTO M OEpEeKHOTO OTHOIICHHS K OKPYKAIOLIEH cpele, OCO3HAHHE
HEOOXOUMOCTH TPUMEHEHHS JTOCTIKEHUN COBPEMEHHOW HAyKH W TEXHOJOTHUM
JUIS pallMOHAIBHOTO MPUPOAOTIONB30BaHUA, (POPMHUPOBAHUE OCHOB IKOJIOTHYECKO I
IPAMOTHOCTH.

B ocHOBY kypca ¢puszuku Ha ypoBHE CpeHEro 0011ero o0pa3zoBaHus MOJIOKEH
pAn uaei, KOTOpble MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOCHHUS.

Hoea wuenocmuocmu. B COOTBETCTBHUM C HEW KypcC SABISIETCA JIOTUYECKU
3aBepUIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX paslesioB (GU3UKH, BKIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOU (PU3UKU.

Hoea zenmepanuzayuu. B cOOTBETCTBUM C HEW MaTepuan Kypca (U3HUKHU
o0bequHEH BOKpyr ¢Qu3uueckux Teopuid. Bemymmum B Kypce sABiseTcs
dbopMupoBaHUE TPENCTABICHUH O CTPYKTYPHBIX YPOBHSX MAaTE€pUU, BEIIECTBE H
HoJIe.

Hoea zymanumapuszayuu. EE€ peanmuzanus NpeAnolaraeT MCIOJIb30BAHUE
FYMaHUTApHOTO TOTeHUuala (PU3UYECKON HAyKH, OCMBICJICHUE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BUTHEM OOIIecTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKHUMH MPOOIEMaMH.

Hoesn npuxnaonoii nanpasenennocmu. Kypc duzuku yriry0€éHHOT0 ypoBHS
IpeIoaraeT 3HakOMCTBO C IIMPOKUM KPYTroM TEXHHYECKUX M TEXHOJOTHYECKUX
IIPUJIOKEHUW M3Y4YEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccMmarpuBarOTCA Ha
YpPOBHE OOIIMX MPEACTABICHUN U COBPEMEHHbIE TEXHHYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3Konocuszayuu peanu3yeTcss IOCPENCTBOM BBEIACHUS DJIEMEHTOB
collepKaHMsA, TNOCBSAUIEHHBIX JKOJOTHUYECKUM NpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTUEM TEXHHUKHU W TEXHOJIOTH, a TakXke OOCYXIEHHUs
npo0JIeM palMoOHAIBHOTO MPUPOJIONOJIB30BaHUS U SKOJIOTUYECKON 0€30IaCHOCTH.

OcBoeHnne cofiep>kaHusi MporpamMmsel o (PU3UKE JOJDKHO ObITh NOCTPOEHO Ha
NPUHIMIAX CUCTEMHO-AESITENIBHOCTHOTO Moaxoaa. s du3uku peanusaius dTUX



NPUHITUIIOB 0a3UPYyETCsl Ha UCIIOJIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
MOCTOSIHHO JIeiicTBymOmero ¢akropa ydeOHoro mporecca. s yriayonéHHOTO
YPOBHS — O3TO CHUCTEMa CaMOCTOSATEIBHOTO YYEHHYECKOTO DJKCIIEPUMEHTA,
BKJIIOUAIONIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI IMPU U3YYEHUU HOBOTO
Marepuana, JadopaTopHble paboThl U pabOThI MpakTHUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanuzalu  (U3UYECKOrOo MpakTUKymMa. B mepBoMm ciiydae
MpPakTUKyM MpoBoauTcs 0o B koHie 10 u 11 kimaccoB, b0 mocje nepBoro u
BTOPOTO TOJYTOAUN B KaXJOM U3 OTUX KiIaccoB. Bropoir cmoco® — 3To
UHTErpaiys padoT MpakTUKyMa B CHUCTeMY JabOpaTOpHBIX pPaboT, KOTOpPHIC
OpOBOASTCA B mpolecce u3ydeHus pasgena (temsl). Ilpu stom moa pabGoramu
NpaKkTUKyMa MOHUMAETCs CaMOCTOSITENIbHOE HCCJEI0BAHUE, KOTOPOE MPOBOJAUTCS
110 PYKOBOJICTBY CBEPHYTOTO, 00001IEHHOTO BH/a 0€3 MOMIaroBON MHCTPYKIIHH.

B mporpaMmme mo ¢u3uMkKe cucTEMa YYEHHUYECKOTO DKCIICPUMEHTA,
7a00paTOpHBIX PabOT U MPAKTUKyMa MPEJCTaBICHA €IWHBIM IMepeuHeM. Bribop
TEMAaTUKHU JJIsl STUX BHUJIOB YUYCHHUUECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCS
y4aCTHHUKaMH 00pa30BaTENIbHOTO MPOLECCa UCXOAsI U3 0COOEHHOCTEN MOYPOUYHOTO
IUIAHUPOBAaHUS M OCHalleHuss kabunera ¢usuku. I[Ipu sTOoM obOecnedmBaercs
OBJIaJICHUE OOYYaOIIMMUCA YMEHHUSIMU TPOBOJUTH TPsIMBIE M KOCBEHHBIE
U3MEPEHUs, UCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIWYUH U TOCTAHOBKY
OTBITOB TIO MIPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YAETSETCS PEIICHHI0 PACYETHBIX W KaueCTBEHHBIX
3amau. [Ipu 3ToM nmst pacd€THBIX 3a7a4 MPHOPUTETOM SIBIISIOTCS 3a7a4H C SIBHO
3aJIaHHOW M HESIBHO 3aJIaHHOW (PM3MYECKON MOJIEIIBIO, TTO3BOJISIIONINE PUMEHATH
U3y4YEHHBbIE 3aKOHBl M 3aKOHOMEpPHOCTH KaK W3 OJIHOTO paszjena Kypca, Tak Hu
UHTETpUpYs MPUMEHEHHE 3HAHUM U3 Pa3HbIX pa3zenoB. /(s kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SABJISIIOTCSA 3aJaHusl Ha OOBsICHEHUE/NpeaCcKa3aHue NPOTEKaHHUs
bU3MYECKUX ABJICHUM W MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TPEOYIOIIue BHIOOpa
bu3nUecKoi MOJIETH I CUTYallii TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coortBerctBun ¢ tpeboBanusmMu DPI'OC COO x wmaTepuanbHO-
TEXHUYECKOMY O0OecnedeHnIo yueOHOro mpoiiecca Kypc (U3UKU yriyOoJIEHHOTO
YPOBHSI Ha YPOBHE CpeHEr0 00IIero o0pa3oBaHusl IOLKEH U3y4aThCsl B YCIOBUAX
npeaMeTHOro kKaOuHera. B kaOuHeTe (U3WKK JOHDKHO OBITH HEOOXOJMMOE
nabopaTopHoe OOOpYAOBaHUE ISl BBINOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
bu3MKe yYEHHUECKUX OIBITOB, JTa0OpaTOPHBIX paboOT W paboOT MpaKTUKyMa, a
TaKKe IEMOHCTPAIMOHHOE 000pYI0BaHHUE.

JleMoHcTpaluoHHOe 00OpyAoBaHHEe (OPMUPYETCSI B COOTBETCTBUHU C
OPUHIUIIOM MUHUMAIbHOW JOCTATOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUHCIICHHBIX B IMporpaMMe MO (U3MKE KIIOYEBBIX JEMOHCTpALUUi IS



UCCJICIOBAHUSl  M3y4aeMbIX SIBICHMH M  MPOLECCOB, OMIHPUYECKUX U
dbyHIaMEHTATBLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHUH.

JlaGoparopHoe o0opyaOBaHHE IS YYCHHYECKUX MPAKTUYCCKUX pPadboT
dbopmupyercs B BUJE TEMATHYECKUX KOMILIEKTOB M OOECIEeYMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JByX oOOyvawomuxcs. TemaThuyeckue KOMILIEKTHI
JabopaTopHOro OOOpYJIOBaHMS JOJKHBI OBITh IMOCTPOCHBI HAa KOMILIEKCHOM
UCTIOJIL30BAHUH aHAJOTOBBIX M IM(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTEIIHHBIX CUCTEM B BHJIE IU(MPOBBIX JabopaTropuil.

OCHOBHBIMU TIeTISIMU U3y4eHHS (U3UKH B 00111eM 00pa30BaHUU SIBIISTIOTCS:

dbopMUpOBaHHE HHTEpeca M CTPEMJICHUS OOyYalolluxcsi K HaydHOMY
U3YYEHUIO TPUPOABL, pPa3BUTHE UX HMHTEIUIEKTYaJIbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPECTABJICHUNA O HAYYHOM METOJIe MO3HAHUA W (HOPMUPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KAaK pe3yJsibTara U3yuyeHUs OCHOB
CTpOEHUsI MaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (PU3HKHU;

dbopMupoBaHUE YMEHUM OOBACHATD SBIICHUS C MCHOJB30BAHUEM (PU3MUECKUX
3HaHWW U HAyYHBIX JI0KA3aTENIbCTB;

dbopMupoBaHUE TpEACTaBICHUA O poiu (U3UKU I Pa3BUTHUS APYTUX
€CTECTBEHHbBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BuUTHE MpeICTaBJICHU I 0 BO3MOXHBIX chepax Oynyei
npodeCCHOHANILHON  JEATCIbHOCTH, CBA3aHHBIX C (U3UKOH, TMOATOTOBKA K
JanpHeeMy oOy4eHHIO B 3TOM HAIPaBIICHHUH.

JlocTmkeHue 3TUX 1eneil o0ecreunuBaeTcs pelleHUeM CISAYIOMUX 3a7a4 B
npoiiecce M3ydeHust Kypca (GU3MKU Ha YPOBHE CpeHEro obiero oOpa3oBaHUs:

MpUOOPETEHNE CUCTEMBI 3HAHUU 00 O0MUX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOPHWSIX,  BKIIOYas  MEXaHUKY,  MOJEKYJSPHYI0  (U3HKY,
AIEKTPOIMHAMHUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTpO(U3UKY;

dbopMuUpOBaHHE YMEHUN MPUMEHITHh TEOPETUUCCKHUE 3HAHUS JISI OOBSICHCHUS
bu3nuecKUxX SBJICHUN B MPUPOJE M Ui MPUHATUS MNPAKTUYECKUX PEUICHUMl B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CHOCOOOB peIIeHUS PAa3NUYHBbIX 3aJad C SBHO 3aJlaHHOU
¢usnyeckoi Monenblo, 3a7ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3JaHue
dbuznueckoi MoJienH, aJeKBaTHOW YCJIOBUSM 3aJayd, B TOM YHCIE 3ajaad
WH)XCHEPHOTO XapakTepa,

NOHUMaHWE (PU3MUYECKUX OCHOB U TMPUHLUMOB JACUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CpEeAdy;



OBJIAJICHUE METOJaMHU CaMOCTOATENIBHOTO IUJIAHUPOBAHUS M TPOBEACHUS
¢u3nyecKknx HKCIEPUMEHTOB, aHaJlIM3a M HWHTEpHpeTauud HHPOpPMAINH,
OTIpEJIeNICHHs] TOCTOBEPHOCTH IMOJy4YEHHOTO PE3yJIbTara;

CO3/aHME YCJIOBHUM JJIs1 PA3BUTHUS YMEHHUU ITPOEKTHO-UCCIENOBATEIBCKON,
TBOPYECKOM JEATEIbHOCTH;

pa3BuUTHE MHTEpeca K cepam npodeccuoHaIbHON eI TEIbHOCTH, CBI3aHHO U
¢ (PMBUKOM.

B cootrBerctBun ¢ tpeboBanusimu OPI'OC COO yrayOnéHHBIN ypOBEHb
u3ydyeHuss ydeOHoro mpenmera «®dusuka» Ha ypOBHE CpeIHEro oOIero
oOpa3oBaHusi BbIOMpaeTcs OOYYAIOIIUMUCS, [UIAHUPYIOMIUMHU MPOJOKEHHE
00pa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha uzyuenue ¢uzuku (yriayOnE€HHBIN ypOBeHb) Ha YPOBHE CPEIHEro 00IIero
ob6pazoBanus otBoauTcst 340 gacos: B 10 kiacce — 170 wacoB (5 4acoB B HEJEINIO),
B 11 xmacce — 170 gacoB (5 4yacoB B HEEIO).

[lpennaraemblii B mporpamme 1o (U3UKE TMepedeHb J1a0opaTopHBIX U
NPaKTUYECKUX padoOT SBISIETCS PEKOMEHJOBAaHHBIM, YUMTENb [I€JIA€T BBIOOP
NpOBEACHUS J1a0OPaTOPHBIX PAObOT U OMNBITOB C YYETOM WHAMBHIYAJIbHBIX
oco0eHHOocTel 00yUaroIuXCs.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4Hslilt MeTOA TO3HAHUS NPHUPOBI.

®duzuka — PyHIaMeHTaIbHAs HayKa o npupojae. Haydnsiit MeToa nmo3HaHus U
METO/bl UCCIEOBAHNS (DU3UUECKUX SIBJICHUA.

DKCIIEpUMEHT U Teopusl B Mpollecce MOo3HaHus npupoabl. HabmiopeHue u
IKCIIEPUMEHT B (PU3UKE.

CriocoObl m3MepeHusi (PU3NYEeCKUX BEIUYMH (QHAJIOTOBbIE U LH(PPOBBIE
U3MEpUTEIIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[lorpemHocTn  w3MepeHuid  (GU3NYECKUX  BeIWYMH  (abCONIOTHAs W
OTHOCHTEIIbHAS ).

MonenupoBanue PpU3nUECKUX SBJICHUN U MPOLIECCOB (MaTepualbHas TOYKA,
abCoOMIOTHO TBEPAOE TENOo, HicajbHAas >KUJIKOCTb, WJICANIbHBIA Ta3, TOUYCUHBII
3apsn). 'unoreza. ®U3nUeCcKuil 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. DU3ndecKas
TEOPHUs.

Pons u mecto ¢usuku B pOpMUPOBAHUM COBPEMEHHOW HAyYHOU KapTHHBI
MHpA, B IPAKTUYECKOMN AEATETLHOCTH JIHOJIEH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomoi, nPaAKMUKyM.

W3mepenne cuiibl TOKAa U HAOpsKEHUsS B IEMH IMOCTOSIHHOTO TOKa MpU
MOMOIIIY aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTENIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ nudppoBoi maboparopueit o ¢usuke. [Ipumepsl uzmepeHus
(GU3NYECKNX BETMYUH TMPU MTOMOIIN KOMITBIOTEPHBIX TaTYMKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuxka.

Mexanuueckoe naBmwxeHue. OTHOCHUTENBHOCTh MEXAHMUYECKOTO JIBH)KEHUS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4 MEXaHUKH.

Panunyc-BekTop MarepuajabHOW TOYKH, €r0 MPOEKIHUH HAa OCHU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOPOCTh (CpelIHSAsI CKOPOCTb, MT'HOBEHHAasi CKOpPOCTb) U
YCKOpPEHUE MAaTepUalbHOM TOYKHM, MX MPOEKIMH HAa OCH CUCTEMbI KOOPAMHAT.
CrioxeHue nepeMenIeHul 1 CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE JBHKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUSI U MYTHU MATEPUATBHON TOUYKUA OT BPEMEHHU U UX
rpadukH.

CBobOojgHOE mageHue. YCKOpeHHe CBOOOIHOTO TajeHus. J[BmxkeHue Tena,
OpOIIIEHHOTO TOJ YIJIOM K TOPHW30HTY. 3aBUCHUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHHUSI MaTepUaIbHOM TOUKH OT BPEMEHU U UX TPaPUuKH.



KpuBosmnueiiHoe  aBwkeHue. JIBWKEHHE  MaTepUalbHOW  TOYKH IO
OKPY)KHOCTH. YTJIOBas W JHWHEWHas CKOpocTh. Ilepwon m vacrota oOpaiieHwus.
[leHTpOCTpEMUTENBHOE (HOPMAJIbHOE), KacaTeabHOE (TaHTE€HIIMAIbHOE) U IMOJIHOE
YCKOPEHUE MATEPUATBLHOU TOYKH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE NPOUECCHL CIIUAOMETP,
JNBWKEHHE CHApsJOB, LIEMHbIE, LIeCTepEHYAThle UM pPEMEHHBIE Mepeaayd,
CKOPOCTHBIE JIUPTHI.

Hemoncmpayuu.

Moaenb cucTeMbl OTCUETA, WLIKOCTpALMS KUHEMATUYECKUX XAPAKTEPUCTUK
JBWKCHMUS.

CriocoObl vccnenoBaHusl BHKEHUM.

WnmrocTpanusi mpeAenbHOro Nepexo/ia U “BMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBanue ABMKEHUM C UCIIOJH30BAHUEM MEXAHU3MOB.

[lanenue Ten B BO3yXE U B PA3pEKEHHOM MPOCTPAHCTBE.

HaGmonenue paBuwxkeHus Tenaa, OPOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTAJIBHO.

HampaBnenue CKOpPOCTH NMPU ABMXKEHUU MO OKPY>KHOCTH.

[Ipeo6Gpa3zoBanue yriaoBoi CKOPOCTH B pEIyKTOpE.

CpaBHeHUE MTYyTEW, TPACKTOPH, CKOPOCTEH NBUAKEHHS OJHOTO M TOTO XKeE
TeJa B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, npaAKmMUKyMm.

N3yueHue HEpaBHOMEPHOTO ABWKEHUS C LIETBIO ONpEAEeJCHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne ycKOpeHUsl Ipu NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
M0 HAKJIOHHOM IUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH IMYTH OT BPEMEHHM IMPHU PABHOYCKOPEHHOM
JBUYKEHUMU.

N3mepenne  ycKopeHUs CBOOOJTHOTO MaJCHUS (pexoMeHI0BaHO
UCTOJIb30BaHue 1U(POBOIL 1aboparopumn).

N3yuyenue pABWKEHUS Tena, OpOIIEHHOTO Topu3oHTaimbHO. IIpoBepka
TUIIOTE3bl O MPSIMOM MNPOMOPUMOHATBHOM 3aBHCUMOCTH MEXAY JAIbHOCTHIO
N0JIETA ¥ HAYAJIbHOW CKOPOCTBIO TENA.

W3yyeHue NOBWKEHHS Tejla MO OKPYKHOCTH C IOCTOSSHHOM IO MOIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tiepuoja OOpalleHusi KOHUYECKOTO MasTHHUKa
OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.



[lepBeiii 3axkoH Herorona. Muepumanbabele cucrembl otcuéra. llpuHuun
oTHocutesbHOCTH ["anuned. HenHepuumanbHble cUCTEMBbl OTCUETa (OMpENEIICHUE,
IPUMEPBHI).

Macca Tena. Cuna. IlpuHiun cynepro3uiuyy Cuil.

Bropoi 3akoH HeroToHa 111 MarepuanbHOM TOUYKH.

Tpernii 3akoH HptoTOHA 17151 MATEpUAIIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTECHUS. OKBUBAJICHTHOCTh TI'PABUTAMOHHOW U
MHEPTHOU MAaCCBHL.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHUSI CBOOOJHOTO MAaJeHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHl M OT reorpaduyeckoi MmWUPOTHL. JIBUXKEHHE
HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keruepa. [lepBast kocMuueckast CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBwxkymierocs c
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpEeHUS CKOJBKEHUS W CHJIa TPEHUS
nokosi. Koaddumment tpenus. Cuna CONpOTHBIEHHS] IMPU JBIKCHUU Tella B
XKUJKOCTHU WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBHWKCHUS.

Hasnenue. ['mapocrarnueckoe napienue. Cuna Apxumena.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMUYECKHE MPOLECCHl: MOIUINIHUKH,
JBM>KEHUE MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HabGmonenue ABMKEHUS Ted B MHEPIUAIBHBIX U HEMHEPLUUATbHBIX CUCTEMAX
OTCU€Ta.

[IpyHIMII OTHOCHUTEIILHOCTH.

Kauenue nByX LMIMHIPOB WIM IIAapOB Pa3sHOW Macchl € OJWHAKOBBIM
YCKOPEHUEM OTHOCHUTEJIbHO HEHMHEPIMAILHONW CHUCTEMbI OTCUETA.

CpaBHeHHME  PaBHOACHMCTBYIONIEHM  MPHIOXKEHHBIX K Tely CWI C
IIPOU3BEAECHUEM MACChI TEJNA HA €r0 YCKOPEHHE B MHEPUMUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO cuvJjl, BO3HUKAIOUIMX B PE3YyJIbTATE€ B3aUMOCHCTBUSI TEl.

N3mepenne Macc 1no B3auMOJAEHCTBUIO.

HesecomocTs.

Bec Tenma npu yCKOpEHHOM MOBEME U NAJICHUU.

[lenTpoOE)KHbIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHHSI MMOKOS, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepenne paBHOJIEUCTBYIONIEH CHII MPHU JIBIXKEHUM OpyCKa MO HAKJIOHHOU
IUIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHM [IBIDKEHHUS Opycka [0
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIONIUX B TPYKUHE U
PE3UHOBOM 00pasIie, OT ux aehopMaluu.

V3ydyeHue JABWKCHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, TICPEKUHYTON 4epes
n€rkuid OJIOK.

N3mepenne kosd@uimeHta TpeHUsl MO BEIUYHMHE YIJI0BOTO KO3 QuireHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue NBHKEHUSI OpycKa MO0 HAKJIOHHOW IUIOCKOCTH C MEPEMEHHBIM
KOA(PUIMEHTOM TpEeHUs.

M3yuenne NBUXEHUS TPy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcontotHo TBEpHoe Teno. I[locTymarenbHOoe W BpallaTeIbHOE JBUXKEHUE
TBEpAOro Teina. MOMEHT CHiIbl OTHOCHTEIBHO OCH BpamieHus. [lnedo cuisl.
CrnoxeHnue cuil, MPUIOKEHHBIX K TBEpJOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBeCHsI TBEPIOTO TENA.

YcroitunBoe, HEyCTOHYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHHUYEeCKue YCTPOMCTBA M TEXHOJOTHYECKHE TMPOILECChl: KPOHIITENH,
CTPOUTENBHBINA KPaH, peIIETYaThIE KOHCTPYKLINH.

Hemoncmpayuu.

VYcmoBust paBHOBECHS.

Bunwl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomoi, NPaAKMUKyM.

HccnenoBanue yclIOBUM paBHOBECUS TBEPAOIO TeENA, HMEIOLIETO OCh
BpAILLICHHUS.

KoHcTpynpoBaHne KpOHIITEWHOB U PACY€T CUII YIIPYTOCTH.

N3ydyeHne yCTOMYHMBOCTHA TBEPJIOTO TEJIA, UMEIOLIETO TUIOLIAAb OIOPHL.

Tema 4. 3axkonvl coxpanenus 6 MexaHuke.

NMnynbc MarepuanbHOW TOYKH, CHCTEM Bl MAaTEP HAJIBHBIX TOUEK. LIeHTp macc
CUCTEMBI MAaTEpUAIILHBIX TOYEK. Teopema o ABMKEHHUU LIEHTPa Macc.

NMmysibC CHIJIBI M IBMEHEHUE MMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxktuBHOE nBHKEHME.

MoMmeHT uMnynabca MaTepuanibHOM TOukd. [IperncraBieHue o coxpaHeHUH
MOMEHTA UMITYJIbCA B LIEHTPAJIBHBIX MOJIIX.

PaGora cunpl Ha MalioM M Ha KOHEYHOM nepeMmemnienun. ['paduyeckoe
NpeICcTaBlIieHue PabOThl CUJIBL.

MOIIHOCTD CUJIBL.

Kuneruueckass sHeprus marepuaibHOM TOYKU. Teopema 00 H3MEHEHUH
KUHETUYECKON DHEPIUU MATEPUATIBbHOM TOYKH.



[loTeHnManbHble W HEMOTEHUMANbHBIE Cuibl. [loTeHManbHAs SHEPTUS.
[lorenuuanbHas sHeprus ynpyro AeGpopMHpOBaHHON mpykuHbl. [loTeHumanpHas
SHEpPrus Tella B OJHOPOJHOM TpaBUTAlMOHHOM moJjie. [loTeHnumanbHas SHeprus
TeJa B TPaBUTAIIMOHHOM TOJIe OJHOPOJIHOTO IIapa (BHYTpPH W BHE Iapa). Bropas
KOCMHUYECKAs] CKOPOCTh. TpeThsi KOCMUYECKAsS] CKOPOCTb.

Csizb  pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHCHUS MEXaHUYECKOW IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHyUIM I HACATBHOM KUIAKOCTH KaK CJEICTBUE 3aKOHA
COXPAHEHHSI MEXaHUYECKOW IHEPTHUH.

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKHUE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOMEP, NPYXKUHHBIA THCTOJIET, THUPOCKON, (UTYpHOE KaTaHUE Ha
KOHbKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTnBHOE IBMKEHUE.

N3mepeHne MOITHOCTH CHJIBL.

3meneHne sHeprUM Teia MpH COBEPIICHUH pabOTHI.

B3aumHble mpeBpallleHUs KUHETHYECKOWM M MOTEHUHAJIbHOW SHEPrUd MpHU
JIEUCTBUM HA TEJIO CHUJIbI TSHKECTH W CHJIbI YIIPYTOCTH.

CoxpaHeHue sHEpTruu Mpu CBOOOJIHOM MaJECHUHU.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomot, npaKmMuKym.

M3mepenre uMmysbsca Tela 0 TOPMO3HOMY ITyTH.

W3mepenune cuiabl TATH, CKOPOCTH MOJEIU 3JEKTPOMOOWIST M MOIIHOCTU
CUJIbI TSTH.

CpaBHEHHE W3MEHEHUS UMITYJIbCA TEJA C UMITYJIbCOM CHIIBL.

HccnenoBanne COXpaHEHHs] UMITYJIbCA MPU YIPYTOM B3aUMOJCHCTBUHU.

M3MepeHne KMHETUYECKOW PHEPTUU Teja 10 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHUS MOTEHIIMAIBHON SHEPTUU MPY>KUHBI ¢ PA0OTOUN CHIIBI
TPEHUS.

Onpenenenue pabOTHl CHJIBI TPEHHUSA TPU ABWKCHHHW Tella IO HAKJIOHHOM
IJIOCKOCTH.

Pasnen 3. MoJiekyisipHasi pu3MKa M TEPMOJANHAMUKA.

Tema 1. OcHo6bt MOEKYAAPHO-KUHEMUYECKOU MeopUl.

OcCHOBHBIE TOJIOKEHUS MOJIEKYJsipHO-KuHeTu4deckoit teopuun (MKT), wux
ombITHOE oOocHoBanue. Jluddys3usa. bpoyHoBckoe pgBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJECMCTBHSI YACTUI] BelIeCTBA. Mojaenu CTpPOEHHsS TIa3oB,
KUJIKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHUX



Moneneii. Macca u pasMepbl Mosekysl (aromoB). KomudecTBo BellecTBa.
[locrositnnast ABorajpo.

TennoBoe paBHOBecwe. Temmepatypa u cmnocoObl e€ m3mepenus. I[llkana
temneparyp Llenbcus.

Moaenp naealnbHOrO ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOPUU: YaCTHUIIbI
ra3a JIBIKYTCSl XaOTUYECKU U HE B3aUMOJECHUCTBYIOT APYT C IPYIOM.

['azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcotoTHas
temrepatypa (mkaina temmneparyp KensBuna). 3axon Jlanbrona. M3omporeccs B
ujealbHOM Ta3e ¢ TMOCTOSHHBIM KOJWYECTBOM BemiecTBa. [paduueckoe
NPEICTABICHUE M30IMPOLECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXAy JaBJICHUEM U  CPEAHEM KHHETUYECKOM  JHeprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBMIKEHHUS MOJIEKYJ HJI€aJIbHOTO ra3a (OCHOBHOE
YpaBHEHHE MOJICKYJIIPHO-KMHETUYECKON TEOPHUU UJI€aTbHOTO ras3a).

CBs13b aOCOMOTHON TeMIEpaTypbl TEPMOJUHAM MUECKO N CUCTEMBI CO CpEeIHEN
KMHETHYECKOW 3HEPTUEN MOCTYMATEIbHOTO TEIUIOBOTO ABWKEHUS €€ YACTHIL.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCH: TEPMOMETP,
OapoMeTp, NOJlydeHHEe HAaHOMATEPHUaJIOB.

Hemoncmpayuu.

Mojenu ABUXKEHHUS YaCTHUIl BEUIECTBA.

Moiens OpOyHOBCKOTO JIBHYKCHHUS.

Bugeoponuk ¢ 3anuchbio peabHOTO OPOYHOBCKOTO JBUXKEHHUSI.

Huddys3us KumKocren.

Mopens onbita IlrepHa.

[IpuTskeHue MOJIEKYIL.

Mojenu KpUCTaUIMYECKUX PEHIETOK.

HaGmronenue u ucciegoBaHue M30MPOLECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

HccnenoBanue nmporecca YCTaHOBICHHUS TEMJIOBOTO PAaBHOBECHUS TNIPH
TEII000MEHE MEXy ropsiueil U XOJ0HON BOJOM.

W3yyenne u30TEpMHUUYECKOTO TMpoliecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
b poBoi 1adopaTopun).

N3ydenne U30XOpHOIO IIpolecca.

M3ydenne m306apHOTO Mpolecca.

[IpoBepka ypaBHEHHSI COCTOSIHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (TJl) cucrema. 3anaHue BHEHNIHUX YCIOBUUA JJId
TEPMOJNHAMUAYECKON CUCTEMBI. BHEIIHNE U BHYTpeHHHUE napamerpsl. [Tapamerpsl
TEPMOJIMHAMUYECKON CHCTEMBI KaK CPEIHUE 3HAYECHUS BEJIUYMH, ONUCHIBAIOIINAX
e€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe wHawamo tepmoauHamuku. (CaMoOnpou3BOJIbHAS — pellaKcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monens wuaeaqbHOr0 rasa B TEPMOJUMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHrue MenneneeBa—KianeiipoHa U BbIpaX€HUE JJIs1 BHYTPEHHEW SHEPIHUU.
VYciioBUs NPUMEHUMOCTH 3TOM MOJENU: HU3KAsl KOHILIEHTpAlLUs 4acTHll, BBICOKHE
TeMIeparypsl. Beipa)keHue 151 BHYTPEHHEW 3HEPTUU OJHOATOMHOIO UAECAIBHOTO
rasa.

KBazucrarnueckue M HECTATUUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoJIuHaMuKe. Berancienue paboThl o rpaduky
npoiiecca Ha PV-auarpamme.

Tennonepenaua  kak  cnoco0  M3MEHEHUsS  BHYTPEHHEM  AHEpPruu
TEPMOJUHAMUYECKOM  CHCTEeMBbl 0e3  coBepmieHus pabotel.  KoHBekius,
TEIJIONPOBOHOCTD, U3ITyUYCHHE.

KomuuectBo Ttemnotel. TemmoéMkocTh Tena. YaenbHas W MOJSIpHas
TEIVIOEMKOCTHA BEIIECTBA. YpaBHeHHE Maiiepa. YaelbHas TEIIOTa CrOpaHUs
ToruMBa. Pacyér kojmuecTBa TEIUIOTH Mpu Temionepenadye. Ilonarue o006
aguabaTHOM TIpoIIecCe.

[lepBblli 3aKOH TepMOAMHAMUKU. BHyTpeHHsss »dHeprus. KommuecTBo
TEMJOTHI W  paboTa Kak Mepbl HW3MEHEHHsS  BHYTPEHHEW  dSHEpruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOAMHAMMKHM JJ1 PAaBHOBECHBIX IIPOLECCOB: 4YeEpe3
3a/IaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKOM CHUCTEMBI MNPOXOIUT
€IMHCTBEHHAs aauabara. AOCOJIIOTHas TeMIlepaTypa.

Bropoli 3ak0OH TEpMOAMHAMHUKM Ul HEPABHOBECHBIX  IMPOLECCOB:
HEBO3MOJKHO Tepe/iaTh TEIJIOTY OT 00Jiee XOJIOJHOTO Tena K 0ojiee HarpeTomy 0e3
komneHcaiuu (Knaysuyc). Heo6paTuMocTh IpUPOIHBIX MPOIIECCOB.

[Tpunumne! gerctBus TemoBbix MamuH. KII/I.

MaxkcumanbHoe 3Hauenue KIIJI. Huxn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIOJIB30BaHUS TEMJIOBBIX ABUrareneil. TemnmoBoe
3arpsA3HEHUE OKPYXKAIOUIEH CpPElbl.

TexHuyeckue yCTPONCTBA M TEXHOJOTMYECKUE MPOUECCHL XOJIOIUJIbHUK,
KOHJUIUOHEP, NM3EJIbHBII M KapOIOpaTOpHBIM [BHUrareid, mnapoBas TypOuHa,
IIOJIy4CHHE CBEPXHU3KHX TEMIIEparyp, YTHIH3ALMsS «TEIUIOBBIX» OTXOJO0B C
UCMOJIb30BAHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUUECKOTO TOTLIIUBA JIJIs
BBIPAOOTKH «TEIJIOBOI U AJIEKTPOIHEPTHUM.

Hemoncmpayuu.

M3menenune temneparypsl Ipu aauabaTHyecKOM pacIIupEHUH.

Bo3ayuiHoe orHuBo.

CpaBHEHHE YAENIBHBIX TEIUIOEMKOCTEW BEIIECTB.



CriocoObl M3MEHEHUs] BHYTPEHHEH YHEPIHH.

HccnenoBanue annabaTHOTO mpoliecca.

KomnproTepHble MOJENN TEIUIOBBIX JBUTATEINICH.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padbomot, nPaAKMUKym.

N3mepenne ynenbHOM TEIUIOEMKOCTH.

HccnenoBanne mpouecca OCTHIBAHMS BEILIECTBA.

HccnenoBanue aanabaTHOTO mpoliecca.

N3ydeHue B3aMMOCBSI3U SHEPTUM MEKMOJIEKYJSIPHOTO B3aUMOJCHUCTBUS U
TeMIEpaTyphbl KUMIECHUS KUIKOCTEH.

Tema 3. Azpecamnvie cocmosanusa éewjecmea. Pazoevie nepexoowl.

[lapooOpazoBanue u KoOHHIeHcamms. Vcmapenue u KumneHue. YelbHas
TEIUI0Ta mapooOpa3oBaHUs.

HacobilienHble W HEHAchIIEHHbIE Tapbl. KaudecTBeHHass 3aBUCUMOCTD
IUIOTHOCTU U JIaBJICHUSI HACBILIEHHOTO Mapa OT TeMIEpPaTypbl, UX HE3aBUCHUMOCTD
0T 00bEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPaTyphl KUTICHUSI OT J1aBJICHHUS
B JKHJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCOIOTHASS U OTHOCUTEIbHASI BJIAYKHOCTb.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctajuioB. [lnaBienue M KpucTauiumzauus. YAelbHas TEIJIOTa IUIaBJICHUS.
Cyb6mmmarusi.

Hedopmanuu TBEpHoro tena. Pactsikenne u cxatue. Casur. Moayns FOHra.
[lpenen ynpyrux aedopmanuii.

TenoBoe pacmivpeHue KUAKOCTEH W TBEPABIX TeJ, OObEMHOE U JMHEHHOE
pacuiuperHue. AHTapMOHU3M TEMJIOBBIX KOJIeOaHUI YacTHIl BELeCTBa KaK MPUYUHA
TEIUIOBOTO PACHIMpEeHUs Tel (Ha KaueCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHeprun B (Ha30BBIX MEPEXOIaAX.

VYpaBHeHue TerioBoro OajaHca.

[loBepxHocTHOe HaTsiKeHUE. Kod(hdUIIMEHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanuiusipuble siBneHus. /laBieHue 1o UCKPUBIEHHON ITOBEPXHOCTHIO JKUJIKOCTH.
dopmyna Jlarutaca.

TexHuueckue yCTPONCTBA M TEXHOJOTHUYECKUE MPOUECCHI:  KUAKHUE
KPHUCTAIUIBI, COBPEMEHHBIE MaTEPUAJIbL.

Hemoncmpayuu.

TemnoBoe pacuupeHue.

CBoiICTBa HACBILLIEHHBIX NapoOB.

Kunenne. Kunenne npu NOHMKEHHOM J1aBJICHUU.

N3Mmepenne cuibl TOBEPXHOCTHOTO HATSKEHUS.

OnbITEl C MBUIBHBIMU TUIEHKAMMU.

CmauuBaHue.



Kanumisipusie siBneHus.

Moieii HEHbIOTOHOBCKOM KHJIKOCTH.

CriocoObl M3MEpEHUS BIAKHOCTH.

HccnenoBanre HarpeBaHUs U IUIABJIEHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buasl nedopmanuit.

HaOmonenne manbix aedpopMariuid.

Yuenuueckuii sxkcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

M3ydeHne 3aKOHOMEPHOCTEH UCIIApEHUs JKUIKOCTEH.

M3Mmepenne ynenpHON TEIUIOTHI IUIABICHUS JIbIA.

N3ydyeHre CBOMCTB HACBILIEHHBIX IapOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTM BO3JlyXa M OIIEHKAa Macchl MapoB B
MOMEILCHUH.

M3mepenne kod(duiieHTa TOBEPXHOCTHOTO HATSIKCHHSI.

M3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JAepopManuud pe3nHOBOro obpasua oOT
IIPWIOKEHHON K HEMY CHIIBL.

Pa3nen 4. JaexkrpoauHamMuka.

Tema 1. Inekmpuueckoe no.e.

OnekTpuzanus Tel U €€ NPOSIBICHUSA. OJEKTpUdYecKuil 3apsan. /[[Ba Buma
NEKTPUUECKUX 3apsAnoB. [IpOBOJHMKH, IHAJIEKTPUKA U TNOJYHIPOBOIHUKH.
DIEMEHTAPHBIA JJIEKTPUYECKHUA 3apsi[. 3aKOH COXPAHEHHS JJIEKTPHUUYECKOTO
3apsja.

BzaumopetictBue 3apsiioB. Toueunsle 3apsbl. 3akoH KynoHa.

DnekTpuueckoe mnose. Ero neicTBue Ha JIEKTPUUECKHUE 3apsiibl.

Hanpsoxk€aHocth  anekTpuueckoro  moJisi.  [IpoOubiit  3apsin.  Jlunuwm
HAIPSHKEHHOCTH AJIEKTPUYECKOro NoJist. OTHOPOIHOE NIEKTPUUECKOE TIOJIE.

[loTeHIMaNBbHOCTh 3JIEKTPOCTATUYECKOTO TMOJsA. Pa3HOCTH NMOTEHUHMAIOB U
HanpspkeHue. [loTeHuuanbHass >HEPrus 3apsAna B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnuman anekTpocTaTudeckoro noJisg. CBsizb HANPSKEHHOCTH MOJS U PA3HOCTHU
NOTEHIMAJIOB JUJIsl 3JEKTPOCTATUYECKOro 1mojis (Kak OJHOPOJHOTO, TaK U
HEOJHOPOTHOTO).

[IpuHUMI Cynepno3uuun 3IEKTPUIYECKUX TOJIEH.

[Tosle Touewnoro 3apsga. llome paBHOMepHO 3apspbkeHHOUW cdephl. [lose
pPaBHOMEPHO 3apsbKeHHOro mo oObéMy mapa. Ilone paBHOMEpHO 3apsyKEHHOU
OeckoHeuHOUM TMIockocTH. KapTuHbl JTUHUM HAMPSOKEHHOCTH JTUX TOJEH W
SKBUIIOTEHIMAIBHBIX IMOBEPXHOCTEH.

[IpOBOAHUKH B 3NEKTPOCTATUUECKOM IIOJIE. Y CIOBUE PABHOBECHUS 3apsa0B.

JvsnekTpuku B 3JIEKTPOCTAaTUYECKOM HoJIe. JnsniexTprud eckast
NPOHMIIAEMOCTDH BEILECTBA.



Konnencarop. DIeKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTDH IMJIOCKOTO
KOHJIEHCATOpa.

[lapamnenbHO€ coenMHEHNE KOHIeHCATOPOB. [locienoBarenbHOe COeAMHEHNE
KOHJIEHCATOPOB.

DHeprusi 3apsKEHHOTO KOHAEHCATOpa.

JIBKeHue 3apsyKeHHON YacTHUIlbl B OJJHOPOJIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3IIEKTPOCKOT,
AIEKTPOMETP, DJICKTPOCTATHUYECKAsh 3alllUTa, 3a3eMJICHHE JJICKTPONpPUOOPOB,
KOHJICHCATOphl, TeHepaTtop Ban ge ['paada.

Hemoncmpayuu.

YCTpOUCTBO U MPUHIUIT AEHCTBUSA JIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aps’)KEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Moaenb a5ekTpocTatudeckoro reaeparopa (Ban ge ['paada).

[IpOBOAHUKH B 3JIEKTPUUECKOM TIOJIE.

DNeKTpoCTaTHYeCcKasl 3allluTa.

YCTpoKCTBO 1 AEUCTBUE KOHAEHCATOPA MOCTOSHHOW Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT TJIOIIaaAu
IUTACTHH, PACCTOSIHUSI MEXKYy HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUYECKOTO MOJIS 3apsIKEHHOTO KOHJIEHCAaTopa.

3apsika U pa3psaka KOHAESHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomot, npaKmMuKym.

OueHka cui B3aUMOACHCTBUS 3apsSKEHHBIX TEl.

Hab6monenue npeBpaiiieHust SHEPTUHU 3apSHKEHHOTO KOHIEHCATOPa B SHEPTHIO
U3IIy4YEeHHS] CBETOAUOMA.

N3ydyeHne mpoTekaHusi TOKA B LIEMH, COJECPIKAIIECH KOHIEHCATOP.

Pacnpenenenue pPa3HOCTH MOTEHIIMAJIOB (HampsIyKEHUs) pu
MOCJIEI0BATENbHOM COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsizia KOHIAEHCATOPa Yepe3 pe3ucTop.

Tema 2. Ilocmoannwlii 31eKmpudeckKuii mokx.

Cuna Ttoxka. [IoCTOSIHHBII TOK.

VYcnoBusi CylecTBOBAHUSA MOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. MCTOUHMKH
toka. Hanpspxenne U u DIC é&.

3akon OMa JiJ1s1 y4acTKa LIETIH.

DIEKTPUIYECKOE COTIPOTHUBJIEHUE. 3aBHCUMOCTD COTMPOTUBJIEHUSA
OJHOPOJAHOTO NPOBOJHHKA OT €ro JAJMHBI M IUIOAAHN IOIMEPEYHOTO CEYEHUS.
VY enpbHOE CONPOTUBJICHUE BEIIECTBA.

[locnenoBarenpHOE, NMapaIeIbHOE, CMEIIAHHOE COCIMHEHHUE NPOBOIHUKOB.
Pacuér pazBerBnéHHbBIX dekTpuueckux mene. [Ipasuna Kupxroda.



Pa6oTa snexrpuyeckoro Toka. 3akon [[xoymna—JleHua.

MoOIIHOCTh 3JIEKTPUYECKOTO TOKa. TemnjoBas MOIIHOCTb, BbIJEjgeMas Ha
pesucrope.

OJIC u BHyYTpEeHHEE CONPOTHUBICHUE HWCTOYHUKA TOKa. 3akoH Oma najs
MOJTHOW (3aMKHYTOM) SJEKTPUYECKOM 1iermu. MOIIHOCTh HCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonneHcarop B 1€y MoCTOSTHHOTO TOKa.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOUECCHI: aMIEpPMETP,
BOJIETMETP, PEOCTAT, CYETUYUK IJIEKTPUUECKOU IHEPTHUH.

Hemoncmpayuu.

M3Mepenne cuibl TOKA W HAIIPSKECHMUS.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA OT HAMPSIKEHUS MJI1 PE3UCTOPa,
JIaMIIbl HAaKaJMBaHUSA W CBETOJIMOJA.

3aBHUCHUMOCTh COMPOTHUBJIEHUS LUIMHIPUYECKAX MPOBOJHUKOB OT JJIMHBI,
IUIOIIA/IM TIOTIEPEYHOTO CEYEHUSI U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT CONMPOTUBJICHUS TPH MOCTOSHHOM
HaIPSHKCHUH.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMbIKaHHUE TrajJbBaHUYECKOTO AJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTHUBJICHHUS.

CriocoObl coequHeHus] UCTOUHUKOB Toka, D/]C Oarapeit.

HccnenoBanue pasHOCTH MOTEHIIMAJIOB MEXAY NOJIOCAMU MCTOYHHKA TOKa
OT CHJIbl TOKA B IIEIH.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomot, npaKmMuKym.

HccnenoBanne CMENIAHHOTO COCIUHEHUSI PE3UCTOPOB.

M3MepeHne yneapHOrO COMPOTUBIIEHUSI POBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT HANPSDKEHUS IS JIAMITBI
HaKaJIMBAHMUSI.

VYBenvueHue npenenia u3MepeHus amnepmerpa (BoJIbTMETPA).

M3mepenne DJ1C 1 BHYyTPEHHETO CONMPOTHUBJICHUS] UCTOYHUKA TOKA.

HccnenoBanue 3aBucumMoctu J/[C ranbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMBbIKaHHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXAY MOJTIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B IIEIH.

HccnenoBanue 3aBUCUMOCTH TOJIE3HOW MOIITHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pazruunsix cpeoax.

DNeKTpu4ecKass MPOBOJAUMOCTD  PAa3JIMYHBIX  BELIECTB.  DJIEKTPOHHAS
IIPOBOJIMMOCTh TBEPJIBIX METAJUIOB. 3aBUCUMOCTh COINPOTHUBIIEHUS METAIIOB OT
temneparypbl. CBepXIIpOBOIUMOCTb.



DNEKTPUUECKUI TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBOgHUKY. CobcTBeHHas U IIpPUMeECHAas IIPOBOJIMMOCTb
N0JIynpoBOIHUKOB. CBoMcTBa P—N-nepexona. [losynpoBoiHUKOBBIE MPUOOPBI.

DNEKTPUYECKUM TOK B DJIEKTPOJUTAX. DJIEKTPOJIUTHUYECKAs JUCCOLUALIUS.
Dnektposm3. 3akoHbl Papages sl AIEKTPOIN3a.

DNIEKTpUYECKU TOK B Ta3zax. CaMOCTOATENbHBIN W HECAMOCTOSITEJIbHBIN
pa3psana. Pa3nuuHbie TUIBI CAMOCTOATENBHOTO pa3psaaa. Momuusa. [Diazma.

TexHUUecKkue YCTPOWCTBA M MNPAKTUYECKOE NPHMEHEHHE: Ta30pa3psIHbIe
JaMIIbl, 3JIEKTPOHHO-JyuyeBasg TpyOKa, MOJYNPOBOIHUKOBBIE MPUOOPHL AHO/,
TpaH3ucTtop, (OTOAMOMA, CBETOAMON, TallbBaHWKA, padUHUPOBAHUE MEIH,
BBITJIABKA ATIOMUHUS, 3JEKTPOHHAs MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTHUBIIEHUS] METAUIOB OT TEMIIEPATYypPHI.

[IpoBOIMMOCTB INEKTPOJIUTOB.

3akoHsl siekTponnsa dapanes.

HckpoBol pa3psaa v NpOBOJAUMOCTh BO31yXa.

CpaBHeHHE MPOBOJUMOCTH METAJUIOB U MOJYNPOBOIHUKOB.

OHOCTOPOHHSSI IPOBOAUMOCTD THO/A.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomot, npaAKMUKyMm.

Habmonenne snexkTponusa.

M3mepenue 3apsana OJHOBAJIEHTHOIO MOHA.

HccnegoBaHue  3aBUCHMOCTH  CONPOTHUBIIEHHS  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JAUOJA.

Du3n4eCKuil MPaKTHKYM.

CriocoObl u3MepeHuss PU3NUECKUX BEJIMYUH C UCTOJb30BAHUEM aHAJIOTOBBIX
U UM(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTUMKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCHUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BEIHYUH.
OueHka rpaHyll MOTPEUIHOCTEM.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUHM, WCCIENOBAHUM  3aBUCHUMOCTEMU
bu3nuecKUX BEIUYMH, MPOBEPKA MPEIOKEHHBIX TUNOTe3 (BbIOOp U3 padoT,
ONMCAHHBIX B  TEMAaTUYECKHX  pasfenax «YUYeHHYECKUH  DKCIEpHMEHT,
nabopaTtopHbie pabOThI, TPAKTUKYM).

Me:xnpeamMeTHbIE CBA3HU.

N3yuenne kypca ¢Gusuku yriayonéuHoro ypoBHs B 10 kiacce
OCYILIECTBISIETCS C YUYETOM COJAEPKATEJBbHBIX MEXKIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKH, OUOJIOTHH, XUMHUH, reorpaduu U TEXHOJIOTHH.

MesicnpeOmemnvle nonaAmuA, C6A3AHHbIE C USYUEHUEM MEM OO0 HAYUH 020
no3nanuA: SIBICHWE, HAyYHBIA (hakT, runore3a, uanyeckas BEJIMYHMHA, 3aKOH,



Teopus, HaAOIIOEHHE, HKCIEPUMEHT, MOJEIMPOBaHUE, MOJEjb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTENILHBIC TTPUOOPHI, IU(poBas 1adboparopusi.

Mamemamuka: peunieHue cuctemMbl ypaBHeHHH. JluHeWHas QyHKUMS,
napabona, runep0oia, ux rpaguku u cBoicTBa. TpuroHoMmerpuyeckue HyHKIUH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BexTopbl 1 BX MPOEKIMK HAa OCH KOOPJIMHAT, CII0’KEHHUE BEKTOPOB.

Buonozcua: mexannueckoe IBUIKEHHE B JKMBOW mpupone, aud ysus, ocMoc,
TEMJI000MEH >KMBBIX OPTraHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKpY)Karouled cpensl,
yTUIU3alMs OHOOPraHUYECKOro TOIUIMBA JJIi  BBIPA0OTKH  «TEIUIOBOM» U
AJIEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSXKEHHUE U KAMMWLISIPHBIE SIBIICHUS B PUPOJIE,
ANEKTPUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: IHUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYII,
MOJIb BEIECTBA, MOJSIpHAas Macca, TMOJy4YeHHe HaHOMATepHUaioB, TEIJIOBBIC
CBOMCTBa TBEPABIX TeJ, )KUAKOCTEH U ra30B, JKUJIKUE KPUCTAIUIBI, SJIEKTPUUECKUE
CBOICTBAa METANIOB, JIEKTPOJIMTUYECKAsH AUCCOIMAIIMS, TaIbBAHUKA, 3JIEKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghus: BnaxxHOCTH BO3MyXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpazoBaHue BW)KEHUH C HMCIOJb30BAHHUEM MEXaHHU3MOB,
yu4€T CYXOTO U JKHIKOTO TpEHHUS B TEXHUKE, CTaTHUYECKHUE KOHCTPYKIIUU
(KpOHIITEHH, pemérdyarble KOHCTPYKIIMHM), UCTOJb30BaHUE 3aKOHOB COXpPaHEHHUS
MEXaHUKM B TeXHHUKE (TMPOCKOI, BOJOMET W APYTHE), NBUraTeilb BHYTPEHHETO
Cropanusi, mapoBasi TypOMHa, OBITOBON XOJOIWIBHUK, KOHIULIMOHEDP, TEXHOJIOTUH
MOJy4EeHUSI COBPEMEHHBIX MAaTepuajioB, B TOM UHCIEe HAHOMATEPHANIOB, W
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOINpPUOOpPOB,
ra3opaspsiHble JaMIIbl, OJYIPOBOJIHUKOBbIE TPUOOPHI, TaIbBAHUKA.

11 KVIACC

Pasznen 4. JieKTpoauHAMUKA.

Tema 4. Mazcnummnoe none.

BzanmonencTBue TMOCTOSSHHBIX MArHWTOB H  TNPOBOJHHUKOB C TOKOM.
MarautHoe mnoJie. Bekrtop MarHuTHOM WHAYKUMU. [IpUHIMO Cynepno3unuu
MAarHUTHBIX MOJIEW. JIMHUM MAarHUTHOW WHIIYKIUH.

MaruutHoe 1moJjie MPOBOJAHUKA C TOKOM (MPSMOTO MPOBOJHHKA, KATYIIKH U
Kpyrosoro Butka). OnsIT Dpcrena.

Cuna Amrnepa, e€ HarpaBJICHUE U MOJYJIb.

Cuina JlopeHna, €€ HanpaBJIeHUE U MOYJIb. J[BIKEHNE 3apsSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM moJie. PaboTa cunbl Jlopenna.

MarnautHoe mosne B Bemectse. DeppoMarHeTvky, napa- U JMaMarHeTUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MPUMEHEHUE
MOCTOSIHHBIX MAarHuTOB, AJIEKTPOMAarHUTOB, TECTEeP-MYJIbTUMETP,
AEKTPOIBUTATENb SIKOOM, YCKOPUTEIN 3JIEMEHTAPHBIX YACTHIL.

Hemoncmpayuu.

KapthHa  JAuMHMW  MHAYKIMKA ~ MArHUTHOTO  TOJISL  TOJIOCOBOTO U
M0IKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTnHa nuHNN MarHiTHOM MHAYKIMHA MOJS JUIMHHOTO NPSIMOTO IPOBOJHUKA
Y 3AMKHYTOTO KOJIBLIEBOTO NMPOBOJHUKA, KATYIIKA C TOKOM.

BiaumopelictBue ABYyX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JevictBue cuibl JIopeHia Ha MOHBI AIEKTPOJIATA.

HaOmonienre nBMKEHUS MydKa AJEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS AIIEKTPOU3IMEPHUTEITBHOTO npubdopa
MAarHUTOAJIEKTPUUECKOU CHUCTEMBI.

Yuenuueckuii sxcnepumenm, nabopamopmnvie padbomol, nPAKMUKYM.

HcenenoBanne MarHUTHOTO TOJISL IOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOUCTB (heppOMarHeTUKOB.

HccnenoBanre AEHCTBHS MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM.

M3mepenue cuiibl Ammepa.

N3ydenne 3aBUCUMOCTH CWJIBI AMIIEpa OT CHIIBI TOKA.

OnpeneneHue MarHUTHOW MHIYKIIMA HAa OCHOBE U3MEPEHUS CUIIbI AMIiepa.

Tema 5. dnexmpomacnumnan uHOYKYU.

SBieHHEe AIEKTPOMAarHUTHOW WHAYKINWU. [loTOK Bekropa MarHuTHOM
uHaykuuu. OJIC umHAyKnud. 3aKOH HIEKTpOMarHuTHOW wuHAykuuu Dapanes.
Buxpeoe anekrpuueckoe nose. Toku Oyko.

OJIC vuHAYKUMM B OPOBOJHHUKE, IBUXKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJIe.

IIpaBuno Jlenna.

NuaykruBHocTh. KaTymika HMHIYKTMBHOCTH B IENU MOCTOSIHHOTO TOKa.
Asnenue camounaykumu. IJ1C caMOMHIYKIUY.

DHeprusi MarHUTHOTO TOJISI KaTYIIKA C TOKOM.

DNIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE NPOLECCHI: WHIYKIHOHHAsS
1e4b, COJICHOU/, 3aIUTa OT IEKTPU3ALUU TEJ NMPU JIBMKEHUU B MAarHUTHOM I10JI€
3emu.

Hemoncmpayuu.

HaOmonenne siBeHUst 3JIEKTPOMArHUTHOW WHIYKITUH.

UccnenoBanue 3aBucumoctn OJIC HMHAYKIUM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenna.

[lanenue maraura B aIFOMUHHEBOU (MeqHON) TpyoOe.

SIBIIeHHE CaMOWHIYKIIUH.

UccnenoBanue 3apucumoctd JJ[C caMOMHAYKIIUM OT CKOPOCTH HU3MEHEHUS
CUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nabopamopnusie padbomot, npaKmMuUKym.

HccnenoBanre [BIECHUS 3JIEKTPOMArHUTHOM WHAYKIWH.

OnpeneneHne UHAYKIAA BUXPEBOTO MAarHUTHOTO MOJIA.

HccnenoBanue sIBICHHUS CAMOUHIYKIUU.

COopka MoienH JEKTPOMArHiTHOTO TeHepaTopa.

Pa3znen 5. KoseOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0aHus.

KomeOarensHas cucrema. CBOOO HBIE KOJIEOAHMS.

["apmonunyeckue konebanus. KunemaTuueckoe M TUHAMHUYECKOE OIHMCAHHE.
DHEpPreTHYecKoe ONMHUCaHuEe (3aKOH COXpPaHEHUS MEXaHHUYECKOUW dHEpruu). BeBosa
JMHAMHUY E€CKOTO OTMHMCAHMS TApMOHUYECKUX KOJEC0aHUM M3 MX DHEPTeTHUUYECKOrO U
KMHEMaTUYECKOTO OTHCAHMS.

AMmmumatyaa u Qasza kosiebanuil. CBsA3b aMIUIUTYIbl KOJIEOAHUN HCXOHOM
BEJIMUMHBI C aMIUIUTYAaMHU KoJieOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepyon u wacrora kojeOanuil. Ilepuon ManbIXx CBOOOJHBIX KOJIEOAHU I
MareMaTudeckoro MasTHuka. Ilepron cBOOOAHBIX KOJEOaAHUN TMPYKUHHOTO
MasITHHKA.

[lonsiTvie 0 3aryxaronux kojedanusx. BeiHyKIeHHbIE KoJieOanus. Pe3onaHc.
Pesonancnas xpuBasg. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPUBOM.
ABTOKOJICOQHMS.

TexHu4yeckue yCTpONUCTBA U TEXHOJIOTHYECKHE MPOIECChl: METPOHOM, Yachl,
Kauelli, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3amnuch KoJieOaTeNbHOTO JIBHYKCHUS.

Hab6monenne HE3aBUCUMOCTH MEPHUOJIa MATBIX KOJIeOaHUW Tpy3a Ha HUTH OT
aMIUTUTYIBI.

HccnenoBanue 3aTyXarwmux KojgeOaHuil 1 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoJicOaHUH OT COMPOTHUBIICHHUS.

HccnenoBanue kosnebaHMil Tpy3a HA MACCHUBHOW TMPYKHUHE C IENbIO
dbopMupoBaHus NpeacTaBiIeHU 00 UaeaTbHONW MOJIENU NPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUsI YHEPTUHU TPHU KOJIEOAHUSIX Tpy3a Ha TMPY>KUHE.

HccnenoBanre BBIHYXIEHHBIX KOJICOAHHIA.

Habmonenne pe3onanca.

Yuenuuecxkuii sxcnepumenm, nabopamopnsie pabomot, npaKmuKym.



W3mepenune mnepuoaa CBOOOJAHBIX KOJEOAHUW HUTSHOTO U TPYKUHHOTO
MasITHUKOB.

M3ydyeHre 3akOHOB JABM)KECHHUS Tela B X0Ji€ KOJieOaHUI Ha yIpyroM moJiBece.

M3yueHne NBUKEHUS HUTSHOTO MasTHHKA.

[IpeoOpa3zoBanue >HEPrUM B NPYKUHHOM MasiTHUKE.

HccnenoBanre yObIBaHUSI aMIUIMTYAbl 3aTYXAIOMINX KOJICOAHUI.

HccnenoBanne BBIHYKJICHHBIX KOJIEOAHUM.

Tema 2. Inekmpomacnummnosle Konebanus.

Konebatenpubiii koHTYp. CBOOOMHBIE 3JIEKTPOMArHUTHBIE KoJieOaHUS B
uaeanbHOM KoJsiebaTeabHOM KoHType. Dopmyna Tomcona. CBsi3b aMILTUTYZbI
3apsiia KOHAEHCATOpa C aMIUIUTYIOW CHJIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aK0H COXpaHEHHs YHEPTUHU B UACAILHOM KOJIeOaTeTbHOM KOHTYpE.

3aTyxaroiue AJIEKTPOMAarHUTHbBIE KoJieO aHusl. BoiHyX1eHHBIE
AJEKTPOMAarHUTHBIE KOJCOAHMUS.

[lepeMeHHbIE TOK. MONIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JNEUCTBYIOIIlEe 3HAYEHHWE CHJIbI TOKAa W HANpsKEHUs MpHU pazIudyHOM ¢opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHMU.

CuHycouianbHbId TMEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTU B 1IN CHUHYCOMJAJILHOTO MEPEMEHHOT0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

WUneanvubiii Tpancopmatop. IlpousBoacTBo, mepemadya u moTpedeHue
JJIEKTPUYECKOU SHEPTUU.

DKOJIOTUYECKHE PHUCKH TpH MPOU3BOJACTBE 3JIeKTpo3Hepruu. KynbTypa
UCIIOJIb30BAHMSI DJIEKTPOIHEPTUN B IOBCEIHEBHON KU3HMU.

TexHuyeckue ycCTpONCTBA M TEXHOJIOTMYECKHUE MPOLECCHL JJEKTPHUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JJMHUH JJIEKTpOIepe1ay.

Hemoncmpayuu.

CB00OIHBIE 3JIEKTPOMArHUTHBIE KOJeOaHus.

3aBUCUMOCTH YaCTOTHI CBOOOHBIX KOJICOAHUI OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJeOaHUM.

['eHepatop HeE3aTyXaronuX AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Mozenp 3JIeKTpPOMarHuTHOTO reHepaTopa.

BeiHyX/1eHHbIE CHHYCOUJATbHBIE KOJCOAHMUS.

Pe3uctop, karymka MHIYKTUBHOCTM M KOHIEHCATOpP B LEMH MEPEMEHHOTO
TOKA.

PesoHanc mpu MoOCHEIOBAaTENbHOM COEAWHEHHM PE3UCTOPA, KATYIIKH
VMHIYKTUBHOCTH WM KOHIEHCATOPa.

YCTpONCTBO M NPUHIUIN JACUCTBUS TpaHchopmaTopa.



Moienb TMHUU AJIEKTPOIIEpEaadH.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomolt, NPAKMUKYM.

M3yuenue tpanchopmaropa.

HccnenoBanue mEpeMEHHOrO0 TOKAa 4e€pe3 IOCIEN0BATENbHO COEIMHEHHBIE
KOHJICHCATOpP, KATYUIKY U PE3UCTOP.

HaGmroneHue »1eKTpOMarHUTHOTO pe30HaHcA.

HccnenoBanre paboOThl HCTOYHUKOB CBETA B LIEMH EPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 60JIHbL.

Mexanndeckue BOJHBI, YCIOBHUS HMX pacnpocTpaHeHus. llomepeunsie wu
pOAOJbHBIE BOJHBL Ilepuos, CKOpPOCTH pacnpOCTpaHEHHWs W JJIWHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJIH: OTpPaXEeHHUe, MpejJomiieHue, UHTephepeHuus u
T paKIys.

3Byk. CrkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHHE OKPYXKAIOLIEH CPENBI.

DJIEKTPOMATrHUTHBIE BOJIHBL. YCJOBUSA HU3JY4YEHUS 3JICKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B JIEKTPOMArHUTHOW BOJIHE.

CpoiicTBa  JJIEKTPOMArHUTHBIX  BOJH:  OTpPaXEHUE,  MPEJIOMJECHUE,
noJisipusanysi, HHTepdepeHnus u Audpakius.

[[Ikana 31€KTPOMarHUTHHIX BOJIH. [IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHumnbel paguoCBsI3u U TeNeBUIeHUsA. Paguonokanus.

DNEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOLIEH Cpebl.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTHI, pajap, paluonpuéMHUK, TeIEeBU30p, aHTeHHA, TeaedoH, CBY-neus,
YJIBTPa3BYKOBAsl IMArHOCTUKA B TEXHUKE U MEJIMIIMHE.

Jemoncmpayuu.

OGpazoBaHue U pacpoCTpaHEHHE MOMEPEUYHBIX U MPOAO0JIbHBIX BOJIH.

Koneb6mmomeecs: Teno Kak UCTOYHUK 3BYKA.

3aBUCUMOCTbD JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGmronenue oTpaxeHus: U NpeNOMIICHUS MEXaHWYECKUX BOJIH.

HaGmonenue untepdepeHun v q1udpakiuy MEXaHUYECKUX BOJH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa ynabTpa3ByKa U €ro NMpUMEHEHUE.

HaGmioneHue cBSI3W TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAON u
YacCTOTOM KoJIeOaHUiA.

HccrmenoBanue  CBOWCTB ~ JJEKTPOMAarHWTHBIX  BOJH: OTpa’KeHHUE,
npesioMJIeHHe, NoJisipu3anus, Judpakiys, HHTepPepeHIrs.

OOGHapyxeHue MHPPaKpacHOTO U yIbTPapUOJIETOBOIO U3TyUYEHUI.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padbomolt, NPAKMUKYM.



M3yuenne mapameTpoB 3BYKOBOM BOJIHBI.

M3yueHne pacnpoCTpaHEHUs] 3BYKOBBIX BOJIH B 3aMKHYTOM NPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMmonMHENHOE pacpOCTPaHEHUE CBETA B OJAHOPOAHOU cpene. JIyu cBera.
TouyeuHblld HICTOYHHK CBETA.

Otpaxenue cBera. 3akOHBI oTpakeHus cBera. [locTpoenue n3o0pakeHUil B
wiockoM 3epkaiie. Chepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHbBI IpeJIOMJICHHUS cBeTa. AOCOJIIOTHBIN MMOKa3aTelb
npenomiieHust. OTHOCUTENBbHBINA MMOKa3aTesb npenoMiieHus. [IocToSHCTBO 4acTOThI
CBETA M COOTHOILICHWE JJMH BOJIH NPHU NEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes IpaHully paszielia IByX ONTHYECKUX CPE.

Xoxa myweir B mpusme. lucnepcusi cBeta. COXKHBIA COCTaB OENOro CBETA.
Iger.

[lonHoe BHyTpeHHEE oTpaxkeHue. lIpenenbHblil yroil MmoJHOTrO BHYTPEHHETO
OTpaXKEHUS.

ColOuparomiue u pacceuBaromue JUH3bL. ToHkas JuH3a. DOKycHOe
paccTosiHMe M ONTHYECKas CHja TOHKOW JIMH3BL 3aBUCHUMOCTH (POKYCHOTO
pacCTOsIHUSL TOHKOW CQEepHuecKOd JIMH3BI OT €€ TeOMETPUU U OTHOCHUTEIIHHOTO
NIOKA3aTeNsl NPEIOMIICHHUS.

dopMyJsia TOHKOU JIMH3bL. Y BEIUMYEHUE, JABAEMOE JIMH3O0U.

Xoa Jy4a, MPOLIEAIIErO JIMH3Y NOJ IPOU3BOJIBHBIM YITIOM K €€ TJIaBHOM
ontuueckoi ocu. IlocTpoeHne H300pakeHU TOUKM U OTpe3Ka MpsSMOMl B
cOOMpAIOIINX M PACCEHBAIOIINX JIMH3AX M UX CHCTEMax.

Onrtuueckune npudbopsl. Paspemiaromas crmocoOHOCTh. [1a3 Kak onThyeckKas
CUCTEMA.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON OTITHUKH.

BonnoBas onrtuka. Wutrepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMYMOB M MHHUMYMOB B HUHTEp(EepeHIIMOHHO N
KapTHHE OT JBYX KOTE€PEHTHBIX HUCTOYHUKOB. Ilpumepbl KiaccuyecKux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakuus cera. [dudpaxuronHas pemérka. YciaoBuUe HaOIOIEHUsS
[JIaBHBIX ~MAaKCHUMYMOB TIpM MaJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpoHCTBA M TEXHOJOTUYECKUE TPOIECCHI: OYKH, JIyma,
nepuckor, (GoroannapaT, MUKPOCKOI, MPOEKIMOHHBIA ammapar, MNpPOCBETJIEHUE
ONTHUKY, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAs PelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnegoBanne mpenoMIIeHHs CBETA.

HaOmroieHre moJiHOrO BHYTPEHHEro oTpaxeHusi. Mojiens CBETOBO/IA.

HccnenoBanue XxoJa CBETOBBIX IMYyYKOB Yepe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanre CBOUCTB M300pa)KEHUM B JIMH3AX.

Monaenn MUKpOCKOIIa, TeNeCKOoIa.

HaOmonenne nHtepdepeHiuu crera.

HaGntonenne 1BETOB TOHKHUX TUIEHOK.

Habmonenue mnudpakmum cBera.

M3yuenue nudpakMoOHHONU PEHIETKU.

HaGmonenue nudpakiMOHHOTO CHEKTpa.

HaOmonenne nucnepcun CBETa.

HaOmonienre nosisipusanuu CBETa.

[IpuMeHeHre NOJIIPOUIOB JIJISl U3YUYCHHUSI MEXaHUYECKUX HAIMPSIKEHUN.

Yuenuuecxkuii s3xcnepumenm, nadopamopnusie pabomot, npaKmMuKym.

M3mepenne nokasaresnsi MpeoMIICHUs] CTEKIIa.

HccnegoBanue 3aBUCMMOCTH (DOKYCHOTO PpacCTOSIHHMSI OT BellecTBa (Ha
npuUMepe KUAKUAX JTHH3).

M3mepenne (hOKyCHOTO PacCTOSIHUS PACCEHBAIONIUX JIMH3.

[lonmy4yenne n300pa’keHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[lonydyenue n300pa’keHUsI B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIECKOTTMYECKUX CHUCTEM.

HaGmronenne nudpakium, uHTEpGEpPEHITNN | MOJSIPU3AIUN CBETA.

M3yyenue momnsipusanuy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU AUDIIEKTPHUKA.

M3yuenue uHTEep(dEpEHIIMU JTa3epHOTr0 M3IYUYEHHs Ha JBYX IIEISX.

Habmonenne nucnepcuu.

Habmonenne u uccnenopanue TUPpakiMOHHOTO CHEKTpa.

M3mepenue JIMHbI CBETOBOU BOJIHBIL.

[lonydyeHnue cnekTpa M3JIydeHHUs CBETOAMOJA TIPU MOMOIIU TU(PAKIIHOHHO I
PELIETKH.

Pa3nes 6. OcHOBBI cieIHAJILHOM TEOPHH OTHOCHTEJIbHOCTH.

['panunbl TPUMEHUMOCTH  KJIACCHYECKOM  MEXaHUKH. [loctymatel
CHEIMATBHOM TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBal. IIpeoOpaszoBanus  Jlopenna.
VYcnoBue mnpudMHHOCTU. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTHU. 3aMeljIeHue
BPEMEHHU U COKpAILIEHUE JJIMHBI.

OHeprus 1 UMITYJIbC PENSTUBUCTCKOW YACTHUIIBL.

CBsi3b Macchl € PHEPTUE U UMITYJIbCOM PEISITUBUCTCKOM YaCTHUIbL. DHEPTHUS
TIOKOSI.



TexHudyeckue yCTpOWCTBA M TEXHOJOTMYECKHUE TPOIECChl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIH 3apPSIKEHHBIX YaCTHII.

Y4eHn4YecKuil IKCIEPUMEHT, JJabopaTOpHbIE PabOThI, MPAKTUKYM.

Omnpenenenue UMIyJdbCa W JHEPIUM  PEISATHUBUCTCKUX yacTuil (10
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHI] B MATHUTHOM TOJIE).

Pa3znen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapHno-6011060u 0yanu3m.

PaBHOBecHOE TeruioBOE M3NydyeHHE (M3TydeHHE aOCOJIIOTHO YEPHOTO Tena).
3akoH cMmenienusi Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPTUs U UMIYJbC (POTOHA.

dororpdexr. Onbrrel A. I'. CroneroBa. 3akoHbl poTodPdexra. YpaBHEHUE
OuiamTeitHa 11 poTodrddekra. «Kpacnas rpanuma» dororddexra.

JlaBnenne cBera (B 4YacTHOCTH, JaBJ€HHWE CBeTa Ha aOCOJIOTHO
NOTJIOMIAIONIYI0 W a0COJIOTHO OTpaXkawilyl mnoBepxHocTh). Onbitel IL H.
JleGenena.

BosHOBBIE cBOVicTBA yacTull. Bonnbl e bpoia. [nuna BosHbI Ae bpoiuis n
pa3Mmepbl 0o0JacTU JIOKaJIM3alMu JBHXKYyIIeics dvactunbl. KopmyckynspHoO-
BOJIHOBOM nyanusm. Jludpakius 3JIeKTPOHOB Ha KpUCTasUiax.

Crneuuduka m3Mmepenuid B Mukpomupe. COOTHOIICHUS HEOIPEAeIEHHOCTEN
['eitzenoOepra.

TexHudueckue ycCTpoWCTBa M TEXHOJOTHUYECKUE MPOLECCHI: CIEKTPOMETD,
dboTorteMeHT, (HOTOAATINK, TYHHEJIbHBI MHKPOCKOTN, COJHEeUHas Oarapes,
CBETOJHUOI.

Hemoncmpayuu.

dotor( ekt Ha ycTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHENIHEro goTodddexra.

HccnegoBanue 3aBUCMMOCTHM  COMNPOTUBICHHUS  MOJIYyNPOBOAHUKOB  OT
OCBEILEHHOCTH.

Cseroauon.

Conneunasi Garapes.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomoi, nPAKMUKYM.

HccnenoBanue QotopesucTopa.

M3mepenune moctostaHOM [Inanka Ha ocHOBe uccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOAMO OT HAIIPSIKEHHUS.

Tema 2. @u3zuxka amoma.

OneITHl IO MCCNENOBAaHUIO CTPOCHHs aToMma. llmanerapHas monaens atoma
Pesepdopna.

[loctynarsl bopa. M3nyuenue u noriouieHue (POTOHOB MpHU MEPEX0Jie aToMa
C OZHOTO YPOBHsI DHEPTUU HA PYTOU.



Buzel cniektpoB. CriekTp ypOBHEW 3HEPTrUM aroMa BOAOPOJIaA.

CrioHTaHHOE€ U BBIHYXKJICHHOE U3NyuyeHue cBerta. Jlazep.

TexHu4yeckue yCTpOWCTBA M TEXHOJIOTMYECKHE NPOLECCHI: CIEKTPAJIbHBIN
aHaJu3 (CIEKTPOCKOII), Jla3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Monens onbiTa Pesepdopaa.

HaOmonienne nuHeH4YaThIX CHEKTPOB.

VYCTpoHCTBO U JEHUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHIL.

OmnpeneneHue JUIMHBI BOJIHBI JIa3€PHOTO U3ITyYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomoi, NPaAKMUKyMm.

HaGmronenue nuHeiuaToro crekrpa.

HccnenoBanue cnekTpa pa3peke€HHOIO aTOMapHOTO BOJOPOJA U U3MEpPEHUE
noctostHHOM Punbepra.

Tema 3. Du3uxka amomHo20 A0pa u IN1EMEHMAPHLIX YACMUY,.

Hyxnonnas monens siapa [eizenOepra—lBanenko. 3apsaa sapa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIA W TO3UTPOHHBIN Oera-
pacnaza. ['amma-n3myyeHue.

3aKOH paJMOAKTUBHOTO pacmnaga. PaaMoakTUBHbIE H30TOINBI B MPHUPOJE.
CBONCTBA MOHM3UPYIOLIErO M3Jy4YeHHUs. BnusHue paJTuOaKTUBHOCTH Ha KHUBBIC
opranu3mbl. EcrecTBenHblil ¢oH uznydeHus. Jlozumerpusi.

DHeprusi CBS3M HYKJIOHOB B simpe. AnepHbie cuibl. [ledekt maccol siapa.

Anepusbie peakuuu. JleneHue u cuntes suep. SAnepHple peakTopsl. [Ipobiembr
YOPABIIIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKUE ACHEKThl PpPa3BUTUS
SIAEPHOM YHEPTETUKHU.

Mertoabl perucTpanyv ¥ UCCICAOBAHMS DJIEMEHTAPHBIX YaCTHLL.

@yHaaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBL, ME30HBI M JIENTOHBI.
IIpencraBnenne o CranpapTHoil Moxaenu. KBapk-rirooHHass MOJIENb aIpOHOB.

®uzuka 3a npenaenamu CranmapTHod mojenu. TEéMmHas Marepuss U TEMHas
SHEPTHS.

EnuncTBO (Duzmueckoit KapTUHBI MUpa.

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKUE IPOUECCHL: JO3UMETP, KaMepa
Bunbcona, sAepHBI peakTOp, TEPMOSACPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAas TOMOrpadus.

Yuenuueckuii sxcnepumenm, nabopamopmnsvie padbomol, nPaAKMUKyM.

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paaroakTUBHOTO (POHA C UCTHOJIB30BAHUEM J03UMETPA.

M3yuenue nornouieHus: 6eTa-4acTull aTlOMHUHUEM.

Pa3neu 8. DiieMeHTBHI aCTPOHOMUM U ACTPO( U3UKH.



Dtanbl pa3BuTHs acTpoHOMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAYECHUE
acTpoHoMuH. [IpuMeHUMOCTh 3aKOHOB (U3UKU I OOBSCHEHHUS MPUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Meroabl acTpoHOMHUYECKHUX HcciaenoBaHUi. (COBpPEMEHHBIE ONTUYECKUE
TEJECKOIIbI, PAJUOTENIECKOIbI, BHEATMOC(EPHAsT aCTPOHOMHS.

Bun 3Bé3nHoro HeOa. Co3Besnus, sSipKUE 3BE3MbL, MJIAHETHI, WX BUAUMOE
JB)KCHHUE.

ConHeunast cucrema.

Comnnne. ConHeunasi akTUBHOCTh. Vctounuk sHeprun CoJiHLA U 3BE3N.

3BE3/bl, UX OCHOBHBIC XapaKTEPUCTUKH. J[narpammMa «CEKTpaIbHbINA KIacC —
CBETHUMOCTB». 3BE3Abl TJIABHOW NOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JJIsl 3BE3J TJABHOM IMOCJEN0BAaTEIbHOCTU. BHyTpeHHEEe CTpOoeHHEe
3B&3/1. COBpEMEHHBIE MPEICTABJICHUS O MPOUCXOXKICHUU U 3Bomonuu CojHIa U
3BE31. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama lanaktuka. [lonoxenue u nBuxenue CoJiHIA B
[Nanaktuke. Tunel ranakTuk. PaguoramakTuku v KBazapbl. YEpHBIE ABIPHI B AApax
TaJIAKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa00ma. Pa30oeranue raiakTuk.
Teopus bosbuioro B3peiBa. PenukroBoe u3iydeHue.

Macmtabnas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npoOiaemMbl aCTpOHOMHUHU.

Yuenuueckue naonwoenus.

HaGmonenus 3BE31HOTO HeOa HEBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAHUEM
KOMIMBIOTEPHBIX MPUIIOKEHUN NI ONPEEICHUs MOJOXKEHU HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3us (CeBEpHOro mnoJylapus M sipKue
3BE3IBI.

Ha6monenuss B Tenmeckon JIyHBI, TIJIaHET, TYMaHHOCTEM M 3BE3IHBIX
CKOTUICHUM.

Pu3nYeCKUH MPaAKTHKYM.

Crioco0Obl U3MepeHus: PU3NUECKUX BEJIMUUH C UCTOJBb30BAHUEM aHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCHUTEINIBHBIE TOTPEIIHOCTH M3MEpPEHUN (HU3NUECKUX BETUIUH.
O1ieHKa TpaHUIl TOTPEITHOCTEN.

[IpoBeneHnE KOCBEHHBIX HM3MEPEHUM, HCCICAOBAaHUN  3aBUCUMOCTEM
bu3NuecKUX BEIUYHMH, MPOBEPKA IMPEIOKEHHBIX TUNOTe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHMYECKUH  DIKCIEPHUMEHT,
nabopaTopHbIe pabOThL, MPAKTUKYM»).

O0o0marouee NOBTOpeHNE.



O6o001IeHNe U cUCTeMaTU3aIusl COACPKaHUs pa3fesioB Kypca «MexaHuKay,
«MounekysipHas GU3MKa U TEPMOJHUHAMHUKAY, «DJIEKTpoauHaMuKay, «Konedanus
U BOJIHBD, «OCHOBBI CHELMATBLHONW TEOPUU OTHOCUTENBHOCTHY, «KBaHTOBas
buznka», «NEMEHTbl aCTPOHOMUU U aCTPODUZUKIY.

Ponmp ¢u3ukm © acTpOHOMHUM B OSKOHOMHUYECKOHM, TEXHOJOTHYECKOM,
COLIMAIBHOM U 3TUYECKOU chepax NesaTeIbHOCTH YEJIOBEKA, POJIb U MECTO (PUBUKHU
Y aCTpPOHOMHH B COBPEMEHHOW HAYyYHOW KAPTUHE MHUPA, 3HAYCHUE ONMUCATEIBHOM,
CUCTEMAaTH3UpPVIONIel, OOBSICHUTEILHOW W  NPOTHOCTUYECKOM  (QyHKUIHH
dbuznueckoit Teopuu, poib PU3NUECKON TeOpUU B GOPMUPOBAHUHU TIPEICTABICHUM
0 (pusmueckoll KapTUHE MHUpPA, MECTO (PU3NUECKOW KapTHUHBI MUpa B OOIIEM psIAy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IPEICTABICHUN O MPUPOJIE.

MesknpeaMeTHbIE CBA3H.

N3yyenue kypca ¢usuku yriyonéHHoro ypoBHs B 11 kjacce
OCYILIECTBISIETCSL C YUETOM COJAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3EH C KypcaMu
MaTeMaTUKH, OUOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmuvie nonaAmMUA, C6A3AHHbBIE C UYUEHUEM MEMO00E8 HAYUHO20
nO3HaHuA: SIBIIEHWE, HAYYHBIA (PakT, rumnoresa, (puanyueckas BEIMYMHA, 3aKOH,
Teopus, HaAOIOEHHE, SKCIEPUMEHT, MOJEIMPOBaHUE, MOJEjb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TTPUOOPHI, udpoBas Jadbopatopus.

Mamemamuka: pEUWICHHNE CUCTEMbl YpPaBHEHUW. TpPHUTOHOMETPUYECKUE
GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO. BEKTOpPHI M MX MPOEKIMU HA OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB.
[IpowsBoaHble 3MeMeHTApHBIX GyHKOWA. [Ipu3Haku TOMOOUS TPEYroJBLHUKOB,
ompeieNieHUe TUIOMIaAM TIOCKUX GuUryp u o0béMa Ted.

Buonocua: snextpuueckue SBIEHUS B JKUBOW NpHUpoOjeE, KoyieOaTelabHbIE
JNBW)KEHUS B JKWBOW MPUPOAE, DSKOJIOTMYECKHE PUCKM MNPU NPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arpA3HEHHE  OKPYXKAIIEH  Cpensl,
yIbTPA3ByKOBasi JUArHOCTHKA B MEIUIMHE, ONTUYECKUE SIBJICHUS B IKUBOU
npupoe.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPIABIX
Tel1, MEXaHW3Mbl O00pa30BaHUs KPUCTAJUIMUECKOW PEIIETKU, CIEeKTpajIbHbIN
aHaJIN3.

I'eocpaghua: wmarHutTHbBlE T1ONIOCAa 3€MIJIM, 3aJIeKM MAarHUTHBIX PV,
doTOCHEMKA 3eMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, AJIEKTPOMAarHUTOB,
ANEKTpoABUTaTelb SIkoOu, reHepaTtop MEPEMEHHOr0 TOKa, MHAYKIIMOHHAS TMEYb,
JUHUM 3JIEKTPOIEpeaay, 3JIEKTPOABUTATENb, Pagap, PaguoONpPUEMHHK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, yiabTpa3ByKkoBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHast Oarapesi, CIIyTHUKOBBIE
NPUEMHUKY, SIIEpHAs SHEPTETUKA U DKOJIOTUYECKHUE ACTEKThI €€ pPa3BUTHS.



IUIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHUsA YyuyeOHoro mnpeaMera «Duzuka»
JIOJDKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YJarONIUXCsl PYKOBOJACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpPUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHWUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM LIEHHOCTAM POCCHUIICKOTO OOIIecTBa, pacHIUpEHUE >KU3HEHHOTO
OTbITa U OTBITA ACATEIHLHOCTH B MPOLIECCE pean3alliid OCHOBHBIX HampaBICHUN
BOCIIUTATENILHON JEATEIILHOCTH, B TOM YHUCJIE B YACTH:

IrPa’KAAHCKOT0 BOCTIMTAHUS:

e CPOpPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU  OOydaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O 4JIEHA POCCHICKOr0 OOIleCTBa;

e TMPUHATHE TPAAULHOHHBIX OOIICUYEIOBEUYECKUX TyMAaHUCTUUECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCThH BECTH COBMECTHYIO JIEATEILHOCTh B HHTEpPECAX IPaKAaHCKOTO
oOllecTBa, yd4acTBOBaTh B CaMOYIpPAaBJIEHUH B 00pa3oBaTesbHOM
OpTaHMU3alUY;

e YMEHHE B3aUMOJECWCTBOBATH C  COLIMAJIBHBIMM  HWHCTUTYTaMU B
COOTBETCTBUU C UX QYHKIMUAMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOW M BOJOHTEPCKOM NESATEILHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUS:

e CchOpPMHUPOBAHHOCTH POCCUHCKOU rpaXXJIaHCKO U HUJICHTUYHOCTH,
MaTPUOTU3MA;

e IIEHHOCTHOE OTHOIIECHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUIM
POCCUICKUX YUYEHBIX B 00JIaCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e cpOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHHUS;

e CIIOCOOHOCTBH OLIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJE B IESITENBHOCTH YUYEHOTO;

e OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro.

3CTETHYECKOIr0 BOCIIMTAHUS:

e DOCTETHYECKOE OTHOLIEHHWE K MHPY, BKJIIOUYAs OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HayKe.

TPYAOBOI0 BOCIIMTAHUS:



UHTEpeC K pazIudHbIM cdepam mpodecCUOHATBHON eATeIbHOCTH, B TOM
YyHuclie CBSI3aHHBIM C (U3MKOM W TEXHUKOHW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oynymiel mpodeccur u pearn3oBbIBaTh COOCTBEHHBIS
KU3HEHHBIC TUIAHBL;

TOTOBHOCTb M CHOCOOHOCTh K OOpa30oBaHMIO W CaMOOOpa3OBaHHUIO B
ob6sactu (U3UKKU HA TIPOTSKEHUH BCEU KU3HHU.

IKOJOITHICCKOI0 BOCIIMTAHUA:

chOPMUPOBAHHOCTh YKOJIOTMYECKON KYJIBTYphl, OCO3HAHHE TJI00aTBHOTO
XapakTepa IKOJOTUYECKUX TpoOIiem;

IUIAHUPOBAHUE M OCYIIECTBIECHUE ACUCTBUM B OKPYXKaIOWIEW Cpele Ha
OCHOBE 3HaHUSA LIEJIEW YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pPACIIMPEHUE OIBITA JEATEIBHOCTH JKOJOTUYECKOW HAIPABJICHHOCTU Ha
OCHOBE MMEIOIIHUXCSl 3HAHUU 1O (PU3MKE.

HEHHOCTH HAYIYHOI'0 IMMO3HAHUSA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIET0 COBPEMEHHOMY
YPOBHIO pa3BUTHs (PH3UUECKON HAYKH;

OCO3HAaHHE IIEHHOCTH HAyYHOW NEATEIHHOCTH, TOTOBHOCTH B TIPOIIECCE
u3ydeHus: (U3UKH OCYIIECTBJIATh MPOEKTHYI0 U HUCCIEA0BATEILCKYIO
JeSTeIbHOCTh UHIUBUIYATLHO W B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS

Bba3oBble Jiornyeckue AeicTBHA:

CaMOCTOSATEIbHO  (POpPMYyIMpPOBAaTH U  aKTyaJH3UpPOBaTh MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LEIU JEATSIBHOCTH, 3aJaBaTh MapaMeTpbl M KPHUTEPHH HX
JOCTHKCHUS,

BBUSIBJSITh  3aKOHOMEPHOCTH M TNPOTHUBOPEYHS B PACCMaTPUBACMBIX
(U3HYECKHX SIBJICHUSX;

pa3pabaTbIBaTh MIAH PEIICHUS MPOOIEMBI ¢ yIETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX W HEMATEPHUAIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JESATEIBHOCTh, OIGHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKU ITOCIICICTBUI e TSIBHOCTH;
KOOPJMHUPOBATh M BBIMOJHATH pabOTy B YCIOBHUAX PEATHHOTO,
BHUPTYAIBHOTO W KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPH PEIICHUN KM3HEHHBIX MPOOIIEM.

ba3oBble ucciiegoBaTe/IbCKNE e UCTBUS

BJIQJIETh HAYYHOW TEPMHUHOJIOTHUEH, KIIOUEBBIMH MOHATUSIMU U METOJAMHU
(r3MUECKON HayKu;



BIIQJICTh  HAaBBIKAMHU  y4EOHO-HCCIICOBATEIBCKOH U TPOEKTHOM
JeSTeIbHOCTH B 00OylacTH (DU3UKH, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pelleHuss 3aaady  (HU3UUEeCKOro
COJiep>KaHusl, MPUMEHEHUIO PA3IMUYHbIX METOJI0B IMO3HAHUS,

BJIJIETh BUJAMH JIEATEJIbHOCTHU IO TMOJYyYEHUI0 HOBOTO 3HAHUS, €ro
MHTEpPTpETAlU, MPEoOPa30BAHNIO U MPUMEHEHHUIO B PA3TTUIHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJIE TPH CO3JaHUU y4EOHBIX MPOEKTOB B 00OJacTH
buzuKy;

BBISIBISITH MPUYMHHO-CIIEACTBEHHBIE CBSI3M W aKTyalu3UpOBaTh 3ajady,
BBIBUTaTh TUMNOTE3y €€ pelleHMs, HaXOAUTh AapryMEHThl Jis
JI0Ka3aTeIbCTBA CBOUX YTBEPKJCHUM, 3aJaBaTh MapaMeTpbl U KpUTEpUU
peleHus;

aHAJM3UPOBATh TIOJyUEHHbIE B XOJIC€ pPCIICHUS 3a7a4dl PE3YJIbTaThl,
KPUTUYECKHU OLIEHHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (QopMynupoBaTh COOCTBEHHBIE 3aja4yd B 0Opa30BaATEIIbHOMU
JESTENFHOCTH, B TOM YHCJIE TIPU M3YYCHUN (U3UKH;

J1aBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HAHUS 10 (H3UKE B TMPAKTHUECKYI0 0011acTh
KU3HEJEATEIBHOCTH;

YMETh UHTErPUPOBATh 3HAHMS U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIE TOIXO/bI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]]a4H, JOIMYCKAIOIINE aJbTePHATUBHBIC PEIICHUS.

Padorta c unpopmaumeii:

BJIQJICTh HaBBIKaMH TOJIydeHUss uHbopManuu (GU3UIECKOTO COACPIKAHUS
Y3 MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATENBHO OCYIIECTBIATH IMOMUCK,
aHaJaM3, CHUCTEMATH3alMI0 M MHTEpIpeTaluio WH(OpMaluu paziudHbIX
BUJIOB U (DOPM TIpeCTaBIICHNUS,

OIICHMBATh JIOCTOBEPHOCTH MH(OPMAIIUH;

UCNOJIb30BaTh CPEACTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTUM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3alady C COOJIIOJEHHEM TpeOOBaHUN HPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THIHEHBI, PECYypCOCOEpEKEHUs, NPABOBBIX U
ATUYECKUX HOPM, HOPM HHPOPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEpk aHUS B Pa3MUHBIX (opmarax c
y4€TOM Ha3HaueHus HH(OpMalMu U UEJIEBON ayIuTOPUHU, BHIOHpaAs
ONTUMAJIbHYIO (OPMY MPEACTABICHUS U BU3YyaIU3AlUU.

KoMMyHuKaTHBHBIC YHMBepCaJlbHbIe y4eOHbIe 1eHCTBHA:



OCYIIECTBISITH OOIIEHHE Ha Ypokax (U3MKKM W BO BHE-YPOUHOU
NesTEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CUTyallMd W CMST4aTh
KOH(JIUKTBI,

Pa3BEPHYTO M JOTMYHO HM3JIaraTh CBOIK TOYKY 3PEHMs C MCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HWCHOJIB30BaTh  IPEMMYyLIECTBA  KOMAaHIHOM U
WHIUBUYaTbHON pabOTHI;

BbIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX JAEHUCTBUN C y4€TOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXJOTO 4JIeHA KOJUICKTHBA,

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBHS MO €€ JOCTUIKEHHMIO: COCTaBIITh IUIaH
JNEUCTBHIA, paclpeesiTh POJIM C yYETOM MHEHUN YYaCTHHKOB, 0OCYKaTh
pe3yJbTaThl COBMECTHON pabOoThI;

OLICHMBATh KayeCTBO CBOErO BKJAJa M KaKJOI'0 YYaCTHUMKA KOMAaHAbI B
001IMil pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE MPOEKTHI, OLEHHMBATh HJIEU C NO3ULIUHA HOBU3HBI,
OPUTMHAIBHOCTH, NMPAKTHYECKOW 3HAYUMOCTH;

OCYUIECTBIISITh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B pPa3JIMYHBIX
CUTyallUsiX,  HpPOSBIATH  TBOPYECTBO U  BOOOpaxeHue,  OBITh
VHUIMATHBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranmusanus:

CaMOCTOSITEIHO ~ OCYHIECTBIISITH  MO3HABATEIbHYIO JCATEIBHOCTh B
obractTh (U3UKK U AaCTPOHOMHUH, BBIABJISTH MPOOJIEMBI, CTaBUTh U
dhopmynupoBaTh COOCTBEHHBIE 3a/a4H;

CaMOCTOSITEIbHO COCTABJISITh IJIAaH PEIICHHUs] PACUETHBIX M KaueCTBEHHBIX
3a/lay, TUIaH BBIMOJHEHUS MPAKTUYECKOW pabOThl ¢ y4ETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHU;

J1aBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

paclmiupsiTh paMKd  y4eOHOTO  TMpeaMera Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTh 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO APYIUIUU B 00JIACTH
(U3HKH, TIOCTOSIHHO TMOBBINIATH CBOW 00pa30BaTEIbHbIA U KYJIBTYPHBII
YPOBEHb.

CﬂMOKOHTpOJIb, 3MOLMOHAJIbHBIN HHTEJLJIEKT:



JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIQJICTh HABBIKAMH I[IO3HABATEIbHOW pepIEeKCUM KaK OCO3HAHUS
COBEPIIAEMBIX JECUCTBUUA U MBICIUTEILHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHUI;

WCIIOJIb30BaTh MPUEMBI pediieKcuu JJisi OIEHKU CHUTYyalluu, BbIOOpaA
BEPHOTO PEUICHHUS;

YMETh OLICHMBAaTh PUCKM U CBOEBPEMEHHO NPUHMMATh PEMICHUS MO MX
CHIKCHMIO;

NPUHUMATh MOTHBBI W APTYMEHTHl OPYTHX IIPU AHAIU3E PE3YJIbTAaTOB
JICATEIIbHOCTH;

HpI/IHI/IMaTB 06651, IIOHHUMaA CBOM HEAOCTATKHN W JOCTOMHCTBA,

NpUHUMAaTh MOTHMBBI M apTYMEHThI JPYTMX IIpU aHAJIM3€¢ pe3yJIbTaToOB
JICATEIIbHOCTH;

MIpY3HABaTh CBOE MPaBO M MPABO APYTHMX Ha OIIHOKH.

B mpouecce TOCTHXKEHHsS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHMS IIPOIPAMMBI IO

buzuke 1 yYpOBHA CpeaHero oOmiero oOpa3oBaHUS Yy 0Oydarouiuxcs

COBEPIIICHCTBYETCS AMOIMOHAIbHBIN WUHTEJUICKT, TIPE/ITO JIaT A0 i
c(hOpMUPOBAHHOCTE:
e CaMOCO3HAHUS,  BKIIOYAIONIETO  CIOCOOHOCTh  TIOHWMATh  CBOE

AMOLIMOHATILHOE COCTOSIHUE, BUIETh HANPaBJICHUS Pa3BUTHUS COOCTBEHHOM
AMOIMOHAIBHOM cdepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKJIIOUAIOIIETO0 CAMOKOHTPOIb, YMEHHUE NMPUHUMATb
OTBETCTBEHHOCTh 3a CBOE MOBEAEHME, CIMOCOOHOCTh aJalTUPOBATHCA K
AMOLIMOHATLHBIM W3MEHEHHUSIM W TPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIONIEH CTpPEMJICHHE K JOCTHKCHUIO TICIH
U ycrexy, ONTUMHU3M, UHUITUATUBHOCTh, YMEHUE JIEUCTBOBATH, UCXOS U3
CBOMX BO3MOYHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHUMAaTh HAMOLMOHAJIBHOE
COCTOSIHME JIPYTUX, YYUTHIBaTb €ro MNpPU OCYIIECTBJICHUU OOIIEHuUs,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMATBHBIX ~ HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHOILICHUSI C JPYTUMH JHOABbMH, 3a00TUTHCS, MPOSIBISATH HHTEPEC U
paszpemarh KOHQIUKTHL.

[TIPEJMETHBIE PE3VJIBTATHI



K xonny oOyuenust B 10 knacce mnpeaMeTHbIe pe3yibTaThl Ha YINIYOJEHHOM

YPOBHE JIOJDKHBI OTPaXXaTh c(POPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUM:

MOHUMAaTh PoOJib  (QU3UKK B  IKOHOMUYECKOM, TEXHOJIOTHYECKOH,
AKOJIOTUYECKOM, COIHAILHOW W DJTHUYECKOM cdepax JeaTelbHOCTU
YeJoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOW HAy4YHOW KapTUHE MUPA,
3HAU€HUE OIMCATEIbHOM, CHUCTEMAaTHU3UPYIONIEH, OOBSICHUTEILHOU U
MPOTHOCTUYECKOW ~ QYHKIUNH  (PUINIECKOM TEOpPUH —  MEXAHUKH,
MOJIEKYJISIPHOU (PU3UKUA U TEPMOJUHAMUKHU, POJIb (HU3UUECKON Teopuu B
dbopMUpOBaHUU TIPECTABICHUM O (U3NUECKON KapTUHE MUPA,

paznuyaTh yCJIOBUSL TNPUMEHUMOCTH MoJeied (PU3MYEecKUX Ten H
MpOIECCOB (SIBIICHWM): WHEpIHMaibHAs CHUCTEMa OTCUY€Ta, aOCOIIOTHO
TBEPAOE TENO, MaTepuajibHas TOYKa, PaBHOYCKOPEHHOE JBHUKEHHUE,
CBOOOJHOE TajeHue, aOCOMMOTHO yrpyras jaedopmaius, aOCOJITHO
yOpyroe u abCOMIOTHO HEYIPYTroe CTOJKHOBEHUS, MOJICNIH Ta3a, )KUIKOCTH
1 TBEPAOTO (KPUCTANIMUECKOTO) TEJa, UJICANbHBIN Ta3, TOUYCUHBINA 3aps,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paziuyaTh YCJIOBHS (TpaHUIlbl, O0JIACTH) MNPUMEHUMOCTH (DU3HMUECKHUX
3aKOHOB, MOHHUMATh BCEOOLIMM XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBSACHATH MEXaHWYECKHE TMPOLECcChl M SBICHUS,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI ¥ 3aKOHbI MEXaHUKU (OTHOCHUTEIBHOCT b
MEXaHUYECKOTO JIBIDKEHHS, (HOPMYJIBl KHHEMAaTHKU PaBHOYCKOPEHHOTO
IBWKEHUs, npeoOpazoBaHus [anunes O CKOPOCTH U TMEpPEMELIEHUS,
3akoHbl HpOTOHA, mnOpuHUOMO OTHOCUTENbHOCTHM ['anumies, 3akoH
BCEMUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXaHUYECKO I
SHEPTHH, CBS3b PA0OTHI CUJIBI C W3MEHEHHEM MEXaHMYECKOU SHEprud,
YCJIOBHUSI paBHOBeCUS TBEPAOro Tena), NPH ITOM HCIOJIb30BaTh
MaTeMaThuy ecKkoe BBIpKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UIECKHUX 3aKOHOB: TipeoOpazoBanuii ["anuies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUs HUMMYJbCa U
MEXaHWYECKON IHEPIHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBACHATH TEIJIOBBIE MPOLECCH] U SIBJICHHS, UCIIOJb3YS
ocHOoBHbIe TmoJoxkeHUss MKT u 3akoHbl MOJIEKYJsipHOUW (PU3UKU U
TEPMOJMHAMUKU (CBSI3b  JABJCHUS HKJCAIBHOTO Ta3a CO CpeaHeH
KUHETUYECKOM HSHEPruei TEIJIOBOrO0 ABWKEHUS U KOHLEHTpalUeil ero
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEOHEN KHUHETHUYECKOU
SHEPIrUer TEMJIOBOTO JIBMKEHHS €r0 4acTHll, CBA3b JABJICHUS WIEaIBHOTO
raza C KOHIEHTpPalMEd MOJIEKYJ W €ro TeMIIepaTypou, YpaBHECHUE
MenneneeBa—Knaneipona, IepBbld 3aKOH TEPMOJAWHAMMKHM, 3aKOH



COXpPAHEHUSl PHEPTUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCHOJB30BATh
MaTeMaTH4 ECKOE BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHus1 MenneneeBa—KianelipoHa;

aHAJM3UPOBATH U OOBSACHATH DJEKTPUUYECKHE SIBJICHUS, HCHOJb3Ys
OCHOBHBI€ TOJIOKEHUS U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3apsna, 3aKOH Kynona, NOTEHIMATBHOCT b
AJEKTPOCTATUYECKOTO I0JIA, NPHUHIMUIT CYNEPHO3ULMU DJIEKTPUUECKHU X
IIOJIEHM, IPY ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTHU 3akoHa KynoHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOILIEHUS: 3aKOHbI OMa I ydyacTka
Leny U Uil 3aMKHYTOW JJIEKTpUYECKOW uenu, 3akoH Jlxoyma—JleHna,
npaBuia Kupxroda, 3akonst @apajnes 1is 3JIEKTPOIN3a);

ONHCHIBaTh (U3UYECKHE TPOILECCHl U SBJICHUS, HWCIOJB3YS BEIMYUHBI:
nepeMelIeHue, CKOpOCTh, YCKOPEHUE, UMITYJIbC TE€Ja U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, [aBJICHHE, TMOTCHIIMAJIbHAS JHEpPrusi, KUHETHYECKAs
JHEprusi, MeXaHu4yeckas dHeprusi, paboTa CWIIbI, LEHTPOCTPEMHUTEIIHHOE
YCKOPEHHME, CHJIa TSIKECTH, CHJIa YHPYIOCTH, CUJA TPEHWs, MOULIHOCTD,
SHEPTHsl B3aMMOJEUCTBUS Tena ¢ 3eMii€d BOJIM3M €€ MOBEPXHOCTH,
SHEpTHsl ynpyro nedopMamuu TPYXKHHBL, KOJWYECTBO TEMJOTHI,
abcomoTHas TemIepaTypa Tejia, paboTta B TepMOAMHAMHUKE, BHYTPEHHsS
SHEPTHsl WIEaJbHOTO OJIHOATOMHOTO ra3a, paboTa wHIeajJbHOTO rasa,
OTHOCHUTEJIbHAs BIaXHOCTh Bo3ayxa, KIIJ waeanbHOrOo TEMIOBOTO
JIBUTATENS; FJIEKTPUUECKOE M0JI€, HANMPSKEHHOCTh JIEKTPUUECKOrO MOJI,
HaIpPsDKEHHOCTHh  IOJISI TOYEYHOTO 3apsia WM 3apshKeHHOTO Iuapa B
BAKyyME€ W B JMAJEKTPUKE, MNOTEHUHAN DJIEKTPOCTATUYECKOTO TOJI,
pPa3HOCTh  IMOTEHLUUAIOB,  JJIEKTPOABMKYINAs  CHJIA, CHJIA  TOKa,
HaIlpSDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYECKas €EMKOCTh IJIOCKOTO
KOHJICHCAaTOpPa, CONPOTHUBJICHHE YYacTKa LENU C MOCIENOBAaTEIbHBIM U
NapajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHUS IIEKTPUUECKOTO MOJIS
KOH/JIEHCATOoPa;

OOBSICHATH  OCOOCHHOCTHM  MPOTEKaHUS  (PU3MYECKUX  SIBJICHUM:
MEXaHUYECKOE JIBMKEHUE, TEIUIOBOE JIBUKEHUE YaCTHUI] BEIIECTBA,
TENJIOBOE paBHOBecHEe, OPOYHOBCKOE IBIDKeHUE, nuddysus, ucrnapeHue,
KUIIEHHUE Y KOHJEHCAlMs, IUIaBJICHUE U KPUCTAJUIN3AllUs, HAIPABJICHHOCT b
TEIJIONEpEIaut, IEKTPU3ALUS TeJl, SKBUIOTEHI[MAJIBHOCTh MMOBEPXHOCTHU
3aps>KEHHOTO NPOBOJIHUKA;

MPOBOJUTH UCCIEOBAHNE 3aBUCUMOCTH OJJHOU (PU3UUECKOU BETUUUHBI OT
APYyIrOM €  HCIIOJB30BAHUEM  MPSIMBIX  HU3MEPEHUM, IPU  ITOM
KOHCTPYUpPOBaTh yCTAaHOBKY, (DUKCHUpPOBATh pe3yibTaThl MOJY4EHHOU
3aBUCUMOCTH (PU3UYECKMX BEIWYMH B BHIAE TpadukoB ¢ ydéTom



aOCOJIIOTHBIX MOTPEUTHOCTEH N3MEPEHUH, JIeTIaTh BBIBOJIBI MO pe3yJibTaTaM
WCCJICJIOBAHNS,

MPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3UUECKUX BEJIMUUH, TPU HTOM
BBHIOMPATh ONTUMAJbHBIM METOJI HU3MEPEHUs, OIICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTU MPSIMbIX U KOCBEHHBIX W3MEPECHMIA;
MIPOBOJUTH OMNBITHI IO MPOBEPKE NPEIJIOKEHHON TMIOTE3bl: MIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyd€HHbIE pe3ylbTaThl U JeNaTh BBIBOJ O CTaTyce MPeIJIOKEHHOU
TUIIOTE3bI;

coOo1aTh npaBuiia 0€30MacHOro TpyAa NP MPOBEIECHUU UCCIEAOBaHUI
B paMkKax y4eOHOTO JKCIEepUMEHTa, NpakTUKymMa H  y4eOHO-
HCCJIENOBATEIBCKOM M TPOECKTHOW JEATEIIBHOCTH C HCIOJB30BAHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U Ja0OPaTOPHOTO 00OPYAOBAHUS;

pemarb pacuy€THhIE 3aJa4yd C SBHO 33JaHHOW W HESIBHO 3aJJaHHOU
(bu3MUecKON MOJIeJIbIO: HA OCHOBAHUM aHAJIM3a YCIOBUS OOOCHOBBLIBATH
BHIOOpD (U3MYECKOM MOJenM, OTBEUalrIle TpeOOBaHMUSIM 3ajayu,
OPUMEHATh  (OPMYJbL, 3aKOHbBI, 3aKOHOMEPHOCTH U  MOCTYJAThl
bU3MUEeCKUX TEOpUMl MPU UCIMOJIH30BAHUU MATEMATHUYECKUX METOJIOB
pelieHus 3aaa4, IPOBOAUTH PAaCUEThl HA OCHOBAHUHM UMEIOIIUXCS TaHHBIX,
aHaJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METOJbI PELICHHUS C
y4€TOM MOJYYEHHBIX PE3yJbTaTOB;

peraTh KauyeCTBEHHBIE 3a/1aud, TPeOyroIue NPUMEHEHUsS 3HaHUUA W3
Pa3HBIX pa3fenoB Kypca GHU3UKH, a TAKKEe MHTETPALMKA 3HAHUHN U3 APYTHX
MPEAMETOB E€CTECTBEHHO-HAyYHOTO IMKJA: BBICTpAMBATh JIOTUYECKYIO
LENOYKY pacCyKJIEeHUI C OMOPOi Ha U3yYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NYECKUe SBJICHUS;

UCIOJIb30BaTh TEOPETHUYECKHUE 3HaHMs JUIsl OOBSICHEHUS OCHOBHBIX
MPUHIMIIOB PAa0OTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX TMPOIECCOB;

NPUBOJAUTH MPUMEPHl BKJAJa POCCUHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOILIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATH U OLIEHHUBATh MOCJIEACTBHS OBITOBOM M MPOU3BOJACTBEHHO I
JeSITeIbHOCTH YeJOBEKa, CBSI3aHHOW C (U3WYECKUMHU TMpoIeccaMu, C
MO3ULIMHA IKOJIOTUYECKON 0€30TTaCHOCTH, MPEACTABICHHM O PallOHAILHOM
MPUPOIONOIb30BAHUH, a TAKXKE Pa3yMHOM HCIOJIb30BAHUU TOCTHXKEHUN
HAyKd M TEXHOJOTUH HJis JalJbHEMIIEro pa3BUTHUA YEIOBEYECKOTO
o0IIecTBa;



NPUMEHATH pa3iuyHble CocoObl paboThl ¢ MH(pOpPMaANUEd (PUINIECKOTO
Collep)KaHUs C HCIOJB30BAaHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCIOIB30BaTh COBpPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJIOTUU HJIsl TOUCKa, TMepepadOTKU W MPEabsBICHUS Y4YeOHOU U
HAY4YHO-TIOMYJISIPHOW MHpOPMALIMU, CTPYKTYPUPOBAHUS M UHTEPIPETAIIUU
uHbOpMALIMK, TMOJIYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPHUTUYECKU
aHaJIM3UpPOBATH  MOJydyaeMyr  HMH(OpMalMIO U OLEHHBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWUW, TaK M Ha OCHOBE
aHajM3a UCTOYHUKA MH(OpMaLuy;

MIPOSIBIATH OpTaHU3aI[MOHHBIE u MO3HABATEJIbHbBIC YMEHUA
CaMOCTOSITEIBHOTO ~ NPHOOPETEHMS HOBBIX 3HAHUM B IpoLecce
BBITNIOJIHEHUS MPOEKTHBIX U y4€OHO-UCCIIEA0BATENbCKUX PadoT;

paboTaTh B TIpyNIlE C MCIOJHEHUEM PAa3IWYHbIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy IPYIIbI, PALMOHAIBHO PACIPEAEIATh AEATEIbHOCTb
B HECTAHJIAPTHBIX CUTyalUsX, aJ€KBAaTHO OLEHUBATH BKJIAJ] KaXIOTO U3
YYAaCTHUKOB TPYIIIbI B PEIIEHUE PaccMaTpUBAEMOU poOJIeMbl;

MPOSIBIISAITH MOTUBALIUIO K Oyaymiel mpo¢decCUOHAIbHON AESTEbHOCTH 10
CHELUAITBHOCTAM (PU3UKO-TEXHUUECKOTO MPOQUIIS.

K konny oOyuenuss B 11 kaacce mpeaMeTHble pe3yibTarhl Ha YriayOJIEHHOM

YPOBHE JTOJDKHBI OTpaXaTh c(HOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHHIA:

MOHUMAaTh poOJib (QU3UKK B  IKOHOMUYECKOM, TEXHOJIOTHYECKOH,
COLIMAJIBHOM M ATUYECKOU cepax AEesITeNIbHOCTH YEJIOBEKA, POJIb U MECTO
(GU3uKM B COBPEMEHHOW HAydyHOM KapTHHE MHpa, POJib ACTPOHOMHH B
MPaKTUYECKOM  JIESITEIbHOCTH YellOBeKa U JajbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUM, 3HAYEHUE ONMMCATEIbHOW, CHCTEMATU3UPYIOIIEH,
OOBACHUTEIBHOW M MPOTHOCTHYECKOW (YHKIUH (Pu3Mueckod Teopuu —
ANEKTPOAUHAMUKH, CHEUUAIbHON TEOPUH OTHOCHUTEIBHOCTH, KBAHTOBOU
¢busuky, poib (GU3nYecKol Teopuu B (POPMUPOBAHUU MPEACTABICHUU O
bu3nuecKkol KapTHUHE MHpa, MECTO (PU3NYECKON KapTHHBI MHpa B 00LIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAyUHbIX MPEICTABICHUI O NPUPOJE;
paznuyaTh yCJIOBHUA TNPUMEHHMOCTH Mojeneld (U3HUEecKuX Tel |
NPOLIECCOB  (SIBJIEHUN): OJHOPOJHOE DJIEKTPUUYECKOE U OJHOPOJHOE
MarHuTHOE MOJisl, TApMOHUYECKHE KOJIeOaHusi, MaTeMaTUYeCKUi MasTHUK,
uaeaabHbIl MPYKUHHBI MasATHUK, TapMOHUYECKHE BOJIHBI, HAcaIbHbIN
KoJieOaTeNnbHbIN KOHTYpP, TOHKAs JIMH3a, MOJEJIeld aToMa, aTOMHOTO sipa u
KBAHTOBOM MOJIE/IHU CBETA;

pasnuyaTh ycloBUsA (TpaHUIBI, 00JIACTH) MPUMEHHMOCTH (PU3HMUECKUX
3aKOHOB, MOHMMATh BCEOOILIUM XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJM3UPOBATh U OOBSCHATH DJIEKTPOMATHUTHBIC MPOIECCHI U SIBJICHUS,
WCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS W 3aKOHBI DJICKTPOJMHAMHUKU U
CHEMATBHON  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUS
AJEKTPUYECKOTO  3apsana, cuina Awmmepa, cuia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WMHAyKumH, npaBwio  Jlenma, cBsazp  OJC
CAMOMHIYKIHHA B DJJIEMEHTE DJJIEKTPUYECKOM LEeNu €O CKOPOCTBIO
W3MEHEHUsT  CWIBl  TOKa, IOCTYJAaThl  CIEUHAJIBHOM  TEOPUH
OTHOCUTEJIHHOCTU DWHIITENHA);

aHAJIM3UPOBATH U OOBICHATH KBAHTOBBIE MPOIECCHI U SIBJICHUS, UCTIOb3Y S
MOJIOKEHU  KBaHTOBOM  (usuku  (ypaBHeHwe  OUWHIITEHHAa IS
dbororddexra, mepBbi U BTOpOW moCTyJaTel bopa, mnpuHIUI
COOTHOIIIEHUSI HeompenenéHHocrei ['eifzenOepra, 3aKOHBI COXpaHEHHS
3apsiIOBOTO M MacCOBOTO YHCEJI WM DHEPTUU B SIJIEPHBIX PEAKIUIX, 3aKOH
PaIMOaKTUBHOTO paclajia);

ONHUCHIBaTh (PU3UYECKHE MPOILECCHl U SIBICHUS, HWCIOJB3Ys BEIMYUHBI:
HaIPsKEHHOCTD 3JIEKTPUUECKOTO TOJISI, TOTEHIIUAI 3JIEKTPOCTATUIECKOTO
MOJIsl, PAa3HOCTh MNOTEHUUAJIOB, OJJEKTPOABWKYIIAs CWIA, WHIYKIMS
MarHUTHOTO TIOJISl, MAarHUTHBIA TMOTOK, cwia AmIepa, HUHIYKTUBHOCTb,
AJEKTPOABMKYILAST CHJIA CAMOWHIYKIMH, SHEPTUS MArHUTHOTO TMOJS
MMPOBOJIHMKA C TOKOM, pPEISITUBUCTCKUN WMIIYJIbC, IIOJHAs JHEPrus,
SHEPTHsl TOKOS CBOOOJHOW YaCTHIIbl, SHEPTUS U UMIYJIbC (HOTOHA,
MAacCOBOE€ YHUCJIO U 3apsijl /ipa, SHEPTUSI CBSI3U SAPa;

OOBSICHATh  OCOOCHHOCTH  NpOTEKaHUS  (PUBHMYECKUX  SBJICHUU:
ANEKTPOMAarHUuTHAas UHIYKIUS, CAMOUHIYKIIUS, PE30HAaHC, UHTepdepeHIns
BOJH, Audpakuus, JIUCHEpCHUs, TOJHOE BHYTPEHHEE OTpakeHUE,
dborosnexktpuueckuit 3¢ dext (pororddexr), anpda- u Oera-pacmanbl
a1ep, raMMma-usilydeHue siaep, (pU3nYecKue MPUHLMIIBI CIEKTPATBHOTO
aHanu3a u paboThI J1a3epa;

ONpEACNSATh HANpaBJIECHUE HHJIYKIMU MarHUTHOIO TOJIA MPOBOJHHUKA C
TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTH U300paxKeHUe, CO3/1aBaeMOe MIOCKUM 3€pKajoM, TOHKOM JIMH30H,
Y PaCCUMTHIBATh €0 XapaKTEPUCTUKU;

IIPUMEHATH OCHOBOIIOJIATalOIIME ACTPOHOMHUUYECKHE MOHATHUSA, TEOPUU U
3aKOHBI JJIs aHalm3a U OOBSCHEHHUA (PUBHUECKHX  MPOIECCOB,
MPOUCXOASIIIMX B 3BE37aX, B 3BE3IHBIX CHUCTEMAaX, B MEKTAJIaKTUYECKO I
cpene; IBMKEHUST HEOSCHBIX TeJl, BOJIIOIMHU 3BE3N U BeeneHHO;
MPOBOJAUTH HCCICAOBAHHE 3aBUCUMOCTEN (U3UYECKHX BEJIUYUH C
WCIIOJIb30BAHUEM MPSIMBIX HW3MEPEHUM, MPH 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUPOBATh pPE3yJbTaThl MOJYYEHHOW 3aBHCUMOCTHU



¢bu3znyeckux BeIMYMH B BHUAE TpaduKoB C Yy4€TOM aOCOTIOTHBIX
MOTPEIIHOCTE  M3MEpPeHUM, Jenarb BBIBOJIBI IO  pe3yJibTaraMm
UCCIICIOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEJIWYUH, NPU 3TOM
BbIOMpaTh ONTUMAJIbHBI METOJ] MU3MEPEHHs, OLEHUBATh aOCOIIOTHBIE U
OTHOCHTEJIbHBIE MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX W3MEPEHUN;
HOPOBOJUTH OTBITHI MO0 MPOBEPKE MPEIOKEHHOM THIIOTE3bl: MJIaHUPOBATh
HKCIEPUMEHT, COOMPATH IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
MOJIyYeHHbIE PEe3yJIbTaThl U JeNaTh BBIBOJ O CTaTyce NPEeIJIOKEHHOM
TUIIOTE3BL;

ONHCHIBATh METOJbI [TOJTyYEHUs] HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
coOmroaTh mpaBuia 0€30NMacHOTO TpyAa NPU MPOBEACHUHU UCCIEI0BAHUN
B paMKax yd4eOHOTo JKCIEpUMEHTa, NpakTHUKymMa M  Yy4eOHO-
UCCJIEIOBAaTENbCKOM M MPOEKTHOM JESATEIbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTEIBHBIX YCTPONCTB M JJAOOPATOPHOTO 000PYI0BaAHMS;

pemate pacy€THBIE 3aJa4d C SIBHO 3aJlaHHOM W HEIBHO 3aJaHHOMU
¢usmueckoll MOMENbIO: HAa OCHOBAaHMU aHalW3a YCJIOBUS BHIOMpATh
¢buznyeckue MoOJeNu, OTBEYalIllue TpeOOBAHUSAM 3a/ladyM, NPHUMEHSIThb
bopMybl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (GU3NUECKUX TEOpUU
OpU  HUCIIOJIb30BAaHUM MAaTEMAaTHUYeCKUMX METOJ0B pelIeHus 3ajaady,
IPOBOJUThH PACYETHI HA OCHOBAHUM UMEIOIIUXCS JAaHHbBIX, aHAJIU3UPOBATH
pe3yNbTaThl U KOPPEKTUPOBATh METOJIbI PEIICHUsI C YYETOM MOJyYEHHBIX
pE3yJbTaTOB;

pelath KayecTBEHHBbIE 3aJlayd, TpeOylollue NPUMEHEHHs 3HaHUN U3
pa3HBIX pa3zAenoB Kypca GU3MKHU, a TAKKE MHTErPallMyd 3HAHUM U3 IpyTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LETIOYKY PaCCYXACHUM C OTIOPON Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3NYECKHE SIBJICHUS;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHHUA I OOBSCHEHHS OCHOBHBIX
NPUHIMIIOB pabOThl U3MEPUTENBHBIX NPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TNPUMEPHI BKJaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHAJIM3UPOBATH U OLIEHUBATH MOCJEICTBHS OBITOBOM M MPOU3BOIACTBEHHO M
JESTEIbBHOCTH YEJIOBEKa, CBA3AHHOW C (U3MYECKHMMHM IIPOLECCAaMHM, C
MO3UIMHI HKOJIOrMYECKO 0€301aCHOCTH, MPENCTABIEHUNA O palO HATbHOM
NPUPOJONOJIb30BAHUHY, @ TAKKE€ PAa3yMHOM HCIIOJIb30BAaHUM JOCTHKEHUM



HAYyKA M TEXHOJOTUH IJii JaJbHEHMIEro pa3BUTHUA YEJIOBEYECKOTO
00I11eCTBa;

NPUMEHATH Pa3iuyHble COCOO0Bl paboThl ¢ MH(pOpPMaANUEld (PUINIECKOTO
COJIep>KaHUsl C UCIIOJIB30BAHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX
TEXHOJIOTUH, MPU STOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHbIE
TEXHOJIOTUU I TIOMCKA, TEepepabOTKH W TMPEIbSBICHUS YYeOHOU U
HAy4YHO-TIOITYJISIPHOW MH(POPMAIIUU, CTPYKTYPHPOBAHHUS ¥ HHTEPIIPETAIIUN
uHbOpMalIUK, TOJIYYCHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU
aHaJIM3UpPOBaThH  MMOJydyaeMyr  HWHGOpPMalMI0O W OIeHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUW, TaK M Ha OCHOBE
aHa3a UCTOYHUKA MH(OpMAIny;

MIPOSIBIISATD OpraHu3aIMOHHbIE " MMO3HABATEIbHBIC YMEHUS
CaMOCTOSITEILHOTO  MPUOOpPETEHWs] HOBBIX 3HAHWUKW B TIpoIecce
BBITIOJIHEHUS TIPOEKTHBIX U y4eOHO-UCCIIE0BATEIbCKUX PadOT;

paboTaTh B TpyIIe C MCIOJHEHUEM Pa3IUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACIATh ICITCIBHOCT b
B HECTAHIAPTHBIX CUTYyaIlUsAX, aJCKBATHO OIICHWBAThH BKJIQJ KaKIOTO U3
YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBAEMOMN MPOOIEMBI;

MPOSIBIISAITH MOTUBAIUIO K Oyaymiel mpodecCUOHANBHON eI TeLHOCTH T10
CHEIUATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOQHIIS.
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Pazzen 1. HAYUHBIIA METO/I IO3HAHMS IIPUPO/IbI

1.1

Hayunsiii MeTO MO3HAHUSA
MIPUPOJIBI
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VYyacTue B JUCKYCCUH O POJIH
¢bu3nueckoi Teopuu B
(dbopMHUpOBaHUU PEACTABICHUN
0 (hu3nuecKoil kKapTuHE MUpa,
MecTe GU3NYECKOM KapTHHBI
MUpa B 001LEM psiy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUM O
IpPUPOJE.

N3ydyenune NMOHATUHN «TUIIOTE3a»,
«pU3UYECKHI 3aKOH,
«pusndeckas Teopus».
PaccmoTpenue rpanui
IPUMEHUMOCTH (PU3HUECKUX
3aKOHOB.

CpaBHeHuE U3MEPEHUIT
(bU3nYEeCKUX BEIIMYNH NTPU
MOMOIIM aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npuOOpoB, HaNpUMeEDp, IpU
WU3MEPEHHUH CHITBI TOKA U




HaNpsHKEHUS B U
MOCTOSIHHOT'O TOKa IIPY MOMOIIH
aHAJIOTOBBIX U IIU(POBBIX
W3MEPUTEIBHBIX MPUOOPOB.
OcBoeHne crroco00B OLIEHKHA
IIOIPEIHOCTEN U3MEPEHHUI.
OcBoeHME OCHOBHBIX IPUEMOB
paboThI ¢ MUGPOBOIA
naGopaTopueii o ¢pusuke,
HanpuMep, IpH U3MEPEHUN
(GU3NYIECKUX BEIUMYNH TTPU
MOMOIIIM KOMITBIOTEPHBIX
JAaTYNKOB

Uroro no pazneny

Paznen 2. MEXAHUKA

2.1

Kunemarnka
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IIpoBeneHrEe KOCBEHHBIX
M3MEpPEHU I MTHOBEHHOM
CKOPOCTH M YCKOpPEHUS TeINa, B
TOM YHCJI€ YCKOPEHUS
cBOOO/IHOTO TaJeHUS,
MIPOBEJICHUE UCCIIEI0BaHUS
3aBUCHMOCTEN MEKIY
(U3HYCCKIMU BEIIMYNHAMHA
(TTyTH OT BpeMEeHH IIPH
PaBHOYCKOPEHHOM JIBUKCHUH,
nepuoja oopaleHus
KOHUYECKOTO MasiTHUKA OT €T0
napaMeTpoB) U OMBITOB MO
IIPOBEPKE NMPEMIOKEHHON




TUIOTE3bI IPH U3YYCHUH
PaBHOYCKOPEHHOTO
PSIMOJIMHEHHOTO JBHKEHUS,
JBIKEHUS Tella, OpOIIeHHOTO
TOPU30HTANBHO, JBHXKCHHUS TEa
110 OKPY’KHOCTH C IOCTOSIHHOM
10 MOJYJIIO CKOPOCTBIO.
Onpenenenrie aOCOTIOTHBIX U
OTHOCUTEJIbHBIX IOTPEIHOCTEN
U3MepeHnu GU3nIecKux
Benu4rH. OlIeHKa TPaHUI]
IIOTPELIHOCTEH.

H3yyeHnne monenu CucTeMbI
oTCc4€Ta, CpaBHEHUE IIyTEH,
TPaeKTOPHUIL, CKOPOCTEN
JBHKEHHS OJJHOTO U TOT'O )K€
TeJa B Pa3HbIX CUCTEMAaxX
OTCYETA.

Amnanu3 pa3HbIX ClIoco0oB
HCCIIEIOBAHUS IBUKECHUN.
PaccMoTpenue npeaensHoro
nepexoja U u3MepeHue
MTHOBEHHOM CKOPOCTH.
MopenupoBaHnue
npeoOpa3oBaHus IBUKEHUM C
UCIOJIb30BAHUEM MEXaHU3MOB,
U3ydeHHUe MpeoOpa3oBaHUs
YIJI0BOM CKOPOCTH B PEIYKTOPE.
AHanu3 HampaBJIeHUsI CKOPOCTH
MIPY JBFOKCHHUH TIO OKPYKHOCTH.




Pemenne pacu€rHeIx 3a1a4 ¢
SIBHO 3aJJaHHOM U HESIBHO
3aJaHHOM (pr3nUecKoit
MOJEJIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB 1 (hopMyI
KUHEMAaTHUKH.

Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIMX MPUMEHEHUS
3HAHUM 11O KHHEMAaTHKe.
OOmbsicHeHue ycTpoicTBa U
MPUHIUTIA IEUCTBUS
CIIUJIOMETPA, LIETHBIX,
HIECTEPEHYATBIX U PEMEHHBIX
nepesay, CKOPOCTHBIX JTU(TOB.
OOBbsicHeHUE ABUXKEHUS
CHapsIOB.

Onpenenenue ycaoBui
MIPUMEHUMOCTH MOJICITICH
(bU3NYECKUX TEN U TPOIIECCOB
(sBNEHMIT): MaTepraIbHas
TOYKa, PABHOYCKOPEHHOE
JBIDKEHHE, CBOOOTHOE TaJICHUE.
Brmonnenue yueOHbIX 3adaHui
Ha aHaJIN3 MEXaHUYECKUX
MPOIIECCOB (SIBJICHUH) C
MCII0JIb30BaHNEM OCHOBHBIX
MOJIOKEHUM U 3aKOHOB
KMHEMAaTUKH: OTHOCUTEIBHOCTh
MEXaHUYECKOTO IB)KEHUS,
bopMyIbl KHHEMATUKHU




PaBHOYCKOPEHHOTO JIBUKEHUS,
npeoOpaszoBanus ["amumnest mst
CKOPOCTH U TIEPEMEIICHUS.
Hcnonp3osanue IT-Texaomorunit
pu pabore ¢
JOITOJIHUTCJIBbHBIMHU
UCTOYHHKAMU HH(POPMAIIIH 110
TEeMe, UX KPUTUUECKUI aHATIN3 U
OIIEHKa JOCTOBEPHOCTHU

2.2

Jvnnamuka
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[IpoBeneHne KOCBEHHBIX
M3MEpPEHU paBHOICUCTBYIOILIECH
cui 1 KO3 G UIHEeHTA TPEHUS
CKOJIBKCHHSI, TIPOBEICHHE
UCCJIeI0BaHUS 3aBUCUMOCTEH
bu3nUecKrX BeIHUMH (CUIT
YIIPYTOCTH, BO3HUKAIOIIMX B
MPY)KHHE H Pe3NHOBOM
obpasiie, oT ux aedopMalium) u
OTIBITOB IO TIPOBEPKE
IIPEIIOKEHHOM TUIIOTE3bI IPU
M3YUEHUU JBHXKEHHS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH,
JBYDKCHUS] CHCTEMBI CBSI3aHHBIX
Tel, AeopMaIuu Ted.
Onpenenenrie aOCOMIOTHBIX U
OTHOCHUTEJIBHBIX OTPEIHOCTEMN
U3MEepeHHH PU3MUECKUX
BeinurH. OlleHKa TpaHuI]
MOTPEIHOCTEH.

UccnenoBanme 1BMKEHUS




CUCTEMBI Te€JI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH uepe3
NErKuil OJI0K, ABUIKEHUS OpycKa
110 HAKJIOHHOM IIJIOCKOCTH C
nepeMeHHbIM K03 hHUITneHTOM
TPEHHUS, IBIKEHUS TPpy3a Ha
BaJIy C TPEHUEM.

Habmronenue aBuxeHus Tel B
WHEPIUATbHBIX U
HEMHEPIUATBHBIX CHCTEMaX
0TCY€ETa, HAIIpUMEP, KAYECHUS
JBYX [UAJIUHIPOB UM IIAPOB
pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCUTEIBHO
HEWHEePIUATbHOU CUCTEMBI
oTcuéra.

N3yuenune 1eHTpoOEKHbBIX
MEXaHHU3MOB.

CpaBHEHUE CUIT TPEHUS TOKOS,
KayeHHsI M CKOJIBKEHUSI.
Pemenue pacuy€THbIX 3a7a4 ¢
SIBHO 3aJJaHHOM 1 HESIBHO
3aJaHHOM (pr3nUecKoit
MO/IEJIBIO C UCIIOJIb30BAaHHUEM
OCHOBHBIX 3aKOHOB B (hOpMYIT
KHHEMATUKH U TUHAMUKH.
Pemlennie kauecTBEHHBIX 3a/a4,
TPEOYIONMX MPUMECHEHUS
3HaHUM 110 KHHEMATUKE U
JMHAMHKE.




OOmbsicHeHuE yCTpOHCTBA U
NPUHIUTIA ACHCTBHS
TOIMIUTTHAKOB.

OO0OBsACHEHNE IBUKEHUS
MCKYCCTBEHHBIX CITyTHUKOB.
Onpexenenue ycaoBui
IIPUMEHUMOCTHU MOJEIIEH
(bu3HUeCKUX Tel U MPOLIECCOB
(siBEHMIT ): HHEPIHATbHAS
cucTeMa oTcuéra,
MaTepHabHas TOUKa,
abCoIIIOTHO ynpyras
nedopMariusi.

BrimonHenne yueOHbIX 3a/1aHUA
Ha aHAJIM3 MEXaHUYECKHUX
MIPOLIECCOB (SIBICHMUI) C
MCITOJIb30BAHUEM OCHOBHBIX
MTOJIOKEHHI M 3aKOHOB
TUHAMUKU: TPH 3aKOHA
Herorona, npuHoun
oTHOcuTenbHoCTH ["anunes,
3aKOH BCEMUPHOTO TATOTECHHUS.
Pabora B rpynmnax npu
00CYXXJIEHUH BOIIPOCOB
MEXIPEeIMETHOT O XapaKTepa
(Hanmpumep, o Teme
«/lBurkeHune B mpupoae»)

2.3

Craruka TBEpIOTO TENa
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[TpoBenenue nccnea0BaHus
YCJIOBUI paBHOBECHS TBEPIOTO
Teja, UMEIOLIEro 0Ch




BpalleHUs; KOHCTPYMPOBAHHUE
KPOHIITEWHOB U PaCy€T CUJI
YIIPYTrOCTH; U3y4EHUE
YCTOWYMBOCTHU TBEPAOTO TEIIA,
MMEIOLIEr0O IUIORAb ONOPBHIL.
Pemienne pacu€THbIX 3a1a4 €
SIBHO 3aJIaHHON 1 HESABHO
3a1aHHOM (pr3HUecKoit
MOJEJIbIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB B (hOpMYIT
CTaTHUKH.

Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIIMX MPUMEHEHUS
3HAHUU 1O CTATHUKE.
OOBsicHeHue ycTpoiicTBa U
MPUHLMIIOB ACHCTBUS
KpOHIITEWHA, CTPOUTEIBHOIO
KpaHa, peIETYaThIX
KOHCTPYKLIHUM.

Onpenenenue ycaoBui
MIPUMEHUMOCTH MOJIENEHN
dbusznueckux Temn: abCoNOTHO
TBEPOE TEJIO.

BrmonHenne yaeOHbIX 3adaHui
Ha aHAJIN3 MEXaHUYECKUX
MIPOLIECCOB (SIBICHUI) C
MCIIOJIb30BaHNEM OCHOBHBIX
MTOJIOKEHUM M 3aKOHOB CTATHKH:
YCIIOBUSI paBHOBECHS TBEPIOTO
Tena




2.4

3aKOHEBI COXpaHCHUS B
MCXaHUKE
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[IpoBeneHne KOCBEHHBIX
M3MEPEHNUN NMITYJIbCA TEINA,
KUHETUYECKOU U
NOTECHIMAIbHON DYHEPTUN TEJIA,
MOILHOCTHU CHUJIBL; IPOBEICHUE
OIIBITOB I10 MPOBEPKE
IIPEIIOKEHHOM TUIIOTE3bI IIPU
W3Y4EHUN PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOTO IBUKEHNS U
B3aNMOJEHCTBHUS TEII.
Onpenenenne aOCONIOTHBIX U
OTHOCHUTEJBHBIX ITOIPEIIHOCTEN
U3MEepeHHH PU3HMUECKUX
Beu4rH. OLIEHKA TPaHUI]
MOTPEUIHOCTEH.

[IpoBeneHue 3KcrepuMeHTa 1o
CPaBHEHUIO U3MEHEHUS
MMITYJIbCA TEJIA C UMITYJIECOM
CUJIbI, U3MEHEHUS
IIOTEHLIMAJIBHOW SJHEPTUU
IPYKUHBI C pabOTOM CHIIBI
TPEHHUSL.

HccenenoBanue coxpaneHus
UMITYJIbCa TIPU YIPYTOM
B3aMMOJCHCTBUH, COXPAHEHHUS
SHEPruu IpU CBOOOTHOM
NaJcHUH.

Onpenenenne pabOTHI CHITBI
TPEHUS ITPU IBUYKEHUH TEJIA 110
HAaKJIOHHOMW INIOCKOCTH.




Habmronenue u oObsicHeHHE
PEaKTUBHOTO JBHKCHUSI.
Pemenne pacu€rHbIx 3a1a4 ¢
SIBHO 3aJaHHOU U HESIBHO
3aJIaHHON (PU3UUYECKOU
MO/IEJIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB M (hOpMYIT
MEXaHUKHU.

Pemenve kauecTBEHHBIX 3a/a4,
TPEOYIONMX MPUMECHEHUS
3HAHUU IO MEXaHUKE.
OOBsicHeHHE TIPUHLIUIIOB
JIEUCTBHUS BOJIOMETA, KONIEpa,
MPYKHHHOTO MHUCTOJIETA,
THPOCKOIA.

OOmbsicHEeHUE ABUKEHUS PaKET,
¢urypHoro kataHus Ha
KOHBKaXx.

Onpenenenue ycaoBui
IIPUMEHUMOCTHU MOJENIEN
(bu3HYeCcKX Te U MPOLIECCOB
(siBNIEHMIT ): aOCOIIOTHO YyIIPyroe
1 a0COJIOTHO HEYIIPYToe
CTOJIKHOBEHHSI.

BremonHenne yaeOHbIX 3adaHui
Ha aHAJIN3 MEXaHHYECKUX
MPOLIECCOB (SIBICHUI ) C
HCIIOJIb30BaHUEM 3aKOHOB
COXpaHEHHUsS B MEXaHUKeE:
3aKOHBI COXPAHEHUS UMITYJIbCA




Y MEXaHUYECKOU SHEPTUu,
CBSI3b pa0OTHI CUITBI C
N3MEHEHNEM MEeXaHNUeCKOM
SHEPTUHM TeJa.

Hcnonp3osanue IT-Texaomorui
npu pabote ¢
JIOTOTHUTEIBHBIMHA
HMCTOYHUKAMHU HH(POPMAITUH TTO
TE€M€, UX KPUTUUECKUI aHAIU3 U
OIIEHKa JOCTOBEPHOCTH

Uroro no pazgeny

35

Paznen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJANHAMUKA

3.1

OCHOBEI
MOJIEKYJISIPHOKUHETUUECKON
TEOpUU
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[IpoBenenue nzmepeHui
rapaMeTpoB ra3a, MpoBeJICHUE
HCCIIEIOBAHUN 3aBUCUMOCTEMN
(U3UYECKUX BETMYUH U OIBITOB
10 MIPOBEPKE MPEITOKEHHOMN
TUIIOTE3bl IPU U3YyUCHUU
YCTAHOBJICHHS TETJIOBOTO
PaBHOBECHS U U30IIPOLIECCOB B
rasax.

Onpenenenre aOCOTIOTHBIX
OTHOCHUTEJBHBIX ITOIPEIHOCTEN
U3MEepeHUN PU3MIECKUX
Ben4rH. OLIEHKA TPaHUIL
IIOIPELIHOCTEH.
DKcIepuMeHTalbHas IpOBEpKa
YPaBHEHUS COCTOSIHUS
UJIeaIbHOTO Ta3a.




N3ydenne moneneit: 1BUKEHUS
YacTHIl BEIIECTBA,
OpOYHOBCKOTO JIBHUKEHUS.
onekita llltepHa,
KPUCTAJUTNYECKUX PEIIETOK.
Pemienne pacy€THbIX 3a1a4 C
SIBHO 3aJIaHHON 1 HESABHO
3a1aHHOM (pr3HUecKoi
MOJEJIbIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB B (hOpMYIT
MOJIEKYISIpPHON (PU3UKH.
Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIIMX MPUMEHEHUS
3HAHUU 110 MOJIEKYJIIPHON
dbusuke.

OOmbsicHeHUE yCTpOHCTBA U
MPUHIMIIA IEUCTBUS
TepMOMeTpa, bapoMeTpa.
OOBsicHEeHUE TIOTYUEHUS
HAaHOMAaTEPUAJIOB.
Onpenenenue ycnoBui
MPUMEHUMOCTH MOJIeJeH
(U3NYECKUX TEN U TPOIIECCOB
(sBnEeHMiN): MoJienei raza,
JKUJKOCTH U TBEPAOTO
(KpUCTaIIIMYECKOTro0) TeNa,
UJICAJIBHOTO Ta3a.

BreimonHeHME yueOHBIX 3aIaHHi
Ha aHaJINU3 TEIJIOBBIX MPOIIECCOB
(sIBNEHMIT) C UCTIOJIB30BAaHUEM




ocHOBHBIX nosioxkeHuit MKT u
3aKOHOB MOJIEKYJISIPHOM
(GU3UKY: CBA3B JABICHUS
UJICATIBHOTO T'a3a CO CpeIHEN
KUHETUYECKOMN dHEepruei
TETJIOBOTO JIBUXKCHUS U
KOHIIEHTpaLUeN ero MOJIEKYI,
CBA3b TEMIIEPATYpPhI BELLIECTBA
CO CpeaHEN KUHETHYECKON
SHEPTUEH TEMJIO0BOTO JBUKECHUS
€ro 4acTHll, CBS3b JIaBIICHUS
UJIeaIbHOTO Ta3a ¢
KOHIICHTpaLe MOJIEKYJI U €r0
TEMIIEPaTypOH, ypaBHEHHUE
MenneneeBa—Knaneiipona

3.2

Tepmonnnamuka. TennoBbie
MAILIMHBI

20

bu6nuoreka IIOK
https://lesson.edu.ru

Msmepenue yaenbHON
TEII0EMKOCTH Pa3HbIX
BELIECTB, X CPABHEHHUE,
MPOBEJICHUE UCCIENOBAHUMN
3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH U OIBITOB 10 TPOBEPKE
MpeAJI0KEHHON TUIIOTE3bI ITPU
U3YYEHUH IPOLIECCOB
TerrooOMeHa U aguadaTHOTO
nporecca.

Onpenenenrie abCOMIOTHBIX U
OTHOCHUTEJBHBIX ITOIPEIIHOCTEN
U3MepeHu GU3nIeCKux
Benu4YuH. OLIEHKA TPaHUIL
MOrPEIHOCTEMN.




N3ydenne B3auMOCBsI3U
SHEPTUU MEXKMOJIEKYIIPHOTO
B3aUMOJCUCTBUSI U
TeMIEepaTypbl KUIIEHUS
JKUJIKOCTEMH.

H3yuyeHne TenaoBbIxX
JIBHUTATEJIEH C UCIIOJIL30BAHUEM
KOMIIBIOTEPHBIX MOJEIICH.
HccnenoBanue pa3HbIx
CIoco00B U3MEHEHUS
BHYTPEHHEHN YHEPIHH.
Pemienune pacu€THbIX 3a71a4 C
SIBHO 3aJIaHHON 1 HESABHO
3alaHHOM (pu3mdeckoit
MOJIEJIbIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB 1 (hOpMyI
MOJICKYJIAPHOUN (DU3UKHU U
TEPMOJUHAMUKH.

Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIIMX MPUMEHEHUS
3HAHUM IO MOJIEKYJIAPHOI
busnke U TePMOIUHAMUKE.
OOpsicHeHue ycTpoicTBa U
MPUHIMIIA IEUCTBUS
XOJIOJIMJIbHUKA, KOHIUIIMOHEPA,
TU3ETLHOTO U KapOIopaTOPHOTO
JBUTATEIICH, MapOBOW TYpOUHBIL
OObsICHEHUE TTOTYICHUS
CBEpPXHU3KHUX TEMIEPaTyp,
YTHIA3ALUH «TETIIIOBBIX)




OTXOJIOB C UCIOJIb30BAHUEM
TEIJIOBOTO Hacoca, yTuiu3aluu
OMOOPTaHMYECKOTO TOTLIINBA
JUIS BBIPAOOTKH «TEIIOBOI» U
3JIEKTPOIHEPIHUH.

Brimonnenne yaeOHBIX 3a1aHU
Ha aHaJIU3 TETUIOBBIX ITPOIIECCOB
(sSIBJICHUI) C UCITOTB30BAHUEM
ocHOBHBIX nosioxkeHuit MKT u
3aKOHOB MOJIEKYJISIpPHOM (hU3UKH
Y TEPMOJAMHAMUKH : TIEPBBIN
3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpAaHEHUS SHEPTUU B
TETUIOBBIX ITpolieccax.
Hcnonb3osanue IT-Texnomorni
npu pabote ¢
JTOTIOJTHUTEJIbHBIMH
MCTOYHHUKAMU UH(OPMALIIH 110
TeM€, UX KPUTUUYECKUH aHaIU3 U
OIIEHKa JOCTOBEPHOCTU. AHAIN3
Y OII€HKA MOCIEACTBUI

M CIIOJIb30BaHUS TEILJIOBBIX
JIBHUTaTEIEH U TEIIIOBOTO
3arps3HEHUs OKPYKaroIen
Cpelbl C MO3ULUI
9KOJIOTHYECKOM 0€30M1aCHOCTH;
IIPEACTaBICHUN O
palOHAIbHOM
MPUPOAOIONIE30BaHUH (B
MPOIIECCE MOATOTOBKH




COOOIIECHUH, BBITOJTHEHUH
IPYIIIOBBIX TPOSKTOB)

3.3

ArperaTHbIE COCTOSIHUS
BemiecTBa. Pa3oBbIe
nepexoabl
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HaOironenne cBoiicTB
HACBIIEHHBIX I1apOB, MAJIBIX
nedopMannii, mpoBeCHHUE
KOCBEHHBIX U3MEPEHUN
YAEJIBHOHN TEIIOTHI IIABJICHUS
JbJ1a, a0COTIOTHOM BIaKHOCTH
BO31yXa, ko3 dunueHTa
MOBEPXHOCTHOTO HATSKEHUS,
Monyis FOnra.

N3ydyenune 3akOHOMEPHOCTEH
VCIIapEHUS U KUTICHHUS
KHUJKOCTEH, B TOM YHCIIE
KHMIICHUS [TPU TOHUKEHHOM
JaBJIICHUM, HAaTpeBaHUs U
IJIaBJICHUS KPUCTAIIINYECKOTO
BEIICCTBA, KalUUIAPHBIX
SIBIICHUI, CMAUWBaHUSL.
[IpoBeneHue ONBITOB €
MBUIBHBIMH INIEHKAMM.
HccnenoBanue monenu
HEHbIOTOHOBCKOM 5KUJIKOCTH.
Pemenne pacu€rHbIx 3a1a4 ¢
SIBHO 3aJJaHHOM U HESBHO
3aaHHOH (puU3HUecKoit
MO/IEJIBIO C UCII0JIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopMyn
MOJIEKYISIPHON (PU3UKU U
TEPMOJIMHAMHUKHU.




Pemenne xauecTBEeHHBIX 3a1a4,
TpeOYIOIMX MPUMEHEHUs
3HAHUU IO MOJIEKYJIIPHON
(bU3UKe U TePMOJMHAMHUKE.
OOBbsicHeHHEe OCHOBHBIX
IPUHIMIIOB CTPOEHUS KUIKUX
KpPHUCTAJIOB, OJYIEHUS
COBPEMEHHBIX MaTEepPHAJIOB.
Onpenenenue ycnoBui
IIPUMEHUMOCTH MOJENEN
(bU3UYECKHUX TEIT U TIPOIIECCOB
(sBenmit): Mozeneil rasa,
JKUJKOCTH U TBEPAOTO
(KpucTamIMyeckoro) Tena,
UJealIbHOTO Ta3a.

Brimmonnenue yueOHbIX 3a1aHUMA
Ha aHaJIM3 TEIJIOBBIX MTPOLIECCOB
(sIBJICHUI) C UCTTOIH30BAHUEM
ocHOBHBIX nosioxkeHuit MKT u
3aKOHOB MOJIEKYIISIPHOH (DPU3HKHU
U TEPMOJUHAMUKHU: CBS3b
JABJICHUSI UICATBHOTO Ta3a ¢
KOHIIEHTpaL el MOJIEKYJ U €r0
TEMIIEPaTypOu, ypaBHEHHUE
MenneneeBa—Knaneiipona,
NIEPBbII 3aKOH TEPMOANHAMUKH.
Pabora B rpynmnax npu
00CYXXJIEHUH BOIIPOCOB
MEXIPEeIMETHOTO XapaKTepa
(Hampumep, o Teme




«TemnmooOMeH B )KUBOI
IpUPOJIE»)

Uroro no pazgeny
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Pa3nen 4. JIEKTPOJINHAMUKA

4.1

DNEKTPUUECKOE TOJIe
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[IpoBeneHne KOCBEHHBIX
WU3MEPEHUN U OIIBITOB 110
MPOBEPKE MPEAIOKEHHON
TUIIOTE3bl IPU U3YUEHUU
B3aMMOJICVCTBHS 3aPSAKEHHBIX
TeJ, 3apa]a KOHIEHCaTopa,
MOCJIe10BATENbHOTO
COCIMHEHUSI KOHJIEHCATOPOB.
Onpenenenrie aOCOTIOTHBIX
OTHOCHUTEJIBHBIX MOIPEIHOCTEN
U3MepeHuil GU3NIECKUX
Benu4rH. OLIeHKa TPaHuIl
MOTPEIIHOCTEMH.

HabGnronenue npeBpatieHus
SHEPIUU 3apsHKEHHOTO
KOH/JIEHCATOpa B SHEPTUIO
W3JIy4EHHUs CBETOIMOA,
uccleloBaHuE pa3psiia
KOHJIEHCATOpa Yepe3 pe3ucTop.
M3yyeHne 3aBUCUMOCTH
3IEKTPOEMKOCTH MIIOCKOTO
KOH/JIEHCATOpa OT IIOMIAIN
NIJIACTUH, PACCTOSHUS MEXTY
HUMHU U IUDJIEKTPUIECKON
MIPOHUIIAEMOCTH.




W3ydyenune kapTUH JIUHUN
HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO MOJIS
TOYEYHOT0 3aps]a, pPABHOMEPHO
3apsHKEHHOM cephl,
PaBHOMEPHO 3apsSyKEHHOTO 110
00BEMY 1mapa, paBHOMEPHO
3apsDKEHHON OECKOHEUHON
MJIOCKOCTH U
SKBUITOTEHIIMATBHBIX
MTOBEPXHOCTEM.

Pemienune pacu€THbIX 3a71a4 C
SIBHO 3aJIaHHON 1 HESABHO
3alaHHOM (pu3mdeckoit
MOJIETIBIO C UCTIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB 1 (hOpMyI
3JIEKTPOCTATUKH. Pemenune
KaueCTBEHHBIX 3a/1a4,
TPEOYIOIIMX MPUMEHEHUS
3HAHUU 10 JIEKTPOCTATHUKE.
OObsiCHEHUE YCTPOICTBA U
MPUHIUIIA IeHCTBUS
3JIEKTPOCKOIIA, 3JIEKTPOMETPA,
KOHJIEHCAaTOPOB, FeHEpAaTOpa
Ban ne ['paada.

OOBsicHeHuEe paboTHI
AJIEKTPOCTATUYECKOU 3aLUThI,
3a3eMJICHHS JIEKTPOIIPUOOPOB.
Onpenenenue ycnoBui
IIPUMEHUMOCTH MOJENEHN




bu3MUecKuX Tel: TOYeYHBIN
3apsizi, OIHOPOJIHOE
AIIEKTPUUECKOE MOJIE.
BreimonHenue yueOHbIX 3a1aHuit
Ha aHaJIU3 AJIEKTPUUECKUX
IIPOLIECCOB (SIBIEHUI) C
HCII0JI30BaHIEM OCHOBHBIX
ITOJIO’KEHUH U 3aKOHOB
3JIEKTPOJUHAMUKH: 3aKOH
COXpaHEHUS YIEKTPUIECKOTO
3apsa, 3aKoH KymoHa,
MMOTCHIIUAIBHOCTD
3JIEKTPOCTATUYECKOTO MOJI,
MPUHLIKI CYIEPIO3ULIT
3JIEKTPUYECKUX MOJIEH.
Hcnonp3oBanue IT-Texnonoruit
npu pabote ¢
JIOTIOTHUTEILHBIMH
HCTOYHUKAMU WH(OPMAIIIH I10
TeM€, UX KPUTUUYECKUH aHaIU3 U
OIICHKA JOCTOBEPHOCTHU

4.2

[TocTossHHBII
AJIEKTPUUYECKUM TOK
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[IpoBenenue npsiMbIx
M3MEpPEHUI CHIIBbI TOKA U
HaIpsHKEHH S, KOCBEHHBIX
U3MEPEHU yIETbHOTO
conpotusienus, IC u
BHYTPEHHETO COMPOTUBIICHUS
MCTOYHUKA TOKA, IPOBEJICHUE
HCCJICIOBAHU M 3aBUCUMOCTEM
(U3UYECKUX BETUYUH U OTIBITOB




10 IPOBEPKE MPEAT0KEHHON
TUINIOTE3bl IPU U3YUEHUU LieTei
MOCTOSTHHOTO TOKA.
Onpenenenne aOCONIOTHBIX U
OTHOCHUTEJBHBIX TOIPEIHOCTEN
U3MEepeHHH (PU3MUECKUX
Beu4rH. OLIEHKa TPaHUI]
MOTPEIHOCTEH.

N3ydyenune KOpoTKOro
3aMBIKaHHS TATbBAHUYECKOTO
SJIEMEHTA M OLICHKA
BHYTPEHHETO COMPOTUBIICHHUS.
Pemienune pacu€THbIX 3a1a4 €
SIBHO 3aJIaHHON 1 HESABHO
3a1laHHoM (puzmyeckoit
MOJIEJIbIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB 1 (hOpMYIT
IIOCTOSTHHOT'O TOKa.

Pemienne kauecTBEHHBIX 3a/1a4,
TPEOYIOIIMX MPUMEHEHUS
3HAHUM U 3aKOHOB [TOCTOSTHHOTO
TOKA.

OOpsicHeHue ycTpoicTBa U
MPUHIMIIA IEUCTBUS
aMIIepMETpPa, BOJIBTMETPA,
peocrara, CUETUNKA
AJIEKTPUYECKOM DHEPTUH.
BreimonHeHME yueOHBIX 3aIaHHi
Ha aHaJIU3 AJIEKTPUUECKUX
MPOIIECCOB (SIBJICHUM) C




MCII0JIb30BAHUEM OCHOBHBIX
M0JIOKEHUI U 3aKOHOB
3JIEKTPOJIMHAMUKU : 3aKOHBI
Owma 715 ydacTka Lenu u Jjis
3aMKHYTOM 3JIEKTPUUECKON
uenwu, 3akoH /xoyma—JIenua.
Pabora B rpynmnax npu
00CYyXI€HUH BOITPOCOB
MEXIPEAMETHOTO XapaKkTepa
(Hampumep, o Teme
«DNeKTpUUYeCKue IBJICHUS B

IPUPOJIE»)

4.3

Toxu B pa3IMuHbIX cpeaax
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[IpoBeneHnEe KOCBEHHBIX
M3MEPEHUN U UCCIICIOBAHU I
3aBHCUMOCTEH MEX Ly
(bU3UYECKUMU BETUIYMHAMH ITPU
M3Y4YCHUU MPOIECCOB
MPOTEKaHMS JIEKTPUUECKOTO
TOKa B METAJUIAX, SJIEKTPOIUTAX
Y TIOJTYIIPOBOJHUKAX.
Onpenenennie abCOMIOTHBIX U
OTHOCHUTEJIbHBIX OTPEIHOCTEN
U3MEepeHHNH (PU3HMIECKUX
Benu4rH. OLIEHKA TPaHUI]
IIOTPELIHOCTEH.

Habmronenue anextponusa,
U3y4eHHE U OOBSICHEHUE
MIPOBOIMMOCTH JIEKTPOJIUTOB,
JKCTIIEPUMEHTAIBHOE H3yUeHUE
3aKOHOB 3JIeKTpoau3a Papanes.




CHsATHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKH JUOJIA.
CpaBHeHUE IPOBOAUMOCTH
METaJUIOB U IIOJIyTPOBOJHHUKOB.
H3yyenue UCKpoOBOTro paspsia u
IIPOBOAMMOCTH BO3/1yXa.
Pemienne pacu€THbIX 3a1a4 €
SBHO 3aJJaHHOW U HESIBHO
3alaHHOH (pu3HUecKoi
MO/IETIBIO C MCIIOJIb30BaHUEM
3aKOHOMEPHOCTE MOCTOSIHHOTO
TOKa B PAa3JIMUHBIX CPEAX.
Pemenne xauecTBEHHBIX 3a1a4,
TPEOYIOIIMX MPUMEHEHUS
3aKOHOMEPHOCTEH MOCTOSTHHOTO
TOKa B PAa3JIMYHBIX CPEMAX.
OOmbsicHeHue ycTpoicTBa U
MPUHIMTIA IEUCTBUS
ra3zopaspsaHbIX JaMIl,
3JIEKTPOHHO-JIy4eBOH TPYOKH,
MOJIyITPOBOAHUKOBBIX
npuOOpOB: AMOAA, TPAH3UCTOPA,
doroamoaa, CBETOANOA.
OOBbsicHEeHUE CyTH IIPOLIECCOB:
rajJbBaHUKH, paUHUPOBAHUS
Me€/IH, BBIIIJIABKU aJIFOMUHUS,
AJIEKTPOHHON MUKPOCKOIIUH

Hroro 1o pasaeiny
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Pazgen 5. ®PUSUMYECKUNA MPAKTUKYM




[IpoBeneHne KOCBEHHBIX
U3MEPEHU, UCCIENOBAHUMN
3aBHCUMOCTEH PU3nIeCcKnux
BEJIMYMH, IPOBEPKA
MPEIOKEHHBIX TUITOTE3 (BBIOOD

5.1 o i 16 16
HBMHCCKHH PAKTHIYM U3 padoT, ONMMCAHHBIX B
TEMaTHYECKHX pa3Jiesiax
«Y4EeHUYECKNUU SKCIIEPUMEHT,
nabopaTopHble paboThl,
MPAKTUKYM))
Hroro no pazneny 16
Pe3epBHoe BpeMmst 10
OBILEE KOJIMYECTBO YACOB
- 170 16

11O ITPOI'PAMME




11 KJIACC

Ne
n/n

HanmenoBaHnue
pa3aesioB U TeM
MporpaMMbl

KoanuyecTBo yacoB

Bcero

KonTtpoabubie
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undgposbie)
oOpa3zoBareJibHbIE

pecypcsl

OcHOBHBIE BUIBI
JeATeJILHOCTH
00y4Jaromuxcs

Pazpen 1. JIEKTPOJANHAMUKA

1.1

MarnutHoe mone

14
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[IpoBeneHne KOCBEHHBIX
U3MEPEHUN CUIIBI
AwMnepa, IpoBeJICHUE
HCCIICIOBAHHUS
3aBUCUMOCTEN MEK LY
(bu3IecCKUMU
BEJIUYHMHAMU U OITHITOB
10 IPOBEPKE
MPEIII0KEHHON
TUIIOTE3bl IPU U3YYCHUHU
JIEVCTBUS MOCTOSIHHOTO
MarHuTa Ha pamKy C
TOKOM, B3aMOJICHCTBHUSI
MPOBOJHUKA C
MarHUTHBIM IOJIEM.
Onpenenenne
a0COJIIOTHBIX U
OTHOCHTEILHBIX
IIOIPELIHOCTEN
U3MepeHuni pusnueckux
BennunH. OeHka
TpaHuIl TOTPEIHOCTEH.




Uccnenosanue
MAarHuTHOTO MOJIs
MMOCTOSTHHBIX MAarHUTOB,
CBOICTB
(heppoMarHeTHKOB.
Onpexenenue ycnoBui
MIPUMEHUMOCTHU MOJIETN
OJTHOPOJIHOTO
MAarHUuTHOTO MOJISL.
Onpenenenne
HaIMpaBIICHUS WHIYKITUH
MAarHUuTHOTO MOJIs
IIPOBOJHMKA C TOKOM,
cuJIbl AMIIepa U CUJIBI
Jlopenua. U3yuenue
KapTUHBI JIMHUU
WHIYKIIUM MarHUTHOTO
T0JISL [TOJIOCOBOTO U
MOIKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB,
JUIMHHOTO MPSIMOTO
MIPOBO/IHHKA,
3aMKHYTOT'O KOJIbLIEBOTO
MIPOBOAHMKA, KaTYILKH C
TOKOM.

OObscHeHue
B3aUMOJICHCTBHUS IBYX
MIPOBOAHHUKOB C TOKOM,
EVCTBUS CUIBI
JlopeH1ia Ha MOHBI




3JEKTPOIUTA.
Habmronenue aBrxeHust
My4dKa DJIEKTPOHOB B
MarHUTHOM IOJI€.
Nsyyenne npuHIMNA
JEUCTBUS
3IIEKTPOU3MEPUTETHEHOTO
npudopa
MAarHUTO3JIEKTPUYECKON
CHUCTEMBI.

Pemenne pacuéTHbIx
3a7a4 C SIBHO 3aJJaHHOU
Y HESIBHO 3aJaHHOM
(bu3nYeCcKOi MOJIENBIO C
HCIIO0JIb30BAHHEM
OCHOBHBIX 3aKOHOB U
dbopMyI 110 TeMe
«MarnuTtHOE mone».
Pemenne kauecTBEHHBIX
3a/1a4, TPeOyIOmmMxX
MIPUMEHEHHUsI 3HAaHUH 110
teme «MarautHoe
10JIE».

OOmBsicHeHuE yCTpOCTBa
Y PUHIHIIA JEHCTBUSA
3JIEKTPOMArHUTOB,
TecTepa-MyJlbTUMETPA,
AJIEKTPOBUTATENS
Sxobu, yckopurtenen
AJIEMEHTAPHBIX YACTHII.




OO0bBsicHEHHE
MPUMCHCHHUS
IIOCTOAHHBIX MaroHuToB

1.2

DNeKTpOMarHuTHas
VHTyKIIHS
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[IpoBenenne
HCCIICIOBAHUS
3aBUCHUMOCTEH
(bU3NYECKUX BEIMYUH U
OIBITOB IO MPOBEPKE
MIPEIII0KEHHOMN
TUTIOTE3BI TIPH U3YICHUHU
SIBJICHUS
3JIEKTPOMAarHUTHOU
WHIYKIHAH.
Onpenenenrie UHIYKIIUNA
BHUXPEBOI'O0 MArHUTHOTO
OJIS.

Onpenenenne
a0COJIFOTHBIX U
OTHOCHTEIBHBIX
MOTPEUIHOCTEN
U3MEepEeHUH PU3HIECKUX
BennunH. OneHka
TrpaHUIL TOTPEMHOCTEM.
DKCcrepUMEeHTaIbHOE
M3y4YeHUE MpaBuia
Jlenna.

HccnenoBanue sBiIeHUS
CaMOWHIYKIIWH,
3aBucumoctu JJ1C
CaMOWHJIYKITUH OT




CKOPOCTH U3MEHEHUS
CHUJIBI TOKA B LICTIH.
Nsyuyenue nmageHus
MarHuTa B
ATFOMHHUEBOH (MEIHOM )
Tpyoe.

COopka mozenu
3JEKTPOMArHUTHOTO
re’eparopa.

Pemenne pacuérHbIx
3aJa4 ¢ ABHO 3aJJaHHOU
Y HESIBHO 3aJaHHOM
(bu3nYeCcKOi MOJIENBIO C
HCIIOJTIb30BAHUEM
OCHOBHBIX 3aKOHOB U
¢dbopmyIn 1o Teme
«INEeKTpOMarHuTHast
VHYKIHS.

Pemenne kauecTBEHHBIX
3a/1a4, TPeOyIOmmMxX
MIPUMEHEHHUsI 3HAaHUH 110
TeMme
«INeKTpOMarHuTHast
WHTYKITHS .
OOBsicHeHUE OCHOBHBIX
MIPUHITUIIOB JCHCTBHS
TEXHUYECKUX YCTPONCTB
U TEXHOJIOTUYECKUX
MPOLIECCOB, TAKHUX KaK:
WHIyKIIHOHHAS T1€Yb,




COJICHOU, 3allTa OT
AJIEKTPU3AIINH TEJ IPU
JIBHOKEHUU B MATHUTHOM
rose 3eMJIn.

PaboTa B rpymnmax npu
0OCYXJICHHH BOIIPOCOB
MEXIPEAMETHOTO
Xapaktepa (Harpumep,
10 TeMe
«INEeKTpOMarHuTHHIE
SIBIICHHS B TIPUPOJIC»)

Uroro no pazgeny

27

Pa3zgen 2. KOJIEBAHUS U BOJI

HbI

21 Mexanuugeckue
' KoJIeOaHuUs
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[IpoBeneHre KOCBEHHBIX
U3MEpPEHUH,
HCCJICIOBAHUS
3aBUCUMOCTEN MEXKITY
bu3nIecKUMU
BEJIMYMHAMU U OIILITOB
10 TIPOBEPKE
MPEUI0AKEHHON
TUIIOTE3bI IPU U3YYCHUHU
KOJeOaHUM HUTSHOIO U
MIPY>KUHHOTO
MasITHUKOB,
BBIHY)KJICHHBIX U
3aTyXarommXx
MEXaHNYECKUX
KOJeOaHuM,




Onpenenenuie
a0CONIOTHBIX U
OTHOCHUTEJTHHBIX
MOTPENIHOCTEN
U3MEpEeHUN PU3MIECKUX
BenuuuH. OlieHKa
TPaHUIL TOTPEIHOCTEM.
HaOmronenue
HE3aBHUCUMOCTH IepUOo/Ia
MaJIbIX KoJieOaHUM Tpy3a
Ha HUTHU OT aMILTUTY/IBL.
DKCrepuMeHTalbHas
MIPOBEPKa 3aKOHA
COXpaHEHUS YHEPTUHU
P KOJIeOaHUIX TPpy3a
Ha IMPY)XUHE.
Ha6mronenue
pe3oHaHca.
Onpenenenue ycnoBui
MIPUMEHUMOCTH MOJICTTH
MaTeMaTH4eCcKoro
MasTHHUKA M UJIeaJIbHOTO
MPY>KHHHOTO MasITHHKA.
Pemenne pacuérHbIx
3a7a4 ¢ ABHO 3aJaHHOU
Y HESBHO 3aJJaHHOU
(bu3nYeCcKOi MOJIENBIO C
HCII0JIb30BAHHEM
OCHOBHBIX 3aKOHOB U
dbopMyI 110 TeMe




«MexaHnueckue
KOJIeOaHUsD».

Pemenne kauecTBEHHBIX
3a/1a4, TpeOyronmx
MPUMEHEHUSI 3HAHU I 110
teme «MexaHnueckue
KoJIeOaHUsD.
OObsicHeHue ycTpoiicTBa
Y MPUHIMIA ACHCTBUS
METPOHOMA, 9aCOB,
KaydeJiel, My3bIKAIbHBIX
WHCTPYMEHTOB,
ceiicmorpada.
Ucnonb3osanue IT-
TEXHOJIOTH mpu paboTe
C JAOTMOJIHUTEIbHBIMU
HWCTOYHUKAMHU
WH(POPMAITUH TTO TEME,
X KPUTUYECKUU aHAIIN3
U OIICHKA
JIOCTOBEPHOCTHU

2.2

DNeKTPOMarHUTHBIC
Kose0aHus
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[IpoBeneHre KOCBEHHBIX
U3MEPEHUN U
HCCIICIOBAHHUS
3aBUCHUMOCTEH
(U3HYEeCKUX BETUYUH
MIPU U3YYEHUH
3JIEKTPOMArHUTHBIX
KoneOaHuH U 1lenel
MEPEMEHHOTO TOKA.




Onpenenenuie
a0CONIOTHBIX U
OTHOCHUTEJTHHBIX
MOTPENIHOCTEN
U3MEpEeHUN PU3MIECKUX
BenuuuH. OlieHKa
TPaHUIL TOTPEIHOCTEM.
N3yuenne yctpoiicTBa u
MIPUHIUIIA JCHCTBUS
TpaHcgopmartopa.
HaGmronenue
3JIEKTPOMArHUTHOTO
pe3oHaHca.

N3yuenue
OCLIMIIJIOTPaMM
3JIEKTPOMArHUTHBIX
KoJIeOaHUH.

Pemenne pacuérHbix
3a71a4 C SIBHO 3aJaHHOU
Y HESIBHO 3aJaHHOMU
(bu3HYecKoil MOAETBIO C
HCII0JIb30BAHHEM
OCHOBHBIX 3aKOHOB H
dhopmyn 1o Teme
«ONeKTpOMarHuTHbIE
konebanus». Pemenue
Ka4eCTBEHHBIX 3a/1a4,
TpeOyrommx
MIPUMEHEHUsI 3HAaHUH 110
TeMe




«ONeKTPOMarHUTHBIE
KOJICOaHUS.

CpaBHeHme
MEXaHUYCCKUX U
AJIEKTPOMAarHUTHBIX
KOJICOaHU .
OObsicHeHne ycTpoiicTBa
Y TIPUHITUIIA ACHCTBUS
3JIEKTPUIECKOT0 3BOHKA,
reHeparopa
MIePEeMEHHOTO TOKa,
JIMHUM dJIEKTpolepesay.
Onpexenenue ycnoBui
MPUMEHUMOCTH MOJICTTU
HJICAIBHOTO
KoJIe0aTeIbHOTO
KOHTYpa.

AHanus u oneHka
MOCJEACTBUI
HCIIOJIb30BaHUS
Pa3IMYHBIX CITIOCOOOB
MIPOU3BOJICTBA
3JICKTPOIHEPTHH C
MMO3HUIIUH HKOJIOTHYCCKOM
0e301IaCHOCTH;
MIpeICTaBICHUM O
parMoHaIbHOM
MIPUPOJIONIOIH30BAHUH (B
MPOIIECCe MOATOTOBKH
COOOIICHUH,




BBIIIOJTHEHU N
TPYNIOBBIX TPOEKTOB)

2.3

Mexanuueckue u

OJICKTPOMArHuTHLIC

BOJIHBI

10
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Habmonenue
oOpa3oBaHus U
pacmpocTpaHeHHS
MOTIEPEYHBIX U
MIPOJIOJBLHBIX BOJIH,
OTpaXeHUS U
MIPEJIOMJICHHS,
UHTEephEpEeHIINH U
mudpakiuu
MEXaHHYECKHUX BOJH,
aKyCTHYECKOTO
pe30HaHCca, CBSA3H
TPOMKOCTH 3BYKa U
BBICOTHI TOHA C
aAMIUIUTYIOM U 4aCTOTOM
KoJieOaHUi.
N3yuyenue cBOWCTB
yIbTpa3ByKa U €ro
MIPUMEHEHUS.
HccnenoBanue cBONWCTB
3JICKTPOMArHUTHBIX
BOJIH: OTpPaKEHUE,
IpeoMIICHHE,
TIOJISIPU3AIIHS,
TQpakus,
HHTEpPEpEHITHU.
OOHapyxeHune
nH(ppakpacHoOro 1




yIbTPaprOIETOBOTO
U3JIy4CHUN.

CpaBHeHme
MEXaHUYECKUX U
3JIEKTPOMAarHUTHBIX
BOJIH.

Onpenenenue ycnoBui
MIPUMEHUMOCTH MOJEITHN
rapMOHUYECKOM BOJIHBI.
Pemenne kauecTBEHHBIX
3a/1a4, TPEOYrOImMXx
IIPUMEHEHUS] 3HAHUM 110
Teme « MexaHuyeckue u
3JIEKTPOMArHUTHBIC
BOJIHBD».

N3ydenune nmapameTpoB
3BYKOBOU BOJIHBI.
Nzyuenne
pacnpocTpaHeHUs
3BYKOBBIX BOJIH B
3aMKHYTOM
MIPOCTPAHCTBE.
OObsicHeHne yCTpoiicTBa
Y PUHLMIIA JEHCTBUSA
MY3bIKaJIbHBIX
WHCTPYMEHTOB, pajapa,
paguonpUEMHHUKA,
TEJIEBU30PA, AHTEHHBI,
tenedona, CBU-nieun.
OOmwsicHeHUE




YIABTPa3BYKOBOI
JTMarHOCTUKH B TEXHUKE
1 MEJUITNHE.
Hcnons3oBanue IT-
TEXHOJIOTHH TpH padboTe
C JOTIOJTHUTEIbHBIMU
HMCTOYHHUKAMU
uHpopMaIuu no Teme,
WX KPUTHUYECKUH aHAIIN3
1 OIlEHKa
JIOCTOBEPHOCTH.
AHanu3 1 OlleHKa
IIOCJIEACTBUH LIIyMOBOT'O
Y 3JIEKTPOMATrHUTHOTO
3arpsi3HEeHUs
OKpYXaIoIle cpeapl ¢
MO3ULHNHI HKOJIOTHYECKOM
0e301IaCHOCTH;
IIPEJCTABIECHUN O
palMOHAIBHOM
MIPUPOOIIOIB30BaHUH (B
rpoliecce MoAroTOBKU
COOOIIICHUH,
BBIITOJTHCHU T
TPYIIIOBBIX MTPOCKTOB)

2.4

OnTuka

25
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HaGmronenue
OINTUYCCKUX SBICHUH,
MPOBEJICHNE KOCBEHHBIX
HU3MEpPECHU,
HCCIIEA0BaHUS




3aBUCUMOCTEN
(U3HYEeCKUX BETUYHH U
OTIBITOB TIO MPOBEPKE
MPEeITTI0KEHHON
TUIIOTE3bI IPU U3YYCHU U
SIBJICHUW TIPEJIOMIIEHUS
CBETa Ha TpaHUIIC
paszena AByX Cpen,
MPEJIOMIICHUS CBETA B
cobuparoteit u
pacceuBaroIeH JINH3aX,
BOJIHOBBIX CBOKCTB
CBeTa.

HabGmogenue nonHoro
BHYTPEHHETO
OTPAXKEHMU S, U3YUCHUE
MOJIEJIH CBETOBO/IA.
[Tonyyenue
M300pa)KEHUS B CUCTEME
13 TJIOCKOTO 3epKajia u
JINH3bI, B CUCTEME U3
JBYX JIMH3.
KoHnctpynposanue
TEJIECKOTTUYECKHIX
CUCTEM.

Nzydenune nonsipuzanuu
CBETa, OTPAKEHHOIO OT
ITOBEPXHOCTHU
JTUAJIEKTPUKA, U3YYECHHE
nHTEpDEepeHITIH




JIa3epHOTr0 U3IY4YCHUS Ha
JBYX ILEJISX.
[lonyuenue criektpa
U3IIy4eHUs! CBETOMO/1a
IIPH [TOMOILH

TG PaKITUOHHOM
PELETKY.

Pemmenue pacu€THbIX
3a/1a4 C SIBHO 33JIaHHOU
M HESIBHO 3aJJaHHOU
(hbU3UIECKOM MOJIENBIO C
HCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyn 1o Teme
«OnTukay.

Pemienne kauecTBEHHBIX
3a/1a4, TPEOYIOIHX
MPUMEHEHUS 3HAHU I 110
teme «OnTuka.
IlocTpoenue u pacu€r
n300pakeHUH,
CO3/1aBa€MbIX MJIOCKUM
3€pPKAJIIOM, TOHKOM
JINH30U.

Onpenenenne ycaoBUi
MIPUMEHUMOCTH MOJIETHN
TOHKOM JINH3BL;, TPAHULL
MIPUMEHUMOCTHU
reoMeTpUIECKO
OTTHUKH.




OOmwsicHeHUE
ocobeHHOoCTeH
MPOTEKAHUS ONITHYECKHIX
SIBJIICHU:
uHTEepPEpeHITUH,

T paKIU, TUCTISPCHH,
MTOJIHOTO BHYTPEHHETO
OTpaKEHUSI.
OObsicHeHue ycTpoiicTBa
Y PUHIMIIA JEHCTBUSA
OYKOB, JIYITHI,
MepucKona,
doTtoamnmapara,
MHKPOCKOIIA,
MPOEKIIMOHHOTO
arrmapara,
TUdpaKIIMOHHON
PELIETKH, BOJIOKOHHOU
OIITHKH.

OOmwsicHeHUE
MPOCBETIICHUS OTITHKHU.
PabGota B rpynmnax npu
0OCYXJICHHH BOTIPOCOB
MEXKITPEAMETHOTO
xapakTepa (Hampumep,
o Teme «CBETOBbIC
SIBJIEHUS B IPUPOJIE)

Utoro no pazneny 60

Pazgea 3. OCHOBBI CIIEIIMAJIBHOM TEOPAHA OTHOCHUTEJIBHOCTH




3.1

Ocuosel CTO

bu6muoreka IIOK
https://lesson.edu.ru

IIpoBeneHNE KOCBEHHBIX
W3MEpPEHUM UMITYJIbCa U
SHEPIruu
PEIAATUBUCTCKHUX YaCTHI]
(o hoTorpadusim
TPEKOB 3aPsKEHHBIX
4acTUI] B MATHUTHOM
nose). AHanu3 u
onucaHue GU3NIeCKuX
SIBJICHUM C
HCIIOJIb30BAaHUEM
IIOCTYJIaTOB
CIIELIMAIBHOU TEOPUU
OTHOCHUTEIBHOCTH.
OOmBsicHeHUE TPUHITUTIA
JEMCTBUS CIIyTHUKOBBIX
NIPUEMHUKOB,
YCKOpHUTENEH
3apsKEHHBIX YaCTHII

Uroro no pazgeny

Pa3znen 4. KBAHTOBASI ®PU3UKA

4.1

KopnyckymnspHo-
BOJIHOBOM Jyaju3M

15

bu6mmoteka [JOK
https://lesson.edu.ru

[IpoBeneHre KOCBEHHBIX
N3MEpPEHNH,
uccie10BaHus
3aBUCUMOCTEN MEXTy
(bu3IecCKUMU
BEJIMYMHAMMU MIPU
W3YYEHUH SIBIICHUS
dorordexra.




Onpenenenuie
a0CONIOTHBIX U
OTHOCHUTEIBHBIX
MOTPENIHOCTEN
U3MEpEeHUN PU3MIECKUX
BenuyuH. OLieHKa
TPaHUIL TOTPEIHOCTEM.
Pemmenue pacu€THbIX
3a/1a4 ¢ SBHO 3aJJaHHOM
M HESIBHO 3aJJaHHOU
(hbU3UIECKOM MOJIENBIO C
HCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
dbopMyn 1o Teme
«KBaHTOBbIE SBICHUS.
Pemenne kauecTBEHHBIX
3a/1a4, TPEOYIOIHX
MPUMEHEHUS 3HAHU I 110
Teme «KBaHTOBbIE
SIBIICHUSD).
Onpenenenue yciaoBui
MIPUMEHUMOCTHU
KBaHTOBOW MOJEIHN
CBeTa.

AHanu3 KBaHTOBBIX
MPOIIECCOB C
HCTIOJb30BaHUEM
yYpaBHEHUS DUHIITEITHA
st pororpdekra,
MPUHITATIA




COOTHOIIICHU M
HEOIPEACIEHHOCTH
I"efizenbepra.
OObsicHeHUE TPUHIIATIA
JNEUCTBUS
CIIEKTPOMETPA,
¢dorosnemenTa,
(dhoTomarunka,
TYHHEIILHOTO
MHKPOCKOIIA, COJIHEUHON
Oatapewu, CBETOANO/IA.
Wcnonp3oBanmue IT-
TEXHOJIOTUI MpHU padboTe
C JOTOJIHUTEIILHBIMHU
HCTOYHUKAMU
uH(popMaIuu o Teme,
X KPUTHYECKUW aHAIIN3
M OIICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

bu6mmoreka [JOK
https://lesson.edu.ru

Onpenenenue JUIMHBI
BOJIHBI JIA3€pPHOTO
U3ITy4eHUSI.
Habmonenue
JINHEHWYaTBhIX CIIEKTPOB.
UccnenoBanue cnekTpa
Pa3peKEHHOTO
aTOMapHOTI'0 BOOPOAA U
MU3MEPEHHE TOCTOSIHHON
PunGepra.

N3yuenue ycrpoiicTsa u




JEUCTBUS CUETUMKA
MOHU3UPYIOIMX YaCTHII.
Onpenenenue ycaoBui
MIPUMEHUMOCTH MOJEITH
atoma Pesepdopna.
OObsicHeHnE MpUHIUTIA
JIEWCTBUS CIIEKTPOCKOIIA,
Ja3epa, KBAaHTOBOIO
KOMIIBIOTEPA.

AHann3 KBaHTOBBIX
MPOLIECCOB HA OCHOBE
MEPBOTO U BTOPOTO
ocTynaToB bopa

4.3

®du3rKa aTOMHOTO sIpa
" JICMCHTAPHBIX YaCTUIL

bu6nuoreka IIOK
https://lesson.edu.ru

[IpoBenenne nsmepeHui
paaroakTHBHOTO OHA C
HCITOJTb30BAHHEM
J03UMETpa U
Uccie10BaHuE TPEKOB
gacTHIl (110 TOTOBBIM
dororpadusim).
N3yueHue nornomenus
OeTa-yacTull
ATFOMUHUECM.
Onpenenenne ycaoBui
MPUMEHUMOCTH MOJICTTN
aTOMHOTO sIIIpa.

AHanu3 u onucaHue
STIEPHBIX PEAKIIU C
HCII0JIb30BAHHEM
MOHSATUN MacCOBOE




YUCJIO U 3apsia Aapa,
SHEPrus CBSI3U Apa,
3aKOHOB COXPaHEHUS
3apsiia, MaccoBOIO
YHUCJa U SHEPTUU B
SIIEPHBIX PEaKILUsX,
3aKOHa paJIn0aKTUBHOTO
pacnaga. OObscHEeHHe
MPUHLIUIIA ACHCTBUS
JO3UMETPA, KaMEPHI
Bunscona, anepHoro
peakrtopa,
TEPMOSIJICPHOTO
peaKTopa, aTOMHOU
00MOBI, MArHUTHO-
PE30HAaHCHOMN
ToMorpaguu.

AHanus u oneHka
BIUSIHUS
PaaoaKTUBHOCTH Ha
YKUBBIE OPraHU3MBI, a
TaKXe MOCIIEICTBUM
pa3BUTHUSA AAEPHOU
SHEPTrEeTUKH C TTO3ULIHAI
JKOJIOTHYECKOMN
0C30I1aCHOCTH;
MPEICTaBIEHUN O
palMOHAIBHOM
MIPUPOAOIIOIB30BaHUH (B
MPOLECCE MOATOTOBKH




COOOILECHUH,
BBITTOJTHEHUS TPYIIIOBBIX
MIPOEKTOB)

Uroro no pazgeny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHA

N ACTPOOU3UKHU

5.1

DNIEeMEHTBI ACTPOHOMUH
U acTpo(pu3uKu

12

bubmorexa [IOK
https://lesson.edu.ru

Habmronenue 3B€31H0T0
Heba HEBOOPYKEHHBIM
IJ1a30M C
HCII0JIb30BAHUEM
KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS
olpeesIeHUs
MOJIO’KEHUST HEOECHBIX
00BEKTOB Ha
KOHKDPETHYIO J1aTy:
OCHOBHBIE CO3BE3/1Us
CeBepHOTO TOTyIIAPUS
U IpKUE 3BE3BIL.
HabGnronenue B
teneckon JIyHsl, niaHer,
TYMaHHOCTEU U
3BE3IHBIX CKOIUICHUN.
VYyacTue B JUCKYCCUU O
PO aCTPOHOMHUH B
COBPEMEHHOU KapTUHE
MHPA, B IPAKTUYECKON
NesTeIbHOCTH YeJI0BeKa
U JajbHENIeM Hay4yHO-
TEXHUYECKOM Pa3BUTHH.




[ToaroroBka cooOIEeHUH
0 METOJIax MOJy4eHUs
Hay4HBIX
ACTPOHOMMYECKUX
3HAHWH, OTKPBITUSX B
COBPEMEHHOU
ACTPOHOMMUH.
[Ipumenenue
OCHOBOIIOJIAraroIX
ACTPOHOMHYECKUX
MMOHSTHI, 3aKOHOB 1
TEOPHUI JUIs aHAIIN3a U
O0OBSICHCHHS
(bu3HYECKUX TPOIECCOB,
MPOUCXOASIMX B
3BE3J1aX, B 3BE3HBIX
CHCTEMaX, B
MEKTaJJaKTHYSCKOU
cpene, IBUKEHUS
HEOECHBIX Tell,
SBOJTIOLIUH 3BE3] U
Bcenennoit

Hroro no pazneny 12

Pazzen 6. PUSUYECKHWI ITPAKTUKYM

6.1 Ou3nYeCKUil MPaKTUKyM 16

16

[IpoBeneHre KOCBEHHBIX
U3MEpPEHUH,
HUCCIIENOBAaHUHI
3aBUCHUMOCTEH
(U3UYEeCKUX BEJTMYHH,




MIpOBEpKa
MPEAT0KEHHBIX THIIOTE3
(BBIOOp M3 padoT,
OIACaHHBIX B
TEMaTHYECKHX pa3ienax

«Y4YEeHUYECKHUI
IKCTICPUMCHT,
nabopaTopHbIe PabOTHI,
MIPAKTUKYM) )
Hroro mo pazmeny 16
Pa3znen 7. OBOBIIAIOIIEE IIOBTOPEHHUE
VYyacTue B JUCKYCCUU O
ponu GU3UKH U
aCTPOHOMUHU B
paznu4HbIX chepax
JCSATEIIEHOCTH YEIIOBEKA.
Cucremarnzanusa u IToxroroBska cooOmeHM
00o01eHne 0 MecTe (PU3UYECKOM
PEIMETHOTO KapTUHBI MUPa B PSAY
71 COJZIEp>KaHUs U OIbITA 15 bubmnoreka [IOK COBPEMEHHBIX
NEATEIBLHOCTH, https://lesson.edu.ru peCTaBICHHI O
npUOOPETEHHOIO NPU IIpUpOJIE.

U3Yy4eHUHU Kypca (pU3UKH
10 — 11 kyaccoB

BrimonHenue yueOHbIX
3aIaHuH,
JEMOHCTPUPYIOLUX
OCBOEHUE OCHOBHBIX
MOHATUH, PU3NUECKUX
BEJINYMH U 3aKOHOB
Kypca puzukn 10-11




KJIaCCOB

Hroro no paszneny

15

Pe3epBHoe Bpems

10

OBUIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

170

16




ITIOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosuuecTBO 4yacoB DJIeKTPOHHBbIE
Ne nudposbie
Tema ypoka KonTtpoJsbHbie IIpakT4yeckue
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
1 o o 1 bubmuoreka [JOK
W3WKa — JaMeHTaIbHas HayKa O TIPUPOJIC
i e PHP https://lesson.edu.ru
5 Hayunblii MeTO1 MO3HAHUSA U METObI 1 bubmorekxa [IOK
uccie0BaHus GU3HUYSCKUX SBICHUIN https://lesson.edu.ru
DKCTIEPUMEHT U TEOpHUsI B TIPOLIECCEe MTO3ZHAHUS
3 P Ha6 p p 1 bubmoreka IIOK
npupozbl. Habmoienue u sSKkcnepuMeHT B
PHP P https://lesson.edu.ru
busnke
bu6muoreka IIOK
4 CnocoObl u3MepeHus GU3NYECKUX BETUUINH 1
https://lesson.edu.ru
5 AOConIoTHAs U OTHOCUTEIbHAS TOTPEITHOCTH 1 bubmmoreka [IOK
U3MepeHU PU3HMYECKIX BEINYHH https://lesson.edu.ru
MonenupoBanue B pusnke. Poib u mecto
6 ¢bu3uku B opMHUPOBAHUH COBPEMEHHOU 1 bubmnoreka [IOK
HAYYHOW KapTUHBI MUPA, B TIPAKTUYECKOM https://lesson.edu.ru
NEATEIbHOCTH JIFOIEH
Mexannudeckoe nBrkenue. Crucrema oTcuera.
bu6muoreka IIOK
7 OTHOCUTENBHOCTh MEXaHUUECKOTO JBUKEHUSL. 1
https://lesson.edu.ru
[Ipsimast u oOpaTHas 3aja4u MEXaHUKH
Paanyc-BexkTop MaTepuaabHOM TOUKH, €T0
bubmoreka IIOK
8 MIPOEKITMHU Ha OCH KoopauHaT. Tpaektopusi. 1

[lepememenne. Ckopocth. X mpoekiiuu Ha

https://lesson.edu.ru




OCH KOOpAUHAT

PaBHOMepHOe HpHMOHHHeﬁHOe JABHIXKCHUC.

9 T'padh bubmuoreka [JOK
aduuecKoe orrcaHue paBHOMEPHOTO
P . P P https://lesson.edu.ru
MPSMOJIUHEWHOTO JIBUKESHUS
10 CrnoxxeHue nepeMenieHuii U CKOpoCTeil. bubnuoreka [IOK
Pemienue 3amau https://lesson.edu.ru
HepaBHnomepHoe aBuxenne. MrHoBeHHAs
p p a N bubauorexa IIOK
11 cKopocTh. YckopeHnue. [Ipsimonuneitnoe
https://lesson.edu.ru
JIBUKEHUE C TTIOCTOSIHHBIM YCKOPEHHEM
12 I'paduueckoe onrcanme NpsIMOIUHEHHOTO bubnuorexa LIOK
JBUKCHUS C TIOCTOSTHHBIM YCKOPEHUEM https://lesson.edu.ru
CBoboHOE MajieHue. Y CKOpeHHe CBOOOIHOTO
p bubauorexa [IOK
13 najieHusi. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH,
https://lesson.edu.ru
YCKOpPEHUS OT BPEMEHU U UX rpaduku
14 JIBukeHue Tesa, OpOIeHHOTO MO YIJIOM K bubnuorexa LIOK
TOPU30HTY https://lesson.edu.ru
Kpuponuneiinoe apuxenue. [puxxenue mno
15 OKPYKHOCTH. YTJIOBAsl U TUHENHAsI CKOPOCTb. bubmmoreka [IOK
[lepuon u yacrora. LleHTpOoCTpEMHUTETBHOE U https://lesson.edu.ru
MTOJTHOE YCKOpPEHHE
16 KonTponbhas pabora o teme "Kunemaruka"
ITepgeiit 3akon HetoTona. MHepuuanbHbie
P N PH bubmorexa [IOK
17 cuctembl oTcuéTa. [[puHLIMI OTHOCUTENBHOCTH
i https://lesson.edu.ru
lNanunes. HemHepuumanbHble CUCTEMBI OTCUETA
18 Cuina. PaBHODIEHiCcTBYIOIIAA cuita. BTopoil 3akoH bubmorexa IIOK
HeroTona. Macca https://lesson.edu.ru
. o bu6mmoreka [IOK
19 B3aumoperictBue ten. Tpetuii 3akoH HetoTona

https://lesson.edu.ru




HpI/IHI_[I/IH CYIICPIIO3ULINHU CUIIL. Pemenne 3amaq

bubmmoreka [JOK

20
Ha MpUMeHeHue 3aKkoHoB HeroToHa https://lesson.edu.ru
3aKOH BCEMHUPHOTO TATOTCHUSI.
P . bu6mmorexka [JOK
21 DOKBUBAJIEHTHOCTh IPABUTALIMIOHHON U
3 https://lesson.edu.ru
MHEPTHOI MacChl
99 Cuna TsDKeCTH B YCKOpeHHEe CBOOOJHOTO bubnuoreka [IOK
najeHus https://lesson.edu.ru
BI)KEHHE HEOCCHBIX T€J U UX MCKYCCTBEHHBIX
A Y bubmuoreka [JOK
23 cnyTHUKOB. [lepBasi kocMHuuecKasi CKOpOCTb.
https://lesson.edu.ru
3akonsl Kenepa
bu6mmoteka [JOK
24 Cuna octu. 3akoH ['yka. Bec Tena
yopyr X https://lesson.edu.ru
Cua tpenus. [Ipupoaa ¥ BUIBI CHJI TPEHHUS.
P pHb . P bu6nmuoreka IIOK
25 JIBUKEeHUE B )KUAKOCTH U Ta3€ C YUETOM CHUJIbI
https://lesson.edu.ru
COIIPOTHUBIICHUS CPEJIBI
26 Hasnenue. 'uapocratuyeckoe nasienue. Cuna bubmoreka [IOK
Apxumena https://lesson.edu.ru
97 AbcomotHO TBepoe Teno. [loctynarensHoe u Bubnuorexa [LIOK
BpaIaTEe/IbHOE JBHKEHHE TBEPIOTO Tella https://lesson.edu.ru
28 MOMEHT CuJIbl OTHOCUTEIBHO OCH BpAIICHUS. bubnunoreka [IOK
[Tnedo cubl https://lesson.edu.ru
CnoxxeHue cu, MPUIIOKEHHBIX K TBEPIOM
P PAOMY bu6muoreka IIOK
29 teny. LlenTp Tsbkectu Tena. YcinoBus
https://lesson.edu.ru
paBHOBECHS TBEPIOTO Tesa. Buapl paBHOBecHs
bu6nuorexa [IOK
30 Pemenne 3amau 1
https://lesson.edu.ru
31 KontponsHas padora no reme "{nHamuka.

CraTtuka TBEpIOrO TEna"




I/IMHyJ'IBC MaTepHaﬂLHOﬁ TOYKH, CUCTCMbI
MaTCPUAJIBHBIX TOYCK. ]_[CHTp MacCC CUCTCMBI

bu6mmoreka [JOK

32
MaTepHabHBIX TOUYeK. Teopema o ABHKECHUU https://lesson.edu.ru
[IEHTpa Macc
Nmmynbe cuitbl M IBMEHEHUE UMITYJIbCa Tea.
4 Y bubmuoreka IIOK
33 3aKoH coxpaHeHus UMITyJibca. PeakTuBHOE
https://lesson.edu.ru
JIBIDKEHUE
MoOMEHT UMITyIIbCca MaTepPHATbHON TOUKH.
Y p bu6muoreka IIOK
34 [IpencraBienne o COXpaHEHUH MOMEHTA
https://lesson.edu.ru
HUMITYJIbCa B IICHTPAIBHBIX TIOJISIX
bubmmoreka [IOK
35 Pemenne 3agau 1
https://lesson.edu.ru
PaGoTa cuibl Ha MaJIOM M HA KOHEYHOM
36 T'pad bubauorexa [IOK
nepeMenieHuu. ['padudeckoe npeacTapicHue
P P P https://lesson.edu.ru
paboThI CHIIbL. MOIIHOCTE CHUJIBI
Kunernueckas sueprus. Teopema 06
P . P bubmuoreka [JOK
37 M3MEHEHUU KUHETHYECKOM SHEPTUH
. https://lesson.edu.ru
MaTepuaIbHON TOUKH
[ToTeHMaNbHbIe 1 HENOTEHITUATBHBIE CHITBL.
bubanorexa IIOK
38 [MorennuanbHas sHeprus. Bropas kocMudeckas
https://lesson.edu.ru
CKOpPOCTH
Tperbs KocMHuUecKasi CKOPOCTh. CBs3b pabOTHI
39 HEMOTEHI[UATBHBIX CUJI C U3SMEHEHUEM bubmmoreka [IOK
MEXaHUUYECKON SHEPTHH CUCTEMBI Tell. 3aKOH https://lesson.edu.ru
COXpaHEHUS MEXaHHMYECKOH YHEPTHH
Yupyrue u He W€ CTOJKHOBCHHSL.
24 YHpYT . bu6mmoreka [IOK
40 VYpaBuenue bepHyIM I UaeaIbHON

KUIKOCTHU

https://lesson.edu.ru




KontpomnbHas pabota o reme "3aKoHbI

41 \
COXpaHEHUS B MEXaHUKE
PazBuTHe npeacTaBieHuii 0 IPUPOJIE TEIIOTHI.
42 OcCHOBHEIE poﬂo e MKT p[[p@l(li) brbmmorexa [IOK
HOBHBIE TOJIOKEHUS . dn Ul
¥ https://lesson.edu.ru
bpoyHoBckoe nBukeHUE
Ctpoenue ra3o00pa3HbIX, KUJIKAX U TBEPIbIX
43 P X p A . pA bubmuoreka [IOK
Ten. XapakTep ABMKEHUS U B3aUMOACHCTBHS
PAKTEP A s https://lesson.edu.ru
YaCTHUL BELIECTBA
44 Macca u pazMmepsl MOJIEKYIT (aATOMOB). bubnuorexka LIOK
KonuuectBo Bemmectra. [locTosiHHast ABoraapo https://lesson.edu.ru
45 Temneparypa. TenoBoe paBHoBecue. Illkana bubnuorexa [IOK
Lenbcus https://lesson.edu.ru
bu6nuorexa [IOK
46 Pemenue 3anau 1
https://lesson.edu.ru
bubnuorexa LIOK
47 Wneanbubni ra3. ['a3oBble 3aKOHBI 1
https://lesson.edu.ru
48 VYpaBuenue MenpeneeBa-Knanelipona. bubmmoreka [IOK
Pemienne 3amau https://lesson.edu.ru
bubnuorexa LIOK
49 AbcomroTHas TemriepaTypa. 3akoH JlanproHa 1
https://lesson.edu.ru
50 N3omnponecchl B HI€aIbHOM Ira3e ¢ IOCTOSIHHBIM bubnuorexa LIOK
KOJIMYE€CTBOM BEIECTBA https://lesson.edu.ru
51 I'padmueckoe npecTaBiIeHUE H30MIPOLIECCOB: bubnuorexa LIOK
H30TepMa, H30Xopa, n3odapa https://lesson.edu.ru
bu6nuorexa [IOK
52 OcnoBHoe ypaBHeHue MKT 1
https://lesson.edu.ru
bubanorexa [IOK
53 Pemenue 3amaq

https://lesson.edu.ru




CBs13b a0COMIOTHOM TeMIIEpaTypbl
TEPMOJAMHAMUYECKOM CUCTEMBI CO CpeTHEN

bu6mmoreka [JOK

>4 KUHETHYECKOW YHEPTUEH MOCTYNATeIbHOTO https://lesson.edu.ru
TEIUJIOBOTO JBMKEHUS €€ YaCTHII
55 O000IIecHNE ¥ CUCTeMaTH3allis 3HAaHUH 110 bubmuoreka [IOK
teme "OcHoBbl MKT" https://lesson.edu.ru
56 KonTponsnas padora no teme "Ocuosl MKT"
TepmonuHamMuveckas cuctTema. 3aanue
BHeIHUX yciosuil s T/ cucremel. Brennne
57 1 BHyTpeHHue napametpsl. [lapamerpst T/ bu6muorexa LIOK
CHCTEMBI KaK CpeIHUE 3HAYCHUS BEJINYHH, https://lesson.edu.ru
OIKCHIBAIONMX €€ Ha MUKPOCKOITMYECKOM
YpOBHE
HyneBoe Havajao TepMOIMHAMHUKH. BuGmmorexa LIOK
58 Camonpowu3sBodbHas penakcanus TJ] cuctemMbl k https://lesson.edu.ru
TEIJIOBOMY PaBHOBECHIO
59 Moenb uieanbHOro ra3a B TEPMOAMHAMUKE. bubnuorexa [LIOK
YcnoBust IpUMEHUMOCTH 3TON MOJIENN https://lesson.edu.ru
60 VYpaBuenue MeneneeBa-Kianelipona u bubmmoteka [IOK
BBIpQKEHHUE JUTS BHYTPEHHEH SHEPTUU https://lesson.edu.ru
BripaskeHnue 115t BHyTpEHHEH YHEPTHH BuGmorexa LOK
61 OJTHOATOMHOTO HCaJIbHOTO Ta3a.
https://lesson.edu.ru
KBazucraTuueckue u HeCTaTUYECKHUE MPOLIECCHI
OneMeHTapHas paboTa B TEpMOIMHAMUKE.
62 BBI‘II/ICJ'IGHI:I)/IG pa%OTBI o rpz(blxmy mpoiiecca Ha Bubmmorexa LIOK
OV-arpame https://lesson.edu.ru
63 Tennonepenaya Kak crocod U3MEHEHHS bubnuoreka [HOK

BHyTpeHHe# sHeprun T/] cucremsl 6e3

https://lesson.edu.ru




coBeplIeHUs1 paboThI

64 K bubmuoreka [JOK
OHBEKI[Us, TEIJIONPOBOAHOCTD, U3JIy4YEHUE
p Y1 https://lesson.edu.ru
KonunuecTBo Temnorsl. TenmnoéMKocTs Tena.
65 VY aenpHas U MOJSIpHAs TEIUIOEMKOCTH bubnuoreka [IOK
BCILECTBA. YJICTbHAS TEIJIOTA CTOPAHHUSI https://lesson.edu.ru
TOILTHBA
66 Pacuér kosmmuecTBa TENIOTHI IPU bubnuorexa LIOK
TeruIonepeaaye https://lesson.edu.ru
67 [Tonstue 06 annabaruom nporecce. [lepsbrit bubnuorexa LIOK
3aKOH TEPMOJJMHAMUKH https://lesson.edu.ru
68 KonnyecTBo TEMI0Th M paboTa Kak MEephI bubnuoreka [HOK
U3MEHEeHHUs BHYTpeHHeH snepruu T/ cuctemsl https://lesson.edu.ru
Bropoii 3akoH TepMOAMHAMUKH IS
P P bubnuoreka [IOK
69 PaBHOBECHBIX U HEPaBHOBECHBIX ITPOLIECCOB.
https://lesson.edu.ru
HeoOpatumocTh NpupoIHBIX MPOIECCOB
bu6mmoteka [JOK
70 ITpuHIUIE nefcTBUSA TEeILIOBRIX ManmH. KII
p 4 https://lesson.edu.ru
bubnuorexa LIOK
71 MakcumansHoe 3nauenue KIIJI. ukin Kapro 1
https://lesson.edu.ru
bu6nmuoreka IIOK
72 Pemenne 3amau
https://lesson.edu.ru
DKOJOTHYECKHUE ACTIEKThI UCIIOIH30BAHMS
. bubmorekxa IIOK
73 TEIJIOBbIX ABHUrartenieil. TermaoBoe 3arps3HeHne
. https://lesson.edu.ru
OKpPYKaloIllel cpeJibl
bu6mmoreka [IOK
74 Pemenune 3amau
https://lesson.edu.ru
75 O0o001IeHe ¥ cCucTeMaTH3aIus 3HaHUH 110 bubmuoreka [IOK




teme "TepmoanHamuka. TenaoBbie MalMHBL"

https://lesson.edu.ru

KonrtponbHas pabora no teme

76 n n
Tepmoaunuamuka. TennoBble MalMHbI
[TapooOpa3zoBanue u koHIeHcanus. Mcnapenue
poodp P bubmorekxa IIOK
77 U KUIIEHUE. Y IeJIbHAs TEIUIOTA
https://lesson.edu.ru
napooOpa3zoBaHUs
HacpiuieHHbIE ¥ HEHACHIICHHBIE MAPHI.
KauecTBeHHas1 3aBUCUMOCTD IJIOTHOCTH U
78 JTABJIICHUS HACBIIIEHHOTO T1apa OT TEMIIEPATYPHI, bubmuoteka [IOK
UX HE3aBUCHMOCTH OT 00BhEMA HACBITICHHOTO https://lesson.edu.ru
napa. 3aBUCUMOCTb TeMIEPaTypbl KUTIEHUS OT
JABJICHUS B KUIKOCTHU
29 BrnaxxnocTb Bo3ayxa. AOCOJIOTHAS U bubmoreka IIOK
OTHOCHTE/IbHAS BIIAYKHOCTh https://lesson.edu.ru
bu6muoreka IIOK
80 Pemenne 3agau
https://lesson.edu.ru
81 Tsépnoe Teno. Kpucramnuueckue u amopQHble bubnuorexa [LIOK
Tesa. AHU30TPOIUSI CBOMCTB KPUCTAILIOB https://lesson.edu.ru
82 [InaBnenue n Kpuctauu3anus. Y aeiabHast bubmorekxa [IOK
TerioTa miasiaeHus. CyonuManust https://lesson.edu.ru
epopmanuu TBEpAOTrO TENA. PacTskeHue u
flegop P bubnuoreka [IOK
83 cxarue. Capur. Moayne HOnra. [Ipenen
g https://lesson.edu.ru
yrpyrux aedopmanuit
TenmoBoe pacimpeHne KUIKOCTEH U TBEPABIX
P P up bubmuoreka [JOK
84 TeJl. AHTApMOHM3M TETIOBBIX KOJIEOAHMI
https://lesson.edu.ru
YaCTHIl BEIIECTBA
85 [TpeoGpa3oBanue sHEPTrUU B (ha30BBIX bubnuoreka [HOK

nepexoaax

https://lesson.edu.ru




bubmmoreka [JOK

86 YpaBHeHUE TETIOBOTO Oananca
P https://lesson.edu.ru
bubmmotexka [IOK

87 Pemenue 3agau 1

https://lesson.edu.ru
[ToBepxHocTHOE HaTsDKeHHE. KanmuuisipHbie
88 p I Iz bubmoreka IIOK
siBNICHUs. J|aBleHue Mo UCKPHUBIICHHON
p https://lesson.edu.ru
MOBEPXHOCTHIO xKuAKocTH. Popmyra Jlamnaca
O06o01eHre 1 cucTeMaTH3allus 3SHAHUH 110
" bubmnuorexa IIOK

89 TeMe "ATperaTHele COCTOSHUS BEIICCTBA.

" https://lesson.edu.ru
@da30BbIe NEPEXOIBI

90 KontponbHas padora no Teme "ArperaTHble
cocTosiHus BelecTBa. Pa3oBble epexoapl”
DrnexTpu3anus Tell U e€ MPOosBICHUSI.

o1 Dnektpuueckuid 3aps. J(Ba Buga bubmmoreka [JOK
AIEKTPUYECKHX 3apsi1oB. [IpOBOAHUKH, https://lesson.edu.ru
JMDJICKTPUKH U TIOJTYITPOBOAHUKN

92 DneMeHTapHbIN JIEKTPUUYECKUI 3apsi. 3aKOH bubmmoreka [IOK
COXPaHEHHUS DJIEKTPUICCKOTO 3apsiia https://lesson.edu.ru

93 B3aunmoperictBue 3apsa10B. ToueuHbie 3apsibl. bubmorekxa [IOK
3akoHn Kymona https://lesson.edu.ru

bu6nmuoreka IIOK

94 Pewenune 3amau

https://lesson.edu.ru

95 Onektpuueckoe nozie. Ero neiicreue Ha bubmmoreka [IOK
AIIEKTPHUYECKHE 3aPSIIbl https://lesson.edu.ru
Hanpspk€HHOCTB 37IEKTPUYECKOTO MO,

96 [TpoOusIit 3apsin. JInHUM HaNIPSDKEHHOCTH bubmuorexa LIOK

SJICKTPUYCCKOTIO ITOJIA. OZ[HOpOIlHOG
SJICKTPUYICCKOC ITOJIC

https://lesson.edu.ru




IloTeHLIMAIBHOCTH IJICKTPOCTATUUCCKOIO ITOJIA.

bubmmoreka [JOK

97
Pa3HoCTh MOTEHIINANIOB M HATIPSKEHUE https://lesson.edu.ru
[ToTeHnMaIbHAS SHEPTHS 3apsiia B
B P AR bubmuoreka [JOK
98 3JIeKTpOCcTaTHYeCKOM moJie. [loTeHiman
https://lesson.edu.ru
3JIEKTPOCTATUYECKOTO OIS
99 CBsi3b HAPSHKEHHOCTH TOJISI U Pa3HOCTHU bubnuoreka [IOK
MOTEHIIMAJIOB JUIS 3JIEKTPOCTATHIECKOTO ITOJIS https://lesson.edu.ru
100 0 . bubmuoreka [JOK
WHITUI CYNEPIIO3UITUH JICKTPUUYCCKUX MOJIEH
PUHIMI CyHep t P https://lesson.edu.ru
bubmorekxa [IOK
101 Pemenne 3agau
https://lesson.edu.ru
102 ITone Toueunoro 3apsaa. [lone paBHoMepHO bubnuoreka [HOK
3apsKEHHOM cepsl https://lesson.edu.ru
[Tose paBHOMEPHO 3apsHKEHHOTO 110 00BEMY
. bubmmoreka [JOK
103 mapa. [loxe paBHOMEPHO 3apsHKEHHON
. https://lesson.edu.ru
OECKOHEYHOH MIIOCKOCTH
104 [TpOBOAHUKH B 3JIEKTPOCTATUYCCKOM IOJIE. bubmuoreka [IOK
YcioBrue paBHOBECHS 3apsi/IOB https://lesson.edu.ru
105 JAM3JIeKTPUKH U TIOTYIIPOBOJHUKH B bubmnoreka [IOK
AJIEKTPOCTATUIECCKOM I10JIe https://lesson.edu.ru
106 Konzaencarop. DnekTpoéMKoCTb KOHAEHCATOPA. bubnuorexa LIOK
DIEKTPOEMKOCTH IJIOCKOTO KOHIEHCATOPa https://lesson.edu.ru
bu6mmoreka [IOK
107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB
https://lesson.edu.ru
108 ITocnenoBaTenbHOE COEIUHEHUE bubmorexa IIOK
KOHJICHCATOPOB https://lesson.edu.ru
bubanorexa [IOK
109 DHeprus 3apsHKEHHOro KOHAEHcaTopa

https://lesson.edu.ru




bubmmoreka [JOK

110 Pemerine sanat https://lesson.edu.ru
111 JIBMKEHME 3apsKEHHOM YaCTHIIBI B bubnuorexa LIOK
OJTHOPOHOM 3JIEKTPUUYCCKOM I10JIE https://lesson.edu.ru
112 Pemenune 3amau bubmorexa OK
https://lesson.edu.ru
113 O0001IeHE U CUCTEMATU3AIHAS 3HAHUHN 110 bubmmorexa [IOK
Teme "DieKkTprudeckoe mose" https://lesson.edu.ru
114 KonTponbHas pabora no teme "InekTpruueckoe
nose"
Cuna Toxka. [loctosiHHbIN TOK. Y cnoBuUs
115 CYLIECTBOBAaHHUSI IIOCTOSIHHOTO AJIEKTPUYECKOTO Bubmorexa LIOK
ToKa https://lesson.edu.ru
116 HcTtounuku Toka. Hanpsokenne u 9J1C BH6H_HOTeKa LOK
https://lesson.edu.ru
117 3akon Oma AJi y4acTKa Lenu. DJIEKTPUUIECKOE bubmmoreka [IOK
COIIPOTHUBIICHUE https://lesson.edu.ru
3aBHCUMOCTH CONTPOTHUBIICHUS OJTHOPOJIHOTO
118 MMPOBOJIHUKA OT erIZ) JUIMHEBI ¥ an(;mal;nﬂ bubmorexa [IOK
https://lesson.edu.ru
MOTIEPEYHOTO CEUSHUS
119 VY ensHOE CONPOTHUBIIEHUE BEIIECTBA. Pemenue bubnunoteka [IOK
3ama4y https://lesson.edu.ru
120 [TocnenoBarenbHOE, MapajuIeIbHOE, CMEIIAHHOE bubmmoreka [IOK
COEMHEHHE IIPOBOIHUKOB https://lesson.edu.ru
121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKUX LIETICH. bubmnoreka [IOK
[paBuna Kupxroga https://lesson.edu.ru
122 Pemenune 3amau bubmmorexa HOK

https://lesson.edu.ru




123 Pabota snexTpuueckoro Toka. 3akoH J[xoyss bubnuorexa LIOK
—Jlenna https://lesson.edu.ru
bubmorekxa [IOK
124 P
CHicHHe safat https://lesson.edu.ru
125 MonHocTh 37eKTpUYecKoro Toka. Temnnosas bubnuoreka [HOK
MOIIHOCTb, BbIICSIEMast Ha PE3UCTOPE https://lesson.edu.ru
bubmuoreka [IOK
126 P
CHICHHE 3a/ad https://lesson.edu.ru
127 O/1C u BHYTpeHHEE COPOTURICHUE UCTOYHUKA bubmmotexka [IOK
TOKa https://lesson.edu.ru
128 3akon Oma AJis moJIHOM (3aMKHYTOM ) bubmuoreka [JOK
AJIEKTPUYECKOH LTI https://lesson.edu.ru
bubmoreka IIOK
129 P
CHICHHE 3a/ad https://lesson.edu.ru
b K
130 MonmHoCcTh HCTOYHHKA TOKA nomorexa [0
https://lesson.edu.ru
bu6 OK
131 KopoTkoe 3aMbIkaHne monmorexa [
https://lesson.edu.ru
bu6 OK
132 Konnencarop B 1ienu mocTOosIHHOTO TOKa nommorexa I
https://lesson.edu.ru
bu6nmuoreka IIOK
133 P
CHICHHE 3a/ad https://lesson.edu.ru
134 Pemenue 3agad o teme "IlocTossHHBIN bubmuoreka [JOK
AIEKTPUUYECKUI TOK" https://lesson.edu.ru
135 Pemenune 3amay no teMe "IlocTOAHHBIN bubmorexa IIOK
JIEKTPHYECKHIT TOK" https://lesson.edu.ru
136 Pemenue 3amad mo Teme "IlocTosHHEII bubanorexa [IOK

AJIEKTPUUECKUN TOK"

https://lesson.edu.ru




O00011IEHE U CUCTEMATHA3ALIMS 3HAHUH 10

bubmmoreka [JOK

137 teMme "[IoCTOSHHBIN 37IeKTPUUECKU TOK" https://lesson.edu.ru
138 Kontponbras padota nmo teme "[locTossHHBII
AIIEKTPUYECKUM TOK"
DnexTpuyeckas HpOBOI[I/I\lj/IOCTB Pa3IMYHBIX BuGmiorexa [JOK
139 BEIIIECTB. DJIEKTPUUECKHUI TOK B METaJIIaX. ]
https://lesson.edu.ru
CBepXmpoBOIUMOCTh
DneKTpuYecKuil TOK B pacTBOpax M pacIjiaBax
140 BHGKT;)OHI/ITOB. 3aK0HLf®apa§eﬂ I[J'II:I brbmmorexa LIOK
https://lesson.edu.ru
AJEKTPOIN3a
141 DneKTpUIeCcKri TOK B razax. [lmazma brbmmorexa [IOK
https://lesson.edu.ru
142 DIIEKTPUUYECKUM TOK B Bakyyme. BakyymHbie bubmnoreka [IOK
puOOPEI https://lesson.edu.ru
143 DNEeKTPUYECKUH TOK B ITOIYIPOBOIHUKAX Bubmmoreka LIOK
https://lesson.edu.ru
bu6mmoteka [JOK
144 [TosrymmpoBOAHMKOBEIE TIPHOOPHI https:/lesson.edu.ru
du3nUecKuil MpakTUKyM 1o Teme "N3mepenue
CHJIBI TOKA ¥ HANPSHKEHUS B [IENTU TOCTOSHHOTO
TOKA MPH MTOMOIIM aHAJIOTOBBIX U MU(POBBIX
145 M3MEPUTENBHBIX TPUOOPOB" miH "3HAKOMCTBO
¢ urdpoBoii 1aboparopueii o Gusuke.
[Tpumeps! u3mMepenus GU3NUECKUX BETUUUH
MIPY IOMOIIA KOMITBIOTEPHBIX JATYUKOB"
Du3nYECKU MpakTUKyM 110 Teme "M3yduenue
146 HEPAaBHOMEPHOI'O IBUKEHUS C LIEJIBIO

OIpe/iesIeHNss MTHOBEHHOM ckopocTu"




147

duznueckuii NpakTUKyM 1o TeMe "H3Mepenue
YCKOPEHUS MPHU NPAMOIMHENHOM
PAaBHOYCKOPEHHOM JBUKEHHUH 10 HAKJIOHHON
mwIockocth'" iy "MccnenoBanue 3aBUCUMOCTH
IIyTU OT BPEMEHU IIPU PABHOYCKOPEHHOM
nBUKeHun"

148

®usnyeckuil npakTUkyM no reme "M3mepenue
YCKOpEHUs CBOOOIHOTO MajaeHus" Hin
"N3yueHue MBUKEHUS Tea, OPOIICHHOTO
TOPU30HTAIBHO"

149

du3nUeCcKuil TpakTUKyM 1o Teme "N3yuenne
JBUKEHHUS TEJIA 10 OKPYKHOCTH C IIOCTOSTHHOMN
10 MOJYJI0 ckopocThio" niu "MccnenoBanue
3aBHCHMOCTH [1€pH0JIa OOpAILCHHUS
KOHHUYECKOTO MasiTHHKA OT €ro napameTpoB"

150

Ouznyeckuii npakTukyMm no teme "M3mepenue
PaBHOJICVCTBYIOLCH CUJIBI TPU ABUKECHUU
Opycka o HaKJIOHHOM IMJIOCKOCTH" WK
"IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
BPEMEHH JIBMXKEHUs OpYyCKa MO HAaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0
Macchl”

151

Pu3N4YECKHUM NPAKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOUMX B IIPY’KUHE U PE3UHOBOM
oOpasiie, ot ux aehopmaruu" uiu "Nzydenune
JBMOKEHHS] CUCTEMBI T, CBI3aHHBIX HUTHIO,
MEePEeKUHYTOH uepe3 NErkuii 010K"

152

duznueckuii npakTukyM no teme "M3mepenue




ko3 (uIeHTa TpeHus 1Mo BEIUYUHE YITIOBOTO
kod(durmenta 3aBucumoctu Frp(N)" wiun
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTH C TIEPEMEHHBIM

ko3¢ pummenTom TpeHus" uinu "Nzydaenne
JBW>KEHMS TPy3a Ha Bally ¢ TpeHUEM"

153

@u3NYEeCKUM MPAKTUKYM 10 TEME
"HccnenoBanue yciaoBU paBHOBECUS TBEPIOTO
TeJa, UMEIOLLEro OCh BPAILECHUS" NN
"KoHCcTpyrpoBaHUE KPOHIUTEHHOB U pacyET
cua ynpyroctu" win "M3ydeHrne ycToM4rMBOCTH
TBEPAOIO TeJla, UMEIOLIEro IIoUAAb Onophl”

154

duznueckuil mpakTUKyM 1o teme "M3mepenue
MMITYJIbCA TeJia IO TOPMO3HOMY IyTH" UITU
"N3MepeHune CUITbI TATH, CKOPOCTHU MOJICIH
AJIEKTPOMOOMIISI ¥ MOIIIHOCTH CHUTBI TSTU" WITH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIa C
uMItyiascom cuibl" win "HccnenoBanue
COXpaHEHUs UMITYJbCa IIPU YIPYTOM
B3aumojeiicteun'" unu "Mamepenue
KHHETUYECKOM SHEPrUH TeJia 0 TOPMO3HOMY

n

yTH

155

Ouznyeckuil npakTUKyM 1o teme "M3yuenue
M30TEPMUYECKOTO Ipoliecca (PEeKOMEHI0BaHO
UCIOJIb30BaHKeE LU (PPOBOit TabopaTropun)" uim
"N3yueHue U30X0pHOro npouecca’ uiu
"U3ydenne n3obapHoro mporecca’ uim
"[IpoBepka ypaBHEHHS COCTOSTHUA"

156

duznueckuii npakTukyM no teme "M3mepenue




yrenapHol TemnoéMkocTu" unn "HccaenoBanue
MpoIlecca OCThIBAaHUS BEIECTBA" HIIH
"UccnenoBanue aauadbaTHOTO Mporiecca’ uiu
"N3yueHne B3aMMOCBSI3U YHEPTUH
MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUS U
TEeMIIEpaTypbl KUIIEHUSI dKUIKOCTEN"

157

®u3nvecKkuil mpakTUKyM no teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHUs )KUJKOCTE!" min
"N3mepeHue yaenbHON TEeII0ThI IIaBIeHUs
npaa" unu "M3ydeHnne cBOWCTB HACBITICHHBIX
napoB" unu "M3Mepenne abCcooTHOM
BJIQ)KHOCTH BO3/lyXa M OLIEHKA MacChl 1apOB B
nomenieHuun". Msmepenue ko3 pdunmeHTa
MTOBEPXHOCTHOTO HATSKEHUS

158

OU3NYECKUM MPAKTUKYM T10 TEME
"HaGmronenue npeBpalieHus YHEPTUH
3apsHKEHHOTO KOHAEHCATOpa B 9HEPTHIO
u3iydeHus ceeroauona” ninm "Msydyenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKALIECH
KoHAeHcaTop' nin "Pacnpenenenue pa3HoCcTH
MMOTEHIINAIOB (HAIPSDKCHUS ) TPH
MOCJIEIOBATEILHOM COEIMHEHHUH
KOHJIEHCAaTOpOB"

159

Pu3N4YECKUIM NPAKTUKYM 10 TEME
"HccenoBaHue CMEMAHHOTO COEAUHEHUS
pesucropoB” nnu "M3mepenue yaeapHoro
CONIPOTHUBIICHUS TPOBOIHUKOB" HUJIH
"UccnemoBanue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSHOKEHUS JUIsl TAMIThl HaKaIuBaHUS"




PuU3NYECKUM IPAKTUKYM 110 TEME
"Habmronenue anexkrponusa’ unu "M3mepenue
3apsiia OJTHOBAJICHTHOTO MOHA" MITH

160 "HccemoBanue 3aBUCUMOCTH COITPOTHUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WU
"CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU
mona”
PesepBHblii ypok. O6001ICHHE U
N bubnnoreka IIOK
161 CHUCTeMaTHu3aIys 3HaHUM 110 TeMe 1
R https://lesson.edu.ru
WHEMaTHK
162 PeseprHbIiii ypok. O600meHNE 1 bubmmoreka [IOK
cucTeMaTH3anus 3HaHuii o Teme "J{uHamuka" https://lesson.edu.ru
PeseprHbIii ypok. O600mEeHNE 1 Bu6 110K
. noIMoTeKa
163 cucTeMaTu3anusd 3Hanui mo teme "CraTuka )
| https://lesson.edu.ru
TBEPJIOTO Telia
PeseprubIiii ypok. O600meHNE U Bu6 10K
N nonMoTeKa
164 cucTeMaTH3alMs 3HaHUH 110 TeMe "3aKOHBI _
COXpaHEHUs B MEXaHHKe" hitps://lesson.edu.ru
PeseprubIiii ypok. O600meHNe 1 Bu6 110K
. noIoTeKa
165 cucreMaru3anus 3Hadui 1o treme "OCHOBEI httos://lesson.edu.ru
MOJIEKYJIIPHO-KHHETHIECKOU Teoprn” ' =
Peseprubiii ypok. O0001meHNE U Bub 10K
nonIMoTeKa
166 CHUCTeMaTHu3aIys 3HaHU M 10 TeMe ]
. " https://lesson.edu.ru
TepmoauHamuka. TeniaoBble MalIMHBI
PeseprHbIiii ypok. O600meHNEe 1 Bu6 LIOK
. noIoTeKa
167 cCUCTeMaTH3aIus 3HAaHUH 110 TeMe " ArperaTHbIe httos://lesson.edu.ru
coCTOsHMS BelecTBa. Pa3oBble MePexoanl” ] .
168 PesepBHbIii ypok. O600ImICHHE U bubmmoreka [JOK



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

CHCTEeMaTH3alus 3HaHUH 10 TeMe
"Onextpudeckoe nosue"

https://lesson.edu.ru

PeseprubIiii ypok. O600meHne u

. bubnunorexa LIOK
169 CUCTEMATHU3aLMs 3HAHUI [10 TEME 1
. y . https://lesson.edu.ru
[ToCTOSIHHBIN AIEKTPUICCKHIT TOK
P I .
€3epPBHBIN YPOK O606£LI€HI/IG u BuGmorexa LOK
170 cucreMaru3anusd 3Hauui o treme "Toku B 1
. https://lesson.edu.ru
pa3IMYHBIX Cpeliax
OBIIEE KOJMYECTBO YACOB I10 ITPOI'PAMME 170 16



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

KoumnuyecTBo yacos JJIeKTPOHHBbIE
Ne uugposbie
Tema ypoka KonTtposabubie | IlpakTHYeckne
n/n Bcero oOpa3zoBarteJibHbIE
padoThI padoThI
pecypebl
B3anMmopericTBrE TOCTOSHHBIX MAarHUTOB U
A bubmuoreka [IOK
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
https://lesson.edu.ru
'unoreza Amnepa
BekxTop MaranTHOM MH nu. [TpuHmun
5 cvite p03 . AYKRH o eP HH 1 bu6mmoreka [JOK
MMO3UIIMY MAarHUTHBIX ToJIeH. JImHum
yiep UH https://lesson.edu.ru
MarHUTHOW WHTyKITUU
3 MarnuTtHoe 1noJje NpoBOAHUKA C TOKOM. OIbIT 1 bubnuoreka [HOK
Opcrena https://lesson.edu.ru
bu6mmoreka [IOK
4 Cuna Amrepa, e€ HapaBICHUE U MOIYJIb 1
P P a4 https://lesson.edu.ru
bubmorekxa IIOK
5 Pemenune 3agau 1
https://lesson.edu.ru
6 [Ipumenenue 3akoHa Amrepa. 1 Bubnuorexa [LIOK
DeKTpOU3MEPUTEIBHBIE TPHOOPHI https://lesson.edu.ru
Cuna Jlopenna, e€ HanpaBJIeHHE U MOJYJIb.
7 I . pe sa . o? ac Y 1 bubmmoreka [JOK
BIDKCHU SDKEHHOM YaCTHIIBI B
P " https://lesson.edu.ru
OJIHOPOJIHOM MarHUTHOM TI0JIE
bubmuoreka [JOK
8 Pemenue 3amau 1 1
https://lesson.edu.ru
bubmnoreka [IOK
9 Pa6ora cumnsl JlopeHma 1 1
https://lesson.edu.ru
10 Pemenne 3amau 1 bubmunoreka IIOK



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

https://lesson.edu.ru

11 MarsuTHOE I10JI€ B BEILIECTBE. bu6mmoreka [IOK
deppoMarHeTHKH, napa- u AuaMarHeTHKH https://lesson.edu.ru
12 OcHoOBHBIE CBOMCTBA (heppPOMArHETHKOB. bubmumoteka [IOK
[Mpumenenune peppoMarHeTHKOB https://lesson.edu.ru
bubauorexa [IOK
13 Pemenue 3amad o teme "MarauTtHOe none" ]
https://lesson.edu.ru
bubmmoreka [IOK
14 Pewenne 3agau no reme "MaruutHoe nosue"
https://lesson.edu.ru
15 SIBneHune 3NEeKTPOMarHUTHOM HHAYKIIUH. bubnuorexa LIOK
[ToTok BekTOpa MAarHUTHOW WHIYKITHH https://lesson.edu.ru
bu6nuorexa [IOK
16 SAC unayiumn https:// Iessonidu.ru
17 3aKOH 3JICKTPOMArHUTHON WHYKITUN bubmuoteka [IOK
dapanes https://lesson.edu.ru
18 Buxpeoe anexktpuyeckoe nose. Toku Dyko ﬁgfg;?g:;)anggfm
19 O1C MHAYKUINH B ABMOKYILIXCS TIPOBOJHUKAX ﬁgfgjﬁ;:;anggfm
20 Pemenue 3amau Bubmiorexa LIOK
https://lesson.edu.ru
bubmmoreka [IOK
21 Hpasio Jlerua https:// Iessongdu.ru
99 NunyktuBHOCTH. KaTylllka MHIyKTUBHOCTH B bubmnotexka [IOK
I[EITH ITOCTOSTHHOT'O TOKa https://lesson.edu.ru
93 SAsnenne camonnaykunu. IC bubnuoreka [HOK
CaMOMH/IyKIIUU https://lesson.edu.ru
24 OHeprusi MarHUTHOTO NOJIs KaTYIIKU C bubnuorexa LIOK



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

TOKOM. SHGKTpOMaFHI/ITHOC IIOJIC

https://lesson.edu.ru

bu6mmoreka [IOK
25 Pemenune 3agau
https://lesson.edu.ru
26 0O0001eHEe ¥ CUCTEMATH3ALM 3HAHWH 10 bubmorekxa IIOK
Teme "DNeKTpoaruHaMuKa" https://lesson.edu.ru
27 KonrtponsHas pabora o reme
"OnexkTpoauHamMuKa"
28 Konebarenbnas cucrema. CBOOOAHBIE bubmmoreka [IOK
kosiebanus. ['apMoHHYEeCKHe KOJIeOaHus https://lesson.edu.ru
29 KunemaTndeckoe 1 fTHHAMHUYECKOE OIIMCAHUE bu6mmoreka [JOK
KOJICOATEBHBIX IBHIKCHHI https://lesson.edu.ru
DHepreTuyeckoe onucanue. BeiBo
30 JTMHAMHUYECKOTO ONMMCAHUS TAPMOHUYECKUX bubmuoreka IIOK
KOJICOAHU I U3 UX YHEPreTUUECKOTO U https://lesson.edu.ru
KHHEMATHYECKOTO OITMCAHUS
bubmmoteka [JOK
31 AMIunTyna u gasa KoneOaHHi
yaa u ¢ https://lesson.edu.ru
[lepron n wactora konebanuid. [lepruos
MaJIBIX CBOOOIHBIX KOJEeOaHUI
bubanorexa [IOK
32 MaTeMaTu4yecKoro MasiTHuka. [lepuon
. https://lesson.edu.ru
CBOOOJTHBIX KOJICOAHUH MPYKUHHOTO
MasiTHHKA
33 3aryxaroume KosueOaHus. BeiHyXIeHHBIE bubmmoreka [IOK
KosieOanus. Pe3onanc https://lesson.edu.ru
bubmorexa IIOK
34 ABTOKOICOaHUS &
https://lesson.edu.ru
bubanorexa [IOK
35 Pemenue 3agau

https://lesson.edu.ru




36 Ypok-koHbpepenus "MexaHuueckue bubmmoreka [IOK
KoJIe0aHMsI B MYy3bIKaJIbHBIX HHCTPYMEHTax" https://lesson.edu.ru
37 0O0001IeHE U CUCTEMAaTH3AINS 3HAHWH 10 bubmorekxa [IOK
teme "Mexanuueckue Koeoanus" https://lesson.edu.ru
38 DIEKTPOMArHUTHEIC KOJICOAHMSI. bubnuoreka [IOK
KonebaTenbHblid KOHTYP https://lesson.edu.ru
®opmyna Tomcona. CBsI3b aMILITUTY/IbI
pMY. }iﬂ bubanorexa IIOK
39 3apsjia KOHAEHCATOopa C aMIUIUTYON CHIIBI
https://lesson.edu.ru
TOKa B K0JIEOATETbHOM KOHTYPE
40 3aK0H COXpaHEHHS YHEPTUH B UCATHHOM bubmmotexka [IOK
KOJIeOATETLHOM KOHTYpE https://lesson.edu.ru
3aryxaromnme 3JeKTPOMarHuTHbIC KOJICOaHHUS.
41 BHI}{IX EHHBIE aneIIzT OMAarHUTHBIE bubmmoreia LIOK
T P https://lesson.edu.ru
KoseOaHus
42 [lepemennslii Tok. Pe3ucTop u koHaeHcaTOp B bubnuorexa LIOK
IeTTH IEPEeMEHHOT0 TOKA https://lesson.edu.ru
43 Karymka MHAYKTUBHOCTH B LIETIH Bubmuorexa LIOK
HIEPEMEHHOTO TOKa https://lesson.edu.ru
44 3akoH OMa JJ1 3JEKTPUYECKOM e bubmorekxa [IOK
HEPEMEHHOTO TOKa https://lesson.edu.ru
MouHOoCTh NEPEMEHHOIO TOKA.
45 A i P . bubmnoreka [IOK
MIUTMUTYIHOE U JIeHCTB ee 3HaYCHHE
YA FICHCTBYIOM https://lesson.edu.ru
CHUJIBI TOKA U HAIIPSDKEHUS
. bubmoreka IIOK
46 Pe3oHaHc B anekTpuyecKoi nenu
https://lesson.edu.ru
bu6mmoteka [IOK
47 Pemenue 3agau
https://lesson.edu.ru
48 WneansHblif Tpancdopmarop. [Iponssoactso, bubnuorexa LIOK




nepeaaya 1 noTpedieHue MeKTPUIECKOl’
SHEPIUU

https://lesson.edu.ru

DKOJIOTHYECKUE PUCKH TIPU TIPOU3BOJICTBE

bu6mmoreka [IOK

49 anekTposHepruu. KynbTypa ncnonb3oBaHus
P P YIBTYP . https://lesson.edu.ru
AJIEKTPOIHEPTUHU B TIOBCETHEBHOM KU3HU
bubauorexa [IOK
50 Pemenue 3agau
https://lesson.edu.ru
bubmmoreka [IOK
51 Pemenne 3agau
https://lesson.edu.ru
59 O0001eHE ¥ CUCTEMATH3AINS 3HAHW 10 bubmorekxa [IOK
Teme "JNeKTpOMarHuTHbIC KojeOanus" https://lesson.edu.ru
53 MexaHnueckue BOIHbL. XapaKTepUCTUKU bubnuoreka [HOK
MEXaHHYECKHX BOJIH https://lesson.edu.ru
. bubnuoreka [IOK
54 CBolicTBa MEXaHUUYECKUX BOJIH
https://lesson.edu.ru
bubmmoteka [JOK
55 3ByK. XapaKTEepUCTHKHU 3ByKa
Y- Adp P e https://lesson.edu.ru
56 HNudpassyk u yapTpasByk. lllymosoe bubmnoreka [IOK
3arpsA3HEeHNE OKPYKAIOIICH Cpe/Ibl https://lesson.edu.ru
bubanorexa [IOK
57 Pemenne 3agau
https://lesson.edu.ru
58 ONEKTpOMAarHUTHBIE BOJIHBL. M3nyuenue bubnuorexa LIOK
3JEKTPOMarHUTHBIX BOJIH https://lesson.edu.ru
59 DHeprus JIEeKTPOMarHuTHHIX BOJTH. CBo#iCTBa bubmnotexka [IOK
3JIEKTPOMAarHUTHBIX BOJH https://lesson.edu.ru
[Ikana »1eKTpPOMarHUTHBIX BOJIH.
P bubmuoreka IIOK
60 [IprMeHeHune 31eKTPOMAarHUTHBIX BOJIH B

TEXHUKE U ObITY

https://lesson.edu.ru




HpI/IHI_II/IHBI PAaaroOCBA3U U TCIICBUICHU .

61 Paguonoxanus. NeKTpOMarHuTHOE Bubmmoreka LOK
. https://lesson.edu.ru
3arpsi3HEHUE OKPYXKaIoLIel cpeibl
62 KonTposbnas padota o teme "Konebanus u
BOJIHBI"
63 Cgert. 3aKOH NMPSAMOJIUHEHHOTO bubnuoreka [IOK
pacnpocTpaHeHUs CBETa https://lesson.edu.ru
Pemenne 3anay Ha IpUMEHEHUE 3aKOHA bubmmoreka [IOK
o4 IPSMOJIMHEHHOTO PACIIPOCTPaHCHHSI CBETa https://lesson.edu.ru
Otpaxenue ceta. [mockoe 3epkaio. bubmmotexka [IOK
05 Coepuueckoe 3epkaiio https://lesson.edu.ru
[Ipenomiienue cBeta. AGCOJIIOTHBIN U
OTHOCHUTEJIbHBIN IMOKa3aTeNb IPEIOMIICHUSI.
66 [TonHoe BHYTpeHHEe 0Tpa>1<eHEe. Bubmorexa [OK
. https://lesson.edu.ru
[IpenenbHbIN Yyro NOJHOTO BHYTPEHHETO
OTpaXeHUs
67 Pewienne 3a1a4 Ha TpUMEHEHUE 3aKOHOB bubmmoreka [IOK
OTPXCHHUS U TIPEIIOMJICHHS CBETa https://lesson.edu.ru
68 Xox my4en B mpusMe. Jucnepceus cBeTa. bubmnoreka [IOK
CrnoxHbIi cocTaB Oeoro cera. Lper https://lesson.edu.ru
69 JInn3bl. DOKYCHOE pACCTOSHUE U ONITHYECKAs bubnumoteka [IOK
CHJIA JIMH3BI https://lesson.edu.ru
20 [TocTpoenue nzobpakeHuH B IMH3aX U UX bubnuorexa LIOK
cucTeMax. YBEINUYCHUE TUH3bI https://lesson.edu.ru
Pewienne 3aga4 Ha mocTpoeHUE
71 1/1306pa>1<eH1/f[1?1 HOJIy‘-Iael\I;LIX C IIOMOIIIBIO bubmiorexa LIOK
’ https://lesson.edu.ru
JINH3
72 I'ma3 kak onTHdeckas cucTeMa bubmmorexa [JOK




https://lesson.edu.ru

73 Pewenne 3anau. [lpenensl npumMeHUMOCTH bubnuorexa LIOK
reOMETPHUYECKON ONTHKHU https://lesson.edu.ru
74 CKOpOCTb CBETA U METOIbI €€ U3MEPEHUS bubmoreia LIOK
https://lesson.edu.ru
75 Hucnepcus ceera Bubmorexa LIOK
https://lesson.edu.ru
bubmmoreka [IOK
76 Murepgepenus ceera https://lesson.edu.ru
77 KorepeHTHbIE HCTOUHUKH. Y CIIOBUS bubnuorexa LIOK
HaOJI0ICeHN I MAKCUMYMOB 1 MUHIMYMOB https://lesson.edu.ru
bu6nuorexa [IOK
8 Pemerte 3872 hitps:// Iessonidu.ru
79 [Tpumenenue naTEpPEepeHINN EH6H_HOTeKa oK
https://lesson.edu.ru
bubmmoreka [IOK
80 Jlicpparuis coera https://I essongdu. ru
81 Hudpakunonnas pemérka. Y CcioBue bubmnoteka [IOK
HAOJTIO/ICHUS TTIABHBIX MAKCUMYMOB https://lesson.edu.ru
82 Pemenue 3amau Bubmiorexa LIOK
hitps://lesson.edu.ru
83 [Tonepeuynocts cBeTOBBIX BOH. [lomspusanus bubnuorexa LIOK
cBeTa https://lesson.edu.ru
bubnuorexa LIOK
84 Petmietitte 3272 https:// Iessongdu.ru
85 CBeTOBBIC SIBJICHUS B TIPUPO/IE bubmmoreia LIOK
https://lesson.edu.ru
86 O0001IeHrEe U cUCTEMATH3AI NS 3HAHUN 110 bubmmorexa [JOK



https://lesson.edu.ru/
https://lesson.edu.ru/
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https://lesson.edu.ru/
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teMme "Ontuka"

https://lesson.edu.ru

87 KonrtponsHas pabora no teme «OnTHKa»
["'paHHIIBI TPUMEHUMOCTH KJIACCUIECCKOM
p p bu6mmoteka [IOK
88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U
https://lesson.edu.ru
MPUHITUT OTHOCUTEIHBHOCTH
89 [locTynaTel cienuanbHON TEOPUHU Bubmuoreka [IOK
OTHOCHTEIBHOCTH https://lesson.edu.ru
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Yciosue
peObp P bubmuoreka [JOK
90 NPUIUHHOCTH. OTHOCUTEIBHOCTH
https://lesson.edu.ru
OJIHOBPEMEHHOCTH. 3aMe IJICHIE BPEMEHH U
COKpAILICHHUE JTHHBI
91 DHEPrusi ¥ UMNYJIbC PEIITUBUCTCKOM bubmnoreka [IOK
YACTHIIBI https://lesson.edu.ru
92 CBsi3b MaccChl ¢ SHEPTUEH U UMITYITBCOM bubmunoteka [IOK
PEIATUBUCTCKOM YACTHIIBI. DHEPTHS TOKOS https://lesson.edu.ru
bu6mmoreka [JOK
93 PaBHOBeCHOE TEITOBOE H3ITydeHUE
https://lesson.edu.ru
bubnuorexa LIOK
94 3akoH cMmeleHus Buna 1
https://lesson.edu.ru
bubnunoteka [IOK
95 I'unote3za M. Ilnanka o kBanTax. @OTOHBI 1
https://lesson.edu.ru
bubmmoreka [IOK
96 DHeprus ¥ UMITYJIbC (POTOHA 1
https://lesson.edu.ru
97 ®dotorddext. OnbiThl A. I'. CroneTona. bubmnoreka [IOK
3akonbl poToaddekra https://lesson.edu.ru
08 VYpaBuenue Diinmreiina s porodddexra. bubnuorexa [IOK

"Kpachas rpanuna" porosdpdexra

https://lesson.edu.ru
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bu6mmoreka [JOK

99 .0 I1. H. JIe6
JlaBnenue cBeta. ONbITHI cOexeBa https://lesson.edu.ru
bubmorekxa [IOK
100 B i
OJIHOBBIC CBOMCTBA YaCTHUI] https://lesson.edu.ru
o1 BOJ:SILIeI[e ]5;)605251. I[J:)I;I(za B:;IHBI ne bporinsa Bu6motexa LIOK
U pa3Mepbl 00J1aCTH JIOKAJIU3aIlUH
p pu . https://lesson.edu.ru
JBIDKYILICHCST YaCTHUIIBI
102 K . bubmuoreka [JOK
OPITYCKYJISIPHO-BOJIHOBOM Tyaanu3m httos://lesson.edu.ru
103 T bubmorekxa [IOK
a AJIEKTPOHOB Ha crajia
HPPAKIHAJCKTPOHOR Hd KpHCTAILIAX https://lesson.edu.ru
Cnennduka u3sMepeHuil B MUKPOMHUPE.
wi P . P vp bu6mmoreka [JOK
104 CooTHOIIICHUST HEOTIPEACTEHHOCTEH
N https://lesson.edu.ru
I'eitzenbepra
bu6muoreka IIOK
105 P
CIICHHC IpaguHecknx saza: https://lesson.edu.ru
bu6mmoreka [JOK
106 P &
CHISHHE PACHETHR 34Ra% https://lesson.edu.ru
107 KonTtponbnas padota o Temam: "OCHOBBI
CTO", "KopmyckyasipHO-BOJIHOBOM ayasin3m"
108 OnbIThI O MUCCIIEJOBAaHUIO CTPOEHUS aTOMa. bubnuorexa LIOK
[Tnanerapuas mozens aroma Pesepdopaa https://lesson.edu.ru
bu6mmoteka [IOK
109 [Mocrynater bopa
Y P https://lesson.edu.ru
110 Bunasl criektpoB. CeKTp ypoOBHEH >HEpPruu bubmnoreka [IOK
aToma BOZOpoJa https://lesson.edu.ru
11 CrioHTaHHOE U BBIHY)KJICHHOE U3Iy4eHHE bubnuoreka [HOK

CBC€Ta

https://lesson.edu.ru
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bu6mmoreka [JOK

112 Jlaze
P https://lesson.edu.ru
Hyknonnas mozens sapa I eiizen6epra-
113 HyK 3 s P p bubmuoreka [JOK
BaHEHKO. 3apsi U MacCOBOE YMCIIO Apa.
DA P https://lesson.edu.ru
H3otonbl. PagnoakTMBHOCTH
3aKoH panoaKkTUBHOrO pacnaaa. CBoiicTea
114 MOHU3UPYIOLIETO u3ilydeHus. Biusaue bubnuorexa LIOK
PalMOaKTUBHOCTH Ha )KMBbIE OPIaHU3MBI. https://lesson.edu.ru
Ho3umerpus
DHeprus CBS3HM HYKJIOHOB B sifipe. SnepHbie
cuibl. JledexT maccsl siapa. SnepHble
115 peakuun. Snepubie peaktopsl. [IpodieMbr bubmmoreka [IOK
YIIPABISEMOI0 TEPMOSIEPHOIO CHHTE3A. https://lesson.edu.ru
DKOJOTUYECKHUE ACTIEKThI PA3BUTHS SIIEPHON
SHEPTreTUKHU
Mertopb! perucTpanuu U UCCIETOBAHUS
3JeMeHTapHbIX yacTull. OyHAaMeHTalIbHbIE
IV) i bubmorekxa [IIOK
116 B3auMMOeiicTBUA. baprOHbI, ME30HBI U
. https://lesson.edu.ru
nentoHsl. IIpencrasnenne o CranpapTHoOM
moaenu. KBapk-riitooHHast MOZIeNb aApOHOB
duzuka 3a npeaenamu CtaggapTHON MOIEIH.
N P N P bubnuoreka [IOK
117 TémHass maTepus U TEMHAsI DHEPTHUSL.
. https://lesson.edu.ru
EnnHcTBO Qu3nueckoi KapTUHBI MUPa
118 Orarbl pa3BUTHsI ACTPOHOMMH. 3HAUEHUE bubnuorexa LIOK
aACTPOHOMUU https://lesson.edu.ru
[TpuMeHNMOCTH 3aKOHOB (DU3UKH IS
119 0OBSCHEHUS TTPUPOJIBI KOCMUYECKHIX bubmnoreka [IOK

00BeKTOB. MeTO/Ib aCTPOHOMUYECKHX
HUCCIEeN0OBaHUN

https://lesson.edu.ru
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COBpeMCHHBIe OIITHYCCKHUC TCIICCKOIIBI,

120 aIMOTENIECKOIBI, BHEaTMOC(hepHas Bubmmoreka LOK
bal ’ P https://lesson.edu.ru
aACTPOHOMUS

121 Bun 3Bé3nHoro neba. Co3Be3aus, sipkue bubmorekxa IIOK
3BE3/IbI, TUIAHETHI, X BUIUMOE JIBHIKEHUE https://lesson.edu.ru
Conneunas cucrema. Conuue. ComHeuHas

H bubmuoreka [IOK

122 aKTUBHOCTD. MicTounuk sHepruu CosiHIIAa U

; https://lesson.edu.ru
3BE3N
3BE3/1bI, UX OCHOBHBIC XapaKTEPHUCTHUKH.
123 il a)I aMMa "CIieKTpa i IZlcc bubamoreta LOK
u MMa "CIeKTpaibHbIA KJIacC —
P | P https://lesson.edu.ru
CBETUMOCTh
. bubnunorexa LIOK
124 3Be31bI TVIaBHOM OCIEN0BATEILHOCTHA
https://lesson.edu.ru
Buyrpennee ctpoenue 38€31. CoBpeMeHHbBIE

195 IIPEACTABICHUS O IPOUCXOKICHUH U bubnuorexa LIOK
sposiroruy CoJiHIA U 3BE3]1. DTaIbl )KU3HU https://lesson.edu.ru
3BE3]

126 Mneunsiit [Iyre — Hama I'anaktuka. Turnsr Bubnuorexa [LIOK
rajgakTuk. YEpHbIe ABIPHI B sApax TaTakKTHK https://lesson.edu.ru
Bcenennas. Pacumpenune Beenennoii. 3akoH

bubmoreka IIOK
127 Xa060ma. Teopust bonbIioro B3phIBa.
https://lesson.edu.ru
PennkroBoe nsnyduenue

128 Macurrabnas ctpykTypa BeenenHoit. bubnuorexa LIOK

MeraranakTuka https://lesson.edu.ru
. bubmnotexa [IOK

129 Hepeméunsie mpobiaemMbl aCTPOHOMHH 1

https://lesson.edu.ru

130 PU3NYECKUM IPAKTUKYM 110 TEME

"UccnenoBaHre MarHUTHOTO ITOJIS
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MMOCTOSHHBIX MarHuToB" uinn "HUccnenoBanue
CBOUCTB (peppOMarHeTUKOB" UITU
"UccaenoBanue AeiiCTBUS IIOCTOSHHOIO
MarHuTa Ha paMKy ¢ TOKOM"

131

DU3NYECKHUM IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amnepa unu "Uzydenne
3aBUCUMOCTH CUJIbI AMIIepa OT CHUJIbI TOKA"
unu "OnpeneneHre MarHUTHOM UHIYKIIMY Ha
OCHOBE U3MEpPEHHUs cuibl Amnepa”

132

DU3NYECKHUI TPAKTUKYM 10 TEME
"UccnenoBanue saBI€HUS SJIEKTPOMArHUTHOM
uHaykuu" win "Onpenenenne HHIyKIuu
BUXPEBOI'O MarHUTHOTO moJis"

133

Ou3NYECKHI MPAKTHUKYM T10 TeMe
"UccnenoBanue siBIEHUS CAMOUHAYKIIUH"
win "COopka MOJAENH 3JEKTPOMAarHUTHOTO
reHeparopa"

134

DU3NYECKUM IPAKTUKYM 110 TEME
"N3MepeHue nepruoia CBOOOJHBIX KOJIeOaHmit
HUTSHOTO ¥ IPY’)KUHHOI'O MasiTHUKOB"

135

®u3NYeCKHil IPAKTUKYM IO TEME
"TIpeoOpa3oBaHme SHEPTUU B IPYKUHHOM
MagaTHUKe"

136

DU3NYECKUM IPAKTUKYM 110 TEME
"HccienoBanne epeMEHHOI0 TOKa Yepe3
IIOCJIEJOBATEIbHO COEJUHEHHBIE
KOHJEHCATOP, KAaTYIIKy U Pe3UCTOp" Uin
"UccnenoBanue paboThl HCTOYHUKOB CBETA B
[ENH TePEMEHHOT0 TOKa"




137

®uznuecKkuil NpakTUKyM 1o TeMe "M3ydenue
apaMeTPOB 3BYKOBOW BOJHBI"

138

Pu3NYeCKN IPAKTUKYM 10 TEME
"3Mepenue nokazartess peaoMIICHUS
crexna" wim "llonydenne n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajla U JIMH3bI"

139

®u3NYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsIHMS OT BeLecTBa (Ha mpuUMepe
Kuakux iuH3)" unu "M3mepenne GokycHOTO
pacCTOSTHUS pacCeUBAONIMX JIMH3"

140

DU3NYECKUM IPAKTUKYM 110 TEME
"Ha6monenue qudpakiuu, uHTepdepeHun
U NoJIsipU3aluy ceera"

141

PU3NYECKUM IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJabca U SHEPTUU
pensTUBUCTCKUX YacTHIl (o pororpadusm
TPEKOB 3aPsUKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

142

®u3NYeCKHil IPAKTUKYM IO TEME
"U3mepenue noctosiHHOM [I1aHnka Ha OCHOBE
uccienoBanus Gorodddexra” wim
"UccnenoBanne 3aBUCUMOCTH CHIIBI TOKA
4yepe3 CBETOAMO]T OT HANPsKEHUS "

143

DU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3peKeHHOTO
aTOMapHOT0 BOAOPO/A U U3MEPEHHE
noctosiHHOM Punbepra"

144

PU3NYECKUI IPAKTUKYM 10 TEME




"HccnenoBanue paIuoakTUBHOTO (OHA C
UCII0JIb30BaHUEM Jo3umeTpa" win "U3yuenue
MOIJIOIIEHUS OeTa-4acTHIL ATIOMUHHEM"

145

DU3NYECKUI TPAKTUKYM T10 TEME
"HaGmroaeHus 3BE31HOTO Heba
HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN TS
OTIpe/eNIeHUsI TIOJI0KEHUS HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOTo MOTyIapus U sIPKue
3BE31bl" uin "HaOmroneHnsa B TenecKon
JlyHBl, IIIaHET, TYMAHHOCTEU U 3BE3IHBIX
CKOILICHHI"

146

O00011IeHrE U cUcTeMaTH3alus 3HaHui. Poib
(bU3MKY 1 aCTPOHOMHH B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COIMAILHON B DTHIECKOH
chepax AesITeIHPHOCTH YEIOBEKa

bubnuoreka [IOK
https://lesson.edu.ru

147

00001IEeHe 1 cucTteMaru3anus 3Hauii. Poib
U MeCTO (PU3UKHU M aCTPOHOMHH B
COBpPEMEHHOM HAy4YHOH KapTHHE MUPa

bubmorekxa [IOK
https://lesson.edu.ru

148

0O0001menre 1 cucremMarusanus 3Haauii. Poias
dusngeckol Teopur B GOPMHUPOBAHIHT
IpeICTaBIeHU 0 PU3NYECKON KapTHHE
MUpa, MeCTO GU3HMUECKON KapTHUHBI MHUPA B
00I1IeM psiy COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX MPEACTABICHUN O IPUPOJIC

bu6muoreka IIOK
https://lesson.edu.ru

149

O0001IEHE ¥ CUCTEMATH3ALM 3HAHWI 10
teme "Kunemartnka"

bubmorekxa IIOK
https://lesson.edu.ru

150

0O0001eHNE ¥ CUCTEMATH3ALNS 3HAHU 10

bubmorexa [JOK



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

teMe "Kunemartuka"

https://lesson.edu.ru

151 O06001IeHNEe ¥ cCUCTeMaTU3aIus 3SHAaHUH 110 bubmuoreka [JOK
teme "JIlunamuka" https://lesson.edu.ru
152 0O0001eHEe ¥ CUCTEMATH3ALM 3HAHWH 10 bubmorekxa IIOK
teme "CraTtuka TBepIoro tena' https://lesson.edu.ru
153 O0001IeHNE ¥ CUCTeMaTU3alus 3SHAaHUH 110 bubmuoreka [IOK
Teme "3aKOHBI COXpaHEHUs B MEXaHUKe" https://lesson.edu.ru
O06001eHre U cCUCcTeMaTU3aIus 3SHAaHUH 110
" . bubmnuorexa IIOK
154 Teme "OCHOBBI MOJIEKYISIPHO-KHHETHYECKON
| https://lesson.edu.ru
TEOPUH
155 O0001IeHEe ¥ cCUCTeMaTU3aIus 3SHAaHUH 110 bubmuoreka [JOK
teme "Tepmoannamuka. TeraoBsle ManmHbl" https://lesson.edu.ru
O0o00IIeHEe ¥ CHCTeMaTU3allHsI 3SHAHUH 110
" bubmuoreka LIOK
156 TeMe "ArperaTHble COCTOSHUS BEILIECTBA.
" https://lesson.edu.ru
®a30BbIe NEPEXOBI
157 O06001eHre ¥ CUCTeMaTU3aIus 3SHAaHUH 110 bubmuoreka [JOK
TeMe "DnekTpudeckoe mosue" https://lesson.edu.ru
158 O0001IEeHE ¥ CUCTEMATH3ALM 3HAHWH 10 bubmorekxa [IOK
teme "TIoCTOSHHBIN 3JIEKTPHUECKUM TOK" https://lesson.edu.ru
159 O06o0mmeHre U cucTeMaTH3aIus 3SHaHUH 110 bubmmoreka [IOK
teme "ToKM B pa3iiuuHbIX cpeaax” https://lesson.edu.ru
160 O06001eHre ¥ cUCcTeMaTH3aIus 3SHAHWUH 110 bubmuoreka [JOK
teme "MarauTtHoe mose" https://lesson.edu.ru
PeseprubIii ypok. O6001meHNEe 1
P P . bubmuoreka [JOK
161 cUcTeMaTu3alus 3HaHUM [0 TeMe ]
. . https://lesson.edu.ru
DNeKTpOMarHuTHas WHYKITU s
162 Peseprublil ypok. O0o0meHne u Bubmuoreka [IOK

CHUCTEMAaTU3aluA 3HAHUM 110 TEME

https://lesson.edu.ru
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"Mexannyeckue Konebanus"”

PesepBHelit ypok. O600ImeHNE U

. bubmuorexa LIOK

163 CUCTEeMaTH3aIus 3HAHUH 110 TeMe 1
" " https://lesson.edu.ru

DNEeKTPOMarHUTHBIE KOJICOaHHSI
PesepeHelii ypok. O000ICHNE 1

164 CHCTEMaTHU3alMs 3HAHUM 110 TEME 1 bu6mmoteka [IOK
"MexaHHYeCKHE U 3JIEKTPOMAarHUTHBIE https://lesson.edu.ru
BOJIHBI"

165 PesepsHblit ypok. O6001IeHE 1 1 bubnuorexa LIOK
cUCTeMaTH3alus 3Hanui mo reme "Onruka" https://lesson.edu.ru
PezepHublii ypok. O0o01meHne u

P P IVH " bubnuorexa LIOK

166 cucTeMaTH3anys 3HaHui o Teme "OCHOBBI 1 _

. https://lesson.edu.ru
CTO
PesepBubii ypok. O0001EHE 1

P P . bubnuoreka [IOK

167 CHUCTEMAaTH3alUsA 3HAHUN 10 TEME 1 ]

" " " https://lesson.edu.ru
KopiyckysipHO-BOIHOBON TyaJIi3M

PezepBHblil ypok. O0o01meHne u

P P IVH " bubnuorexa LIOK

168 cUcCTeMaTu3aIus 3HaHui o teme "dusuka 1
" https://lesson.edu.ru

aToMa
PesepuEli ypok. O000IIEHNE 1

P P . " bu6nuoreka [IOK

169 cucTeMaTH3anus 3HaHui o Teme "dusuka 1 _

" https://lesson.edu.ru
ATOMHOTO SIJIpa | AJIEMEHTAPHBIX YaCTHI]
PezepBHublii ypok. O0o01eHre u
P P IVH " bu6nuorexa LIOK
170 cUcTeMaTu3alus 3HaHUU 110 TeMe "DIIeMEHThI 1

| https://lesson.edu.ru

acTpoU3UKHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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YYEBHO-METOJANUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IbHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

» ®usuka, 10 knacc/ Kabapaua O.®@., Opaor B.A., Osenuuk D.E. u apyrue;
nox peaakmuent [Imackoro A.A., Kabapauna O.D., AKuroHepHOE 00IIeCTBO
«Mz3narenscTBOo «IIpocBemienne»

» ®usuka, 11 kinacc/ Kabapaua O.®., 'mazynor A.T., Opnos B.A. u apyrue;
nop peaakmuent [Imackoro A.A., Kabapauna O.®., AkKiroHepHOE 00IIECTBO

«IM3parensctBO «IIpocBemeHue»

METOOAUYECKHUE MATEPUAJIbI JISA YYUTEJIA

» dusuka, 10 kmace/ Kabapaun O.D., Opnos B.A., Oenunk D.E. u apyrue;
nox peaakmuen [Imackoro A.A., KaGapauna O.®., AKIHOHEpHOE OOIIECTBO
«IM3parenscTtBO «IIpocBemieHue»

» ®usuka, 11 kinacc/ Kabapaua O.®., I'mazyno A.T., Opnos B.A. u apyrue;
nop peaakiuent [Imackoro A.A., Kabapauna O.D., AKuroHepHOe 00I1eCTBO

«IM3parensctBO «IIpocBemenne»

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://school-collection.edu.ru



