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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE cCpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mpencraBieHHbx B @I'OC COO, a takke ¢ yd€roM deaepanbHoOil paboueit
nporpaMMbel  BocnuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusuka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLIMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe omnpenenser o00s3aTeNbHOE MPEIMETHOE COJepiKaHue,
YCTaHaBJIMBAaET PEKOMEHIYEMYIO I10CIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M MU pa3JesioB y4eOHOro
npeaMera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAaCTHbIX ocoOeHHocTed oOywaromuxcesa. [Iporpamma mno  Qusuke pgaér
IIPEJICTAaBICHUE O LESX, COJACpKaHUM, OOIIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
o0yyaroImuxcs cpecTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOlIEHHOM ypOBHE.

N3yuenne kypca QHU3MKM yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEAIM30BaTh 3aqaudl
npo¢eCCHOHATBLHON OPHEHTAIMM, HAlpaBJIEHO Ha CO3JIaHUE YCIIOBUH ISl MPOSIBICHHUS CBOUX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il  NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpogecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo Qusuke ONpenesstoTcs IUIaHUPYyEeMble pe3yJbTaThl OCBOEHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HaydHo-MeTo10/10rn4eckoil OCHOBOM A1 pa3paboTKu
TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM W IPEIMETHBIM pe3yibTaTaM OOydJaromuxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAHUPYEMbIE pEe3yNbTaThl OCBOEHHUS Kypca (U3MKH Ha YIriayOJIEHHOM YpOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojaMm 00ydeHusl.

[TporpamMa mo Qu3MKe HMEET HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOMX PabOUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
MPEIOCTABISAET BO3MOXHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKHUX TOJIXOJ0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBHUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPUPO/IbI, BHICTYIAs B KAUECTBE YUeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpyXKarolleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHUHN, N3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWN OMPENeNUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUI B cdepe DSHEpPreTHKH, TPAHCIOpTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHATh HAYy4YHbIM METO T0O3HAHUS IIPU BBIITOJHEHUH UMH Y4EOHBIX HUCCIIEIOBaHU M.

B ocHOBY kypca (hu3uKu Ha ypOBHE CpEIHETr0 OOMIero 0O0pa3oBaHUs MOJIOKEH PsII UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3JesioB (PM3UKHU, BKIHOYAET KAaK BOIPOCH! KIACCUYECKOM, Tak U
COBPEMEHHOM (DUBHKH.



Hoea zenepanuszayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (puzuku oObenuHEH
BOKpYT (u3uueckux Teopuil. Bemymmm B kypce siBisieTcss (GOpMUpPOBAHHME MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanuzanus npeanoiaraeT UCMoab30BaHUE T'YMaHUTAPHOTO
noTeHIrana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMaMH.

Hoea npuknaonoiu nanpagnennocmu. Kypc ¢usukd — yrioyOn€HHOTO — ypOBHS
IpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTAaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS HIEMEHTOB COJEp)KaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYX IeHUS PoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepkKaHusl MPOrpaMMBbl 10 (PU3UKE TOJDKHO OBITH MOCTPOCHO HA MPUHITUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX NPUHIUIIOB 0a3upyercs Ha
UCTIOJIF30BAaHUU CAMOCTOSITEIBHOTO AKCIEPUMEHTA KaK IMOCTOSIHHO JeHCTBYOIIEro (akTopa
yuebHoro mpouecca. [lnsg yrayOn€HHOrO YpPOBHS — 3TO CHUCTEMa CaMOCTOSITEIbHOTO
YYEHHYECKOTO SKCIIEPUMEHTa, BKIIIOYAIOMIETO (PPOHTAIbHBIE YYEHHYECKHE OIBITHl TpU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXHBI JIBa crioco0a peann3anud (GU3HYECKOro MpakTUKyma. B mepBoM ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, mubO mocie MepBoro W BTOPOrO MOMYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii cmocod — 3To mHTerpanus paboT MpakTHKyMa B CHUCTEMY
71a0opaTOpHBIX paboT, KOTOPbIE MPOBOAATCS B Ipoliecce U3yueHus paszzena (temsl). [Ipu sTom
1oJ1 padoTaMH MPAKTUKyMa OHUMAETCsI CAMOCTOSTEIBHOE HCCIIEIOBAHNE, KOTOPOE MMPOBOINUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOl HHCTPYKIIMH.

B nporpamme o ¢usuke crcrema yueHHYECKOTO IKCIEPUMEHTa, Tab0paTOPHBIX padoT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM MepeuHeM. BoIOOp TeMaTuKu AJi 3TUX BUAOB YUYCHHUECKUX
NPaKTUYECKUX PAa0OT OCYHIECTBISIETCS YYaCTHHKaMH OOpa3oBaTENBHOTO TpoIecca MCXOIS M3
0COOEHHOCTEH TMOYpOYHOIrO IUIAHMPOBAaHUS M OCHalleHus kabuHera ¢usuku. Ilpu s3ToM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHUCS YMEHUSIMH IPOBOJAUTH TPSIMBbIE M KOCBEHHBIE
MU3MEpPEHUs, UCCIEOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH W IMOCTAHOBKY OMBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THUITOTES.

bonbiroe BHUMaHKE yAENsSeTCs PElICHUI0 Pacu€THBIX M Ka4eCTBEHHBIX 3aaa4. [Ipu sTom
JUTST PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33[a4d C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoJeNbI0, MO3BOJIAIOIINE TPUMEHATh U3yYeHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M HHTETpUpYs MPUMEHEHNE 3HaHWM W3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHus Ha OOBsICHEHUe/MpeacKa3aHue
NPOTeKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOIIEH KM3HH, TpeOyromue BbIOOpa
bu3NYECKON MOAENH sl CUTYAIlUU MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpedoBaHusimu DPI'OC COO Kk MarepHaTIbHO-TEXHHUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKM yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmrero oOpa3oBaHMs TOJDKEH HM3y4daThCs B YCIOBHSAX IPEIMETHOrO KabwHeTa. B kaOmnere
(GU3UKU T0JKHO OBITH HEOOX0AMMOE JTab0paTOpHOE 000PYIOBAHUE /IS BHIIIOJTHEHUS YKa3aHHBIX
B MporpaMMe Mo (PU3HMKe yYEHWUYECKHX OIBITOB, JJAOOPATOPHBIX PabOT M pabOT MpakTHKyma, a
TaKXe JJIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JlemoHcTpanmoHHOEe 000pyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBUU C IMPUHIUIIOM
MHUHHMAaJIbHON JOCTATOUYHOCTH M 00ECHeunBaeT MOCTAHOBKY IEPEUMCICHHBIX B MPOrpaMMe 10
¢bu3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
IMIOUPUUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MMPUMEHCHHIA.



JlaGopaTtopHoe 00OpYyZOBaHUE AJISl YYCHHUECKUX INPAKTHUECKUX paboT ¢GopmupyeTcs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOr0 KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YeHUS PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

¢dbopmMHpoBaHUE UHTEPECA U CTPEMIICHHUS 00yYarOIIUXCS K HAYYHOMY U3y4EHHIO TIPUPO/IBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAYYHOM METOJAE TMO3HAaHMA H  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

dopmMHpoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHue YMEHHI OOBSICHATH SBJICHUS C HUCHOJIB30BAHWEM (PH3MUECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUH O POy (U3UKU JJIsl PA3BUTHS JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NESTEIIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K JalbHEWIIEeMy OOYYeHHIO B 3TOM
HaIlpaBJICHUH.

Joctuxenne 3TUX Iieseld oOecriedrBaeTCsl pelIeHHeM CIEAYIoIUX 3a7ad B IMpollecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus:

NpUOOpeTEeHNE CUCTEMBbl 3HAHUM 00 OO0mUX (U3HUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJIEKYJSIPHYIO (PH3HUKY, SJEKTPOJANHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTHI aCTPO(U3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B TIOBCEIHEBHOM KU3HH;

OCBOCHHE CITOCOOOB PEIIeHUs PA3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UYECKON MOJIEIBIO,
3aja4, MOJPAa3yMEBAIOLIUX CAMOCTOSATENBHOE CO3JaHuEe (PU3UUYECKOM MoOJeNnH, aJeKBaTHOU
YCIIOBHSIM 33J1a4¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NYECKHX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWUCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M MPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEPHpETalnd HHPOPMALUHU, OINPEACICHUsI JIOCTOBEPHOCTH
MOJy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEI0BATEILCKOM, TBOPYECKOM
NesITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM JASITEIbHOCTH, CBI3aHHOM C (PU3UKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YYEHHUs
yaeOHoro mnpenmera «®Du3uka» Ha YpPOBHE CpEAHEr0 OO0IIero oOpa3oBaHUs BBIOMpaAETCS
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MTPOQUIIS.

Ha usyuenne pusuku (yriyOnéHHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIero 00pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Hepenmto), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GuU3MKe mepedeHb J1ad0paTOPHBbIX U MPAKTHYECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb J€laeT BbIOOp MpPOBEACHUS J1a0OpaTOPHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOIUXCS.

YYET PABOYEM ITPOT'PAMMBI BOCITUTAHUSI
Peanu3anus BOCIMTATENHHOTO MOTEHLIMANA YPOKOB (M3MKHM (YPOUHOH NeSTeNbHOCTH,
ayIUTOPHBIX 3aHATHH B  paMKax MaKCUMaJbHO JIOMYCTHMOM  Y4eOHOM  Harpy3KH)



IIpelyCMaTPUBAET:

MaKCHUMAaJIbHOE HCIIOJIb30BAaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH conlepKaHMsl y4eOHOro
Kypca s (HOpMUpOBaHHMS y OOYYAIOIIMXCS POCCHMCKUX TPaIUIMOHHBIX JTYXOBHO-
HPABCTBCHHBIX M COLUOKYJIBTYPHBIX LEHHOCTEH, POCCHUICKOTO HCTOPHUYECKOrO CO3HAHUSA Ha
OCHOBE HCTOPHUYECKOTO IPOCBEIICHUS; IOAOOpP COOTBETCTBYIOIIETO COACPIKAHUS YPOKOB,
3aJJaHUi, BCIIOMOIaTeIbHbIX MaT€pHaJIOB, MPOOIEMHBIX CUTYalUi JUIsl 00CYKACHUH;

yU€T LIEJEBBIX OPUEHTHUPOB PE3YyJbTATOB BOCIIUTAHUS B ONPEAEICHUU BOCIHUTATEIbHBIX
3aJa4 ypOKOB, 3aHATH;

BKJIIOUEHUE YUUTEISIMM B KOHCIEKTBI (TEXHOJOIMYECKHE KapThl) YPOKOB TEMAaTHKU B
COOTBETCTBUM C KaJECHJApHBIM INIAHOM BOCIIUTATENbHOIN paboThI;

BbIOOP METO/I0B, METOJUK, TEXHOJIOIMH, OKa3bIBAIOLIMX BOCIUTATEIbHOE BO3JICHCTBUE HA
JUYHOCTb B COOTBETCTBUM C BOCHMTATEIBHBIM HACAIOM, LEJIBI0 M 3a7a4aMU BOCIIMTAHMI,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIUTAHUS; PEATU3ALUI0 IPUOPUTETA BOCIIUTAHUS B
y4eOHOM e TeTbHOCTH;

NpUBJICUYCHIE BHUMAHUS OOYYaIONIMXCS K IICHHOCTHOMY AaCIEKTYy M3y4aeMbIX Ha ypOKax
IOPEIMETOB, SBICHUH W COOBITUH, WHUIMHUPOBAHHE OOCYXKJEHUH, BBICKAa3bIBAHUHA CBOETrO
MHEHHS, BBIPAOOTKM CBOETO JUYHOCTHOIO OTHOIIEHMSI K HM3y4aeMbIM COOBITHSIM, SIBJICHUSM,
aunam;

NpPUMEHEHHE HWHTEPAKTHBHBIX (GopM  y4eOHOH paboThl -  HMHTEIUICKTYAJIbHBIX,
CTUMYJIMPYIOUIMX I[TO3HABAaTCIIbHYI0 MOTHUBALIMIO, WMIPOBBIX METOIUK, IUCKYCCHUMH, AAIOIIHUX
BO3MOXXHOCTb TNPUOOPECTH OMNBIT BEACHMSI KOHCTPYKTUBHOI'O JAMAJOra; rpynnoBoi paloTshl,
KOTOpas YYUT CTPOMTHb OTHOLICHUS W JeHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET pa3BUTHUIO
KPUTHYECKOI'O MBILUICHHUS;

noOyxaeHue oOyJaroluxcst coOJoJaTh HOPMBbI TOBEACHUS, MpaBUia OOIIEHHS CO
CBEPCTHUKaMHM U MEJaroruuecKUMU pabOTHMKaMH, COOTBETCTBYIOIIME YKJIAAy ILIKOJBI,
YCTAHOBJICHHE U MOJIEPKKY JOOpOKENaTeIbHOM aTMoc(hepsl;

OpraHM3all0 HACTABHMYECTBA MOTHMBHUPOBAHHBIX U APYAUPOBAHHBIX OOYyYaroIIMXCS Haj
HEYCIEBAIOIMMH  OJHOKJIACCHUKaMM, B TOM 4YHCI€ C OcoObIMH 0Opa3oBaTelbHBIMU
NOTPEOHOCTSAMH, JAIOLIEr0 OOYYaIOUUMCSl COLMAIbHO 3HAYUMBIA OMNBIT COTPYAHHYECTBA U
B3alMHOI TIOMOIIIY;

UHULMUPOBAHUE M TMOAJEPKKY MCCIEAO0BATEIbCKON JEATENIbHOCTH 00ydaromuxcs,
IUIAHUPOBAHWE U BBINIOJHEHUE  WHAMBHUAYAJIBHBIX U I'PYNIIOBBIX MPOEKTOB BOCIIUTATEIBHON
HaIpPaBJIEHHOCTH.

INJIAHUPYEMBIE PE3VJIIBTATbBI OCBOEHUSA YYEBHOI'O IIPEJIMETA
«®U3UKA» (YTJIYBJEHHBIV YPOBEHbD)

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTAThbl OCBOCHHS yueOHOTro mpenMera «Pu3nKa» JTOJDKHBI OTPakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCA C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpUEHTAlUM, IIO3UTUBHBIX BHYTPEHHUX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  0O0IIecTBa,
paclIMpEeHNE >KU3HEHHOIO OIbITa W ONbITA JAESITEIBHOCTH B IMPOLECCE pEATU3alMU OCHOBHBIX
HaIpaBJICHUH BOCHUTATEIbHON IEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

IPaKIaHCKOr0 BOCIIMTAHUSA:
® cOpPMUPOBAHHOCTh TPAKIAHCKOW TMO3HMIIMM OOY4YaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOT0 00IIECTBa;
® IPUHATHE TPATUIMOHHBIX OOIIEUETOBEYECKUX TYMAaHUCTHYECKHX M JEMOKPATHYECKUX
IICHHOCTCIH;



®TOTOBHOCTb BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpEcax TIpa)KIaHCKOro OOIIECTBa,
y4acTBOBaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;
® yMEHHE B3aUMOJCICTBOBATh C COLUAIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHM C HX
(GYHKUIMSAMEU ¥ Ha3HAYCHUEM;
® TOTOBHOCTH K TYMaHUTapHOU U BOJIOHTEPCKOM EATENBHOCTH.
NATPHOTHYECKOI'0 BOCIIUTAHUSA:
¢ c(hOPMUPOBAHHOCTH POCCHICKOMN TPa’KAAHCKON ICHTUYHOCTH, TATPUOTH3MA;
® [[CHHOCTHOE OTHOUIEHHE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTH)KEHHUSM POCCHMCKUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
¢ c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHUS;
® criocOOHOCTH OIEHUBATH CUTYALMIO ¥ MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSCH
Ha MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B JEATEIbHOCTHU
y4€HOT0;
® OCO3HAHME JIMYHOI'O BKJIa/la B IOCTPOEHUE YCTOHUHUBOTO OyIyIIero.
ICTETHYECKOr0 BOCIIMTAHUA:
® 5CTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HAyYHOTO TBOPUECTBA, IIPUCYILETO
¢duznyecKoil Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:
®UHTEpPEC K pa3iIMYHbIM cdepaM NpoPEecCUOHATbHONW [EATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOP OymyIeit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,
® T'OTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JacTH (PU3UKHU Ha
MPOTSKEHUH BCEH KU3HU.
IKOJOTHYECKOr0 BOCTIMTAHUSA:
¢ chopMHPOBAHHOCTh SKOJIOTMYECKON KYJIBTYpbl, OCO3HAaHHE TJI00AJIBbHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIeM;
® [IJIJAHUPOBAHUE M OCYLIECTBJICHHUE JECHCTBHI B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;
® paCIIMPEHUE OIbITa JACSATEIBHOCTH 3KOJOTMYECKOW HANpaBICHHOCTH HA OCHOBE
UMEIOIMXCs 3HaHUM 1o (pu3HKe.
LHEeHHOCTH HAYYHOI0 MO3HAHHUS:
¢ c(hOPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTH (PrU3NYECKON HAYKH;
® OCO3HaHME LIECHHOCTH Hay4YHOH AESITeIbHOCTH, TOTOBHOCTD B MPOIIECCe N3YUEHUS (PU3UKH
OCYIIECTBIISITh MIPOEKTHYIO U HCCIIEIOBATENbCKYIO NEATEIbHOCTh MHAUBHUIYAbHO U B
rpymme.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eCTBUS
ba3oBble JJornueckne geicTBUs:
® CaMOCTOSITEIbHO (OPMYIHUPOBATh W aKTyadU3UpPOBATh MPOOJIEeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;
® OTIPEACIIATH MEJIN JeATSILHOCTH, 3a1aBaTh TapaMETPhl U KPUTEPHUH MX JOCTHKCHHUS;
® BLISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEUYUS B pacCMaTPUBAEMBIX (PU3UUECKHUX
SIBJICHUAX
epaspabarhiBaTh IUIAH peHIeHHWs npoOJaeMbl C Y4ETOM aHalIM3a HMEIOIIUXCS
MaTepHaTbHBIX U HEMATEPHAIBHBIX PECYPCOB;



® BHOCUTH KOPPEKTHBBI B JIEATEIBHOCTh, OIICHHBATH COOTBETCTBUE PE3YNIBTATOB IETISAM,
OIICHUBATh PUCKH MOCJICICTBUN ACSITSIbHOCTH;
® KOOPJIMHUPOBATh U BBINOJIHATHE PabOTy B YCIOBHSX PEATHHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;
® pa3BHBaTh KPEATUBHOC MBIILICHUE IPU PEIICHUH KU3HCHHBIX MTPOOJIEM.
Ba3oBrble ucciaenoBarenLCcKue AeiiCTBHSA.
® BIIJICTh HAYYHOH TEPMHHOJIOTHEH, KIIFOUEBBIMH TMOHSATUSMU U METOJaMH (U3UYECKOU
HAYyKH;
® BJIaJICTh HABBIKAMH Y4eOHO-HCCIICA0BATEIIBCKOM M MPOCKTHOM JIEATEIBHOCTH B 00JACTH
(UMK, CIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITCIIBHOMY ITOMCKY METOJIOB
pemieHus 3amad  (QU3MYECKOTO COJEP)KAHUSl, MPUMEHEHUIO Ppa3IUYHBIX METOJ/IOB
[MO3HAHUS,;
®BIIJICTh BHUJAMU JICATSIHPHOCTU IO IMOJYYCHHIO HOBOTO 3HAHHSI, €r0 HHTEPIPETAIUH,
peoOpa3OBaHUIO U MPUMEHCHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIC MIPH
CO3IaHUH YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
® BEISIBIISITh TIPHUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3MpPOBATh 3a7ady, BBIIBUTATH
TUIOTe3y € pelICHWs, HaxXOIUTh apryMEHThl JUIS JI0Ka3aTelIbCTBa CBOMX
YTBEPXKICHHIA, 33]1aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;
® AHAJIM3UPOBATh TIOJYYCHHBIC B XOJ€ pEIICHUS 3aJaydl PEe3yJbTaTbl, KPUTHUYCCKU
OILICHUBATh UX JOCTOBEPHOCTbH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;
e CTaBUTh M (DOPMYIHPOBATH COOCTBCHHBIC 3a/1aud B 0Opa30BaTEIBHON NEATEIHHOCTH, B
TOM YHUCJIC TIPH U3YyUCHUH (PU3UKY;
® [aBaTh OLIEHKY HOBBIM CUTYaIUsM, OLICHUBATh TPUOOPETEHHBINA OIBIT;
® yMETh MEPEHOCUTH 3HAHUS M0 (PU3HKE B MPAKTHUUECKYIO 00IaCTh KU3HEACSITEIbHOCTH;
® yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTei;
® BBIJIBUTATh HOBBIC UJCH, TIPEIaraTh OPUTHHATIBHBIC TIOXO0/IbI U PELICHHUS;
® CTaBUTH MTPOOJIEMBI M 33/1a4H, JTOITYCKAIONUE ATbTEPHATUBHBIC PEIICHHS.
Padora ¢ undpopmanmeii:
® BIIJIeTh HAaBBIKaMU MOTy4YeHHUs UHpOpMau (GU3HUECKOTO COJepKaHUS U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH MOUCK, aHAJIN3, CUCTEMAaTHU3AIHI0 U
WHTEPIPETANNIO HHPOPMAIIMH Pa3IMIHbBIX BUIOB U (OPM MpeCTaBICHUS;
® OIICHUBATh IOCTOBEPHOCTH HHGOPMAITUY;
® [ICII0JIB30BAaTh CpPEACTBA HH(OPMAIMOHHBIX YW KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHHH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 3aJa4 C
cobmonenneM TpeOOBaHMM JIPrOHOMHMKH, TEXHUKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusl, TPaBOBBIX M DJTUYECKUX HOPM, HOPM HH(MOPMAIMOHHON
0€30I1aCHOCTH;
®CO3/1aBaTh TEKCThl (U3UYECKOTO COJIEpPKaHUs B pa3NIU4YHBIX (opmarax ¢ yd€Tom
Ha3Ha4YeHHWs] WHGOpMAIMK U IENEBOW ayquTOpPUH, BbIOMpas ONTHUMAIbHYIO (OpMy
MIPEJICTABJICHHS U BU3YyaTH3aIIH.
KoMMmyHuKaTHBHBIE YHHUBepPcaIbHbIE YueOHbI€ e CTBHUS:
® OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;
® pacrio3HABaTh MPEANMOCHUTKA KOHMDIMKTHBIX CHTYAIMH U CMATYATh KOH(QIHKTHL,
®pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOIH30BAHHEM SI3BIKOBBIX
CPEICTB;
® [IOHUMAaTh M UCIOJIb30BATh IPEUMYIIECTBA KOMaHIHOW ¥ HHINBHyaIbHOU PaOOTHI;
® BEIOMPATh TEMATHKy U METOIBl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX WHTEPECOB H
BO3MOYKHOCTEH Ka)kKJ0ro WIEHa KOJUIEKTHBA;



e [I[pUHUMATh L€ COBMECTHOM [€ATENbHOCTH, OPraHMW30BbIBATH M KOOPAMHUPOBATH
JEUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenessiTb pPOJIH C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pPe3yJIbTaThl COBMECTHOM padoThI;

® OIICHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJIOT0 yYaCTHHKA KOMaH/bI B OOl pe3ynbTat
1o pa3zpaboTaHHBIM KPUTEPUSIM;

e [Ipe/IylaraTh HOBBIE IPOEKTHI, OLIEHUBATh HJAEU C MO3UIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

® OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTYalHUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

® CAMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATEIBHYIO JEATEIBHOCTh B O0JIACTH (U3UKU U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a1a4H;

® CAMOCTOSITEIbHO COCTAaBJIATh IUIAH PELIEHUS PAacU€THBIX M KAaYeCTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUS MIPAKTUYECKOW PabOThl C YyUETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

® 1aBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

® pacIIMpsATh paMKH y4€OHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEATNIOYTEHUN;

e JleJIaTh OCO3HAHHBIN BBIOOp, aprYMEHTHPOBATH €ro, OpaTth Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

® OIICHUBATh MPUOOPETEHHBIH OIBIT;

e criocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO SPYIUIUH B 001MacTH (U3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

® [aBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLCHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

® BJIaJIETh HaBbIKaMU NTO3HABATENIbHOMN peIeKCuU KaKk OCO3HAHMS COBEPILIAEMBIX AEHCTBUM
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

® 1ICII0JIb30BaTh MPUEMBI pediekcru AJis OLIEHKU CUTYallH, BHIOOpa BEPHOTO PEIICHMUS;

® yMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

® [PUHUMATh MOTUBBI U PTYMEHTHI IPYTUX MIPH aHAIHU3€ PE3yIbTaTOB AESITEIbHOCTH;

® IpUHUMAThH ce0s1, IOHUMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

® IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPH aHAJIN3€ PE3yIbTaTOB AESTEIbHOCTH;

® [IpPU3HABaTh CBOE MPaBO U MPABO APYTUX Ha OMIMOKH.

B mpouecce AOCTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPaMMBI MO (pu3mke ams
YPOBHSI CpeHEro o01mero o0pa3oBaHus y 00yUJarOIINXCsS COBEPIICHCTBYETCS IMOIIMOHATLHBIN
UHTEJUIEKT, MPeANoaralonmi copMIUpOBaHHOCTS!

® CaMOCO3HAHMUSI, BKJIFOUAIOIEr0 CIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIbHOE COCTOSTHUE,
BUJETh HANpaBJIEHUS pPa3BUTUS COOCTBEHHON HMOLMOHAIBHOM cdepbl, ObITh
yBEpEeHHBIM B ce0e;

® CaMOperyJIUpOBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTb 32 CBOE  IIOBEJIEHHE, CIIOCOOHOCTh  aJalTUPOBaThCA K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

® BHYTPEHHEH MOTHUBALIMH, BKIIIOYAIOLIEH CTpEMJICHHWE K JOCTH)KCHHMIO LIEJIM U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JE€ICTBOBATH, HCXO/IsSl U3 CBOMX BO3MOKHOCTEH;

®OMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE IPYTUX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIOCOOHOCTh K COYYBCTBHUIO U
CONEPEKUBAHUIO;



® COIIMAJIBHBIX HABBIKOB, BKJIFTOHYAOIIIMUX CIIOCOOHOCTh BBICTPANBATh OTHOUICHUA C APYTUMU
JIFOAbMU, 3360TI/ITBC${, IPOABJIATH HHTCPECC U pa3pPCUIATh KOH(l)J'II/IKTBI.

I[TPEAMETHBIE PE3YJIBTATEI

K xonmy oOyuenust B 10 knacce npeIMETHbIE pe3yabTaThl Ha YrIyOJIEHHOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUI:

®[IOHUMATh pOJIb (PU3UKM B DKOHOMHYECKOW, TEXHOJOTHMUYECKOW, HKOJIOTHYECKOM,
COLMAIBHOW M ATUYECKON chepax IesTeIbHOCTH YeIOBEKa, POJIb U MEeCTO (DM3UKH B
COBPEMEHHOMU Hay4HOU KapTUHE MUpa, 3HAYEHUE OIHCATENBHOM,
CHCTEMATH3UPYIOLIEH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYHKIMH (u3ndeckoit
TEOPUH — MEXAHHMKH, MOJIEKYJISIPHOM (PU3MKM M TEPMOAMHAMMKH, POJib (PU3HMUECKON
TeopHuH B (HOPMUPOBAHHUU NPEACTABICHUN O GU3NIECKON KapTHHE MHPA;

® pa3InyaTh yCJIOBUS INPUMEHHUMOCTU MoJiesiel (GU3NYECKUX Tel U HPOLEecCOB (SBICHUN):
UHeplLHalibHas cuUcTeMa OTcuéra, abCOJIIOTHO TBEPJOE TeNO, MaTrepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBIKEHHE, CBOOOIHOE TaJIeHHe, aOCOIIOTHO yIpyras aedopMarus,
abCOJIIOTHO YNPYyroe U abCOIIOTHO HEYIPYroe CTOJIKHOBEHHSI, MOJIEIH ra3a, )KUJIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOT0) TeJla, UJICaNIbHBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
JNEKTPUYECKOE T10JIE;

epa3nuyaTth YCIOBHS (TpaHUIBI, O00JACTH) TNPUMEHUMOCTH (DU3WYECKHX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHUYECHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

® AHAJIM3UPOBATH U OOBSICHIATH MEXAHUYECKUE MTPOLIECCHI U SIBJICHUS, UCTIONIb3YysI OCHOBHbIE
MOJIO)KEHNST M 3aKOHbl MEXAaHUKU (OTHOCUTEIIBHOCTh MEXAaHWYECKOTO JABMKECHHUS,
(bopMynbl KHHEMAaTUKN PaBHOYCKOPEHHOI'O JABMKEHMs, TpeoOpa3oBanus [anumes s
CKOPOCTH U IepeMelieHus, 3aKkoHbl HbI0TOHA, MpUHLIKMIT OTHOCUTENbHOCTU ['amumies,
3aKOH BCEMHUPHOTO TATOTEHMS, 3aKOHBl COXPAaHEHUS MMIIYJIbCA W MEXaHUYECKOU
SHEpPruM, CBA3b pabOThl CHJIBI C HM3MEHEHHMEM MEXAaHMYECKOH SHEpruu, YCIOBHS
paBHOBecHsI TBEPAOIO Tesa), MPU ATOM HCIOJIb30BaTh MAaTEMaTHUYECKOE BBIPAKEHHE
3aKOHOB, YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MPeoOpa3oBaHUi
["anunes, BTOpOro m TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpaHEHUS MMITYJIbCAa U
MEXaHUYECKOM dHEPruu, 3aK0Ha BCEMUPHOTO TSATOTEHHUS;

® AHAJIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOLIECCH M SIBICHUS, WCHOJIb3Ys OCHOBHBIE
nonoxenns MKT u 3akoHBI MOJIEKYNISpHOH (HU3MKHM U TEPMOJUHAMUKU (CBSI3b
JTaBJICHUS UJICATHBHOTO raza co CPeIHEN KHHETUUECKON SHEPruen TeIIOBOr0O JBHKECHUS
U KOHIIEHTpallMed €ro MOJIEKyJ, CBsS3b TEMIIEpaTypbl BEIIECTBA CO CpeaHEN
KMHETUYECKOW »SHepruedl TerioBOro JBMKEHUS €ro 4YacTHll, CBS3b JIaBJICHUS
UJCANBHOTO Tra3a € KOHIEHTpAlMEel MOJEKYJI U €ro TEMIEpaTypol, ypaBHEHHE
MenneneeBa—KnaneiipoHa, mepBbI 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpPAaHEHHUs
DHEPrMM B TEIUIOBBIX IpOIlECcCax), IpPU OSTOM HCIOJIB30BATh MaTEMaTHUYECKOE
BbIpaXXCHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS NMPUMEHUMOCTH ypaBHeHHs MeHJeneeBa—
Knaneiipona;

® AHAJIM3UPOBATH U OOBSICHITH DJIEKTPUUECKUE SIBICHHUS, UCIIOJIb3Ysl OCHOBHbIE MOJIOKEHUS
U 3aKOHBl DJIEKTPOAMHAMMKHM (3aKOH COXPAaHEHMs JJIEKTPHUYECKOrO 3apsaa, 3aKOH
KynoHa, mOTEHIMaIBHOCTh 3JEKTPOCTATUYECKOIO I0JIA, MPUHLMII CYHEPIO3ULIUU
JNEKTPUYECKUX MOJIEH, IIPH 3TOM YKa3bIBasl YCJIOBHs IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ NMPAKTUYECKH BA)KHBIE COOTHOLICHHMsS: 3aKOHBI OMa i ydacTKa LENU U Jid
3aMKHYTOM JICKTPHUECKOU 11emnu, 3akoH J[xoynsa—Jlenna, mpasuna Kupxroda, 3aKoHbI
®dapanes 15 JJIEKTPOIU3a);



® ONTUCHIBATh (DM3MUYECKUE TPOIECCHl U SIBICHUS, WCIONB3yS BEIUYUHBL: MEepPEMEIlCHNUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbI, IaBIICHHE,
MOTCHIMATbHAS JHEPrusi, KUHETHYECKas HSHEPrusi, MeXaHWdecKas JSHeprus, padora
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJIa YIPYTOCTH, CHJIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUS Tea ¢ 3eMiIEi BOIM3H €€ MOBEPXHOCTH,
SHEprusi ympyrou zgegopmalnuy MPYXKUHBL, KOJIWYECTBO TEIUIOTHI, a0COJIOTHAs
TeMIeparypa Tena, padoTra B TEPMOJIWHAMHUKE, BHYTPEHHSS OSHEPTUsS HJICATHHOTO
OJIHOATOMHOTO Ta3a, paboTa HJI€aNbHOrO ra3a, OTHOCUTENbHAS BIIAXKHOCTb BO3AYXa,
KII[] wnaeanbHOro TEIUIOBOIO JBUIAaTENsl; JJIEKTPUUYECKOE I10JIe, HaIPSKEHHOCTh
3JIEKTPUYECKOTO MOJISI, HAMPSKEHHOCTh IOJISI TOYEHHOI'O 3apsiia WIH 3apsKEHHOIrO
mapa B BaKyyMe U B JUAJICKTPUKE, MOTEHIIMAT 3JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MIOTEHIMAJIOB, 3JIEKTPOABMKYILAs CHJIA, CUJAa TOKA, HAIPSIKEHUE, MOIIHOCTh TOKa,
JJIeKTpuYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTHUBIIEHHWE Yy4acTKa LIENU C
MOCJIEIOBATEIbHBIM M MapajulelIbHbIM  COEJAMHEHUEM  PE3UCTOPOB,  HHEPrus
AIIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

® 00BSACHATH OCOOCHHOCTH MPOTEKAaHUS (PU3NUECKUX SIBICHUN: MEXaHHYECKOE BUKEHUE,
TEIUIOBOE JIBW)KEHUE YACTHI[ BEIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE
nBrkeHue, aud@y3us, WCHapeHue, KUIICHHUE ¢ KOHJCHCANWs, IUIABICHHE U
KpUCTaJUIM3aLus, HaIpaBJIECHHOCTh TEeIJIoNepeaauH, 3JEKTPU3ALMS Ted,
HKBUIMIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MMPOBOIHUKA;

® [IPOBOJUTH HCCIEAOBAHUE 3aBHUCUMOCTH OIHOW (DM3MUECKON BEIMYMHBI OT JPYrou ¢
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
(GUKCHpPOBATh PE3YJIbTATHI MOJYYCHHON 3aBUCHUMOCTH (DH3UYECKUX BEIMYMH B BHIIE
rpadukoB ¢ y4€TOM aOCOMIOTHBIX MOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ysbTaTtaM UCCIIeOBaHMs;

® [IPOBOJUTH KOCBEHHbIE H3MEPEeHUS (U3MUECKUX BEIMYMH, TMPU D3TOM BBIOUPATH
ONTUMATBHBIA METOA W3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCHUTENbHBIE
MOTPEITHOCTH MPSAMBIX ¥ KOCBEHHBIX U3MEPECHHUI;

® IPOBOAUTH OIBITHI 1O MPOBEPKE MPEJIOKEHHON TMIOTE3bl: MIIAHUPOBATH HKCIIEPUMEHT,
coOupaTh IKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATh MONYUYEHHBIE PE3YyIbTaThl
U JIeNIaTh BBIBOJI O CTATyCE MPEAJIOKEHHOU TUTIOTE3HI;

e cOOMIOIaTh TpaBMJia 0€30MacHOro TpyJda MPH MPOBEICHUH HUCCIEJOBAHMIA B paMKax
yueOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHMEM HW3MEPUTEIBHBIX YCTPOMCTB W J1IA0OpaTOPHOTO
00opyIoBaHUs;

e peraTh pacyETHBIC 3a7a4M C SBHO 33J]aHHOW M HESIBHO 3aJJaHHON (DU3UIECKON MOJIEINBIO:
Ha OCHOBAaHWM aHaJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (DHU3UYECKON MOJIENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, MPUMEHAITH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3MYECKUX TEOPUH TMPU HCIIOIB30BAHUM MATEMAaTHYECKHUX METOJIOB
pemieHuss 3ajad, MNPOBOAUTH pacdy€Tbl HAa OCHOBAHMM HWMEIOIIMXCA JIAHHBIX,
aQHAJTM3UPOBATh PE3yJAbTAaThl W KOPPEKTUPOBATh METOJbI PEIICHHS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

e peraTh Ka4yeCTBEHHBIE 3a7[auM, TPEOyIoIe MPUMEHEHUs 3HAHWN W3 Pa3HBIX pPa3/IesioB
Kypca (M3MKH, a TakKe WHTETpallMd 3HAHUW U3 JIPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTHYECKYIO LIETIOYKY PACCYXICHHM C Omopod Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHMUS,

® [ICII0JIB30BAaTh TEOPETUYECKHE 3HAHUS TSI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;



® [IPUBOANTH MPUMEPHI BKJIAJa POCCUNHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHi;

® AHAJIM3UPOBAThH U OLICHUBATH MOCJEICTBUS OBITOBOM M MPOU3BOJICTBEHHON NEATEIHOCTH
YelloBeKa, CBA3AHHOW C (DU3MUECKUMH IMPOLIECCaMHU, C TMO3MUIMH 3KOJIOTHYeCKON
0€30MacCHOCTH, NPEJACTABICHUN O palUOHAJIBLHOM IMPUPOJONOIb30BAHUM, a TaKkKe
pa3yMHOM HCIIOJIb30BAHUU JIOCTHKEHUN HAyKM M TEXHOJIOTUH [UIsl JajbHeiIiero
Pa3BUTHS YEIIOBEYECKOTO OOIIIECTBA;

® IPUMEHSATH pa3IMyHble cocoObl paboThl ¢ MHPOpMaLKel GU3NYECKOTO COJIEPKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCTIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMM  JUIi  IIOUCKa,
nepepaboTKU UM TNpeabsBIeHUS Y4eOHOM W HayyHO-MOMYJSpHON HHOpMauu,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMaLMM, NOJYyYEHHOW U3 pPa3INYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATh MOTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaU3a
UCTOYHUKA MHPOpMAIUY;

®IPOSIBJIATh ~ OPraHM3AIOHHbIE W  [I03HABATEJIbHBIE YMEHHUS  CaMOCTOSITEILHOTO
IPUOOPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX U Y4eOHO-
UCCIIEIOBATENLCKUX PadoT;

epaboTaTh B TPYNIE C HUCIOJIHEHHEM pPa3IMYHBIX COLMAIBHBIX pOJICH, IJIAHUPOBATH
paboTy TIpymmbl, palUOHAIBHO PACHPEAEIATh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, aJlcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMatpuBaeMoi poOJIEMBI,

®IIPOSIBIATh  MOTHBaLMIO K  Oyaymed  mpodeccCHOHaNbHOW — JESATEIBHOCTH  T10
CHEeUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:
® [IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOH, COIIMAIbHON U 3THYECKOMH
cdepax JesATEeIbHOCTH YEJIOBEKa, pOJib U MECTO (DU3MKM B COBPEMEHHOM Hay4yHOMH
KapTUHE MHUpPA, pOJIb ACTPOHOMHHM B TPAKTUYECKOM MAESITEIbHOCTH 4YeNOBEeKa U
JAIBHEWIIEM  HAy4yHO-TEXHUMYECKOM  pa3BUTHM,  3HAUYEHUE  OINMUCATEIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUIMH (u3nueckoit
TEOPUU — DIIEKTPOJMHAMUKH, CHELUAIBHON TEOpPUH OTHOCUTEIBHOCTU, KBAaHTOBOM
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU MpPEACTaBICHUIN 0 (U3HUeCcKOil
KapTHHE MHUpPa, MECTO (pu3MyYecKOod KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX MPEACTABIECHUIN O IPUPOJIE;
® pa3IMyaTh yCJIOBUS MPUMEHHUMOCTH Mojienell (PU3NYEeCKUX Tel U MPOIEcCOB (SBICHUMN):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE TIOJiA, TapMOHUYECKHE
KoJIeOaHUsl, MaTeMaTWYeCKMi MasTHHUK, WICIbHBIH NPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, HI€albHBIA KOeOaTebHbIN KOHTYp, TOHKAs JTMH3a, MOJieeH
aToMa, aTOMHOT0 s1/ipa U KBAaHTOBOW MOJIEJIH CBETA;
epa3nuyaTh YCJIOBUSA (TpaHHLbI, O0OJAcTH) NPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;
® AHAJIM3UPOBAaTh M OOBACHATH 3JIEKTPOMArHUTHBIE NPOLECCHl U SBICHUS, HCIOJIB3YS
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMUKM M CIHELHAIBHOM TEOpUHU
OTHOCHUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH »3JIEKTPOMAarHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBsizp DJIC



CAaMOMHIYKIIUU B DJIEMEHTE DSJICKTPUUECKON IeMA CO CKOPOCTHIO M3MEHEHUS CHUIIBI
TOKa, MTOCTYJIAThI CIICIIHAIBHOW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);

® AHATM3UPOBATh M OOBSACHATH KBAHTOBBIC MPOIECCHI U SIBICHUS, UCTIOIB3YSI MOJIOKCHUS
KBaHTOBOW (u3uku (ypaBHeHue ODWHITEHHA s (oTodddekra, MepBoli U BTOPOM
nocTyNatel bopa, MpUHIKIT COOTHOIIEHUsT HeonpeaenéHHocTel [ 'ei3eHOepra, 3aKOHbBI
COXpaHEHHUS 3apsI0BOTO M MAacCOBOTO YMCEN U SHEPrUU B AJIEPHBIX PEAKLHUAX, 3aKOH
PaAMOAKTUBHOIO pacraja);

® ONIUCHIBATh (DU3MUECKHUE MPOLECCHl U SIBICHUS, MCIOJIb3YsI BEIUYUHBI: HAMPSHKEHHOCTD
JNEKTPUYECKOTO  MOJIA,  TMOTEHIMal  3JEKTPOCTATHYECKOro  MOjsl, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOJBIKYINAS CHJIA, WHIYKIUS MarHUTHOTO TIOJSl, MarHUTHBIN
MOTOK, Cuia AMIlepa, HMHIYKTUBHOCTb, JJIGKTPOJBIDKYILAS CHJIa CAaMOMHAYKIIHU,
SHEPrusi MAarHATHOTO TOJISI MPOBOJHUKA C TOKOM, PEIISTUBUCTCKUN UMITYJIbC, TTOJTHAS
SHEPTUsl, SHEPTUs MOKOsI CBOOOTHOM YAaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO | 3aps]I SApa, SHEPTHUS CBS3H sIJIpa;

® 00BACHATH OCOOEHHOCTHM TMPOTEKaHUs (PU3MUECKUX SBICHHM: SIEKTPOMAarHUTHAS
WHAYKINS, CAMOUHIYKIIUS, pE30HAHC, HHTep(epeHIus BOIH, TudpaKius, TUCIepCus,
MOJTHOE BHYTPEHHEE oTpakeHHe, (oTodnekTpuueckuii apdekr (dhororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (UINYECKUE  MPUHIUIIBI
CHEKTPAIBHOTO aHAIN3a U paboTHI Jlazepa;

® OIPEIENATh HANpPaBICHUE WHIYKIIMM MArHUTHOTO TMOJS MPOBOJHHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

® CTPOUTh H300pa)K€HHE, CO3/1aBaéMO€ IUJIOCKUM 3€pKaJioM, TOHKOW JIMH30H, U
PaCCUUTHIBATh €T0 XapaKTCPUCTUKH;

® IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHE TOHSATHUS, TEOPUHU M 3aKOHBI IS
aHanM3a W OOBICHEHUS (PUBNYECKUX TPOIECCOB, MPOUCXOAAIIUX B 3BE3NAX, B
3BE3MHBIX CHCTEMaxX, B MEXKTaJaKTUYECKOW Cpele; JBIKEHUS HEOECHBIX Tell,
SBOJIIOIIMH 3BE30 U BeeneHnHoi;

® [IPOBOJIUTH HCCIICIOBAaHUE 3aBUCHMOCTEH (DU3MYECKHX BEIIMYMH C HCIIOJIb30BAHHECM
MPSIMBIX U3MEPEHHM, TIPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PHKCUPOBATEH PE3yIbTATHI
MOJTyYEHHOW 3aBHUCHUMOCTH (PHU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCOIOTHBIX ~ TOTPEIHOCTeH W3MEPEHWMU, [IeNlaTh BBIBOABI 10  pe3ysibTaTaM
UCCIICJIOBAHMUS,

® [[POBOJIUTh KOCBCHHBIC W3MEPECHHUS (U3MYECKUX BEIMYWH, IMPU 3TOM BBIOUPATH
ONTUMATBHBIA METOJ W3MEPEHHUs, OIEHUBaTh aOCONIOTHBIE W OTHOCUTEIHHBIE
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

® [IPOBOJUTH OMBITHI O TMPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH IKCIIEPUMEHT,
coOUpaTh IKCHEPUMEHTATBHYIO YCTAaHOBKY, aHAJM3UPOBATh MONYUYEHHBIC PE3YyIbTaThI
W JIeJIaTh BBIBOJ] O CTAaTyCe MPEIOKCHHOMN TUIIOTE3HI;

® OITUCHIBATH METO/IbI MOTYYCHUS HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA,

e cOOMIOIaTh TIpaBWJIa O€30MacHOr0 TpyJda MPH TPOBEICHUHM HCCIEAOBAHUN B paMKax
yu4eOHOr0 SKCIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
JESTSIILHOCTH C HCIOJIb30BAaHUEM HW3MEPHTEILHBIX YCTPOWCTB M JTAOOPATOPHOTO
000pyI0BaHUs;

® perraTh pacuETHHIC 3a7]a4M C IBHO 33JJaHHOW M HESIBHO 3aJaHHON (DH3UYECKON MOJIEIBIO:
HAa OCHOBAHMU aHaju3a YCJIOBUSA BBIOMPATh (U3NYECKUE MOJETH, OTBEYaIoIIue
TpeOOBaHUSAM 3a/la4y¥, MPUMEHSATh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl
buznyecKux TEOpHil MpU UCHOIH30BAaHUM MAaTEMAaTUYECKUX METOJAOB pEIIeHUs 3a/ad,
MIPOBOANTH PACUETHl HA OCHOBAHWU MMEIOIIMXCS TAHHBIX, aHAJTM3UPOBATh PE3YJIbTAThHI
U KOPPEKTUPOBATH METO/IbI PEIIEHUS C YIETOM MOJTYUYEHHBIX PE3yIbTaTOB;



e peliaTh Ka4eCTBEHHBIE 3a/1aud, TPEOYIOIMe MPUMEHEHUs 3HAHUN M3 Pa3HBIX Pa3JeioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAy4yHOr0 IIMKJa: BbICTpauBaTh JIOTMYECKYIO LIETIOYKY pAcCyKIEHHM C Oomopoil Ha
M3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHMUS,

® [ICII0JIB30BATh TEOPETUYCCKHE 3HAHUS TSI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PAaOOTHI
WU3MEPUTEIIbHBIX TPHOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE IPOIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

® AHAJIM3UPOBAThH U OLICHUBATh MOCIEACTBUS ObITOBOI U MPOU3BOJICTBEHHON JESATEILHOCTH
YelloBeKa, CBA3AHHOW C (DU3MUECKUMH IMPOLIECCaMHU, C TMO3HUIMH 3KOJIOTHYeCKOn
0€30MacCHOCTH, NPEACTABICHUN O PpAUUOHAIBLHOM IPHUPOJIOINOIb30BAaHUHU, & TaKKe
pa3yMHOM HCIIOJIb30BAHUU JIOCTHKEHUN HAyKM M TEXHOJOTUH [UIsl JajbHeiIiero
Pa3BUTHUS YEJIOBEYECKOIO OOIECTBA;

® IPUMEHSATH Pa3IMyHbIe cocoObl PadoThl ¢ MHPOpManKe GU3NYECKOTO COJIEPIKaHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TMPH  STOM
UCTIOJIB30BaTh  COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTHH  JUIi  IIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HaAyYHO-TIOMYJSIpHON uHpOpMauu,
CTPYKTYPUPOBAHUSI W HMHTEpIpeTanud WH(OpMaIuu, MOJYYeHHOW U3 Pa3IUYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIIM3UPOBATH MOTy4aeMyr0 HHPOPMAIIUIO U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaU3a
UCTOYHUKA UH(OpMaIUY;

®IPOSIBJIATh ~ OPraHM3AIIOHHbIE W  [I03HABATEJIbHBIE YMEHHUS  CAMOCTOSITEIBHOTO
MpuoOpeTEeHUsT HOBBIX 3HAHUN B TIPOLIECCE BBHIMIOJIHEHHUS TMPOEKTHBIX M Y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

epaboTaTh B TPYINIE C HCIOJHEHUEM pA3JINYHBIX COLMAIBHBIX PpOJIEH, IUIAHUPOBATH
paboTy Tpynmbl, palMoOHAIbHO PpACHpPENesaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTyalUsAX, aIeKBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB IPYIIIbI B pEUICHUE
paccMarpuBaeMoi poOJIeMBblI;

®IPOSIBIATh  MOTHUBALIMIO K  Oyaymedl  mpodeccHuoHalbHON — MEATENbHOCTH IO
CIENUATBEHOCTSM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

COJIEP)KAHUE VYYEBHOI'O TIPEIMETA «®W3UKA» (YTJIYBJEHHBIN
YPOBEHD)

10 KJIACC

Pa3nen 1. Hayunblii MeTO MO3HAHMS NPUPOABI.

O®uznka — (yHIaMeHTalbHas Hayka o mpupoje. HaydHblii MeTOJ MO3HAHUS M METOMAbI
UCcleIoBaHus (PU3NYECKUX SIBICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mo3HaHus Npuposl. Habmoaenue u skcriepuMeHT B
dusuke.

CrniocoObl n3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE W LU(POBBIE U3MEPUTEIbHBIE
npuOOpPHI, KOMIIBIOTEPHBIE TaTYNKOBBIE CUCTEMBI).

[TorpemHocT U3MepeHui GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIbHAS ).

MopenupoBanue GU3NYECKUX SBICHHH W MPOILECCOB (MaTepHalibHasl TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UAcalIbHAS KUAKOCTh, UACAIbHBIN ra3, TOUeUHbIH 3apsn). ' unoreza. duznueckuii
3aKOH, TPaHULbI €r0 MPUMEHUMOCTH. Pu3nuecKas Teopus.

Ponp 1 Mecto (u3uku B (OPMHPOBAHUM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IESITETLHOCTH JIIOICH.



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

W3mepeHre Cuibl TOKAa W HANPSIKEHHWS B LENU IOCTOSIHHONO TOKa IpPU MOMOUIA
AQHAJIOTOBBIX U IMU(POBBIX U3MEPUTEILHBIX TPHOOPOB.

3nakoMcTBO ¢ 1 poBoil Jaboparopueit no ¢usuke. [Ipumeps! u3mepeHus: GU3NIECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHe. OTHOCHUTEIBHOCTh MEXAaHMYECKOro JBHKeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Paanyc-BekTop MarepuanbHOM TOYKH, €ro MNPOCKUWH HAa OCH CHCTEMBI KOOPAMHAT.
TpaekTopus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHU u
CJI0’KEHHE CKOPOCTEM.

PaBHOMeEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHHS ¥ IIyTH MaTepUaIbHON TOYKU OT BPEMEHU U UX IPAPUKHU.

CBoOonHoe majseHue. YCKOpeHHe CBOOOIHOro maieHwus. J[BukeHue Tena, OpOoLIeHHOIrO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIIBHOM TOYKH
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepUaIbHON TOYKH 10 OKPYKHOCTHU. YTJ0Bas 1
nuHeiHass ckopocTh. llepuox u wacrota obOpamienus. LleHTpocTpeMutenbHoe (HOPMAalbHOE),
KacaresibHOE (TaHT€HIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTePHAIbHOM TOUKH.

TexHuueckue yCTpOICTBA W TEXHOJOTHYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHapS/IOB, IIETHbBIE, IIECTEPEHYATHIC U PEMEHHBIE TIEpeIaun, CKOPOCTHBIE JIU(THI.

Hemoncmpayuu.

Mojenb cucTeMbl OTCUETA, MILTIOCTPAls KHHEMATUYECKUX XapaKTEPUCTUK ABUKCHUSI.

CrniocoObI uccae10BaHus ABIKEHUN.

Nnmoctpanus npeaeabHoro nepexoa 1 M3MEpeHne MTHOBEHHOM CKOPOCTH.

[TpeoOpazoBanue ABMKEHUN C UCTIOIH30BAaHUEM MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmroenue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

HanpaBnenue ckopocT mpu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHEeHME TIyTEH, TPACKTOPHl, CKOPOCTEN JBHXKEHUS OJTHOTO M TOTO K€ TeJla B Pa3HbIX
CHUCTEMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3ydeHune HepaBHOMEPHOTO JBUKEHUS € LIEJIBIO ONPEAECIEHUS MTHOBEHHOM CKOPOCTH.

N3mMepenne yckopeHUss TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHUH IO
HaKJIOHHOM IIIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPHU PABHOYCKOPEHHOM JIBH)KEHUH.

H3mepenue yckopeHusi CBOOOIHOTO maieHus (P€KOMEHI0BAaHO MCIONIb30BaHKEe U(POBOH
nabopaTopun).

W3ydeHue OBUKEHHS Tea, OPOIIEHHOTO TOPU30HTanbHO. [IpoBepka rUmoTessl 0 MpsSMoii
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY AAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO TEJNA.

N3ydenune ABUKEHUS TeJa M0 OKPY>KHOCTH C TOCTOSTHHOW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH IepHoja oOOpalleHHs KOHMYECKOro MasTHHKAa OT €ro
napameTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepunanbHbie cucreMsl oTcuéra. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepuuanbHble CUCTEMBI OTCUETA (ONpeAeTeHUE, TPUMEDPHI).



Macca tena. Cuna. [IpyuHuun cynepno3uiuu Cui.

BTtopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperuii 3akoH HpI0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U HHEPTHON MacChl.

Cuna TsoKeCTH. 3aBHUCHUMOCTh YCKOPEHHS CBOOOJHOTO TQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUIAHETHI U OT Treorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BHXyIEerocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS M CUJIa TPEHHUS IOKOS.
Koaddunment tpenus. Cuiia conpoTUBIEHUS MpU IBUKEHUM Tella B KUAKOCTU WM Trasze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCHUTEIBHOIO JBUKECHHUSL.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuiia Apxumena.

TexHuueckue yCcTpOHCTBa M TEXHOJOIMUYECKHUE IPOLECCHl: MOAIIMIIHUKY, ABUKECHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habntoienue 1BM>KEHUs Tell B MHEPLMATbHBIX U HEMHEPIMAIBHBIX CHCTEMax OTCUETA.

IIpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW MAacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBI OTCUETA.

CpaBHeHHME PAaBHOIECUCTBYIOIIECH MPUIIOKEHHBIX K TEJly CUJI C IPOU3BEICHUEM MACChl Teja
Ha €ro YCKOpPEHHE B MHEPLIUAJIBLHOW CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIMX B PE3YJIbTaTe€ B3aUMOACHCTBUS TEI.

N3mepeHne macc 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUN.

LlenTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepeHne paBHOIEHCTBYIOIIEH CHIT TP IBUKEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHH IBMKEHHsS OpycKa IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmanuu.

W3ydeHne ABMKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKHil OJI0K.

N3mepenne ko3 duimenTa TpeHus Mo BETUINHE YIIIOBOTO KOd(PPHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue nBWXEHUs Opycka IO HAKJIOHHOM IUIOCKOCTM C IEPEMEHHBIM
K03 PHUIIUEHTOM TPEeHHUS.

W3ydeHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTebHOE IBUKEHUE TBEPIOTO Tea.
MOMEHT cuiIbl OTHOCHUTENBHO Ocu BpameHus. [lnedo cumnbl. CrnoxeHue cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnosus paBHOBECHSI TBEPAOTO TENA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InUHOE PABHOBECHE.

TexHudeckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peleéryaTbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.



HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOIIETO IJIOMIA/(b OIIOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

HMMirynsC MaTepuallbHONM TOYKHM, CUCTEMBl MATEpHUAIBHBIX TOYeK. L[eHTp macc cucreMsbl
MaTepUaIbHbIX TOYEK. TeopeMa 0 JBUKECHUH LIEHTPA Macc.

MMITynbC CUIIBI 1 U3BMEHEHHUE UMITYJIbCa TEA.

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT umnynbca MaTepuanbHOM TOuYkH. IIpencraBieHne O COXpaHEHMH MOMEHTA
MMITYJIbCa B LIEHTPAJIbHBIX MOJISIX.

PaGoTa cunbl Ha M@JIOM M Ha KOHEYHOM InepemelieHuH. ['padudeckoe mpeacraBieHue
paboTHI CHUJIBI.

MOoOIIIHOCTh CHIIBL.

Kunernyeckass sHeprus maTepuanbHONM TOYKU. Teopema 00 HM3MEHEHMHM KHHETUYECKOU
SHEPruu MaTepUuaJbHON TOUKHU.

[ToreHunanbHble M HEMOTEHIMANbHbBIE cuibl. [loTeHnunanbHas sHeprus. [loTeHnuanbHas
SHeprus ympyro J1eopMHUpOBaHHON NpykuHbL. [loTeHLIManbHas 3HEPrust Teja B OJAHOPOIHOM
rpaBUTAMOHHOM IToJie. IloTeHnuManbHass SHEprus Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOIHOIO
mapa (BHYTpH U BHe L1apa). Bropas kocMuueckast CKopocTb. TpeThs KOCMHUYECKas CKOPOCTb.

CBs3b pabOTHl HEMOTEHUMAIBHBIX CUJI C U3BMEHEHUEM MEXAaHUYECKOW 3HEPIHMHM CUCTEMBbI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON DHEPTHUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymnu i uaeanbHOM XHUIKOCTH KakK CIEACTBHE 3aKOHAa COXPAHEHUS
MEXaHUYECKON YHEPTUU.

TexHHueckue ycTpoHCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IBMKCHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUT'YpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpavyuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

W3mepenrie MOIHOCTH CHJIBI.

M3MeHeHne sHepruu Teja Npyu COBEPIIEHUH PaOOTHI.

B3anMHbIe npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEpPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUU IPU CBOOOTHOM I1aJ/ICHHUMU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

N3mepenne nmmysbca Tena o TOpMO3HOMY ITYTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOLITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS MIMITYJIbCA TEa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHEeHHs! UMITYJIbCA IIPU YIPYTOM B3aUMOJIECHCTBHH.

N3mepeHre KNHETUYECKOM YHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIIUAIBHON SHEPrUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS MPU ABMKEHUU TeJla O HAKJIOHHOW TIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa ¥ TEPMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopuUu.

OcHoBHBIE TMOJIOXKEHUS MOJeKyIsipHo-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHHE. XapakTep IABMIKEHUS M B3aUMOJCHCTBUS
YacTHUIl BemecTBa. Moenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U O0BICHEHUE CBONCTB
BEIIIECTBA HAa OCHOBE OJTUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuecTBo
BemectBa. [locTtostHHas ABoraapo.



TenmoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnens wuaeaNbHOrO raza B MOJIEKYJSIPHO-KMHETHYECKOW TEOpPUM: YacTULBl Ta3a
JBHKYTCS] XAOTUYECKU U HE B3aUMOJICUCTBYIOT IPYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHue MennaeneeBa—Kiamnelipona. AOcoiOTHas Temmeparypa
(wkanma temmneparyp KensBuna). 3axon Jlanprona. M3omporecchl B HIealbHOM rase cC
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpepcTaBieHne H30MPOLECCOB: U30TEPMA,
n30Xxopa, nzobdapa.

CBsi3pb MEXIy [aBJI€HUEM U CpeAHEW KHHETUYECKOW SHEpPruel MOCTYyNaTelbHOI0
TEIUIOBOTO JBMKEHHUS MOJIEKYJI HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU UJI€ATbHOIO ra3a).

CBsi3b  aOCONIOTHOM  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHEH
KMHETUYECKOU dHEPruel MOCTYyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuuyeckue YCTpOICTBA U TEXHOJOTMYECKUE TMPOILIECCHl: TEPMOMETp, Oapomerp,
IIOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHULl BEIIECTBA.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUS.

Huddysus xunkocrei.

Mogens onbita LlTepHa.

[IpuTsxeHue MoJIeKyI.

Mopnenu KpUCTaJUINYECKUX PEHIETOK.

HaGnronenue u uccnegoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

HccnenoBanue mporecca yCcTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne u30TEpMHUECKOro Tpolecca (PEeKOMEHIOBAaHO MCIIONb30BaHUE IM(PPOBOI
nabopaTopun).

M3yyenune n30X0pHOro Impolecca.

N3ydenue nzobapHOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBMH 1A
TEPMOJIMHAMUYECKOM  CcUCTeMbl. BHemHume w  BHyTpeHHue napameTpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CUCTEMBI KaK CPEJHUE 3HAYEHMS BEIMYMH, ONMCHIBAIOIIUX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpOBHE.

Hynesoe Havano tepmoauHamuku. CaMonpou3BoibHAas pesakcalus TepMOJINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHMI: YpaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbeIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENN: HU3Kas KOHIEHTpAIMsl 4YacTUll, BBICOKHE TeMIlepaTypbl. BovlpaxkeHue s
BHYTpPEHHEHN SHEPrUH 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBasucrarnueckre 1 HECTaTUUECKHUE IPOLIECCHI.

DneMeHTapHas paboTa B TepMoArMHAMUKe. Berancienne paboThl 1o rpaduky mporecca Ha
pV-nuarpamme.

Tennonepenaya kak cmoco0 W3MEHEHHUS BHYTPEHHEH OHHEPTUHM TEPMOAMHAMUYECCKOMN
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEMIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo TemnoTel. TemmoéMKOCTh Tena. YenbHas W MOJSIpHAs TEIIIOEMKOCTH
BEIECTBA. YpaBHEeHHE Maiiepa. YienbHas TemwioTa cropaHus tomausa. Pacuér konmdecrsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o6 aguadbaTHOM Mporiecce.



[TepBbIii 3ak0H TepMoaMHAMHUKH. BHyTpeHHss sHeprus. KomudecTBo TemioTsl u pabdora
KAaK Mepbl U3MEHEHUs BHYTPEHHEH YHEPIrUU TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMMKM Ul PaBHOBECHBIX IIPOLIECCOB: YEPE3 3aJJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcoutoTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKU 11 HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTY OT Oojiee XONOJHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[TpunimMne! geiicTBuUs TernoBbix MamuH. KIT/.

MakcumanbHoe 3nauenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCMEeKThl UCIIOIb30BaHUsI TEIUIOBBIX JiBUraresnei. TerioBoe 3arpsizHeHUe
OKpPY’KaroIlle cpebl.

TexHu4yeckne yCcTpoMCTBa M TEXHOJIOTHYECKUE TMPOILIECCHI: XOJOAMIBHUK, KOHIUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpPHBIM JBUraTend, mapoBas TypOWHA, MOMYyYEHHE CBEPXHU3KHX
TEeMIIepaTyp, YTWUIU3AIMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEIUIOBOIO Hacoca,
yTUIU3alKsa OMOOPraHNYEeCKOr0 TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOMY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHME YIENbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

Hccnenoanue aguabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSL U TEMIIEpaTyphl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanue u KoHACHcalus. Vcmapenne W KureHwe. YJelbHas TeIIoTa
napooOpa3zoBaHMUs.

Hacebimennsie ¥ HeHacwilieHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH U
JABJICHUSI HACBHIIIEHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCHMOCTh TeMIIePaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BrnaxHocTs Bo3yxa. AGCOMIOTHAS M OTHOCUTENbHAS BIAYKHOCTD.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeroTa miaBienus. Cyomumarus.

Hedopmaruu tBEpHoro Tema. Pactshkenne u cxxarue. Casur. Moayns FOnra. Tlpenen
yrapyrux aedopmaruii.

TennoBoe pacmMpeHnue KUAKOCTEH U TBEPIBIX TeJ, 00bEMHOE U JTMHEHHOE paCITUPEHHE.
AHrapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEHHE TEIUIOBOTO OalaHca.

[ToBepxHOCcTHOE HaTsKeHHE. KOaphUIMeHT mMOBEepXHOCTHOTO HaTshKeHUs. KanuispHbie
sBieHud. [aBieHue noj MCKpUBIEHHON MTOBEPXHOCTHIO xuakoctn. dopmyina Jlamnaca.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHME TMPOLECChl: KUAKUE KPUCTAJUIbI,
COBPEMEHHBIE MaTEPUATIBI.

Hemoncmpayuu.

TeroBoe pacmmpeHue.



CBolicTBa HaCBIICHHBIX [1aPOB.

Kunenne. Kunenue npu nNoHMXEHHOM JaBJICHUU.

W3mepenne cuilbl IOBEPXHOCTHOIO HATSKCHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanunispHele sBIeHU.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHHsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAITIMYECKOTO BELIECTBA.

Bunbr nedopmarnmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuyenne 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

W3MmepeHue yAeapHOM TEII0ThI IUIaBICHMS JIbJA.

M3yyeHnue CBOMCTB HACBIICHHBIX IIapPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoOB B IIOMEILEHHUH.

N3mepenne ko3 umrenra moBepXHOCTHOTO HATSHKEHUS.

W3mepenune monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMaIiy PE3UHOBOTO 00pasiia OT NPUIOKEHHOW K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnekTpuzanus Tea U e€ MposABIIEHUS. DJEKTpUUecKuil 3apaa. /[IBa Buaa 3JIEKTPUUYECKUX
3apsanoB. IIpoBONHMKM, NMIIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsia.

B3aumopeiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onektpuueckoe nojie. Ero aelicTBrue Ha 37€KTpUUECKUE 3apsbl.

Hanpsok€HHocTs  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OAHOPOIHOE ANEKTPUUECKOE MOJIE.

IToTeHIIManbHOCTD AIIEKTPOCTATUYECKOIO IMOJsA. Pa3HOCTh NMOTEHIMANIOB M HaIpPsKEHUE.
IlorenumanpHass  3HEprus  3apsjga B DIJIEKTPOCTaTUYECKOM  IIOJIE. IToTennman
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpHO
3apspkeHHOro mo oOwémy mapa. I[lome paBHOMEpHO 3apsDKEHHONM OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMI HANPSKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIUAIBHBIX IOBEPXHOCTEH.

IIpOoBOIHUKY B HJIEKTPOCTATUYECKOM II0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMDNEeKTPUKH B 3JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpuyeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEeKTPOEMKOCTh  IIJIOCKOTO
KOH/JIEHCATOopa.

[TapayenpHOE  coeauHeHue  KoHAeHcaTopoB.  llocimemoBaTtenbHOE — COENMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBrKeHME 3apsHKEHHON 9aCTULBI B OAHOPOJHOM JIEKTPUYECKOM ITOJIE.

TexHudeckue ycTpOMCTBA U TEXHOJOTHMYECKHE IPOLECCHI: DJIEKTPOCKOI, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3allIUTa, 3a3eMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3apAKEHHBIX IIaPUKOB.



DNEKTPUYECKOE MOJIE IBYX 3apPSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

YCTpoKCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHOW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosIHUS MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus AMEKTPUUECKOr0 MOJIs 3apsKEHHOI0 KOHJIEHCATopa.

3apsaKa U pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

OrneHka cul B3auMOJIEHCTBUS 3apsHDKEHHBIX TEIl.

Habmroienue npeBpallieHus SHEPTruy 3apsDKeHHOr0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

N3yuenue npoTrekaHusi TOKa B LENHU, COAEpPHKAIIECH KOHAEHCATOp.

Pacnipenenennie  pasHOCTM NOTEHUUANOB (HANpsDKEHHs]) IMPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpuydecKuili mok.

Cwita Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CymIeCTBOBAHMSI IOCTOSIHHOTO —AJIEKTPUYECKOro TOKa. VMcTouHMKM TOKa.
Hanpsokenue U u DJ1C E.

3akon OMa a1 yyacTKa LenH.

ODJIEKTPUUYECKOE  CONPOTHUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IIPOBOJIHMKA OT €ro JUIMHBI WM IUIOMAAY IIONEPEYHOrO0 CEYEHMs. YIEIbHOE COIPOTUBIICHUE
BELIECTBA.

IlocnenoBarenpHOE, NapAJIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenua.

MonIHOCTb 3JEKTPUYECKOT0 TOKA. TerioBast MOIHOCTb, BbIAEISIEMast HA PE3UCTOPE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHME HMCTOYHHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTO¥) 3JIeKTpUUYECKOM 11enr. MOIIHOCTh NCTOYHHKA ToKa. KOpOTKOE 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: aMIEpMETP, BOJBTMETP,
peocTaT, CYETUHK JIEKTPUUECKOM JHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHHs Ul PE3UCTOpA, JIAMITBI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS NPU TMOCTOSITHHOM
HaIpsKEHUU.

IIpssmoe m3mepenne DJIC. KopoTkoe 3aMbpIKaHHE TaJIbBAHUYECKOTO AJIEMEHTA M OLIEHKA
BHYTPEHHETO COIIPOTUBIIECHUS.

Cnioco0OnI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY MOJIIOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuxym.

HccenenoBanue CMEMIAHHOTO COEIMHEHNS PE3UCTOPOB.

N3MmepeHne yaeapHOro CONpOTUBIEHHSI TIPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIPSDKEHUS IS JJaMITbl HAKAJIUBAHUS.



YBenuueHue npeaena n3MepeHus amrnepMmeTpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHHS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUMAIOB MEXY MOJIFOCAMUA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICTIH.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HOM MOITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas IPOBOAMMOCTb pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METALUIOB  OT  TEMIEpaTyphl.
CBepX1npoBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIJIEKTPOJIU3.
3akonbl Dapazes A 3IEKTPOIIN3a.

OnekTpuueckuii TOK B raszax. (CaMOCTOSITENBHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue yCTpOHMCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
ANIEKTPOHHO-Ty4YeBast TPyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AUOMA, TPAH3UCTOP, (HOTOAMO,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHWE MEAM, BbIIUIABKA AJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponunsa dapanes.

HckpoBoit pa3psa v NpOBOAUMOCTb BO3yXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U NTOJYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hab6monenue anexrpomnusa.

W3mepenue 3apsa OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COIIPOTUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMi  ¢u3mdeckux BenuuuH. OIleHKa TpaHHuIl
MTOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTEe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUYECKHUX
pazzenax «Y4eHHYeCKUi 3KCIIEPUMEHT, 1a00paTOpHbIE paboThI, TPAKTUKYM).

MexnpeameTrHbie CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C YYETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTWUH, XHMHUH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnole noHAmMUA, C6A3AHHBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAY4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJEITUPOBAHNUE, MOJENb, U3MEPEHUE, TOTPEIIHOCTH U3MEPEHUI, H3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusl.



Mamemamuka: peuieHue cucteMbl ypaBHeHud. JluneiliHas ¢yHkumsa, mapabona,
runepOoa, ux rpaduKy U cBoiicTBa. Tpuronomerpudeckue GyHKIUU: CHHYC, KOCUHYC, TAaHTCHC,
KOT@HI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXIECTBO. BEKTOphI M HMX MPOCKIMU Ha OCH
KOODPJMHAT, CIIO’KCHUE BEKTOPOB.

Buonozua: mexannueckoe ABIKEHHE B JKUBOM mpupojae, auddysus, ocMoc, TEI000MeH
KHMBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKAalomed  cpelasl,  yTHIN3aIHs
OMOOPraHUYeCKOr0 TOIUIMBA JJISl BHIPAOOTKH «TEILIOBOW» U 3JIEKTPOIHEPTHH, MTOBEPXHOCTHOE
HaTsDKEHUE U KalWULIPHBIE SBICHUS B IPUPOJIE, IEKTPUIECKHUE SBICHUS B )KUBOHW NPUPOIE.

Xumun: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, MOoJydeHHe HAaHOMaTepHaJloB, TEIUIOBBIC CBOMCTBA TBEPABIX Tell, )KUAKOCTEH U
ra3oB, JKHJKHE KpPUCTALIbI, ODJICKTPUUECKHE CBOMCTBA METANIOB, AJIEKTPOIUTHYCCKAsS
JIMCCOLIMANINS, TaJIbBAHUKA, DJICKTPOHHASI MUKPOCKOIIHSL.

TI'eozpaghus: B1axxHOCTH BO3yXa, BETPHI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHye ABMKCHUHN C UCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUAKOTO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKIINH ), UCTIOJIb30BAHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHHKE (TMPOCKOII, BOJOMET
U JIpyTue), ABUraTellb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOHJHUIIMOHEP, TEXHOJOTMHM TIOJNYYCHHS COBPEMEHHBIX MaTepualioB, B TOM YHUCIE
HAaHOMATepHaJIoOB, M  HAHOTEXHOJOTHM,  DJEKTPOCTATUYECKas  3allUTa,  3a3eMIICHHE
AIIEKTPONIPHOOPOB, ra30pa3psIHBIC JIAMITBI, TIOJIYITPOBOJHUKOBBIC TPHOOPEI, TaTbBaHHUKA.

11 KUIIACC

Pasnen 4. danekTpoanHaMuka.

Tema 4. Macnummnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M IIPOBOJHUKOB C TOKOM. MarHutHoe Ioe.
Bekrop marauTHOM MHAYKIMH. [[puHIMI Cynieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKA MarHUTHON
WUHAYKLHH.

MarautHoe 1nojie MPOBOAHMKA C TOKOM (IIPSIMOrO NMPOBOJHHUKA, KATYIIKHM U KPYroBOI'O
BUTKa). OmbIT Dpcrena.

Cwia Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenna, e€ HampaBleHHE WM MOIYJb. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuibl Jlopenna.

MaruutHoe nose B Beniectse. @eppoMarHeTUKH, apa- U JUaMarHeTUKH.

TexHuuyeckne ycTpoMCTBA M TEXHOJIOTMYECKHE IPOLECChl: MPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOM, YCKOpUTENIN
AJIEMEHTApPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI WHAYKIMM MarHUTHOTO IO TOJOCOBOTO M IMOAKOBOOOPa3HOIO
MIOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUN MarHuTHOM WHIYKIUM TOJS JJIMHHOTO TMPSMOTO TMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3auMopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

Habmionenne nBrXeHHs My4Ka 3JEKTPOHOB B MATHUTHOM IIOJIE.

[TpuHIMN AeiCcTBUSA 3IIEKTPOU3MEPUTENIEHOTO IPUOOPA MAarHUTOANEKTPHUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuKym.

HccnenoBanre MarHUTHOTO TOJISL IOCTOSTHHBIX MATHUTOB.

HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS MOCTOSIHHOIO MarHATa Ha PaMKY C TOKOM.



N3mepenue cunsl AMmepa.

W3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Onpenenenne MarHUTHOM MHIYKIIUU HA OCHOBE M3MEPEHUS CUJIbI AMIIepa.

Tema 5. DnexkmpomacHumnan uHOYKyuUs.

SBnenue snexkTpoMarHuTHOM MHAYKIMM. [loTOk BekTOopa MarHuTHOM MHAyKumMu. DJC
MHAYKIHMH. 3aKOH 3JIEKTPOMarHUTHOM uHAykunu Papanes. BuxpeBoe 3IEKTpUYECKOE IOJIE.
Toxku dyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHKYILEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WunyxktuBHOCTh. KarTyllka WHAYKTUBHOCTM B LENH IOCTOSHHOIO TOKa. fIBieHue
camounaykiuu. J/]C caMOUHTyKIIUH.

DHeprus MarHUTHOTO T0JIS1 KaTYIIKH C TOKOM.

DNIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCcTpOHCTBA U TEXHOJIOTMYECKHME IIPOLECCHI: HWHAYKIMOHHAs II€Yb,
COJICHOM/I, 3aIlMTA OT 3JIEKTPU3ALMH TEJ IIPU IBUKEHUU B MATHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habumronenue sBIeHUs 3J€KTPOMAarHUTHON MHIYKLIUU.

HccnenoBanune 3asucumoctd OJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS MarHUTHOIO
MOTOKaA.

[IpaBuio Jlenna.

[Tanenne MarauTa B aJIIlOMUHUAEBON (MEHOW) TpyOe.

SIBieHME CAMOMHIYKIIMH.

Uccnenosanue 3aBucumoctu J/]C caMOMHIYKIIMU OT CKOPOCTH M3MEHEHMs CUJIbI TOKA B
LEMN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka Mo/ieNn AIIEKTPOMArHUTHOTO T€HEpaTopa.

Paznea S. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.

['apmonnueckue  konebanus. KuHemaTmueckoe M JAMHAMHUYECKOE  ONMCAHUE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpaHEHUS  MeXaHUYecKoll sHepruu). BriBon
JTUHAMHYECKOrO  ONHMCAaHUS TapMOHMYECKUX KOJIe0aHMM W3 HX DHEPreTM4eckoro u
KMHEMaTU4YECKOTO OIUCAHMUS.

Amrutyaa u ¢aza koneOanui. CBsi3p aMIUIMTYABI KOJeOaHUI MCXOJHON BEIMYUHBI C
aMIUTUTYAaMHU KOJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuon u yactrota konebanuit. [leproa ManabIx cBOOOAHBIX KOJeOaHUIT MaTeMaTHUYECKOTO
MasiTHUKA. [lepruos cBOOOAHBIX KOJIEOAHUH NPYKUHHOTO MAasSTHUKA.

[TonsitTue o 3aryxaromux KoneOanusix. BwiHyxkaeHHBIE KoyeOaHusa. Pe3oHanc.
Pe3zonancHas kpuBas. BnusHue 3aTyXxaHus Ha BUJ pe30HaHCHON KPUBOM. ABTOKOJIEOaHMS.

TexHuuyeckue yCTpOHCTBA M TEXHOJOTMYECKHE TMPOIECCHl: METPOHOM, Yachl, KauelH,
MY3bIKaJIbHblEe HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNbHOrO ABHKCHHS.

HaOnroneHue He3aBUCUMOCTH NEPHOAA MAJIBIX KOJI€OaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyxaomux KojieOaHuil u 3aBUCUMOCTHU MepHOAa CBOOOIHBIX KoeOaHUH
OT CONPOTHUBJICHUS.

HccnenoBanue kosieOaHWii rpy3a Ha MAacCHBHOM NpPYKHHE C LENbI0 (OpPMHUPOBAHUS
HpeACTaBIeHU 00 UeaqbHON MOJIENHU PYKUHHOTO MasiTHHUKA.



3aKOH COXpaHEHHUs YPHEPTUH MPH KOoJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUH.

Hab6nonenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

N3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U PY>KUHHOTO MasTHUKOB.

W3ydeHne 3aKOHOB JBI)KEHHUS TeNa B X0/Ie KOJIeOaHU Ha yIIPYroM IMO/IBEcCe.

W3ydeHne ABMKEHUSI HUTSHOTO MasiTHUKA.

[Ipeobpa3zoBanue 3HEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOMIMX KOJICOAHU.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHHH.

Tema 2. InexkmpomazHumnele Koedanus.

Konebartenbubiit  kKOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHHIE KOJEOAHUS B HJICATHHOM
KosiebarennbHOM KoHType. @opmyna Tomcona. CBs3p aMIDIUTYABI 3apsia KOHAEHCATOpa C
aMIUIUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UICATHHOM K0JIe0aTeIbHOM KOHTYpE.

3aryxamoiiye JJIeKTPOMarHuTHble Kosie0aHUsl. BBIHYXJEHHbIE 3IIEKTPOMArHUTHBIC
KOJIeOaHusI.

[lepemenHbIii TOK. MOIIHOCTH NEPEMEHHOrO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAYCHHE CUJIBI TOKA U HAIIPSDKEHUS TPU PA3IMIHON (POopMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CuHycouJabHbIN IEpEMEHHBIN TOK. Pe3ucTop, KOHIAEHCATOp U KaTyllKa UHIYKTUBHOCTU
B LIETIH CUHYCOMIAJILHOTO NIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKeHUM.

Wneansubiii Tpanchopmatop. [Ipon3BoacTBO, mepeaada U MOTpeOICHUE IIEKTPUICCKON
DHEPIHUH.

OKOJIOTUYECKHE PHUCKU IPHU IMPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HH.

TexHudyeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEepaTOp IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCHUMOCTb 4aCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 37€KTpOMarHUTHOTO T€HEpAaTopa.

BriHyxaeHHble CHHYCOUIaTbHbIE KOJIeOaHUsl.

Pesucrop, karymka HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onaHc mpu mocneoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOopA.

VYCeTpoicTBO M MPUHIUTL JEHCTBUS TpaHchopmaTopa.

Monens IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3zyuenue tpanchopmaropa.

HccnenoBanne mepeMEHHOIO TOKa 4epe3 MOoCIe0BaTeIbHO COSAMHEHHBIE KOHJEHCATOp,
KaTyIIKYy ¥ pE3UCTOD.

Habmroienue 3nekTpoMarHiTHOTO Pe30HAaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbLE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUS MX pacnpocTpaHeHus. llomepeuHble M IHPOJOJIBHBIE
BOJHBIL. [lepron, cKOpOCTh pacnpoCTpaHEeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, TpeIoMIIeHUEe, UHTephEepeHITs U AU(PaKITHSL.

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



[IymoBOe 3arpsi3HEHNE OKPYXKAIOLIEH Cpeibl.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIy4EHHUsS JJICKTPOMAarHUTHBIX BOJIH. B3aummuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJH: OTPaXCHHE, IPEIOMIICHHE, IOJISPU3ALHNL,
uHTEephepeHIHs U AU(PaKIIHSL.

[IIkayma 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHHE 2EKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanys.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAtOIIEH Cpeibl.

TexHHYEeCKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTSI,
pamap, paguonpuéMHHK, TelIeBH30p, aHTeHHa, Tenedon, CBY-meub, yrabTpa3zByKoBas
JUArHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue U paclpoOCTPaHEHHUE NONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUIMHBI BOJIHBI OT YaCTOThI KOJIeOaHHH.

Habumronenne otpakxeHus U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakuy MEXaHH4eCKUX BOJIH.

AKYCTHUYECKHI1 pe30HaHC.

CBolicTBa ynabpTpa3ByKa U €ro IpUMEHEHHE.

Habumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccrenoBanue  CBOMCTB  3JIEGKTPOMAarHUTHBIX  BOJIH:  OTPa)XXEHHUE, IPEIOMIICHUE,
noJsipu3alus, Tuppakuus, “HTepdepeHIus.

O6HapyxeHrue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUECHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

W3yuenue napameTpoB 3ByKOBOHN BOJIHBI.

N3y4eHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpssMONMHENHOE pacIpOCTpaHEHHUE CBETa B OJHOPOIHOM cpene. JIyd cBera. TodeuHbIi
HCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpakeHMs cBeTa. [locTpoeHune H300pakeHUl B IIIOCKOM
3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBeTa. 3akOHBI MpeJOMJECHHs cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN MMOKa3aTenab mnpenomiieHus. [1oCTOSHCTBO 4acTOThl CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO/IE€ MOHOXPOMATUYECKOTO CBETA YEPE3 I'paHHULly pas3zaeina
JBYX ONTUYECKUX CPEI.

Xon nyueit B nmpusme. ucnepcus csera. ClioxkHbIN cocTaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE oTpaxeHue. [IpeenpHblil yroi oJHOr0 BHYTPEHHETO OTPAKEHHUS.

Cobuparomue M pacceuBaroimue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKasi CUJIa TOHKON JMH3bI. 3aBUCUMOCTh (POKYCHOTO PacCTOSHUSI TOHKOHN cepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTENIBHOTO IOKA3aTesl IPEIOMIICHUS.

®opMyna TOHKOM JIMH3BL. Y BEIUYEHHE, 1TaBAEMOE JTUH30M.

Xona syya, IpOLIEIIEro JIMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKON OCH.
[TocTpoenue n300pakeHU TOYKHA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3aX
U UX CUCTEMaX.

Onrtuueckue mpubopel. Pazpemraromnias cnoco6HOCTh. [71a3 Kak onTryeckas cUCTeMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.

BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHHUKH. Y CIOBHS
HaOJIIOEHUST MAaKCUMYMOB M MHHMMYMOB B HMHTEP(PEPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMeps! KilaccHYecKX MHTEP(PEPEHIIMOHHBIX CXEM.



Hudpakuus cBera. JludpakunonHas pemérka. YciaoBHe HAOMIOJACHUS TJIABHBIX
MaKCHUMYMOB IIPH [1aICHUY MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PELIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEPHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOSKIMOHHBIA amnmapaT, MPOCBETICHHWE ONTHUKH, BOJIOKOHHAS
OITHKA, TU(PAKIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue pesioMIIEHUs CBETA.

HaOGroneHue nosHOro BHyTpeHHEro oTpakeHus. Mozens cBeToBoJa.

HccnenoBanue xo/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAIIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300payKCHHM B JIMH3aX.

Mogenu MUKpOCKOIIa, TEIECKOIIA.

Hab6nronenue naTepdEepeHITNN CBETA.

HabumtoneHre 1BeTOB TOHKUX MJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habnronenue nudpakiimOHHOTO CIIEKTPA.

HabGmronenue qucnepcuu certa.

HaOnronenue nonspusanuu cBeTa.

[TpumeHeHre NOaIPOUIOB ISl U3YYEHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSTHHSI OT BellecTBa (Ha MPUMEpEe KHUJKUX
JIUH3).

N3mepenune pOKyCHOTO pacCTOSIHUS PACCEMBAIOIINX JIUH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCcKONMUEeCKUX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpEeHIUN U TOJSpU3aIiK CBETA.

W3ydeHne nonasipu3aluy CBeTa, OTPaXXEHHOTO OT MMOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTephEpeHIINN Ja3epHOro N3IYyYeHUs Ha BYX LIEIAX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMPppakHuOHHOTO CIEKTpa.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3TydeHHs CBETOAMOAA IPU NOMOIIHU AU(PAKIIMOHHON pEHIETKH.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPHUHM OTHOCUTEJIBHOCTH.

I'panuipl NPUMEHMMOCTH KJacCHMUeCKOM MexaHukd. [locTymarel cnenumanbHOM Teopun
OTHOCHUTEJIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH — uHTepBai.  [IpeoOpasoBanust  Jlopenua.  YcioBue
NpUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJIeHHe BPEMEHHM M COKpallleHue
JUIMHBI.

OHeprus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPIUs MOKOSL.

TexHHYeCKHEe YCTPONCTBA M TEXHOJOTHMYECKHE IPOLECCHL: CIYyTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLL.

Y4eHn4eckuil SKCIIepUMEHT, 1a00paTOpHbIE pabOThI, IPAKTUKYM.

OmnpeneneHyre UMITYyJIbCAa U PHEPTUU PENATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YacTUI] B MArHUTHOM I10J1€).

Pa3nes 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHuo-601H06011 Oyanu3m.



PaBHOBecHOE TemoBOe U3IydeHHE (M3iIyueHHe aOCOJMIOTHO YEpHOro Tena). 3aKoH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotoapdexrt. OnmpiThl A. I'. CroneroBa. 3akonsl Gororddexra. YpaBHeHue DHIITECHHA
s poroaddexra. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B 4YAacTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOTJIOMIAIOIYI0 U
a0COIOTHO OTpaxaronIyto moBepxHocth). OmbiTe [1. H. JIebenenra.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. Jlnvna BosiHbl ge bpoing u pazmepsl
obnacTu  JoKanu3auMM  JBHWXKyHieiicss dactuupl. KopnycKysasipHO-BOJHOBOW — JTyaiau3M.
Judpakius 31eKTPOHOB Ha KpUCTaJLIaX.

Criermnduka n3mepenuii B Mukpomupe. CootHomenus HeonpeaenéaHoctei I elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
¢doTonaTUnK, TYHHETBHBI MUKPOCKOII, COJIHEYHAsi 6aTapesi, CBETOIUO/I.

Hemoncmpayuu.

®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHeHero Gpotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue horope3ucropa.

W3mepenue noctosuHoil [Inanka Ha ocHOBe uccnenoBanus Gotosddexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOINO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHUIO CTpOoeHUs aToma. [limanetapnast moaens atoma Pesepdopra.

[Toctynarsl bopa. M3nydenue u moriouieHne (OTOHOB NpH MEPEX0Je aToMa € OJHOTO
YPOBHSI SJHEPTUU Ha APYTOH.

Bunel ciektpoB. CieKTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.

CrioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne yCTpOHCTBAa W TEXHOJIOTMUYECKHE IIPOLECCHI: CHEKTPAJIbHBIA aHalN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HaGnronenue nuHeyaThIX CIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOTO BOJIOPO/A U M3MEPEHUE MOCTOSIHHON
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas moznens sinpa I'elizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4MCIO sipa.
N3oTombl.

PagnoaktuBHOCT. Anb(a-pacnaj. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paguOaKTHBHOIO pacnaaa. PaanoaktuBHblE u30oTOnbl B mpupoge. CpoiicTBa
MOHU3HUPYIOUIETO U3JTy4YeHMs. BiusiHue painoakTUBHOCTH Ha KUBBIE OpraHu3Mbl. EcTeCTBEHHBIN
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.



Snepubie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHble peakTophl. [IpoGiembl
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKUE AaCIEKThl PAa3BUTHS  AJIEPHOU
SHEPreTUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.

DyHIaMEHTAIbHBIE B3aUMOJCHCTBUA. bapruoHbl, ME30HBI U JENTOHBL. [IpencraBiieHue o
CranpaptHoil Mmosenu. KBapk-riit0ooHHas MOJAEIb aIJpOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TéMHas MaTepust U TEMHasl SHEPTUSL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKHE IMPOLECCHl: JO3UMETp, kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmuKym.

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOTIH30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4yacTUI] ATFOMUHUEM.

Pa3nen 8. DiieMeHTBHI AaCTPOHOMUM U ACTPOPU3NKH.

Ortanbel pa3BuTud acTpoHoMmuu. llpuxiiamHoe ¥ MHMpOBO33pPEHUECKOE 3HAUYEHHE
actpoHoMuu. [IpuMEHUMOCTh 3aKOHOB (HU3UKU JJIs1 OOBSCHEHUS MPHUPOABI KOCMHYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNIecKombl, BHEaTMOC(hepHast aCTPOHOMHSL.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHETHI, X BUAUMOE JABHKECHUE.

ConneuHas cucrema.

Connue. Conneunas aktuBHOCTh. McTounuk sneprun ComnHua u 3BE3.

3BE37bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpajJbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM I1OCIIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3[] TIJIaBHOW  MOCjeIoBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE
IIPEJICTaBJICHUS] O IIPOMCXO0XKIEHUH U 3BoronK ComHIa U 3BE31. OTallbl )KU3HU 3BE3N.

Mneunsiii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwkenne Connia B ['anaktuke. Turmsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMHH.

Yuenuueckue naonwooenus.

Habmionenuss 3BE3gHOro Heba  HEBOOPYKEHHBIM  TJIA30M  C  MCIOJIb30BaHHEM
KOMIIBIOTEPHBIX ~TMPWJIOKEHUNW JJI1 ONpeAeNieHUus] TOJOXKEHUs HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHBIE c03Be311s1 CEBEPHOTO NOTyLIApUs U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKH MPAKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEHIHOCTH  HM3MepeHud  ¢u3nueckux BeduyuH. OlLeHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHrEe KOCBEHHBIX HM3MEPEHUM, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UUIECKUX
BEJIMYMH, MPOBEpKa MPEIOKEHHBIX TUIOTe3 (BBIOOp M3 paldoT, ONMUCAHHBIX B TEMAaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHBIE paOOThI, TPAKTUKYM»).

O0o0maroniee NOBTOpeHUeE.

O6o06mieHne W cuUcTeMaTu3alMsl  coiepXaHus paszzneiaoB kKypca «MexaHukay,
«Momnekynsipaast GU3MKa U TEPMOJUHAMHKAY», «IIEKTpoauHamMuKay, «KoneOGaHus ¥ BOJHEIY,



«OCHOBBI CHENHMATBHONM TEOPHUH OTHOCUTENIBLHOCTHY, «KBaHTOBas Qu3uka», «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIoBeKa, pPOJdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTUHE MHpA, 3HAYECHHUE OIMCATEIIbHOW, CHUCTEMaTHU3UPYIOLLEH,
OOBSCHUTEIIBHOW M TPOTHOCTHYECKOW YHKIUHA (PU3HUECKOU TEOPUH, POJIb GU3HUECKOU TCOPUHU
B ()OPMUPOBAHUU TPEACTABICHUN O GU3NUYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xknpeameTHble CBSI3H.

Uzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHs B 11 kiacce ocylecTBisieTcs ¢ y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKHM, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

MesxicnpeOmemmuvie noHAmMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIE
npuoOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue GyHKINU: CHHYC,
KOCHUHYC, TQHI€HC, KOTAHT€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl M HX
NPOCKIIMH HAa OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3naky mo100Us TPEYrOIbHUKOB, ONPEIEICHNE TUIOMIAIN TUIOCKUX QUTyp U 00bEMa Ted.

buonocua: >nekrpuueckue SBICHUS B KUBOM Npupoje, KoseOaTelbHbIE JBUKEHUS B
)KUBOW  MpPUPOJE,  DKOJOTMYECKHE  PUCKU  TpPU  MPOU3BOACTBE  AIIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY)KaloLed Cpeapl, yJIbTpPa3ByKOBas JAMAarHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOM MPUPOJE.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpPUCTAJIIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TOMIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: npuMEHEHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMAarHUTOB, AIEKTPOABUTATENb
SlxoOu, reHepaTOp MEPEMEHHOIO TOKA, HWHAYKIHOHHAs T[e4yb, JHHUM 3JIEKTponepeaad,
AIIEKTPOJIBUraTeNlb, pajap, paJuoONpUEMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBY-neus,
YIbTPa3BYKOBas JMArHOCTUKA B TEXHUKE, MPOEKIMOHHBIM amnmapar, BOJIOKOHHAas OITHKAa,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, s/IEpHAsi JHEPTeTUKA U HKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHS.



TEMATHYECKOE INTAHUPOBAHHUE YUYEBHOI'O IPEIMETA «®U3HUKA» (YTJIYBJEHHBIV YPOBEHbD)

10 KJIIACC
Koiu4uecTBOo 4acoB, 0TBOAMMBIX HA OCBOECHHE KAKI0i DJIeKTPOHHBIE
[} (Y
Ne Conepxanue TeMBl (uudposbie)
n/n Beero KoHTpobHbIe IpakTHYeckne odpasoBaTesbHBIE
padoThbI padoTsI pecypcbl
Pasznen 1. HAYUYHBIM METO/ TO3HAHWSI TIPUPO/IbI
11 Hayunblit MeTOA TTO3HAHUS TPUPO/IBI 6 bubmorexa LIOK
' Y g PHPOsL https://lesson.edu.ru/03/10
Hroro o pasneny 6
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruka 10 ! https://lesson.edu.ru/03/10
bubmuorexa [JOK
22 Jlunamika 10 https://lesson.edu.ru/03/10
. bubnuotexa [JOK
23 Cratuia TBEpaOro Tena > ! https://lesson.edu.ru/03/10
bu6mmoreka [JOK
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 https:/lesson.edu.ru/03/10
Hroro o pasneny 35
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIMHAMUKA
31 OCHOBBI MOJIEKYISIPHOKWHETUYECKON 15 1 bubnuoteka [JOK
' TEOPHH https://lesson.edu.ru/03/10
bu6mmoreka [JOK
3.2 Tepmonunamuka. TeniaoBble MalTuHbI 20 1 https:/lesson.edu.ru/03/10
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 14 1 bubnnorexka [HOK
' Da30BbIC IEPEXOJIBI https://lesson.edu.ru/03/10
Hroro 1o pasneny 49

Paszpnen 4. 3JIEKTPOANHAMUKA



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10

bubmuoreka [JOK

4.1 ICKTPHHECKOE HHOlIe 24 1 https://lesson.edu.ru/03/10
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24 1 ﬁggg'l;l/?g:;{(?n%(?fru 103/10
Bbubanoreka [IOK
4.3 TOKH B pasinHHbIX cpeiax 6 https:// IessonI._(Iedu.ru/03/10
Wroro no pazueny 54
Paznen 5. PUBUUECKHUUN [IPAKTUKYM
. bubnuoreka IIOK
>l DH3HYCCKHH PAKTHKYM 16 16 https:// Iesson.Lédu.ru/03/10
Hroro o pazneny 16
PeszepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 8 16
ITPOI'PAMME
11 KJIACC
Koam4yecTBO 4acoB, 0TBOAUMBIX Ha OCBOEHHE KAKI0M DJIeKTPOHHBIE
Ne TeMbl (uudpossbie)
C
o/ oJepi;KaHHe Beero KOHTpOILHBIE MpaKkTHYecKue oOpa3zoBaTe/bHbIE
padoThbI padoTbI pecypcbl
Paznen 1. JIEKTPOIUHAMUKA
bu6mmoreka [JOK
11| Maruntuoe noxe 14 https://lesson.edu.ru/03/11
1.2 DneKTpOMarHuTHasi MHAYKIIHS 13 1 ﬁggg?/?;:;((?n%gj(ru 103/11
Wroro no pazneny 27
Paszaen 2. KOJTEBAHUS U1 BOJIHbBI
2.1 MexaHndeckue KoiaeOaHus 10 Bubmzorexa LIOK

https://lesson.edu.ru/03/11



https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/10
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

bubmuoreka [JOK

2.2 DNeKTpOMarHuTHBIE KOJIeOaHuUs 15 https:/lesson.edu.ru/03/11
23 MexaHu4eCcKHe U JIEKTPOMarHuTHbIC 10 1 bubmuorexa [JOK
' BOJIHBI https://lesson.edu.ru/03/11
bubmuorexa [JOK
24 Onruia 25 ! https://lesson.edu.ru/03/11
Wroro no pazueny 60
Paznea 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
bubmuorexa [JOK
31 Ocnosst CTO > ! https://lesson.edu.ru/03/11
Wroro no pazueny 3)
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 KopnyckynspHo-BOIHOBOM Ayain3m 15 https://lesson.edu.ru/03/11
bubmuorexa [JOK
4.2 Pusmka atoma > https://lesson.edu.ru/03/11
43 ®du3nKa aTOMHOTO sApa U 5 bubnnoreka [JOK
' AIIEMEHTAPHBIX YaCTHII https://lesson.edu.ru/03/11
Hroro no paszneny 25

Paznes 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3IUKHU

51 DNeMEeHTHI aCTPOHOMUU U acTPO(DU3UKU 12 ﬁgg:?ﬁg:;?n%gfm 103/11
Wroro no pazneny 12
Pa3znen 6. PUSMYECKUN TIPAKTUKYM

6.1 dusznuecKuii IpaKTUKYM 16 16 Eggi?ﬁg:;?nggfm 103/11
Hroro 1o pasneny 16
Pa3znen 7. OGOBIHIAIOIIIEE IOBTOPEHUE

71 CucreMaru3anus 1 0000IeHIE 15 bu6mmoreka [IOK

MPECAMETHOI'O COACPIKAHUA U OIIbITA

https://lesson.edu.ru/03/11



https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11
https://lesson.edu.ru/03/11

NEeSTEIbHOCTH, TPHOOPETEHHOTO MPHU
n3ydeHuu kypca ¢usuku 10 — 11

KJIACCOB
Wroro no pazneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME







