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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpPOBHS Ha YpPOBHE CpeaHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOKEHMM M TpeOOBaHUI K pe3ynbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTebHON mporpammel, mnpencraBieHHbix B PI'OC COO, a Takke ¢ yd4éTom
benepanibHON paboueld MporpaMmbl BOCIUTAHUS M KOHIENIUHU MpErnojaBaHus y4yeOHOro
npeamera «®dusnka» B o0pa3oBaTenbHBIX opraHu3anusx Poccuiickoit = ®Denepanuu,
peanu3yrommux OCHOBHbIE 00pa30BaTeNIbHbIE IPOTPAMMBI.
Copepsxanue nporpamMmbl Mo (U3MKe HamNpaBlieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMU
KapTuHbl Mupa oOyyaromuxcs 10-11 kmaccoB npu oOyueHuu ux Qu3nke Ha OA30BOM ypOBHE
Ha OCHOBE CHUCTEMHO-AESTENIbHOCTHOro mnojxoxa. I[Iporpamma mo @u3uke COOTBETCTBYET
tpeboBanusiM OI'OC COO Kk miIaHUpPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaMETHbIM
pesynbrataM OOy4eHHs, a TaKK€ YUYUTHIBAET HEOOXOJMMOCTb peaju3alli MEXIPEIMETHBIX
cBs3ell (DM3MKU C €CTECTBEHHO-HAyYHBIMU YyueOHbIMU TpeameTramMu. B Hell onpenensroTcs
OCHOBHBIE II€JIM U3y4eHUs (PU3MKH Ha YPOBHE CpeHEero ooiero oO0pa3oBaHus, MIaHUPYEMbIe
pe3yNbTaThl OCBOEHMS Kypca (U3HMKHU: JHMYHOCTHBIE, METalpeaMeTHbIe, MpeIMETHbIE (Ha
0a30BOM ypOBHE).
[Iporpamma no pu3uke BKIHOYACT:

e IUIAHUPYEMBIE Pe3yJbTAaThl OCBOCHUS Kypca (U3UKU HAa Oa30BOM YpPOBHE, B

TOM YHKCJIE TPEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusnka» 1mo rojgaM oOydeHus.
du3rka Kak Hayka o HauOoyiee OONIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayecTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHI 00 OKpYKarolieM MUpE.
[HIxonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOMMKA ISl €CTeCTBEHHO-HAYyYHBIX YYEOHBIX
MPEIMETOB, TOCKONbKY (U3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOLIECCOB U  SIBJICHHIA,
M3ydaeMbIX XHUMHUEH, Ononoruei, pusndeckoi reorpadueii u actponoMmueit. Mcnonp3zoBanne u
aKTUBHOE NMPUMEHEHNE (PU3NYECKUX 3HAHUHN OMpeesieT XapakTep U Pa3BUTHE pa3sHOOOPa3HBIX
TEXHOJOTUI B cdepe HIHEPreTUKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, MOJYyYEHUS HOBBIX
MaTepHaJIOB C 3a/IaHHBIMU CBOMCTBAMU M Apyrux. M3yuenune Gu3nKu BHOCHUT OCHOBHOM BKJIAJl
B (hopMHUpOBaHHE €CTECTBEHHO- HAYYHOW KapTHHBI MHUpa OO0ydaromuxcs, B (HOpMHpOBaHUE
YMEHUH TPUMEHSATHHAYYHBIA METO/I TIO3HAHKS TIPU BBHITTOJIHEHUH UMH YYEOHBIX UCCIIEOBAHMIM.
B ocHOBY kypca ¢u3uKHM Ui YPOBHSA CpeaHEro oOImero oOpa3oBaHHs IOJOXKEH Pl HJCH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIIUITHI €rOTIOCTPOCHHUS.



Hoesa yenocmuocmu. B COOTBETCTBHUM C HEH KypC SIBISETCSA JIOTMYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET KaK BOIPOCHI KIACCUUYECKOW, TaK U
COBPEMEHHOM (DU3UKU.

Hoes cenepanusayuu. B cooTBETCTBHUM C HEMl Marepuan Kypca (U3MKA OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Bengymum B Kypce sABigeTrcs (QOpMUpPOBAHHE MPEACTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnoyiaraeT HCHOJIb30BaHUE TYMaHUTAPHOTO
NOTEeHIMAaNa (PU3NYECKON HAYKHU, OCMBICIICHUE CBSI3M Pa3BUTUA(PU3ZUKYU C Pa3BUTHEM OOILIECTBA,
a TaK’Ke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTUYECKUMH MPOOJIeMaMH.

Hoesa npuknaomoii Hanpasnennocmu. Kypc ¢u3uku npeanosaraeT 3HAaKOMCTBO C LIMPOKHUM
KPYI'OM TEXHHYECKUX U TEXHOJOTMYECKUX MPUIIOKEHUN N3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu  peanusyeTcss TIOCPEACTBOM BBEJICHUS DIIEMEHTOB  COJIEpP)KAHMS,
MOCBSIUIEHHBIX IKOJIOTMYECKUM IpoOieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKJEHHUS MPOOJIeM pallMOHATBHOTO MPUPOI0IIOIH30BAHUS
M 9KOJIOTUYECKON O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (PU3UKM Ha YpOBHE CpeJHEro oOmero ooOpa3oBaHUs
ABIAIOTCS (pusmyeckue Teopuu (HOpMHUPOBAHHME NPEJCTABICHUNH O CTPYKTYpe MOCTPOEHUS
¢busnyeckoil Teopuu, poiii (yHIAMEHTAJIbHBIX 3aKOHOB M TMPUHIIMIIOB B COBPEMEHHBIX
IOPEACTABICHUSAX O MPUPOAE, TPAHULIAX IPUMEHUMOCTH TEOPUM, JJIsi OMUCAHUSA €CTECTBEHHO-
HAyYHBIX SIBJICHUI U IPOLIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN TOAX0M B Kypce (DU3MKM peanu3yeTcsl MpekIe BCEro 3a CUéT
OpraHu3aliy dKCIEPUMEHTAIIBHON JIeaTeIbHOCTH oOyyJaromuxcs. st 6a30BOro ypoBHs Kypca
(GU3UKK — 3TO UCTOJIb30BaHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
7a00paTOpHBIX PabOT, KOTOphIE B Mporpamme mo ¢u3uke OObeIMHEHBI B OOIIWNA CIHCOK
YYCHUYCCKUX MPAKTUICCKUX padoT. BrieeHne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JJII KOHTPOJS M OIEHKH, OCYIIECTBIISIETCS YYaCTHHUKaMHU 0Opa30BaTEIbHOTO
Tporiecca UCXoasl U3 0OCOOCHHOCTEH TUTAaHMPOBAHUS M OCHAIIeHUsT KabuHeTa ¢pusuku. [Ipu sToM
o0ecreynBaeTcsl OBJIaJIeHNE OOY4YaIOIMIUMUCS YMEHUSMU TPOBOAUTH KOCBEHHBIC M3MEpPEHUS,
UCCIIEIOBAHUS 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYMH M IMOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEVIOKEHHBIX THIIOTES.

bonblioe BHUMaHKE yIenseTcss PelICeHUI0 pacd€THBIX M KayeCTBEHHBIX 3aj1ad. [Ipu atom mis
pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISAIOTCS 3a/aydl C SBHO 3aJaHHON (U3UYECKOM MOJEINbIO,
MO3BOJISIFOLME TPUMEHATH U3yUYEHHBIE 3aKOHbBI U



3aKOHOMEpPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK M HMHTETpUPYsS 3HAHUSA U3 Pa3HBIX
pa3nenoB. Jlns KayecTBEHHBIX 3a/Jad MPHOPUTETOM SIBIAIOTCS 3aJaHUS Ha OOBSCHEHHE
NpOoTeKaHusl (U3MUYECKUX SIBICHUU W MPOIECCOB B OKPY’KAIOIIEH JKU3HH, TpeOyromue BeIOOpa
buznyecKoil MOAENH AJIsi CUTYalluu MPAKTUKO- OPUECHTHPOBAHHOTO XapaKTepa.
B cootBerctBuu ¢ tpedoBanusimMu GI'OC COO k MaTepuaabHO- TEXHUYECKOMY 00€CTICUCHUIO
ydueOHOro mpoiiecca 0a30BbI ypOBeHb Kypca (U3UKM Ha YPOBHE CpPEAHEro oO0IIero
00pa3oBaHUs JOHKEH U3YydaThCsl B YCIOBUSX TPEIMETHOTO KaOnWHEeTa (PU3UKU WM B YCIOBHUSAX
MHTETPUPOBAHHOT'O KaOWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IKia. B kabuHeTe Gusuku
JOJKHO OBITh HEoOXoAaumoe JabopaTopHOe OOOpYJOBaHUE MAJi BBIIIOJHEHUS YKAa3aHHBIX B
nporpamMmMe 10 (QHU3MKE YUYEHHUYECKHX MPAKTHUYECKUX pabdoT W JAEMOHCTPAIMOHHOE
o0opy10BaHUE.
JleMOHCTpallmoHHOe ~ 00opyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHM C  NPUHIUIIOM
MUHUMAJIBHOHN OCTaTOYHOCTH M 00ECIIEUYMBAET MOCTAHOBKY MEPEUYHCICHHBIX B MMPOrPaMMe IO
¢u3MKe KIFOYEBBIX JEMOHCTpPAIUN NI HWCCIEAOBAaHUS W3Y4aeMbIX SIBJICHHA M TIPOIECCOB,
SMITUPUYCCKUX HPYHIAMCHTAIbHBIX 3aKOHOB, X TCXHUYECKUX MPUMCHCHHUH.
JlaGopaTopHoe 000pyJOBaHUE /ISl YUYCHHYECKHX MPAKTUYCCKUX paboT hopmupyercs B BUAC
TEMaTHYECKUX KOMIUIEKTOB M OOECIeunBaeTcsi B pacdyére OJHOrO0 KOMIUJIEKTa Ha JBYX
oOyuaroruxcs. TemMarndeckue KOMIUIEKTHI JIA0OpATOPHOTO O00OpYAOBaHUsS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMIUIEKCHOM MCIIOJIb30BAHUM AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUE IIU(PPOBHIX JTA00PATOPUH.
OCHOBHBIMHU LIETISIMH U3y4YeHUSI (GU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCSA:
o (opmupoBaHue uHTEpeca M CTpEeMJICHUS OOYyYarOIIUXCS K HAYyYHOMY
U3YYCHHUIO TPUPOJIbI, Pa3BUTHE HX HMHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;
e pa3BHUTHE MPEACTABICHUIA O HAYYHOM METOJE MO3HaHUS U (HOPMHUPOBAHUE
UCCJIEI0BATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBJICHUSIM;
e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HW3y4YEHUS
OCHOB CTPOCHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;
e (opmupoBanne ymMeHUN OOBSCHATH SBJICHHUS C HCIOJIb30BAaHUEM
bu3HUeCKUX 3HAHUM W HAYYHBIX JI0KA3aTEIbCTB;
e (opmupoBanue mpencTaBICHUN O ponu (PUMKH I PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA.
JIOoCTI)KEHUE ITHX 1esel oOecTeunBaeTCs peuIeHHeM CIeAYIOUINX 3a/1a4 B MPOLIECCe N3yUeHUs
Kypca (U3NKU Ha YPOBHE CPEHETO 0011Iero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o01mux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3HUKY U
AIEMEHTBI aCTPO(DU3UKH;

e (opmupoBaHue yMEHUH TPUMEHATH TEOPETUYECKHUE 3HAHUS A
OOBsCHEHHUS (PU3WYECKUX SBJICHUW B TMPUPOAE U [N NPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB peUIeHUS pa3IUYHbIX 3a7ad C SBHO 3a/JlaHHOM
¢uznueckoil MoOJENbl0, 3aJady, MOJPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3ganue GU3NUEeCKOW MOJIENH, aleKBAaTHON YCIOBUSM 33J1auH;

e TMOHUMaHUE (PU3MYECKMX OCHOB M NPUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAAMHU CaMOCTOSITEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS
(bu3MUecKNX HKCIEPUMEHTOB, aHAIM3a W UHTEpIpeTanuu UHOpMaIuy,
OTIpeJIEJICHHs] IOCTOBEPHOCTH TIOJYYEHHOT'O Pe3yNbTaTa;

e CO3[IaHUE YCIOBUU IJISi PA3BUTHSI YMEHHIM NMPOEKTHO-MCCIIEA0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpeIHEro oOIIero oOpa30BaHUS
orBoautes 136 yacos: B 10 kitacce — 68 vacoB (2 uaca B Hemeno), B 11 kimacce — 68 yacos (2
yaca B HEJIEIO).

[Ipennaraemsplii B mporpamme 1Mo (u3MKe MepeyeHb Ja0OPATOPHBIX M MPAKTHYECKUX padoT
ABIIIETCS PEKOMEHJIOBAHHBIM, YYUTENb JeNaeT BhIOOP MpOBENEHUs JTa0OpPAaTOPHBIX paboT U
OTIBITOB C YYETOM MHJIUBUAYAIbHBIX OCOOCHHOCTEHN 00yUYaroImmuXcs.



COJEPXKXAHME OBYUYEHUA10 KJIACC

Pa3znen 1. ®uznka u MeTOAbI HAYYHOI'0 IO3HAHUS

dusuka — Hayka o mpupoze. Hayunble MeTOnbl MO3HAaHUA OKpy»Karouero mupa. Poib
HKCIIEPUMEHTA U TEOPUU B MPOLIECCE MO3HAHUS PUPOABL. DKCIEPUMEHT B (PU3HKE.
MopenupoBanue (uanyeckux sBiIeHUH M mporeccoB. Hayunble rumores3sl. Pusznueckue
3aKOHBI U TEOPUU. ['paHUIBl MPUMEHUMOCTU (PU3NUECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.
Ponb u Mecto ¢u3uMku B (QOPMUPOBAHMM COBPEMEHHOW HAay4YHOW KapTUHBI MHpa, B
IIPAKTUYECKOMN AEATEIBbHOCTHU JIIOACH.

Jlemoncmpayuu

AHanorosble U 1UGpOBbBIE HU3MEpPUTEIbHBIE NPUOOPHI, KOMIbIOTEPHBIC
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBrxeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBUKEHUS.

Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOpPOCTb, MIHOBEHHas CKOpPOCTb) M YCKOpEHHUE
MaTepuaIbHON TOUKH, UX MPOEKLIHMH HA OCHU CUCTEMBbI KoopauHaT. CloKeHUE NEpEMENICHUN U
CJI0’KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ paBHOYCKOpPEHHOE TMpPSMOJIUHENHHOE JBIKEeHHE. ['papuku 3aBUCHUMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHSI, IyTH U NIEPEMEILEHNS] MaTEPUATIbHON TOUKU OT BPEMEHH.
CBobonHoe nazieHne. Y CKopeHue CBOOOTHOTO MaIeHHUS.

KpuBonmmHeitHoe nBuxeHue. IBUKeHHME MaTepHaIbHOM TOYKH MO OKPYKHOCTH C ITOCTOSTHHOM
[0 MOJIYJI0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JMHEWHAs CKOpocTh. llepwom wm wyacrtora
oOpamienus. LleHTpocTpeMuTensHOe yCKOpPEHUE.

TexHuueckne ycTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIHIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U PEMEHHBIE MEPEIAYN.

Jlemoncmpayuu

Mogenp cucTeMBbl OTCYETA, WIUTIOCTPALNS KMHEMATHYECKUX XAPAKTEPUCTUKIBUKCHUS.
[IpeobpazoBanue IBMKCHUH C MCIIOIB30BAaHUEM MPOCTHIX MeXaHU3MOB. [IaieHne Tei B

BO3JyX€ U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBukeHUs Teia, OPOMIEHHOTO TOJ YIJIOM K TOPU30HTY MTOPH30HTAIIBHO.



N3mepenue yckopeHus CBOOOIHOTO A CHUS.

HanpaneHnne ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl

N3ydyenne HEpaBHOMEPHOTO JIBUKEHHUS C LIENIBIO ONMPEIEICHUSI MTHOBEHHOW CKOPOCTH.
HccnenoBanne COOTHOLICHUS MEXIY NYTSAMH, TPOUACHHBIMH TEJIOM 3a IOCIEI0BATEIbHbIC
paBHBIE MPOMEKYTKH BPEMEHHM IMPU PABHOYCKOPEHHOM JBMKEHUU C HAYaJIbHOMW CKOPOCTHIO,
PaBHOU HYIIIO.

N3yyenue IBUKEHUS 1IapUKa B BA3KOM KUJIKOCTH.

N3yuenue npmxeHus Tena, OporeHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuxa

[TprHIMIT otHocuTenbHOCTH  ['ammnes. IlepBeli  3akoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepnosuiiuu cui. Bropoii 3akoH HproToHa /111 MatepuaibHOU
Touku. Tpetuii 3akoH HploTOHA 17151 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TsaroteHusi. Cuna tsxkectu. [lepBas kocMuueckasi CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenus (mokosi, ckoiabxeHus, kadeHnus). Cwna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJIbKEHHS U cuiia TpeHus mokos. Koaddunuent tpenus. Cuna cOnpoTUBICHUS MPU
IBUKEHHUH TeJla B )KUIKOCTHU WM rase.

[TocTynarenpHOE U BpalaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cWiIbl OTHOCUTEIBHO OCU BpamieHus. [lmeuo cuibl. YcCIOBHUS paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE TPUMEHEHWE: MOAIIMIHUKHN, JIBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUH.

CpaBHeHUE Macc B3aMMOIECHCTBYIOIUX TeA. Bropoli 3aKkoH

HerotoHa.

N3mepenue cuin.ClnoKeHne CUl.

3aBUCUMOCTH CHUJIBI YIIPYTOCTH OT JiepopManuu.

HesecomocTs. Bec Tena npu yckopeHHOM noabéMe U najgeHnu. CpaBHEHHE CUIT

TPEHHUS TTOKOsI, KAUEHUS U CKOJIbKEHHS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Buasl paBHOBecus. Yuenuueckui

aKcnepumenm, aabopamophusie pabomsl 3yueHue IBHKEHUS OpycKa 1o

HaKJIOHHOM IUIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI  YIIPYTOCTH, BO3HHMKAIOIIMX B IPYXUHE WU PE3UHOBOM
oOpasiie, oT ux Aehopmaluu.

HccnenoBanue yCcinoBUM paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIET0 OCh BPAILICHUS.

Tema 3. 3akonwl coxpanenus é mexanHuke

Nmnynbc martepuanbHON TOYKM (TeNa), CUCTEMBbl MAaT€pUalbHBIX ToueK. MMmynbc cuibl u
M3MEHEHHE UMITYJIbCA TeNa. 3aKOH COXPAaHEHMS UMITYJIbCa. PEakTHBHOE IBUKEHUE.

Pabota cuiibl. MOUTHOCTD CHJTBI.

Kunernueckast sHeprusi maTepuaqbHONM TOYkH. TeopeMa 00 H3MEHEHUM KHHETUYECKOU
SHEPTHH.

[lotenuuanbHast sHeprus. [loTeHlManbHas 3HEpPrus ynpyro AeOpMHUPOBAHHON MpPY>KUHBI.
[loTennuanbHast HEprus Tena BOJU3U MOBEPXHOCTU 3EMIIH.

[loTeHuuanbHbple W HEMOTEHUUadbHble CHIbl. CBsA3b pabOThl HEMOTEHUUAJIBHBIX CHJI C
U3MEHEHHEM MEXAHUYECKOM DHEPIMM CHUCTEMBI TeJl. 3aKOH COXPAHEHHS MEXaHUYECKOU
SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne YCTpOHCTBA M MPAKTHYECKOE IPUMEHEHUE: BOJOMET, KOMNEp, MNPYKUHHBIN
IUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE

JIBH)KCHUE.

[lepexoa moTeHIIMATBLHOM SHEPTUN B KWHETUYECKYIO U 0OPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3yyenue abCONIOTHO HEYIIPYToTo yapa C MOMOIIbIO JIBYX OJIMHAKOBBIXHUTSHBIX
MAasITHUKOB.

HccnenoBanue cBS3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHWYECKOW PHEpruuTesa Ha mpuMepe
PaCTSKEHUs PE3UHOBOTO JKI'yTa.

Pazjnen 3. MoJiekyJsipHasi pu3uka ¥ TepMOAUHAMUKA

Tema 1. Ocno6bl MoIEeKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KHUHETUYECKOM TEOPHUHU M MX OIBITHOE OOOCHOBAaHUE.
bpoyHoBckoe pgBmkenme. Juddys3usa. Xapakrep HABHKCHUS U B3aUMOJCHCTBHUS YaCTHII
BelecTBa. MoJielld CTPOCHHS Ta30B, >KHJIKOCTEH M TBEPABIX Tell M OOBSCHCHHE CBOMCTB
BEIIECTBA HAa OCHOBE 3TUX Mojeinerd. Macca u pa3mepbl MosieKyJs. KoandecTBo BeElIECTBa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp Llenbcust.



Mopens unaeanpHoro rasa. OCHOBHOE YpAaBHEHHE MOJIEKYJISPHO- KHHETHYECKOW TEOpPUH
ujeanbHOro rasza. AOCONIOTHas TemmepaTypa Kak Mepa CpeaHed KHHETHYECKOW SHEpPIruu
TEIUIOBOrO JBWXEHMs dyactul rasza. lllkama temneparyp KenbBuHa. ['a30BbI€ 3aKOHBI.
VYpaBuenue MenaeneeBa—Knaneiipona. 3axkon JlanproHa. M3omponeccsl B UI€aIbHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BelllecTBa. [ 'paduyeckoe MpeACcTaBICHUE H30MPOLIECCOB:
U30TEpPMa, U30X0pa, u3odapa.
TexHudeckue ycTpouCcTBa U MPAKTUUECKOE MIPUMEHEHUE: TEPMOMETp, OapoMeTp.
Jlemoncmpayuu
OMbIThI, TOKA3bIBAIOIIUE THUCKPETHOE CTPOCHUE BEIIecTBa, (GoTtorpaduuMoiexy
OPraHUYECKUX COCTUHECHUM.
OmnpiTel o 1udPy3un xxuaKocTed U razoB.Mojens
OpOYHOBCKOT'O JBUKEHUS.
Mogaens onbita [TepHa.
OnbITHI, JIOKA3bIBAIOIIIAE CYIIIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS.
Mogens, HILTIOCTPUPYIOLIAs IPUPOAY AABJIEHUS ra3a Ha CTEHKH cocyaa. OmbITHI,
WUIIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HJEabHOIO Tasa,
U30IPOIIECCHI.
Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol
Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpPEHUHOOBEMA KOMHATHI,
IABJICHUS M TEMIIEPATyphl BO3/lyXa B HEM.
HccnenoBanne 3aBUCUMOCTH MEXKIY ITapaMeTpaMH COCTOSIHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosbl mepmoouHamurku

TepMmonuHamuueckass cucTemMa. BHYTpEeHHSAS 3HEpPrusi TEPMOIUMHAMUYECKOU
CUCTEMBI U crocoObl € m3meHeHus. KonudecTBo TermnoTel W pabora. BHyTpeHHss sHeprus
OIHOAaTOMHOI'0 HMJEaJbHOIO Ta3a. Buubl Temionepenayu: TEIMIONPOBOAHOCTh, KOHBEKIIUS,
U3JIydeHue. Y aeabHas TeII0EMKOCTh BellecTBa. KoanyecTBO TEMIOThI PU TEIIONEpeaye.
[Tonsitue 06 ammabatHom mporiecce. [lepBoiii 3akoH TepMoauHamMuKkH. [IpuMeHneHue mepBoro
3aKOHA TEPMOJMHAMUKHU K u3omnponeccaM. [ padudeckasuarepnperanusi paboThI Tasa.
Bropoii 3akoH TepmoanHamMukyd. HeoOpaTUMOCTh MPOIECCOB B IPHUPOJIE.
TemnoBbie mammabl. [IpuHIUIBL qelCTBUS TEIIOBBIX MamiuH. [IpeoOpa3zoBaHus SHEpPruu B
TerIoBbIX MammHaX. Koaddumment monesnoro aecteus TeruioBor mammuabl. [{ukn Kapro u
ero Kod(h(PHUIMEHT MOIE3HOTO JEHCTBHUSA. DKOIOTHUECKUE MPOOIeMbl TEIIIOIHEPTETUKH.



Texauueckue YCTPOWCTBA W IPAKTHUYECKOE IPUMEHEHME: JBUTATEIb
BHYTPEHHETO CTOpaHMsl, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEH PHEPruu Teja MPU COBEPUICHUU paOOThI: BBUIET MPOOKU U3 OYTHUIKU
MoJ JIEWCTBHEM CKAaTOrO BO3/yXa, HarpeBaHue 3¢dupa B JATyHHOU TpyOKe MyTEM TpeHUs
(BUICOIEMOHCTpALIHS ).

N3meneHnue BHyTpeHHEN 23HEPrun (TeMIepaTyphl) Tela Mpu Teruioneperaye.

OnpIT 0 aAabaTHOMY PACIIMPEHHUIO BO3AyXa (ONBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, JBUTATENIsI BHYTPEHHETO0 CrOpaHus, PpEaKTUBHOIO IBUTATEIS.
Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3Mmepenue ynenbHOoN TEINIOEMKOCTH.

Tema 3. Aepezamnvle cocmoanusn eeujecmea. Dazosvie nepexoont

[TapooOpazoBanue u koHjaeHcaius. Mcnapenue u kurneHue. AOCONIOTHAS M OTHOCHUTEIbHAS
BJIQXXHOCTh BO3ayxa. HacellieHHbIi nap. YaenbHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTb
TeMIepaTypbl KUTICHUS OT TaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u aMmop@Hbie Tena. AHU30TPONHS CBOWCTB KPUCTAIIIOB.
Kunkue xpucrtamisl. CoBpeMeHHble Marepuanbl. [lnaBneHune u Kpuctayuzauus. Y AenbHas
teruiorta miaBineHus. Cyonumanus.

VYpaBHeHUE TETIOBOroO OanaHca.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U IMCUXPOMETP,
KaJIODUMETP, TEXHOJOTUM TMOJYy4YEHUS COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCIIE
HAaHOMAaTepHUajIoB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HAaCHIIIEHHBIX MTAPOB.

Kunenne npu noHmkeHHOM qaBieHUU. CTIOCOOBI

MU3MEPEHUS BJIAKHOCTH.

HaGnronenne HarpeBaHus U IJIaBICHUS KPUCTAILNTMYECKOTO BelecTBa. JleMoncTparus
KpUCTAJIJIOB.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTHU BO31YXa.

Pa3nen 4. DiiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuka

DnekTpuzauus Tea. DJIeKTpuueckuid 3apsa. [[Ba Buaa snekTpuyeckux 3apsanos. [IpoBoaHukw,
TUAJIEKTPUKH U TTOJYIIPOBOAHUKH. 3aKOH COXPAHEHUS EKTPUUYECKOTO 3apsia.
B3aumopericteue 3apsanoB. 3akoH Kynona. ToueuHbIN 3JIEKTPUUECKUN 3apsi. DICKTPUIECKOE
none. Hanpsok€HHOCTD 3iiekTpuyeckoro nojs. [IpuHoun



CYNEPNO3ULNHN dJIEKTPUUECKUX MOJIEH. JIMHUM HAaPSKEHHOCTHU INEKTPUUYECKOTO TTOJIS.

Pabota cun snexrpocratnyueckoro nods. Ilorenunan. Paznocts noteHuumanos. [IpoBoaHuku u
JIUDJIEKTPUKH B AIEKTPOCTATUYECKOM ToJIe. [[nanekTpuyeckas MpOHULAEMOCTb.
DnekTpoéMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOTO KOHAEHCATOPA.

DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

TexHuueckne yCTpOMCTBA H MPAKTUYECKOE MPUMEHEHHUE: JJIEKTPOCKOI, SIJIEKTPOMETP,
ANEKTPOCTAaTUYECKasl 3allMTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB, KOHJAEHCATOP, KOMUPOBAIbHBIN
arrapar, CTpyWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M IPUHIMUIT JEUCTBUS dJIEKTpoMeTpa. Bzaumonenicteue

HAa’JIEKTPU30BAHHBIX TEII.

DIEKTpUUYECKOE TOJIE 3apsKEHHBIX Tell. [[poBOJHUKY B

ANEKTPOCTATUYECKOM MOJI€. DNEKTPOCTATHYECKAS 3AIINUTA.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTD ANEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaropa OT IUIOU[agu
IUIACTUH, PACCTOSIHUS MEK1y HUMHU U TUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJEHCATopa.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

N3mepenne anekTpoEMKOCTU KOHIEHCATOpa.

Tema 2. Ilocmoannwiit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNeKTpUYECKu TOK. YCJOBHUS CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKAa.
Ncrounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon Oma 115 ydacTKa LEIH.

DIIEKTpUUYECKOE CONPOTHUBIICHUE. YIEIbHOE COINPOTUBICHUE BEIECTBA.
ITocnenoBaTenbHOE, apaAJIEIbHOE, CMEIIAHHOE COCIMHEHNUE MMPOBOIHUKOB.
Pabota 3JeKTpUYeckoro Toka. 3akoH J[koyns—Jlenuna. MoniHocTh

AIEKTPUUYECKOTO TOKA.
DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE HCTOYHUKA TOKA.3aKoH OMa J1st
MOJTHOM (3aMKHYTOM) AsieKkTpuueckon nenu. KopoTkoe 3ambIkaHue.
DOneKTpOoHHas OPOBOJUMOCTh  TBEPABIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.
DneKTpuuecKuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHHUKH. CobOcTBeHHas 151 IIPUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.
DneKTpuuecKui TOK B pacTBOpax H  paciulaBax JJIEKTPOIUTOB.

DIEeKTPONMTHYECKAs TUCCOIUALIMS. DIICKTPOIIHU3.



OneKkTpuueckuid TOK B razax. CaMOCTOSTENbHBII M HECAMOCTOATENBHBIN pa3psaa. MomnHwus.
[Tma3ma.

TexHnueckne yCTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP, BOJBTMETP, PEOCTaT,
UCTOYHUKH TOKA, DJJIEKTPOHArpPEeBATEIbHBIC MPHOOPHI, 3JICKTPOOCBETUTEIBHBIC MPHOOPHI,
TEPMOMETpP  CONPOTHBIICHHS, BaKyyMHBIH JHOJ, TEPMUCTOPHI H  (HOTOPE3UCTOPHI,
MOJIYIIPOBOTHUKOBBIHN JTHO]I, TaJTbBaHUKA.

Jlemoncmpayuu

N3mepeHre cuiibl TOKa U HAIPSDKCHHUS.

3aBUCUMOCTH CONPOTUBIICHUS MUIUHAPUYECKUX MTPOBOJHUKOB OT JTHHBI, IJIOMIA U
MOTICPEYHOTO CEUCHHS U MaTepHala.

CMeraHHOE COeTMHEHNE TTPOBOHUKOB.

[Tpsimoe U3MEpPEHUE OJJICKTPOABIKYINEH Ccuibl. KopoTkoe 3aMbIKaHHE
TaJIbBAHMYECKOTO 3JIEMEHTA U OIICHKA BHYTPCHHETO COMPOTUBJICHHUS.

3aBUCUMOCTH COMPOTHRIICHUS METAIIOB OT TeMIiepaTyphl. [IpoBouMocTh

AJICKTPOJIMTOB.

HckpoBoii pa3psii v MPOBOIUMOCTE BO3yXa. O THOCTOPOHHSS

POBOJAMMOCTb JTHO/A.

Yuenuuecxuii sxcnepumenm, nabopamophsie pabomuol

N3ydeHne cMenaHHOTO COeUHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABMIKYIIEH CHUITbI HCTOYHHUKA TOKA M €70 BHYTPEHHET'O0 COMPOTHUBIICHUS.
HaGmronenue snexTpousa.

MexnpeaMeTHbIe CBSI3H

N3yuenne kypca ¢usnku O6azoBoro ypoBHS B 10 Kjacce OCymIECTBISETCS € Y4ETOM
COJIEP)KATEIIbHBIX MEXKIIPECIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuvie nonwsimusi, CBI3aHHBIE C U3YUYEHUEM METOJI0OB HAyYHOT'O TTO3HAHMS: SBJICHUE,
Hay4YHbIA (DakT, THMoTe3a, (U3MIecKas BEIUIMHA, 3aKOH, TeOpHs, HaOIIOICeHUE, SKCIIEPUMEHT,
MOJICTUPOBAHHUE, MOJICIIb, U3MEPEHHE.

Mamemamuxa: pelicHUE CUCTEMbl YpaBHCHUH, JTUHEHHAs QyHKIHS, 1apaboia, rurepooiia, ux
rpaduKu U CBOMCTBA, TPUTOHOMETPUYCCKUE (DYHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC,
OCHOBHOE TPHUTOHOMETPHYECKOE TOXKICCTBO, BEKTOPHI M HMX IPOCKIMH Ha OCH KOOPJMHAT,
CJIO’)KCHHE BEKTOPOB.

buonoeus: mMexaHmdeckoe IBIKCHHE B JKMBOW mpupoze, auddy3us, ocMoc, TEII00OMEH
’KUBBIX OPraHU3MOB (BHUIBI TEIUIONIEPEIauH, TEINIOBOE PABHOBECHE), SJICKTPUUCCKHEC SBJICHUS B
YKUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHME BEIISCTBA, CTPOCHHWE aTOMOB W MOJICKYJI, MOJb BEIICCTBA,
MOJISIpHAsT Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEII, )KHUIKOCTEH U



ra3oB, IEKTPUUYECKUE CBOWCTBA METAJIJIOB, 3JIEKTPOIMTHYECKAS AUCCOLUALINS, FaIbBaHUKA.
I'eoepacpus: BNaxKHOCTb BO31yXa, BETPBL, OAPOMETP, TEPMOMET.

Texnonozus: npeoOpa3oBaHUE IBHKEHUI C HCIOJIb30BAaHUEM MEXAHU3MOB, Y4ET TPEHHS B
TEXHUKE, MOJIIMIHUKN, HCMIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbCa B TEXHHUKE (pakera,
BOJAOMET M JApYyrHe), JBHUratelb BHYTPEHHErO0 CropaHus, IapoBas TypOuHa, OBITOBOM
XOJOJIUIBbHUK, KOHIMUIMOHEP, TEXHOJOIMU IMOJIYYEHUS COBPEMEHHBIX MATEepUajoB, B TOM
qyCclI€ HAHOMATEpUAIOB, U HAHOTEXHOJOTMHU, OJJIEKTPOCTAaTHUYECKas 3allluTa, 3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, DJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Pa3znen 4. DnekTpoguHAMHUKA

Tema 3. Maznummnoe nogne. I1eKmMpoMazHUMHAA UHOYKUUS

IToctosiHHBIE MarHuTHl. B3anMoeiicTBUE MOCTOSIHHBIX MarHuToB. MarnutHoe mose. Bekrop
MAarHUTHOW WHAYKUUU. [IpyHOMII Cyneprno3viuyd MarHUTHBIX TOJed. JIMHUM MarHuTHOM
uHAyKIuy. KapTuHa TMHUNA MarHUTHOW MHYKIIUU TOJIsI TOCTOSIHHBIX MAarHUTOB.

MarauTHoe 1oJe€ MPOBOJHMKA C TOKOM. KapThHa JMHUNA HMHAYKIMM MAarHUTHOTO MOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA YW 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaeiicTBre MPOBOHUKOB CTOKOM.

Cuna AMnepa, €€ MOJIyJib M HallpaBJICHUE.

Cuna Jlopenua, €€ Moaysib W HalpaBieHue. [[BH>KeHUE 3apsiKEHHOW YacCTHUIIBI B OJJHOPOIHOM
MarauTHoM mosie. PaGora cuitbl JlopeHiia.

SlBneHre  BIEKTPOMArHUTHOM  MHAYKIMHA. [IOTOK  BEKTOpa  MArHUTHOM  WMHAYKIIMWU.
DNEKTPOABWKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JICKTPOMArHUTHOM UHAYKIMK Dapases.
BuxpeBoe »ayiekTpuueckoe Tosie. OJNEKTPOJABHXKYINAsS CUJIa HWHIYKIMHA B IPOBOJHUKE,
JBUKYIIEMCS MTOCTYIATEIbHO B OJJTHOPOJTHOM MAarHUTHOM IOJIE.

ITpaBuiio Jlenua.

NHAyKTUBHOCTD. SIBJICHUE CAaMOUHIYKIIMU. DJIECKTPOABMIKYIIAs CUIa CAMOMHYKIIUH.

DHeprus MariuTHOT'O OIS KaTYIIKU c TOKOM.

DNEeKTPOMAarHUTHOE MOJIE.

TexHu4yeckhue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE  MAarHUTHI,
BJIEKTPOMATHUTBI, 3JEKTPOJBHUIATENIb, YCKOPUTEIU JJIEMEHTAPHBIX YaCTHI, WHIYKIHOHHAS
MeYb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOIO Iy4YKa MarHUTHBIM I10JIEM. JINHUM

MHIYKIIMY MarHUTHOTO ITOJISL.

B3anmopelicTBue AByX NPOBOJHUKOB ¢ TOKOM.Crita AMmepa.

JlelictBue cwibl JIopeHIia Ha HOHBI JIEKTPOJIUTA. SIBIICHUE

AIEKTPOMArHUTHON MHIYKIIUH.

ITpaBuno Jlenua.

3aBUCHUMOCTb JJIEKTPOJBMXKYIIEH CHUJIbI MHAYKUMU OT CKOPOCTHU MU3MEHEHHUSIMArHUTHOIO
MIOTOKA.

SIBneHne caMOWHTYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1eMCTBUS MOCTOSSHHOIO MarHuTa Ha paMKy ¢ TokoM. MccinenoBanue
SABJICHUS AJEKTPOMArHUTHON MHIYKIIUH.

Paznen 5. Konne6anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHumHble Koa1eoanus

Konebarenshas cuctema. CBoOOAHBIE MeXaHUUYeCKHE KoeOanus. ['apMoHnUeckue KojieOaHusl.
[lepuon, yactora, ammutyga u ¢aza konedbanuil. [IpyKuHHBIM MasTHUK. MaTemMaTHYeCcKui
MasiTHUK. YpaBHEHHE TapMOHMYECKMX  KojeOanuil. [lpeBpamieHue sHEprum  1pu
rapMOHUYECKUX KOJIEOAHUSX.

Konebarenpubiii  koHTyp. CBOOOAHBIE DJIEKTPOMArHUTHBIE KOJIEOAHUS B HJICATBHOM
KOoJe0aTeTbHOM KOHType. AHAJOTUsS MEXKIy MEXaHMYEeCKMMH U 3JIEKTPOMAarHUTHBIMU
konebanusimu. Gopmyna ToMcoHa. 3akOH COXpaHEHUS SHEPTUU B UICATBHOM KOJIeOATeTbHOM
KOHTYPE.

[IpencraBnenne o 3aryxalImuxX KojeOaHWsX. BBIHYXIEHHbIE MEXaHHMYECKHUE KOJIeOaHUSI.
Pe3onanc. BeiHyXeHHBIE 2IEKTPOMArHUTHBIE KOJIeOaHNs.

Ilepemennbiii TOk. CHHYCOMJANbHBIA MEPEMEHHBIM TOK. MOIIHOCTh MNEPEMEHHOTO TOKA.
AMIUTUTYJHOE U AEHCTBYIOIIEE 3HAUCHUE CUIIbl TOKA M HATIPSIAKEHUS.

Tpancdopmartop. IlpousBoacTBo, mepegaya U MOTPEOJICHUE DICKTPUUYECKON DHEPTHUU.
OKOJIOTUYECKHE PHUCKH TPU MPOU3BOJCTBE 3IEKTpodHepruu. KynbTypa wuCHoib30BaHUS
AJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HU.

TexHnueckne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: DJIEKTPUUYECKUN 3BOHOK, T€HEPATOP
MIEPEMEHHOI0 TOKA, JINHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHON CUCTEMBI (NMPYKUHHBIA MIMMATEMaTHYECKUAN
MasITHUK).



HaGntonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOKWCTB BbIHYXICHHBIX KosieOanuii. Habmonenue

pe30oHaHca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIECOAHUSI.

OcumiorpaMMbl  (3aBUCMMOCTH ~ CHJIBI  TOKa W HaNpsDKEHWsT OT  BPEMEHH)  JUIA
AJIEKTPOMArHUTHBIX KOJICOaHU.

Pe3oHaHCc mnpu TOCIENOBATEIBHOM COEAWHEHUU PE3UCTOPA, KATYIIKU HWHIYKTUBHOCTH H
KOHJIEHCATOpa.

Mojenb TUHUY JIEKTPOIIEPEIayuH.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol

HccnenoBanue 3aBUCUMOCTH TEeproAa MallbIX KoJieOaHWM Tpy3a Ha HUTH OT JJIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne nepeMeHHOTO TOKA B IIENU M3 TOCJIEA0BATEIbHO COCIUHEHHBIX KOHEHCATOPA,
KaTYIIKW U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAaZHUMHbBLE 80JIHbL

MexaHn4yeckue BOJIHBI, yCJIOBUA pacnpocTpaHenus. [lepuoa. CKOpocTh pacnpoCTpaHECHUS U
JHa BoJHBL.  [lomepedyHwsle W TpoaoJsibHbIE BOJHBL. WHTepdepeHius u audpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJIHBL. YCJIOBHS M3JY4YEHHUS OJIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHtauus BekTopoB E, B, V B snekTpomaruuTHOil BoJiHE. CBOWCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpa)KeHHE, TMpeJoMJIeHue, moispusauus, audpakuus, uHTepdepenuus. CKOpOCTh
AIEKTPOMArHUTHBIX BOJIH.

[Ikana »IeKTpOMarHUTHHIX BOJIH. [I[puMeHeHne 371eKTPOMarHUTHRIX BOJTH B TEXHUKE U OBITY.
[TpuHUHIIBI paguoCBs3u U TEJICBUJICHUSI. Pannonoxanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue yCTpOHCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
YIBTPA3BYKOBasi JUArHOCTHKAa B TEXHUKE U MEOULMHE, pajap, paJiuoONpUEMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pazoBaHue U pacrpocTpaHEHUE TOTIEPEYHBIX U MPOI0IBHBIX BOJIH. Konebmromneecs

TEJIO KaK HICTOYHUK 3BYKA.

HalntoneHue oTpaxeHus U nperoMieHUss MexaHnueckux BoiH. HaOmonenue

uHTEpPEpeHINH 1 TU(HPAKIINA MEXaHUIECKUX BOJIH.3BYKOBOH pEe30HAHC.

HalGntonenue cBsizn TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYAOW MYACTOTOMN KOJIeOaHUN.



HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKCHUE, MPEIOMIIEHUE, TOISpU3alus,
audpakuus, UHTEpPEpEeHLIHS.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. IIpsmMonnHeiHOe pacupoCTpaHEHUE CBETA B ONHOPOAHOM cpene. JIyu
cBeTa. TOUueUHBbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHuit B IIIOCKOM 3€pKaie.
[Ipenomiienne cBeta. 3akoHBI MpeOMJIEHUSI cBeTa. AOCOIIOTHBIA MOKA3aTeNlb MPEIOMIICHHUS.
ITonHoe BHyTpeHHEe oTpaxkeHue. IIpenenbHblil yroia noJIHOrOo BHYTPEHHETO OTPAKECHHUS.
Hucniepcus ceeta. CiioxkHBIN cocTaB 6eoro cBeta. [ger.

Coluparomue u paccenBaromue JUH3bL. ToHkas iuH3a. DOKYyCHOE pacCTOSTHUE U ONTHYECKas
cuia TOHKOW JuH3bL. [locTpoeHue n300pakeHUN B COOUPAIOIIMX M PACCEUBAIONIINX JIMH3AX.
dopmysia TOHKOU JIMH3BL. Y BEIUYEHUE, JaBAEMOE JINH30M.

[Tpenenbl TPUMEHUMOCTH TEOMETPUUECKON ONTUKHU.

Bonnosas ontuka. Matepdepeniius cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOJIOICHUS
MakCUMyMOB M MHHUMYMOB B UWHTEeP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(]a3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius ceera. {udpakiuonnas pemérka. Y ciaoBrue HAOMIOJEHUS TJIaBHBIX MaKCUMYMOB
IpY NaJeHUA MOHOXPOMATHYECKOTO CBETA HAa TU(PPAKIIMOHHYIO PEIIETKY.

[Tonsipu3zanus ceera.

TexHuueckue ycTpoiicTBA M MpaKTUUECKOEe TNPUMEHEHHE: OuKH, Jiyna, (oTroanmapar,
NPOEKIIMOHHBIN amnmapar, MHKPOCKOI, TEJEeCKOI, BOJOKOHHAs ONTHKA, AUPPaKIMOHHASL
pEelETKA, MOJISAPOU.

Jlemoncmpayuu

[TpsiMonuHeliHOE pacrpoCTpaHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpudopsI.

ITomroe BHYTpEeHHEE OTpaxkeHune. Moaens cBeroBoja. McciegoBanue

CBOMCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockora, Teneckona. HaGmonenue

unTepdepennmn ceeta. Habmonenne nudpakuum

CBETa.

HabGmronenue nucrnepcnu cBeTa.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[Tomy4yenue ciekTpa ¢ mMOMOIIbIO AU PAKITMOHHON peméTku. Habmonenne

MOJISIPU3ALAN CBETA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



N3mepenue nokasarens npeaoMileHus crekia. Mcenenosanue
CBOICTB n300pakeHuii B nuH3ax. Habnronenue aucnepcun cBera.

Pasnen 6. OcHOBBI cHeAIbHOM TEOPUHM OTHOCUTEIBLHOCTH

I'paHunbl NPUMEHUMOCTH KJIACCHUYECKOM MexaHuku. [loctymatsl cnenuanbHON TEOpUH
OTHOCUTEJIBHOCTH: HWHBAPUAHTHOCTH MOJIYJISA CKOPOCTM CB€Ta B BaKyyMe, IIPUHIIMII
OTHOCHUTEJIBHOCTH DUHILITEHHA.

OTHOCUTENBEHOCTD OJHOBPEMEHHOCTH. 3aMEIJIEHNE BPEMEHU U COKPALIEHUE JJINHBI.

DHeprus ¥ UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs13b MacChl C PHEPTUEN U UMITYJIBCOM PEJISITABUCTCKOM YaCTULbI. DHEPIUS MOKOS.

Pa3znen 7. KBantoBasi puzuka

Tema 1. Dnemenmuvl K6aHmMo6OU ONMUKU

®otonbl. @opmyna [lnanka cBa3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrHs U UMITYJIhC
dboToHa.

OtkpeiTe u uccinenoBanue goroddpdexra. Onwitel A. I'. CtoneroBa. 3akoHsl poTodPdekTa.
VYpasuenune DiinmreitHa 1t potodddexra. «KpacHas rpanunia» Gororddekra.

JlaBnenne cBeta. OnwiTel I1. H. JleGeneBa. Xumuueckoe

JICHICTBUE CBETA.

Texauueckue YCTPOMCTBA U MPAKTUYECKOE MpUMEHEHHe: (OTOIIEMEHT,
dboTogaTUMK, COJIHEYHAsi OaTapes, CBETOIUO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IiIacTUHOM. McciaenoBanue

3aKOHOB BHemIHeTo (hoTodddekra.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogpens aroma Tomcona. OnbiTel Pe3epdopaa mo paccessauto o -gactuil. I ltanetapHas Moaenb
atoma. [loctynatel bopa. M3nyuenue u nornomnieHue GOTOHOB IpH MEPEX0Jie aTOMa ¢ OJHOTO
YPOBHS SHEPTUM Ha Apyroil. Bunel criekTpoB. CEKTp YpOBHEW 3HEPrUU aTOMa BOJIOPOJA.
BosHoBBI€ cBOVICcTBA yacTull. BosHel ne bpoinsa. KopnyckyasspHO-BOJHOBOM yaln3M.
CHOHTaHHOE U BBIHYXIEHHOE U3ITyYCHUE.

TexHuuecknue yCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHWE: CHEKTPAJIbHBIA  aHAIU3
(CIeKTpOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa. OnpeneneHue AJIMHbI

BOJIHBI JIa3epa.

HalGntoneHue nuHevaTbiX CIEKTPOB U3IydeHus. JIazep.

Yyenuueckuii sxcnepumenm, nabopamophwvie pabomuwl

Ha6mronenne nuHelyaToro CuekTpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTHI, JOKAa3bIBAIOIINE CIOXKHOCTb CTPOEHUS sAnpa. OTKpbITHE PaguOaKTUBHOCTHU.
OmneiTel Pe3epdopaa mo onpeneneHno coctaBa paJuoakTUBHOro u3inydeHus. CBoicTBa anbga-
, OeTa-, ramma-uziaydyeHus. BnusiHue paiMoaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HehTpoHa. HyknonHas Mmojnens simpa ['eitsenOepra— MBanenko. 3apsn
anpa. MaccoBoe uucio sapa. M30Tomnst.

Anbda-pacnan. DIEKTPOHHBIA M TMO3UTPOHHBIN Oera-pacman. ['amma- u3nmydeHue. 3aKoH
PagMoOaKTUBHOTO pacraja.

OHeprusi CBsI3U HYKJIOHOB B siape. SAnepusle cuibl. [Jledext maccwl siapa. SnepHbie
peakiuu. JleneHue u CUHTE3 SA€Ep.

Snepusbiit peakrop. Tepmosinepusiii cunTes. [IpobieMbl U MEPCHIEKTUBBIAIEPHON SHEPTETHKH.
DKOJIOTUYECKHUE aCIEKTHI JIEPHON IHEPIETUKH.

DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HaOIOIEHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YACTHIL.

OyHnameHTadbHbIe B3auMoeicTBus. EquncTBo pusndeckoit kapTunbl Mupa. Texuuyeckue
YCTPOMCTBA U MPAKTUYECKOE IIPUMEHEHHE: TO3UMETP, Kamepa

Bunbcona, siiepHblil peaktop, aroMHas 6omba.

Ilemoncmpayuu

Cu€TuynK MOHU3UPYIOIINUX YaCTHLL.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPUZUKHI

Ortanbl pa3BuTUs acTpoHOMUU. [IpuKIIaiHOE U MUPOBO33PEHUECKOE 3HAYEHUEACTPOHOMUH.

Bun 3Bé3nnoro nHeba. Co3Be3ausi, ipKkue 3BE3/bI, MIIAHETHI, UX BUANMOE TBUKCHUE.

Conneynas cucrema.

Connue. ConHeyHas akTUBHOCTh. McTtounuk 3Heprun CosHIa ¥ 3BE37. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTUKHU. JluarpamMma «CHEKTPaJbHBIA KJIacC — CBETUMOCTb». 3BE3Abl TJABHOU
MOCJIEe0BAaTENIbHOCTU.  3aBUCUMOCTh «Macca — CBETUMOCTb» Ui 3BE3]  TJIABHOM
1ocJjea0BaTebHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBPEMEHHBIE MPEACTABICHUS O TPOUCXOKICHUU U 3BOMoNMK CoJIHIIA U 3BE3/. DTallbl
YKA3HHU 3BE3].

Mueunsiid [lyTe — Hama ['amaktuka. Ilonoxxenue u aBuxeHue Connna B ['anaktuke. Tumsl
rajakTuk. Paguoramaktuku u kBazapel. YHEpHBIE OBIPHI B SApaxX IAIAKTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa00ma. PazOeranue rajgakTuk.

Teopus bosbiioro B3peiBa. PenukroBoe usiryyeHue.

MacmrabHast crpyktypa Bcenennoil. Meraranaktuka. HepeméHnnbie

po0IeMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmtonenust HeBOOPYKEHHBIM TJIa30M C MCTOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN ISt
OTpeIeNICHUs] TOJO0KEeHHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/US
CeBepHOro noyymapusi U SpKue 3BE371bI.

HaGmtonenus B Teneckon Jlynsl, ninaner, Maegnoro I[lyTu.

O6o0maromniee NOBTOPEHUE

Ponb ¢u3uku 1 acTpOHOMUU B SKOHOMHYECKOU, TEXHOJIOTHYECKON, COIMATbHON M ATUYECKOU
chepax JIEATEIBPHOCTH YEJIOBEKa, POJdb M MECTO (U3UKH U aCTPOHOMHUHM B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa, poyib (U3UYECKOW Teopuu B (HOPMUPOBAHUM TPEACTABICHUMA O
dbu3ndYecKor KapTUHE MHUPaA, MECTO (PU3MYECKON KapTHHBI MHpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuyenne kypca ¢usuku 6a3zoBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  Y4ETOM
collepKaTeNIbHbIX MEXIPEIMETHBIX CBSI3€H € KypcaMH MaTeMaTUKH, OWOJIOTUU, XUMUH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsimus, CBI3aHHbIE C U3YYEHUEM METOJO0B HaYYHOTO MO3HAHUS: SBJICHUE,
Hay4YHbIA (DakT, THMoTe3a, (U3MdecKas BEIUIMHA, 3aKOH, TeOpHs, HaOIIOICHUE, SKCIIEPUMEHT,
MOJIEJINPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: penieHue CHUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKUE (GYHKIUU: CHUHYC,
KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO, BEKTOPbI U HX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOXKEHHWE BEKTOPOB, MPOU3BOJHBIC dJIEMEHTAPHBIX (YHKIIUH,
MPU3HAKH MOJ00US TPEYTOIHHUKOB, ONPEIETICHUE TUIOMIAIN TFIOCKUX PUTYp B 00BhEMa Tell.
Buonozus: >nekTpuyeckue SIBICHHUS B JKHMBOW MpUpPOJIE, KOJeOaTenbHbIe NBIXKCHHS B SKHBOU
MPUPOAE, ONTUUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, IEUCTBUE PAAUALIMU HA )KUBbIE OPTaHU3MBI.
Xumus: CTPOEHHE aTOMOB M MOJIEKYJ], KPUCTAJUIMYECKASI CTPYKTYypa TBEPIBIX TEJ, MEXaHU3MBI
00pa3oBaHusl KPUCTATUIMUECKON PEIIETKY, CIEKTPAIbHBIN aHATH3.



l'eocpaghusi: mMarHUTHBIE TONIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX pPYZA, (GOTOChEMKA 3E€MHOMI
[IOBEPXHOCTH, IIPEACKA3aHUE 3EMIICTPSICEHUN.

Texnonozcus: IWHUM DIIEKTPOIIEpeNay, IE€HEepaTop MEPEMEHHOIO TOKa, JJIEKTPOIBUIATEIb,
WHAYKIMOHHAS TeYb, pajap, paJuoNpUEMHHK, TEJIEeBHU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapaT, BOJIOKOHHAs! ONTHKA, COJIHEYHAsi OaTapes.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yuebHoro mnpeamera «®Pusmkay Ha YpOBHE CpeAHEro oOImEero oOpa3oBaHUS
(6a30BbIll  ypOBEHB) JOMKHO OOECHEUYHUTh JOCTIKEHHE CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeJIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI
JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOoro mnpeamera «Dusuka» TODKHBI OTpaKaTh
TOTOBHOCTH U CIIOCOOHOCTH 00YYaroIuXCsi PyKOBOJACTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIUYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, TIIO3UTUBHBIX BHYTPCHHHX
yOeXKIeHNH, COOTBETCTBYIOIIUX TPAJAMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIecTBa,
paciMpeHne KU3HEHHOTO OTbITa U OMbITa JEATENILHOCTA B MPOIECCE pPeau3allid OCHOBHBIX
HaNpaBJICHUN BOCITUTATEIBHON JIEATEIIPHOCTH, B TOM YHCJIEC B YaCTH:

1) rpaskIaHCKOT0 BOCTIMTAHUS
c(hOPMUPOBAHHOCTD TPAXKTAHCKON MO3UIUU 00YUAIOMIEToCs KaK aKTHBHOTO MOTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTBa;
NPUHSATHE TPAIUIIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTUYECKUX |
JEMOKPATHYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JACSTENBHOCTh B MHTEpEcaX TIpakIaHCKOr0OOIIECTBa,
y4acTBOBATh B CAMOYIPABJIICHUH B 00pa30BaTEIbLHOM OpraHu3alliy;
yMEHHE B3aUMOJIEHCTBOBATD C COIIMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBUU CUX (PYHKIIUSMHU U
Ha3HAYCHUEM;
TOTOBHOCTH K TYMaHUTAapPHOU U BOJIOHTEPCKON JAEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUS
c(hopMHUPOBAHHOCTH POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
MaTPUOTU3MA,
[IEHHOCTHOE OTHOIIIEHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTIKCHHUSIMPOCCHUCKUX YIEHBIX
B 0051acTH (PU3UKU U TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:
c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEICHUS;
CIIOCOOHOCTh OILICHWBATh CUTYAIMI0 U MPUHHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACH Ha
MOPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B ICSITEIEHOCTH YU4EHOTO;
OCO3HAHUE JIMYHOTO BKJIa/1a B TOCTPOEHNE YCTOMYUBOTO OyAyIIero;

4) 3cTeTHYECKOT0 BOCTIMTAHUS:
ACTETUYECKOE OTHOIIECHHWE K MHpPY, BKIIOYas SCTETHKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
(bu3uYecKoil HayKe;



5) Tpy/10BOT0 BOCIIUTAHMS:
UMHTEpEeC K pa3audHbIM chepam npodeccuoHaIbHON NeATebHOCTU, B TOM YUCJIE CBA3aHHBIM C
(GU3UKON M TEXHHMKOW, yMEHHE COBEpLIaTh OCO3HAaHHBIM BBIOOp Oyaymeld npodeccun u
peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TJIaHBI;
TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CcamMoOOpa3oBaHUIO B o0JlacT (Pu3MKKA Ha
MPOTS>KEHUU BCEU )KU3HU,

6) 3K0J10rH4ecKOro BOCIIUTAHUS:
c(hOpMUPOBAHHOCTH AKOJIOTUUECKON KyJIbTYphl, OCO3HaHUE TIJI00AIBLHOTO
XapakTepa AKOJOTUUECKUX MpodIem;
IUIAHUPOBAHUE U OCYLIECTBIICHUE IEMCTBUM B OKPYKAIOILIEH CPEE HA OCHOBE3HAHUS LIETIEH
YCTOMYHUBOTO Pa3BUTHS YETIOBEUYECTBA;
pacuipeHue OMbITa JIEATEIIBHOCTU HKOJIOTMYECKOW HaIpaBJIEHHOCTU Ha
OCHOBE UMEIOIIMNXCS 3HAHUM MO (PU3UKe;

7) HEHHOCTH HAYYHOI'0 TO3HAHMS
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bu3nYeCKOl HAYKH;
OCO3HAHWE IIEHHOCTU HAYYHOW JEeATEebHOCTHU, TOTOBHOCTH B TIpoIlecce H3Yy4deHUs (U3UKU
OCYIIECTBIIATh TPOCKTHYIO M HMCCIIEA0BATEIBCKYIO ACSATEILHOCTh HHINBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YyHUBEPCAJIbHBIE Y4eOHbIe HeiicTBUsA Ba3oBbie

JIOTMYEeCKHUe JeHCTBUA:

CaMOCTOSITEJIbHO dbopMynupoBaTh U aKTyalM3upoBaTh  MIPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LN JIEITEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUH HXIOCTUKECHHUS;
BBISIBIIATh 3aKOHOMEpPHOCTM M TNPOTUBOPEYHS B  paccMaTpUBAEMBIX
(hU3UYIECKHUX SBICHUSX;

pa3pabaThiBaTh IUIAH PEUICHUS MPOOJIEMbl ¢ y4E€TOM aHAIM3a MMEIOIIMXCAMATEPUAbHBIX U
HEMaTEpUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JCATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOBUEISM,
OLICHUBATh PUCKHU MOCIIEICTBUN NEATEIBHOCTH;

KOOPAWHUPOBATH U BBHIMOJHATH paboTy B  YCIOBHSX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBILIJIEHUE MIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBarebCKue AeiiCTBUS:

BJIaJIETh HAYYHOU TEPMUHOJIOTHUEH, KIFOYEBBIMU MOHATUSIMHU U METOJaMU(U3NIECKON HAYKH;



BIIQJICTh HAaBBIKAMH Y4e€OHO-UCCIEO0BATEIbCKOM U TPOEKTHOM JEATEIbHOCTH B 00JacTu
(U3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY TOMCKY METOJIOB pPEIICHUs
3a/1a4 PU3NUECKOTO COACPKAHUS, TPUMEHEHUIO PA3IMUYHBIXMETO0B MTO3HAHMS;

BIIQJIETh BHUJAMHU JIESITEIBHOCTH IO TOJYYEHHUIO HOBOIO 3HAHMs, €ro HHTEpIpeTalui,
npeoOpa3oBaHUI0 UM TPUMEHEHHWIO B PA3JIMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpHU
CO3/IJaHUU YYEOHBIX MTPOCKTOB B 001aCTH (HU3UKHU;

BBISIBIISITh TTPUYMHHO-CJICICTBEHHBIC CBSI3W W aKTyaJIM3MPOBATh 3a/7ady, BBIIBUTATH THIIOTE3Y
e€ pelIeHus, HaXOIUTh apryMEHThl ISl JI0Ka3aTelbCTBAa CBOUX YTBEPIKICHUM, 3a/1aBaTh
napameTphl ¥ KPUTEPUN PEIICHHUS,

aHAJIM3UPOBATH MMOJYUYCHHBIC B XOJI€ PEIICHUS 3aJ1aud Pe3yJIbTaThl, KPUTHUECKH OLICHUBATh UX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMYIUPOBATH COOCTBEHHBIE 3a7a4M B 0Opa30BATEIBHOU IEATEILHOCTU, B TOM
YuCIIC TIPU U3YYCHUH (DU3UKH,

J1aBaTh OLICHKY HOBBIM CUTYaIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;,

YMETh MEPEHOCUTH 3HaHMS 110 (U3UKE B TPAKTUUECKYIO 00IaCThKU3HEACATEILHOCTH,

YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTEH; BBIBUTATh HOBBIC HICH,
npeJiaraTb OpUTrHHAIBHBIC TOAXOABI U PEIICHUS;CTABUTh MPOOJIEMBI U 3aa4H,

JOTYCKAIOIIKE albTePHATUBHBIC PEIICHUS.

Pa6ora ¢ undgopmaumeii:

BJIaJIeTh HABBIKAMM TOJY4eHHUS HHPOpMaIu (U3UYECKOTO COIEPKaHUA U3 HCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIATH IIOUCK, aHalIW3, CHUCTEeMaTH3alUI0 U
MHTEPIPETAIMI0O MHPOPMALIUU PA3IUYHBIX BUOB U (POPM MPEACTABICHHUS;

OLICHMBATh JIOCTOBEPHOCTh MH(OPMAIUH;

MCIIOJIb30BaTh CpPeACTBA MHGOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUNA B PEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3alMOHHBIX 3a7a4 C COOJIOJICHHEM TpeOOBaHUI
APrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpCcOCOEepeKeHUs, TPABOBBIX U ITHUECKUX
HOPM, HOpM HHGOPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOrO COJIEPKaHUS B PA3IUYHBIX (hopmaTax ¢ y4€TOM Ha3zHAUCHUS
uHbOpMAIIMM U TIEJIEBOW ayJUTOPHH, BBHIOMpAs ONTHMAIbHYIO (QOpMYy MpEACTABICHHUS U
BU3YyaITU3aIIIH.

KoMMyHuKaTHBHBbIE YyHUBEPCAJbHbIE YUeOHbIe 1eiiCTBUA:
OCYIIECTBIISITH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHE-YPOUHOH JESATEIHHOCTH;



pacno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTYAllMi U CMSITYaTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHMUS C UCII0JIb30BAHUEMA3BIKOBBIX CPEICTB;
MOHUMATh ¥ UCHOJIb30BATh MPEUMYILECTBA KOMAaHAHOW U MHIUBUIYAIbHOU pabOThI;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUM € YYETOM OOILIMX HHTEPECOB U
BO3MOKHOCTEH Ka)XOr0 WICHA KOJUIEKTUBA,;

IIPUHUMATh 1€ COBMECTHOM IEATEIIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH IECUCTBUSA
[0 €€ JOCTWXKEHUIO: COCTaBJIATH IUIAH JIEUCTBUM, paCHpPENessaTh POJIM C YYETOM MHEHUU
YYaCTHUKOB, OOCYX/J1aTh Pe3yiabTaTbl COBMECTHOM paOOThI;

OLICHMBATh KaYECTBO CBOETO BKJIaJa M KaXKJOTO y4YaCTHHKA KOMaH/Abl B OOLIMN pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE IIPOEKThbI, OLEHUBATh HUIAEHU C IO3ULUMM HOBU3HBI, OPUIMHAJIBLHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIUYHBIX CUTyalUsX, IPOSBISTH
TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHble YHHUBepPCcaJIbHbIE yueOHbIe nelcTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIICCTBIISATh IO3HABATEIBHYIO JEATEILHOCTh B 007acTH (U3UKH U
ACTPOHOMHUH, BBIABIISITH POOJIEMBI, CTABUTH U (DOPMYITHUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIMIEHUS pPAcYETHBIX M KA4EeCTBEHHBIX 3a7ady, IUIaH
BBIMIOJTHEHUSI TMPAKTHYECKOM pPabOThl C Y4E€TOM UMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U NIPEAIIOYTEHNM;

NaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

paclMpATh paMKH ydeOHOTO TpeJAMeTa Ha OCHOBE JIMYHBIX MPEATNOYTEHUH; JenarThb
OCO3HAHHBINH BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs

OTBETCTBEHHOCTh  3a  pEUICHUE;  OLIEHHUBATh

MPUOOPETEHHBIN OIIBIT;

criocoOCcTBOBaTh (hOPMHUPOBAHUIO U TPOSBICHUIO APYIUIHMH B 00acTH (DU3UKHU, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHbI MHTEJLJIEKT:

aBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BJIAJICTh HABBIKAMHU IMO3HABATEIBHONU pedIIEKCMH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUN U
MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM;



HCITOJIB30BaTh MPHUEMBI PedICKCUH IS OIEHKH CHTYaIlid, BEIOOpA BEPHOTOPEIICHHS;

YMETh OIEHWBATh PUCKU M CBOCBPEMEHHO MPUHUMAThH PEIICHUS 1O MXCHIKEHUIO;
MPUHUMATH MOTHBBI W apPTyMEHTBI JPYTHMX TPH aHAIW3E pPe3yIbTaToOB
JEeITEIbHOCTH;

MPUHUMATH ceOsl, TOHUMAasi CBOW HEJOCTATKH M IOCTOWHCTBA,

MPUHUMATH MOTHBBI W apPTyMEHTBI JPYTHMX TP aHAIW3€ pPe3yIbTaToB
NEITEIbHOCTH;

MPU3HABATh CBOE MIPABO M MPABO JAPYTHUX HA OIIHOKH.

B mporecce MOCTYOKCHHSI JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBITIO (DU3UKE JIS
YPOBHSI CPETHETO OOIIEero 00pa3oBaHusl y 00YyYArOIIMXCS COBEPIICHCTBYETCS dMOITMOHAIBHBIN
WHTEJUICKT, MPEeNoJararoniuiic(opMUpoOBaHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIOIIET0 CHOCOOHOCTh IOHMMATh CBOE 3MOIMOHAJILHOE COCTOSHHE,
BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBCHHOW SMOITMOHAIBHOW c(ephbl, OBITh YBEPCHHBIM B
cebe;

caMOpETyJTUPOBaHMS, BKIIOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPHHUMATh OTBETCTBEHHOCTD 3a
CBOE IMOBEJICHNE, CIIOCOOHOCTh aaNTHPOBATHCS K SMOIMOHAIBHBIM U3MCHCHHUSAM M MPOSIBIISITH
TMOKOCTbB, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMM, BKJIIOYAIONIEH CTPEMIICHHE K JOCTIDKCHHIO IICIM M YCIEXY,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHE JICHCTBOBATh UCXO/S U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKJIFOYAIOIICH CIIOCOOHOCTh ITOHUMAaTh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
VYHUTBIBATH €r0 IPH  OCYIICCTBICHUM OOIICHUSA, CIOCOOHOCTh K COYYBCTBHUIO H
COIIePEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTpPAMBATh OTHOIICHUS C JIPYTHMHU
JI0JIbMH, 3800 THTHCS, MPOSBJIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI

K koHmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTh CHOPMHUPOBAHHOCTH Yy O0OYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TpPHUMEpPax pPoOidb U MecTo (GU3NKKM B (HOPMUPOBAHHHU COBPEMEHHOMU
HAay4YHOU KapTHUHBI MUpPA, B PA3BUTHU COBPEMEHHOM TEXHUKHU M TE€XHOJOTHH, B MIPAKTUYECKOU
JICITEIbHOCTH JIIOJICH;

VUHUTHIBATh TPAHUIBl MPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOJENCH: MaTepualbHas TOYKa,
WHEPIMAIbHAS] CUCTEMa OTCU€Ta, aOCOMOTHO TBEPAOE TEINO, UCATBHBIN Ta3, MOJCIH CTPOCHUS
ra3oB, )KHJIKOCTEH U TBEPABIX TEJ, TOUCUHBIN AIEKTPUUCCKHUH 3apsij] P PEIICHUH (PU3HISCKUX
3azay;



pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBICHATH HMX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUUYECKON TEOPUM CTPOCHHMS BEIIECTBA U AJIEKTPOJIUHAMUKU:
PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJMHEMHOE [BUKEHUE, CBOOOJHOE MajJcHUE Te,
JBIDKEHHE TI0 OKPY>KHOCTHU, WHEpLHs, B3auMojehctBue Ten, auddysus, OpOyHOBCKOE
JBIDKEHHUE, CTPOCHUE >KUIKOCTEH M TBEPIBIX TeJ, M3MEHEHHE 00bEMa Teln MPU HarpeBaHUU
(oxnakIeHUN ), TEMJIOBOEPABHOBECUE, UCTIapEHUE, KOHICHC AU, TUIaBJIICHUE, KPUCTAIITA3AIH,
KUIICHHE, BIAXKHOCTh BO3/1yXa, MOBBIIICHUE JABJICHUS Tra3a MPHU €ro HAarpeBaHUU B 3aKPBITOM
COCyJle, CBSI3b MEXKIY IApaMeTPaMH COCTOSHHS ra3a B HM30IPOLECCAX, AIEKTpU3ALUs Tel,
B3aUMO/JICCTBHUE 3aPsII0B;

OMUCHIBATh MEXAaHWYECKOE JBIKCHHE, UCTONB3Yys (PU3NuecKue BEIUYUHBI: KOOPJIUHATA, MYTh,
MEpEMEIIEHUE, CKOpPOCTh, YCKOPEHME, Macca Teja, CHJla, HWMIYJbC Tea, KUHETUYecKas
SHEPrusi, MOTCHIMAJIbHAs DPHEPrus, MeXaHuyeckas padora, MexXaHWYecKas MOIIHOCTh, MpHU
OMHUCAaHWW TIPABWIBHO TPAKTOBaTh (DU3UYECKUH CMBICT HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUS] W EIUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JIAHHYI (U3UYECKYIO
BEJIMYUHY C APYTUMHU BEIIMUUHAMU;

OMHCHIBATh U3YUYCHHBIE TETUIOBBIC CBOMCTBA TEJI U TETUIOBBIC SIBJICHUSI, UCTIONB3Ys (pu3nueckue
BEJIMUMHBI: JIaBJICHUE Ta3za, TeMIepaTypa, CPEAHss KUHETUYECKas HSHEpPrus XaoTHYECKOTO
JIBW)KEHUS MOJIEKYJ, CpPEAHEKBaJpaTU4YHas CKOPOCTb MOJICKYJ, KOJUYECTBO TEIJIOTHI,
BHYTPEHHSISI dHEpTHsl, paboTa raza, KoahPUIIMEHT MOJIE3HOr0 JEeUCTBUS TEIJIOBOTO JIBUTATEIS;
OpU OMUCAHUU TPABUIBHO TPAKTOBATh (PU3MYECKUN CMBICT HMCIOJIb3YyEeMbIX BEIUYMH, HX
00O3HAaYEHUsI W €IWHMIIBI, HAXOAUTH (OPMYJIBI, CBSI3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C IPYTMMU BEIUYNHAM;

ONHUCHIBATh M3YUYECHHBIE HJIEKTPUUYECKHE CBOWCTBA BEIIECTBA W JIIEKTPUUYECKHUE SIBICHUS
(mporiecchl), UCTONIB3YS (PU3NUYECKUE BEIIMYMHBI: DJIEKTPUUECKUN 3apsll, dIEKTPUIECKOE TOJIe,
HaIpsHKEHHOCTh  MMOJIS, MOTEHUHWAal, PAa3HOCTh MOTEHUUAJIOB; MpPU OMNHUCAHUU NPABUIIBHO
TPaKTOBaTh (PU3UYECKUM CMBICI HCIOJIB3YEMbIX BEIWMYMH, MX OOO3HAYCHUS W CIUHHUIIBI;
YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMU BETUYNHAMU;
aHANMM3UPOBATh (DU3UUYECKHUE TPOLECCHl M SBICHHUA, HUCIONB3Yyd (HU3MYecKue 3aKOHBI U
MPUHLUIBL: 3aKOH BcemupHoro tsarorenus, [, II m III 3axkonpl HproTOHA, 3aKOH coXpaHeHUs
MEXaHWYECKOUN SHEPrUM, 3aKOH COXPAHEHUS UMITYJIbCA, TPUHIUII CYNIEPIIO3UIIUU CUJI, TPUHIIUIL
PaBHOIIPABUSl HMHEPUHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUUECKYI0 TEOPHIO
CTPOECHUs BELIECTBA, T'a30BbIE 3aKOHBI, CBS3b CPEAHEW KUHETHUYECKOW SHEPIrUH TEIIOBOTO
JBUKEHUST MOJIEKYN C aOCONIOTHOW TeMIlepaTypol, MEepBbI 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPaHEHHUs MNEKTPUUECKOTO 3apsaa, 3akoH KynoHa, npu 3TOM pas3nuyaTh CIOBECHYIO



(bopMyIHPOBKY 3aKOHA, €ro MaTEeMaTUYECKOE BBIPAXKEHUE U YCJIOBHUSA (TpaHUIIbI, 00JaCTH)
MIPUMEHUMOCTH;
OOBSCHATh OCHOBHBIC MPUHIIUITBI EHCTBUS MAIWH, MPUOOPOB M TEXHUYECKHUX YCTPOWUCTB;
pasnuuaTh yCIOBUS UX OE30MAaCHOr0 UCIOJIb30BaHUS B MOBCEAHEBHON KU3HU;
BBITIOJIHATh OKCHEPUMEHTHI MO HUCCIeNOBaHUIO (U3UYECKUX SBJICHUM M TMPOILECCOB C
WCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HW3MEpPEHUU, TIpH 3TOM  (HOPMYJIUPOBATH
npoOsieMy/3ajjady M THUIOTE3y Yy4eOHOro  HKCIEpPUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEJIOKEHHOT0 000PY/I0BaHMUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH BHIBO/IBI;
OCYIICCTBIISITh TIPSIMbIE M KOCBEHHBIE M3MEPCHUS (DM3MYCCKUX BEJIMYWH, IPU 3TOM BBHIOHUPATH
ONTUMAIBHBIN CIIOCOO M3MEPEHUs U MCIOJIb30BaTh U3BECTHBIE METObI OIEHKHU MOTPEITHOCTEH
U3MEpEHUN;
HCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMM BEIMYMHAMHU C HCIOJIb30BAaHUEM MPSIMBIX
W3MEPEHUM, MPU TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTaThl MOJTYyYEHHOU
3aBUCUMOCTH (PU3WYECKUX BEIWYMH B BUAC TaOMUI] W TpaduKOB, JejJaTh BBIBOJBI II0
pe3ysbTaTaM MCCIIEI0BAHUS;
coOJ01aTh MpaBuiia 6€30MacHOro Tpyia MpHu MPOBEJICHUHU HCCIIEJOBAaHUN B paMKaxX yueOHOTO
HKCIIEPUMEHTA, Y4€OHO-MCCIIEIOBATENBCKON U MPOEKTHON JEATEIBHOCTH C UCIOJb30BaHUEM
U3MEPHUTEIIBHBIX YCTPOUCTB U JJa00paTOPHOTO 00OPYAOBAHUS,
pemarh pacu€THbIE 3aJlaydl C SIBHO 3aJlaHHOM (PU3WYECKON MOJIENbIO, UCTIONB3Ys (hU3NYecKue
3aKOHBl W TPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/layd BHIOMpATh (HU3MUYECKYIO MOJIEIIb,
BBIIEIATh (pU3MYECKUe BEIUYUHBI U (HOPMYIbI, HEOOXOAUMBIE NJisi €€ pelieHusi, TPOBOAUTH
pacy€Thl ¥ OLIEHUBATH PEATHLHOCTH MOJYYEHHOTO 3HAUCHUSI (PU3NUECKON BETUUHHBI;
pemiarb KadyeCTBEHHBIC 3a/1aud: BBICTPAMBaTh JIOTMYECKHM HENPOTUBOPEUYHUBYIO IIEMOYKY
pacCyKIEHUM C OMOPOii Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHMUS,;
UCIIOJIb30BaTh Opu  pemieHud  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUHU JUIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALIMIT
npecTaBleHuss Y91eOHON U HayYHO-TIOMYJISIPHON MH(GOPMAINH, TOTYyYeHHON H3pa3IuyHbIX
UCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOIYyYaeMyI0 HHPOPMAIIHIO; TPUBOIUTEH IPUMEPHI
BKJIJ]a POCCUMCKUX U 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HayKd, OOBSCHEHHE MPOIECCOB OKPYKAIOMIETO MHUpPA, B PA3BUTHE TEXHUKH H
TEXHOJIOT UM,
UCIIOJIb30BaTh  TEOPETHUYECKHE 3HAHWS 10 (U3MKEe B TMOBCEAHEBHOW IKWU3HU JIJIS
oOecrieueHus1 6€30MACHOCTH MPHU OOpAIICHUH C MPUOOPAMU U TEXHHUYESCKHUMU



YCTPOMCTBAMH, JJIsl COXPAHEHUS 3I0POBbS M COOIIOACHNUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYXKAIOLIEN CPEAE;

paboTaTh B TPYMIE C BBHIMOJIHEHHWEM PAa3IMYHBIX COIMAIBHBIX DPOJICH, IUIAHUPOBATH PaboTy
TPYMNIbI, PalMOHAIBHO pAcCHpeneNiaTh OOS3aHHOCTH U IJIAHUPOBATh JACSITENBHOCTH B
HECTAHJIAPTHBIX CUTYalHMsX, aJeKBaTHO OIEHUBATh BKJIAJ KaXKIOTO U3 YYaCTHHUKOB TPYTMIHI B
peleHne paccMaTpUBaeMO POOIEMBI.

K konny oOyuenus B 11 kiacce mpeaMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh COPMUPOBAHHOCTH Y O0YUAIOIINXCS YMECHHIA:

JEMOHCTPUPOBATh HA TpHMEpax pojb U MeCTO (U3HKH B (OPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHWUKU W TEXHOJIOTHA, B MPAKTUIECKON
TESITeNFHOCTH JTIFO/ICH, 1IETOCTHOCTh U €IMHCTBO(U3UUECKON KapTUHBI MHPA;

YUYUTBHIBATh TPAHUIBI MPUMEHEHHS HM3yYEeHHBIX (U3MUECKUX  MOJENCH: TOYCUHBIN
DIIEKTPUYECKHUI 3apsi, Jyd CBETa, TOUYCYHBIH HCTOYHUK CBETa, SJEpPHAs MOJEIb aToMa,
HYKJIOHHAsI MOJICJTb aTOMHOTO Si/Ipa TIpY perieHn: (pU3NIecKux 3aj1ad;

pacrno3HaBaTh (U3WYECKHE SBICHHUS (TMPOIECCH) W OOBACHATHP MX Ha OCHOBE 3aKOHOB
DIIEKTPOJIMHAMUKY ¥ KBAHTOBOW (DM3HKH: DJIEKTPUUECKAs MPOBOANMOCTD, TEIJIOBOE, CBETOBOE,
XHUMHAYECKOE, MarHWTHOE JEWCTBUS TOKA, B3aWMOJICHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIUS, JCHCTBUE MAarHUTHOTO TOJISi HAa TPOBOJHHUK C TOKOM W JIBIXKYIIUHCS 3aps,
ANIEKTPOMArHUTHbIE KOJEOaHUs ¥  BOJHBI, MPSMOJMHEHHOE PpacIpOCTPAHEHHE CBETa,
OoTpakeHHe, IpesroMieHrue, uHTepdepeHnns, nudpakius U MOJIpU3aIUs CBETa, THUCIIEPCHUs
cBera, (orornexkrpuueckuit 3ddexr (dhororddekr), cBeTOBOE MaBICHHE, BO3HUKHOBEHUE
JUHENYATOro CIEeKTpa aToMa BOAOPO/Ia, €CTECTBEHHAsI M HICKYCCTBEHHAs! PaJIMOAKTUBHOCTD;
ONKCHIBATh M3YYCHHbIE CBOMCTBAa BelIECTBA (IJIEKTPUUECKHE, MarHUTHBIE, ONTHUYECKHE,
AIEKTPUUECKYIO MMPOBOJIUMOCTD PA3IHYHBIX CPEI) U DJIEKTPOMATHUTHBIE SIBJICHUS (TIPOIECCHI),
UCTIONIb3YS (U3MUECKUE BEIUYMHBI: DJICKTPUUYECKUN 3apsll, CHUlla TOKa, DIIEKTPUYECKOE
HaIpsDKEHHE, DJIEKTPUYECKOE COMPOTUBIEHUE, PA3HOCTh MOTEHIIMANIOB, AJIEKTPOBHKYIIAS
cwia, paboTa TOKa, HWHAYKIMS MarHuTHOro mois, cuina Awmmepa, cwuna Jlopenia,
WHIYKTUBHOCTh KaTYIIKW, SHEPTUS JIEKTPUUECKOTO U MAarHUTHOTO TIOJIEH, IEPHOJ U YacToTa
KonebaHuil B KojeOaTelnbHOM KOHTYpE, 3apsj M CHJIa TOKa B IPOLECCe TapMOHUYECKHX
AIIEKTPOMArHUTHBIX KOJIeOaHUM, (OKYCHOE pacCTOSTHUE U ONTHYeCKas cuja JMH3bI, MpH
ONMMCAHWM TIPaBUILHO TPAKTOBaTh (DU3UYECKUN CMBICI HCIOJIB3YEMBIX BEIWYWH, WX
0003HaUYEHUsI W EIMHMIbI, YKa3blBaTh (DOPMYIbI, CBS3bIBAIOIINE JaHHYIO (U3UUYECKYIO
BEIIMYHMHY C JPYTUMH BEJIUYUMHAMM;



OTMCHIBATh M3yUYEHHBIC KBAHTOBBIC SIBJICHHS M MPOIECCHI, UCTIONB3YS (PU3NUCCKUE BEITMUUHBI:
CKOPOCTh DJIEKTPOMAarHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBETA, DHEPTUS W HMITYJIbC
¢dboToHa, MepuoI MONypacmaaa, dHEPrusl CBS3M ATOMHBIX SJEp, MPH ONWCAHUM TPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HCIOJIB3YEMBIX BEIUYMH, MX OOO3HAYCHHS W €IUHHIIBI,
yKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BETUYHHY C IPYTUMHU BEITHUNHAMH,
BBIUUCIISTH 3HaUCHUE (PU3NIECCKON BEITHMYNHEI;

aHAM3UPOBAaTh (U3MUYECKHUE TIPOIECCHl W SIBJICHHS, HCHONB3ysS (HU3MUECKHE 3aKOHBI H
OpUHLOUTB: 3akoH OMa, 3aKOHBI TMOCTEAOBAaTENIbHOTO W MapaJljIeIbHOTO  COSAMHEHUS
NPOBOJHUKOB, 3akoH Jxoyms—JleHma, 3akoH SJIEKTPOMAarHMUTHON WHAYKIIMH, 3aKOH
NPSIMOJIMHEWHOTO PacHpOCTPaHEHUS! CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI MPEIOMIICHHUS
CBeTa, ypaBHeHHE OWHIITEWHa 1 (oTodddekTa, 3aKOH COXpaHEHHs] HSHEPTUH, 3aKOH
COXpaHEHHUs HMITYJIbCa, 3aKOH COXpPAaHEHHUS DJEKTPUUECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoOBOTO YHCIIa, MOCTyNaThl bopa, 3aKOH pagMoOaKTUBHOTO pacraja, MpU STOM pa3indaTh
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKCHHE W YCIOBHS (TPAaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTIpPE/ICTISITh HAIPABJIICHWE BEKTOpA MHIYKIIMU MAarHUTHOTO TIOJSI MMPOBOJHUKA C TOKOM, CHIIBI
Awmrnepa u cuibl JIopeHna;

CTPOWTH U ONHCHIBATH N300pakeHHE, CO3aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JTMH301;
BBIMIOJHATh JKCIEPUMEHTHI MO HCCIEAOBAHMIO (U3MYECKUX SBICHUHW M TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEpPEHUi: Tpu 3TOM  (HOpPMYIHUPOBATh
npoOyiieMy/3aayy W TUNOTE3y Yy4eOHOTO  OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEIJI0)KEHHOTO 000pYyI0BaHNs, IPOBOJIUTH ONBIT U (DOPMYIIUPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHbBIE M3MEPEHUs (PU3UUYECKUX BEJIMYMH, MPU ATOM BBIOUpATH
ONTUMAJIBHBIN CIOCOO M3MEPEHHS M UCIIOIb30BaTh U3BECTHBIC METObI OIICHKH MOTPEIIHOCTEN
W3MEPEHUM;

MCCJIEeIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C MCIOJIB30BAHUEM MPSMBIX H3MEPEHUI:
MIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIHTATHI MOTYUYEHHON 3aBUCHMOCTH
bu3NYeCKUX BEJIMYMH B BHAE TaOMUIl W TpaduKOB, JeiaTh BBIBOJABI IO peE3yibTaTaM
UCCIIEIOBAHMS;

co0roaTh npaBuia 0€30MacHOro TpyAa MPH MPOBEACHUHU UCCIEI0BaHUI B paMKaX y4yeOHOro
HKCIEPUMEHTa, Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHOU JAESATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTEITBHBIX YCTPONCTB U 1a00paTOpHOTO 000PYAOBAHMUS;

pemaTs pacuéTHbIE 33/a4d C SABHO 3aJlaHHOM (M3MYECKON MOJENbI0, UCTIOIB3Ys (pusmueckue
3aKOHBI M IPUHITUIIBI, HA OCHOBE aHaJlM3a YCJIOBUS 3a/1a4uu



BbIOMPATh (PU3NYECKYIO MOJENb, BBIIEIATh (PU3NYECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOIUMBbIE
st €€ pelleHus, NPOBOAUTH PAcdy€Thl M OLEHUBATH PEATBHOCTh IMOJYYEHHOTO 3HAUYCHMS
(hu3MYeCKON BEIUUUHBIL;
pemarb KayeCTBEHHBIE 3aJauyd: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO LIETIOUYKY
paccyKJIeHUH ¢ OMOpoil Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;
UCIIOJIb30BaTh npu pelIeHUH yueOHBIX 3aaa4 COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETAILIUUN
MpeCTaBlieHUs Y4eOHOM U Hay4yHO-NOMYJISPHONM MH(OpPMAIUH, TOTYYEHHON U3pa3InYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIYyHaeMyl0 HHGOPMAINIO;00bsCHATh TPUHIIUITBI
JEUCTBUSL MaIIUH, TPUOOPOB u TEXHUYECKUX
YCTPOICTB, pa3innyaTh yCIOBUS UX O€30MaCHOr0 UCHOIb30BaHMS B TOBCEHEBHON KU3HU;
MPUBOJIUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHBbIX YUEHBIX-(PU3UKOB BPa3BUTUE HAYKH,
B 00BSICHEHHE MPOLECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEJHEBHOM >KU3HHUIIS 0OeCrieYeHUs
0e3omacHOCTH TMpH OOpalleHHWH ¢ MpuOoOpaMU W TEXHUYECKUMHU YCTPOWCTBAMHM, JUIS
COXpaHEHHS 370pPOBbS M COOJIIOJICHHS HOPM SKOJOTHYECKOrO MOBEIEHUS B OKpYXKaroleh
cpene;
paboTaTh B TPYyNIE C BBIMOJIHEHUEM PA3JIMUYHBIX COIMAIBHBIX POJIEH, MIIaHUPOBATh PadOTY
IpYNIbl, palMOHAIBHO pacHpeneniaTh OOA3aHHOCTH U IJIAaHUPOBAaTh JESTEIBHOCTH B
HECTaHJAPTHBIX CUTYallUsAX, aJ€KBATHO OIL[CHUBATh BKJIAJ Ka)KIOrO M3 yYAaCTHUKOB IPYMIIbI B
pelleHne paccMaTpruBaeMoil mpoOIeMBbl.



TEMATHUHYECKOE IINTAHUPOBAHHME 10

KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3ieioB U TeM (uudpossbie)
Ne /i NporpaMmel Beero KonTposnbneie  IIpakTuieckne  ogpasoBaTenbHbie
padoTsbI padoThI pecypcbl
Paznen 1. DUSUKA U METOJAbI HAYYHOI'O ITIO3HAHUA
bu6mmoreka [IOK
11 @du3KKa ¥ METOJIbI HAYYHOT'O TIO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Utoro o pazmeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 funemariia > 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 flunamitia 8 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHECHUS B MEXaHUKE 6 1 1 https://m.edso0.ru/7fALbF72
Wtoro mo pazneny 19
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 8 1 bubnnorexa [JOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubmmoreka [JOK
3.2 10
OCHOBBI TEpMOMHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELIECTBA. 5 bubnuoreka [IOK

da3oBbIE epexoabl

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



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

Utoro no pazgeny

23

Paznea 4. JIEKTPOAUHAMMUKA

bu6mmoreka [JOK

41 UICKIPOCTATHKA 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBIN 2neKTpUYeCKUid TOK. TOKHM B 13 bubnuorexa [JOK

' Pa3IUYHBIX CpeIax https://m.edsoo.ru/7f41bf72
Wroro mo paznmeny 23
Pazngen 5. OBOBIIAIOIEE IOBTOPEHUE
5.1 O6o01mmatoriee MOBTOPEHHE 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosmuecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3ae/oB U TeM (undpossie)
Ne /i IporpaMmel Beero Konrtpoabnbie IIpakTudeckue oGpaszoBaTennbHble
padoTsbI padoThI pecypcsl
Pa3znea 1. 9JIEKTPOAUHAMMUKA
11 MarsuTHO€ 1oJje. DJIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKIHS https://m.edso0.ru/7f41c97¢c
Utoro no pazgeny 11
Pa3nen 2. KOJIEBAHUSI U BOJIHbBI
b1 MexaHW4eCKUE U DJIEKTPOMArHUTHBIC 9 1 bubnnoreka [JOK
' KoJIe0anus https://m.edso0.ru/7f41c97¢c
5 9 MexaHW4eCKUEe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onritia 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro o pazueny 24
Paznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI crIeMaIBHON TEOPUU 4 1 bubnnoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DIIEMEHTHI KBAHTOBOW ONTHKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue aToMa 4 bubnuorexa [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c

bu6mmoreka [{OK

43 AToMI0€ 1pO y https://m.edsoo.ru/7f41c97c
Wtoro mo paznery 16
Paznen 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKH

bu6mmoreka [{OK
5.1 DNEeMEHTBl aCTPOHOMUU U aCTPO(UZUKHI 7 httos://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOHIEE IIOBTOPEHUE

bu6mmoreka [IOK
61 Obobuaromee nosropetie 6 https://m.edso0.ru/7f41c97¢
Wtoro o pazueny 6
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

» ®uzuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakmueit [lapdentreBoit H.A., AkimonepHoe o6miectBo «3narenbcTBo
«IIpocsewmenue»

» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkiimonepHoe o61miectBo «3narenbcTBo

«HpOCBGIIICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

* Jlunaktuyeckue matepuansl @uszuka 10 kinace / A.E.Mapon,E.A.Mapon. — M.:
NznarenscTBO «/Ipoda», 2018 r.

» COOpHUK 3a1aHUM U caMOCTOSATEIbHBIX padoT «Dusuka 10», JI.A. Kupuk,
10.1. Tuk- M.:MNnekca 2019r.

» TemaTtrueckre KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paboThl mo ¢usuke 10 kimace
[ O.N.I'pomuieBa. — M.: M3narenbctBo «IK3aMen», 2019 T.

* Innaxktuueckue matepuansl @usnka 11 xknace / A.E.Mapon, E.A.Mapon. — M.:
N3narenbcTBO

* «Jlpodar, 2018.

* TemaTuueckrie KOHTPOJIbHBIE U CAMOCTOSATENIbHBIE pa0O0THI 10 Gusuke 11 knace

/O.1.T'pomnieBa. — M.: UznarenbcTBO «OK3amen», 2019 r.



* COOpHUK 3a1aHUI U caMOCTOATENbHBIX padoT «Du3uka 11», JI.A. Kupuk,

0.1, Iuk- M.:Nnekca 2019r.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

» bubnnoreka I_[I/I(I)pOBOFO O6p3,30BaTeJIBHOI‘0 KOHTEHTa. — Pexxum A0CTyla:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b-
664814b67e7d

* Enunas komnexius nudpoBeIX 00pa3oBaTeNIbHBIX pecypcoB. — Pexxum gocryna:
http://school- collection.edu.ru

» denepanbHBIi IEHTP HHPOPMAITMOHHO-00pa30BaTEIBLHBIX PECYPCOB. — Pexum
nocryma http://www.fcior.edu.ru/

* [{ludpossie oOpazoBaTeabHbIE peCypchl. — PexxuM mocTyma:

http://www.openclass.ru


http://school-/
http://www.fcior.edu.ru/
http://www.openclass.ru/
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