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IHHOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo ¢u3uke 0a30BOTO ypOBHS HAa YPOBHE CpPEIHEro OOIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON mporpammel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yu€rom paboueit
POrpaMMbl BOCIIUTAHUS IIKOJIBI M KOHUEHIINH IperoaaBanus yuyeoHoro npeamera «Ou3nka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii  ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

Conepxanue mporpaMMbl 1o (M3MKE HampaBieHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronmuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3MKe HA OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNFHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allii MEXIPEIMETHBIX
CBs3el (PU3MKM C eCTEeCTBEHHO-HAyYHbIMHU YyueOHBIMU IpeaMeTamMu. B Hell ompenpenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, MJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma o pu3uke BKIIOYAET:

® IUIAaHHpPYEMBbIC Pe3yIbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUYEHUs;

e cojepkanue yuyeOHoro npeamera «DOu3ukay 1mo rogam 00y4eHus..

dusnka Kak Hayka O Hambojee OOIIMX 3aKOHaX MPUPOJBI, BBICTyNass B KayeCTBE
yueOHOro mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMYy 3HaHUH 00
okpyxkatomeM wmwupe. LkonpHBIA Kypc (QHU3MKH — CHCTEMOOOPa3yIOUIM il €CTECTBEHHO-
HAyYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIeXKaT B OCHOBE MPOIIECCOB U
SBIICHUH, W3y4aeMbIX XHMHEU, Owoiorueit, ¢usuueckoir reorpadpueldi W aCTPOHOMHEH.
Hcnonp30BaHWe U aKTHBHOE MPUMEHEHHE (PU3NYECKUX 3HAHHUI OINpeaenseT Xapakrep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUN B cepe 3HEPreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOcCa,
MOJTyYEHUs] HOBBIX MaTEepPHANIOB C 3a/laHHBIMHU CBOMCTBaMHU U ApPYyruX. M3yuenue GpU3MKH BHOCUT
OCHOBHOH BKJIaJ, B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydarolluxcs, B
dbopMupoBaHNE YMEHUI TPUMEHSATh HAYYHBIN METO]I MO3HAHUS NP BHITOJTHEHUH UMH Y4€OHBIX
HCCIIE0BAHUN.

B ocHOBY Kypca GU3UKHU 17151 ypOBHS CpeIHEro o01ero oopa3oBaHus MOJOKEH Psijl UAEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3fesioB (PM3MKH, BKIIOYAET KAaK BOINPOCHI KJIACCHUUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes eenepanusayuu. B cooTBeTcTBUM C Hell Marepuan Kypca (U3HKM OObEeJUHEH
BOKpYT (u3nueckux Teopuil. Begymmm B kypce siBisieTcss (OpMHUpPOBAHHME NMPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanojaraet UCIoib30BaHHEe TyMaHUTAPHOTO
noTeHuana (U3NIecKoil HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTUYECKUMU MpoOIeMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc (HU3MKM mpenmoiaraer 3HAKOMCTBO C
IIUPOKUM KPYIrOM TEXHUYECKMX M TEXHOJIOTHYECKUX TPUIOKCHUM HW3YYEHHBIX TEOpUHA |
3aKOHOB.

Hoesa skonocuzayuu peannsyercsi IMOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpXKaHUs,
MNOCBALIEHHBIX 3KOJIOTMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs Mpo0JIeM pallioOHAIBbHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.



CTepXHEBBIMH JIEMEHTaMHU Kypca (U3UKH Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUS
SABJSIIOTCS  pu3udeckue Teopuu ((HOpMHUPOBAHHE WPEICTABICHUM O CTPYKTYpEe MOCTPOSHUS
¢u3uueckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (DM3MKM pean3yercs, Mpexae BCero, 3a
Cu€T OpraHu3aIlMH SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydarommuxcs. s 6a30Boro ypoBHs
Kypca GU3MKM — 93TO MCIOJB30BAaHME CUCTEMbl (POHTAIBHBIX  KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JTAOOpAaTOPHBIX PabOT, KOTOphIE B Mporpamme Mo (u3MKe OObEIMHEHBI B
OO0ImMHA CIHCOK YYEHMYECKMX IpPAKTHUYECKUX padoT. BelgesneHue B yKa3aHHOM IIepedHe
71a00paTOpPHBIX PabOT, MPOBOAUMBIX JJIsI KOHTPOJS M OIEHKH, OCYIIECTBIISCTCS Y4aCTHUKAMU
00pa30BaTENILHOrO IMpOLecca UCXO U3 0COOEHHOCTEH MIaHMPOBAHUS U OCHAILEHHs KaOuHeTa
¢usuku. I[lpu >TOM oObOecreunBaeTcst OBIAJCHUE OOYYAIOIIUMUCS YMEHUSMH IPOBOAUTH
KOCBEHHbIE H3MEpPEHUs, UCCIECIOBaHMs 3aBUCHUMOCTEH (U3MYECKUX BEIMYMH U IOCTAHOBKY
OTIBITOB TI0 TPOBEPKE MPEATIOKEHHBIX TUIIOTE3.

Bosiblioe BHUMaHKE yAeNseTcs PElIeHUI0 pacuéTHBIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
JUISL PAaCYETHBIX 3a]a4 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/J1aHHOM (PU3MUECKON MOJEIBIO,
HO3BOJISIOIINE NPUMEHSATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOr0 pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nienoB. JlJisg KaueCTBEHHBIX 3a/1a4 PUOPHTETOM
ABJISIIOTCSL 3aJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpYXKAroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3UYECKOW MOJEIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpedoBanmsimu PI'OC COO Kk MaTepHabHO-TEXHUYECKOMY
obecrieyeHn0 y4yeOHOro mporecca 0a30Bbli ypOBeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0miero o0pa3oBaHUs MU3y4yaeTcs B YCIOBHSIX MPEIMETHOr0 KaOuWHeTa (YM3MKH WM B YCIOBHSIX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTECTBEHHO-Hay4yHOro Lukia. B kaOunere (uzuku
uMeeTcs HeoOxomuMmoe j1abopaTopHoe OOOpyAOBaHWE JUIS BBITIOJHEHHUS YKA3aHHBIX B
nporpaMMe 1o (pU3MKE YYEHHMYECKHMX MPAKTUYECKUX padoT M JeMOHCTpallMOHHOE
obopyoBaHue.

JleMOoHCTpallnoHHOe 00opynoBaHue (OPMHUPYETCSs B COOTBETCTBHM C IPUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M OOECIeUMBACT IOCTAHOBKY IEPEUNCIICHHBIX B MPOrpamMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALUMi JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGopaTtopHoe 00OpyJOBaHUE Ul YUEHHYECKHX MPaKTHYECKUX paboT Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. Temarnyeckue KOMIUIEKTHl Ja0OpaTOPHOTO OOOPYAOBaHUS TMOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKE€ KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUe LHU(POBBIX TaOOPaTOPHiA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

e (QopMmHMpoBaHHE HUHTEpeca U CTPEMJICHHS OOYYaIOUIMXCS K HAay4YHOMY H3yYCHHIO
HOPUPOIBI, Pa3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEACTABIEHUH O HAYYHOM METOJe TO3HaHWs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢ (QopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KAaK Pe3ysibTaTa U3y4eHHUs OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmMHpOBaHUE YMEHUN OOBACHATH SIBICHHS C MCIOJIb30BAaHUEM (PM3NUECKUX 3HAHUM
Y HayYHBIX JIOKa3aTeJIbCTB;

¢ (GopMHpOBaHWE MPEICTABICHUA O PO (PU3UKHU IS PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJIOTHIA.



JlocTikeHne 3TuX Ieneil oOecreynBaeTcsl peleHHeM CIeAYIOIUX 3a7ad B Ipolecce
W3y4deHus Kypca (U3HKN Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHusI:

e NpUOOpPETEeHHE CHCTEMBbI 3HAHUK 00 O0IMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUsAX, BKIIOYAss MEXaHUKY, MOJIEKYJSIPHYIO (HU3UKY, IEKTPOJIMHAMUKY, KBAHTOBYIO (hpH3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

e (opmupoBanne yMeHMH TPUMEHSATh TEOPETHYECKUE 3HAHUS Ui OOBSCHEHUS
¢u3nyecKux SBICHUN B MPUPOAE M UI MPUHATHUS MPAKTUYECKUX DPEIICHUH B IOBCEJHEBHOU
KHU3HH,

® OCBOCHHE CIIOCOOOB pEIICHMS PA3IMYHBIX 33734 C SBHO 3aJaHHON (HU3MUYECKOM
MOZETbI0, 3ajad, I0/PAa3yMEBAIOIINX CaMOCTOSATEILHOE CO3JaHue (HU3MYECKOH MojenHy,
aJICKBaTHOW YCJIOBUSAM 33a]1a4U;

® MOHMMaHHE (PU3NYECKUX OCHOB M NPUHIMIOB JCHCTBUS TEXHUYECKHX YCTPOICTB H
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYXKAIOIIYIO CPENY;

® OBJAJICHHUE METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3UIECKHUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPENEICHUsI JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara;

® CO3JaHME YCIIOBUU JUIs Pa3BUTHs YMEHHUU MPOEKTHO-MCCIIET0BATEIBCKON, TBOPUECKOM
NeSITETTbHOCTH.

CBA3b C PABOYEN ITIPOT'PAMMOM BOCIIUTAHUSI IIKOJIBI

Peanu3anus BOCIUTATENbHOTO MOTEHLHMANA YPOKOB (U3UKU (YPOUHOH NEsITEIbHOCTH,
ayIUTOPHBIX 3aHATUH B paMKax MaKCUMaJlbHO JIOMYCTUMOW  yduyeOHOW  Harpysku)
IIPElyCMaTPUBAET:

- MaKCHUMaJbHOE HCIIO0JIb30BAHUE BOCIIUTATENIbHBIX BO3MOKHOCTEH COIEpX aHUS YPOKOB
s (popMUPOBaHUS y OOYYaIOUIMXCS POCCHUMCKUX TPaAMLIMOHHBIX IYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX  LIEHHOCTEH, POCCHICKOr0 HCTOPUYECKOTO CO3HAHHUS HA  OCHOBE
UCTOPUYECKOIO MPOCBEIIEHHs; MOA00p COOTBETCTBYIOLIETO COJEpIKAHUS YPOKOB, 3aJaHM,
BCIIOMOTaTeJIbHBIX MaTepUaioB, IPOOIEMHBIX CUTYalUi 17151 OOCYKACHMUIA;

- BKJIFOUEHUE B COJIEPIKAHUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIIUTAHUS, X
yUeT B OIpe/IeNIEHUU BOCIIUTATENIbHBIX 33]1a4 YPOKOB, 3aHATHUMH;

- BBIOOp METOJIOB, METOAMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCIHUTATENbHOE BO3/AECHCTBHE
Ha JINYHOCTh B COOTBETCTBUU C BOCIUTATEIBbHBIM HAEAJIOM, LENbI0 U 33Ja4yaMU BOCIMTAHUSA,
LIEJIEBBIMU OPHUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3ALUI0 IPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH;

- IpUBJICYEHUE BHUMAHUs 00YyUJaIOLIMXCS K [IGHHOCTHOMY aCHEeKTYy U3y4aeMbIX Ha YpoKax
IpEeIMETOB, SBJICHUH W COOBITUH, WHULMUPOBAHHE OOCYXKICHHM, BbICKa3bIBAaHUI CBOETO
MHEHHUS, BBIPAOOTKM CBOETO JIMYHOCTHOIO OTHOIICHUS K HM3y4aeMbIM COOBITUSIM, SBICHHSM,
Iunam;

- TpPUMEHEHUE MHTEPAKTUBHBIX (opM y4yeOHOM paboOTBl — HHTEIEKTYalbHbIX,
CTUMYJIMPYIOIIMX [O3HABaTEIbHYI0 MOTHBAIIMIO, WUIPOBBIX METOJUK, AMCKYCCHM, aroIIux
BO3MOXHOCTh IMPHOOPECTH OIBIT BEACHUS KOHCTPYKTMBHOTO [HAllora; TPYMIOBOW pPabOTHI,
KOTOpasi Y4WUT CTPOUTH OTHOILIEHUS M JEWCTBOBaThH B KOMaHJE, CIOCOOCTBYET pa3BUTHIO
KPUTHYECKOTO MBIIIUICHHUS;

- moOyxaeHre oOydJaronmxcsi coOJM0AaTh HOPMBI TOBEICHUS, MpaBUia OOIICHUS CO
CBEpCTHUKAMM M TEJarorndeckuMyd pabOTHHKAMH, COOTBETCTBYIOIIME YKIAAY IIKOJIBI,
YCTaHOBJICHHUE U MOJAEPKKY J0OpOKeIaTeIbHON aTMochephr;

- OpPraHM3alMI0 HAaCTaBHUYECTBA MOTHBHMPOBAHHBIX M ASPYIUPOBAHHBIX OOYyYarOIIUXCS
HaJ HEYCIEeBAIOUIMMU OJHOKJIACCHUKAaMH, B TOM 4YHCIE€ C OCOOBIMH 00pa3oBaTeIbHBIMU
HOTPEOHOCTSAMH, JAIOLIEr0 OOYYaIONIMMCS COLHUAIBHO 3HAYMMBIM ONBIT COTPYAHUYECTBA M
B3aMMHOM ITOMOIIIH;



- MHULOUUPOBAHME W TOJJICPKKY HCCIEIOBATEIBCKOW JEATETbHOCTH OO0YYaroluxcs,
IUTAHUPOBAHWE W BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIOBBIX IPOEKTOB BOCIUTATEIBHOU
HaIIPaBJIECHHOCTH.

PesynpraThl equHCTBa y4eOHON M BOCHHUTATEIBHON NEATEIbHOCTH OTPAXKEHBI B pas3zese
paboueil mporpaMMbl «JIMYHOCTHBIE pe3yabTaThl U3yueHHs] yuyeOHOro mpeamera «Du3uka» Ha
YPOBHE OCHOBHOI'O 00ILIero 00pa3oBaHUsI».

MECTO YYEBHOI'O TIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cucreme obOmero oOpasoBanus «®Pusnka» SBISETCS 00s3aTENbHBIM Y4eOHBIM
IpeJMETOM, KOTOPBI BXOAWUT B COCTaB TpenMeTHoW obnactn «EcTecTBeHHO-HaydHBIC
HpPEMETHI.

Cpox ocBoenwus paboueit nmporpammsl: 10-11 knaccel, 2 roga

KonngecTBo yacoB B yueOHOM Iu1aHe HA u3ydeHue npeamera (34 yueOHble HEIen)

Knacc KonnuecTBO 94acoB B HEAECIIIO KomanduecTBo 9acosB B rox
10 knacc 2 68
11 xmacc 2 68
Bcero 136




COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®uzuka — Hayka o npupoze. Hayunble MeToabl MO3HAHUS OKpYXarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nyeckux sBJIeHUN U mporeccoB. Hayunsie runoressl. Ousznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (popMHpOBAHMM COBPEMEHHOW HAy4YHON KapTUHBI MHpa, B
IPAKTUYECKON AESITEIbHOCTH JIIOAEH.

Jlemoncmpayuu
AHanorosbsie U MUPPOBLIC U3MEPUTENIBHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBkeHHE. OTHOCHUTENBHOCTh MEXAHHYECKOro aABMkeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpeaHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHE
MaTepUalbHOM TOUKH, UX MPOEKIMH HA OCU CUCTeMbl KoopauHaT. ClokeHne nepeMenieHud u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBMXKEHHE. ['paduKu 3aBUCUMOCTHU
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEILEHUSI MaTepruaibHONH TOUYKHA OT BpEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrne cBOOOIHOTO MaIeHusl.

KpuBonuneiiHoe naBukeHue. JIBUKEHHE MATEPUATIBHOM TOYKM [0 OKPYXHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JMHENHas cKopocTh. llepuon u
yacrora oOpanieHus. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M IPAKTUUYECKOE IPUMEHEHHE: CIHJIOMETP, JBHIKECHUE
CHaps0B, LICTIHbIE U PEMEHHBIE NEpEJadH.

Jlemoncmpayuu

Monenb cucteMbl 0TCUETa, MIUTFOCTPALlUs KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpoIIeHHOr0 MO/ YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHus CBOOOJHOTO MaJeHHUSL.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JBUKEHHUSI C LIENBIO OIPEIEICHHSI MTHOBEHHON CKOPOCTH.

HccnepoBanne  COOTHOIIEHMS  MEXAY  IyTSIMH, [OPOWJIECHHBIMH  TEJIOM 34
MOCJIEIOBATEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocutensHOCTH ['ammies. IlepBeiii 3axkoH Herorona. MHepumansHbIe
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoit 3akoH HproToHa mis
MartepuanbHoi Touku. Tperuii 3akoH HploTOHA /1St MaTepuanbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuna tsxectd. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buasl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHe.
Cwta TpeHHS CKOJIbKEHUS U cuiia TpeHus nmokos. Koaddurment tpenus. Cuiia conpoTUBICHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[TocTymarenbHOE U BpalaTelibHOE JBMYKEHHE a0COIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpameHus. [liedo cuibl. YClI0BUS paBHOBECHUSA
TBEPJIOTO TENA.

TexHuueckue yCTpONCTBA W MPAKTHUUYECKOE MPUMEHEHUE: MOIIIUITHUKH, JIBUKECHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPLUH.

CpaBHeHME MacC B3aUMOJICHCTBYIONIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue Ccuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U NTaJACHUH.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecHs TBEPIOTo Teyia. Bubpl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

Nzydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKHUHE W PE3MHOBOM
obpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuid paBHOBECHS TBEPOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akonvl coxpanenusn 6 MexaHuke

Nmmynbsc maTepuaibHON TOYKH (TeJa), CHCTEMbI MAaTEpUAIbHBIX TOUYEK. IMITylIbe CUiTbI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabota cribl. MOIIHOCTD CHIIBIL.

Kunerndeckass sHeprusi MaTepualibHONH TOYKH. Teopema 00 M3MEHEHHHM KMHETHYECKOM
SHEPTUH.

[lorenumansHas oHeprus. [loTeHnuanbHas dSHeprus ymnpyro aeGopMHpPOBaAHHOU
npykuHbl. [loTeHranbHas SHeprus Teja BOJU3H MOBEPXHOCTH 3EeMITH.

[ToTeHnuanpHble U HEMOTEHIHMANbHBIE CUIBL. CBSI3b Pa0OTHI HEMOTEHIIMANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpoHCTBA M NMPAKTUYECKOE MPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE ABMKEHUE.

[Tepexon moTeHNIMATBLHON YPHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHHMYeCKOW JHEepruH Teia Ha
MIpUMEpPE PACTHKEHUS PE3MHOBOTO JKT'yTa.

Paznen 3. MoJjiekyasipuasi pu3uKa 4 TEePMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul

OcHOBHBIE ITIOJIOKECHU A MOJ'IeKy.TIHpHO-KI/IHeTI/I‘-IeCKOI\/’I TECOpUHn n nux OITBITHOEC
obocHoBanue. bpoyHoBckoe aBmxkenue. [uddysus. Xapaktep NBHKEHUS U B3aUMOJCHCTBUS
YacTHI[ BemiecTBa. Mojeu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX TET U O0BSICHEHUE CBOMCTB



BElIECTBA Ha OCHOBE 3THUX Mojeneil. Macca u pasmepbl Mosekyn. KomnmdecTBo BeliecTsa.
[TocrossnHast ABorazpo.

TernnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Lenbcus.

Mopenp uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETHYECKOU TEOPUHU
UJeaTbHOTO Ta3a. AOCONMIOTHas TemIeparypa Kak Mepa cCpeiHedl KHHETHYECKOW »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. [llkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpecTaBieHue U30IPOLIECCOB: U30TEpMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHUE BellecTBa, (oTorpaduu MOJEKys
OPraHUYEeCKUX COCIUHECHUM.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUKEHHUS.

Mopgaens onbita [lTepHa.

OnbIThI, JOKa3bIBAOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBHUSL.

Mopenb, HIUTIOCTPUPYIOLLAs TPUPOY AaBJICHUS ra3a Ha CTEHKHU cocya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS U/1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

OmnpeneneHre macchl BO3JlyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOI'0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckas cucteMa. BHYTpEHHSS dSHEPrus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl e€ n3meHeHus. KonmndyectBo TemioTsl U pabota. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJEaNbHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeJbHas
TEMJI0EMKOCTh BellecTBa. KoaudyecTBo TEIIOTHI IpU TEIUIONepeaaye.

[lonstne 06 ammabatHom mnpouecce. llepBbiii 3akoH TepMoauHaMuku. IIpumenenue
NEePBOTo 3aKOHA TEPMOJMHAMUKHU K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akon TepmoaunamMuku. HeoOpaTuMOCTh IpOIIecCOB B MMPUPO/IE.

TennoBble MammHbl. [IpUHIMITEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus 3HEpruu
B TerioBbIx MammnHax. Koagduurent nonesnoro aerictus TemnoBoi Mamuuel. [ukn KapHo u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHuueckue ycTpoilcTBa W NPAKTUYECKOE MPUMEHEHHE: JABUIaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW SHEpruu Teia NpU COBEPUICHWH paboThI: BBUIET NMPOOKU M3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOM TpyOKe MyTEM
TpeHus (BUACOJEMOHCTpALINs).

W3meneHue BHyTpeHHEHN 3HepTruu (TemrepaTypsl) Teja Ipu Teruionepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOM TeII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoowvl

[TapooOpazoBanne u KoHueHcanwus. Mcnapenme wu  kurneHue. AOCOTIOTHAS U
OTHOCHTEJIbHAS BIIAYKHOCTh BO3ayXa. HackleHHbI map. YaenpHas TemjaoTa napooOpa3oBaHUsL.
3aBUCHUMOCTh TEMIIEPaTyphl KUIIEHUS OT JJaBJICHMUS.



Teépmoe Ttenmo. Kpucrammmueckue u amopdubie Tena. AHHM30TPONHS CBOMCTB
kpuctaios. JXuakue kpucramiel. CoBpeMeHHbIE MaTepuaibl. [lnaBieHne U KpucTamun3anus.
VY nenbHas TerioTa miuasieHus. Cydonumanus.

VYpaBHeHHE TEIIOBOIO OanaHca.

TexHuuyeckue ycTpolcTBa M NPAKTUUECKOE IPUMEHEHHUE: TMI'POMETP U ICUXPOMETP,
KAJIODUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MaTEpUalOB, B TOM  YHCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX [1APOB.

Kunenne npy NOHWKEHHOM JJaBJICHHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

HaGntoneHue HarpeBaHus U IUIaBICHUS KPUCTANIMUYECKOrO BELIECTBA.

JleMOHCTpanust KpUCTaJLJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DaekTpoaunaMmnka

Tema 1. Inexmpocmamuka

OnexTpuzauus Teld. OJEKTpUYEeCKUi 3apsn. JlBa Buaa 3JIEKTPUYECKHX 3apsi/ioB.
[IpoBOIHUKY, TUBNEKTPUKH U MTOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BszaumopeiictBue 3apsinoB.  3akoH Kynona. TouedHbl  2JIEKTpUYECKUI  3apsii.
OnekTpuueckoe mnojae. Hampsx€HHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANPpsYKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PaGora cun osnextpocratueckoro mois. [lorenuman. Pa3HOCTH MOTEHIMATIOB.
[TpOBOAHMKY U TUAIEKTPUKHU B AIEKTPOCTATUYECKOM MoJ1€e. JIudneKkTpuieckasi IpOHULIAEMOCTb.

OnekrpoémkocTh. KonzmeHcarop. DNeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKON, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmopeiicTBre HaANEKTPU30BAHHBIX TEI.

DNEKTPUUECKOE M0JIE 3apsKEHHBIX TEIl.

[IpoBOTHMKY B 3IEKTPOCTATHYECKOM IIOJIE.

OnexTpocTaTHuecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCUMOCTD  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAW IUIACTHH,
PAacCTOSHUSA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUI[AEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenue 371eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 3nekmpuueckuii mok. Toku ¢ paznuuneix cpedax

DNEKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. McTouHuky ToKa.
Cuna Ttoka. [IocTOsHHBII TOK.

Hanpspkenne. 3akon Oma i1 ygacTka LIETH.

DnekTpruyeckoe CONPOTHBIICHHE. VY nensHOE CONPOTHBIICHHE BEILIECTBA.
[TocnenoBarenbHOE, MapalieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snektpuueckoro Toka. 3akon Jlxoyns—JIenna. MomHOCT AIEKTPUIECKOTO TOKa.

ONeKTpOABMKYIlasi CHJIa U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKa. 3akoH OMa
JUTSI TIOJTHOM (3aMKHYTO#) aekTpuyeckoil nenu. KopoTkoe 3amMblkaHue.



OneKTpoHHas MPOBOAMMOCTb TBEPIABIX METANIOB. 3aBUCHUMOCTb COIPOTHBIIECHUS
METaJIJIOB OT TeMiieparypbl. CBEpXIpOBOIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPHUMECHAs MPOBOJUMOCTH IOJYIPOBOJAHHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHIUKOBEBIE TPHOOPHI.

DneKTpUUecKuid TOK B pacTBOpax U pacijiaBax »3JCKTPOIHUTOB. JIEKTPOJIUTHYECKAs
JUCCOIUAIS. DIEKTPOIIU3.

OnekTpuyeckuii TOK B Tra3ax. (CaMOCTOATENbHBIA M HECAMOCTOSITENbHBIA pa3psl.
Momnnus. ITnaszma.

TexHuuyeckue yCTpoilcTBAa M MPAKTUUYECKOE TMPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTPOHArpeBaTeNIbHbIE IPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH THOM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibpl TOKa U HAIIPSIKEHMUSL.

3aBHCUMOCTh CONPOTUBICHUS LUIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, TUIOIIATN
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMmenianHoe COeJUHEHHE MPOBOTHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABHKYILEH Cuibl. KOpOTKOE 3aMBIKaHHE I'aJIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHEI0 COMPOTUBIICHUSI.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3NIEKTPOITUTOB.

HckpoBoii pa3psaa ¥ IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydeHnne cMEIIaHHOTO COeTMHEHHS PE3UCTOPOB.

W3mepenue iEKTPOABMXKYIIEH CHJIBI HMCTOYHMKA TOKa M €ro BHYTPEHHEro
COTPOTHUBIICHUS.

HabGmronenue snexrpomnusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mesicnpeomemmnvle nousmus, CBsI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO TMO3HAHUS:
ABJICHUE, Hay4yHbIH (pakT, rumoresa, (Qu3myeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHUE CHUCTEMbl ypaBHEHUW, JWHEHHas GQyHKOMs, Mapaboia,
runepooia, ux rpaQuKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAaHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKLUMH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexannyeckoe JABMXKEHUE B KUBOM mpupone, nuddysus, ocMoc, TenIo00MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), DIIEKTPHUUECKUE SIBICHUS B
KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOJIUTHYECKAs JUCCOLUAIMS, TaIbBAHUKA.

l'eocpagpus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodOpazoBaHKUEe ABM)KEHHH € MCIIOJIB30BAaHUEM MEXaHU3MOB, YYET TPEHUS
B TEXHMKE, MOAIIUIHUKYU, MCIOIb30BAaHUE 3aKOHA COXpPAHEHHsS] MMITYJIbCa B TEXHHKE (pakera,
BOJIOMET M JIpyrue), JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBON
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE



HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEpP, JJIEKTpOHArpeBaTesIbHbIE PUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KJIACC

Pazjen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKUUA

[TocrossHHbIE MarHuTHl. B3auMoJelCTBUE MMOCTOSHHBIX MAarHUTOB. MarmuTHoe IoJie.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIMIT Cynepno3uIMM MarHUTHBIX MOJeH. JIMNHUU MarHUTHOM
uHayknuu. KaptuHna amHui MarHUTHOW MHYKIIUU TTOJISI IIOCTOSTHHBIX MarHUTOB.

MarnuTtHoe noje npoBoAHMKA ¢ TOKOM. KapThHa NMHMN MHAYKIIMM MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOI'O MPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMoelicTBrue MPOBOJHUKOB C TOKOM.

Cuiia Amriepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Moaynb U HampaBlieHHE. [[BUKeHHE 3apsDKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HNEKTPOMArHUTHOM MHAYKIUHU. IlOTOK BekTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapayes.

BuxpeBoe snexkrtpuyeckoe mosie. DNEKTPOJABIXKYIIAs CUJa MHAYKUMUA B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

IIpaBuio Jlenua.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMH. DICKTPOIBIIKYIIAs CHJIA CAMOUHTYKIIAHU.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE MPUMEHEHUE: IIOCTOSIHHbIE MAarHUTHI,
AJIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIN AIIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHue AMEKTPOMArHUTHON UHAYKITHH.

IIpasuio JleHua.

3aBUCHUMOCTD AJIEKTPOJIBIKYIICH CUIIBI MHAYKIIMM OT CKOPOCTU M3MEHEHHUS! MAarHUTHOTO
MOTOKa.

SIBrieHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yuenrne MarHuTHOTO TOJISI KATYIITKH C TOKOM.

WccnepoBanue AecTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue sSBIEHUS SIEKTPOMArHUTHON WHYKITHH.

Paznen 5. Kosiedanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumusle Kojaeoanus

KonebatenpHast cucrema. CBOOOMHBIE MexaHWYecKHWe Kkosiebanusa. [apmMoHmueckue
konebanus. Ilepwon, dacrora, ammmutyga u (aza konebaHuil. I[IpyXMHHBII MasTHUK.
Marematuueckuii MasTHUK. YpaBHEHHME TapMOHHUYecKuX KoseOanuil. [IpeBpaiieHue sHepruu
MIPY TAPMOHUYECKHUX KOICOaHUSX.



Konebarenbubiii koHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJeOaHHS B HACATIHHOM
KoJIeOATEeNbHOM KOHType. AHAIOrMs MEXIY MEXaHMYECKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxarouux KojeOaHUsIX. BbIHY)XKIeHHbIE MEXaHUUECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHMUs.

IlepemenHnblil Tok. CHHYCOUAIbHBIN IIEPEMEHHBIH TOK. MOLIHOCTh EPEMEHHOIO TOKA.
AMIIIUTYIHOE U IEHCTBYIOLICE 3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepenadya ¥ MOTPEOICHHE SIEKTPHUECKOM SHEPrHH.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUs
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHUE: DSJIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenmoBanne  mapaMeTpoB  KoieOaTeNbHOH  CUCTEMBI  (MPYKUHHBIA WA
MaTeMaTHYECKUI MasTHUK).

Habimrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSL.

OcmwnorpaMMbl — (3aBUCUMOCTH  CUJIBI  TOKa U HANpPSDKEHHUsT OT BPEMEHH) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mociaen0BaTEIbHOM COEIMHEHUHN PE3UCTOpa, KaTYIIKU WHIYKTUBHOCTH U
KOHJICHCATOPA.

Mosienb TMHUY 3JEKTPOIIEpeIauH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUOA MaJIbIX KOJI€OAaHUN Tpy3a HA HUTH OT JJIMHBI HUTU
Y Macchl rpysa.

HccnenoBanne mnepeMEHHOr0 TOKa B I€NM M3 IMOCIEAOBATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKN U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpoOMAZHUMHbIE 60JIHbI

Mexanuueckue  BOJHBI,  ycinoBus — pacnpocrpaHeHus.  llepmon.  Ckopocth
pacnpocTpaHeHus M JuiMHa BousiHbl. [lomepeunbie u mpojonbHble BoJIHBL. MHTepdepeHuus u
JU(pakLys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CIOBHUS M3JIYy4E€HHs JIEKTPOMAarHUTHBIX BOJH. B3ammuas
opueHTanus BekTopoB E, B, V B asnexrpomaruuTHOi BoiHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IMpeJIOMJIeHHe, moispu3anus, audpakuusa, uHrepdepenuus. CropocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHBIX BOJH. [IprMeHEHHEe 27EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnuyeckue ycTpoilcTBa M MPAKTHUUECKOE MPUMEHEHHE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIMHE, pajiap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoCTpaHEHHUE TONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak UCTOUHUK 3BYyKa.

Habmtonenue oTpaxeHus U MpeToMICHUS MEXaHUUECKUX BOJIH.

Habmtonenue nntepdepeHny U AMPpakiuy MEXaHUYECKUX BOJIH.



3BYKOBOM pE30HAHC.

HaGmronenne cBA3M TPOMKOCTHM 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOH M YacTOTOM
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJMEKTPOMArHUTHBIX BOJIH:  OTPaKE€HHE, MPEIOMIICHHE,
noJsipuzanus, Tudpakuus, uatepdepeHuus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. IIpsMonuMHENHHOE pacHpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. JIyd cBera. ToueuHbIii HICTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. IlocTpoeHne n300pakeHUN B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHbl MpPEOMJICHUS CcBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yrosn MOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CoxxHbINA cocTaB Oenoro ceera. L[Ber.

CoOuparone U paccenBaroliye JHUH3bL. ToHKas nuH3a. POKYCHOE pacCTOSHUE U
OnTHYEeCKas Chiia TOHKOU JUH3bL. [locTpoeHne n3o0paxkeHuil B COOUPAIOIIMX M PACCEUBAIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenspl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass onrtuka. Wutepdepenuuss cBera. KorepeHTHblE HMCTOYHUKU. Y CIOBUS
HAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cera. JudpakumoHHass pemérka. YcloBue HAOMIOACHUS TIIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIIMOHHYIO PEHIETKY.

[Tonsapuzanus ceera.

TexHuueckue ycTpoicTBa M MpPAaKTHYECKOE NMPHUMEHEHHE: OYKH, Jymna, (oToarmapar,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacnpocTpaHeHue, OTpa)XKeHHe U IpesioMiieHHe cBerta. OmnThueckue
npUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHne. MoJiesib CBETOBO/1A.

HccnenoBanue cBOMCTB N300paKeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Habmtonenue uarepdepeHnnn cera.

Ha6mronenue qudpakiuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHue ciekTpa ¢ HTOMOIIbIO PU3MBI.

[Tonmy4yeHue crniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmroienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue nokaszarens IpeIoMIIEHUS CTEKIIa.

HccnenoBanue cBOMCTB N300payKeHUA B JIMH3AX.

Hab6mronenue qucnepcuu cBerta.

Paznen 6. OcHOBBI cienAJIbHOM TEOPUHM OTHOCUTEIbHOCTH

['panuibl MpUMEHUMOCTH Kiaccuueckol mexaHuku. llocTymarsl crnennanibHOW TEOpUHn
OTHOCHUTEIIbHOCTH: WHBApPUAHTHOCTh MOIYJISI CKOPOCTH CB€Ta B BaKyyme, MPHUHIUI
OTHOCHUTEJLHOCTH DUHINITEHA.

OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH M COKpAIleHNE JJTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBs13b MacChl € PHEPTUEH U UMITYJIHCOM PETSITUBUCTCKOM YaCTHUIIBI. DHEPTHUSI TIOKOS.



Pasznea 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®dotonbl. Popmyina [lnanka cBsi3u 3Heprun (OTOHA C €r0 YACTOTOW. DHEPTHS U UMITYJIBC
dortoHa.
OtkpbiTne U wuccienoBanue ¢oroddpdekra. OmbiTel A. I'. CromeroBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmreitna s pororddekra. «KpacHas rpanuna» Gorosdpdexra.
JaBnenne cBera. Onbwitel [1. H. JIeGenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue yCTpoHCTBa M INpaKTUYECKOE IMpHUMEHeHue: (HOTo37IeMeHT, (OTOAATUHK,
CoJTHEYHas OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTo3PeKT Ha YCTAaHOBKE C IUHKOBOU IJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.
Cseroauos.
Conneuynas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesnuro o -uactuil. [lnanerapnas
mogenb atoMa. Iloctymnarel bopa. Usnyuenne u mornomenue GOTOHOB NpHU MEPEXOe aToMa ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKkTp ypOBHEHl 3SHEpruu aroma
BOJIOpOJA.
Bonnossie cBoiictBa yactuil. Bonuel ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3ITyYEHHE.
TexHuueckue yCTpONCTBa W MPAKTUUECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHau3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbiTa Pezepdopra.
OmnpezenieHne JIMHBI BOJIHBI Jla3epa.
Habuntoienue nuHeRvaTbIX CEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxkcnepumenm, nabopamopnvle pabomol
HabmtoneHue nuHeuaToro crnekrpa.
Tema 3. Amomnoe aopo
OKCIIEpUMEHTBI,  JOKa3bIBAlOUIME  CIOXHOCTb  CTpoeHus  sapa.  OTkpsliTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paauoakKTUBHOIO U3IIy4EHUS.
CgoiicTBa anb(a-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.
OTtkpbiTHE TIpOoTOHA M HeWTpoHa. HyknonHas mozens snapa IeiizenOGepra—lBaHeHKko.
3apsn sinpa. MaccoBoe umciio siapa. M30Tomnsl.
Anbda-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN Oera-pacnan. ["amma-usznydenue. 3akoH
pazMoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.
SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.
SAnepusiii peaktop. Tepmosiaepubiii cunTe3. [IpoGneMbl MW NEPCHEKTUBHI  SACPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.
OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTobl HaOMIOICHUS U PETUCTPALIUH SJI€MEHTApHBIX YacTHII.
OyHaamMeHTaIbHbIe B3auMoeiicTBus. EqMHCTBO (u3nueckoil KapTUHBI MHUpa.
TexHnuyeckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3MMETpP, KaMepa BuibcoHa,
SJIEPHBIN peakTop, aTOMHast 6oM0a.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIUX YaCTHII.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JjieMeHTBI AaCTPOHOMUM U ACTPOPUUKHU

Oranel pa3BUTHA acTpoHOMMH. I[IpukinagHoe W MHUPOBO33PEHYECKOE 3HAUEHUE
a4CTPOHOMHH.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTMBHOCTh. Mctounuk sHeprun ConHua u 3BE3A. 3BE3MABI, MX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J IJIaBHOU
[oclIe0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHHS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunbii [lyte — Hama ['anaktuka. [lonoxxenue u nBwxenue Connua B ['anmakTuke.
Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IbIPHI B AAPAX FAIAKTHUK.

Bcenennas. Pacumupenue Bcenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus
bonbuioro B3psiBa. PennkroBoe u3imyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepewénnpie npobiieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus

Habnronenust HeBOOPY>KEHHBIM TJIa30M C UCIOIB30BAHUEM KOMITBIOTEPHBIX MPUI0KECHUN
JUISL OIIPEJICIICHUS MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noymapus u sipkue 3BE3/1bI.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [lytu.

O0o0maroniee NoBTOpPeHUE

Ponb ¢u3ukn M acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLUAIbHOW U
THYECKOH cdepax MesATeTbHOCTH YeNOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pOJIb (QU3HUECKOW Teopurn B (OPMHPOBAHUU
MpEeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3U

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ y4€TOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meoswcnpeomemnvle nousimusi, CBSI3aHHBIE C M3YyYEHHUEM METOJIOB HAYYHOI'O IMO3HAHUS:
SBJICHME, HaydHbIM (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelnieHue CUCTEMbl YpaBHEHHUH, TPUTOHOMETpUUYECKHE (PYHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPBI M HX
IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU TI0JI00MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

bBuonoeus: snekrpuueckue SIBIEHUS B KUBOW NpUpOAe, KojebaTeslbHble ABMKEHHS B
KUBOW MpUPOJE, ONTHUYECKHE SBJICHHS B JKUBOM Npupoje, AEWCTBUE paJMallud Ha >KUBbHIE
OpraHU3MBl.

Xumusa: CTpoe€HHE aTOMOB U MOJEKYJ, KpUCTAJNIMYecKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpagpus: MarHUTHBIE TOJIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: AMHUM AIIEKTPOIIEpeiay, TeHepaTop MEPEMEHHOI0 TOKa, 3JIEKTPOABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3mka» Ha YpOBHE CPEIHETO 00mIero oOpa3oBaHHMS
(6a30BBI YPOBEHB) 00€CIIEUMBACT JOCTIKCHUE CICIYIOMIMX JTUYHOCTHBIX, METAIPEIMETHBIX U
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yibTaThl OCBOCHHA y4yeOHOro mpenmera «®PuU3MKa» OTPaKaIOT
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMi, MO3UTHBHBIX BHYTPEHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
pacuipeHne XU3HEHHOTO OIbITa U OIbITAa JESITEIBHOCTH B IMPOIECCE PeaTn3aliid OCHOBHBIX
HAIpPAaBJIEHUN BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMMO3UIUU OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYETOBEYECKUX T'YMaHUCTHUECKUX M JAEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B MHTEPECax TIPa)KIAHCKOTO OOIIEeCTBa,
y4acTBOBATh B CAaMOYIPABJICHUN B 00pa30BaTEeIbHON OpraHU3aInu;

YMEHHE B3aMMOJICHCTBOBATh C COLHUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBE/ICHUS;

CTIIOCOOHOCTH OIICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPHEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIJIa B MOCTPOSHHUE YCTOWYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKITFOUAsi ICTETUKY HAyYHOTO TBOPUECTBA, IPHUCYIIETO
¢du3nveckoil Hayke;

5) Tpy/10BOT0 BOCIUTAHUS:

UHTEpEC K pPa3NuuHbIM chepaM MpodhecCHOHANBHOW JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 0OOpPa30BaHMIO M CaMOOOpa30BaHUIO B 00sacTu (pu3uKu HA
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS

Cc(OPMHPOBAHHOCTh HKOJOTMUYECKOW KYJIBTYpHI, OCO3HAHHE TJ00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYLIECTBICHHUE JCUCTBUI B OKpY)KAIOILIEH cpele Ha OCHOBE 3HAHHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

pacuIMpeHre OmbITa JAEATENbHOCTH OSKOJIOTHYECKOH HampaBlIeHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 10 (pr3uKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAHUC ICHHOCTU H&y‘lHOﬁ ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC U3YUCHUA (1)I/I3I/IKI/I
OCYICCTBJIATH MPOCKTHYIO U UCCICIOBATCIIBCKYIO ACATCIIBHOCTh MHAWBUAYAJIBHO U B T'PYIIIIC.

METAIIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

CaMOCTOSITENIbHO (DOPMYIMPOBaTh M aKTyaJIU3UpPOBaTh MpoOJIeMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIpEeICTIATh LENU JAesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M TPOTHUBOPEYHSI B PACCMATPUBAEMBIX (PU3NYECCKUX
SBJICHUSX;

pazpabarbiBaTh IUIaH peHICHHWs MNpoOJIeMbl C  Y4ETOM  aHAM3a  HMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEepUaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIHHOCTh, OLEHHWBATH COOTBETCTBUE PE3YJbTATOB IIEJISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh W BBITIONHATH PabOTy B YCJIOBHSX pPEATbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBblie uccienoBarebckue 1eiCTBUS:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIFOYCBBIMU TMOHITHSIMH M METOJaMU (pU3UUeCcKOn
HAYyKH;

BJIAJICTh HAaBBIKAMHU Y4€OHO-UCCIIEIOBATEILCKOW M MPOCKTHOM JEATEIbHOCTH B 00JacTH
¢bu3KKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PElIeHHs 3aa4
(U3UYECKOTO COJIep KaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOO0B MO3HAHUS;

BIIQJIETh BUJAMH JESATEIBHOCTH MO IMOJIYYEHHUI0O HOBOTO 3HAHUS, €r0 WHTEPIPETAlHH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHCIE MPHU
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTYaJU3MpOBaTh 3ajady, BBIJIBUTATh
TUINIOTE3y €€ pEeIICHUs, HaXOAUTh apryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEHIeHUs 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON AESITETHbHOCTH, B
TOM YHCJIE TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CHTYAIIUSIM, OLEHUBATH MPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HAHUSA 110 (PU3UKE B MPAKTHYECKYIO 00JIaCTh KU3HEIEATETbHOCTH;

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIEC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

PabGora ¢ undopmanmeii:

BIIQ/IETh HABBIKAMU MONTY4YeHUs] WHOpMALIUU (HU3UYECKOTO COACPIKAHUS U3 UCTOUHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOWCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETANIO HHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBATh JJOCTOBEPHOCTH MH(MOPMAIIIH;

UCIIONIb30BaTh CpeACcTBa WH(MOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTHNA B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHU3alMOHHBIX 3a/ad C COOIOJEHUEM
TpeOOBaHUI SPTrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(OPMaLIMOHHON OE30MacCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO CcOAEpKaHHMS B pa3iuuHbIX (opmarax ¢ ydérom
Ha3Ha4YCHHWs HMHQPOPMAIIMK W I1EJICBOM  ayJUTOpUU, BHIOWpas ONTUMAIBHYIO (QopMy
MIPEACTABJICHUS U BU3YATU3ALIUH.



KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBISTH OOIICHHE HA YpOoKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMi U CMSATYaTh KOH(MIUKTHL;

pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHSI C HCIIOJb30BAHHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYATLHOU PabOTHL;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN Ka)J0ro WICHa KOJUIEKTHBA;

IIPUHUMATh LI€JIM COBMECTHOM J€ATEIBbHOCTH, OpPraHU30BbIBATH M KOOPAUHUPOBATH
JEUCTBUA 1O €€ INOCTMKEHUIO: COCTAaBJATH IUIAH JACHUCTBHUM, PaCHpPENCNSITh POJIU C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CY>KIaTh pe3y/bTaThl COBMECTHOU pabOThI;

OIICHUBATh KAUYeCTBO CBOETO BKJIAJIa U KAXKIOTO YIaCTHUKA KOMaH/Ibl B OOIIUN pe3yabTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeayiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJCH C TMO3UIMK HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYUIIECTBJISITh TO3UTUBHOE CTPATETUUECKOE IIOBEJACHUE B PAa3IUYHBIX CHUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBEpPCaJIbHbIE Y4eOHbIE 1€ CTBUSA

Camoopranuzanusi:

CaMOCTOSITENTFHO OCYIIECTBIISATh MO3HABATEIbHYIO AESITEIbHOCTh B 00JAaCTH (U3UKH U
ACTPOHOMUH, BBISIBJISITH ITPOOJIEMEBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,

CaMOCTOATENIbHO COCTABJIAThH IUJIaH PELICHUs PAacYETHBIX M KAUECTBEHHBIX 3aJ]1ay, IUIaH
BBITIOJTHCHUSI MPAKTUYECKOW paboThl C  Y4ETOM UMEIONIMXCS PECYpCoOB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANIOYTEHNH;

JaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

paciupsaTh paMKH y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO OHPYAULIUU B o00NacTh (PU3UKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBHI B JESATEIHHOCTH, OIEHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIQJIETh HABBIKAMH ITO3HABATEIHHOM peIIeKCUU KaK OCO3HAHUS COBEPIIIAEMBIX IEUCTBUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

HCIIOTB30BaTh MPUEMBI pe(IICKCHH JIJIsI OIIEHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 0 UX CHIXKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATN3€ PE3YIHTATOB JICATEIbHOCTH;

MIPUHUMATD Ce0sl, TOHMMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€E PE3YIHTATOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce mocTrkeHUs JTUYHOCTHBIX PE3YIbTAaTOB OCBOCHHUS MPOTPaMMBI MO (pu3nKe
JUISL  YPOBHS CpelAHero o0mero o0pa3oBaHus y OOYYarOMIMXCS COBEPIIECHCTBYETCS
HMOLIMOHAJIbHBIN UHTEIEKT, IPEANoaralomuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBEHOE COCTOSIHHE,
BHJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

caMOpETyJIMPOBaHUS, BKJTFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHATIBHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,



BHYTPEHHEH MOTHMBALMH, BKIIOYAIOIIECH CTPEMIICHHE K JOCTHIKECHUIO LIEIU U YCIEXY,
ONTHMH3M, HHULIMATUBHOCTH, YMEHUE ICHCTBOBATh UCXOMs U3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHHE APYTHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHUS C APYTUMH
JIOAbMH, 3a00TUTHCS, IPOSBIISITH HHTEPEC U pa3peliaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbTATbBI

K kon1y o6y4enus B 10 ki1acce npeMeTHbIE pe3yabTaTbl HA 0a30BOM YPOBHE OTPAXKAIOT
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

J€MOHCTPHPOBATh Ha MpUMeEpax posib U MecTO (pU3MKH B (POPMUPOBAHUM COBPEMEHHOMN
Hay4YHOM KapTUHBI MHMPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TE€XHOJIOTWM, B IPAKTUYECKOU
JEATEIIBHOCTH JIIOJEH;

YUUTBHIBATh TPAHUIBI MPUMEHEHHS H3YYCHHBIX (DU3MUYECKMX MOJEJeH: MaTepuaibHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, WACANBHBIM ras, MoJenu
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AJIEKTPUUYECKHUI 3aps] IpU PELICHUU
bu3nyeckux 3anay;

pacrno3HaBaTh (U3HYECKUE sIBJIEHUS (IPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PpABHOYCKOPEHHOE NpPSIMOJIMHEMHOE MIBM)KEHHE, CBOOOAHOE NaJCHHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMoneucTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tell IPU HarpeBaHUU
(oxJ1aKJIeHUH ), TEIJIOBOE paBHOBECUE, UCIIApEHUE, KOHICHCAlUs, IIJIaBJIeHHEe, KpUCTAIIIU3alus,
KUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIINICHNWE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCyZe, CBA3b MEKIYy IapamMeTpaMH COCTOSIHMs ra3a B H30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OIMCBIBaTh MEXAHUYECKOE JIBUKEHHE, UCTIONb3Yys (pU3HuecKue BEIMUYMHBL: KOOPIUHATA,
IIyTh, MEPEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CWJIA, UMITYJIbC Tela, KHHETHYECKast
SHEprus, NOTEHIMalIbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYECKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (U3MUECKUH CMBIC HCHOJB3YEMBIX BEJIWYHMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS, HCIOJIb3YS
¢u3nueckue BEIMYMHBI: JaBJIEHUWE Ta3a, TEeMIlepaTypa, CpeAHssi KHHETHYecKas HHeprus
XAOTUYECKOTO JIBUJKEHUS MOJEKYJ, CPEJHEKBAaApaTH4YHAs CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThl, BHYTPEHHSSI dHEprus, padora rasza, Ko3((UIMEHT IOJIE3HOrO JEHCTBUS TEIJIOBOTO
JIBUTATENIS; IPU OMHUCAHUM MTPABUIBHO TPAKTOBAaTh (PU3MUYECKHI CMBICIT MCIIOJIB3YEMBbIX BEJTUYHH,
uX O0O0O3HAYEHWS U EAUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMH BETUYUHAM;

ONMCHIBaTh M3YYECHHBIEC AJIEKTPUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE SIBICHUS
(TIportecchl), UCTONb3Ys (U3NUYECKUE BETUYMHBL AJIEKTPUUYECKUM 3apsijl, 3JIEKTpHUYECKOe TOoJe,
HANpsDKEHHOCTh TIOJIS,, MOTEHLMal, pPAa3HOCTh IOTEHIHAIOB; MPU ONUCAHUM IPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUeHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIMUNHY C IPYTUMU BETUYUHAMU;

aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl U SBICHMSA, UCHOJIb3ysd (PU3MUECKHE 3aKOHBI U
NPUHIMUIBL: 3aKOH BcemMupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH coxpaHEHUs
MEXAHUUYECKOM dHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUI
pPaBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISPHO-KUHETUYECKYIO TEOPHIO CTPOEHHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MEpBBIA 3aKOH TEPMOJIWHAMHKH, 3aKOH COXpaHEHUS



AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, Mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLUIIBI JCHCTBUS MAaIlWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh yCJIOBUS UX O€30I1aCHOTO MCII0JIb30BaHMsI B TOBCEIHEBHOM JKU3HU;

BBINOJIHATh AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (U3NYECKUX SBJICHUI M IPOLECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (GOpPMYIHPOBATH
npoGinemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcOoOuUpaThb YCTAHOBKY U3
IPEJI0KEHHOT0 000PYAOBaHUS, IPOBOIUTH OIBIT U (POPMYIMPOBATH BBIBOABI;

OCYILIECTBIATh TNPSIMbIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYMH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIeIoBaTh 3aBUCHUMOCTH MeXAy (GU3NYECKMMU BEJIUYMHAMHM C MCIIOJIb30BaHHEM
OpSAMBIX W3MEPEHUH, MpH STOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHpPOBAaTh pE3yNbTaThl
HOJYYEHHOHM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaOIMIl U IpadMKOB, J1€J1aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIICIOBAHNUS;

coOyoaTh npaBwia O€30MaCHOrO TpyAa HpH IMPOBEIECHUM MCCIEJOBAHUH B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-MCCIENOBAaTENbCKOM M  IMPOEKTHOW JIESATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U 1JaOOPaTOPHOIo 000PYAOBaHUS;

pemate pacy€THbIE 3aJaud C SBHO 3aJ@aHHOM (PU3MYECKON MOJEbIO, HCIOJIb3Ys
¢du3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHaJlN3a YCJIOBHS 3a7audl BEIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HIPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYEeCKON BEIMUHHBI,

peniaTh KadyeCTBEHHBIC 3a/1a4M: BBICTPAMBATh JIOTMYECKH HENPOTHUBOPEUMBYIO LIETIOUYKY
paccyXKIeHUI ¢ OOPOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHUS;

WCTOJB30BaTh TPU pEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUHM [yl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U IpPEACTaBICHUs Y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, IOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJM3UPOBATh MOJTy4aeMyro HH(OpMAIHIO;

MPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHUS MO0 (U3MKE B TOBCEJHEBHOW JKHU3HM JJIs
oOecrieyeHns 6€30MaCHOCTH MU 00paIeHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZICHUSI HOPM KOJIOTHUYECKOTO MTOBE/ICHUS B OKPYXKAIOILEH cpene;

paboTaTe B TpyINIe C BHIIOJIHEHUEM pPa3IMYHbIX COLHUAIBHBIX pOJeH, MIaHHUPOBATh
paboTy TpyHmbl, palMOHAIBHO paclpeAesaTh OOS3aHHOCTH M IIAHUPOBATh JEATEIbHOCTH B
HECTaHJAPTHBIX CUTYallMsAX, aJ€KBATHO OLIEHMBATH BKJIAJ KaKIOTO U3 YYACTHUKOB IPYIILI B
peleHre paccMaTpuBaeMoOi POOIEMBI.

K kon1y o6ydenus B 11 ki1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE OTPAXKAIOT
Cc(OPMHPOBAHHOCTh y O0YHAIOIUXCA YMEHUI:

J€MOHCTPHPOBATh Ha MPUMEpax posib U MecTO (PU3MKH B (POPMUPOBAHUM COBPEMEHHOM
HAay4YHOM KapTUHBI MHMpA, B Pa3BUTUHM COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B NMPaKTUYECKON
NeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHMS] HW3YYEHHBIX (U3MUECKUX MOJeNed: TOYEeUHBIH
JJNIEKTPUYECKUN 3apsj, Jyd CBETa, TOYCYHBIM MCTOYHUK CBETa, SJACpPHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si/[pa MPH pelleHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MUECKUE SIBIEHUS (MPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEWCTBUSA TOKA, B3aUMOJICHCTBHE MAarHUTOB, JJIEKTPOMATHUTHAs
WHIYKIUSA, ACHCTBUE MAarHUTHOIO IIOJS Ha MPOBOJHMK C TOKOM M JABWXKYIIUNCA 3apsn,
AJIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPAKEHHE,
npejaomiieHue, HHTepdepeHuus, Iuppakuus W NOJIsIpHU3alUs CBeTa, IUCIEPCUs CBeTa,



doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJ0PO/JIa, €CTECTBEHHAs! U HCKYCCTBEHHAs PaliOaKTUBHOCTD;

OINMCHIBATh M3YyUYEHHBIE CBOMCTBA BELIECTBA (IEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJICKTPUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOE
HaNpPsDKEHUE, SJIEKTPUUECKOE COMTPOTUBRIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTMBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOIO0 M MAarHUTHOTO IOJIEH, MEepUoJ W 4YacToTa KoyieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJia TOKa B MPOILECCe TAPMOHHYECKUX DIIEKTPOMATrHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUJjla JIMH3bI, IPU OMNUCAHUM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS W CIMHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

OINMCHIBATh M3YYCHHBIE KBAHTOBBIC SIBICHHS M MPOIECCHI, HCIONb3Ys (U3UUECKUE
BEJIMUMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIyNbC (OTOHA, TEPHOJ IMOoJypaclajza, SHEPTus CBSI3M AaTOMHBIX sIep, NpPU OMUCAHUHU
MPAaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONb3yeMbIX BEIMYMH, WX OOO3HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIUE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYMHBI;

aHAJM3UPOBATh (PU3MUECKUE TPOLECCHl W SBICHHSA, WUCIOJIB3Yysd (PU3MUECKHE 3aKOHBI H
OpUHLIMIBL: 3akoH OMa, 3aKOHBI TOCTEAOBAaTENIbHOTO M MApalIeIbHOTO COEAMHEHUS
IIPOBOJHUKOB, 3akOH JDKoyims—JIeHnma, 3akOH  JJIEKTPOMAarHUTHOM  MHIAYKLWH, 3aKOH
NPSIMOJIMHEHHOTO PAacCHpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoToddderra, 3aKOH COXpPAHEHHUS DSHEPTrUH, 3aKOH
COXpaHEHMS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXpPaHEHHS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH pPaJMOAaKTUBHOIO pacmnajaa, HpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTH4YeCKO€ BBIPAKEHHE U YCJIOBUSA (TPaHMIIbI,
o0yacTu) IpPUMEHUMOCTH;

OIIPEAEIATh HANpPABICHUE BEKTOPAa MHAYKLIUU MAarHUTHOTO IOJS NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OMMCHIBATh N300paKeHHE, CO3JaBaeMO€e MJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBINIOJIHATh AKCIEPUMEHTHI 1O HCCIENIOBAaHUIO (DU3MUECKUX SIBIEHUI M IPOLIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX U KOCBEHHBIX HW3MEpEHUil: mnpu 3ToM  (QOpMYJIHpOBaTh
npoOneMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTaHOBKY W3
IPEeI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYILECTBIATh HpPSIMblE U KOCBEHHBbIE H3MEpPEHUs (U3NYECKUX BEIMYUH, NPU ITOM
BBIOMpPATh ONTHUMAJbHBIN CIOCOO M3MEPEHUs M HUCIHOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN H3MEPEHU;

UCCIIeIoBaTh 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C HCIOJb30BAaHUEM IMPSAMBIX
U3MEpPEHUIl: MPU 3TOM KOHCTPYHPOBaTh YCTAaHOBKY, (DMKCHpPOBATh PE3YJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MYECKMX BETUYMH B BUAE TaONMMIl M TpaduKOB, JeNaTh BBIBOJBI IO
pe3yJibTaTaM HCCIIeI0BaHus;

coOnoaTh npaBuiia OE30MaCHOrO TpyJda HpU IMPOBEIACHHUU HCCIEAOBAHHM B pamMKax
y4eOHOrO0 OIKCIIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM M  TMPOEKTHOM JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacy€THble 3aJaud C SBHO 3aJlaHHOM (U3MYECKON MOJENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHAJIN3a YCJIOBHS 337a4Hl BBIOUPATh (PU3HUECKYIO
MOJieb, BBIACNATH (U3NYECKUE BEIMUMHBI U (OpPMYJbl, HEOOXOIHWMble s €€ peleHus,
POBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MMOJYYEHHOTO 3HaUCHHsI (PU3UYECKON BEIMUHHBI,

pelaTh KauecTBEHHBIE 3aJlauM: BBICTPAMBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LIEMIOYKY
paccyXIeHU ¢ ONOPOi Ha N3y4EHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCIIONIb30BaTh IMpPH pelIeHWHd Yy4eOHBIX 3a7ady COBpEMEHHble HWH(OpMalHOHHbIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIPETAIMM U TPEJICTABICHHUS y4eOHOU u



HAYYHO-TIOMYJISIPHOW HMH(OPMAIMM, MOJYYSHHOM U3 pPAa3IUYHBIX HCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATH MOJIydaeMyro HH(OpMaLINIO;

OOBSICHATH MPUHLUNBI ACWCTBUS MAIIWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO MCIIOJIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOANUTH PUMEPHI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B PA3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HAaHUS N0 (U3MKE B TOBCEIHEBHOW JKU3HHU IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MIPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIIS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpere;

paboTaTh B TpyHIE C BBIIOJHEHUEM Pa3IMYHBIX COIMAJBHBIX pPOJCH, IUIAHUPOBATH
paboTy TrpyNIbl, PalMOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBATH JEATEILHOCTH B
HECTaHJAPTHBIX CUTYallMsX, aJ€KBAaTHO OLICHMBATh BKJIAJl KAKJIOTO W3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KosaunyecTBo yacoB OcHoBHbIE BU/IbI 1€SITEJILHOCTH 00yYAIOUIUXCS JeATeJLHOCTH
DJIeKTPOHHbIE
Ne HaumenoBanue Kontpo YUHTENs ¢
n/n pa3aejioB H TeEM Bee JbHBbIC HpaKTH (IIPl(l)pOBbIe) yueTrom
NMPorpaMMbl ro paGoThI ueckme | 00pasomateinbuble NMporpaMMbl
padoTel | pecypeel BOCIIUTAHUS
Pazgen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA -yCTaHOBJIEHUE
bubmmoreka [TOK | M3y4yeHne HaydHbIX (3MITUPUICCKUX U TeOpeTHdecknx) | AOBCPUTCILHBIX
https://m.eds00.ru/7 | MeTo0B MO3HAHMUS OKPYKAIOIIErO MUpA. OTHOIICHHH
f41bf72 OOGCyXIeHHE TPAHUIl TIPUMEHUMOCTH (H3HIECKUX MEKAY
PBUI 10 kmacc 3aKOHOB M TEOPHUH. 1IEAaT OTHICCKUM
https://resh.edu.ru/s | PaGora B rpyme o MOArOTOBKE KOPOTKHX cOOOwIeHuH | PAOOTHHKOM H
ubject/28/10/ 0 poJK U MecTe (PU3MKH B HAYKE U B TIPAKTUICCKON oOyuaromumucs,
®duszuka U METOIbl MBI 10 knace JIeSITEIIbHOCTH JIFOZIEH. CIIOCOOCTBYIOLINX
1.1 | Hay4HOTO 2 https://uchebnik.mo | /lemoHcTpaius aHaIOrOBBIX U IU(PPOBBIX HO3UTHBHOMY
MO3HAHUS s.ru/catalogue?alias | u3amMepuTeIbHBIX MPUOOPOB, KOMITBIOTEPHBIX JATYUKOB. | BOCHPUATHIO
es=lesson_template | OcBoeHnEe OCHOBHBIX IPHEMOB PAOOTHI ¢ LUPPOBOIL 00y4aroIUMHICs
,video_lesson,video | mabopatopwueii o pusuke TpeOoBaHuil U
&subject_program npocs0
ids=31937273,3590 [eJaroru4eckoro
9480 paboOTHHKA,
- IPUBJICYCHHIO UX
Htoro no paszaeny 2 BHUMaHHMA K
o0cyxaeMoi Ha
Paznen 2. MEXAHUKA ypoke
bubmoteka [IOK [IpoBenenue s3xkcepuMeHTa: U3y4YeHUE HEPABHOMEPHOTO uH(pOpMaIUH,
https://m.eds00.ru/7 | aBUXEHUS C TETBIO OMPEICICHUS] MTHOBCHHOM AKTHBU3AIAH
f41bf72 CKOPOCTH; UCCJICIOBAHNE COOTHOIICHUS MEXK/Y MYTAMHU, | [103HaBATEIbHOM
POIII 10 knacc MPOMIEHHBIMU TEJIOM 32 MOCIEIOBATEIbHBIC PABHBIC NIeATeIbHOCTH,
https://resh.edu.ru/s | mpomexyTku BpeMEHH IPU PABHOYCKOPECHHOM - moOyX/IeHUe
2.1 Kunemarunka 5 ubject/28/10/ JBIKEHMH C HAYaJbHOM CKOPOCTHIO, PABHOM HYITIO; 00yJaromuXcst
MDBIII 10 kmace M3y4YEHUE NBMKCHIS IIAPUKa B BSI3KOW KUIKOCTH; COOIIOIaTh Ha
https://uchebnik.mo | nsyuenue nBxKeHus TENA, OPOIIEHHOTO TOPU3OHTAIIBHO. | ypoKe
s.ru/catalogue?alias | O0bsicHEHHE OCHOBHBIX MPUHIIUIIOB ACHCTBHS OOIIETPHHATEIE
es=lesson_template | TexHHYECKHX YCTPONCTB, TAKKUX KaK: CIIHIOMET, HOPMBI

\video lesson,video

OCITHBIC 1 peMéHHLIC nepeaaviu ABMIKCHUA; U YCJ'IOBI/Iﬁ




&subject _program

ids=31937273,3590
9480

nX 0€30MacHOr0 MCIOIb30BAHMS B TIOBCEAHEBHOM
KH3HU.

Pemrenue pacu€THBIX 3a7a4 ¢ SIBHO 33JaHHON
(u3MIECcKOil MOJENBIO C UCTIONIB30BAaHUEM OCHOBHBIX
(hopMynT KHHEMATHKHL.

[ocTpoenue u aHanu3 rpauKOB 3aBUCUMOCTEN
KMHEMAaTUYeCKUX BEIUYHH OT BPEMEHU ISl
PaBHOMEpPHOTO

1 PaBHOYCKOPEHHOTO TIPSIMOJIMHEIHOTO IBIKEHHSI.
PacnioznaBanue Qpu3nUeCcKuX sIBICHUN B Y4€OHBIX
OIIBITAaX U OKPY’KaroLIel )KU3HNA: pABHOMEPHOE H
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JIBIKCHHE,
CBOOOJHOE MaJICHUE TeJI, IBUKEHUE MO0 OKPYKHOCTH.
Onwucanne MEXaHMYECKOTO JIBUYKCHUS C
UCTIONb30BaHWEM (DU3MYECKUX BEITMUMH: KOOPIUHATA,
yTh, TIEPEMEICHNE, CKOPOCTh, YCKOPEHHE.

Pabota B rpynmnax npu riiaHUpOBaHUM, IPOBEICHHU U
MHTEPIPETALNH PE3yTbTaTOB OIBITOB M aHAIH3E
JOTIOJIHUTENIFHBIX HCTOYHUKOB HH(OPMAIIHMH 10 TEME

2.2

Junamuka

bubmoteka [IOK
https://m.edsoo.ru/7
f41bf72

PBOII 10 xnacc
https://resh.edu.ru/s
ubject/28/10/
MDSIII 10 kmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program
ids=31937273,3590
9480

CpaBHEHHE Macc B3aUMO/ICHCTBYIONTNX Tell.

N3yueHune 3aBUCUMOCTH CHJIbI YIIPYTOCTH OT
nedopMaliy;, CpaBHEHUE CHJT TPEHUS TIOKOs, KAaueHUs U
CKOJIBKEHMSL.

OOBsicCHEHNE HEBECOMOCTH.

[IpoBeneHME SKCIIEPUMEHTA: UCCIICIOBaHHE
3aBUCHMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIUX B MPYKUHE
Y PE3MHOBOM 00paslle, OT X

nedopmariiy; u3ydeHrue IBHKEHUS OpycKa T1o
HAKJIOHHOM TUIOCKOCTH; UCCIIEIOBAHNUE YCIOBUI
paBHOBecHS TBEPIIOTO Teja, UMEIOIIET0 OCh BpAIICHUSI.
OOmBsicHeHne 0COOEHHOCTE PABHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JIBUKCHHUS,
CBOOOJIHOTO MaJIeHUsI TeJ, ABMKEHUS 110 OKPYKHOCTH Ha
OCHOBE 3aKOHOB HbI0TOHA, 3aKOHA BCEMHPHOTO
TSATOTEHHS.

OO0BsICHEHNE OCHOBHBIX MIPUHITUTIOB ICHCTBHS
MTOAIITUITHAKOB U UX MIPAKTUYECKOTO MPUMEHCHUSI.

MOBEJICHUS,
npaBuiIa
o01IeHus co
CTapLIUMHU
(TmemarornyecKuM
1 pabOTHUKAMHU )
U CBEPCTHUKAMHU
(oGyuarormmmucs)
, TIPHHITUTIBI
yaeOHOi
JUCTIATUTAHBI 1
caMoOpraHu3aluu
;

- IpUBJICYCHUE
BHUMAaHUS
obyJaromuxcs K
LHEHHOCTHOMY
acIreKTy
M3y4aeMbIX Ha
YpOKax SIBJICHUH,
OpraHu3anms ux
paboThI ¢
[OJIy4aeMOH Ha
YPOKE COIHAITBEHO
3HAYUMOH
nH(pOopMaImein —
WHHUIIMUPOBAHNE
ee 00CyXIeHus,
BBICKa3bIBAaHHS
00y4JarOIIUMHUCS
CBOETO MHEHUS
10 €€ MOBOJY,
BBIPa0OTKH
CBOErO K HEH
OTHOLICHUS;

- UCTIOJIb30BaHHE
BOCIIUTATEIBHBIX




OOBbsacHeHNE TBIKEHHS HCKYCCTBEHHBIX CITyTHHUKOB.
Pemenue pacy€THBIX 3a/1a4 ¢ ABHO 3aJJaHHON
(u3NUECcKoil MOJENBIO C UCTIONIF30BAaHUEM OCHOBHBIX
3aKOHOB ¥ (pOpMyJT TUHAMUKH.

Pacrio3naBanme hu3uyuecKkux SBICHUHA B y4eOHBIX
OTIBITaX W OKPY>KAIOLIel )KU3HU: MHEPLUS,
B3aUMOJICHCTBUE TEL.

AHanmn3 QU3NIECKUX MPOIECCOB U SBIICHUH C
WCTIONTF30BaHUEM 3aKOHOB W IIPHHIIAIIOB: 3aKOH
BCEMHUPHOTIO

tarotrenus, I, II u 11l 3akonsl HetoToHA, puHIMn
CYTICPTIO3UIINH CHJI, IIPUHIIAIT PABHOMIPABHOCTH
HMHEPUUAIbHBIX CUCTEM OTCUETA

2.3

3aKOHBI
COXpaHEHUS B
MeEXaHUKe

bubmoteka [IOK
https://m.edsoo.ru/7
f41bf72

PBII 10 xnacc
https://resh.edu.ru/s
ubject/28/10/
MBI 10 knace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,\video lesson,video
&subject_program
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[IpoBenenme SKcrepuMeHTa: H3ydeHHe aOCOIFOTHO
HEYIPYToro yaapa ¢ IOMOIIBIO ABYX OJUHAKOBBIX
HUTSHBIX MagTHUKOB; CCIIEIOBAHUE CBSI3H PabOTHI
CHWJIBI C UI3BMEHEHHEM MEXaHWYECKOW YHEPTHH Tella Ha
MIPUMEPE PACTSHKCHUS PE3MHOBOTO KIyTa.

OreHka aOCOJIIOTHBIX M OTHOCUTEIIBHBIX ITOTPEITHOCTEH
M3MEepEeHN (PU3MUECKUX BEITHYNH.

Pemienue pacy€THBIX 3a7a4 € SIBHO 3aJIaHHOM
(hbU3UYECKOM MOJIEIBIO ¢ UCTIOIb30BAHUEM OCHOBHBIX
3aKOHOB M (POPMYIT JUHAMHUKH U 3aKOHOB COXPaHEHUSI.
Pemenne kauecTBEHHBIX 3aj1ad C OMOPOH HA U3yUEHHBIE
B paznene «MexaHnKa» 3aKOHbI, 3aKOHOMEPHOCTH H
(duznueckue sBICHUSI.

Onucanue MeEXaHUYECKOr0 IBHKEHUS C
HCIIOJIb30BaHUEM (DU3MUECKUX BEJIUYMH: UMIIYJIbC TENA,
KHHETHYECKasi SHEPTus,

MTOTEHIIMAIbHAS SHEPTHsl, MEXaHW4YecKas paboTa,
MEXaHHUYECKAs] MOIIHOCTb.

AHanu3 QpU3NIECKHX MPOIIECCOB U SBJICHHUN C
HCIOJIb30BAHUEM 3aKOHA COXPAHEHUSI MEXaHUYECKOM
SHEPTHUH, 3aKOHA COXPAHEHHUSI UMITYJIbCA.

OO0BsICHEHNE OCHOBHBIX ITPUHITUTIOB IEHCTBUS U
MIPAKTUYECKOT0 MPUMEHEHHUS TEXHUYECKUX YCTPOHCTB,
TaKUX KaK: BOJAOMET, KONEP, MPYKUHHBIN HCTOJICT.

BO3MOYKHOCTEH
CoJIepKaHus
yueOHOTO
npeaMera uepes
JIEMOHCTPAIIHIO
oOyJaromumcs
PUMEPOB
OTBETCTBEHHOTO,
TPaXJAHCKOTO
MIOBE/ICHMS,
MPOSIBIICHUS
YEIIOBEKOIIO0US H
I00OPOCEePICYHOCT
H, yepes3 moadop
COOTBETCTBYIOIIH
X TEKCTOB JUIS
YTEHHMS, 33724
JUTSL penieHus,
MPOOIIEMHBIX
CUTYyalUM 11
00CYXX/ICHUS B
KJacce;

- IPUMEHECHHUE Ha
ypoKe
WHTEPAKTHBHBIX
¢hopM paboThI ¢
00y4aroIUMHCS:
WHTEIUIEKTYaTbH
BIX WP,
CTUMYJTUPYFOIITUX
MO3HABATEILHYIO
MOTHBAIIHIO
00y4aroIuXCs;
JIACKYCCHH,
KOTOpBIE JAl0T
obOyJaromumcst
BO3MOXHOCTb




OOBbsacHeHNE IBIKEHHSI PAKET C OTIOPOI Ha N3yYEHHBIC
(hM3nuecKre BETMINHBI U 3aKOHBI MEXaHUKH.
Hcnonk3oBanue Mpu MOAr0TOBKE COOOIIECHUH O
MIPUMEHECHUH 3aKOHOB MEXaHUKH COBPEMEHHBIX
MH(OPMAITMOHHBIX TEXHOJIOTHH IS MTOVICKA,
CTPYKTYPHUPOBAHUSI, UHTSPIIPETAIIUHN U TTPEIICTABICHUS
nH(pOpPMAIUU, KPUTHISCKUN aHAJIN3 TIOJTy4aeMOn
nHpopMaIun

IIpoBenenne KOCBEHHBIX U3MEPEHUN, UCCIIETOBAHUI
3aBUCHMOCTEH (DU3MUCSCKUX BEJIMYMH, POBEPKA
MIPeIJI0KEHHBIX THIIOTE3

Hroro no pazaeny 18
Pazngen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
[IpoBeneHmne 3KCIEPUMEHTA: OIIPEICICHIE MacChl
BO3/IyXa B KJIACCHOM KOMHATE Ha OCHOBE U3MEpPEHUI
00BEMa KOMHATHI, IaBJICHHUS U TeMIIEpaTyphl BO3/IyXa B
HEH; UCCIeI0BaHUe 3aBUCHMOCTH MEXK]Ty ITapaMeTpamMu
COCTOSIHUS Pa3peKEHHOro rasa.
bubmoteka [IOK pasp .
] OrieHka aOCOJIIOTHBIX M OTHOCUTEJIBHBIX MOTPEIIHOCTEH
https://m.edsoo.ru/7 .
f41bf72 M3MEepeHN (PU3MUECKUX BETHYNH.
— OO0OBsACHEHNE OCHOBHBIX [IPUHIMIIOB JI€HCTBUI
POLI 10 knace TEpMOMETPA U OapoMeT apH IcIJIOBI/II?IHI/Ix 0€30I1aCHOTO
hitps://resh.edu.ru/s Hc%onmoé)aHm BpHOBcel;HeB}II{OfI JKU3HA
ubject/28/10/ .
OCHOBBI Pacnio3naBanue hu3nueckux sBIEHUA B y4eOHBIX
MOJIEKYJIIPHO- MO 10 wnace OTIBITaX W OKPY)KAOIeH )KU3HU: T Py3us
3.1 YJAPHO" 9 https://uchebnik.mo Py B A y3ud,
KUHETUYECKOU - OpOYHOBCKOE JBI)KEHUE.
s.ru/catalogue?alias .
TEOpUHU OmnuncaHye TEIIOBLIX SIBJICHHUI C UCIIOJIE30BaHUEM

es=lesson template
\video lesson,video
&subject_program

1ds=31937273,3590
9480

(hM3UIeCKUX BETMYWH: JaBJICHHUE Ta3a, TEMIIEPaTypa,
CPEIHSISI KHHETHIECKAs DHEPTHUS Xa0THIECKOTO
JBIKEHUS MOJIEKYJI, CPETHEKBAAPATUUHASI CKOPOCTh
MOJIEKYJI. AHaJIn3 (DPU3MUYECKUX MTPOIIECCOB U SIBIICHUH C
ucnons3oBanrueM MKT, razoBeIX 3aKOHOB, CBSI3U
CpelIHe KUHETUUECKON SHEPTUU TEIIOBOTO ABIKCHHUS
MOJIEKYJI ¢ aDCOJIFOTHOM TeMIepaTypoi.

Pemienue pacy€THBIX 3a7a4 € SIBHO 3aJIaHHOM
(hm3rUEeCcKOif MOJIENBIO C UCTIOIH30BAHUEM OCHOBHBIX
nosioxeHnid MKT, 3akoHOB U popMys MOJIEKYIISIpHOH

MIPHOOPECTH OITBIT
BEJICHUS
KOHCTPYKTHBHOT'O
JTIAJIOTa;
CPYIIIOBOM
paboThI WK
paboThI B mapax,
KOTOpBIE y4ar
KOMAaHJTHOI
pabote u
B3aUMOJICUCTBHIO
¢ IpYyruMU
JIETbMU;

- BKIIFOYCHUC B
YPOK HIPOBBIX
nponenyp,
KOTOpBIC
MOMOTAIOT
MOJIICPIKATh
MOTHBAIIHIO
o0yJaronuxcs K
MOJYYCHUIO
3HAHWMH,
HaJTAKUBAHUIO
MO3UTUBHBIX
MEKITHYHOCTHBIX
OTHONIEHUH B
KJiacce,
MTOMOTar0T
YCTaHOBJICHUIO
IoOpoKeTaTeTbH
ot

aTMocdepsl BO
BpEMsI YPOKa;

- OpraHmu3anus
mederna
MOTHBHUPOBAHHBIX




(bu3uKH.

PaboTa B rpynmax npu miiaHUpOBaHUH, IPOBEICHHU U
HMHTEPIIPETALUN PE3YJIbTATOB ONBITOB M aHAJIN3EC
JIOTIOJTHUTENIBHBIX UCTOYHUKOB WH(OPMAIIHH TI0 TEME

bubmuorexa LIOK
https://m.edsoo.ru/7

f41bf72
POIII 10 xmace
https://resh.edu.ru/s

ubject/28/10/
MBI 10 xnace

[IpoBeneHmne 3KCIEPUMEHTA: U3MEPEHUE YACIBHON
TEIUIOEMKOCTH BEILECTBA.

OrreHka aOCONFOTHBIX M OTHOCHTEIBHBIX ITOTPENTHOCTEH
M3MEPEHUI (PU3MYECKUX BEITUYUWH.

Uzyuenne Mozenei napoBoil TypOUHBI, IBUTATEIS
BHYTPEHHETO CTOPAaHUs], PEAKTUBHOI'O JBUTATEIIA.
OOBsicHeHNE IPUHIUIIOB JICHCTBUS U YCIOBUI
0€30MacHOT0 UCTIOJIL30BAHUS

B IIOBCETHEBHOM >KM3HU ABUTATENSI BHYTPEHHETO
Cropanusi, OBITOBOTO XOJIOIMIIbHUKA, KOHAUIIMOHEPA.
Ornrcanye CBONCTB TEN U TEIUIOBBIX SIBJICHUH C

OcHOBBI .
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B pazzuene «MonekyisapHas Gu3nKa u TepMOIHMHAMUKA
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUESCKHE SIBJICHUSL.
Pabora B rpyrnmax npu aHajau3e JTOMOTHUTEIbHBIX
MCTOYHHMKOB MH(OPMALINH 110 TEMe
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HarpeBaHus U IJIaBJICHUS KPUCTAININYECKOTO BEIIECTBA.
OOBsicHeHNE IPUHIMIIOB JEHCTBUS U YCIOBUH
0€30I1aCHOr0 UCII0JIb30BAHUS B IOBCEJHEBHOM XKU3HU

"
3PYAUPOBAHHBIX
oOyJaromuxcs
HaJ UX
HEYCITeBaIOIUMHU
OJIHOKJIACCHUKAM
H)

JTAFOIIEeTO UM
COIHMAIIHLHO
3HAYUMBIN OIBIT
COTPYTHUYECTBA
"

B3aMMHOM
TIOMOIIIH;

- MHUITUMPOBAHHE
Y TIOJIIEPIKKA
HCCIIEI0BATENBCK
ol

JIeSATEIIbHOCTH
00yJaronuxcs B
pamKax
peam3anuy UMH
WHIWBUOYAJTbHBIX
U IPYNIIOBBIX
HCCIIeIOBATEIBCK
WX TIPOEKTOB, UTO
JIacT
obOyJaromumcst
BO3MOXKHOCTb
npuobpecTu
HaBBIKHN
CaMOCTOSTEITLHOT
0 pelIeHus
TEOPETUYECKOUN
npoOIeMsl,
TeHEPUPOBAHUS U
ohopMITeHUS
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TUTPOMETPA, ICUXPOMETPA, KaTOPUMETpa.
N3yueHue TeXHONOrui NOJyYEHUsI COBPEMEHHBIX
MaTepHasoB, B TOM YHCIIe HAHOMAaTEPHaoB.

Pemenue pacu€THbIX 3aa4 ¢ IBHO 3aJaHHON
(u3HUecKoi MOJETIBIO C UCIIO0IB30BAHUEM YPAaBHEHNUS
TETJIOBOTO OanaHca.

Pemenne kauecTBEeHHBIX 3ajjay C OMOPOH HA U3yUEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HMUECKHUE SBICHUS 110
TEME.

PacnioznaBanue Qpu3nUeCcKuX sIBICHUN B Y4€OHBIX
OTIBITAX U OKPY>KAOLICH >KU3HU: eopMarusi TBEPIBIX
TeJI, HArpeBaHKE U OXJIAKICHHE TeJl, U3MCHEHHUE
arperaTHbiX COCTOSIHUM BCIIIECTBA U 00BsACHEHNE UX Ha
OCHOBE 3aKOHOB H ()OPMYII MOJICKYJISIPHON (PH3HKH.
HcnonszoBanne nHOOPMAITMOHHBIX TEXHOJIOTHH IS
MIONCKA, CTPYKTYPHUPOBAHMS, HHTEPIIPETALNN 1
npeacTaBieHus] HHYOPMALIUH MIPH TOJTOTOBKE
COOOIIEHUH 0 MPUMEHEHHH 3aKOHOB MOJIEKYIISIPHOM
(U3UKU ¥ TEPMOAMHAMHMKH B TEXHUKE U TEXHOJIOTHSIX

Htoro

10 pasjeny
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IIpoBenenue 3KCcrepUMEHTa: U3MEPEHNE
3IEKTPOEMKOCTH KOHJEHCATOPA.

OreHka abCOOTHBIX M OTHOCUTEIBHBIX ITOTPEITHOCTEH
HU3MEpeHU (PU3MUECKUX BEIUYUNH.

MN3yueHnue npUHLMIIOB AEHCTBUS AIEKTPOCKOIA,
3JIEKTPOMETpa, KOHAeHcaTopa. 3ydyeHne npruHLIUIIOB
JIeUCTBUA

1 yCIIOBU 0€30TIaCHOTO MMPUMEHEHHUS B MTPAKTHIECKOM
’KU3HH, KOITIUPOBAJIBHOIO ammnapara, CTpyHHOro
npuHTepa. PaccMorpenne hu3ndecKux OCHOBaHHIMA
3JIEKTPOCTATUYECKOM 3alUTHI U 3a3EMJIICHUS
ANEKTPOTIPUOOPOB.

Penienue pacu€THeIX 3a/1a4 C SIBHO 3aIaHHOM
(hU3UIECKON MOJICITBIO C HCIIOTH30BAHUEM OCHOBHBIX
3aKOHOB M (DOPMYII DIIEKTPOCTATHKHY.

PemieHre kaueCTBEHHBIX 3a/1a4 C ONMOPON HA U3yUEHHBIE

CcOOCTBEHHBIX
nacH,
YBKUTEIBHOTO
OTHOIICHUS K
qyKUM AIEsM,
0(OPMIICHHBIM B
pabotax apyrux
HCCIIe0OBaTEIICH,
HaBBIK
MyOJINIHOTO
BBICTYIUICHUS
nepen
ayJIUTOPHEH,
apryMEeHTHUPOBaH
us u
OTCTauBaHUS
CBOEH TOUKH
3peHwusl.




3aKOHBI, 3AKOHOMEPHOCTH U (PU3HMUECKHUE SBICHUS
JIEKTPOCTATHKH.

PacnioznaBanue Qpu3nyuecKux sIBICHUN B Y4€OHBIX
OTIBITAX W OKPY)KAIOLICH )KU3HU: 3JCKTPU3aLHUs TeT,
B3aMMOJCHCTBHUE 3apsiIOB U OOBIACHEHNE UX HAa OCHOBE
3aKOHOB U (POPMYJI SIEKTPOCTATUKH.

OnucaHue N3yYCHHBIX CBOMCTB BEIIECTBA U
NIEKTPUIECKUX ABJICHUH C UCIIOJIb30BAHUEM
(u3MUeCKUX BEJINYMH: 3JIEKTPUUECKU 3apsiz,
HaANPSHKEHHOCTD AJIEKTPUIECKOTO MOJIS,

MOTEHIIMAN, Pa3HOCTh MTOTEHIHAJIOB, 3JIEKTPOEMKOCTb.
AHanmn3 QU3NIECKHUX MPOIIECCOB U SBJICHUN C
UCTIONIb30BaHUEM (DU3HUECKUX 3aKOHOB: 3aKOHA
COXPAHEHHUS MEKTPUUECKOro 3apsa, 3akoHa Kynona.
Pabora B rpynnax npu aHaau3e JOMOJTHUTENbHBIX
HMCTOYHUKOB MH(OPMAIINHU U ITOATOTOBKE COOOIIECHHIA O
MIPOSIBIICHUH 3aKOHOB JIEKTPOCTATUKU B OKPY>KatolIen
KU3HH U IPUMEHEHUH UX B TEXHHUKE

4.2

[TocTosAHHBIM
ANEKTPUUECKUI
TOK. Toku B
Pa3IMIHBIX
cpenax

12
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IIpoBeneHue 3KCIIEPUMEHTA: U3YYEHUE CMEIIAHHOTO
COEIMHEHMSI pe3UCTOpOB; u3MepeHne JJ1C ucTouHnKa
TOKa M €70 BHYTPEHHETO CONMPOTUBIICHHUS; Ha0II0IeHUE
JJIEKTPOJIN3A.

OneHka aOCOJIOTHBIX M OTHOCUTEIIBHBIX TOIPEIHOCTEN
HU3MEpEeHUH (PU3NIECKUX BEJINYKH.

OOBsicHeHUE IPUHIUIIOB JICHCTBUS U YCIOBUI
0e30macHOro MpUMEHEHHsI aMIIepMeTpa, BOJIBTMETPA,
peocTtaTta, ICTOYHUKOB TOKa, 3IIEKTPOHArPEBATENBHBIX U
3NEKTPOOCBETUTENHHBIX TPHOOPOB,

TEPMOMETPA CONPOTUBIICHUS], BAKYYMHOT'O AUO/A,
TEPMHUCTOPOB U (OTOPE3UCTOPOB, MOITYIIPOBOIHUKOBBIX
JUOJIOB, FAJIbBAHUKH.

Pemienue pacu€THBIX 3a/1a4 ¢ ABHO 3aJJaHHOM
(u3MUecKOi MOJEBIO C UCTIOJIB30BAaHNEM OCHOBHBIX
3akOHOB U (popmyn TeMbl «IlocTOSHHBIN 3neKTprYecKuit
TOK».

PacnioznaBanue Gpu3nuecKux sIBICHHN B Y4€OHBIX
OMBITaX ¥ OKPYXKAIOIIeH KU3HH: dJeKTpUIecKas




IIPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XUMHUECKOE,
MarHuTHOE JEWCTBHS TOKA.

AHanu3 31eKTPUYECKUX ABICHUHN U MPOLIECCOB B LEMAX
IIOCTOSTHHOT'O TOKA C UCIOJIb30BAHNEM 3aKOHOB: 3aKOH
Owma, 3aKOHOMEPHOCTH HOCJIEA0BATEIBHOTO U
NapaieTbHOr0 COEUHEHNS IPOBOIHUKOB, 3aKOH
[xoyns-Jlenna.

OmnucaHue N3y4eHHBIX CBOMCTB BELLIECTB U
NIEKTPUIECKUX ABJICHUH C UCIIOJIb30BAHUEM
(U3NYECKUX BEIMYHH: dJICKTPUUECKUI 3apsil, cria
TOKa, 3JICKTPUUECKOE HAIPSKEHUE, SIEKTPUIECKOE
COIIPOTHUBJICHUE,

pa3HoCTh noteHuanos, IJ1C, pabora Toka, MOIHOCTh
TOKa.

HcnonszoBanne nHOOPMAITMOHHBIX TEXHOJIOTHH IS
MIONCKA, CTPYKTYPHUPOBAHMS, HHTEPIIPETALIUU U
npeacTaBieHus] HHYOPMALIUH MIPH TOJTOTOBKE
COOOIIEHUH 0 MPUMEHEHNH 3aKOHOB OCTOSIHHOTO TOKa
B TEXHHUKE U TEXHOJIOTHSIX

Hroro mo paznemy 22
O060011IEHNE 2
OBLIEE

KOJIMYECTBO YACOB | 68

110 ITPOI'PAMME
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