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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUSA
OCHOBHO 00pa3oBartesibHON TporpaMmsl, peictaBieHHbIXx B DI'OC COO, a Takxe
c yu€toMm (enepasbHON paboueir mporpamMmbl BocnuTaHus W KoHmenmuw
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit @enepaniuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeIbHOE NPEIMETHOE COIEpIKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX UM BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroUIUXCH.
[TporpamMMa mo ¢u3uke Aa€T MpeACTaBICHHE O LEIAX, COAEpKaHMM, OOIIeil
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM YPOBHE.

N3ydenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3aJja4i MPOPECCUOHANBHON OPUEHTAIMH, HAMPABICHO HAa CO3JaHUE YCIOBHM NS
IPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
oOy4Jaronmcsi, KOTOpble HEOOXOAUMBI i1 MPOAODKEHHS OOpa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBbHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca ¢U3NKM Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBIIMX
nporpammy 1o (pu3uke Ha YpOBHE CPEIHETO O0IIero 00pa3oBaHus Ha yTIITyOJIEHHOM
YPOBHE, SBJISIETCS] CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YIIbTAaThl IO TOJaM 00yUYECHHUS;

coJepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o @u3uKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUUTENSIMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOUUX MPOrPAMM.

[TporpaMma no ¢u3nke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOJUYECKHX
MOJIXOJOB K MpenoAaBaHui0 (U3UKH HAa YriIyOJEHHOM YypOBHE NpPU YCIOBUU
coxXpaHeHus1 00s3aTeIbHOM YaCTH COJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHu 00 okpykatoieM mupe. LLIkonpHbIN Kype HU3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOe pa3BUTHE
pa3zHO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyuYEHHUs HOBBIX MaTEepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue usuku
BHOCUT OCHOBHOMW BKIJaJl B (JOPMUPOBAHUE E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOyuaroiierocsi, B (popMupoBaHUE YMEHHUI IPUMEHITh HAyUHbIM METO/ NO3HAHUS
IPU BBIIOJHEHUH UMHU YUYEOHBIX MCCIIE0BAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEJHEr0 001IEero 00pa3oBaHus MOJI0XKEH
pSA UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHLMUIIBI €T0 MTOCTPOEHUSI.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3uKd
o0ObeAMHEH BOKPYr (u3nyeckux Teopud. BegymmM B Kypce sBIseTCS
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMAaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAyKH, OCMBICIEHHE CBSI3M pPa3BUTHUSA
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpm sToM paccmarpuBaroTcs Ha
ypOBHE OOMIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOIOTIONIH30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
IPUHLIMAIIOB 0a3UpyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEIBHOTO YKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa yudeOHoro mpouecca. g yriyOnéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHMYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYEHHMUECKHE OIBITHI MPH HU3YYEHUH HOBOTO
MaTepuana, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI



nBa crioco0a peanu3anuu GU3NYECKOro MpakTuKyMa. B mepBoM citydae mpakTHKyM
npoBoauTcs 6o B koHIE 10 m 11 kimaccoB, mubO TOCIEe MEPBOTO W BTOPOTO
MOJYTOANN B KaXKJIOM U3 3THUX KJiaccoB. BTopoii cnocod — 310 uHTerpaius padot
IPAaKTUKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPhIE MPOBOAATCSA B IpoLiEcce
u3ydyeHus paszaena (temsl). IIpu 3ToM mox paGoTamu NpakTHKyMa HMOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOTr0, 00001IEHHOTO BH/Ia O€3 MOIIaroBO HHCTPYKIIUH.

B nporpamme 1o (¢usnke cHUCTEMa YYEHHUYECKOIO OSKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IIpeJCTaBICHA €IWHBIM IepeuyHeM. BriOop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
ydacTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta (u3uku. [lpum sTom obOecneunBaercs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMH NPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHUE yIeseTCs PEIICHUIO0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacuETHBIX 3a7a4 MPUOPUTETOM SBIIAIOTCS 33/a49U C SBHO 3aJJaHHOU
Y HESBHO 33JJaHHOW (PU3NUECKON MOJEIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUCHHbIE
3aKOHbl W 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pazliena Kypca, TaK M HUHTETpUpYs
PUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE NPOTEKAHUS (PUINYECKHUX
SIBJICHUM M TIPOIIECCOB B OKPY’Karollel JKM3HU, TpeOyrolre BbIOopa GhU3NIECKOn
MOJIEH JUJIsl CUTyallK MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu @I'OC COO k MaTepraibHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype Gu3uku yriyOosEHHOrO YpOBHS HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3ydaTbCid B YCIOBHUSX MPEAMETHOTO
kabuHeTa. B kabuHere (M3UMKM JOIDKHO OBITH HEOOXOIHMMOE JIabopaTOpHOE
000pyIOBaHUE IS BHIMOJIHEHUS YKa3aHHBIX B TPOrpaMMe 1o (PU3UKe YUeHHUECKUX
OTBITOB, TJAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKe JEMOHCTPALIMOHHOE
o0opy1oBaHME.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (U3MKE KIIOYEBBIX JEMOHCTpalMi s
UCCIICIOBAaHMSI  U3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(yH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe o0OOpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECTIeYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU HENSIMU U3Y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMHpoBaHHEe HWHTEpeca M CTPEMJICHUS OOy4YarolMXcd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTaBICHUN O HAyYHOM METOJe MO3HaHHs U (popMHupoBaHHE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SBICHUS C UCIIOIb30BaHUEM (PHU3UUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AJIL Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cepax  Oyaymiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJTOTOBKAa K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
Iporiecce u3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHET0 00IIero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYIO  (U3uKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKY;

(dopMUpOBaHHE YMEHUIN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
bu3znyecKux SIBICHUH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hrU3MUeCKOit
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOSATEIbHOE CO3JaHue (HU3HUECKON
MOJIENI, AJEKBaTHOW YCJIOBHMSM 3aJladyd, B TOM YHCIE 3aJa4 HHKEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKUX OCHOB M MPUHILMIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajdu3a M HMHTEpOpeTaluud HHpOpMaIuH,
OTpEEICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO37aHUE YCJOBUM [JIsl pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.



B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yueOHoro mpeamera «®dusmka» Ha ypOBHE CpeOHEro o0OIIero
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIMMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriayOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoOBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
O0COOEHHOCTEHN 00yJarouXCsl.



COAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUMYMH (aHAJOTOBbIE W LHU(POBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TEJO0, UAcATbHAS )KUAKOCTh, UJICAJIbHBIN T'a3, TOUCYHBIN 3apsi).
['unoTe3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKast TEOPHUS.

Ponb u mecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3MepeHre cuiibl TOKa U HAMPSHKEHUS B LIENU MOCTOSTHHOTO TOKA IMPU TOMOIIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bU3UYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Panuyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOCKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemelienne, CKOpOCTh (CpemHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX MPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTHU MAaTEPUATBLHON TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonHoe majeHue. YcKopeHue CcBOOOAHOro majaeHus. JIBukeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBoimHenHoe  nBuKeHWe. J[BHKEHHME  MaTepuasbHOM TOYKHA 11O
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LEITHBIE, LIECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHoro nepexo/ia U N3MEpEeHne MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3zoBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTel, TPACKTOPUI, CKOPOCTEHN ABUKEHHUS OJTHOTO M TOTO e Tela
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nBukeHus Tena, OpoIIeHHOro rOpU30HTANIBHO. [IpoBepka runoTessl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIy JNaJIbHOCTBIO IOJIETA U
HAa4YaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEpHO/ia 0OpalieH!s KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy CHil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MUpOThl. J|BUkeHue HEOECHBIX Tell
M X CIIyTHUKOB. 3akoHbl Kennepa. [lepBasg kocmuyeckass CKOPOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBXEHUS U CUjla TPEHMS ITOKOSI.
Koaddurment tpenus. Cuna conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IOAUIUITHUKM,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAEHCTBYOLIEH TPUIIOKEHHBIX K TEIY CHII C IPOU3BEACHUEM
Macchbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydenne NBUKEHUS CHCTEMBI TEJl, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU 4Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHnne nBUKEHUS IPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

MMmyJibCc CHITBI M UBMEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Inapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACaNbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOAOMET, KONIEP, MPYKUHHBIA MTUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHMS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3Hepruu Tella MPU COBEPIIEHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM M TNOTCHLMAJIBbHOW SHEPrUil IpU
JEHCTBUU HA TEJIO CWJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepeHne nMiryJibca Teja 1o TOpMO3HOMY ITYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIISE M MOIIIHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBUH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU TPYKHUHBI C paObOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas pu3uKa 4 TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckor Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. b dy3us. bpoyHOBCKOe BHKEHHE. XapaKTep IBHKECHHUS
M B3aWMOJEHUCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ras3oB, >KMAKOCTEU WU
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekya (aromoB). KomnuecTBo BemectBa. [locrossHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcust.

Mogenp ueanbHOTro ra3a B MOJEKYJISIPHO-KHHETUYECKOM TEOPUHU: YaCTHUIbI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCATPHOM Ta3e C IIOCTOSHHBIM KOJWYECTBOM BemiecTBa. | paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M CPENHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHn4eckrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Mopens OpOoyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xxunkocten.

Mogens onbita llTepHa.

[IputsxeHre MOJEKYIJI.

Mopenu KpucTamin4ecKux peueTok.

Hab6mronenue u riccieqoBaHue U30IMPOIIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

HccnepoBanne mpoliecca YCTAHOBJICHUS TEIUIOBOTO PAaBHOBECUS TPH
TEII000MEeHE MEXTy ropsUueii U X0JI0THOM BOJIOM.

N3ydeHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJO0BAHO HCIOJIb30BAHHE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHYECKON CUCTEMBI. BHelIHNe 1 BHyTpeHHUE napaMeTpsl. [TapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMUUH, ONTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoauHaMuku. (CamMomnmpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Mopnens wueanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsI BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALWs YaCTHIL, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1isi BHYTPEHHEW SHEPTUH OAHOATOMHOTO MIEAJIBbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHTtapHas paboTa B TepMOAUHAMUKE. Brruncienue paboTel o rpaduky
npoiiecca Ha pV-nuarpamme.

Temonepenaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér KkoauuecTBa TemiaoThl mnpu  Teruonepenaude. I[lonstue 00
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TEpMOAMHAMUKHN. BHYTpeHHss dHEeprusa. KoimuecTBo TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUU TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY JJIs1 PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunune! aectBus TerioBbix MamuH. KII/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiieid. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe.Ibl.

TexHuuecKue yCTpONCTBA U TEXHOJOTMYECKHE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEp, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, YTHIIM3AIHs OMOOPTaHUYECKOTO TOILIUBA JIJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

W3meHeHue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3nymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUH.

HccnenoBanue aqnabaTHOro mpouecca.



KoMmmnproTepHble MOJEIN TEIIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHoN TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue agqnabaTHOTO Mpolecca.

N3ydenne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanue u koHaeHcanus. Micnapenue u kuneHue. Y aeibHas TEIoTa
apooOpa3oBaHUsI.

HacelleHHble W HEHacChIIeHHbIE TMapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH Y TABJIEHUS HACBIIIEHHOTO I1apa OT TEMIIEPATYPhL, UX HE3aBUCUMOCTH OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiutoB. [lmaBnenne W Kpucraimmszauus. YJIEJIbHAas TEIJIOTA IUIABJICHUS.
CyO6aumarius.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayis FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYKHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTrUn B Pa30BbIX MEPEXOaX.

YpaBHeHUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kansapasie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyecknue yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TerioBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl HOBEPXHOCTHOTO HATSKEHHS.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmauunBaHue.

Kanunnsipabie sBiaeHusI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaGmronenne mansix aedopMariuii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIbIA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenne ko3 duiirieHTa MOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenne moayns FOnra.

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

Paznen 4. JiaekrpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OnekTpu3anms Tel U €€ MPOSBICHMS. JJNEKTpUYECKMU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, IUANEKTPUKA W  MOJYHPOBOJHUKH.
DneMeHTapHbIN 3JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaabl. 3akoH KysoHa.

DJeKTpudecKoe nose. Ero neicTre Ha SJIEKTPUUYECKHUE 3aPSAbI.

Hampsix€anocth  anekTpuueckoro  moinsa.  [IpoOueiit  3apsn.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NOTEHLHMAIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuMan 3neKTpoCTaTUYECKOro noJid. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAIOB JUJISl JIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK |
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
PAaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEM.

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

JvpnekTpukn B DJIEKTPOCTATUYECKOM  TIOJIE. Jlupnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.



[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/IEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHUE 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM IOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE D3JIEKTPOIpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3apsKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOKCTBO U JEUCTBUE KOHJICHCATOPA MTOCTOSHHOM U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHZEHcaTopa OT IUIOLIAAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOoPa.

3apsiaKa U pa3psika KOHJIEHCAaTOopa Yepe3 PE3UCTOp.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

O1ieHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydyeHne npoTekaHus TOKa B €N, COAEPIKALLIECH KOHIEHCATOP.

Pacnpenenenune pa3HOCTH NOTEHIUAJIOB (HanmpsKEeHUs ) pu
MOCJIEIOBATEILHOM COEMHEHUU KOHIEHCATOPOB.

HccnenoBanue paspsiga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmMpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyliecTBOBaHUSI MOCTOSIHHOTO JJICKTPUYECKOro TOKa. VMICTOUHMKH
toka. Hanpsokenue U u DJ1C &.

3akon Oma i1 yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapajuiebHOE, CMEIIAHHOE COEJUHEHHUE MPOBOHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.



MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIIAENsEMas Ha
pe3ucTope.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3aKOH OMa JJ1s1 TOJTHOM
(3aMKHYTOM) dJeKkTpudeckoil 1menu. MOIIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

W3MepeHne CUilbl TOKa U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT CONTPOTUBIICHUS MPU MOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHns UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJI0CAMUA UCTOYHHUKA TOKA OT
CWJIbI TOKA B LEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaeIbHOrO CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCHUMOCTH CUJIbI TOKAa OT HAMpSOKEHUS IS JIAMITBI
HaKaJIMBaHUSI.

YBenuueHue npejiesia u3MepeHust amnepMerpa (BoJabTMETPa).

N3mepenune D/1C 1 BHYTPEHHETO COMPOTHUBJICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3J€MEHTa OT BPEMEHH
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKY MOTI0CAMU UCTOYHHUKA TOKA OT
CUJIbI TOKA B IEIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku 6 paziuunvix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COMPOTUBICHHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MYYKOB.



[TonynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuyeckuid TOK B rasax. CamMoCTOATENBHBIA M HECAMOCTOSTEIIBHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Tra30pas3psiaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (OTOIUOI, CBETOANO/, FaIbBaHNKA, pa)MHUPOBAHUE MEIU, BBIIIJIaBKA
QIIFOMUHUS, YJIEKTPOHHAsE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCHUMOCTb CONIPOTHUBIIEHUS METAJLUIOB OT TEMIIEPATY PBI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsa ¥ NPOBOJAUMOCTD BO3IyXaA.

CpaBHEHME MPOBOAUMOCTH METAJIIOB U ITOJIYTIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HabGmronenne amexTpoiusa.

N3mepenne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Du3rYecKUil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYMH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
IU(POBBIX M3MEPUTENBHBIX NMPUOOPOB M KOMIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUYHH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUYEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHnoro ypoBHs B 10 kiacce ocyiecTBisieTcs
C y4E€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MATEMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HaOJIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHME, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboiia, runepOosna, ux rpaguku U cBoicTBa. TpuroHomerpuyeckue (yHKINU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPY’KAIOLIEH cpenbl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAsl Macca, MOJIydeHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAJUIbI, FIEKTPUUECKUE CBOWCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKAss  JWCCOIMAINs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET M JAPYyTHE), ABUTATENh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJBTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4yeOHOro mpeamera «Duzukary
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH 00OYYArOIINXCsI PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIeCTBa, PACUIMPEHHE >KU3HEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alli OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:



e c(hOPMUPOBAHHOCTH IPAXKIAHCKON MO3UIIUU 00YYAIOIIEr0Cs KaK aKTHBHOTO
Y OTBETCTBEHHOT'O WIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAAULMOHHBIX OOIIEYEIIOBEYECKUX TyMAHUCTUYECKUX U
JEMOKPaTUYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
o0IIecTBa, y4yacTBOBaTb B CaMOYMpaBJICHHH B  00pa30BaTeIbHOU
OpraHu3aluy;

e yMEHHE B3aUMOJACUCTBOBAaTH C  COLUMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIHAMU U HA3HAUECHHUEM;

e TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM IESTEIBHOCTH.

NATPHOTHYECKOT0 BOCTIMTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU WJICHTUYHOCTH,
NaTPUOTH3MA;

e IICHHOCTHOE OTHOILIEHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO [TOBEICHUS;

e CHOCOOHOCTBH OLICHMBATh CUTYallMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSICh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOECHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIOYasg JCTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO PUZNYECKON HayKe.
TPYAOBOI'0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM cepaM MmpopecCuoHaNbHON NeATEIBHOCTH, B TOM
YHClIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHUE COBEpIIaTh OCO3HAHHBIN
BbIOOp Oynymielt mpodeccuu M peann30BbIBaTh COOCTBEHHBIEC KU3HEHHbBIE
TUTaHbL;

e TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCIIUTAHMSA:

e c(hOPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TJI00aTbHOTO
XapakTepa 3KOJOTUYECKHUX MPOoOeMm;

e IUIAHUPOBAHUE M OCYILECTBICHUE NECHCTBUN B OKPYXKAIOIIECW cpelne Ha
OCHOBE 3HAHUS LIEJIed YCTOMYMBOIO PAa3BUTHSI YEJIOBEUECTBA;

e paCHIMPEHHUE OMNbITa ACATEIBHOCTH SKOJOTMYECKON HANpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.

LEHHOCTH HAYYHOI'0 ITO3HAHUSA:



c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATh TMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁHLIe AeHCTBUSA
ba3oBble Jiornueckue AeMcTBUA:

CaMOCTOATENbHO  (popMyJIHpOBaTh U aKTyaJIH3UpoOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pe3yJIbTaTOB LIEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUM 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHIATUSIMU U METOJaMU
bu3nYecKoil HayKH;

BJIAJICTh ~ HaBBIKAMH  Y4EOHO-HCCJIEOBATEILCKOW W TMPOCKTHOMU
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJIOB peIlIeHus 3a1ad  (PU3nueckoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIUYHBIX METOJIOB IMO3HAHUS;

BJIQJICTh BUJAAMHU JACATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
HWHTEpIIpeTaluy, IpeoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX
CUTyallMsX, B TOM YHUCJI€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyalM3UpOBaTh 3ajaudy,
BBIJIBUTAaTh TUIIOTE3Y €€ PpElIeHUs, HaXOJIUThb apryMEHThl s
JI0Ka3aTelIbCcTBa CBOMX YTBEP)KICHMM, 3a/7aBaTh MapamMeTpbl U KpUTEPUU
pelieHus;



aHAIM3UPOBaTh TOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayl B 00pa3oBaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE TTPU U3yYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyI0 0O0JacTh
KU3HENEATEIbHOCTH;

yMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIE TOJXO0/IbI U PELICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, JOITYyCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMU NOJyueHUs! MHPOpMaK (PU3UUECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATH IIOUCK,
aHaJlM3, CUCTEMATHU3ALMI0 M WHTEPHPETALHI0 MHQOPMALUU Pa3THYHBIX
BUJIOB U ()OpM TMPEACTABICHUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIOJIb30BaTh CpEACTBa MH(POPMALIMOHHBIX U  KOMMYHHUKallMOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHns, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEpKaHHs B Pa3IMYHBIX (opMaTax C
y4€TOM Ha3HayeHWs: MHGOpPMalMKW M ILEJIEeBOM ayAUTOPUH, BBHIOUpas
ONTUMAJIbBHYIO0 (POPMY MPEACTABICHUS U BU3YATTU3ALIMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIC 1eHCTBHUS:

OCYIIECTBJIATh OOIIEHHEe Ha Ypokax GU3UKA U BO BHEYPOUHOM
NeSITeIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIWUKTHBIX CHTyalllii W CMsr4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTHYHO HM3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOIH30BAaHHUEM
S3BIKOBBIX CPEJICTB;

MOHUMATh W UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U HHIUBHIYaTbHOM
paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHUM C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh II€IM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTAaBJIATH IUIaH



JNEUCTBUM, paCIPeNesATh POJIM C YUETOM MHEHUN YYaCTHUKOB, 0OCYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KA4E€CTBO CBOETO BKJIAJAa M KAKJIOr0 y4aCTHUKA KOMAaHAbl B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTHI, OLEHUBATh HUACH C IO3ULUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISTh IO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE T CTBHSA
Camoopranusamnus:

CaMOCTOATENBHO OCYIIECTBIIATH TI03HABATENIbHYIO AESATENBHOCTD B 001aCTH
(U3UKM U ACTPOHOMMH, BBISBIISATH POOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOATENILHO COCTaBJIATH IUIAH PEIICHUS] PACUETHBIX U KaYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUS MPaKTUYECKOH padOThl C YYETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUM;

JaBaTh OIIEHKY HOBBIM CHTYAIlHsIM;

pacIIMpATh paMKH Y4eOHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEIOYTCHH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TMPOSBICHUIO APYIUIUU B 001aCTH
(GU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BATENbHBIA U KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIISAM;

BIIQJICTh HABBIKAMHM  I1I03HABATCIBHOM peduieKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JIEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMUI;

HCIIOJIB30BaTh MPUEMBI peIICKCUH JISl OIIEHKU CUTYaIIMH, BHIOOpa BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO NPUHUMATH PELICHUS 10 UX
CHIDKCHHUIO;

NPUHMMATh MOTHBBI M ApPryMEHTHl JIPYTUX NPU aAHAIN3E PE3YJIbTATOB
JICATEIILHOCTH;

MpPUHUMATh Ce0s1, MTOHUMAs CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHMMATh MOTHUBBI U APryMEHTHl JIPYTUX NOpPU aHaJIU3€ PE3YJbTAaTOB
JIESITEIIbHOCTH;



NPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIMOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHMS MPOTPAMMBI IO
¢uszuke [ YpPOBHS CpeAHero oOmero oOpa3oBaHUS Yy OOydarommxcs

COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIH UHTEJIEKT, MpeAnoIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHHMMATh  CBOE

OMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIMPOBAHUS, BKJIIOYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
OMOITMOHAJIEHBIM HW3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOYAIOIICH CTPEMIICHUE K JOCTUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATh, UCXOJIS U3
CBOHX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHWMATh  AIMOIIMOHAILHOEC
COCTOSIHUE JpPYTHX, YYWUTHIBATH €r0 TIPH OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAUBAThH
OTHONICHUS C APYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOH(IUKTHI.

I[TPEJMETHBIE PE3VJIbTATDBI

K xoHity oOydenusi B 10 knacce npeqMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YJAIONITUXCS YMEHUIA:

MOHUMATh POJb (PU3HMKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
OKOJIOTUYECKOM, COIMAJIbHOW ¥ OTHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4YHON KapTUHE MUpA,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMHpOBaHUYU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS IPUMEHUMOCTH MO/JIeNeil (PU3NUEeCKUX TN U MPOLECCOB
(siB7eHMI): MHEpIMaANbHAs cHUCTeMa OTCcuéra, adCONIOTHO TBEPAOE TEo,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBMKEHHE, CBOOOIHOE MaJCHHE,
abcomoTHO yrpyras jaedopmaiusi, aOCOMIOTHO YNPYyroe W aOCOIOTHO
HEYIIPYyro€ CTOJIKHOBEHHMS, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO



(KpUCTAIIIMYECKOr0) Tea, UIeaIbHBINA a3, TOUCUHBIN 3apsl, OJTHOPOIHOE
AIEKTPUUYECKOE TOJIE;

paznuyaTth ycCIOBHUS (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HU3UICCKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBICHATH MEXaHWYECKHE TMIPOIECCHl W SIBJICHWSI,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anunes mjis CKOpOCTH M TepeMelieHus,
3akoHbl HpIOTOHa, MpUHIMO OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
SHEPIuM, CBSI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCJIOBHUSI paBHOBECHS TBEPJOrO Teia), MPU OTOM  HCIOJIb30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
bu3nYecKX 3aKOHOB: TpeoOpazoBaHuil ['anuiies, BTOPOTO U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHS HMMITYJIbCa U MEXAHUYECKON
SHEPIrYH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIb3YS
ocHoBHble monoxkeHuss MKT u 3akoHbl MoOJEKyIsipHOW (GUBUKUA H
TepMOJMHAMHUKU (CBSA3b JAaBJEHUSA HJEATBLHOIO Ta3za Cco CpeaHei
KMHETUYECKOW SHEPrUed TEIIOBOTO JBMXKEHUS M KOHIIEHTpPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHEHM KHUHETUYECKOU
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHUILl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpalMel MOJIEKYJ M €ro TEeMIIEpaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIUU B TEIUIOBBIX MPOIECCax), P ATOM HUCIIOIb30BaTh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH
ypaBHeHus: MeHneneeBa—KnaneiipoHna;

aHAJU3UPOBaTh W OOBSCHITH JJICKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMHUKH (3aKOH COXPaHEHMS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTECHIIUAIBHOCTh
AIEKTPOCTATUYECKOIO TMOJIA, MPUHUWI CYNEPHO3ULIUUA DICKTPUUECKUX
MoJjieil, TPy ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kymona, a
TAKXK€ TMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i yyacTka
UeNyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Lenu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsr apazaest 1u1st 31€KTpOIH3a);

ONMHCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYNHBI:
MEpEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHUUAJIbHAS SHEPT U, KHHETUYECKas SHEPI s,



MEXaHUY€eCKasl SHEprusi, padoTa CUIIbl, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CWJIa TSDKECTH, CHJIa YOPYTOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPIUA
B3aMMOJICUCTBUS Tea ¢ 3eMIIEN BOJIN3H €€ MOBEPXHOCTH, SJHEPTUS YIIPYTOl
nedopMaluy NMpyKUHbI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS OHHEPrUs HUACAIBHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENIbHAS BIAXKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaoOBOrO IBUTAaTENs; JICKTPUUECKOE TOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJISA, HAPSHKEHHOCTD I0JII TOYEYHOIO
3aps/ia WM 3apsOKEHHOTO Iapa B BaKyyMe€ M B JAMRJIEKTPHUKE, OTCHIMAI
IIEKTPOCTATUYECKOTO MOJISA, PAa3HOCTh MOTEHUHUAJIOB, AJIEKTPOIBHKYIIAS
CWJIa, CHJIa TOKA, HANPSYKEHHWE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUDIOCKOIO  KOHJIEHCATOpa,  CONPOTUBICHHE  yd4acTKa  Lemu ¢
IIOCJIEIOBATEIbHBIM U MMAPAJUIEIIBHBIM COSUHEHUEM PE3UCTOPOB, SHEPT U
IIEKTPUYECKOTO MOJIS KOHAEHCATOPa,;

OOBSACHATb  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJIICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE JIBM)KEHHE 4YacTHI] BEIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHKEHHE, NU(DPy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALWs, IUIaBICHUE U KPUCTAJUIM3aLNs, HAIPABICHHOCTh
TEIJIONEPENauM, MICKTPU3ALUs TeJl, S3KBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apSYKEHHOTO TPOBOIHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JPYTOM C UCIIOJIB30BAHUEM MPSMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOW  3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHM, JelaTb  BBIBOABI 1O  pe3yibTaTam
UCCJIeI0BAHNUS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ| M3MEpPEHUs, OILICHUBATh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh HKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
NOJIyYEHHBIE PE3yJNbTaThl W J€JaTh BBIBOJ O CTaTyCce MPEII0KEHHON
TUIIOTE3BI;

coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la IPU IPOBEICHUN UCCIIEI0BAHUI B
pamMkax  y4yeOHOro  OJKCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENLCKOW W IMPOEKTHOM JIE€ATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 00OPYIOBAHMS;

pemarb pacy€THbIE 3aJayd C SBHO 3aJaHHOW W HESBHO 33JaHHOU
(¢u3nYeCKOl MOJEIbIO: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATh



BBIOOp (U3MUECKOW MOJCIH, OTBEYAMOIICH TpeOOBaHWAM 3a1adH,
MPUMEHSTH (POPMYJITBI, 3aKOHBI, 3AKOHOMEPHOCTH U IMOCTYJIATHI (PU3UIECKUX
TEOpUN MpPHU UCIOIb30BAHUU MaTeMaTUYECKUX METOJIOB pElIeHUs 3ajady,
MIPOBOJAUTH PACUYETHl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YYETOM MOJTYYEHHBIX
pE3ybTaTOB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhue NPUMEHEHUsS 3HAaHUU U3
Pa3HBIX pa3leyoB Kypca (GU3MUKH, a TAaK)KE UHTETpallui 3HAHUN U3 IPYTUX
MIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PacCyXACHUN ¢ OOPOM HA N3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SBICHUS;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

MPUBOJUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIEr0 MHpA, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOW3BOICTBEHHON
NESATETbHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHUMHU TIPOIecCaMu, C
MO3UIINHI HKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAONOIb30BAHUN, @ TAKKE Pa3yMHOM HCIIOJIb30BAHUM JTOCTHUKEHUUN
HAyKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh pa3IudHble CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UYECKOTO
COJIEp’KaHMsI C HCIOJB30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HKCIOJIb30BaTh COBPEMEHHBbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUM JUIsI TIOMCKA, TEPepadOTKM W TPEAbsIBICHUS Y4eOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIIPETAIINH
uHpopMaruy, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUUECKHU
aHANM3UpOBaTh  MOJIydyaemMyro  HMH(opmamuioo ¢  OLEHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINH;

MPOSIBIIATH OpraHu3alMOHHBIE u MO3HABATEIIbHbIC YMEHHUS
CaMOCTOSITEJILHOT'O MIPUOOPETEHMUSI HOBBIX 3HAHUM B TIPOIIECCE BHITIOJHEHUS
MPOEKTHBIX M Y4E€OHO-HUCCIEA0BATEIbCKUX PAdOT;

paboTaTh B TPYIIE C HCIOJHEHHEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBATHh PA0OTy TPYMIBI, PAIIMOHATBLHO PACHIPEACIIATh AeSTEIHLHOCTD
B HECTaHJApPTHBIX CHUTYallMsIX, aJICKBATHO OLICHUBATHh BKJIAJ KaXXJOr0 W3
YYaCTHUKOB TPYMIIbI B PEIIEHUE pacCMAaTPUBAEMON MTPOOIIEMBI;



e TPOSBIATH MOTUBALIMIO K OyAyIIel mpodeccnoHalIbHON NeSTEIbHOCTH 10
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Konrposbubie IIpakTHyeckue
n/n NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUHBIA METO/ ITIO3HAHUSI ITIPUPO/IbI
N bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS PUPOIBI 6 0 0 httos://m.edsoo.ru/fL6b68d7
Uroro no pazneny 6
Pazjnen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kumewaruxa 10 1 0 https://m.eds00.ru/f16b68d7
bu6nmoreka [JOK
22 Hlunamika 10 0 0 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TBEAOrO TENA > 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAaHEHHS B MEXaHUKE 0 0 httos://m.edsoo.ru/f 1666847
Wroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubnmuorexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH ) 0 httos://m.edsoo.ru/fL6b68d7
3.2 Tepmonunamuka. TennoBble MalTuHbI 20 1 0 bubmmorexa LIOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 0 bubmumoreka [IOK
' HIEPEXOIbI https://m.edsoo.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. DJJIEKTPOAUHAMUKA
bubmuoreka [JOK
4.1 DUICKTPHHCCKOE H0J1C 24 0 https://m.edsoo.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 0 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasTHHBIX cpefiax 0 0 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4
Pazaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
>1 usmeckii npaTikyM 16 16 https://m.eds00.ru/f16b68d7
Hroro no pazneny 16
bu6mmorexa [IOK
P 1
CICPBIHOC BpEMA 0 0 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 0 0 bubnmnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 0 0 bu6mmorexa [IOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 o3Hanus npupoasl. Hadmrogenne u 1 0 0 bubmorexa [TOK
PHPOJIBL. https://m.edso00.ru/34c49931
HKCIEPUMEHT B (U3UKE
Crioco0b1 m3MepeHust PU3HMIECKUX bubnunoreka [JOK
4 1 0 0
BEJIMUHMH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEILHAS
5 MOTPEIIHOCTH U3MEPEHUN 1 0 0 bubmmorera [TOK
p p https://m.edsoo.ru/7f18fda3
(bu3MYECKUX BEIUYUH
MopenupoBanue B pusuke. Ponb u
MecTO (PU3UKH B GOPMHUPOBAHUHI
6 COB eM(I;HHOfI Ha(bq}II)Oﬁ Ea THUHEI 1 0 0 bubmmorexa [TOK
P Y o P https://m.edsoo.ru/eabbded1
MUpa, B TPAKTHIECKON AEITeTbHOCTH
Jmoaen
Mexanunueckoe aBmxkenue. Cucrema
7 otcyeTa. OTHOCUTEIBHOCTh 1 0 0 bu6mmorexa [IOK

MEXAaHUYCCKOI'O ABMKCHUA. HpﬂMaH u
o6paTHa;1 3aJa4ul MCXaHHUKH

https://m.edsoo.ru/e9a52f02
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Panuyc-BekTop MaTepuanibHON TOUKH,
€ro MPOEeKIUU Ha OCH KOOPJIHHAT.

bubmuoreka [JOK

8 Tpackropus. Hepeveuente. https://m.eds00.ru/30a108a5
CxopocTb. X mpoeKuuu Ha OCH
KOOpJIUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['paduyeckoe onrcanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso00.ru/89ba7190
JIBUKCHUS

10 CrnoxxeHue nepeMenieHni u bubnuorexa [JOK
ckopoctel. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHas1 CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanmue

12 MPSIMOJIMHENHOTO IBUKEHUS C bubmorexa [IOK

https://m.edso0o.ru/b7560bbf
MTOCTOSITHHBIM YCKOPEHUEM
CBoOosHOe najieHue. Y cCKopeHue

13 CBOOOJTHOTO TIaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0o.ru/f738109c
BPEMEHH U UX rpapuKu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunerinoe 1BUXEHUE.

JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
. bubnuotexa [JOK
15 U JUHenHas ckopocts. [lepuon n

yacrora. [[eHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHHE

https://m.edso0.ru/33196fbe
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KonrponsHas pabora o Teme

bubmuorexa [JOK

16
"Kunematuka" https://m.edso00.ru/1242f32e
IIepBb1it 3ak0H HbroTOHA.

17 NHepuuanpHble CUCTEMBI OTCUETA. bubnuoreka [IOK
[Tpuniun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCYETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CHJIA. bubnnoreka [HOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837

19 Bzaumopeiictue ten. Tperuit 3akoH bu6mmoreka [IOK
HeroTona https://m.edsoo.ru/57dba505
[IpuHIMIT CyTnIeprIO3uUU CUJL.

20 P;)HIGHI/IG 3a};1aqua [IPUMEHEHNE bubnmorexa LOK

P https://m.edsoo.ru/bdf997fb
3aK0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJICHTHOCTH IPABUTAIIMOHHON U bubmmorexa [JOK
. P ! https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

29 Cuia TSKeCTU U yCKOPEHHE bubnmnorexa [JOK
CBOOOHOTO Ta/IeHUs https://m.edso00.ru/22757f26
JIBr>keHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexka [JOK
KOCMMYECKasi CKOPOCThb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnepa

24 Cuina ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUI

P brp bubnmoreka [JOK
TpeHus. [IBuKeHne B KUIKOCTH U
25 https://m.edsoo.ru/1fa86499

rasze ¢ y4€ToM CHJIbI COIIPOTUBIICHHUS
Cpensl

https://m.edsoo.ru/2cb29676
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26 Hasnenue. 'mapocrarnueckoe bubmumoreka [IOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOIIOTHO TBEPOE TEIIO. bubnunoreka HOK

27 [ToctynaTenbHOE U BpalaTeabHOE bubnuoreka [IOK
JBU>)KEHUE TBEPJIOTO TEJIA https://m.edsoo.ru/2b95d57¢e

28 MoOMEHT CHJIbl OTHOCHTEIBLHO OCH bubmuorexa [JOK
Bpaienus. [1meuo cuibl https://m.edso00.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K

29 TBEpAOMY Teily. LleHTp TskecTu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPJIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCHs

bu6mmoreka [IOK

30 Pemeriuc sazas https://m.edsoo.ru/dclcaacO

31 KonTponbnas pabota no teme bubnuorexa [JOK
"lunamuka. Cratuka TBepaoro tema" https://m.edsoo.ru/9f5a574c
NMnynsc MaTepuabHOM TOYKH,

CUCTEMBI MaTepUATTbHBIX TOYCK.
32 LleHTp Macc cHCTEMBI MaTepPHATBHBIX bubmmorexa [OK
https://m.edsoo.ru/4bb8294b
Touek. TeopeMa 0 IBM>KEHUU ILIEHTPA
Mmacc
Nmitynbe cuibl U1 U3BMEHEHUE
33 HMITyJIbCa TeJia. 3aKOH COXPAHCHUS bubmorexa HOK
https://m.edsoo.ru/13f0a221
HUMITyJIbca. PEakTUBHOE JIBIIKEHHE
MoMeHT uMIlybca MaTepUAIBHON
34 touku. [IpencraBienne o coxpaHeHUN bubnmnoreka [JOK

MOMCHTA UMITYJIbCAa B HECHTPAJIbHBIX
II0JIAX

https://m.edsoo.ru/d6532eb9
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bubmuorexa [JOK

35 Pemenue 3amau
A https://m.eds00.ru/f7706d63
PaGora cunbl Ha MajoM U Ha
36 KOHEYHOM NIE€PEMEILICHUH. bubnmoreka [JOK
I'paduaeckoe npeacraBiaeHne pabOTHI https://m.eds00.ru/913974c7
cHIIbl. MOIIHOCTH CHJIBI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUU KUHETUYECKOU YHEPTUI bubmmorexa LIOK
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[ToTeHnManbHBIC U HETIOTCHITNATLHBIC
38 cwibl. [loTeHmansHas SHEPrus bubnmorexa LOK
] prHt. https://m.edsoo.ru/554bafcc
Bropas kocMuueckast CKOpOCTh
Tpetsbst KocMu4eckast ckopocTb. CBsI3b
paboThI HEMOTCHIIUATBHBIX CHII C
39 W3MECHCHHEM MEXaHHYECKOH SHEePTUn bubmmorexa [JOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTUU
Yupyrue u Heynpyrue CTOJTKHOBSHHUS.
40 b S:HGHI/IG Bey Hp};IJII/I ISl BIeaTbHON bubmmorexa [JOK
P pHy AL IA https://m.edso00.ru/f30f43b6
KHUJIKOCTH
41 KonrtponbHas pabora no Teme bubnuoreka [IOK
"3aKOHBI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
PazBuTue npeacraBieHuii 0 npupoie
42 Ter1oThl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. JTuddysus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CrtpoeHnue ra3000pa3HbIX, KUJIKUX U
bu6mmoreka [IOK
43 TBEPABIX TeJ. XapaKkTep JBUKEHUS U

B3aHMMOJCHCTBHUS YaCTHUIl BEIISCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYJ (AaTOMOB).

44 KomuuectBo BemectBa. IlocTosHHas bubmorexa OK
- ’ https://m.edso00.ru/c5b72ab7
ABorazipo
45 Temneparypa. TemioBoe paBHOBeCHE. bubnuoreka [IOK
[Tkana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
4 P
0 CHICHHE sazad https://m.eds00.ru/1531abas
bubmuorexa [JOK
47 )4 iras. I’
ACIBHBIN Ta3. 1 a30BBIC SAKOHET https://m.edsoo.ru/1deb2367
48 YpaBHenue Menpeneena- bubnnoreka [JOK
Knaneiipona. Pemenue 3anau https://m.edso0o.ru/8d12c328
49 AGcomtoTHas TemnepaTypa. 3akoH bubnnoreka [JOK
JanbpToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccel B UaeaabHOM rase ¢ bubnnorexa [HOK
HOCTOSIHHBIM KOJIMYECTBOM BEIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npecraBieHue
51 Hfog) OIICCCOB: i;;Te Ma, H30X0pa bubmorexa HOK
pont ' pMa, P, https://m.eds00.ru/1344327b
n3zobapa
bu6mmoreka [JOK
52 0 MKT
CHOBHOC ypapHerHe https://m.eds00.ru/c8094721
bu6mmoreka [IOK
53 P
CHICHHE saiad https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TeMIEpaTyphbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
o4 CpeIHell KHHETHUECKOH sHepruei https://m.edsoo.ru/c38af875

MOCTYNATCJIBbHOI'O TCIIJIOBOT'O
JIBIDKEHMS €€ 4acTHI]
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55 O06o001IeHre U cuCTeMaTH3aIus bubnmoreka [JOK
3HaHu# 110 Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonrponsHas pabora o Teme bubnuoreka [IOK
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTema.
3agaHue BHEMIHUX yciaoBui st T/
cucTeMbl. BHeNTHUE 1 BHYTPEHHHE
o7 napametpsl. [Tapamerpst T/l cuctemsl bubmmorexa [JOK
PAMCTPEL. H1apametp https://m.edsoo.ru/5f8d38a3
KaK Cpe/IHHe 3HAYCHUS BEJTUYHH,
ONHUCHIBAIONIIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camornpou3sBojbHas penakcaius T/J] bubmorexa HOK
P p H https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogens ueanbHOro ra3a B
59 TEpMOIUHAMUKE. Y CIOBUS bubmorexa [IOK
P T https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOU MOJEIH
VpaBHeHue MeHnpaeneeBa-Knaneipona
60 u I1:.1,1 akeHUe I BHYTPEHHEN ’ bubmorera [TOK
p a yIp https://m.edsoo.ru/bal178d0
SHEPTUU
BrIpaxxenue i1 BHyTpEHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubnuotexa [JOK
KBa3ucraruueckre 1 HeCTaTHUECKUE https://m.edsoo.ru/acscacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
62 TepMoANHaMuKe. Beruncnenue bubnnoreka [JOK

paboTsl o rpaduky mpoiecca Ha pV-
auarpamme

https://m.edsoo0.ru/741d5738
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Tennonepenaya xak crocod

63 W3MEHEeHUs BHyTpeHHel snepruun T/1 bubmmorexa [JOK
https://m.edso00.ru/3d734561
cUCTEMBI 0€3 coBepIIeHUs PadOThI
64 KonBekuusi, TEmIonpoBOIHOCTb, bubnnoreka HOK
U3JIly4yeHue https://m.eds00.ru/157b54cd
KommuectBo TennoTel. TemioéMKOCTh
65 Tena. Y ienpHas u MOJIsipHas bubnnoreka [HOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAs https://m.edso00.ru/7ba67355
TEIJI0Ta CTOPAHMSI TOILJIUBA
66 Pacuér xonnyecTBa TEIIIOTHI IPU bubnuorexa [JOK
Terionepenaye https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 aquabaTHOM mporiecce. bubnuorexa [JOK
[TepBrlii 3aKOH TEPMOAMHAMUKHU https://m.edso00.ru/d8098824
KonuuecTBo TemnoTs! u paboTa kKak
68 Mepbl U3MEHEHHsI BHYyTPEHHEH bubmmorexa LOK
https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeobpaTtumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX MPOIIECCOB
70 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
marmuH. KITT https://m.edsoo0.ru/2e945513
71 Maxkcumanbsroe 3Hadernre KITJ. I{ukn bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 Pemterne safas https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHE aCIICKTHI bubmuorexa [JOK

HCITOJIBb30BaHHUA TCIIJIOBBIX

https://m.edsoo0.ru/9867aaa7
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nsurareiseil. TernoBoe 3arpsi3HEHNE
OKPY’KaIoIIeH cpebl

74 Pemenue 3anau bubmmorexa [JOK
https://m.edsoo.ru/c8c70432
O0001IeHNE U CUCTEMATH3AIUA
75 3gaHu# 1mo teme "TepmoauHaMuKa buGnnorexa LIOK
P ' https://m.edso0.ru/28d62b3f
TennoBbie MalIMHEL
KontponbHas paboTa mo teme
76 "TepmoauHamuka. TermioBsle bubnmorexa [IOK
p | ’ https://m.edsoo.ru/1b6e26c5
MaIlIHBI
[TapooGpa3oBaHue U KOHICHCAITHS.
77 Ucnapenne u kumnenue. Y nenbHast bubnnorexa [IOK
P ' https://m.eds00.ru/6f8e6777
TeII0Ta mapooOpa3oBaHUs
Hacplmennble 1 HeHACBIIEHHBIE
napel. KauecTBeHHAs1 3aBUCUMOCTh
IUIOTHOCTH M JaBJIE€HUS HACBIIIEHHOTO
78 rapa oT TeEMIIEpaTypbl, UX bubnuoreka [IOK
HE3aBUCUMOCTEL OT 00BhEMA https://m.edsoo.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATyPHI KUTICHUS OT JaBIICHUS B
KUIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U bubnunorexa [JOK
OTHOCHUTEIbHAS BIAKHOCTH https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucrammueckne u
bubmuorexa [JOK
81 amopdHbIe Tena. AHU30TPOIHS

CBOICTB KpHUCTAJJIOB

https://m.edso0.ru/20a88a03
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[InnaBneHue n KpUCTATUIU3ALIMSL.

bubmuorexa [JOK
82 V nenpHas TEIUIOoTa IJIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumarus
Hedopmariu TBEpAOTO TENA.

83 Pactskenne u cxxatue. CaBur. bubmuorexa [JOK
Monyins FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit
TennoBoe paclIMpeHue KUJIKOCTEN U
TBEPABIX T€I. AHTAPMOHU3M bubnuoreka [IOK

84 .

TEIUIOBBIX KOJeOaHMil yacTHIl https://m.edsoo.ru/7ba5edf2
BEIIeCTBA

85 [IpeobpazoBanue 3Hepruu B (ha30BBIX bubnnoreka [JOK
nepexonax https://m.eds00.ru/97a0672f

bubmuorexa [JOK

86 % 0

PABHEHIE TEILIOBOTO baiatca https://m.edsoo.ru/ab1521fb
bu6mmoreka [JOK

87 P

cHicHme sajat https://m.edso0.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHHE.

88 Kanunnspuseie sanenus. Jlapnenue bubnuoreka [IOK
MOJT UCKPUBJIEHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)unkoctu. Popmyia Jlamiaca
O06o00611eHre U cucTeMaTH3aus

89 3HaHU# no TeMe "ArperaTHbie bubnunorexa [JOK
coctosiHMA BenlecTBa. @a3oBbie https://m.eds00.ru/0b52575¢c
nepexoasr"

KonTponbHas pabota mo Teme
" bubnmoreka [JOK
90 ArperaTHbl€ COCTOSIHUSI BELLIECTBA.

®da3oBbIe niepexoabl"”

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsij. [IBa Buaa

bubmuoreka [JOK

91 .
STCKTPHIACCIHX 3apAN0D https://m.edsoo.ru/laff445f
[IpoBOAHMKY, TUINEKTPUKU U
MOJIYIPOBOIHUKH
DneMEeHTapHBIN AEKTPUIECKUI
92 3aps. 3aKOH COXpaHEHUs bubmmorexa [JOK
DA P https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 Bzaumopeiictue 3apsanoB. Toueunsie bubnnoreka [JOK
3apsbl. 3akoH Kynona https://m.eds00.ru/445b7746
bubmuoreka [JOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onexrpuueckoe none. Ero nelicteue bubnnorexa [HOK
Ha 3JICKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [Tpo6uslit 3apsia. JIunun
96 HaIpsHKEHHOCTH 3JIEKTPUUECKOTO bubmmorexa [OK
P P https://m.edsoo.ru/3dac6957
noist. OTHOPOJIHOE IIEKTPUUECKOE
rnoJse
[ToreHimanbHOCTH
97 AJIEKTPOCTATUUECKOTO 1MoJIsl. Pa3HOCTH bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANIPSKEHUE
[ToTennmanpHas YHEPTUS 3apsiia B
98 AIEKTPOCTATUUECKOM II0JIE. bubnmoreka [JOK

[ToreHiman 3J1eKTPOCTaTUYECKOTO
oSt

https://m.edsoo.ru/af5fa389
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CBs13b HaNPSYKEHHOCTHU NOJIS U

99 A3HOCTH MOTCHITUAJIOB JIJIS bubmmorexa [JOK
P 1 A https://m.edsoo0.ru/df7a6838
AJIEKTPOCTATHYECKOTO OIS
100 [IpuHnun cynepno3unun bubnuoreka [IOK
IIEKTPUYECKUX T10JIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [IOK
101 P
0 CHICHHE Sala https://m.eds00.ru/5a582263
102 ITone Toueunoro 3apsaa. [lome bubnnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU chephl https://m.edso0o.ru/b297b5c3
[Tone paBHOMEPHO 3apsSHKEHHOTO 110
103 00béMy 1rapa. Ilose paBHOMEpHO bubmorexa LHOK
Y 13 ' P . P https://m.edsoo.ru/f7a665ee
3apsSOKCHHON OECKOHEYHOM IITOCKOCTH
104 [IpOBOHMKY B 3EKTPOCTATHYECKOM bubnnorexa [HOK
1oJje. Y CjaoBre paBHOBECHS 3apsiI0B https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKHY U NIOJIyIIPOBOJHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edso0.ru/060ebab5
Kongencarop. DneKTpo€MKOCTh
106 KOHJIEHCATOpa. DJIEKTPOEMKOCTh bubmmorexa [JOK
a pa. p https://m.eds00.ru/845b4f73
IIJIOCKOTO KOHAEHCAaTopa
107 [TapamrensHOE COEUHEHNE bubnnorexka [JOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHEHNE bu6mmoreka [JOK
KOHJICHCAaTOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa bubmmorexa [TOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2ach5

https://m.edsoo.ru/27434040
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JIBr>keHUE 3apsiKEHHOM YacCTULIBI B

bubmuorexa [JOK

111
OJIHOPOJIHOM 3JIEKTPUUECKOM TT0JIe https://m.edsoo.ru/8341d6ac
112 Pemrenue 3amau
O06001IeHNe U CUCTEMATU3AIIHS
113 3HaHUH MO TeMe "DIEeKTPUIECKOe bubmmorexa [JOK
; P https://m.eds00.ru/5752603f
noie
114 KonrponsHas pabora o Teme bubmumorexa [IOK
"Dnexkrpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTOSHHBIN TOK.
115 VYcnoBust cymecTBOBaHUs bubmmorexa [JOK
yu https://m.eds00.ru/233311b5
MTOCTOSIHHOTO JIEKTPUUECKOT0 TOKA
116 Hctounuku Toka. Hanpsbkenue u bubnnoreka [JOK
OJIC https://m.edso0.ru/0839a115
117 3akoH Oma 111 yyacTKa LEemH. bubimmoreka [JOK
DIEeKTpUYECKOe CONMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COIIPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bubnnorexka [JOK
JUTMHBI ¥ TUIOIIAIN ONEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA. bu6mmoreka [JOK
Pemntenue 3anau https://m.edsoo.ru/437f8300
[TocnenoBarenpHOE, TapaIETBLHOE,
120 CMemaII[{Hoe coe I/IHCHI/II:; bubmmorexa [OK
A https://m.edso00.ru/236f7e07
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX
. bubnuotexa [JOK
121 aneKkTpuyeckux nemnei. [Ipasuna

Kupxroga

https://m.edso0.ru/1794cf37
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bubmuorexa [JOK

122 P
CHICHHE 3a/ad https://m.eds00.ru/3881b469
123 PaGora snekTpuyeckoro Toka. 3akoH bubnmoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c
bubmuoreka [JOK
124 Pemenne sanas https://m.edso0.ru/6761bfOf
MOIHOCTB 3JIEKTPUYECKOTO TOKA.
125 TennoBas MOIIHOCTB, BBIACIACMAs Ha bubmorexa HOK
’ https://m.eds00.ru/99750a6f
pesucrope
bu6mmorexa [IOK
12 P
6 Clietme sajad https://m.edsoo.ru/eb72fc24
197 O/1C u BHyTpEeHHEE CONPOTUBIICHUE bubnuorexa [JOK
HCTOYHHKA TOKa https://m.edso0.ru/72d453af
128 3axon OMa i MOJIHOM (3aMKHYTOH) bubnnoreka [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
bu6mmoreka [JOK
129 P
CHICHHE salad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
1 M
30 OIHOCTL HCTOHHMKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 K
OPOTKOE saMbIRatie https://m.edso00.ru/546f5632
132 Konnencarop B 11enu mocTosSsHHOTO bu6mmoreka [JOK
TOKa https://m.edso0.ru/35368f3e
bubmuorexa [JOK
133 P
clierme sajat https://m.edsoo.ru/4410cefQ
134 Pemenue 3agau mo reme bubmuorexa [JOK

"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"

https://m.edsoo.ru/a7340a29
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135 Pemenue 3agau mo reme bubmuorexa [JOK
"TlocTOSIHHBIN ANEKTPUUECKUN TOK" https://m.edso0o.ru/744261b8
136 Pemenue 3anay 1o reme bubmuorexa [JOK
"[locTOSIHHBIN 7€KTpUUECKUI TOK" https://m.edsoo.ru/eb5d4687
O60061eHre U cucTeMaTH3alus
137 3HaHui o Teme "[locTosHHBIHI bubmmorexa [JOK
. https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas pabota mo teme bubnuorexa [JOK
"TlocTOSIHHBIN AIEKTPUUECKUN TOK" https://m.edso00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JII:‘1:HI)IX BC efTB f;lnelc WYCCKUIT bubmmorexa [JOK
P HHECTB. P https://m.edsoo.ru/da794295
TOK B MeTaiiax. CBepXIpOBOANMOCTb
DIEeKTpUYECKU TOK B pacTBOpax u
140 acIIaBax dJIEKTPOJIUTOB. 3aKOHBI bubmmorexa LIOK
P P ' https://m.eds00.ru/4b423491
@apanes U1 JIEKTPOIn3a
bu6mmoreka [JOK
141 i T
DUICKTpHHCCKHH TOK B rasax. [lnasma https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubnuoreka [IOK
BakyymHble npu6opsl https://m.edso00.ru/2E+160
143 DNEeKTpUUYECKU TOK B bubnnorexka [JOK
MIOJIYIIPOBOJHHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 IT 0
OYHPOBOAHHMIKOBLIC HPHOOPH! https://m.eds00.ru/83622200
Pu3nYeCcKUil NPAKTUKYM IO TEME
"3HaKOMCTBO C LIUPPOBOI
. bubnuotexa [JOK
145 nabopatopueit o ¢pusuke. [Ipumeps

HU3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIMYHH IIpU
IMOMOIIIN KOMIIBKOTCPHBIX ,HaTqHKOB"

https://m.edsoo.ru/5643ea56
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@uU3NYECKUN IPAKTUKYM 110 TEME
"M3yuyeHre HepaBHOMEPHOTO

bubmuorexa [JOK

146 JIBH>KEHUS C 1I€JIbIO ONpEACICHUS https://m.edsoo.ru/f6292f5f
MTHOBEHHOM cKopocTh"
@uU3NYECKU IPAKTUKYM 110 TEME

147 "N3mepeHue yCKOpeHusl Ipu bubmmorexa [IOK
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM https://m.eds00.ru/6960b6ef
JBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH"
Pu3NYeCKU IPAKTUKYM 110 TEME BuGmiorexa LIOK

148 "N3yueHue nBUXKEHUS TeNa, .
GpOLICHHOTO FOpH3OHTATBHO" https://m.edsoo.ru/d1ea2402
®u3nuecKuil IPaKTUKYM 110 TEME

149 "UccnenoBannue 3aBUCUMOCTH bubmuorexa [JOK
Teproja OOpaICHIS] KOHHYECKOTO https://m.edsoo.ru/bcf53514
MasiTHUKA OT €ro napamerpos"”
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"[IpoBepka runoTessl o BuGmiorexa LIOK

150 HE3aBHCUMOCTH BPEMEHU JABM)KEHUS https://m.edsoo.ru/0b34dbes
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”
Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH CHIT

151 YIPYTOCTH, BO3HUKAIOIINX B IIPY>KUHE Bubmmorexa LIOK
1 PeHHOBOM 0GpasILE, OT HX https://m.edsoo.ru/b55b81al
nedopmaruu’
Pu3NYECKU IPAKTUKYM 110 TEME

152 "Usmepenue korhduienTa TpeHust bubnmnoreka [JOK

0 BEJTUYHHE YTIIOBOTO
k03 durmenta 3asucumoctu Frp(N)"

https://m.edsoo.ru/b83b1607
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@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBaHue ycaoBUil paBHOBECHS

bubmuorexa [JOK

153 TBEPAOTO Teja, UMEIOIIETO OCh https://m.edsoo.ru/4a04f4f7
BpauieHus"
@uU3NYECKU IPAKTUKYM 110 TEME

154 "N3mepeHne KHHETUYECKON IHEPTUU BuGmorexa LIOK
TeTa 110 TOPMO3HOMY TTyTH" https://m.edso0o.ru/856fb28e
@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHune u30TepMHUECKOro

155 npoiiecca (PEKOMEHI0BaHO bubmmoreka LIOK
HCHoNE30BaRHE MUpOBO https://m.edsoo.ru/e0fe7e07
naboparopun)"
@uU3NYECKU IPAKTUKYM 110 TEME

156 "U3mepenue yaenbpHOR Bubmiorexa LIOK
TeIIOEMKOCTH" https://m.edsoo.ru/2f2faa61
Pu3nUeCcKUil IPAKTUKYM 110 TEME

157 "N3mepenne abCOMIOTHOMN BIAXKHOCTH bubnuoreka [IOK
BO3/lyXa M OLIEHKA MaccChl I1apOB B https://m.edso0o.ru/6b1a23b5
noMenieHun".
Pu3nUeCcKUil IPAKTUKYM 110 TEME

158 "Hab6mronenne npeBpalieHust SHEpTuu bubnunorexa [JOK
3apsHKEHHOT0 KOHIEHCAaTopa B https://m.edsoo.ru/ec424377
SHEPTHUIO U3TYUYEHUs CBEToArOoaa"
Pu3NYECKU IPAKTUKYM 110 TEME Bu6morexa LIOK

159 "HccnenoBanue cMEaHHOTO
S ———" https://m.edso00.ru/2b179d98

160 @uU3NYECKUI IPAKTUKYM IO TEME bubnnorexa [JOK

"Habmronenue anekrponuza”

https://m.edso0.ru/64b6e901
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PesepBHelil ypok. O6o0mIeHHE 1

161 cHCTEMAaTH3alis 3HaHUH 10 TEME bubmorexa LHOK
" H" https://m.edsoo.ru/ed017d93
Kunematnka
PesepBubiil ypok. O0001IEHNE U
162 CI/ICTI;MaTI/BZI_I]);I/ISI 3HAHUM 110 TEME buGnnorexa LIOK
" " https://m.eds00.ru/3149956b
Jnnamuka
PesepsHEIil ypok. O000IIEHNE U
163 CI/ICTIe)MaTmZpHﬂ 3HAHHUH 10 TEME bubnmorexa [IOK
" 5 " https://m.edso00.ru/0f9752ac
Craruka TBEpAOTro Tea
PesepBusblii ypok. O0001IEHIE U
164 CI/ICTI;)MaTI/ISZI_II)I/Iﬂ 3HAHUH 110 TEME bubnmorexa [IOK
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHCHHS B MEXAHHUKE
PesepBHrlit ypok. O6o01ienue u
165 cUCTEMATH3aIHs 3HAHUH I10 TEME bu6mmorexa [IOK
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepubIiil ypok. O6001eHIE 1
166 CHCTEMATHU3allNs 3HAHUM 10 TEME bu6mmorexa [IOK
"TepmonnHamuka. TenaoBsie https://m.edsoo.ru/Obcc77cl
MAaIITUHEL"
PesepubIil ypok. O60011eHIE 1
167 CHCTEMaTHU3allusl 3HAaHUH 110 TeMe bu6mmoreka [IOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da3o0BbIe IEPEXObI"
PesepBublit ypok. O00011€HIE 1
PBHBIT YP ' BuGmuorexa LIOK
168 CHCTEMATH3alMs 3HAHUI 10 TEME

"DnexTpudeckoe moie"

https://m.edsoo.ru/f2381c0c
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PesepBHelil ypok. O6o0mIeHHE 1

. bubmmoreka [JOK
169 CHUCTEMATHU3AlNA 3HAHUH I10 TEME 1 0
" . . https://m.edsoo.ru/3cae6dal
[TocTOSTHHBIN MEKTPUUYECKHI TOK
PesepBHelil ypok. O6o0mIeHHE 1
170 CI/ICTI;MaTI/BZpI/ISI 3HaHHfIHI 1o TeMe 1 0 bubmmorexa [JOK
" B " https://m.edsoo.ru/cc7681d4
ToxH B pa3MyHBIX cpenax
OBLIEE KOJIMYECTBO YACOB I10 170 16
I[MTPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

YueOnuk. Kacbsnos, B. A. ®uzuka. ba3ossiit yposens. 10 kiacc: yueOHHK /
B.A. KacesnoB. — 9-¢ u3z., crepeornmn.-M.: Ipoda, 2020-301 , (3) ¢ : wr.-
(Poccuiickuii yueOHUK)

Yyeonuk KacesiHoB B. A. ®usuka. ba3ossiit yposens. 11 kinacc: yueOHUK /
B.A. KacesH0B.9-€ u3n. , crepeorut. — M.: IIpocsemenue, 2021-288c.:un
METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Mertoanueckoe nmocooue k yueoOuuky B.A. KacesnoBa. KacbsiHoB B.A.
®dwusuka. bazosiit ypoBeHb. 10 kitace: Metogauueckoe nmocooue /B.A.
KacwsinoB. — M.: lpoda,

Metonunueckoe nmocodue k yueonnky B.A.KacbsiHoBa. KacksHoB B.A.
®dwuszuka. bazoblit ypoBeHsb. 11 kiace: metoguueckoe nocooue /B.A.
KacwsanoB. 2-e uznanue, nepepadborannoe, — M.: [lpoda, 2019

Junaktuyeckue Matepuansl kK yaeOHukam B.A KacesinoBa A.E. Mapos,
E.A.Mapon (6a30BbIii 1 yrityOsneHHbIN ypoBeHb) 10 kimacc Mocksa, [Ipoda,
2014

Junaktuyeckue Marepuansl k yaeOnnkam B.A . Kacesnoa A.E. Mapos,
E.A.Mapon (6a30BbIii 1 yriyOsieHHBIN ypoBeHb) 11 kimacc Mocksa, [Ipoda,
2014
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

https://m.eds00.ru/7f416194
https://class-fizika.narod.ru/
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