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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHErO 00IIero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHOM mporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
GbenepanbHOi paboueil HporpaMMbl BOCHUTaHHA M KOHLENIMH IPErojaBaHUusl y4yeOHOro
npenvera «®u3ukay B o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
peaTn3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanuie TporpaMMbl 1O (pU3HMKEe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOIO noaxoaa. [lporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k 1mIaHUPYEMbIM JIMYHOCTHBIM, IPEIAMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TAaKK€ YUYUTHIBAET HEOOXOAMMOCTb pEaIM3alUUd MEXIIPEIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro o0Iero oOpa3oBaHMs, IUIAHUpPYEMbIE
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METANpPEJAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM 00yUeHUs;

e cojepxaHue yyeOHoro nmpeamera «Pu3nkay 1o rogam o0yyeHus..

dusmka Kak Hayka o Haubosiee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOr0
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI, U3ydaeMbIX
XUMHUeH, ouosorueit, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHHE U aKTUBHOE
IpPUMEHEHHE (PU3MYECKUX 3HAHUN ONpEeNeNseT XapakTep U pa3BUTHE Pa3zHOOOpa3HBIX
TEXHOJIOTUI B cdepe B3HEpreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa o0ydaromuxcs, B GopMUpOBaHNE YMEHUN
IPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPYU BHIIOIHEHUHU UMHU Y4EOHBIX UCCIIEI0BaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeHero o01ero oopa3oBaHus MOJOXKEH psJl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3ukyu 00beTUHEH BOKPYT
¢usnueckux Teopuil. BeaymumMm B Kypce sBisercs (GOpMHpPOBAHHE TPEACTaBIEHUN o
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuszanus npeanojaraeT UCMojb30BaHUE T'yMaHUTapHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gusuku npeanonaraeT 3HaKOMCTBO € IIHUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHMS 3JIEMEHTOB COAEpKaHMUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MpoOIeM pallMOHAIBHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (M3MKH Ha ypOBHE CpeIHEro oOiero oOpa3oBaHUs
ABIAIOTCA (pu3nyeckue Teopuu ((POopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
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¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHH, Ul ONMHUCAHHUsS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTeTbHOCTHBIN MOX0 B Kypce (DU3UKU pealn3yeTcs MPEexIe BCEro 3a CuéT
OpraHu3aly SKCIIEPUMEHTAILHON JEeSATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOMIMIA CIMCOK
YUEHHUECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIabOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYILIECTBIISIETCS Y4YacTHHUKaMU 00pa30BaTEIbHOIO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCS YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAaHMsI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
IPEJIOKEHHBIX TUIIOTES.
Bosnbiioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 337124 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJaHHON (PU3NYECKON MOJIEINBIO,
HO3BOJISIOIIME NPUMEHSTh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOI0 pasjena
Kypca, Tak U UHTErpupys 3HaHUS U3 pa3HbIX pa3/iesoB. [l KaueCTBEHHBIX 3a/1ay IPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M IIPOLIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (PU3MYECKOW MOJENH JJIsi CUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBuum c¢ TpeboBanusimu  PI'OC COO Kk MaTepuasbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JTOJDKEH M3y4daTbCs B YCIOBUSAX MPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIOBUSAX MHTEIPUPOBAHHOIO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B kabunere
($U3HUKH T0JKHO OBITH HEOOXOUMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpauoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C IPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTH M 00ECHeuMBAET IMOCTAHOBKY MEPEUYHMCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMpakTHYECKHX paboT (gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuMBaeTcs B pacdy€ére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpydOBaHUS JOJDKHBI OBIThH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHMM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.
OCHOBHBIMU LEJIIMU U3Y4YEHUS PU3UKU B 001IIEM 00pa30BAHUU SBIISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEeMJIEHUS OOydYaloUIMXCS K HAyYHOMY HW3YYEHUIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHud U (opMHUpOBaHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3Y4YE€HUs OCHOB CTPOCHMS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHUI 0OBACHATH SIBJICHHS C UCIOJIb30BaHNEM (DPU3UYECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O poiH (PU3MKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJOTUH.

JocTiwkenne 3TUX Lenel oOecrneyrBaeTcsi pelIeHHeM CIEAYIONMX 3ajad B Ipolecce
M3y4deHus Kypca (U3NKN Ha YPOBHE CPETHETO 00IIEero 0opa3oBaHusI:



nproOpeTeHne CUCTEMBI 3HaHUI 00 O0IMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, MIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

(GopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHUE 3HAHUA Uil OOBACHEHMs
(Gu3nyecKkux SIBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs pa3lIMYHbIX 337ad C SIBHO 3aJaHHON (u3nueckon
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIENY, aIEKBATHON YCIIOBHSM 3a]1a4H;

NOHUMaHHe (PU3MYECKUX OCHOB M IPUHIMIIOB JCHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB, UX BIUSHHS HA OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUYECKHUX
OKCIEPUMEHTOB, aHalW3a ©  HUHTEpOpeTandd  HH(pOpManuu,  OIpeaesIeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3yibTara;

CO3/1aHUE YCJIOBUHN JJIsl Pa3BUTHS YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKONW, TBOPUECKON
NeSITETTLHOCTH.

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIIero odpazoBaHUs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezneno), B 11 kitacce — 68 yacoB (2
gaca B HEJICITIO).

[Tpemnaraemslii B mporpamMme 1o (GU3MKe NepeueHb JIA0OPATOPHBIX U MIPAKTHUECKUX padoT
SIBIISICTCS. PEKOMEHIOBAaHHBIM, YYHTEJb JIETaeT BbIOOp MPOBEACHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

BocnuraTeJbHbIN MOTEeHIHAT YIeOHOTO TpeaMeTa «(pU3uKa» Ha YPOBHE OCHOBHOTO OOIIEro
00pa30BaHUs pean3yeTcs Ha JesITeIbHOCTHON OCHOBE Yepes:

YCTAQHOBJICHHE JOBEPUTENIbHBIX OTHOIIEHUIN MEXy NearorndyeckuM pabOTHUKOM U €ro
00y4arolUMHUCs, CIIOCOOCTBYIOIIMX IO3UTUBHOMY  BOCHPHATHIO  OOYyYarOLIMMHCA
TpeOOBaHUI U MPOCHO NEAAroruyeckoro padOTHUKA, NMPUBJICYEHHUIO MX BHUMAHUS K
o0cyxaeMoit Ha ypoke MH(pOpMaIK, aKTUBU3AIMH UX TO3HABATEIbHOM JIeITEeNbHOCTH;
noOyxJeHue odyyaromuxcs coOa0aTh Ha ypoKe OOLIETPUHSATHIE HOPMBI TOBEICHMUS,
npaBuia OOIIEHUS CO CTapIIMMHU (IEarorMyecKMMHM paOOTHHKaMHM) M CBEPCTHHKAMU
(0OyuaromMuMHCs ), MPUHIUITBI Y4eOHOW TUCIMIUIMHBI U CAMOOPTaHU3alINH;

NpUBJIeUEHHE BHUMAHUS 00Y4alOIMXCsl K IEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypoKax
SBJICHUH, OpraHM3anus HMX paboThl ¢ MOIy4aeMOW Ha YpPOKE COLHMAIBbHO 3HAYMMOM
uHpopMaluell — WHUIMHPOBAHHE €€ OOCYXJECHUs, BbICKA3bIBAaHUS OOYyYaIOUIMMUCS
CBOET0 MHEHHS 110 €€ MOBOJY, BBIPAOOTKH CBOETO K HEHl OTHOILIEHUS;

HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH coAepkKaHMs yuyeOHOro mpeamera
yepe3 JEMOHCTpalui0 O0y4aromMMcs HPUMEPOB OTBETCTBEHHOIO, TI'Pa)kJaHCKOTO
NOBEJICHUS, TIPOSIBIICHUS] YEJOBEKOMIOOUs M JOOpOCEpAEYHOCTH, uepe3 MoJa0op
COOTBETCTBYIOILIUX TEKCTOB JUIsl UTEHUS, 3a4ay JAJsl pElIeHHs, NMpoOJeMHBIX CUTyalui
JUIs 00CYXJIeHUs B KJlacce;

NpPUMEHEHHEe Ha YPOKE HWHTEPaKTHBHBIX (opM paboTel ¢  0OOy4aroUMMHCS:
UHMENNEeKMYANbHbIX — Uep, CTUMYJIHPYIOIINX MM03HABATEJIbHYIO MOTHBALUIO
o0yyJaroImuxcst; oudakmuyeckoeo meampa, TAe TIOJy4YeHHblE Ha YpOKE 3HAHMA
OOBITPBIBAIOTCSI B T€ATPAJIbHBIX MOCTAHOBKAX; OUCKYCCULl, KOTOPBIE JAIOT 00yUYarOUIIMCs
BO3MOXHOCTh IPHOOPECTH OMNBIT BEACHUS KOHCTPYKTHBHOIO JHAJIOra; 2pynnosoll
pabomel WA pabomwvl 6 napax, KOTOpble ydaT oOy4aroIIMXCs KOMaHJIHOW paboTe u
B3aMMOJIEUCTBHIO C JIPYTMMHU O0y4aroIIMMHUCH;

BKJIIOUEHUE B YPOK UTPOBBIX MPOILEAYp, KOTOPbIE TOMOTalOT MOAJEPKaTh MOTHBALIUIO
oOydaromuxcsi K MOTYYeHHIO 3HAaHWM, HaNaKMBAaHUIO MO3UTHUBHBIX MEKIMYHOCTHBIX
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OTHOILIEHWHA B KJacce, MOMOTalT YCTAaHOBICHHMIO T0OpOXKenaTeabHOH arMochepsl BO
BpEMs YPOKa,

opranuzaiys medcrsa MOTHBHPOBAHHBIX W 3PYAMPOBAHHBIX OOYYAIOUIMXCS HaJ HUX
HEYCIEBAIOIUMHI OJHOK/IACCHUKAMHM, JAIOLIEro OOydyarolmMMCsl COLMAIbHO 3HAYHMMBIH
OIBIT COTPYAHUUYECTBA U B3aUMHOM [TOMOIIY;

UHHULIMMPOBAHUE M IIOJJIEP’KKAa MCCIENOBATEIbCKON JEsTEIbHOCTH OO0YyYaroluXcs B
paMKax peaJnu3alyy UM WHIUBUAYAIBHBIX U IPYIIIOBBIX HCCIEI0BATEIBCKUX IIPOEKTOB,
4TO J]acT 00YYaIOUIMMCS BO3MOXHOCTh TPUOOPECTH HABBIK CAaMOCTOSITEIIBHOTO PELICHUS
TEOPETUYECKON MPOOJIEMbl, HaBbIK I'€HEpUPOBaHUs U O(opMIIeHHs COOCTBEHHBIX HJIEH,
HaBBIK YBKUTEIHFHOTO OTHOIIEHHS K YY>KUM HJEsIM, OPOPMIICHHBIM B paboTax APYrux
uccienoBarenae,  HaBbIK  IYOJUYHOrO  BBICTYIUIGHUS — Ilepel  ayAUTOpHEH,
apryMEeHTHPOBAHMSI U OTCTaWBAHUS CBOECH TOUKH 3PEHMUS.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUSA OKpyXkarouero mupa. Pomib
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpuH. [ paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp m mecto ¢u3uku B (GOPMHPOBAHHMM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTEIBHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpEeAHSIsl CKOPOCTh, MIHOBEHHAas CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopAauHaT. ClioKeHHE NMEepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTU
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTU U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBoOonHoe najeHune. Y cKkopeHue cBOOOAHOTO MaeHUS.

KpuBonuneriHoe nBuxeHue. JIBH)KEHHME MATEPUAIBHOM TOYKM 1O OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckne yCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHHE: CHOUJIOMETp, JBHXKECHUE
CHApSJIOB, LIEMIHBIE U PEMEHHBIE NIEPEIAYN.

Jlemoncmpayuu

Mopenp cuctemMsl OTCUETA, HITIOCTPALIUSA KHHEMATUYECKUX XapaKTEPUCTUK JIBUKEHUSL.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIB30BAaHUEM NPOCTHIX MEXAHU3MOB.

ITagenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenune aBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTy py JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3yuenne HepaBHOMEPHOTO IBMXKEHMS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOUIEHUS ~ MEXAYy  NyTAMH,  [POWIECHHBIMM  TEIOM  3a
MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[TpuHimn otHocutenbHOCTH ['anuies. [lepBoiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa ais
MaTepualibHOM TOUKHU. TpeTuit 3akoH HproTOHA 711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenue. Buabl TpeHust (mokosi, ckoybxeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koagouuuent tpenus. Cuaa conpoTHBIECHUS
NP ABUKCHUH TeJla B KUJKOCTH WIH rase.

[ToctynarensHOe U BpaliaTeiabHOE ABM)KEHHE aOCONIOTHO TBEPIOTO TeNa.

MoOMEHT CHuIbl OTHOCUTEIBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus paBHOBeCHs
TBEPJIOTO TENA.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOAIIUITHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TE.

Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT Ae(OopMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U NaJACHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HaKJIIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3SHUKAIONIMX B MPYXKHHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

WccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJla, UMEIOIIETO OCh BPAICHUSI.

Tema 3. 3akonwl coOXpaneHus 6 MexaHuke

Nmmynbc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepHAIBHBIX TOUYEK. MMIylibe CHIIBI 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CUJIBL.

Kunernyeckasi sHeprus maTepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnnanpHas SHepTUs ynpyro aeGopMUpOBaHHON MPYKUHBI.
[ToTeHnmanpHast YHEPTUS TeIa BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanbHbBle M HEMOTEHIMANbHBIE CUJIbL. CBSI3b pabOTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOM IHEPTHUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBAa M NMPAKTUYECKOE NMPUMEHEHHE: BOJAOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon mOTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOINBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB.

HccnenoBanue CBs3W pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYEeCKOW JSHEpruu Teia Ha
MpUMeEpPE PaCTHKEHUS PE3MHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OCHOBHBIE MOJIOKEHUS MOJIEKYIIPHO-KUHETUYECKON TEOPUHU M UX ONBITHOE 00OCHOBaHHUE.
bpoynoBckoe nBmwxkenme. Qudbdys3msa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
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BeliecTBa. MoJienu CTPOCHHs Ta30B, KMAKOCTEH M TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneld. Macca u pasmepbl moisiekyn. KonmuecTBo BemiecTsa.
[TocTostnHas ABorajpo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONH TEOpUU
ujeanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHYECKOW SHEepruu
TEIUIOBOrO JBWKEHHMs 4actul ra3a. llkama temneparyp KensBuna. ['a3oBble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B vacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne H30MPOLECCOB: U30TEpMa,
u30Xxopa, nzobapa.

TexHUUecKue yCTpOUCTBA U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHHME BeHiecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COCTUHEHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mogens onbita ITepHa.

OnbIThL, TOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Monens, WUTIOCTpUpPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COocyaa.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE M3MEpeHUU 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHsIsl 3HEprus TEPMOJMHAMHYECKOM CHUCTEMBblI U
crocoObl e€ uzmeHenus. KonnuectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0JlHOATOMHOTO
uJeanbHOro ra3a. Buel temnonepenayun: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyUeHHE. Y IeibHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEMIOTH IPU TEIUIONEpeIaye.

[Tonsstue o0 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEPBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I'papuueckas uHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpaTuMoCTh MPOLECCOB B IPUPOJIE.

TerioBele ManuHbl. [IpuHIUIIBL [EeHCTBUS TeMIoBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUH B
TeruIoBbIX MamuHax. Koaddumment noneznoro aeiicteus terwioBoil Mamuubl. [ukn Kapao u
€ro Ko3(QQUIMEHT MMOJIE3HOTO AEHCTBHS. DKOJIOTHYECKHE MPOOIEMbl TEMIOIHEPTETUKH.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla NMPU COBEPUICHHM pabOThI: BBUIET MPOOKH U3
OyTBUIKM TOJI JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUsl (BUCOIEMOHCTPALIHS).

M3meHeHne BHYTpEHHEH sHEprun (TeMIlepaTypsl) Tejia Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYLUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATelsi BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpazoBanue u kouaeHcauus. cmapenne wu  kumeHue. AOCOIIOTHas U
OTHOCHTEJIbHAS BIIAXXHOCTH BO31yxa. HacklmeHHbId nap. Y aenpHas TErioTa napooopa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATYphl KUTICHUS OT AaBJICHHUS.



Tsépnoe Teno. Kpucrannnueckue u amopdHbie Tesa. AHU30TPONUS CBOMCTB KPUCTALIOB.
Kunkue kpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lnaBieHne W Kpuctauuzauus. Y IeabHas
TeruoTa riasieHus. Cyonumarus.

YpaBHeHUE TEIIOBOTO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU IOJIYYEHHMS] COBPEMEHHBIX MAaTepuajgoB, B TOM  YHCIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npy NoHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMYECKOTO BEIIECTBA.

JleMOHCTpaLus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3MepeHne 0THOCUTENBHOM BIaKHOCTH BO3IyXa.

Pa3znea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Tell. OJEKTpUYecKUid 3apsana. JIBa Buaa >SIEKTpUYECKHX 3apsIOB.
[IpoBoIHUKY, TUDTIEKTPUKH U MTOJTYIPOBOJIHUKU. 3aKOH COXPAHEHHS JIEKTPUUECKOTO 3apsia.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHslid  31n€KTpUyYecKUd — 3aps.
OnekTpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mois. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX ToJIeH. JINHUKM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun oanexktpocratudyeckoro modisa. [lotenmman. Pa3HOCTh  MOTEHIIMANIOB.
[IpOoBOIHUKY U AUBJIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{M3ieKTpuueckasi IpOHULAEMOCTb.

OnekTpoéMkocTb. Konpencarop. DIeKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. DHEPrHs
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4yeckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: BJICKTPOCKOMN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE DJIEKTPONPHOOpPOB, KOHAECHCATOP, KOMHUPOBATHHBIN
anmapar, CTpyUHBIN IIPUHTED.

Llemoncmpayuu

Y CTpoCTBO M IPUHIUIT AEHCTBUSA 3JIEKTPOMETPA.

B3auMopeiicTBue HadIeKTPU30BAHHBIX TEJl.

DIIEKTPUUECKOE TT0JI€ 3aPsHKCHHBIX TEI.

[IpoBOIHUKY B AJEKTPOCTATUYECKOM IIOJIE.

DIeKTpOCTaTUYECKas 3allHTa.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOIIAAM  IJIACTHH,
PAcCCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DIIEKTPUYECKHUI TOK. Y CIOBUS CYIIECTBOBAHHUS JJICKTPHUECKOTO TOKA. MICTOYHMKM TOKa.
Cuia Toka. [ToCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Ju1s ydacTka HernH.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VnensHoe COMPOTHUBIIEHUE BEIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COeTMHEHNE TPOBOAHUKOB.

PaGora sanexrpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3NIEKTPUUECKOTO TOKA.



DNEeKTpOoABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH Oma mis
MOJTHOM (3aMKHYTOM) 2JIEKTpHUeckoil mernu. KopoTkoe 3aMbIkaHmeE.

DneKTpOHHask IPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTh COIIPOTHUBIIEHUSI METAJLIOB
oT Temrneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpUYecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M INpPUMECHas MPOBOAMMOCTb IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. I1oaynpoBoJHUKOBBIE TPHOOPHI.

ONeKTpUYecKUii TOK B pacTBOpax M paciulaBax 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
U CCOIMAIUs. DIEKTPOIIU3.

DIIEKTpUYECKHI TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
IIna3zma.

TexHuueckue ycTpOHCTBAa M IPAKTUYECKOE IPUMEHEHHE: aMIIepMETp, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpPOHArpeBaTeNIbHbIE IPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpsl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH AMOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
[IOJIYTIPOBOIHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSIKEHUSL.

3aBUCUMOCTb CONPOTHUBICHHSI LMWIMHIAPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe m3MepeHue 3IeKTpOoABMKYLIEH cuilbl. KOpoTkoe 3aMbIKaHHE TajJbBAHUMYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOIUTOB.

HckpoBo# pa3psa v NPOBOAMMOCTh BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yueHne cMEIaHHOI0 COEIMHEHHs PE3UCTOPOB.

W3mepeHne HNEKTPOABIIKYIIEH CHUJIBI  HCTOYHMKA TOKA U €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHMOJIOTMM, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pu3myeckas BEIWYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHMM, JMHeWHas QyHKUus, napadoa,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX MPOEKLUMHU Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanmdeckoe IBUKEHHE B )KUBOW mpupone, 1uddys3usi, ocMoc, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SIBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWMCTBA TBEPIBIX TN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOICTBAa METAJNIOB, 2JIEKTPOIUTHUECKAs! JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.
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Texnonoeus: nmpeoOpa3oBaHue ABMKEHUI C UCTIOIb30BAHUEM MEXAaHH3MOB, YUET TPEHHUS B
TEXHUKE, MOIIUIMHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS MMIIyJbCa B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), IBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIONWIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH TOJIyYE€HUSI COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCIIE
HAaHOMATEpHaJOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
JJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTHBAHUKA.

11 KUIIACC

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[locTostHHbIE MarHuThl. B3aumMopaeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoe moJe.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cynieprnio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHIYKUWU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTHoOe ToJie TPOBOJHUKA ¢ TOKOM. KapTuHa JMHHMI WHIYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NnpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuwia JlopeHua, e€ MoAyinb W HampaBieHHe. JIBUKeHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue HnekTpoMarHuTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOW WHIYKLUU.
DIEKTPOABMKYIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoU uHaykuuu dapayes.

BuxpeBoe siekTpuueckoe Moje. DIEKTPOABMXKYIIAas cuila WHAYKIUMU B IPOBOJHHUKE,
JIBIDKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOMHIYKIIMH. DJIEKTPOABMKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN FJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS T1E€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[evicrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AIeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMHM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3gen 5. Kojie0anus M BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHbsle KoJ1e0anus
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Konebarenbnas cucrema. CBOOOgHBIE MexaHWuUeckue Kojebanus. [apmoHmueckue
koneOanus. Ilepumon, wacrora, ammutyna W (asza koneOanmid. [IpyXKWHHBIIT MasSTHHK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEecKHX KkojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUSX.

Konebarenbupiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYeCKUMH U  DIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromuX KojeOaHUsAX. BBIHYXICHHbIE MEXaHHUECKUE KOJICOaHusI.
Pe3onanc. BeiHyKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemenHbIil ToK. CHHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEUCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HANIPSYKECHU L.

Tpancdopmarop. [IpomsBoacTBo, mepemaya W NOTPEOJIEHUE SIEKTPUUECKONW HIHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: SJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN
MasITHHK).

HaGuroieHne 3aryxaromux KojaeOaHui.

HccnenoBanue CBONCTB BBIHYX/ICHHBIX KOJIeOaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

HccnenoBanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJIeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHvle 60J1Hbl

MexaHnueckue BOJIHBI, yCI0BHs pactpocTpanenus. [lepuon. CkopocTh pacipocTpaHeHus
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3amMmHas
opueHranus BektopoB E, B, V B snexrpomarautHON BOjHE. CBOMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpaKCHHE, IMpeJIoOMJIeHHe, moisipu3anus, audpakuusa, uHrepdepenuns. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMeHEHME 3EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBSI3U U TeleBUACHUA. Pagronokanuys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKArOIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.
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Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEYHBIX U MPOIOJIBbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habmoienue orpaskeHus: U MpeioMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsmonnHeiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOM Cpee.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPENOMIICHHS CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIl yrosi IMOJHOIO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CioxxkHbIl cocTaB O6enoro ceera. LIBer.

Cobuparonue W paccewBaroniye JHUH3bL. ToHKas JuH3a. DOKyCHOE pacCTOsSHUE U
onTHYEeCKas cuiia TOHKOM JinH3bl. [locTpoeHne n3odpaxeHuii B coOMparommx U pacCenBarOIINX
auH3ax. PopMyIia TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble MCTOYHHKHU. Y CJIOBUA
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JludpakumonHas pemérka. YciaoBHe HAOMIOJACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBEeTa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoWCTBa M MNpPaKTHUUYECKOE IPUMEHEHHE: OYKHM, Jiyna, (oToamnmapar,
IPOEKIIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, AUQPpPaKIMOHHAS
peIETKa, IOIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTpPakKEHHWE M IpeloMieHHe cBera. OnTudeckue
puOOopBI.

ITostHOE BHYTpEHHEE OTpakeHne. Mozenb CBETOBOA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue narepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH

13



I'paHnLBI IPUMEHUMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH CBE€Ta B  BaKyymMe, IPUHIUI
OTHOCHUTEJIbHOCTH DMHILTEIHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLEHUE ITTUHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTULIBI.

CBs13bp MacChl C SHEPTUEH U UMITYJICOM PEIATUBUCTCKON YaCTHULIbI. DHEPrUs IOKOS.

Pazgen 7. KBanroBasi ¢pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIBC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onwitet A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1151 hoToddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtsel [1. H. Jlebenenra.
XUMHAYECKOE IEUCTBUE CBETA.
TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (GOoTomaTyuK,
coJlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoToddexra.
CBeToaHoI.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. Ilmaneraphas
monenb atoMa. [locrynarer bopa. Usnyuenue u nornomieHue GOTOHOB MpU MEPEXOAE aroma C
OJIHOTO YpOBHSl BSHepruum Ha Japyro. Buasl cnektpoB. CrexkTp YpOBHEW 53HEpPruM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.
TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(criexkTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaGnronenue nuHeyaThIX CEKTPOB U3ITyYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HabGmronenue nuHeRyaToro crexkTpa.
Tema 3. Amommnoe aopo
OKCHEpUMEHTBI,  JIOKa3bIBAIOUIME  CJIOXHOCTh CTpOGHMSI  spa. OTkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeseneHuio cocTaBa paaioakTUBHOTO U3ITydeHHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OTtkpbiTHE TpoTOHa W HeWTpoHa. Hykmonnas moznens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tonsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-uzinyueHue. 3akoH
paZvoaKkTUBHOIO pacmaja.
OHeprus cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakunu. JleneHne u CHHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBHI  SAEpHON
HHEPreTHKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.
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OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOJEHNUS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.

OyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO hrsnyeckoit KapTUHBI MUpA.

TexHHYEeCKHEe yCTpPONCTBA U IPAKTHYECKOE NPUMEHEHHE: I03UMETpP, Kamepa BuibcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3BuTus acTpoHoMuu. llpukiiagHoe U MHUPOBO33pPEHUECKOE 3HAUYEHHUE
a4CTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Connue. Conneuynas axTuBHOCTh. Mcrtounuk sHeprun ConHua u 3BE34. 3BE3ABI, MX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
nocienoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKACHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne n neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapel. YEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habumonennss HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHHM
JUISL OTIpEIeNIEHUs MOJI0KEHHsI HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, muianet, Mieunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢u3MKM M acTpOHOMHM B SKOHOMUYECKOH, TEXHOJOIMUECKOW, COLMAIbHOM U
TUYECKOM cdepax JesATeIbHOCTH 4YEJIOBEKa, poJib U MECTO (U3UKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTcs ¢ Y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOIIOJIECHHE,
SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelnieHue CUCTEMBbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (DYHKIIMU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPbI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTApHBIX (DYHKIIHIA,
MpU3HAKU NI0JI00MS TPEYTOJILHUKOB, OTPE/IeNIEHNE TUIOIIAU MIIOCKUX (puryp u odobpéma ten.
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buonoeusn: »nexrpuyeckue SBICHUS B JKUBOM mHpupoze, KojeOaTenbHbIC IBIKEHUS B
KMBOW TNPUPOJE, ONTUYECKHE SBICHMS B JKUBOM IPUPOJE, ACUCTBHE paJAWAllMA HA JKHUBBIC
OpraHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYN, KpHUCTaJUIM4ecKas CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MIIM, 3aJI€KM MAarHUTHBIX pyl, (oTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

Texnonozusn: NTUHUM DJIEKTPOIIEpenad, T€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IPOEKIMOHHBIH anmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeqHero oOiero odpazoBaHuUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHoro mpeamera «Pu3MKa» AOJHKHBI OTPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOIIECTBa,
pacuIMpeHye KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE Peau3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIETrocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMCHHE B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHHU C WX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATCIILHOCTH,

2) NaTPUOTHYECKOT0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH POCCUMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIGHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSM POCCUHUCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPHCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH, B TOM YHCIIE B IEATEIHHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYAst ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3nuuHbiM chepamM MNpopecCHOHANBHONU AESITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npodeccuu 1 peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYpBI, OCO3HAHHE TJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOiIeM;

TUTAHUPOBAHKUE M OCYIIECTBIICHUE JEHCTBUH B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

paclIMpeHre OIbITa JIEATETHHOCTH OKOJIOTMYECKOW HampaBIEHHOCTH Ha OCHOBE
UMEIONIUXCST 3HAHUN 10 (pHU3HuKe;
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7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

OCO3HaHUE IICHHOCTH HAayYHOH JEeATeJIbHOCTH, TOTOBHOCTh B TpOLIECCE M3YUCHHS (PU3UKH
OCYILECTBIISATh MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JESITeIbHOCTh HHANBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe JeiiCTBUS
ba3oBble Joruuyeckue AeMcTBUA:

CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyaJu3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATh LIENU IeITeIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3zpabaThIBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMCIOIINXCS MaTEPHATbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENIM,
OIIEHUBATh PUCKHU MOCJIECACTBUM NCATEILHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIINICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIeM.

ba3oBhble ucciaenoBaTeabLCKHeE AeiiCTBHS.

BIIAJICTh HAYYHON TEPMHUHOJOTHEH, KIFOUEBBIMU TMOHATUSIMH M METOAaMHU (HU3UUYECKOM
HayKU;

BJIQJICTh HABBIKAMHU Y4EOHO-UCCIICIOBATEIILCKON M MPOCKTHOW AESITEIHLHOCTH B 001acTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3aa4
(U3UYECKOTO COJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METOIO0B IMO3HAHUS;

BJIAJETh BHUJAMH JACSATEIBHOCTH IO MOJYYEHHIO HOBOI'O 3HAHHWS, €ro HUHTEpIpeTalu,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJIM3UPOBAaTh 3aJady, BBIJIBUTATh
TUIIOTE3y €€ pEeIICHUs,, HaXOAUThb apPryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

AQHAJIM3UPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (popMynHpoBaTh COOCTBEHHBIC 33Jaud B OOpa30BATEIbHOW NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (PU3HKE B MPAKTUUECKYIO 00J1aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMUS;

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJIQ/ICTh HABBIKAMU TONTy4YeHUs WHpopManuu GU3NYECKOTO COJEPKaHUs M3 HUCTOUYHHUKOB
Pa3HBIX THWIIOB, CaMOCTOSTEIbHO OCYIIECTBJISATh TIOMCK, aHAW3, CHUCTEMAaTHU3aIuio |
MHTEPIIPETAINIO UHPOPMALINK PA3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH WH(OPMAITUH;

UCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pPEIICHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3alMOHHBIX 3a/ad C COOIIOJeHUEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pPa3IUYHBIX (opMmarax ¢ y4ETom
HasHaYeHUs HMHGOPMALMM W LEJIEBOW AayJAWTOPHH, BBIOMpas ONTUMAIBHYIO (QOopMy
NPECTaBICHUS U BU3yaIH3alllu.

KoMMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe [1eiiCTBUS:

OCYIIECTBIISATh OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIl U CMSTYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUIYAILHON paOOTHI,

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HWHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTHBA;

IPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHU30BBbIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, PaCHpElesATh POJIM C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOTO yYaCTHHKA KOMaH/bl B OOIIMI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE MPOEKTHI, OLEHUBATh HJIEH C IMO3ULUUHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBISATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS
Camoopranmu3amnus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEJIbHYIO JESATEIIBHOCTh B 00JacTU (PU3MKU U
ACTPOHOMUH, BBISIBJISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAYECTBEHHBIX 3aj]ay, IUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOJKHOCTEHN U IIPEAIIOYTECHMI;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacIpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOUTSHHH;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OILICHUBATh MMPHUOOPETEHHBIN OTIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO U TMPOSIBICHUIO DSPYIUIMH B 00JIacTU  (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
JaBaTh OIEHKY HOBBIM CHUTYalldsM, BHOCUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHWBATH
COOTBETCTBUE PE3YNIbTATOB LEJISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAeMbIX JEWCTBUN
U MBICJUTEILHBIX TIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA,
UCIIONIb30BaTh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIli, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS 10 UX CHIKEHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX TPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
MPUHUMATE Ce0sl, TOHMMasi CBOM HEJIOCTATKHU M JIOCTOMHCTRA,;
MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YNIbTATOB EATEIHHOCTH;
MpHU3HABaTh CBOE MIPABO W MIPABO JAPYTUX HA OIIHOKH.
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B mporiecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPaMMBbI 110 (PU3UKE IS
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y OO0yYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEIIEKT, MPEANOIaralonuii ChOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SYMOIMOHATBHON Chepbl, OBITh YBEPCHHBIM B ce0e;

caMoperyJIHMpOBaHUS, BKITIOYAFOIIETO CaMOKOHTPOJIb, yMEHHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSBISTh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHIKCHHUIO IENIM H YCIeXy,
ONTUMU3M, HHUITMATUBHOCTh, YMCHHUE JICHCTBOBATH UCXO/IS1 K3 CBOUX BO3MOXHOCTEIH;

OMMATHH, BKIIIOYAIONICH CIMOCOOHOCTh TMOHUMATh 3MOIMOHAIBLHOE COCTOSHUE NPYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAarOIIUX CHOCO6HOCTB BBICTPAaNBATh OTHOLICHUA C APYIUMHU
JFOIBMU, 3a00THTHCS, IPOSBIISITh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHble pe3yilbTaThl Ha 6a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIMXCS YMEHU:

JIEMOHCTPUPOBATh HA MpUMEpax poJjib U MecTOo (U3MKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJENeH: MaTephuallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJenu
CTPOEHMS Ta30B, KMJKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU pelIeHUU
bu3nueckux 3anay;

pacnio3HaBaTh (PU3MYECCKHE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE IBUKEHHE, CBOOOJHOE MaJeHHE Te,
JBIDKEHUE 110 OKPYXHOCTH, WHEepLus, B3auMmopeWcTBue Ten, aAuddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl IMPHU HarpeBaHUU
(oxJaKJIeHNHN ), TEIJIOBOE paBHOBECHE, UCIIapeHne, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJuIn3alus,
KUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIIMICHUE JaBJICHMS raza IMpPH €ro HarpeBaHUU B 3aKPbITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIKCBHIBATh MEXAaHUYECKOE JBUKEHUE, MCIOJIB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJla, UMIYJIbC Tella, KUHEeTHYecKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHMUYeCKass MOUIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (PU3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HAuEHMsI U €JMHULIBI, HAXOJUTh ()OPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3NYECKYIO BEITHUUHY
C IpyTUMU BEJIUNYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢usznyeckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XAOTUYECKOTO JIBUJKEHUS MOJIEKYJ, CPEJHEKBAJIpaTU4YHAasi CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasza, Kod(p(UIMEHT IO0JIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIOIb3YEMbIX BEIUYHH,
UX OOO3HAYEHWS M EIUHUIIBI, HAXOIUTh (OPMYJBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONKCHIBATh U3yUYEHHbIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, 3JIEKTPUUYECKOe IOJIe,
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HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PAa3sHOCTh IMOTEHUUAIOB; IMpPU ONUCAHUU [PABUIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUeHUs M EAUHULBL
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

aHAJIU3UPOBaTh (PU3MUYECKHE MPOLECCHl U SBIEHUS, UCHOJB3Ys (DU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3axkonsr HbroTOHa, 3aK0oH coxpaHeHus
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs UMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HSHEPIMM TEIUIOBOTO JIBHKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAKEHHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUsS MX O€30MaCHOTO UCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI 10 HCCIEA0BAaHHIO (DU3MUYECKHX SBJIEHUI U IPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTe3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTAaHOBKY M3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOBI;

OCYILLECTBIIAATh MpPSIMbIE W KOCBEHHbIE H3MEPEHUs (GU3UYECKUX BEIWYHMH, INPH STOM
BbIOMpaTh ONTUMAIbHBII CIOCO0 H3MEPEHUS M MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUI;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIy (U3MUECKUMH BETUYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUHl, MpH 3TOM KOHCTPYUPOBATb YCTAHOBKY, (DMKCHpPOBATh pPE3YJIbTaThl
MOJTyYEHHOH 3aBUCHUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaOIHIl U TpaduKOB, JIEIaTh BHIBOIBI
II0 pe3yJIbTaTaM UCCIIEI0BaHNUS;

coOnronarh mnpaBuia O€30IaCHOIO TpyAa IMPU NIPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTr0 3KCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM M  TNPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JAOOPaTOPHOro 000py10BaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCIONb3Ys
¢bu3nyeckue 3aKOHbI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4M BbIOUpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbI, HEOOXOAMMBbIE Ui €€ pelIeHHs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MTOJIyY€HHOTO 3HAaUeHUs (PU3NUECKON BEIUUYNHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTHUECKU HENPOTHUBOPEYMBYIO LEMNOUYKY
paccyXJIeHH ¢ OMOpoi Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SBIICHNUS,

UCMOJb30BaTh MPH pPEUIeHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WUHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAYYHO-TIOMYJISIpHOW HMH(OpMAaIUM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHMKOB, KPUTUYECKH
aHAJIM3UPOBATH MOJIy4aeMyto HH(OpMaIINIO;

IOPUBOJAUTE NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3HKOB B pa3BUTHE
HayKH, 00bICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHUSA MO (U3UKE B TOBCEJAHEBHOW KM3HM s
oOecnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIIS
COXpPaHEHHMs 3]I0POBbsI U COOJIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolei cpene;

paboTaTh B TpYIIE C BBHIIIOJHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIeH, MIIaHUPOBAaTh paboTy
TPYNIbI, palMOHAIBHO paclpeneNniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJIaPTHBIX CUTYalUsIX, a/IeKBAaTHO OLIEHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

21



JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (U3MKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B MPAKTUYECKOU
JeSITeIbHOCTH JIIO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KAPTUHBI MUPA;

YVUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJENe: TOYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEUYHBIH HCTOYHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7[pa MPH pelleHrur GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: 3JIEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJECHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JACWCTBUE MAarHUTHOTO IOJIE Ha MPOBOAHUK C TOKOM U JBIKYIIUICS 3apsl,
AIIEKTPOMArHUTHBIE KOJICOaHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJNSIpU3aLUS CBeTa, JUCIEpPCUsi CBeTa,
doroanekrpudeckuit 3¢ dekt (poroaddexr), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAs! U HCKYCCTBEHHAs PalnOaKTUBHOCTD;

ONMCHIBATh M3YYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIEKTPUUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPell) U IEKTPOMArHUTHBIC SIBICHUS (TPOIIECCHI),
UCTIONB3YSl (U3UYECKHWE BEIUYMHBL: DIIEKTPUUYECKHHA 3apsi, Cuja TOKa, DIEKTPUYECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOABUKYIIAs CHIIa,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnois, cuia Ammnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOT0 M MArHUTHOTO IOJICH, TMEepUOJ] W 4YacToTa KoieOaHui B
K0JIeOATEIbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKAas Cujla JMH3bI, MPU OMUCAHUHM MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMbIX BEIMYMH, WX O0O0O3HAUCHHWS W EIMHUIIBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

ONKCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCIONB3YS (PHU3HMUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJWHA BOJHBI M YacTOTa CBETa, DHEPIUs U
UMIyNbC (OTOHA, TEPHOJ IMOJypaclaza, SHEPTus CBSI3M AaTOMHBIX sIEp, HPU ONMUCAHUHU
MPaBUJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIONB3YEMbIX BEIMYMH, HUX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3MYECKYIO BEJIUYMHY C APYTUMU
BEJIMUYMHAMU, BRIYUCIATH 3HAUCHUE (PU3NYECKOM BEJTMUHHBI;

AHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUS, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTENBHOIO U IApajjIeIbBHOTO  COEIUHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH DJJIEKTPOMAarHWUTHOW  WHIYKIMH, 3aKOH
IPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OMHmITEeHHa Ui (GoTodddeKTa, 3aKOH COXpPaHEHUS HHEPruH, 3aKOH
COXpPaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOTO 3apsiia, 3aKOH COXPaHEHUs
MaccoBOI'0 4YMciia, MOCTyJlaThl bopa, 3aKOH pPaguOaKTUBHOTO pacmnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIpR)KEHUE W YCIIOBHS (TpaHUIIBL,
00yacTh) IPUMEHUMOCTH;

OINPECIIATh HAIlpPaBJICHUE BEKTOpPA MHAYKLIMM MarHUTHOTO IOJIS NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIKCHIBATh N300pa’keHHe, CO3/IaBaeMOe MIIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOIECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEpeHWil: mnpu 3ToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUMOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, TPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYIIECTBIISITh MpSAMblE U KOCBEHHbIE H3MEpEeHHs] (U3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHHsT M MCIOIb30BaTh H3BECTHHIE METOJbl OLIEHKU
MIOTPELTHOCTEN H3MEPEHU;
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uccjaca10BaTh 3aBUCUMOCTHU (l)I/ISI/I‘-IeCKI/IX BCJIMYUH C UCIIOJIb30BAHHUEM ITPAMBIX H3MepeHHﬁ:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yIbTATHl MOTYYEHHOH 3aBUCHMOCTH
¢u3nveckux BeIMYMH B BUAEC TaOMUIl W TpaduKoOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBAHHS;

cobmofaTh IpaBuia O€30MacHOro TpyJda HpU INPOBEAECHHM HCCIEIOBAaHUNM B paMKax
y4eOHOrO SKCHEPHUMEHTa, Yy4eOHO-MCCIENOBATEIbCKOH W MPOCKTHOW JIESATEIBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOpHOro 000pyI0BAHHUS;

pemiate pacyéTHBIC 3aJadyd C SBHO 3aJaHHOM (U3UYECKONW MOJENBIO, HCHOIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 33a4H BBIOMPATh (PU3HUECKYIO
MOZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTDH paC‘-IéTBI 1 OICHHUBATDH PCAJIbHOCTD IMMOJTYYCHHOI'O 3HAYCHUA q)H?;H‘-IGCKOﬁ BCJINMYHUHDBI;

penraTh KayeCTBEHHBIC 3a/1aud: BBICTPAUBATh JIOTMUYECKH HETPOTHBOPEUUBYIO IIETIOUKY
paccyXIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCIIONIb30BaTh MPU  PEUIGHHH y4eOHBIX 3aJad COBpEMEHHble HH(OpMaIMOHHBIC
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMM U IPEICTABICHHUS y4eOHOU U
HAYYHO-TIONYJISIPHOM WH(OpManuy, NOJTYYEHHOH W3 pa3IMUHBIX HCTOYHHKOB, KPHTHYECKH
aHAJIM3MPOBATH NOTY4aeMyI0 HHPOPMAIIHIO;

OOBACHATH NPUHIUIBI ICHCTBUS MALIMH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
YCIIOBHA UX 0€30I1acCHOT0 MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJHUTH MPHUMEPHI BKJIAJa POCCUICKHX W 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pPa3sBUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUYECKHE 3HAHUS MO (U3MKE B TOBCEAHEBHOW JKU3HHM IS
oOecnieueHus 6€30MacHOCTH MpU 00pallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpaHEHUsI 30POBBS U COOIIOICHHUS HOPM DKOJIOTHYECKOT0 TIOBEICHNS B OKPYKaIOIIEH cpeae;

paboTath B TpyIIe C BHITOIHEHUEM PA3UYHBIX COIUAIBHBIX POJIEH, MITAHUPOBATh paboTy
TPYIIbl, palMOHANBHO pPACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh  JICSTENBHOCTh B
HECTAaHAAPTHBIX CUTyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXXAOTO M3 YYAaCTHUKOB I'PYHIIBI B
pelIeHne paccMaTpUBAEMOi TPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
. HaumeHnoBaHue pa3jaeioB U TeM (uudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATENBHBIE
padoThI padoTsbI pecypesI
Pa3znen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHU S
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmorexa LHOK
' Aibt HayH https://m.edso0.ru/7f41bf72
Wroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
22 Jluramiica ! https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3znea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmnoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEpMOAUHAMHKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubmuorexa [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nen 4. JIEKTPOINHAMUKA
4.1 OneKTpocTaTHKa 10 1 bubnuorexa [LIOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

https://m.edsoo.ru/7f41bf72

[TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B

bu6mmoreka [IOK

4.2 Pa3IUYHBIX Cpelax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PesepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Paszpen 1. JIEKTPOINHAMUKA
11 MaruutHoe noJsie. DJIeKTpOMarHuTHast 11 1 3 bubmuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 DJeMEHTHI KBAHTOBOU OITUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
4.3 AToMHOE SApO 5 bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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Uroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTBI aCTPOHOMHUU U aCTPOPHU3NKH 7 ﬁg(iH_I;I/OTe%a LIOK/7 £41c97
pS://m.edso0.ru cy/C

Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 Oto0maiomee nosToperne 4 ﬁggg:lld/(r);?e?sg.)rﬁﬂf4lc970
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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