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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenun
npenojaBanus yueOnoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPraHU3ALUIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
MPOTPAMMBEL.

BocnuraTenpHblil MOTEHIIMAN JTAHHOTO Y4e€OHOro mpeaMeTa oOecreyuBaeT
peanu3alyio CIEAYIONUX IEJeBhIX MPUOPUTETOB BOCIUTAHUS OOYyYArOITUXCS
COO:

1. BocniuThlBaTh TIPaMOTHBIX, OOpPA30BaHHBIX JIIOJAEW, NATPHOTOB CBOEH
CTpaHbl, JIOAEH C AKTUBHOM TPaXJAHCKOW IO3MLIMEN, KOHKYPEHTHO-
CIIOCOOHYIO JINUHOCTh; TPOJIOJHKATh Pa3BUTHE BAPUATUBHOTO 00Opa30BaHUS B
IIKOJIE, BHEAPSISE B MPAKTUKY HAIMOHAIBHO- PETrHOHAJIBHBI KOMIIOHEHT.
[TocTpoeHue 00pa30BaTEIbHOM TIPAKTUKKA C YYE€TOM PETUOHAIBHBIX,
COLMAJIBHBIX TEHJICHIIMWA, BOCIHUTAHWE AETEH B IyXE YBAXKCHUS K CBOEHU
IKoJje, ropoay, kpar, Poccuu, ucropuu Poccuu u pogHoro kpasi.

2. IlpoBoguth pabOTy B COOTBETCTBUM C CHCTEMOM TMPOGUIAKTHKH
0€3Ha[30PHOCTU U TIPABOHAPYIICHUI HECOBEPIIIEHHOJIETHUX

3. CopetictBoBaTh (hOPMHUPOBAHUIO CO3HATEIILHOTO OTHOIICHUS Y4YaIlIuXcs K
CBOEH JKHU3HU, 3JI0POBBIO, @ TAKXKE K JKU3HU WU 3J0POBBI0 OKPYHKAIOIINX
monei, obecnedyenne B MBOY COII Ne 1 ycnoBuit ¢usnyueckoro,
MICUXOJIOTUYECKOTO, COLIMAJIbHOTO u JTyXOBHOTO koMpopTa,
CIIOCOOCTBYIOIIMX COXPAHEHUIO U YKPEIUICHHIO 3JI0pOBbSl CYOBEKTOB
o0paszoBaTeILHOTO Mpolecca, (HOPMUPOBAHUIO DKOJOTMUYECKON KYJIBTYPHI,
WX TMPOAYKTUBHOW y4eOHO-MIO3HABATEIHHON ACATEILHOCTH, OCHOBAHHOW Ha
pallMOHAJIBHOW OpraHu3allui y4eOHOro TpyJa M KYJbType 3JI0POBOTO
o0paza >KM3HH JINYHOCTH.

4. OpranuzoBaTh pabOTy C CEMbSIMH IIKOJBHUKOB, WX POJIUTEISAMH WU

3aKOHHBIMU TPEJACTaBUTEISMH, HAMPABJICHHYIO Ha COBMECTHOE PEILCHHE

npo0eM JTUYHOCTHOTO Pa3BUTHUS JETEH, CO37aTh YCJIOBHS [JISl y4acTHS
ceMel ydyaluxcsi B BOCHUTATEIbHOM IMPOIECCE, PA3BUTUS POAUTEIHCKUX

OOIIECTBEHHBIX OOBEIUHEHUN, TOBBINICHUS] AKTUBHOCTH POAUTEIHCKOTO

COOOIIIECTBA; MPUBJIEKATh POJUTEIHCKYIO OOIIECTBEHHOCTh K YYacCTHIO B

CaMOYIIPABJIEHUH LIKOJIOM;

OpranuzoBaTh TpOHOPUEHTAITMOHHYIO PAOOTY CO MKOJILHUKAMH.

6. Ucnonp30BaTh B BOCHHUTAHUM JETE BO3MOXKHOCTH UIKOJIBHOTO YpOKa
(uHTEpaKTUBHBIE (HOPMBI 3aHITHIN)
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7. BoBiekaTh IIKOJILHUKOB B HHTCPCCHYIO U IOJIC3HYIO I HUX JACATCIIBHOCTD,
KOTOpad IIpeaoCTaBUT HM BO3MOXHOCTL CaMOpPCaIM30BATLCA B Heﬁ,
HpI/IO6p€CTI/I COIMAJIbHO 3HAYMUMBIC 3HAHWA, PA3BUTL B cebc BaKHBIC JJIA
CBOCTO JIMYHOCTHOI'O pPa3BHUTHUA COLHAJIbBHO 3HAYHMBIC OTHOIICHMUA,
IIOJIYy4aThb OIIBIT YUYACTHUA B COINAJIbBHO 3HAYHNMBIX JICJIAX.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeIbHOE IPEAMETHOE COAEPKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JIEoB
yu4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOTO Tpollecca, BO3PACTHBIX OCOOCHHOCTEH  OO0YyYarOUIMXCA.
[TporpamMMa mo ¢u3uke Aa€T MpEeACTaBICHHE O LEISAX, COAEpKaHMM, OOIIel
cTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CpPEICTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

Nzydenne kypca ¢Gu3MKH YriIyOJEHHOTO YpPOBHS TO3BOJSIET PEan30BaTh
3aa4 MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM ISt
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEM KaxAbIM
oOy4arolmuMcsi, KOTOpble HEOOXOAMMBI JJsi NPOAODKEHUs o0Opa3oBaHUS B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUUYECKUM U HH)KEHEPHBIM CTICIIMATbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaenstoTcs IJIaHUPyEMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHMs: JTNYHOCTHBIE,
MeTanpeJMeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOWM il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOydYalolIUXCsl, OCBOMBIINX
nmporpamMmy 1o (U3MKE HAa YpOBHE CpeaHero o0miero oOpa3oBaHus Ha
yI1yOJNEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Tporpamma 1o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00YUCHUS;

coJepkanue yueOHoro npeamera « @u3uka» 1mo rogam o0ydeHus..

[Iporpamma 1o (Qu3uKe HWMEET NPUMEPHBIH XapakTep U MOXKET OBbITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIIET BO3MOXKHOCTU Il peaju3alid Pa3IUYHbIX METOJUYECKHUX
NOJXOJOB K NpenofaBaHuio (U3MKK Ha YriayOJEHHOM YypOBHE NHpPHU YCIOBUHU
COXpaHEHUs 00sA3aTeIbHON YaCTH COIEP KaHUS Kypca.

dusuka Kak Hayka O HambOojee OOLIMX 3aKOHaX HPHUPOJbI, BbICTyHas B
KayecTBe y4eOHOro MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLIkonpHbI Kype HU3HKH — cHCTEMOOOpa3yoIIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpENeIIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3MKH Ha ypOBHE CpETHET0 00IIero 00pa3oBaHus MOJI0KEH
pSA UIeH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLMUIIBI €r0 TOCTPOESHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (U3UMKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBIseTcs
(GbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOILIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 9KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoena npuknaonon nanpagiennocmu. Kypc puzuku yriy0iaEHHOTO ypOBHS
MPEANoJaraeT 3HakOMCTBO C IITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCsi Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cofiepKaHusi MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gpusuku peanuzanus 3THX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSATEILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoMEero ¢akropa ydeOHoro mpouecca. s yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIONIETO (PPOHTAJbHBIE YUYEHUYECKHE ONBITHl MPU HM3YYEHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auuMud (GU3MUECKOro TMpakTUKyma. B mepBoMm ciyyae
NPaKTUKYyM MpoBoauTcs aubo B konue 10 u 11 kmacco, mubo mocie nepBoro u



BTOPOr0 TOJIYTOJUM B KaXJAOM U3 3THX KiaccoB. Btopoil cmocod — 3T0
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mojn pabotamu
PaKTUKyMa MOHUMAETCS] CaMOCTOSITEIbBHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 TOMIArOBO MHCTPYKIIHH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa MpEe/ICTaBlieHAa €IMHBIM IepeyHeM. Buioop
TEMATUKU U1 3TUX BUAOB YUYCHUUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCS
YY4aCTHHKaMHU 00pa30BaTEIbHOrO MPOLIECCa UCXO0I1 U3 OCOOEHHOCTEW OYPOUYHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJAUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHMS], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3MUYECKUX BEJIMYUH U IMOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YIENSAETCA PEUIEHUI0 PAcYETHBIX U KAuE€CTBEHHBIX
3agad. Ilpu 3TOM 115 pacu€THBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKON MOJEIBIO, NMO3BOJISIONINE IPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasziesia Kypca, Tak U
WHTErpUupysl MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3nenioB. (s KayecTBEHHBIX 3a/1ay
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYXKAIOMIEH KU3HH, TPeOyroIIrue BhIOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHusl JOJKEH U3y4aTbCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopatopHoe O00OpyJOBaHUE JIsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Io
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JlemMoHCcTpallMoHHOE  000pyZoBaHHe (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHLAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEeYMBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUH M MPOLIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpyIOBaHHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB W 0OecredrBaeTCsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUHL.



OCHOBHBIMHU 1EJIIMHU U3yUeHUs] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTpEeMJICHUS OOydYarouuxcsi K HaydyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yueHHUsS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHUpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAHUW U Hay4YHBIX JJOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHEeeMy 00y4eHHUI0 B 9TOM HaIIPABJICHUH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMUX 3ajad B
npouecce U3ydeHus Kypca GU3MKU Ha YPOBHE CPEIHET0 0011Iero o0pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS] PAa3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
¢uznyeckoil MoneNblo, 3a/ay, MOJpa3yMEBAlOIIMX CAMOCTOATEIBHOE CO3/1aHKe
bu3nueckoil MOJenH, aJeKBaTHOW YCJIOBHSM 3ajladyd, B TOM 4YHCIE 3aj1ad
WHKEHEPHOIO XapaKTepa;

MOHMMaHWe (PU3UYECKUX OCHOB M TMPUHIIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJAMH CAMOCTOSTENBHOTO IUIAHUPOBAHUSI W TPOBEACHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpPMAIH,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHI INMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATBLHON ACSTEIBHOCTH, CBI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TpedboBanusmMu DPI'OC COO yrinyOn€HHBIH YpPOBEHb
u3ydyeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIero



oOpa3oBaHMsI BBIOMpAETCS OOYUYAIONUMUCS, TUIAHUPYIOMIMMH  MPOIOJDKEHHE
00pa30BaHMsI 10 CIEIUATHLHOCTAM (DPU3HKO-TEXHIUYECKOTO TPOQHIIS.

Ha usyuenne pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 wacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMMe 1O (U3MKE MEpeueHb JIabopaTOPHBIX H
NPAKTHYECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYUTENh JelaeT BBIOOP
MpoBeNCHHsT JTa0OPaTOPHBIX pPabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJarommxcsl.



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEJIMYMH (aHAJIOTOBbIE U IU(pOBBIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPAOE TENO, HJealbHasl >KUIKOCTb, HJCATIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA HAa OCH CHUCTEMBI KOOpPIHHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATLHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe majeHue. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHME  MaTepualbHOW TOYKU IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeaesibHOroO NEPEX0/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBienue CKOpOCTH IPHU ABUAKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEN IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHre HEPaBHOMEPHOTO JABUKEHUS C LIENbIO ONpeeeHUs MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yuenune nBWXEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3yueHne JIBWKEHHUS Tella MO OKPY)XKHOCTH C TOCTOSIHHOM IO MOJYJIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO TAJCHHS OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUIAHETHI W OT reorpaduyeckol MmUpOTHL. J[BrkeHUe
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. CHiia TpeHUs CKOJIBKEHUS W CHJIA TPEHUA
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHn4ecknue YCTpOWCTBA M TEXHOJOTMYECKUE MPOILECCHI: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
ITPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B NHEPLHUAIIBHOW CHCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAKOIIUX B PE3YJIBTATE B3aUMOCHCTBUS TE.

N3mepenune Mmacc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOACUCTBYIOUIEH CHII MPH JBH)KEHUU OpyCKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka ruIOTE3bl O HE3aBUCUMOCTH BPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydeHne NBUKEHUSI CUCTEMBI TE€Jl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne NBUAKEHUS Ipy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. [lnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsI paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuxe.

NMnynsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp macc
CHUCTEeMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umiynbca MaTepuanibHOM TOUYKM. [IpeacraBieHue o coxpaHeHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npeacTaBieHue paboThl CHIIBI.

MoOITHOCTb CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KUHETUYECKOW SHEPTUU MATEPUAIBHOW TOUYKH.



[loTeHnManbHble W HENOTCHIMAIbHbIC CWIBL. lloTeHIMaNbHAsT 3HEprus.
[ToreHunanbHast sHEprus ynpyro aepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrUs Telna B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuanbsHas 3>HEprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOIO Iapa (BHyTpH M BHE 1iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHUHUAIBbHBIX CHJI C HW3MEHEHUEM MEXaHUYECKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHECHMSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHyy Iy MICATBHOM >KUIAKOCTH KAaK CJIEJACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne nMmyJiibea Tejia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA ITPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHrne KHHETUYECKOM SHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Paznen 3. Mogekyiasipuasi u3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBIKECHUS W B3aUMOJEHCTBMS 4YacTHUI] BelecTtsa. Moaenu CTpOeHHs Ta3oB,
KUJIKOCTEH M TBEPABIX TEI U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IIPEICTABICHUE U30IIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHne HaHOMAaTEPUAJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHYECKON CUCTEMBI. BHENIHNE 1 BHYTpEeHHHE apaMeTpsl. [lapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUSI BEJIUYWH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHaMuku. (CaMOIIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpakeHue i1 BHYTPEHHEN DHEPTUU OJHOATOMHOTO MJI€AJIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3 coBepuieHuss paborel.  KonBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMMKH. BHyTpeHHsAss odHeprus. Kommuectso
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpuniumne! aecTBus TernoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3EIbHBIA W KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Jlemoncmpayuu.

W3MeHeHne TemnepaTypsl IpU a11adaTUYECKOM PACIIMPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomuol, nPAKMUKYM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Azpecamnibie cocmoanus éewjecmea. Pazoevie nepexoowvl.

[TapooOpa3zoBanue u KoHAeHcauus. VcrmapeHue W KumneHue. Y jelbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBILLIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHUS OT JaBJICHMUS
B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHMS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaimm3auus. YJIEJIbHAas TEIVIOTA IUIaBJICHUSA.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpPEHUs Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHUE TEII0BOTO OaiaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBJIICHUH.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnbITEl C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuii sxcnepumenm, navopamopnuie padomul, nPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiieHTa mOBEpXHOCTHOTO HATSHKCHUSI.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
IIPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3aluss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apsan. JIBa Buma
NEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKKM U MOJYNPOBOAHUKU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€aHocTh  anekTpuueckoro  moisa.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTennman snexkTpocrarnyeckoro noiis. CBs3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsyKEHHOCTH OSTHUX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JAvpnekTpukn B DIEKTPOCTATUYECKOM  TOJIE. Jwusnexrpuueckas
IIPOHULIAEMOCTb BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJTHOPOJIHOM 3JIEKTPUYECKOM ITOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHIUII IEUCTBUS JJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIIOCKOTO KOHAEHCATOpa OT  IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENU, COAEPKAILEH KOHICHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VCiloBUs CymIeCTBOBAHUSI MOCTOSHHOTO 3JIEKTPUYECKOTO TOKa. MCTOUHMKM
toka. Hanpsokenne U n O1C é.

3akon Oma 1Jid yyacTka IeMu.

DneKTpuuecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY nenpHOE CONPOTUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJuieIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHWE HUCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMUA MCTOYHHMKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEMHEHNS PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAJIOB MEXAY MOJIIOCAMU UCTOYHMKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi  MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOANMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTh COINPOTUBIICHHUS METAJUIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DIIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CobcTBeHHas U IpUMECHast MIPOBOJAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHUE: Tra30paspsiaHbIe
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UCTOp, (POTOAUONA, CBETOJIMOM, TajbBaHHMKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUSI METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

W ckpoBoii pa3psa ¥ NpOBOJIUMOCTb BO3yXa.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

HaGmronenne amexTpoimsa.

N3mepeHue 3apsiaa OJHOBAIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJA.

Du3nYecKuil MPAKTUKYM.

CrniocoOb1 u3Mepenus pU3NYECKUX BEIUYHMH C UCIIOJIB30BAHHEM aHAIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATENBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie noHaAmMuUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHUE, HAy4YHBIH (akT, TUIOTe3a, (PU3nMvecKas BeIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE, MOJECNb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

buonocusa: mexanudeckoe JABUKEHHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHWE HaHOMAaTepPHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), ABUTATEIb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOJAHUKOBBIE MPUOOPHI, TaJTbBAHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe none.

B3aumoneiicTBUEe TMOCTOSHHBIX MArHUTOB W IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJib. [[BH)KeHHE 3apsKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitbr Jloperra.

MaruauTHoe 1noje B BeuiecTBe. DeppoMarHeTUky, napa- U IUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKUC IIPOUCCChI: IIPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBM>XeHHS MyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHWTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTM B 1E€NMH MOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Jlemoncmpayuu.

HabGmronenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

UccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBiieHME CAaMOMHTYKIIMH.

UccnenoBanne 3aBucuMoctd DJ[C cCaMOMHIYKIHH OT CKOPOCTH MU3MEHEHMS
CHJIBI TOKA B IICTIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3pgen 5. KosieOaHUSI U BOJIHBI.

Tema 1. Mexanuueckue KoJjieOaHus.

KonebarenpHas cucrema. CBOOOAHEIC KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCaHue (3aKOH COXPAHEHHUS MEXaHWYeCKOW »Hepruu). BeiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCcKOro 1
KHHEMAaTHYECKOr0 OIHUCAHMUS.

Ammuutyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOoro MmasTHHKa. Ilepros CBOOOMHBIX KOJEOAHWUN MPYKUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
PesonancHass kpuBad. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOW.
ABTOKOJICOQHUS.

TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
Ka4delld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnmch KoJ1Ie0aTeIbHOTO IBUYKCHMUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUS PEACTABICHUIN 00 MACATEHON MOIETN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUH MPHU KOJeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUIA.

HaGmronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOTHBIX KOJIEOAHUNW HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBUXKEHUS TeJia B X0/ KoieOaHuil Ha yIpyrom mnojBece.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJIeOaHus. BrinyxneHHbIe
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconIanbHbIi NIEPEMEHHBIA TOK. Pe3mcrop, KOHIEHCAaTOp M KaTylika
WHIYKTUBHOCTH B LIENH CUHYCOMJAIBHOTO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

By eHHbIE CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mogens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
POJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, NpeoMJIeHHE, MHTepdepeHIus u
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKatOUIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paJuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHuE U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJeOaHuH.

HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakuus, UHTephepeHIIus.

Oo6napy:xeHue nHGPaKpacHOro U yiabTpapuoIeTOBOr0 U3TyUEHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPacCTOSIHUSL TOHKOW C(EepUYECKOl JMH3bI OT €€ reOMETPUH M OTHOCHTEIBHOIO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepbl KilacCUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHH4eCcKkrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECChl: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS peIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npeioMIIEHUS CBETA.

Habrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3yuenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300paxkeHus B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3bI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue naTEpPEpeHIINY JIa3epPHOTO U3ITyUYCHHS Ha IBYX IIEIISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiiioOHHOTO CIIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

[Tomy4yenune criekTpa U3IMy4eHHUS] CBETOAMO/A MPU TOMOIIN AUGPAKIITMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl  MPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  [locrymarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeMJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEISITABUCTCKON YaCTHUILIbI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrUs
MIOKOSI.



TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmenienus Buna. ['mnoresa [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMmepbl  00JaCTH  JIOKQJIM3AIMU  JBWXKYIEWcss dactuibl. KopmycKymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 351eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3(PdeKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB — OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. Qu3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHass monenb aToma
Pezepdopna.

[Toctynatel bopa. M3nyuyenue u nornouieHue GOTOHOB MpU NEPEXOAE aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. ClIEKTp YpOBHEMN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyyeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH nznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertozapl perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOJENb apOHOB.

@uzuka 3a npenenamu CrangapTHo Mozaenu. TéMHas Marepus U TEMHas
DHEPIusl.

EnuHCcTBO pmznueckol KapTUHBI MUpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTHUS acTpoHOMUU. [IpuKinagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, MUIAHETHI, UX BHUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIENIOBATENBHOCTH. BHYTpEHHEE CTpOeHHE
3BE37. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonnu CojHIa u
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, TIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bU3MYeCKuX BETUYHMH, TPOBEPKA MNPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O060o01maronee NOBTOPEHHUE.



O0o001IeHne U cucTeMaTH3alus Coep KaHusl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
duznkay, «IeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKIY.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CHUCTEeMATHU3HUPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTHYECKOW  (PyHKUMI
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

WN3yuenne kypca (¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ0
no3HaHUA: SIBICHUE, HAY4YHbIH (akT, rumoresa, (punmyeckas BEIWYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHsl.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBICHHUS B KUBOM mpupoje, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKaloIlew  cpesbl,
yIbTPa3BYyKOBasi JAMArHOCTUKA B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUTMYECKAs! CTPYKTYpa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mMOJMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepaTop MEPEMEHHOr0 TOKA, MHIYKIMOHHAs Ieyb,
JIMHUY DJIEKTPOIEpeay, 3JIEKTPOABUraTelb, paaap, paluonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenepoH, CBY-meub, ynabTpa3ByKoBas JMarHOCTHUKa B TEXHHKE,



HpOCKHI/IOHHHﬁ arIiapar, BOJIOKOHHAsA OIITUKA, COJIHCYHAA 6aTapeH, CIIYTHUKOBLIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «Duzukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTALIUN, MO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KM3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(hOPMUPOBAHHOCTh TIPAXKIAHCKOM  MO3ULMU  OOyyaromierocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPATUIUOHHBIX OOIIECYEIOBEUECKHMX TyMaHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpaBlI€HMH B 00pa3oBaTebHON
OpraHu3aluu;

e yMEHHE B3aMMOJCHCTBOBATH C  COLUMAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM EATEIBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHNS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATH CUTYAlMIO M MPUHUMATh OCO3HAHHBIC PELICHMUS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBbIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B IESATEIILHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIAJIa B IOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIIUTAHMSA:

e DJCTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas JCTETHUKY HAy4YHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K pa3nuuHbiM chepam mpodeCCHOHATBHON ACSITEILHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBIICHUE JIEMCTBUI B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4eHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HUCCIEI0BATEIBCKYIO
JEATEeIbHOCTh MHANBUIYATILHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIEe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENH NESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTM W MPOTUBOPEUYUSI B paccMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JE€ATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pe3yAbTaTOB LIEJIIM, OLIEHUBATHh PUCKH MOCIEACTBUI 1€ITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.

Ba3oBnlie ucciienoBarejnLCcKe JeHCTBUA:

BJIa/ICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU TIOHATUSMU U METOJAMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIILCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAUThb AapTryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTUYECKYIO O0OIacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMH IOJTyYeHHS WHpopMaruu (QU3MUecKoro coaep kaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaju3, CHUCTEMATH3alMI0 W HMHTEPHNPETANI0 WH(DOpMAIMK Pa3IMUHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpeACTBa HMH(POPMAIMOHHBIX W  KOMMYHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON 0€3011aCHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPIKAHMS B Pa3IMUHBIX (popmaTax ¢
y4€TOM Ha3HaueHWs WHGOpPMAllMM W I1IEJIEBOW ayJAUTOPUM, BBIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHHS U BU3yaJIU3alIUH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



OCYILIECTBIATh OOIIEHME Ha ypokKax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON PaOOTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
HUHTEPECOB U BO3MOKHOCTEN KaXKIOT'0 YJICHA KOJUICKTHBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPEeAeIIATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh NO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3TUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO ~ OCYIIECTBIISITh  MO3HABATENBHYIO JCSATENBHOCTH B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTHO COCTABJISTH IUIAH PEUICHHs pacYETHBIX U KaueCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOW pabOThl ¢ y4ETOM UMEIOIINXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHU;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUsIM;

pacmMpsATh paMKH  y4yeOHOTO TIpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OIIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB 1ETISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA W CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAITBHBIN WHTEJUICKT, TIPEAMOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJIETh HAIPABIICHUS Pa3BUTHS COOCTBEHHOMU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHMS, BKJIIOUYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIIOCOOHOCThH aJanTHPOBAThCS K
AMOIIMOHAJILHBIM M3MEHEHUSM M TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JAECHCTBOBATH, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh IOHHMATh 3MOIHOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMATILHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIOCOOHOCTH  BBICTpaWBaTh
OTHOIIEHUSI C JAPYTHUMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC U
paspemniaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenuss B 10 knacce mpeIMeTHbIE PE3yJbTAaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMAIbHOM U OITUYECKOW cdepax AesITeTbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (PU3MUECKON TEOpHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

paziuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJeNed (U3MYecKux Tel U
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJHOE mMajieHue, aOCOoNIOTHO ympyras naedopmaiiusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyuath ycloBUs (IpaHHULbI, 00JaCTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh HCTOJIb30BAHNS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruH,
yCIIOBUSI paBHOBECUS TBEPAOrO Tejia), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuil ["anuies, BToporo
U TPETbero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CPEIHEH KUHETHYECKOU
DHEPrUer TEIIOBOIO JBHKEHUS €ro 4acCTHL, CBS3b JABIICHUS UCAIBHOIO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPTrMU B TEIJIOBBIX MpoOIeccax), MPU ITOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MoJIei, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JIeHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
NepeMeIleHHEe, CKOPOCTh, YCKOPEHUE, UMITYJILC Tela U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JIaBJICHUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpPEHHE, CHJIA TSDKECTH, CUJIa YIOPYTOCTH, CUJIa TPEHHUS, MOIIHOCTb,
DHEPrus B3auMOJIEHCTBUS Tena ¢ 3eMiIéil BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJI waeanbHOro TeIioBoOro
JIBUTATEIIS; AJICKTPUUYECKOE T0JIe, HANIPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HanpspKEHHOCTh  TIOJISI TOUEYHOTO 3apsifa WIM 3apsHKeHHOro Imapa B
BaKyyM€ MU B JUAJICKTPUKE, MOTEHIHAT AJICKTPOCTATUYECKOTO MOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalpssKeHWEe, MOIIHOCTh TOKa, »JJEKTpUYecKas €EMKOCTh IJIOCKOTO
KOHJICHCATOpa, COMPOTHBIICHHE yYacTKa IEMHU C TMOCIeI0BaTCIbHBIM U
napasuiesIbHbIM COEIMHEHUEM PE3UCTOPOB, DHEPTHUSI AJIEKTPUUECKOTO MOJIs
KOH/JICHCATOpPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXaHMYECKOE JIBUKEHHE, TEIJIOBOE JBUXKEHHE 4YaCTUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMS, TIJIaBJIEHUE U KPUCTAILTN3aIs, HAPaBICHHOCTh
TeIUIonepeaauu, JIEKTpU3alrs TeJ, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIEIaTh BBIBOJIBI MO pe3yJbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJyYeHHBIE PE3yNbTaThl U JeNlaTh BBIBOJ O CTaTyce MpenoKeHHON
TUIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU HUCCIIECIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENIbCKOM M IMPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIENbI0: Ha OCHOBAaHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nYeCKUX TEOpUl TPH MCIOIH30BAHUM MATEMaTHUYECKUX METOJIOB
pelIeHus 3a1a4, IPOBOJAUTH PACYEThl HA OCHOBAHUHU UMEIOIINXCS TAaHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

pemath KayeCTBEHHBIE 3a7aud, TpeOyIolue NpPUMEHEHHUS 3HaHUN U3
pa3HBIX pa3neioB Kypca GU3MKH, a TAaK)Ke WHTETPAlliU 3HAHUHN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI ¢ ONOPOi Ha U3yYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3NYECKUMHU MPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKX W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUS YE€JIOBEUYECKOTO
00IIIECTBA;



IPUMEHATH pa3jNyHble CcIOocOObl paboThl ¢ MH(pOpManuen (GpUsnuIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TE€XHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpPepadOTKM M MPEAbSIBICHUS YYEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMALINU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

HPOSIBIISIT OpraHu3alMOHHBIE U MI03HABATEJIbHbIE yMEHUs
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyNIlE C MCIOJHEHUEM pPAa3IUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIS.

K xonmy oOydenust B 11 Knacce mpeIMETHbIE PE3yJbTaThl HA YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MHpA, pPOJIb aCTPOHOMUH B
IPAKTUYECKOM  JIEITEIbHOCTH YEJOBEKAa U  JAJIbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTHFHON M MPOTHOCTUYECKON (GYHKUMNA (pU3ndyeckoil Teopuu —
ANEKTPOANHAMUKH, CHEUHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, pons (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABICHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeied (u3ndyeckux Tel U
MPOIIECCOB  (SIBICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJCaIbHBIA TMPYKUHHBIA MAATHUK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBaHTOBOW MOJIEJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, O0JIACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOXKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUS] ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHIITEHHA I
doTorpdexra, mepBpli U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOIIICHUsI HeomnpenenéHHocTeil [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MMOTEHIUAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYILAS. CUJIa CAMOMHIYKLMH, 3HEPrus MarHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrusl,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, IUCIEPCHUs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
a5ep, raMMa-usilydeHue snep, (pu3nyeckue MPUHIUIBL CHEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONpENIENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31AX, B 3BE3JAHBIX CUCTEMAX, B MEKTATAKTUUECKON
cpelie; IBUKEHUs HeOECHBIX TeJ, BOJIIOLUHU 3BE3N U Beenennoii;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYyYEHHOM 3aBHCUMOCTH



¢u3nyecKux BEIMYMH B BHJIE TIpapukoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBI IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAIBHBIA METOJ M3MEPEHUs, OICHUBATh AOCOIIOTHBIC U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOAUTH ONBITHI 110 IMPOBEPKE MPEIOKEHHON TUIIOTE3bI: MNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
bu3nueckue MOJeN, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPHl
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TpeOyIollhe MNPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ ONIOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SBICHUS;

UCIIONIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIIbHOCTH 4YEJIOBEKA, CBSA3aHHOM C (PU3MYECKUMM IpOLEcCcaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIb30BAaHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTHIKEHUN



HAyKM M TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MH(popManmen (Guznyeckoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJIB30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKAa, TepepaboTKH M MpeabsBiICHUS y4eOHOW U
Hay4YHO-TIOMYJISIpHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEI0OBATEILCKUX PAbOT;

paboTath B TpYIE C KMCHOJHEHHWEM pPa3IMYHBIX COIUMAIBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIECMBI,

MPOSIBIISITH MOTUBALIMIO K OyAyiel npodeccuoHaIbHOM AesTEIbHOCTH O
CHEIHUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
1.1 Hayunblii MeTOJT TO3HAHUSI TPUPOIBI 6 bubmorexa LHOK
' i A PHPOA https://m.edsoo.ruw/f1 6b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia 10 ! https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Jlunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2. 1
3 Craruia TBEpAOTO TCNA > https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHUS B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 35
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMUKA
. bubnuorexa [JOK
A 1 1
3 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 5 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
32 Tepmoannamuka. TeroBbie MallIMHbI 20 1 hitps://m.cdsoo.ru/f16b68d7
3.3 ArperaTHble COCTOsIHUS BeniecTBa. Da3oBbie 14 1 bubnuotexa [JOK
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[IEPEXObI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DUEKIPHECKoe noxe 24 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torit B pastIHEIX cperax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
> DUSIICCKHT MPaKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6nmoreka [JOK
P 1
C3CPBHOC BpentA 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. 9JIEKTPOIUMHAMUKA
bu6mmoreka [IOK
L1 Marmrioe nose 14 https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 hitps://m.cdsoo.ru/39859%f]
Wroro no pasaeny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 hitps://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 hitps://m.edsoo.ru/39859f
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.4 Onmika 25 ! https://m.eds00.ru/39859%¢f1
Hroro no paszneny 60
Pa3znen 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoner CTO > ! https://m.eds00.ru/39859€f1
Hroro no paszneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KoprnyckynapHo-BOJIHOBOH AyaIu3M 15 bubmmorera [JOK
’ PHYCKYJIAp oy https://m.edsoo0.ru/39859¢f1
bubmuoreka [JOK
. (6h)
42 H3HKa aToMa > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
’ YacTHUIl https://m.eds00.ru/39859¢f1
Wroro no pasaeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 hitps:/m.cdsoo.ru/39859f1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
bu6mmoreka [JOK
. i 1
6.1 DusiHieckitit MpaKTHicyM 16 6 https://m.edso00.ru/39859ef1
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro mo pazneny 15
bu6mmorexa [IOK
1
PesepBHOE BpeMs! 0 https://m.edso0.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
HHcTpyKTax Mo TeXHUKe 0e30MacHOCTH B
kabuHere Gusnku. Ousuka 1 bubmmorexa LIOK
' https://m.edsoo.ru/1beef346
(dbyHIaMeHTaIbHAS HAayKa O IPUPOJIC
HayuHb1il MeTO TO3HAHUS U METOJIbI 1 Bbu6moteka [JOK
nccaeaoBaHus GU3NIECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U T€OpUs B IPOLECCE [TO3HAHUS
npuposl. HaGmoieHre u 5KCIepruMeHT B 1 bubmorexa [IOK
PHPOLEL P https://m.edsoo.ru/34c¢49931
¢buznke
Crnioco0sbl n3mMepenust GU3NYECKUX BETUUMH 1 brbmmorexa [TOK
p https://m.edsoo.ru/ca2def03
AOCOJIIOTHAsI U OTHOCUTEJbHAS TTOTPEUTHOCTH | bubmuoreka [IOK
M3MEPEHUH (PU3NUECKUX BETUYUH https://m.edsoo.ru/7f18fda3
MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM | bubmuoteka [IOK
HAY4YHOU KapTHHBI MUPA, B TPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEeATEIbHOCTH JIFOAEH
Mexannueckoe nBuxkeHue. CucreMa oTcyeTa.
bubnunorexa LIOK
OTHOCHUTENBHOCTD MEXAHUYECKOTO IBUKEHUS. 1
https://m.edsoo.ru/e9a52{02
[Ipsimast 1 oOpaTHas 3a1a4u MEXaHUKH
Pannyc-BekTop MaTepUalIbHOU TOUKH, €TO | bu6muoreka [IOK

MMPOCKIHU HA OCU KOOPAUHAT. TpaeKTome.

https://m.edsoo.ru/30al108a5
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[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

OTHOCHTENbHOCTH ['anunes. HennepunanbHubie
CUCTEMBI OTCUETA

9 I'padmueckoe onucanne paBHOMEPHOTO bubmmorexa [JOK
P N P P https://m.edso00.ru/89ba7190
MPSIMOJIMHENHOTO IBUKCHUS
10 Ciio)eHne nepeMeneHnil 1 CKOPOCTEH. bubmuorexa [JOK
Pemrenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMmepHoe BH>keHNE. MTHOBEHHAs
11 ckopocTb. YckopeHnue. [Ipsamonuneiitnoe bubmorexa LIOK
P ' P P https://m.edsoo.ru/a99549a7
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM
12 I'paduueckoe onrcanue MPsIMOIMHEHHOTO Bbu6mmoteka [JOK
JIBUKEHUS C IOCTOSSHHBIM YCKOPEHUEM https://m.eds00.ru/b7560bbf
CBoboaHoe najzieHne. Y cKopeHue cB0OOOIHOTO
13 najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH bubmmorexa [IOK
8 ) PA » CKOP ’ https://m.edsoo.ru/f738109¢
YCKOPEHUS OT BPEMEHH U MX rpapuKu
14 JIBu>keHue Tena, OpOIIeHHOTO MO YTIIOM K bubmmoteka IIOK
TOPHU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHoe aBuxkenue. J[BM>keHUE Mo
15 OKPYKHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb. bubmmnoreka HOK
Ilepuon u yactora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHUE
16 KonTponbnas padora Nel mo teme bu6muoreka [JOK
"KunemaTtuka" https://m.edsoo.ru/1242{32¢
Pa6ora nax ommbkamu. Koppekimonnast
pabora. [1epserif 3akon HproToHa.
R bubmuoreka [{OK
17 NuepunaneHbie cuctemsl oTcuéra. [IpuHImn

https://m.edsoo.ru/5a9e4a64
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Cuna. PaBHogeicTBYIOIIAs cuiia. Bropoii

bubnunoreka LIOK

18
3akoH HproTona. Macca https://m.edsoo.ru/141d3837
bubnunorexa LIOK
19 Bzanmoneiictue ten. Tperunit 3akon HeroToHa
HMOZICHCTBHE TEIL. L peTiit 1 HRIOTOR https://m.edsoo.ru/57dbas05
[IpuHnun cynepno3unuu cuil. Pemenue 3anay bubnuoreka [JOK
20
Ha pUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHUS.
21 OKBHBaJCHTHOCTh I'PaBUTAIMOHHON 1 bubmmorexa [IOK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO bubmmoreka [JOK
najgeHus https://m.edso0.ru/22757£26
JIBm>keHne HeOCSCHBIX TE U UX
23 HUCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa HOK
Y vt - Hep https://m.edsoo.ru/1 1abfa0a
KOCMHUYECKasi CKOpocTb. 3akoHbl Keriepa
bubmmoteka IIOK
24 Cuna octu. 3akoH ['yka. Bec Tena
HI1a YTIPYTOCTH. SaKOH 1 YK e https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS. bubnnorexa [JOK
25 JIBH>KeHUE B )KUJIKOCTH U Ta3e ¢ YYETOM CHJIIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUS CPENbI https://m.eds00.ru/2cb29676
26 Hasnenue. 'uapocraruueckoe JaBieHUE. bubnnorexa [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bubnunorexa LIOK
AoGcomotHOo TBepoe Teno. [locTynatenbHoe u
27 BpaIllaTeJIbHOE IBHKEHHUE TBEPAOTO Teja bubmorexa HOK
pattl A PA https://m.edsoo.ru/2b95d57e
)3 MOMEHT Cuiibl OTHOCUTEIBHO OCH BPAILEHUS. bubmuoreka [{OK
IIneyo cumnnl https://m.eds00.ru/653d3459
79 CnoxxeHue Cuil, MIPUIOKEHHBIX K TBEPIOMY bubnuoteka [JOK

teny. LleHTp TskecTn Tena. Y cinoBus

https://m.edsoo.ru/9aa79a7d
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PaBHOBCCHUS TBEPAOTO TCJIA. BI/I,ILBI paBHOBCCHUA

30 Pewrenue 3amau bubmmorexa [JOK
https://m.edsoo.ru/dc1caac0
31 Konrtponsnas padora Ne2 o teme "J[nHamuka. bubnuoreka [JOK
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Pabota nax ommbOkamu. Koppekimonnas
paborta. UMimysibc MaTepraibHONW TOYKH,
32 CUCTEMBbI MaTepHUaIIbHBIX TOYeK. L{enTp mMacc bubmorexa HOK
P P eHTP https://m.eds00.ru/4bb8294b
CUCTEMBbI MaTepUATIbHBIX TOUYEK. Teopema o
JBKEHUHU LIEHTPa Macc
NMmynbe cuItbl 1 U3MEHEHHE UMITYJIbCa Tela.
bubmuoreka [{OK
33 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
https://m.edsoo.ru/13f0a221
JBUYKEHUE
MoMeHT uMITylibca MaTepUuaIbHON TOYKH.
34 [IpencraBnenue o COXpaHEHMH MOMEHTA bubmorexa LIOK
P P https://m.edsoo.ru/d6532eb9
HMITYJIbCa B IEHTPAJIBbHBIX MOJSAX
bubmmoteka IIOK
35 Pemenue 3anau
g https://m.edso00.ru/f7706d63
PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM
36 nepemenieHuu. ['padpuueckoe npeacrapneHue bbmmorexa [TOK
P P P https://m.eds00.ru/913974¢7
paboThI cuiIbl. MOIITHOCTD CHITBI
Kunernueckas sneprus. Teopema 06
N bubnuotexa [JOK
37 W3MEHEHNN KMHETUYECKOW SHEPI U
. https://m.edsoo.ru/9a5e2¢74
MaTepuaIbHON TOYKU
[ToTennuanpHbIe U HETIOTEHITUATBHBIE CHIIBI.
38 TlorennuannpHas >Heprusa. Bropas bubnnorexa [IOK
PIHA. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
39 Tpetsbs kKocMuveckast ckopoctb. CBs3b pabOTHI bubnmnorexa [JOK
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HCIIOTCHUMAJIBHBIX CHJI C U'BMCHCHHUECM
MEXaHUYeCKOM OHEPIUU CUCTEMBI TCII. 3aKoH
COXpaHCHUA MEXaHUYEeCKOH OHEpIrun

https://m.edsoo.ru/f57b4e01

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpasuenue bepuyiu s uaeanbHon bubmmorexa [IOK
https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 Kontponbnas padota Ne3 o teme "3aKoHBI bubnmnoreka HOK
COXpaHEHHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa6ora nax ommbkamu. Koppekinonnast
4 paborta. Pa3BuTue npeacraBieHuit o mpupoe bubmmoreka [JOK
TeroThl. OcHOBHBIE NoJoxeHust MKT. https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMKEHHE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPIbIX
43 Tle. Xapakrep ,Z[Bi)KeHI/I}I u BSaHMOﬂeﬁC"I[)BHH buGnuorexa [IOK
https://m.edsoo.ru/c44d02e2
YacTHUII BEUIECTBA
44 Macca u pazMepsl MOJIEKYIT (aTOMOB). bubmuoreka [IOK
KonunuectBo BemectBa. [loctosinnass ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. Ternosoe paBHoBecue. [llkana bubmuoreka [IOK
Lenscus https://m.eds00.ru/0070d493
bubnmorexa LIOK
46 Pemenne sanas https://m.edsoo.ru/153 1aba5s
. bubmuoreka [{OK
47 WneanpHerif ra3. I'a3oBbIe 3aKOHBI hitps://m.cdsoo.rw/1deb2367
43 VYpaBuenue MenneneeBa-Kianeiipona. bubnmorexa [JOK
Pemrenue 3agau https://m.edsoo.ru/8d12c¢328
bubnunorexa LIOK
49 AbcomoTHas Temreparypa. 3akoH JlanbToHa hitps://m.edsoo.ru/14e02d 1f
50 N3omnponeccel B U1€aqbHOM Ta3e ¢ bubnmnorexa [JOK
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IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

https://m.edsoo.ru/68878d51

51 I'paduueckoe nmpeacraBaeHne U30MPOIIECCOB: bubnmnoreka HOK
M30TepMa, U30X0pa, n306apa https://m.edsoo.ru/1344327b
bu6nmoreka [IOK
52 OcHoBHoe ypaBHeHue MKT
P https://m.edsoo.ru/c8094721
bu6nmoreka [IOK
53 Pemrenue 3amau
A https://m.edsoo.1ru/10265a05
CBs3b a0CONIOTHOH TeMIepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO CpEeaHEH
54 pMoA . . pest https://m.edsoo.ru/c38af875
KMHETHYECKOM HEpruei mocTynaTeabHOro
TETUIOBOTO JABIKCHUS €€ YaCTHI]
55 O00011IeHIE U CUCTEMATU3AaIMs 3HAHUN 110 bu6nmorexa LIOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas padora Ne4 no teme "OCHOBBI Bbu6moteka [JOK
MKT" https://m.edsoo.ru/13adad59
Pa6ora nax ommoOkamu. KoppekunonHnas
pabota. TepMouHaMHuuecKasi CUCTEMA.
3amanue BHENIHUX ycinoBui miist T/l cucTemsl.
57 BHemHue u BHYTpEeHHHE apaMeTPhl bubmmorera OK
yip P P https://m.edsoo.ru/5f8d38a3
ITapamerpsl T/I cucTeMBl Kak cpeaHue
3HAYEHUsI BEJIMYMH, OMTMCHIBAIOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camomnpown3sBonbHas penakcanus T/ cucteMsl bubmorexa [IOK
P p H https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECHIO
59 Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE. bu6nunorexa LIOK
VYcnoBus TPUMEHUMOCTH 3TON MOAEITH https://m.eds00.ru/29355001
60 VYpaBuenue MeneneeBa-Kinaneiipona u bubmuoreka [{OK
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BBIPA)KCHUE JUUI1 BHYTPEHHEN SHEPTUU

https://m.edsoo.ru/bal178d0

Bripaxkenue 1151 BHyTpEeHHEW SHEPTUK
0JIHOATOMHOT'0 UJICAJIbHOI'O Ta3a.

bub6nmoreka [IOK

61
KBasucrarnueckue u HECTaTUYECKUE https://m.edsoo.ru/acScacl5
MPOIIECCHI
DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
62 Brruucnenue paboTsl 1o rpaduky mpoiecca Ha bubmorexa HOK
P PatHicy ipott https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenaua kak crocod U3MEHEHUS
63 BHyTpeHHel sHepruu T]I cucreMsl 6e3 bubmorexa OK
yIP P https://m.edsoo.ru/3d734561
COBepIIeHUs PaboThI
64 KonBek1iusi, TEIIOMNpOBOHOCTD, U3Ty4YECHHUE bubmorexa [IOK
i POBOAHOCTE, H3IYH https://m.edsoo.ru/157b54cd
KonunuecTBo TemnoTel. TemnoéMKOCTh Tena.
65 VY enpHas U MOJISIpHAs TEIUIOEMKOCTH bubmuoreka [IOK
BEILIECTBA. Y IeJIbHAS TEIJIOTa CTOPAHUS https://m.edsoo.ru/7ba67355
TOIUIMBA
66 Pacuér xonmyecTBa TEMIOTHI IPU bubmuoreka [IOK
Tenjonepenayde https://m.edsoo.ru/1dbSad4e
67 [Tonsitue 06 annabaTHOM mporecce. [lepBrrit bubnnorexa [JOK
3aKOH TEpMOJIUHAMUKU https://m.edsoo.ru/d8098824
68 KomnmdaecTBo TemoThl u paboTa Kak Mephl bubnmnoreka [JOK
W3MEHEHUs BHYTpeHHEN sHeprun T/1 cucremsl https://m.edsoo.ru/b047alcd
BTtopoii 3ak0H TepMOIMHAMUKY JJIST
69 ABHOBECHBIX M HEPABHOBECHBIX MPOLIECCOB Bubmmorexa [IOK
P P pott ' https://m.edsoo.ru/c6f4f464
HeoOpatuMocTs IpUPOTHBIX MPOIIECCOB
b K
70 [Tpuniune! geiictBus TermnoBbix MamuH. KIT/] nomorexa O

https://m.edsoo.ru/2e945513
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bubnunoreka LIOK

71 Makcumansnoe 3nauenue KII. [{ukn Kapuo hitps:/m.cdsoo.ru/fe3857b9
bu6nmoreka [IOK
72 Pewerne sanas https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHE aCIIEKThI HCIIOJIb30BaHUS
73 TEIUIOBBIX JBUTateseil. TermnoBoe 3arpsi3HeHne Bubmaorexa ITOK
. https://m.edsoo.ru/9867aaa7
OKpY>Karolleu cpeibl
74 Pemenne 3amaq bubmorexa [IOK
https://m.edsoo.ru/c8c70432
75 O000111eHIE U CUCTEMATH3aIUs 3HAHUH 110 bubnunoreka LIOK
teme "Tepmonunamuka. TenaoBbie MalIMHb" https://m.edsoo.ru/28d62b3f
76 KonTponbnas padora Ne5 no teme Bbu6moreka [JOK
"Tepmoaunamuka. TernaoBsie MalIMHbBI" https://m.edsoo.ru/1b6e26¢5
Pabota Hax ommbOkamu. Koppekimonnas
77 pabora. [TapooOpazoBaHue u KOHIEHCAIIUS. bubnnoreka [JOK
Hcnapenue u kunenue. Y neibHas TEILUIOTa https://m.edso0o.ru/6{8e¢6777
napoo0pa3oBaHus
HacepiienHble 1 HEHACHIIIICHHBIE MAPHI.
KavecTBeHHast 3aBUCMMOCTD IJIOTHOCTH U
JIaBJICHUS HACBIIIEHHOTO T1apa OT
78 TEMIIEpaTyphl, UX HCSaBI/ICI/If/IOCTI) oT 00bEMa bubmmorexa LIOK
https://m.edsoo.ru/f5¢c17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIIepaTypbl KUTICHUS OT JABJICHUS B
KUJIKOCTH
79 BrnaxHocTs Bo3ayxa. AGCOTIOTHAS U bubmuorexa [IOK
OTHOCHUTEJIbHAS BIAKHOCTD https://m.edsoo0.ru/30ebbb79
80 Pemrenue 3agau buGnnorexa [IOK

https://m.edsoo.ru/18e95ff3
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Tsépnoe teno. Kpucrammmueckue u amopdabie

bubnunoreka LIOK

81
Tesla. AHU30TPOIHUS CBOMCTB KPUCTAJIIIOB https://m.edsoo.ru/20a88a03
2 [InnaBnenue u kpuctamm3auus. Y aeinbHas bubnmnoreka HOK
teruiora iasnaeHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
edopmaru tBEpIOro Teia. Pactsxenue n
83 i[mg)nfe Cnosur 1\/II)O 16 FOura. Ipenen Bubmaorexa ITOK
- AR H}: - pe https://m.edsoo.ru/dalaab10
ynpyrux aedopmanuii
TeruioBo€e paclIupeHne KUIKOCTENR U TBEPABIX
&4 Tenn. AHra pMOHI/I3pM TEIUIOBBIX Kone6aHI/n7Ip buGnuorexa [IOK
' p https://m.edsoo.ru/7baSedf2
YaCTHULI BEIECTBA
85 [IpeoOpaszoBanue sHeprun B (Ha30BBIX Bbu6mmoteka [JOK
rnepexonax https://m.eds00.ru/97a0672f
bubmuoreka [{OK
86 YpaBHeHME TEIUIOBOrO Oajlanca
p https://m.edsoo.ru/ab15211{b
bubmmoteka IIOK
87 Pemenue 3amau
g https://m.edsoo.ru/8ab7f40d
[ToBepxHOCcTHOE HaTsKeHUE. KanusipHbie
88 siBIeHUs. J[aBlieHHe 1oj] HICKPUBIIEHHOMN bubmmorera OK
' A p https://m.edsoo0.ru/b42f1197
MOBEPXHOCTHIO KUIKoCcTH. Dopmyna Jlannaca
O0001IeHre 1 cUCTeEMaTU3aIUs 3HAHUI 110
89 TeMme "ArperarHble COCTOSIHUS BEIIECTBA Bubmiorexa IIOK
P | ' https://m.edsoo.ru/0b52575¢
da30BbIE IEPEXOABI
KonrtponbHast pabota Ne6 o reme
90 "ArperaTtHble cOCTOSIHUS BemecTBa. Ma3oBrle Bubmiorexa OK
p .\ B ’ https://m.edsoo.ru/7dc2a739
TIePEXOIBI
Pabora uag ommbkamu. Koppekiimonuas
PP . bubnuotexa [JOK
91 pabota. DnekTpu3anus Tel U e€ MpOosIBICHUS.

Dnektpuueckuii 3apsia. [[Ba Buna

https://m.edsoo.ru/1aff445f
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ANeKTpUYecKuX 3apsaaoB. [IpoBogHuKy,
IURJIEKTPUKU U ITOTYITPOBOJAHUKN

9 DNeMEeHTapHBIN JIEKTPUYECKUM 3apsia. 3aKoH bubnmnoreka HOK
COXpaHEHUs 3IEKTPUYECKOro 3apsaa https://m.edsoo.ru/f49afd24

03 B3aunmopeiictBue 3apsanoB. Toueunsie 3apsibl. bubmmoreka [JOK
3akon Kynona https://m.edsoo.ru/445b7746

bubnunoreka LIOK

94 Pewenue 3anau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19be

05 Onektpuueckoe nose. Ero neiictBue Ha bubnnorexa [JOK
3JIEKTPUYECKUE 3apAAbl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 9JE€KTPUYECKOTO MOJIS.

96 [TpoOHpbIii 3aps. JInHUKM HaNPsHKEHHOCTH bubnnorexa [JOK
aneKkTpuyeckoro nosst. OqHOpOgHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE T10JIe

97 IToTeHIManbHOCTD 3JIEKTPOCTATUYECKOTO bubmmnoreka HOK
1oJs1. Pa3HOCTh MOTEHIIMATIOB U HAIIPSKEHUE https://m.edsoo.ru/80021447
[ToTennmanpHas YHEPTUS 3apsiia B

98 aneKTpocTaruueckoMm mnose. [lorennman bubmorexa HOK

https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO MO

99 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH bubnnoreka [JOK
MOTEHINAIOB JIJIS SJIEKTPOCTATHYECKOTO OIS https://m.edsoo.ru/df7a6838

100 [IpyHIMI cynepno3uuy dIEKTPUUECKUX bubmuorexa [IOK
MoJjen https://m.edsoo.ru/Ocfedat6e

but6mmorexa [IOK

101 Pemterrte saza https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubnuoteka [JOK

3apsHKEHHOU cdepsl

https://m.edsoo.ru/b297b5¢3
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[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mrapa. Ilone paBHOMEpHO 3apsLKEHHOMN bubmmorexa [IOK
pa- P p p https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIIOCKOCTH
104 IIpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE. bubnuoreka [JOK
VYcioBre paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405¢eab
105 JMBAEKTPUKY U IOTYITPOBOHUKH B bubnmnoreka HOK
3JIEKTPOCTATAUYECKOM MOJIE https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
106 KOH HeHcaTo pa Onex : OEMKOCTb IIJIOCKOI'O bubmmorexa [IOK
a pa- R https://m.edsoo.ru/845b4173
KOHJIEHCaTopa
107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB bubmorexa LIOK
P a a p https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHUE bubnunoreka LIOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsHKeHHOTO KOHASHCAaTOpa bubmorexa HOK
P P A p https://m.edsoo.ru/73a34f18
bubmmoteka IIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edso0.ru/27434040
11 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubnuoreka [{OK
OZHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06001eHre u cucTeMaTU3aIys 3HaHUH 110 bubmmorexa [JOK
Teme "DnekTpudeckoe mnoie" https://m.edso00.ru/5752603f
114 KonrtponsHast pabora Ne7 o reme bubmuoreka [IOK
"JnexkTpuueckoe mnosne" https://m.edsoo.ru/cefe90e9
115 Pabota nax ommbkamu. Koppekimonnas bubnuotexa [JOK

pabota. Cuia Toka. [ToCTOSIHHBIH TOK.

https://m.edsoo.ru/233311b5
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Ycaopus CyHICCTBOBAaHUA IOCTOAHHOT'O
SJICKTPHUYCCKOI'0 TOKa

Bu6muotexa [JOK
116 Wcrounuku Toka. Hanpsixenne u 3/1C hitps-//m.c dsoclfru 108394115
117 3axon OMa I ydacTKa Lenu. JIEeKTPUIECKOe bubnuoreka [JOK
COIIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHMOCTb CONPOTUBIIEHUS OJHOPOAHOTO
118 MPOBOJHUKA OT €0 JIJTMHBI U TJIOIIa 1 Bubmiorexa OK
https://m.edsoo.ru/95fcdfs1
MOTNEPEYHOI0 CEYEHHUS
119 VY nenbHOE COPOTUBIICHHUE BEIIECTBA. Bbu6mmoteka [JOK
Pemenue 3agau https://m.edso0.ru/437{8300
120 [TocnenoBarensHOE, MapaieibHOE, bubnunoreka LIOK
CMEIIAaHHOE COENHEHNE ITPOBOIHUKOB https://m.edso00.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX TIETICH. bubnnorexa [JOK
[IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
bubnnorexa [JOK
122 Pemenne sanas https://m.edsogm/3881b469
123 Pabota snexkrpuueckoro Toka. 3akoH Jxoyms bubmuoreka [IOK
—Jlenra https://m.edsoo.ru/a3605c5¢
bubmmnoreka HOK
124 Pemenne sanas https://m.edsofm/6761bf0f
125 MOMHOCTB 2IEKTPUYECKOT0 TOKA. TerutoBast bu6muoreka [JOK
MOIIHOCTb, BBIIEIIAEMAas Ha pE3UCTOPE https://m.edso00.ru/99750a6f
bu6muoreka [JOK
126 Pemerte sanat https://m.edsocljru/eb72f024
127 OJIC 1 BHyTpEHHEE CONPOTHUBIIEHUE bubnuoteka [JOK
ACTOYHUKA TOKa https://m.edsoo.ru/72d453af
128 3axon OMa 11 OJIHOM (3aMKHYTO) bu6muoreka [IOK
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BJIEKTPUYECKON LIETTH

https://m.edsoo.ru/221f40fb

129 Pemenue 3anau bubmmorexa [JOK
https://m.eds00.1ru/3580b679
bubnunoreka LIOK

130 MomHOCTE ACTOTHUKA TOKA https://m.edsoo.ru/a0ae51d8
bubnunoreka LIOK

131 Koporkoe sambikanue https://m.eds00.ru/54615632

132 Konpaencarop B 11enu moCTOSIHHOTO TOKa bubmmorexa [IOK
https://m.edsoo.ru/35368f3e
bubnuoreka [{OK

133 Pemterrte aza https://m.edsoo.ru/4410cef0

134 Pemenue 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK

AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29

135 Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [IOK

AIEKTPUIESCKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "IlocTostHHBIN bubnuoreka [{OK
ANEKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubmuoreka [IOK
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas padorta Ne§ no teme bubmmnoreka HOK
"[TocTOsTHHBIN 2IIEKTPUUECKUM TOK" https://m.edsoo.ru/1885ddf1
PaGora nag ommbkamu. KoppekunonHas
139 pabota. DnekTpudeckasi IpOBOJIUMOCTh bubnmnoreka [JOK
Pa3IMYHBIX BEIIECTB. DIIEKTPUUECKUI TOK B https://m.edsoo.ru/da794295
MeTaiax. CBepXnpoBOIMMOCTb
DNEeKTPUYECKUI TOK B pacTBOpax M pacruiaBax
bubnunorexa LIOK
140 ANEKTPOJIUTOB. 3aKkoHbl Dapajes nms

ANEKTPOIIH3a

https://m.edsoo.ru/4b423491
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DJIEKTpUYECKUH TOK B razax. [lnazma

bubnunoreka LIOK
https://m.eds00.ru/92d92f76

142 DNeKTpUYECKHil TOK B Bakyyme. BakyymHbie bubmmoreka [JOK
PUOOPHI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUH TOK B MOJYIPOBOAHUKAX bubmmorexa [IOK
https://m.edsoo.ru/ab61c660
bubnunorexa LIOK
144 Homynposoznkossie MpHOOpS! https://m.eds00.ru/83622200
®uznueckuil NpakTuKyM 1o reme "M3mepenue
CHWJIBI TOKA U HANPSKEHUS B IIETIH
MIOCTOSIHHOTO TOKAa MPU MTOMOIIN aHAJIOTOBBIX U
145 U(PPOBBIX H3MEPUTEIBHBIX TPHOOPOB" WITH bubnnorexa [JOK
"3HaKOMCTBO ¢ IU(PPOBOI Taboparopueii mo https://m.edsoo.ru/5643ea56
¢usuke. [Ipumepsl u3MepeHus: PU3NIECKUX
BEJIMYUH TIPHU MIOMOIIN KOMITBIOTEPHBIX
aTYUKOB"
®uznueckuil NpakTUKyM 1o teme "M3yuenue
146 HepaBHOMepHoll:")O )IBI/I;(,ZIHI/ISI C LENBI0 g bubmmorexa LIOK
. " https://m.edso00.ru/f6292f5f
oTpezieNIeHUs] MTHOBEHHOW CKOPOCTH
dusnyeckuil npakTukym 1o teme "M3mepenue
YCKOPEHHMS IPH MPSAMOIUHEHHOM
147 PaBHOYCKOPEHHOM JIBU’KEHHMH 110 HAKJIIOHHOM bubnnorexa [JOK
mwIockoctu" win "UcciienoBanue 3aBUCUMOCTH https://m.edso00.ru/6960b6ef
MyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM
NBIDKEHNH"
dusnyeckuil mpakTukym 1o teme "M3mepenue
148 YCKOPEHUs1 CBOOOTHOTO MaieHHs " Uiu bubmuorexa [IOK

"N3yuyeHue qBUKEHUS Tea, OpOLIEHHOTO
TOPU30HTANILHO"

https://m.edsoo.ru/d1ea2402
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151

152

dusnyeckuil npakTukyM no teme "M3ydyenue
JBIDKEHUS TeJla TI0 OKPY)KHOCTH € TTOCTOSTHHOM
0 MOJYJII0 cKopocThio" K "MccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIeHHs
KOHHMYECKOT0 MasiTHUKA OT €r0 apameTpoB"

duznyeckuil npakTukym 1o teme "M3mepenue
PaBHOAEHUCTBYIOLIEH CUIIBI IPU IBUKEHUN
Opycka 1Mo HaKJIOHHOM MI0CKOCTH" UITN
"ITpoBepka runoTe3sl O HE3aBUCUMOCTHU
BPEMEHHU JIBUKEHUS OpYyCKa M0 HAaKJIOHHOMH
IUIOCKOCTH Ha 33JJaAHHOE PACCTOSHUE OT €ro
Macchl"

®du3MUECKuil MPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH,
BO3HUKAIOIINUX B MPY)KUHE U PE3NHOBOM
oOpasiie, oT ux nedopmarun" wim "MU3ydenue
JIBUKCHHSI CHCTEMBI TEJI, CBSI3aHHBIX HUTHIO,
MePEKUHYTON uepe3 JETKui 610K"

dusnyeckuil npakTukym 1o teme "M3mepenue
KO3 pUIMEHTa TPEHUS 0 BEIMYUHE YTIIOBOTO
koa¢dunuenta 3asucumoctu Frp(N)" nmu
"UccnenoBanue ABMKEHU OpycKa 1Mo
HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM
koa¢pdunmenTom Tpenus" i "M3yuenue
JBUKEHMSI TPy3a Ha BaJly C TPEHUEM"

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

bubnunoreka LIOK
https://m.edsoo.ru/0b34db84

bu6nmorexa LIOK
https://m.edsoo.ru/b55b&1al

bubnuoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3NYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue yciaoBUd paBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BpalieHus"
nmu "KoHCcTpynpoBaHne KpOHIITEHHOB U

bu6nunorexa LIOK
https://m.edsoo.ru/4a04{4{7
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pacuér cui ynpyroctu" win "M3yuenue
YCTOMYMBOCTH TBEPIOTO TENIA, UMEIOIIETO
Ionaas onops"

154

155

duznyeckuil npakTukym 1o teme "M3mepenue
HMITyJIbCa TeJIa TI0 TOPMO3HOMY IyTU" WU
"N3mepeHue Cuilbl TATH, CKOPOCTU MOJIENH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTU" WK
"CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEJla C
uMmItynbcoM cuiibl" unm "MccnenoBanue
COXPaHEHHUS UMITYJIbCa MPU YIIPYTrOM
B3auMoeicTBuu" wim "M3mepenue

KMHETUYECKOM YHEPTUU TeJia 110 TOPMO3HOMY
"

yTH
®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
WCIIOb30BaHue IU(PpoBoi 1abopaTopun)" uimm
"N3yueHue n30X0pHOTO Mporecca" uiu
"N3yuenue nzobapHOTo mporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSSHUSA"

bubnunoreka LIOK
https://m.edsoo.ru/8561fb28e

bu6nmorexa LIOK
https://m.edsoo.ru/e0fe7e07

156

dusnyeckuil npakTukym 1o teme "M3mepenue
yaenbHOU TermoémkocTu unu "VccnenoBanue
mpoIriecca OCThIBaHUS BeIIecTBa" UITH
"UccnenoBanue aguadbaTHOTO mporecca Win
"N3yueHne B3aMMOCBS3U YHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATypPbl KUIIEHUS )KUJIKOCTEN"

bubnunorexa LIOK
https://m.edsoo.ru/2f2faa61

157

Pu3nyueckuil NpakTUKyM 1o Teme "M3yuenne
3aKOHOMEPHOCTEN UCIIapeHUs KUAKOCTEN"
nmy "M3MepeHue yenbHON TeIIOThI

but6mmoreka [IOK
https://m.edsoo.ru/6bla23b5
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158

I1aByieHus Jabaa" win "M3yuenue cBONCTB
HACBHILIEHHBIX MapoB" win "M3mepenue
a0COIOTHON BIQXKHOCTH BO3JlyXa U OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
ko3¢ duULIeHTa TOBEPXHOCTHOT'O HATSHKCHHUSI

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmroienne npeBpaiieHust SHEpruu
3apsHKEHHOTO KOHACHCATOpa B YHEPTHIO
n3inydeHus ceeroanoaa’ wiu "M3yuenue
MPOTEKAaHUS TOKA B IIETIH, COJEpIKaIIe
koHzieHcarop" win "Pacnpenenenue pasHocTu
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
[IOCJIEZI0BATEILHOM COEITUHEHUHN
KOHJIEeHCaTopoB"

bubnuoreka [{OK
https://m.edsoo.ru/ec424377

159

®Ou3MUECKUil MPAKTUKYM 110 TEME
"HccneqoBaHne CMEIaHHOIO COEMUHEHUS
pesuctopoB" unu "M3Mepenue yinenbpHOro
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK
"HccnemoBadHue 3aBUCUMOCTH CUIIBI TOKA OT
HAMPsKEHU [T JIaMIThl HAaKaTUBaHUs"

bu6nmorexa LIOK
https://m.edso0.ru/2b179d98

160

@uU3NYECKU NPAKTUKYM II0 TEME
"Habmronenue snexrponuza" uinn "M3mepenue
3apsiga OJJHOBAJIEHTHOIO HOHA" WIH
"HccnenoBanre 3aBUCUMOCTH COMTPOTUBIICHUS
TEPMOPE3UCTOpA OT TEMIIEPATYphl" WiIn
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH
auona”

but6mmorekxa [IOK
https://m.eds00.ru/64b6e901

161

[ToBTOopenue. [ToaroToBKa K HTOrOBOM
KOHTpPOJBbHOHN padoTe.

but6mmoreka [IOK
https://m.edsoo.ru/ed017d93
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bubnunoreka LIOK

162 HroroBas koHTposbHas paboTa
https://m.eds00.ru/3149956b
Pabota nax ommbkamu. Koppeknonnas
pabora. Pe3epBHbIil ypok. O6001ICHNE 1
. bubnuorexa [JOK
163 CHCTEMAaTH3aIHs 3HAHUH I10 TeEME httos://med 109752
ps://m.edsoo.ru ac
"Kunematuka. Jlunamuka. CTaTuka TBEpJ0TO
Tena'
PeszepBHbIil ypok. O6001IeHUE U
P . " bubnunoreka LIOK
164 cHUCTEMATH3alWs 3HAHUH 110 TeMe "3aKOHBI
" https://m.edsoo.ru/6¢0df9cc
COXpaHEHHUs B MCXaHHUKE
PesepBHeIil ypok. O000IICHHE 1
. " bubnunoreka LIOK
165 cucTeMaru3anus 3Hanui mo teme "OCHOBEI
. " https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKOW TEOPUU
PesepBHeIit ypok. O000IICHHE 1
. bubmnorexa IIOK
166 cHCTeMaTH3alus 3HaHUH 110 TEME s
" " https://m.edsoo.ru/Obcc77¢cl
Tepmoauaamuka. TerioBbIe MATUHBI
PesepBHrlit ypok. O60011IeHNE 1
167 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe bubnuoreka [{OK
"Arperatnsie cocTosiHus BemectBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexonr"
PesepBHelit ypok. O60011IeHNE 1
o Bbubmunorexa IJOK
168 CHCTEMAaTH3aIys 3HaHUM T10 TeMe 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE T10JIE
PesepBHrIit ypok. O6001IeHNE 1
. bubnuoteka [JOK
169 CHCTEMaTHu3aIus 3HaHUM 10 TeMe
"TIOCTOSIHHBII HIIEKTPUYECKHIA TOK" hitps://m.edsoo.ru3cactdal
PeseprubIil ypok. O60061eHIE 1
. " but6mmoreka [IOK
170 cucreMaTu3anus 3Haguii no teMe "Toku B

pa3nu4YHbIX cpenax”

https://m.edsoo.ru/cc7681d4
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
HNHCcTpyKTaX 10 TeXHUKE 0€30IMaCHOCTH B
kabuHete pusuku. Bzanmoselicteue 1 bubnnorexa [JOK
IIOCTOSHHBIX MAarHUTOB U IIPOBOJHUKOB C https://m.edsoo.ru/487a8593
TokoM. MaranutHoe nose. ['unoresa Ammepa
Bextop maruutHO#i ngaykuuu. [puHnun
cyIie 13031/1 14071 MaFHI/ITHzIX noneﬁp JInann 1 bubmmorexa [TOK
yrep ULI ' https://m.edsoo.ru/4clabccb
MarHuTHON MHAYKIIMHU
MaruuTtHoe 1nose npoBOJHUKA C TOKOM. OnbIT 1 Bbu6moteka [JOK
Opcrena https://m.edsoo.ru/d35d5262
Cuna Awmriepa, e€ HampaBJIeHUE U MOJTYITb 1 bubmmorera [OK
pa, P 4 https://m.edsoo.ru/26d9¢5ba
Pemenue 3agau 1 bubmmorera OK
A https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Amnepa. | bubmmnoreka HOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cunna JlopeHrtia, e€ HanpaBieHIE U MOJIYITb.
HBI/I)KGHI/II)e 3a SI)KeHHO; YacTHUIIBI B g 1 buGnnorexa [IOK
p https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MarHUTHOM IT10JI€
Pemenne 3anau 1 bubmorexa HOK
g https://m.edsoo.ru/504e98c7
bubmuorexa [{OK
Pa6ota cuel Jlopentia 1 H

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pemetiie saa https://m.edso0.ru/93617bd9
1 MarauTHO€ 10Jie B BEUIECTBE. bubnuorexa [IOK

deppoMarHeTuku, napa- u AMaMarHeTUKU https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppPOMArHETUKOB. bubnmnoreka HOK

[Tpumenenue GpeppoMarHeTHKOB https://m.edsoo.ru/0b58190a
" " bubnmnoreka HOK

13 Pemenue 3agau no reme "MarautHoe nosie hitps://m.cdsoo.ru/Sb55¢307
" " bubmmoreka [JOK

14 Pemenue 3agau no reme "MarautHoe nosne hitps://m.cdsoo.ru/4 | cdacga
15 SIBIIeHME DNEKTPOMArHUTHOM UHAYKIWH. bubnnorexa [JOK

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU https://m.edsoo.ru/b3efalcl
bubmuoreka [IOK

16 DAC iyt https://m.edsoo.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIINU bubnmnorexa [JOK

®dapanes https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK

18 Buxpesoe anekrpuueckoe nosne. Toku Dyko hitps://m.cdsoo.ru/1 Sabe140
bubnmorexa LIOK

19 DAL HEAYKUHH B ABIKYIHXCA POBOHAKAX https://m.eds00.ru/0235cc02
bu6nmorexa LIOK

20 Penterre sazat https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK

21 Hpasio Jletua https://m.edsoo.ru/bbc22726
) NunyktuBHOCTH. KaTylika HHIYKTUBHOCTH B bubnmnoreka [JOK

[EITN IIOCTOSTHHOT'O TOKA https://m.edsoo.ru/621eae9d
3 Asnenue camonnaykuuu. IC bu6nunorexa LIOK

CaMOMHAYKIIUH

https://m.edsoo.ru/7ee60cal
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9Hepr1/151 MAarauMTHOIO ITOJIA KaTyIIKU C TOKOM.

bubnunorexa LIOK

24 DJIEKTPOMArHuTHOE T0JIe https://m.edsoo.ru/b3cOadl1
bubnunoreka LIOK
25 Pemenne 3anas https://m.eds00.ru/88f69d2b
%6 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 10 bubmuorexa [JOK
Teme "DnekTpoarnHamMuka' https://m.edso00.ru/76484025
7 Kontponbnas padota Nel o teme bubnmnoreka HOK
"DnexkTpoguHaMuka" https://m.edso0o.ru/8ae09b98
PabGora Hag ommbOkamu. KoppeknronHas
28 pabora. Koﬂﬂe6aTeHBHa$I cnffeM:. CBo0OoaHbBIE bubmorexa HOK
https://m.edsoo.ru/7¢1db385
KoJiebaHus. ['apMoHnYecKre KojaeOaHus
29 KuneMatnyeckoe 1 THHAMHYECKOE OIMCAHUE bubnunoreka LIOK
KOJIEOATENBHBIX IBIKEHUN https://m.edso00.ru/87¢e9498
DHepreTU4ecKoe onucanue. BeiBos
30 JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX bu6nmorexa LIOK
KoJ1e0aHui U3 UX SHEPreTHIECKOro u https://m.edsoo.ru/e3¢99692
KHHEMATHYIECKOTO OITMCAHUS
. bubnuoreka [IOK
31 AMIUTATYNIA 1 pasa KoneOamii https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MareMaThdeckoro mastHuka. [lepnon bubmmorexa LIOK
. https://m.edsoo.ru/e0399319
CBOOOJTHBIX KOJIEOAHUHN TIPYKUHHOTO
MasTHHKA
1 3aryxatomue Kojiebanus. BeiHyk/1eHHbIS bubnmnoreka [JOK
kosrebanms. Pe3onanc https://m.edso0o.ru/72¢93d09
34 ABTOKOJICOAHUS bubmmorexa [IOK

https://m.edsoo.ru/6add2644
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bubnunorexa LIOK

35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepeHmus "MexaHndeckue bubnmnoreka HOK
KOJIeOaHUsl B My3bIKaJIbHBIX HHCTpyMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o001meHre 1 CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
Teme "MexaHudeckue Kojaeoanus" https://m.edsoo.ru/eb84182f
18 DNeKTpOMarHuTHBIE KOJICOaHusI. bubmmoreka [JOK
KonebaTtenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTYIbI
39 3a i z KOHJICHCATOpa C aMILJIUAT O}I;I CHJTBI bubmorexa HOK
AR A P e https://m.edsoo.ru/09319afl
TOKa B K0JIEOATEIILHOM KOHTYpE
40 3aK0H COXpaHEHUs SHEPTUH B HJICAJILHOM bubnuoreka [{OK
KOJIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaroIue IeKTPOMarHuTHbIE KOIeOaHusl.
41 BLII}-]IX CHHBIE BHCII<)T OMAarHUTHBIE brbmmorexa [TOK
YA p https://m.edso00.ru/5¢668619
KoJieOaHus
47 [TepemenHsblii TOK. Pe3uctop u KoHIeHCaTop B bubmuoreka [JOK
LIETIX IEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymika nHIyKTUBHOCTH B LN bubmuoteka [IOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akoH OMa [uist JIEKTPUYECKOM 1Ienu bubnuotexa [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoMmHOCTh NEPEMEHHOTO TOKA.
45 AMIUTMTYIHOE U JIEVCTB €€ 3HAUYCHUE Bubmmorexa [IOK
A A yromt https://m.edsoo.ru/lcac6ede
CUJIBI TOKA U HAIPSIKEHUS
b K
46 Pe3oHaHC B aneKkTprUyUecKoil nenu nommorexa [O

https://m.eds00.ru/087506df



https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df

bubnunorexa LIOK

47 P
ClicHue sajad https://m.edsoo.ru/al6836a4
WUneansuenif Tpancdopmarop. IIpon3BoacTso,
48 neﬂ elada u n(I: e((iljiell)me 3erKTpnqec1<§17f bubmorexa HOK
pe R p https://m.edsoo.ru/f97418ae
SHEPTHH
DKOJIOTMYECKHE PUCKU IIPH IIPOU3BOJICTBE
49 DJICKTPOSHE rHHpK BT . a I/II()ZHOJIB3OBaHI/I$I bubmorexa [IOK
p prit. BYILTYP . https://m.edsoo.ru/a6£74d93
AJICKTPOIHEPTUH B TIOBCEAHEBHOM KM3HU
bubnunoreka LIOK
50 P
CHicHue sajat https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
51 P
CILICHHE 3alat https://m.edsoo.ru/7cab59{8
5 O06o0011IeHrEe U CHCTEMATH3aLMs 3HAHU 110 bubnunoreka LIOK
TeMe "DIeKTpOMarHuTHbIE KoneOaHus" https://m.edsoo.ru/401024a9
53 MexaHn4yecKue BOJTHBI. XapaKTePUCTUKHI bubnnorexa [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJTH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bubnmorexa LIOK
. X
3 3BYK. XapaKTepHCTHIH 3ByKa https://m.edsoo.ru/138b6f09
56 WnudpazByk u ynprpassyk. lllymoBoe bubmuoteka [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo0.ru/7380038f
bubnunorexa LIOK
57 Pemenue 3amaq
A https://m.edsoo.ru/cfd918bf
58 DneKTpoMarHuTHbIe BOJIHBL. U3nydenue bubnmnoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus 3MeKTpOMarHuTHbIX BoJH. CBoicTBa bu6muoreka [JOK

QJICKTPOMAIrHUTHBIX BOJIH

https://m.edso00.ru/d01b818c¢
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[IIxana 3;1€eKTpPOMarHUTHBIX BOJIH.

bubnunorexa LIOK

60 [IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH B
P P https://m.edsoo.ru/49be1{9e
TEXHHUKE U OBITY
[IpuHUKITBI paIMOCBS3U U TEIICBUICHHUS.
61 P: MOJIOKA I1)/1;1 DIIEKTPOMarHuTHOE bubmmorexa [IOK
A T p N https://m.edso00.ru/9f96f18
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl
6 KontponbHas padota No2 o teme bubnmnoreka HOK
"Konebanus u BoaHBI" https://m.edsoo.ru/4£7985a0
Pabora Hag ommobOkamu. KoppekumnonHas
63 abora. CBeT. 3aKoH 1 ﬂM(?JfHHeﬁHoro bubmorexa LIOK
pabota. -Bet. P https://m.edso0.ru/f9566406
pacipocTpaHEeHUs CBETa
64 Pemenue 3amau Ha mpuMeHEHUE 3aKOHA bubmmoreka [JOK
MPSAMOJIMHEHHOTO PACIPOCTPAaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 OTtpaxenune ceta. [Limockoe 3epkaiio. bubnnorexa [JOK
Cddepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCUTEJIbHBIN MOKa3aTeb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpaKEHUE bubmorexa [IOK
yqu p ' https://m.edsoo.ru/bc2e55¢d
[IpenenbHbBINA yroa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemrenue 3ana4 Ha IPUMEHEHUE 3aKOHOB bubmmnoreka HOK
OTPaXEHUS U NIPEITIOMIICHUS CBETA https://m.edso00.ru/49d830a9
68 Xop nydeit B npusMe. Jlucnepens cBera. bu6muoreka [JOK
CrnoxxHbII cocTaB Oenoro cera. L{BeT https://m.edsoo.ru/d8elc3be
69 JInuzpl. ®OKYCHOE PACCTOSIHUE M ONITHYECKAs bubnmnoreka [JOK
CHJIA JINH3BI https://m.eds00.ru/60441359
70 [TocTpoenne n300pa>keHUi B IMH3AX U UX bu6muoreka [JOK

CHCTeMax. YBEINUYCHUE JIUH3bI

https://m.edsoo.ru/bb53b1d5
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Pemenue 3agau Ha moctpoeHue

71 n300paKEHUH, ITOIYYAEMBIX C ITIOMOIILIO bubmorexa HOK
P ’ yd m https://m.edsoo.ru/5a868f09
JINH3
72 I'ma3 kak onTu4yeckas cucTema bubmorexa HOK
https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenensl npUMEHUMOCTH Bu6muoteka [JOK
reOMETPUUYECKON ONTUKHU https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETa U METOJIbI €€ U3MEPEHUS bubmorexa HOK
p A p https://m.edsoo.ru/f32aab06
bubnunoreka LIOK
5 Jlucnepens cera https://m.edsoo.ru/1el6ccbe
bubnunoreka LIOK
76 Murepepenis caera https://m.edsoo.ru/5fc0c638
77 KorepeHnTHble UCTOYHUKU. Y CIIOBUS Bbu6moteka [JOK
HaOJI01eHNsI MAaKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
bubmmoteka IIOK
78 P
CLICHHC 3a1ad https://m.edsoo.ru/3061de2b
bubmmoteka IIOK
I1
79 PHMEHCHHE HHTEP(epeHLUn https://m.edsoo.ru/668edbc8
bu6mmoteka IIOK
80
Audppaxuus cera https://m.edsoo.ru/12ed04b5
81 HudpakimonHas pemeéTka. Y cioBue bu6muoreka [JOK
HaOII0/IEHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
but6mmorekxa [IOK
82 P
CLICHHC 3a]1a4 https://m.edsoo.ru/d58c411a
23 [TonepeunocTs cBeTOBBIX BOJH. [lonapu3anus bu6muoreka [JOK
cBETa https://m.edsoo.ru/e9890fe9
84 Pemenue 3agau bubmuoreka [{OK



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9

https://m.edsoo0.ru/c56¢8158

85 CBeToBbIC ABJICHUS B IPUPOJIE bubmmorexa [IOK
PHPOA https:/m.edsoo.ru/0b36363d
26 O06001IeHre U cCUCTEMaTU3aIKs 3HAaHUH 110 bubnuorexa [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
bubnunorexa LIOK
87 K 60ota Ne3 eme «O
OHTPOTILHAA pabota 110 TEME «@mmmiay https://m.edsoo.ru/82315dd4
Pabora Hag ommbOkamu. Koppekunonnas
abora. [ paHUIIBI TPUMEHUMOCTH
88 EnaccuqefKoﬁ MexaII)mKI/I 3aKOoHbI bubmorexa [IOK
) https://m.edsoo.ru/c9bd77¢cb
AJICKTPOIMHAMMKHU W TIPUHITUTT
OTHOCHUTEILHOCTH
[loctynatel ciennaabHONU TEOPUU Bbu6moreka [JOK
89
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[TpeobpazoBanus Jlopenma. Ycnoue
90 MPUIUHHOCTH. OTHOCUTEITBLHOCTD bubmmorera [OK
P ' https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU U
COKpallleHHE JIJTNHBI
o1 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnnorexa [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
9 CBs13b Macchl ¢ YHEPTUEN U UMITYJILCOM bubnuotexa [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TemI0BOE M3ITyYEHUE bromorexa OK
i https://m.edsoo.ru/f54035a5
bubnunorexa LIOK
94 3akoH cMmenieHus Bruna
B https://m.edsoo.ru/1¢5{f752
95 I'unoreza M. I1nanka o kBantax. ®OTOHBI bubnmnoreka [JOK



https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752

https://m.edsoo.ru/a5ffa218

bubnunorexa LIOK
%6 DHEprHA M MMIIYIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmmoreka [JOK
3akonbl Gpotorpdekra https://m.edsoo.ru/8c68e5b9
98 VYpasaenue DitamTeitHa s potodrddexra. bubmmoreka [JOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bubmuoreka [IOK
. I1. H.
99 JlaBnienne cBeta. ONIBITHI JleGenena hitps-//m.cdsoo.ru/64b4f966
bubnunoreka LIOK
1 B i
00 OJIHOBBIC CBOMCTEA HaCTHIL https://m.edsoo.ru/f59¢cfcec
Bonaunl ge bpoiins. {nuHa BoaHbI A¢ bpoiins
101 U pa3Mephl 56J13CTI/IIJ[IOKEIJII/133 17041 ’ bubmorexa HOK
p P . . https://m.edsoo.ru/5df8bafl
JBIKYIIECUCS YaCTULIBI
102 KopnyckysipHO-BOJIHOBOM JTyain3M bubmorexa HOK
PHyCKyTAP Y https://m.edsoo.ru/8ccab62a
bu6mmoteka IIOK
1
03 Judpakius >IeKTpOHOB Ha KPUCTAIIIAX hitps-//m.cdsoo.rw/30dbal 8
Cnenuduka n3MepeHN B MUKPOMHPE.
104 COO”I[IH:)bHICHI/IH Helc))n e eJIéHH(f)CTepr bubmmorera OK
. pest https://m.edsoo.ru/65783dec
I'eiizenOepra
but6mmorekxa [IOK
105 P
CUICHHE TPAPHICCKHX 33121 https://m.edsoo.ru/e70195bd
N bubnuotexa [JOK
106 P
CUICHHC PaCHCTHEIX 33121 https://m.edsoo.ru/ee9b3182
Kontponbnas padota Ne4 o temam: BuG OK
107 "OcnoBsl CTO", "KopnycKkynspHO-BOTHOBOH nommoreka I

ayanuzm"

https://m.edsoo.ru/c3de891a
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Pabora Hag ommbOkamu. Koppekunonnas
paboTa. ONBITH IO HCCICOBAHUIO CTPOCHHS

bubnunoreka LIOK

108 aroma. [Inmanerapnas Mojeinb aToma https://m.edsoo.ru/312b750a
Pesepdopna
bubnunoreka LIOK
109 Hocrysnater bopa https://m.edsoo.ru/404dfa%a
110 Buasl cnektpoB. CriekTp ypoBHEM 3HEpruu bubmmoreka [JOK
aroMa BOJIOpoja https://m.edsoo.ru/cf74bl 1a
11 CroHTaHHOE U BBIHYXKJIEHHOE U3JTyueHUe bubnnorexa [JOK
cBeTa https://m.edsoo.ru/f945d85c¢
bubnuoreka [IOK
12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonuas monens sapa [elizendepra-
113 I/I}BlaHeHKO. 3apsin u M&ECOBOG tnzlcn(l)3 saapa. bubmmorexa [IOK
https://m.edsoo.ru/34adaSde
W3otonsl. PagnoakTHBHOCTH
3aKoH paJMoaKTUBHOTO pacmnaja. CBoricTBa
114 MOHU3UPYIOLIETO U3ydeHus. Binsnue bubmuoteka [IOK
panuoaKTUBHOCTH Ha )KUBBLIE OPTaHU3MBL. https://m.edsoo.ru/aab98bef
Jlosumerpus
DHeprus CBA3U HYKJIOHOB B sipe. SnepHbie
cuibl. [ledext maccel sapa. AnepHbie
115 peakiuu. Snepusie peakTopsl. [IpobneMsr bubnmnoreka [JOK
YIIPABJISAEMOTO TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTUYECKUE aCTIEKThl Pa3BUTHUS SAECPHOU
SHEPTETUKHU
Mertoabl peructpauu U UCCIeI0BaHUS
116 3JeMEHTapHbIX YacTull. ODyHIaMEeHTaIbHbIE bubnmnorexa [JOK

B3auMoOieiicTBUsA. baprnoHbl, Me30HBI U
nentoHsl. [IpeacraBinenue o CTangapTHON

https://m.edsoo.ru/lac08a5bh
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MOACIIN. KBapK-FJIIOOHHaH MOZCIIb aIPpOHOB

®usuka 3a npeaenamMmu CTaHIapTHOW MOJIEIIH.

117 Témuas matepusa U TEMHAS YHEPTUS bubmmorexa LOK
p § privt. htps://m.edsoo0.ru/c026£d37
EnuHCTBO (M3HUecKoil KapTHHBI MUpa
118 Otanbl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bubmmoreka [JOK
aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTE 3aKOHOB (PU3UKH IS
119 00BSICHEHHS PUPOJIBI KOCMHUYECKHUX bubmmoreka [JOK
00BbeKTOB. MeTObI ACTPOHOMHUYECKHX https://m.eds00.ru/39¢44028
HUCCIIEIOBAHUU
CoBpeMeHHbIE ONITHYECKUE TEIECKOTIBI,
120 aJIMOTEJIECKOITbI, BHEaTMOC(epHast bubmorexa [IOK
P ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3ar0r0 HeOa. Co3Be3ausi, spKue bubnnorexa [JOK
3BE3/bl, IJIAHETHI, UX BUJMMOC JBHKCHUC https://m.edsoo.ru/aac588¢eb
Conneunas cucrema. Connne. ConHeunast
122 aKTUBHOCTE. McTouHUK 3Heprun CoJHIa U bubnmorexa [IOK
. ’ P https://m.eds00.ru/22748eb4
3BE3 ]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Jlnarpamma "crieKTpaabHbIN Ki1acc bubmorexa HOK
p " p https://m.edsoo.ru/42169944
CBETUMOCTD
124 3Be3abI IIIaBHOM ITOCIEN0BATENLHOCTH bubmmorexa TIOK
https://m.edsoo.ru/b3cb766¢
Bnyrtpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEACTABIICHUS O IIPOUCXOKICHUU U bu6muoreka [IOK
125 ..
spoaronuu CoJIHIIA U 3BE3]1. DTaIlbl ;KU3HU https://m.edsoo.ru/d09da494
3BE3]
126 Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl bu6muoreka [JOK
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rajJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK

https://m.edsoo.ru/7cd10a0a

Bcenennas. Paciupenue Beenennoid. 3akoH

bubnmnoreka HOK
127 Xab66mna. Teopus bonbimoro B3peiBa. hitps://m.c dsocE.Iru Adbdfod2
PenukToBoe n3inydeHue
128 MacmrabHas ctpykrypa Beenennoii. bubmmoreka [JOK
MeraranakTuka https://m.edsoo.ru/ce234633
N bubnuorexa [{OK
129 Hepeménnsie nmpobdieMbl acCTpOHOMUHT hitps://m.cdsoo.ru/d37d9ffe
®u3nuecKuil IPAKTUKYM IO TEME
"UccaeqoBanre MarHUTHOT'O I10JIA
130 IIOCTOSHHBIX MarHuToB" uian "MccnegoBanue bubnuoreka [IOK
CBOMCTB (heppOMarHeTUKOB" UITH https://m.edsoo.ru/67361aef
"UccnenoBanue 1eHCTBUS TOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKoM"
Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue cuiel AMiiepa" win "M3yuenune
131 3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa" Bubmmorexa [OK
" . https://m.edsoo.ru/fcae91e9
win "Onpenenenre MarHUTHON MHTYKIIUU Ha
OCHOBE U3MepeHHust cuibl Amnepa”
Pu3nUeCKUil IPAKTUKYM 110 TEME
132 "HCCJ’IGI{OB;&HI/IC 'S'IBJ'ICHI/I}I IEKTPOMAarHUTHOU hitps://m.cdsoo.ru/c36658da
nHaykuun'" win "OnpeneneHue UHIyKIUU
BUXPEBOI'0 MarHUTHOTO NOJIA"
Pu3NUeCKUil IPAKTUKYM I10 TEME
133 "UccnenoBanue siBIEHUS CAaMOMHYKIIUN" bubnuotexa [JOK
i "COopKa MOJENN SIEKTPOMArHUTHOTO https://m.edso0o.ru/b8fb6391
resepartopa"
134 @u3HYECKU NPAKTUKYM IO TEME bu6muoreka [IOK

"N3mepenue neproia CBOOOAHBIX KoJIeOaHUu

https://m.edsoo.ru/5d159d35
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HUTSHOTO U NPYKUHHOI'O MasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME

135 "[IpeoOpa3oBaHme YHEPTUU B IPY>KUHHOM bubmmorexa [TOK
peobpas P Py https://m.edsoo.ru/a28026bd
MasTHHUKE
DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue nepeMeHHOr0 TOKa Yepes

136 OCJIEN0BATEIILHO COEINHEHHEBIE bub6nmmoreka [IOK
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uiu https://m.edsoo.ru/89dc2d90
"HNccnenoBanue padoThl HCTOUHUKOB CBETA B
LIETIH TTEPEMEHHOr0 ToKa"

137 ®uznueckuil NpakTUKyM 1o teme "M3yuenue bubnnoreka [JOK
rapaMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Ou3nyeckuil MpakTUKyM 0 TeMe

138 "M3Mmepenue nokazaress npeaoMIeHUst bubmmorexa [JOK
crexna" i "llonydenue n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 ITOCKOTO 3epKaJia U JIUH3bI"

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 ACCTOSIHHUS OT BEIIecTBa (Ha H(bI/IMye e bubmmorexa OK
P " " puMep https://m.edso0.ru/b879tb3f
xuakux auH3)" win "M3mepenne GokycHOro
pacCTOsIHUSL PacCeNBAIOIIUX JIMH3"

@u3nYeCKUil NPAKTUKYM IO TEME
" bubnuotexa [JOK
140 Habmonenue nudpakuuu, HHTEpPEepeHInn

U noJisipu3anuu ceera'

https://m.edsoo.ru/8b7ac737

141

@u3NYeCKUil NPAKTUKYM IO TEME
"OnpeneneHne UMIyJabca U YHEPTUA
PEeNATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3aPSDKEHHBIX YaCTULl B MATHUTHOM
nosne)"

but6mmorekxa [IOK
https://m.eds00.ru/63756¢47
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@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [linanka Ha ocHOBE

bubnunorexa LIOK

"
142 ?CCHCHOBaHH}I Porosdexra” min https://m.edsoo.ru/eb91682
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "
@uU3NYECKU IPAKTUKYM 110 TEME
143 "UccnenoBanue cuekTpa pa3pexeHHOro bubmmoreka [JOK
aTOMapHOT0 BOJOPOAa U U3MEPEHUE https://m.edsoo.ru/ec651eb8
nocTostHHOW Punbepra"
@uU3NYECKU IPAKTUKYM 110 TEME
144 "HccnenoBanue paauoakTUBHOIO (oHA © Bbu6moteka [JOK
HCIIO0Nb30BaHUEM Jlo3umMerpa uinu "MU3yuenue https://m.edsoo.ru/c3dabebe
MOTJIOLIEeHHS OeTa-4acTul] atoMUHueM"
@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM IJ1a30M C HCIOIb30BaHUEM
KOMITbIOTEPHBIX MTPUIIOKEHUHN IS
145 oTpeeNeHus TOJ0KEeHUsT HeOEeCHBIX bubmmoteka IIOK
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE https://m.edsoo.ru/1072021e
co3Be3aust CeBepHOro Nnoixymapus 1 sipkue
3BE316!" min "HaOmroqeHus B TEIECKOII
JlyHbl, TUTAHET, TYMAHHOCTEH U 3BE3HBIX
ckorieHuin"
146 IToBTOpenue. [loaroroBka Kk UTOroBOM bubnuoreka [IOK
KOHTPOJIBHOHN padorte. https://m.edsoo.ru/4e31b507
147 HToroBasi KOHTpOJIbHASA paboTa bubnmorexa LHOK
https://m.edsoo.ru/2dfbafc5
148 Pa6ora nax ommbkamu. Koppekimonnast bubnuotexa [JOK

pabota. OG0O0IIeHNE U CUCTEMATHU3AITHS

https://m.edsoo.ru/ad6ddeed
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3HaHuil. Pone Gu3MKM 1 acTpOHOMHH B
YKOHOMHMYECKOM, TSXHOJIOTHYSCKOM,
COIIMAIBHON M ATHYECKOH cepax
JESATEIbHOCTH YEJIOBEKA

0O0001IeHYE ¥ cucTeMaTU3auus 3HaHuii. Poib

bubnunorexa LIOK

149 U MECTO (PU3UKH U ACTPOHOMHH B
¢ . P https://m.edsoo.ru/18f19f7¢c
COBPEMEHHOM Hay4yHOU KapTHHE MUpa
O06o01IeHre U crucTeMaTu3anus 3HaHui. Poib
(busnueckoit Teopun B GOpMUPOBAHUH
150 MIPEJICTaBICHUIA O PU3NICCKON KapTHHE MHPA, bubmmoreka [JOK
MecTO (PM3UYECKON KapTHHBI MUpa B 00IIIeM https://m.edsoo.ru/e7d400f4
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTAaBICHUI O PUPOE
151 O06001IeHre U CUCTEMATU3aIMs 3HAHHUH 110 bubnuoreka [{OK
teme "Kunemaruka", "Ilunamuka" https://m.edsoo.ru/b032fc4b
152 O06o001IeHre 1 cucTeMaTU3aIys 3HaHUH 110 bubnuoreka [{OK
teMe "CraTtuka TBEpAoro rena” https://m.edsoo.ru/3cca482e
153 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110 bubmuoreka [JOK
TeMe "3aKOHBI COXPAaHEHHSI B MEXaHUKeE" https://m.edsoo.ru/32a4d1a0
O06001IeHre U cCUcCTEMaTU3aIHs 3HAaHUN 110
" . bubmmoteka IIOK
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
" https://m.edsoo.ru/ed440cag
TEOPHUH
155 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuoreka [{OK
teme "Tepmonunamuka. TenaoBeie MaliMHb" https://m.edsoo.ru/c63f7¢c10
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
" but6mmorekxa [IOK
156 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
| https://m.edsoo.ru/1d36b5b1
@da30BbIe EPEXOAbI
157 O06001IeHre u cucTeMaTU3aIys 3HaHUH 110 bubnuotexa [JOK
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Teme "DnekTpuyeckoe noie"

https://m.edsoo.ru/3bf0def9

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110

bub6nmoreka [IOK

158
teMe "[locTOsHHBIHN 2neKTpUuYecKuii ToK" https://m.edsoo.ru/71453ee6

159 O06001IeHre U cCUCTEMAaTH3aIMs 3HAHUH 110 bubnuorexa [{OK
teme "Toku B pa3nuyHbIX cpenax” https://m.edsoo.ru/3d40077a

160 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 110 bubnuorexa [IOK
TeMme "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBusblii ypok. O000IIEHNE 1

161 CI/ICTEMaTm:p WS 3HAHUU 110 TEME Bubmiorexa OK

5 https:/m.eds00.ru/053e2248
"JJIeKTpOMarHuTHas UHIYKIUA"
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuoreka [IOK

162 CHUCTEMATH3alnsI 3HAHUH 10 TEME

" " https://m.edsoo.ru/d6310bfd
Mexannueckue KoJieOaHus
PesepBubiil ypok. O0001IEHNE U

163 CI/ICTEM&TI/BZP WS 3HAHUU 110 TEME bubmorexa HOK

" B " https://m.edsoo.ru/5¢2bb83d
DNeKTPOMarHuTHHIE KOJeOaHUs
Pesepubiit ypok. O600611eHIE 1

164 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bubmmoteka IIOK
"MexaHU4YeCKHUe U AJICKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PesepBHblil ypok. O6006111€HNE U bubmuoteka [IOK
cucTeMaTu3anus 3Hagui mo treme "Ontuka" https://m.edsoo.ru/52ad1603
PesepsHrlil ypok. O000IIIEHHE U

P P o " bubnunorexa LIOK
166 cucTeMaTu3anus 3HaHuH 1Mo TeMe "OCHOBEI
https://m.edsoo.ru/5beclc65
CTO"
PesepsHrlil ypok. O000IIIEHHE U
P P . bubnuotexa [JOK
167 CUCTEMATHU3AaIH 3HAHUH 10 TEME

"KopnyckynsipHO-BOJIHOBOM Ayan3m"

https://m.edsoo.ru/f7¢59d38



https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38

PesepBHelil ypok. O000IICHHE 1

. " bubnuorexa [JOK
168 cucTeMaTusanus 3Hadui mo teMe "dusuka 1
| https://m.edsoo.ru/1f511654
aroMa
PesepBusblil ypok. O000IIEHNE 1
P P N " bubnunorexa LIOK
169 cucTeMAaTHu3anus 3HaHui mo teme "dusuka 1
" https://m.eds00.ru/905¢5ce0
aATOMHOTO SI/Ipa ¥ 3JICMEHTAPHBIX YaCTHI]
PesepsHEIil ypok. O0001IIEHNE U
P P 1]1 " bubnnoreka [JOK
170 cUCTEMATHU3AaNI 3HAHUH 110 TeMe " DIIEMEHTHI 1
. https://m.edsoo.ru/2bffb94c
acTpo(u3HuKH
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 16



https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 kmace/ I'paués A.B., IToroxes B.A., Caneuxuii A.M., bokos
I1.1O., O61miecTBO ¢ OrpaHUYCHHONM OTBETCTBEHHOCTHIO M3 1aTeNbCKUM LICHTP
«BEHTAHA-I'PA®y»; AxunonepHoe obiiecTBo «M3maTenscTBo
«ITpocBenieHue»

» Gusuka, 11 kimacc/ I'paués A.B., [Toroxes B.A., Caneuxuii A.M., bokos
ILIO., OGuiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M31aTenbCKUil IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeabcTBo

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET



