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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 ¢us3uke 0a30BOr0 YpOBHS Ha YpPOBHE CpeIHEro oOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTaMm
OCBOEHHS OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMUMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3anusaXx Pocculickon Oenepanuu, pean3yIOIINX OCHOBHBIE
oOpa3oBaTeIbHbIE IPOTPAMMBI.

Copepxanue mporpaMMbl 1o  (u3uMke HampaBieHO Ha (OpMUPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHblI MHupa oOyyaromuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3MKe Ha 6A30BOM YpOBHE HA OCHOBE CUCTEMHO-/IESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim O®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METalpeMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHbIX
CBs3€ll (PU3MKM C EeCTECTBEHHO-HAYUYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UKH: JTUYHOCTHBHIE,
MeTarpeIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

IUITaHUPYEMBIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKH Ha 0a30BOM YpPOBHE, B TOM
quCcIIe IPEIMETHBIE Pe3yJIbTaThl 110 F01aM 00y4EHHUS;

cozepkanue yueOHoro npeamera «dusnkay 1o rogam o0y4eHus.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «®PU3UKA»

dusrka Kak Hayka 0 Haubosiee OOIIMX 3aKOHAX MPHUPOJIBI, BBICTYIIAs B KaueCTBE
y4eOHOT'0 TIpeIMETA B IIKOJIC, BHOCUT CYIIIECTBEHHBIH BKJIAJ] B CUCTEMY 3HAHUH 00
okpyxaroreM Mupe. IIKompHBIM Kypc (QU3NKH — CHCTEMOOOpPA3yIOUUN s
€CTEeCTBCHHO-HAYYHBIX YUYEOHBIX TIPEJIMETOB, IIOCKOIBKY (PU3NUECKUE 3aKOHBI
JeXKaT B OCHOBE IIPOIICCCOB U SBICHHWH, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
NMpUMCHECHUE  (PU3WUECKUX 3HAHUK  ONpenesseT XapakTep H  Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOTHH B cQepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCQ, TOJIYY€HHUSI HOBBIX MaTE€pUAJIOB C 3aJaHHBIMU CBOMCTBAMU U APYTHUX.
N3yuyenne Qu3MK BHOCHUT OCHOBHOW BKJAJ B (DOPMUPOBAHHE E€CTECTBEHHO-
HAayYHOW KapTHUHBI MHUpa oOydYaromuxcs, B (OpMHpOBaHHE YMECHHUH IPUMCHSTH
Hay9YHBIA METO]T IIO3HAHUS MPY BBIMTOJTHEHUH UMHU YIeOHBIX UCCIICIOBaHU.

B ocHOBY kypca pusuku Ay ypOBHSA CpeAHEro oOIero oOpa3oBaHMS IMOJOKEH
pAn uaeH, KOTOPhIE MOXKHO paccMaTpPUBaTh KaK MPUHIIUIIBI €70 MOCTPOCHHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepHUall U3 BCEX pa3AeiaoB (HU3NKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanusayuu. B cOOTBETCTBUM C HEW MaTepHall Kypca (PU3UKU 00bEIUHEH
BOKpyr ¢usuyeckux Tteopud. Bemymum B Kypce sBisieTcss (popMHupoBaHHE
MPECTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpPUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNOpearnonaraetT MCHOJb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes npuknaonoti nanpasiennocmu. Kypc Gu3MKu npesrnonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX NPWIOKEHUM H3yYEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonozuzayuu peanuzyercsi MOCpeICTBOM BBEACHUS JIIEMEHTOB COJEPKaHuUs,
NOCBSIIEHHBIX SKOJOTUYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C
pa3BUTHEM TEXHUKHM W TEXHOJOTHM, a Takke OOCyXkAeHus mpodiaeM
PalMOHAILHOTO MPUPOAOTIOIB30BAHUS U SKOJIOTHYECKON 0€30MacHOCTH.
CTepXKHEBBIMH dJIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpeIHEro oOIIero
oOpa3oBaHus SBJISOTCA (u3nueckue Teopuu (PopMUpOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PUZNYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHUSAX O TMPUPOAE, TpaHUIAX
NPUMEHUMOCTH TEOPUM, IS ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CucTeMHO-/IeSITeIbHOCTHBIN TOJIX0/T B Kypce (PU3MKH peau3yeTcsl MPexie BCEero
3a CYET OpraHU3alMHM HKCIEPUMEHTAJIBbHON JedaTenbHOCTH oOywaroutuxcs. s
0a30BOro ypoBHSA Kypca (PU3MKH — 3TO HCIIOJIb30BAHUE CHUCTEMbI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U  JIaDOpaTOpHBIX padoT, KOTOphlE B
nporpaMmme 10 ¢u3MKe OObEIUHEHBI B OOMIMKA CHUCOK  YYECHUYECKUX
paKTUYECKUX paboT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX pador,
OPOBOAMMBIX JJIi KOHTPOJSI U OIICHKH, OCYIIECTBISETCA yYaCTHUKAMHU
o0pa30BaTeIBbHOTO TPOIECCa HUCXOJs W3 OCOOCHHOCTEW IIJIAaHUPOBAHUS W
ocHameHuss kaOwHeta (¢u3uku. Ilpu 3ToM obecrmieunBaeTcs  OBJIAJICHHC
OOy4YaroMMMHCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (PU3NUYECKUX BEIWYHUH W TOCTAHOBKY OMBITOB IO TPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHuE yaenseTcs pelleHHI0 pacYETHRIX U Ka4eCTBeHHBIX 3aaa4. [Ipu
ATOM JJIsI PAcU€THBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aadydl C SBHO 3aJaHHOMU
¢uznyuecko MOJENbIO, TO3BOJIAIONIME TPUMEHSITh M3YYCHHBIC 3aKOHBI H
3aKOHOMEPHOCTH KakK W3 OJHOr0 pasjesia Kypca, TaK U HUHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3aJaHUS HA
OOBSICHEHHE TPOTEKaHWS (PU3MUECKUX SIBICHUW W TIPOIECCOB B OKPYKAIOMICH
KU3HU, TpeOyromwue BbIOOpa (U3MUECKOW MOMENH MJisi CHUTyallud MPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OI'OC COO k maTepuaibHO-TEXHUYECKOMY
o0ecrnieueHUI0 yuyeOHOro mpolecca 0a30BbId YpOBEHb Kypca (PU3MKKM HA YpOBHE
cpeaHero oOIIero oOpa3oBaHMs MOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
KaOuHeTa (U3MKU WM B YCIOBHUSIX WHTETPUPOBAHHOTIO KaOWHETa MNPEAMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaObuHeTe (U3MKU AOIKHO OBITH HEOOXOAMMOE



nabopaTopHoe OOOpYAOBAHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
(pu3HKe YUEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.
JlemoHcTpanmoHHoe o0opyAoBaHue (GOPMUPYETCS B COOTBETCTBUU C MPUHLHUIIOM
MUHUMAJIBHON JTOCTaTOYHOCTH M OOECTIeYMBAECT MOCTAHOBKY IEPEUMCIICHHBIX B
porpamMme o (pU3MKe KIIOYEBBIX JEMOHCTPALMNA NIl UCCIEAOBAHUS M3y4aeMbIX
SABIICHUI ¥ TIPOIECCOB, SMIUPHUECKUX U (YHIaMEHTAIBHBIX 3aKOHOB, WX
TEXHUYECKUX MPUMECHEHUI.

JlabopatopHoe oOopydoBaHUE JJISI  YYCHHYECKHX  MPAKTHYECKUX  paboT
dopmMupyeTcsi B BHIE TEMaTHYECKUX KOMIUICKTOB M OOECIEYMBACTCS B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOyyamomuxcs. TemMaTHdyecKue KOMIUICKTHI
1abopaToOpHOro 000pYyNOBaHUSA JOKHBI OBITh MOCTPOECHBI Ha KOMIUJIEKCHOM
MCTIOJh30BAaHUH AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPHUTETBHBIX CHCTEM B BUEC HU(PPOBBIX JTa00paTOPHil.

HEJIA U3YYEHUA YYUEBHOI'O ITPEIMETA «®U3UKA»

OCHOBHBIMH IIEJIIMH M3yYCHHUS (PU3UKH B 00IIeM 00pa30BaHUHU SIBIISFOTCS:

. dbopMHpOBaHUE WHTEpPeca M CTPEMIICHHS OOYdYalIIUXCAd K HaydHOMY
U3YYCHHWIO TPUPOJBI, pPa3BUTHEC WX HHTEUICKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

. pa3BUTHE TNPEICTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUpPOBAHUE
UCCJIEA0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIUM SIBJICHUSIM;

. dbopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yiibTaTa M3y4eHHUsI OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

. dbopMupoBaHUE yYMEHUW  OOBICHATH SIBICHHS C  HCIOJIb30BAaHUEM
(bu3MUecKNX 3HAHUN 1 HAYYHBIX JOKA3aTEIbCTB;

. dbopMHUpOBaHUE TPEACTABICHUNA O POJIU (PUMKH I Pa3BUTHS JAPYTHX

€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne H3TUX 1eled o0ecrneynBaeTCsi pelIeHWeM CIEAyIoIMUX 3a7a4 B
Ipoliecce U3ydeHus Kypca (GU3NKHA Ha YPOBHE CPEHETr0 00Iero 00pa3oBaHus:

. NpUOOPETeHNE CUCTEMBI 3HAaHUK 00 00X (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKYy,  MOJEKYSIpHYI  (u3uKy,
AIEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acTpO(PH3NKH;

. dbopMupoBaHWE YMEHUW TPUMEHSTh TEOPETUYECKUE 3HAHUA  JUIS
00BsiCHEHUS (PU3NYECKUX SIBICHUN B TPHUPOAC W ISl MPUHATHUS TPAKTHUICCKUX
pEIICHU B MOBCETHEBHOW KU3HU,

. OCBOCHHE CIIOCOOOB pEIIeHUs pPa3jIMYHbIX 3a7a4 C SIBHO 3aJaHHOU
duznueckor Monenbo, 3a/ad, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHLHOE CO3/IaHHE
bu3UIeCcKON MOICIH, aJICKBATHOW YCIOBUSAM 3aJ1aUH;

. NOHUMaHue (U3NYECKUX OCHOB M TMPUHLMUIOB ACHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO CPENY;
. OBJAJICHHUE METOAAMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEIACHUS

Gu3MYEeCKUX HSKCIIEPUMEHTOB, aHalM3a M HHTEpHperauud uHopManuu,
ONpPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3YyJIbTaTa;



. CO3JaHHE YCJIOBUH JUIS PA3BUTHS YMEHUN IIPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOMN JAEATEILHOCTH.

MECTO YYEBHOI'O ITPE/IMETA «®U3UKA» B YYHEBHOM IIJIAHE

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro OOIIero
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipenmaraemeiii B mporpaMme 1o (QU3MKE TMEpeueHb JabOpaTOpPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIh JIEJIaeT BBIOOD
npoBeAcHUsl J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBUAYAJTBbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT0 TO3HAHUS

®usnka — Hayka o npupoje. HaydyHble METOAbI MO3HAHUS OKPYXAIOIIEro MUpa.
Ponp skcnepuMeHTa M TEOpUM B NPOLECCE MO3HAHMS MPUPOABL. JDKCIIEPUMEHT B
pusuke.

MopenupoBanue (U3MYECKUX SBIGHUW U TpoueccoB. HayuHbie rumoressl.
duznyeckue 3aKOHbBI U TeOpUH. ['paHUIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHUMI COOTBETCTBUS.

Ponb u Mecto pusuku B opMUpPOBAHUU COBPEMEHHOW HAY4YHOW KapTHHBI MHUpPA, B
IPaKTUYECKOU NESTENbHOCTH JIFOAEH.

Jlemoncmpayuu

Amnaiorossle U HU(POBbIE U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUYHKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JBHIKCHHS.
Cucrtema otcuéra. TpaekTopusi.

Ilepemenienne, CKOPOCTh (CPEIHSAS] CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepuaJbHOM TOYKH, UX NIPOECKUUMU HA OCHU CHUCTEMBbI KoopauHaT. CrokeHue
MIEPEMEILICHUN U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE TMPAMOJUHEHOE JBWXKeHue. [ 'paduku
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHS, IYTH U NEPEMEIICHHUS
MaTepuaiIbHONW TOYKUA OT BPEMEHH.

CBoOomHoe nazieHre. Y CKopeHre CBOOOTHOTO ITaICHHUS.

KpuBonmueitnoe nBwkeHue. JIBH>KEHHE MATEPUAIBHOW TOYKH IO OKPYKHOCTH C
MIOCTOSIHHOM IO MOJYJIK0 CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOPOCTb.
Ilepuon u yactora oopaienus. LleHTpocTpeMUTenbHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: CIIUJIOMETP, JIBUKECHUE
CHapsJI0B, LICIIHBIE U PEMEHHBIEC NIEPENAYU.

Jlemoncmpayuu

Mogens cucTteMbl OTCuéTa, WUIIOCTPALUs KHHEMAaTHYECKUX XapaKTEePUCTUK
JIBUYKEHUS.

[IpeoOpazoBanue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Taenue Ten B BO3IyXE U B pa3peKEHHOM MPOCTPAHCTBE.



HaGmionenne paBuwKeHHsl Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpaneHnne ckopocTy npu ABUKEHUHU M0 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomol

N3ydyeHne HEPaBHOMEPHOTO [JBWKEHUS C LEJIbI0 ONPEACICHUS] MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY IMYTSIMHU, NOPOUJACHHBIMH TEIOM  3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHune nBUXKEHMS 1IapuKa B BA3KOUW )KUKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[TpuHumnn otHocutenbHOCcTH ['anmunes. Ilepseit 3akoH Hprorona. MHepuunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uniuu cui. Bropoit 3akoH HbroToHa miis
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuna tsokectu. [lepBasg kocMudeckasi CKOpOCTb.
Cuia ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buawsl Tpenus (mokosi, ckonbkeHus, kadenus). Cwia tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl. YcimoBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue yCTpOMCTBA U NMPAKTUYECKOE TPUMEHEHNE: TTOAIIUITHUKY, JBUKECHUE
UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aMMOIECHCTBYIOMIUX TEN.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

N3yuenune nBmkeHus Opycka 1Mo HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIOPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMaIiuH.

HccnenoBanue yciioBui paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO OCh BPALLICHHUS.
Tema 3. 3akonvt coXxpaneHus 6 mexaHuke



Nmnynbc MaTepuanbHON TOUYKHM (Tena), CUCTEMbl MaTepUaIbHbIX TOYeK. MMIynbe
CUJIbl M W3MEHEHHE MMITyJIbCA Teja. 3aKOH COXpPaHEHHs UMITyJlbca. PeakTnBHOE
IBUKCHUE.

Pa6ora cuiibl. MOIHOCT CUJIBIL.

Kunernueckass 5sHeprusi MarepuaJibHOW TOYKM. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUU.

[lotenuuanbuast 3Heprus. [loTeHnmanbHas sHEprus ynpyro AedOpMHUPOBAHHOM
npyxuHsbl. [loTeHUManbHas SHEPrus Tejaa BOJIU3U NOBEPXHOCTH 3EMIIH.
[loTeHnuanbHble U HEMOTEHUMANbHbIE CHIbl. CBsi3b PaOOThl HEMOTEHIUATbHBIX
CUJ C M3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI Tel. 3aKOH COXPaHEHUS
MEXaHUYECKOU DHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue YCTpOWCTBA U IIPAKTUYECKOE IIPUMEHEHME: BOIAOMET, KOIED,
IPY>KUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHKEHUE.

[lepexoa MOTEHIIMATBEHON SHEPTUN B KHHETHUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyenue aGCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIBIO JBYX OJAMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBsi3U pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEpruu Tena
Ha [IPUMEpE PACTAKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. MousiekyasipHasi pu3uKa ¥ TEPMOJMHAMMKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysusa. Xapakrep ABMIKECHUS W
B3aMMOJICVCTBUSA YacCTHUI[ BemecTBa. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPJBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjeel. Macca u
pa3mepsnl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmnepatrypa m €€ wusmepenue. lllkana Ttemmeparyp
[enbcus.

Mogens uaeanbHoro rasa. OCHOBHOE YpPaBHEHUE MOJIEKYISPHO-KMHETUYECKOU
TEOpUU HUJeaNbHOTO Tas3a. AOCOJIOTHAs TeMmrmeparypa Kak Mepa CpeaHeu
KMHETHUYECKOW 3HEPTUM TEIUIOBOrO JABMXKEHUS 4dacTull rasza. lllkama temnepatyp
KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
Janerona. M3ompoueccbl B HAECATBHOM Ta3€ C€ MOCTOSHHBIM KOJHWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBIeHUE H3O0MPOIECCOB: HM30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapOMETP.
Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BellecTBa, (poTorpaduu MoieKysa
OPraHUYECKUX COCITMHCHU M.

OmnbrThl 10 T Py3Un KUJKOCTEH U Ta30B.



Mogens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HTepHa.

OnbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOJICUCTBUS.
Mojenb, WILTIOCTPUPYIOLIAs MPUPOAY AABICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WIIIOCTPUPYIOIINE  YpPABHEHHWE  COCTOSIHUS  MJEAIBHOTO  rasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Omnpenenenue Macchl BO3/lyxa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHH 00bEMa
KOMHATBHI, JJABJICHUSI U TEMIIEPATYPhI BO3JyXa B HEM.

UccnenoBanne 3aBUCUMOCTH MEX1Yy MapaMeTpaMu COCTOSHUS Pa3peKEHHOro ra3a.
Tema 2. Ocnosvl mepmoouHamuxku

TepMoauHamuueckas cuctemMa. BHYTpEeHHsii DSHEprusi TEPMOJMHAMUYECKON
CUCTEMBI U crIocoObI €€ n3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEpPrus  OJHOATOMHOIO  MJAEaJbHOrO  rasa. Buasl  Temjuonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y AeIbHasl TEIIOEMKOCTh BEIICCTBA.
KosnuecTBo TemIOTHI NpU TETUIONEPEIAYE.

[TonssiTue 006 angmabaTtHOM mporecce. IlepBbIii  3aKOH  TEPMOJAMHAMUKH.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAWMHAMHKU K wu3omporeccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh Mpo1iecCoB B IPUPO/IL.
TermoBbie MamuHbl. [IpuHIMIBL HecTBUS TEIIOBBIX MamuH. [IpeobpazoBanus
HHEPTrUU B TEIUIOBBIX MamMHaX. Kodp@UIHMEeHT MOJe3HOro ACHCTBHUS TEIIOBOM
maruHbl. [ukn KapHo u ero koadduiueHT noiesHoro AeHCTBUS. DKOJIOTHUECKHE
pOOJIEMbI TEIUIOIHEPTETUKH.

TexHuueckne ycTpoilCTBa U MPAKTUUYECKOE NMPUMEHEHUE: JBUTaTEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIAUIIHOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEW PHEPrUM Tesa MPU COBEPIICHUH PAOOThI: BBIJIET MPOOKH
u3 OyTBUIKM TOJ JEHCTBHMEM CKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JTaTyHHOM
TpyOKe yTéM TpeHUS (BUICOAEMOHCTPAITNS ).

N3meHeHne BHYTpEHHEN SHEPTUH (TEMIIEpaTypbl) Tela NpH TEIUIoNepeaye.

OmnbIT 0 aabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).
Mogenn mnapoBoil TypOWHBI, JIBHUrateiii BHYTPEHHErO CTrOpaHUs, PEAKTUBHOIO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenune yaenpbHON TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeuecmea. Dazoevie nepexoovt
[TapoobpazoBanne u KoHaeHcaius. Hcmapenue u kuneHue. AOCOTIOTHAs W
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHbld map. YnaenbHas TEIIIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATypPhl KUIICHHSI OT JaBJICHHS.

TBépnoe Tteno. Kpucraminueckue u amopdubie Tena. AHU30TPONUS CBONCTB
kpuctawioB. JKuakue kpuctawibl. CoBpemeHHble Matepuanbl. [LiaBnenue u
KpUcTaJmu3anus. Y ienpHas TemioTa miasienus. Cyonumanusi.

VYpaBHeHHEe TENI0BOr0 OanaHca.



TexHudeckue yCTpoMCTBA W MNPaKTUUECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KaTOPUMETP, TEXHOJOTHH TMOTYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAaHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

Cnioco0bl U3MEpPEHHUS BIAKHOCTH.

HaGmtoneHne HarpeBaHus U MJIaBJISHUS] KPUCTAUIMYECKOTO BEIIECTRA.
JleMoHcTpaIus KpUCTAILIOB.

Yuenuuecxuii sxcnepumenm, rabopamophule pabomoi

N3mepenne 0THOCUTETHLHOM BIAXXKHOCTH BO3AYXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

DJeKTpr3alus Teji. DJEeKTpUYecKui 3apsi. JIBa BuAa AIEKTPUUECKUX 3apsijioB.
[IpoBOHMKM,  OHUAJIEKTPUKK W TOJAYNPOBOJAHUKH. 3aKOH  COXpaHEHUs
AJIEKTPUYECKOTO 3apsija.

B3aumoperictue 3apsigoB. 3axkoH Kynona. TodedHbI 3JI€KTpUYECKUM 3apsil.
Onektpuueckoe mnosie. Hanpsiok€HHOCTh  anekTpuueckoro mnons. [lpuHuun
CYyHEPIO3UIUH BJECKTPUUYECKUX MoJiek. JIMHMU HanpsyKEHHOCTU 3JIEKTPUYECKOTO
HOJISL.

PaGota cun snekrpoctatndeckoro mois. [lortennuan. PazHoOCTh MOTEHLHATOB.
[IpoBOAHUKH W JHUAJIEKTPUKUA B 3JIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
IPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcatop. ONEKTpOEMKOCTh IIJIOCKOTO KOHJEHCATopa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHuueckue yCTpOilCTBA W NPAKTHYECKOE NPUMEHEHHE: BJIEKTPOCKOT,
ANEKTPOMETpP, DJIEKTPOCTaTUUECKas 3alluTa, 3a3eMJICHHE DIIEKTPOINpPHOOPOB,
KOHJEHCATOP, KOMUPOBAJIbHBIN almnapart, CTPyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT IEUCTBUS 3IEKTPOMETPA.

B3aumopelicTBrue Ha3NEKTPU30BaHHBIX TEN.

DIEKTPUUECKOE T0JIE 3apsIKEHHBIX TEll.

[IpOBOHUKH B 3IEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aiuTa.

JIMAIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOpa OT IUJIOIIA[M IUIACTHH,
PacCTOSIHUA MEXIY HUMH U AUAIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3Mmepenne anekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoanunwtii anekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax
DIIEKTPUUYECKUN TOK. Y CJIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MicTouHnKN
toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsixenne. 3akon Oma 11 yyacTKa LENu.



DIEKTPUYECKOE  CONPOTUBIEHHE.  YIENbHOE  CONPOTUBICHHE  BEIIECTBA.
IlocnenoBaTenpHOE, NapAJLIEIBHOE, CMEIIAHHOE COEIMHEHNE IIPOBOJHUKOB.
Pabora  anmekrtpuueckoro  Toka.  3akoH  JDxoyns—Jlenma.  MomHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOABWIKYILASI CUJIAa U BHYTPEHHEE CONMPOTUBICHUE MCTOYHHMKA TOKA. 3aKOH
OmMa fi71s1 MoTHOM (3aMKHYTOM ) A1eKTpruueckoit nenu. KopoTkoe 3ambikaHue.
DONEeKTpOHHAsI MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCThH COMPOTHUBIICHUS
METaJIOB OT TemIepatypbl. CBEpXIIPOBOAUMOCTD.

DneKTpUUecKui TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.
[TonynpoBoauuku. CoOCTBEHHAS U MPUMECHAS MTPOBOJUMOCTH MOIYIPOBOIHUKOB.
CgoiicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM  TOK B pacTBOpax M paciulaBaXx  DJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNA. DIEKTPOIIN3.

DIIeKTpUUYECKU TOK B razax. CamMOCTOSITENIbHBIM M HECAMOCTOSITENIbHBIN pa3ps.
Mounus. [1na3ma.

Texaudeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHUE: aMIIePMETP, BOJIBTMETD,
peocrar, HWCTOYHUKHU TOKa, AIIEKTPOHATPEBATEIbHBIC IpuoOOpHI,
AJIEKTPOOCBETUTEIBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHMSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TTOIYITPOBOIHUKOBBIN IHO/I, TAIbBAHHKA.
Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCUMOCTh CONPOTHUBJIEHUSA UWIUHIPUYECKHX NPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIM MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOJIHUKOB.

[Ipsmoe  wm3mepeHue  aneKkTpoABMXKyHled  cuibl.  KopoTkoe — 3aMblkaHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHMOCTH CONPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBol pa3psan U MpoBOAUMOCTh BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, iabopamoprusie pabomol

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenue HIEeKTPOABUAKYIIEH CHIBI HMCTOYHHMKA TOKA M €ro BHYTPEHHErO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce ocymecTBaseTcs ¢ y4€Tom
COJIEpKaTeNbHbIX MEXIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH,
XUMWH, Teorpadun 1 TEXHOJIOTHH.

Mesxcnpeomemnvie nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBICHUE, HAy4HbIA (hakT, runoresa, (unyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ICeHNE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETh, U3BMEPECHUE.
Mamemamuxka: perieHue CUCTEMbl ypaBHEHUM, JuUHEWHass (QyHKUHUs, Mapadoina,
runepoosyia, ux rpauKd U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIHMHU: CUHYC,



KOCHMHYC, TAaHI'€HC, KOTAaHI€HC, OCHOBHOE€ TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonoeus: mexanudyeckoe JBIKEHHE B KUBOW mnpuponae, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEayH, TEIIOBOE PaBHOBECHE),
3JIEKTPUYECKUE SIBIICHUS B )KUBOU IIPUPOLE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE ATOMOB W MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsT Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKHME CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IUCCOLUALNUS,
rajbBaHHUKA.

T'eoepaghus: BnaxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHue JIBHKEHUN C HUCIOJIB30BAHHMEM MEXaHU3MOB, YUYET
TPEHUS B TEXHUKE, OAUIUITHUKH, UCTIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TEeXHUKE (pakeTra, BOJIOMET U JIpyrue), IBUraTelib BHYTPEHHETO CrOpaHus, mapoBas
TypOUHa, OBITOBOW XOJOAWIBHUK, KOHJIMUIIMOHEDP, TEXHOJOTHH TOJyYSHUs
COBPEMEHHBIX MAaTE€pPHaliOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH,
ANIEKTPOCTATUYECKAs 3aIUTA, 3a3€MJICHUE JICKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, SJEKTPOHArpeBaTelIbHBIC MPUOOPHI, IJIECKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[ToctosiHHBIE MarHuThl. B3auMoaeiCcTBHME TOCTOSIHHBIX MAarHuTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CYyNIepHO3UIIMU MarHUTHBIX TOJIEH.
JluaMM MarHuTHOM WHAYKIMH. KapTWHA JWMHUM MArHUTHOM WHAYKIWHA TOJIS
MOCTOSIHHBIX MarHUTOB.

MarnutHoe mosie mpoOBOJHUKA C TOKOM. KapTuHa JMHUNA WHIAYKIUU MarHUTHOI'O
MoJIsl JJIMHHOTO TMPSIMOTO TMPOBOJIHMKA U 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA,
KaTyIIKX ¢ TOKOM. OnbIT Ipcrena. BzauMopeiicTBre MpoBOJHUKOB C TOKOM.

Cunia AMmnepa, €€ MOAYJ b U HallpaBIICHHE.

Cuna Jlopenna, e€ Moayiab U HampaBlieHUE. [[BHKeHUE 3apsHKEHHOW YacTHUIBI B
OJTHOPOJHOM MarHuTHoM moiie. Pabora cuibl Jlopenna.

SIBiIeHME BIEKTPOMArHUTHOM MHAyKUMHU. [I0TOK BEKTOpa MarHUTHOM WHIYKLUH.
DONEKTpOJABWKYIIas CUJIa HWHAYKUMH. 3aKOH BJIEKTPOMAarHUTHOM HMHAYKIUU
®dapajes.

BuxpeBoe nanexkTpuueckoe Tmosie. OJEKTPOJABIXKYIAs CUJa MHAYKIUU B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.
IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIeHME  CaMOMHAYKLIHH. DNEeKTpOABWXKYIIas  cujia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHuyecKkue yCTpOHWCTBA U MPAKTUYECKOE IPUMEHEHUE: IOCTOSIHHBIC MarHuThI,
JJIEKTPOMArHuThl, JJIEKTPOABUIATENb, YCKOPUTEIMU DJIEMEHTAapHBIX YacTHLL,
MHIyKIMOHHAS I1EYb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O My4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIMU MarHUTHOTO TOJIS.

B3aumopenicteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

ITpaBuno Jlenua.

3aBUCHMOCTb DJIEKTPOJABMXKYIIEH CHJIBI WHIYKIMH OT CKOPOCTH HW3MEHEHUS
MAarHMTHOT'O IOTOKA.

SIBiieHre caMOUHIYKIIH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3y4yeHrne MarHuTHOrO OJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IIOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS 2JIEKTPOMAarHUTHON UHYKIUU.

Pasnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoOMazZHUmMHble Ko1eO0anus

Konebarenbnas cucrema. CBoOOAHBIE MEXaHWYECKUE KosieOanus. ['apMoHnueckue
koneOanus. Ilepuon, wactora, amrummtyna u ¢asza konedbanuit. IIpyKUHHBIHI
MasTHUK. MaTemMaTH4ecKui MasTHUK. YpaBHEHHE TapMOHUYECKHUX KoJieOaHUH.
[IpeBpatienne sHeprUK MPU TAPMOHUYECKUX KOJICOAHUSIX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KoJICOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeIMH Konebanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxalmux KojeOaHWsIX. BBIHYXIEHHbIE MEXaHHYECKHUE
KoseOanus. Pezonanc. BeIiHYX)I€HHBIE 2JI€KTPOMATrHUTHBIE KOJICOaHNS.
[lepemennblii Tok. CUHYCOUIAIBHBIN NMEPEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEUCTBYIOIIEE 3HAUCHUE CUIIbI TOKA M HAIIPSIHKEHUSL.
Tpanchopmartop. IlpomsBomcTBo, mepemada W MOTPEOICHHE DIECKTPUUECCKOM
SHEPIruM. DKOJOTMYECKHE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUECKUN 3BOHOK,
TE€HEepaTop MEPEMEHHOIO TOKA, JIMHUU 3JIEKTPOIIepeaay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KojeOaTeAbHOM cUCTeMbl (NMPYXKUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).

Habnronenue 3aTyxarmnux KojaeO0aHu.

HccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOAHU.

Habmronenue pe3onanca.



CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHUS.

OcuumiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKA W HAIpsDKEHUS OT BPEMEHM) IS
AIEKTPOMAarHUTHBIX KOJIEOAHUI.

Pesonanc nmpum  mocnegoBaTENbHOM — COCIMHEHMM — PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Mopenb JIMHUM 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanue 3aBUCUMOCTH NIEPHOA MaJIbIX KOJeOaHUM rpy3a HAa HUTH OT JIJTUHBI
HUTHU U MACCBI Ipy3a.

HccnenoBanne NEpEMEHHOrO0 TOKAa B LENH M3 TMOCIEI0BATEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYLIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 60TIHbL

MexaHnueckue BOJIHBIL, ycJIOBHS — pacnpoctpaHeHus. Ilepumox. CkopocTh
pacrnpocTpaHeHuss M JyMHa BoOJIHBL. [lomepeyHble W NOPOJOJIBHBIE BOJIHBIL.
Nutepdepennus u qudpakims MEXaHUUECKUX BOJTH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.
DNEeKTPOMArHUTHBIE BOJIHBL. YCIIOBHSl H3JYyYEHHUs] DIIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BekTopoB E, B, V B anekTtpomarnutHo# BonHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPA)XEHHUE, MpEIOMIICHUE, MOJsSpu3anus, Audpakuus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[Ilkana >JIEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 53JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne ycTpoWCTBa W NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MTOTIEPEYHBIX U MTPOIOJILHBIX BOJIH.
Konebmromeecs Teno Kak UCTOYHUK 3BYKA.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBOH PE30HAHC.

HaGmronenne cBsi3n TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILTUTYI0OM M 4acTOTOM
KOJIeOaHMIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHHUE,
nosisspu3anusi, tudpakxius, nHTepdepeHIns.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. IIpsaMonuHENHOE  pacnpoCTpaHEHHE  CBETa B
ogHopoaHou cpene. JIyu ceera. ToyedHbI HICTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. l[locTpoeHue wu300pakeHUl B
IJIOCKOM 3€pKaje.

[Ipenomiienne cBeTa. 3aKOHBI MPEJIOMIICHHS CBeTa. AOCOJIIOTHBIM MOKa3aTelb
npenomieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAKEHHUS.



Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{ger.

Cobwuparomye 1 pacceuBarolue JuH3bl. ToHkas JnuH3a. POKYCHOE PacCTOSHUE U
ONTHUYECKasl cuia TOHKOW JMH3bL. llocTpoeHune u3o0pakeHui B coOMparouux H
paccenBarouxX JiMH3aX. PopMysia TOHKOM JIMH3BI. YBEJIWYCHHUE, JaBacMoe
JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU OIITUKH.

Bonnosas onrtuka. MuTepdepenuust cBera. KorepeHTHbIE HUCTOYHUKHU. Y CIOBUS
HaOJI0JICHUs] MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOW KapTHUHE OT
NBYX CUH(pa3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakius ceta. JudpakiumonHas pemeérka. YcCiIoBUE HAOIIOJIEHUS TJABHBIX
MaKCUMyMOB TMpU TMaJCHUU MOHOXPOMATHUECKOTO CBeTa Ha JAUGPAKIIMOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOMCTBA W  NPAKTUYECKOE MPUMEHEHHWE: O4YKH, JIyIa,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TU(paKImoHHas peméTka, moJIpouI.

Jlemoncmpayuu

[IpsmoniHEliHOE  pacHpoOCTpaHEHHUE, OTpaKEHHWE U MPEJIOMIICHHUE  CBETA.
Ontrueckue mpudopHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBannie cBOWCTB M300paKeHUH B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEIECKOA.

HaGmonenne naTepdepeHum cBera.

HabGmonenue nudpakuuu cBera.

HaGmonenue nucnepcuu ceera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenne nmoisipu3anuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3Mmepenue nmokasarens nNpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKEHUH B JIMH3AX.

Hab6mronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI crienMAIbLHON TEOPUM OTHOCUTEIBHOCTH

['pannnbl TpUMEHUMOCTH Kilaccudeckoul MmexaHuku. l[loctynatsl cnenunanbHOU
TEOPUU OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIMIT OTHOCUTEIFHOCTH DUHINTEITHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJIJIECHHEe BPEMEHHM U COKpAICHHE
JUTUHBI.

DOHeprusi U UMNYJIbC PEISITUBUCTCKONW YACTHUIIBIL.

CBsA3p MacCbl C DHEpPru€l M HUMITYJIBCOM PEIATUBUCTCKOW YaCTULBI. DHEPTUs
MOKOSI.

Pazgen 7. KanToBas pusuka
Tema 1. Inemenmot K6anmoeoi onMuUKU



®oronsl. Popmyna [lnanka cBA3M 3HEpruM QoTOHA C €ro 4YacTOTOM. DHEpPrus u
UMITyJIbC (POTOHA.

OtkpeiTue U uccnenoBanue Qoroddpdekra. Omnpitel A. I'. CtoneroBa. 3aKoHBI
dorordpdexra. YpaBHenue OitHiTerHa g dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

JlaBnenue ceeta. Onbithl I1. H. JleGenena.

XHUMUYECKOE JEUCTBUE CBETA.

TexHnuueckue ycTpoHWCTBa W  MPAKTUYECKOE MpUMEHEHHe: (OTODIIEMEHT,
doTongaTuuk, colHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03(p(HeKT Ha YCTaHOBKE C IMHKOBOMW MJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHEro (hoTodddekra.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Omnbitel Pesepdopaa mno paccessHUIO o -HACTHIL.
[Inanerapnas moxaenbs artoma. Iloctymarsl bopa. M3nydeHue u MOTJIOLICHHE
(GOTOHOB TpHU Mepexojie aroMa C OJHOIO YPOBHS SHEPrud Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoucTBa wactuil. Bosnbel 1e bpoinsa. KopryckynsspHO-BOJTHOBOU
IyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckne ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPalbHbII aHau3
(cTieKTpOCKOIT), Ta3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Mogpens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGmoneHne MMHEMYaThIX CIIEKTPOB H3TyUCHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomol

Hab6mroneHne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCHNEPUMEHTBI, JOKAa3bIBAIOIINE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPraHU3MBI.

OtkpeiTHe TpoTOHa © HelTpoHa. Hykmonnas wmoxpens sapa ['elizenOepra—
NBanenko. 3apsg siapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIA OeTa-pacmaa. ['amMmma-usmydeHue.
3aKOH paJMOAKTUBHOTrO pacnaja.

DHeprus CBsI3W HYKJIOHOB B sifipe. SnepHbie cuibl. [edext maccsl sapa.

SAnepHble peakuuu. JleneHrne U CUHTES sIEp.

Anepnsiit peakrop. Tepmosiaepusiid cunTe3. [IpodiieMbl U MEPCIIEKTUBHI SIEPHON
SHEPreTUKU. DKOJOTHYECKUE ACTIEKTHI SIAEPHON IHEPrETUKMU.

DinieMeHTapHble YacTULbI. OTKPBITUE ITO3UTPOHA.



Mertonbl HAaOJIIOIEHHS U PETUCTPALUN AIE€MEHTAPHBIX YaCTHUL.

dyHaaMeHTaabHble B3aUMOAEHCTBUA. EAMHCTBO (pU3NUYECKON KapTUHBI MUpA.
TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: JO3UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CuY€TuynK HOHU3HUPYIOIINUX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zzgen 8. DineMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otanbel pa3BUTHSL acTpoHOMHUHM. [IpUKIagHOE M MHUPOBO33PEHUECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 38é3qH0r0 Heba. Co3Be3aus, IpKue 3BE3/bI, INIAHETHI, UX BUAUMOE JIBUKCHUE.
CosiHeuHasi cucTeMma.

Counnie. ConHeuHasi akTUBHOCTh. MicTrounuk sHeprun CoJiHIla U 3BE3/1. 3BE3IbI, UX
OCHOBHBIC XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpajdbHbIA KJIACC — CBETUMOCTbHY.
3BE3bI TJIAaBHOW MOCJE0BATEIILHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTBY IS
3BE3]] IIIaBHOM MOCE0BATENILHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE
MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOMOIMU CoJHIla U 3BE3/. DTalbl KU3HU
3BE3.

Mineunbiii Ilyte — nHama [amaktuka. Ilonoxxkenue u aBwxkeHue ConHua B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U KBa3zapbl. YEpHBIE NBIPBI B SApPAX
rajgakTUK.

Bcenennas. Pacmupenne Bceenennoi. 3akon Xa006ma. Paszberanuwe rajgakTuk.
Teopust bosbioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpykrypa BeenenHoit. MeTarainaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaGmionennst HEBOOPY>KEHHBIM TJIA30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH I ONpeeNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311si CEeBEpHOTO MOIYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianet, Mneunoro [TyTu.

O6o0maroiiee NOBTOPEHNE

Ponb ¢usuky m acTpOHOMUH B YKOHOMUYECKOM, TEXHOJIOTHICCKON, COITUATBHON U
ATUYECKOU chepax AesSTEIHHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH U aCTPOHOMHH
B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, poib (u3udeckoil Teopuum B
dbopMupOoBaHUY MPEACTABICHUN 0 (U3MUECKONU KapTHHE MUPA, MECTO (HU3HUECKOU
KapTUHBl MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJICHHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiiacce ocyniecTBisieTcsi ¢ y4€Tom
COJIepKaTeNbHbIX MEXIPEAMETHBIX CBS3€H C KypcaMHU MaTeMaTUKH, OHOJIOTHH,
XUMUU, reorpaduu U TEXHOJIOTUH.



Mesicnpeomemnvle  nowsamus, CBS3aHHBIE C W3YYEHHEM METOAOB HAyYHOTO
MO3HAHUSA: SBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKas BEIMYWHA, 3aKOH,
Teopusi, HAOIIOACHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIENb, U3MEPEHHE.
Mamemamuxa: pelieHHe CHUCTEMBl ypaBHEHHWH, TPUTOHOMETPUYECKUE (DYHKIIUH:
CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKICCTRO,
BEKTOPBI M UX MPOEKIIMK Ha OCH KOOPJWHAT, CIIOKCHHE BEKTOPOB, MPOU3BOIHBIC
AJNIEMEHTApHBIX (DYHKIWI, NPU3HAKK TOJO00US TpPEYrOJbHUKOB, ONpEICICHUE
IJIOIIA/IA TUIOCKUX PUryp u oobEma Te.

Buonocus: amekTpuyeckue SBICHUS B )KUBOW MPHUPOJE, KOJIeOATeIbHbBIC TBHKEHUS
B JKUBOUW MPUPOJIE, ONTHYCCKHUE SBJICHUS B KUBOHW NMPHUPOE, ACHCTBUEC paJHaIliu
Ha KMBBIC OPTaHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJICKYJI, KpUCTaJNIMYECKasi CTPYKTypa TBEPIBIX TeT,
MEXaHH3MbI 00Pa30BaHUs KPUCTAUIMUSCKOW PEIIETKH, CIICKTPAIbHBIN aHAIH3.
leoepachus: MarHUTHBIC TIONFOCA 3EMJTH, 3aJIC)KM MarHUTHBIX Py, (OTOChEMKA
3eMHO MOBEPXHOCTH, MIPEICKA3aHUE 3EMIICTPSICCHU.

Texnonocus: TMHUM ~ DJIGKTpOTIepeaad,  TEHepaTop  IMEPEeMEHHOTO  TOKa,
AJICKTPOBUTATEIb, WHAYKIIMOHHAS II€4Yb, pajap, paJuONpPHEMHHK, TEJICBU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
CoJTHe4YHasi Oarapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHET'O OBHIETI'O OBPA3OBAHMUSA

OcBoenue yueOHoro mnpenmera «®PusznMka» Ha YpPOBHE CpEAHEro OOIIEro
oOpa3oBanus (06a30BBI YpPOBEHb) AOHKHO OOECIEUUTH JTOCTUKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEMETHBIX 00pa30BaTENbHbBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHHUs ydeOHOoro mnpeaMera «Du3HKa» JOJKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIMXCs PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEH IIO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAJIUIIUOHHBIM TEHHOCTSIM POCCHUIMCKOTO O0OIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEIBHOCTU B MPOLIECCE pean3allid OCHOBHBIX HaIlPaBICHUM
BOCIIUTATEIIBHOMN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIIMKU OOY4YarOMIETOCs KaK aKTHUBHOTO M
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

MIPUHSTUE TPaJIULIMOHHBIX 001IeYeT0BEYECKUX T'YMaHUCTUYECKUX 51
JNEMOKPATUYECKNX IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYK) JEATEIBHOCTb B MHTEpPECAX TIPa)XJaHCKOTO
00IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00Pa30BaTEILHON OpTraHU3AIINH;
YMEHHUE B3aUMOJECHUCTBOBATH C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHM C HUX
GYHKIUSAMA U Ha3HAYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESTETbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMUCKON rpaxJaHCKOW UIECHTUYHOCTH, TAaTPUOTU3MA;
LEHHOCTHOE OTHOLICHWE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSIM
POCCUNCKHUX YUYEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO IMOBEICHNUS;
CIIOCOOHOCTh OIICHWBATh CHUTYAaIllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPUEHTHUPYSACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
JESTEIIbHOCTUA YYEHOTO;

OCO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOHYUBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCIIUTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucyuero (pu3n4eckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3IuvHbIM chepaM mpodhecCHOHATBHOW eATEIHPHOCTH, B TOM YHCIIC
CBS3aHHBIM C (DM3UKOH M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymel mpodeccuu u peaaTu30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHbL;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO W CaMOOOpa30BaHMIO B 00JacTH
(GU3HKY Ha TPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

c(OpPMHPOBAHHOCTh  JKOJOTHYECKOH  KYJBTYPBl, OCO3HAHHE  TJIO0AIBHOTO
XapakTepa SKOJIOTHYCCKUX MPoOIIeM;

IJIAHUPOBAHUE W OCYIIECTBIECHUE NIEMCTBUM B OKPYKAIOIIEHW CPEJNEC HAa OCHOBE
3HAHMS IeJIeH YCTOWYUBOTO Pa3BUTHS YEJIOBCUCCTBA;

pacuIipeHre OmbITa JEATeIBHOCTU AKOJOTHYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCSI 3HAHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA PU3HUECKON HAYKU;

OCO3HAHHWE I[EHHOCTH HAyYHOU JCATEILHOCTH, TOTOBHOCThH B IPOIECCE M3YUCHUS
(GU3UKH  OCYIIECTBIATH IPOCKTHYIHO M  HCCIEIOBATEIbCKYIO JIEITEIIBHOCTD
WHMBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornyeckue JelcTBUSA:

CaMOCTOSITEILHO (POPMYITMPOBATh U aKTYaJIM3UPOBAThH MPOOJIEMY, pPacCMaTPUBAThH
€€ BCECTOPOHHE;

ONpENENIATh LEJIU JACATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTHKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH W MPOTUBOPEYHMS B paccMaTpUBaeMbIX (HU3NUECKUX
SIBJICHUAX;

pa3pabarbiBaTh IUIAH pEIICHHS TPOOJEeMBl ¢ YYETOM aHaIW3a HMMEIONTUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEITEIBHOCTb, OIIEHMBATH COOTBETCTBUE PE3YJbTATOB
LIEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUI JIESTEIIbHOCTH;

KOOPJWHHUPOBATh U BBIMOJHATH Pab0OTy B YCIOBHSX PEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBUSI;



pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

ba3oBble uccienoBaTe/IbCKue 1eMCTBHUA:

BIAJCTh HAYYHOW TEPMHHOJOTHEH, KIIOYCBBIMH TMOHATHAMH UM METOAAMH
(u3nUeCcKOl HAyKu;

BJIAJICTh HABBIKAMH Yy4YeOHO-HCCIIEOBATEILCKON W TMPOCKTHON IEATEIHHOCTH B
o0nacTy (pU3UKHU, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOMCKY
METOJIOB pEIICHUS 3a1ad (U3HYECKOTO COICpKaHMsS, MPUMEHEHUIO0 pPa3IMYHBIX
METOJ0OB ITO3HAHMS;

BIAJCTh BHUAAMHU JCATEIBHOCTH IO TIOJIYYCHHIO HOBOTO 3HAaHUSA, €0
UHTEPIIPETAIlUN, TPEeOoOpPa30BaHUI0 W TPHUMCHCHHWIO B Pa3IUYHBIX YYCOHBIX
CUTYallUsX, B TOM YHCJIC TIPHU CO3/IaHUN YICOHBIX MPOCKTOB B 00J1aCTH (DU3HKH;
BBISIBJISTH PUIMHHO-CJICACTBEHHBIC CBS3H U aKTyaJIM3UPOBATh 3a7a4y, BBIJABUTATH
TUnoTe3y e€ pemieHus, HaXOAUTh apryMEHTBl JUIA JOKa3aTeIbCTBa CBOUX
YTBEPIKJICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAJIM3UPOBATh TIOJYYCHHBIC B XOJC PEIICHUS 3aJa4yd Pe3yJbTaThl, KPUTHUCCKH
OIICHMBATh X JJOCTOBEPHOCTH, IIPOTHO3MPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTh ®  (HOPMYIUPOBATh COOCTBEHHBIC 3aJlayd B  00pa30BaTEILHOM
JCSATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYaIIUsM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAHUSA 1O (HU3UKE B  TMPAKTHYCCKYH0  00JIacTh
KU3BHEICATEITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIE WU, NIPeJjIaraTh OPUTHHAIBHBIC TIOIXOAbI U PEIICHNUS,
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

PabGora ¢ undgopmaumeii:

BJIAJCTh HABBIKAMHU TOJIyYeHHS HWHOOpMAKMK (PU3HUIECKOTO COACPKAHUSA U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYIICCTBISATH IIOWCK, aHAJIM3,
CHUCTEMATH3allUI0 M WHTEPIpPETAlni0 HHOOPMAIUM PA3IUYHBIX BUIOB U (GopM
IpPEICTaBICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAIIUH;

HCIIOIb30BaTh CPEeACTBA MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIHOHHBIX TEXHOJOTHH B
pelieHd KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpraHU3AaIMOHHBIX 3aJa4 C
cobmoieHueM TpeOOBaHUN SPrOHOMHKH, TEXHUKH O€30MacHOCTH, THUTHCHHI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYECKUX HOPM, HOPM HHQPOPMAITMOHHOM
0e301acHOCTH;

CO3/71aBaTh TEKCTHI (DM3UYCCKOTO COJCPKAHUS B PA3IMYHBIX (opmaTax ¢ yIETOM
Ha3HAUYCHUS WH(POpMAIMH U MEJICBON ayJIUTOPUH, BEIOMPAs ONTHMAIbHYIO (hopMy
MPEACTABICHUS M BU3YaJIU3alIlUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

OCYLIECTBIISITH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AEATEILHOCTH;
pacro3HaBaTh NPEANOCHUIKA KOHPIUKTHBIX CUTYallui U CMSITYaTh KOHQIUKTHL;
pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUS C HCIOJb30BAHUEM
S3BIKOBBIX CPEJICTB;



[IOHUMAaTbh M UCIOJIb30BaTh IIPEUMYIIECTBA KOMAaHAHOM M WHIMBUIYaJIbHOU
paboThI;

BBIOMpAaTh TEMAaTHKy M METOAbl COBMECTHBIX JEUCTBHI C yd4€TroM 0O0ImHX
MHTEPECOB U BO3MOKHOCTEH KaXK0I'0 YIE€HA KOJUICKTUBA,

IIPUHUMATh (€A COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATL U KOOPAUHUPOBATH
JNEUCTBUA 10 €€ JOCTMIKEHHUIO: COCTABIIATh IUIAH ACHUCTBUM, pacUpeneaTh POIU C
y4€TOM MHEHUH yYaCTHUKOB, 00CYXKIaTh pe3yJbTaThl COBMECTHOU PabOTHI;
OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJOT0 yYaCTHMKA KOMAaHJIbl B OOIIMIA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb  HOBBIE IIPOEKTHI, OLIEHUBATh MAEU C I[O3ULUHUA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBIIATH MMO3UTUBHOE CTPATETHMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaLUAX,
NPOSIBIISATH TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBJISATh TO3HABATEIBHYIO JIESITEIBHOCTH B  00JacTH
bU3UKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIaH PEIICHUs PacuETHBIX W Ka4eCTBEHHBIX 3ajad,
IUTAH BBITIOJIHEHUS TMPAKTUYECKOW pPAaOOThl € YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUM;

JenaTb  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTbH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO 3PYAUIIMNA B 00JacTH (DU3UKH,
MIOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTYallMsiM, BHOCUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENSIM;

BIIAJICTh HAaBBIKAMHU TO3HABATEIHHON pe(IeKCMM KaK OCO3HAHHWS COBEPIIAEMbBIX
JNEUCTBUUA M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;
UCIIOJIb30BaTh MPUEMBI pedrieKcuu I OLEHKH CUTYyallid, BBIOOpa BEPHOTO
pelieHus;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUYKEHHUIO;
MPUHUMATh MOTUBBI M apPryMeHThl JpYrUX I[pU aHalIu3e pe3yibTaToB
NEeATEeNbHOCTH;

MPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI M apPryMEeHThl JPYrUX TMpU aHaldu3e pe3yibTaToB
NEeATEeNbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OUIUOKH.

B npouecce nocTMXEHUS JIMUYHOCTHBIX PE3YJIbTATOB OCBOCHHSI MPOTPAMMBI IO
dbusrMke 9 YPOBHS CpeIHEro o0Iiero oO0pa3oBaHUs Y OOy4YaroOIIUXCs



COBEPILEHCTBYETCS SMOLIMOHAJIBbHBIN VHTEJIJIEKT, IpEeIoIararun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIOCOOHOCTh IMOHUMAaTh CBOE HMOLMOHAJIBHOE
COCTOSIHUE, BUJETh HANPABJICHUS PA3BUTUSI COOCTBEHHOW AMOLIMOHAIBHOU cepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHMs, BKIIOYAIOIIEIO CaMOKOHTPOJb, YMEHUE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIIOCOOHOCTh AaJanTUpPOBAThCI K
AMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHE K JIOCTHKECHUIO LEIU U
yCIIEXYy, ONTUMHU3M, WHULIHMATUBHOCTb, YMEHHUE JEHCTBOBATh HCXOJAS W3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh TOHUMATh 3MOILIMOHAJIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATH €ro TMPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKIJIFOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C
JIPYTUMU JTIOIbMU, 3a00TUTHCS, POSBIISITH HUHTEPEC U pa3peniaTb KOHGIUKTHIL.

NPEAMETHBIE PE3YJIBTATHI

K xonmy obyuenuss B 10 kjacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:
JEMOHCTPUPOBATh HA TIpUMEpax poidb U MecTo (GU3UMKH B (POPMHUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKON JIEATEIbHOCTH JIIOJIEH;

YUUTHIBAaTh  TPAHUIIBI  NPUMEHEHUS  HM3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepuajabHas TOYKa, MHEPIMaabHas cucTemMa oTcuéTra, abCOMI0THO TBEPAOE TEO,
UJICTbHBIA Ta3, MOJIECIIA CTPOCHUS Ta30B, KUAKOCTEH U TBEPABIX TEJI, TOUYCUHBIN
AIIEKTPUUYECKUM 3apsi]l IPU pelieHUuU HU3NISCKUX 3a/1a4;

pacrio3HaBaTh (uU3HUECKUE SIBJICHUSA (MPOIECCh) W OOBACHATHP MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOU TECOPUU CTPOCHHS BEIIECTBA U
AJEKTPOJUHAMUKUA:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJIMHEHHOE
JBIDKCHHE, CBOOOJHOE TaJEeHHUE TEN, JABWKCHHE II0 OKPYXKHOCTH, HHEPIIHS,
B3auMoiericTere Teu, Auddys3us, OpOyHOBCKOE NBIKEHUE, CTPOCHHUE KUIKOCTEH
1 TBEPJBIX TEJI, K3MCHEHUE 00bEMA TEJI IIPH HarpeBaHUM (OXJIAXKIACHUH ), TEIIIOBOEC
paBHOBeCHE, HCHApeHUe, KOHJCHCAIMs, IUJIaBJICHUE, KPHUCTaJUIu3alys, KUIIEHUE,
BJIAJKHOCTH BO3/1yXa, MOBBIIICHNE JABJICHUS T'a3a MPH €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBsI3b MEXIYy MapaMeTpaMu COCTOSHHMS Tra3a B HM30Mpolleccax,
AJIEKTpU3aIIUs TEJl, B3aUMOEHCTBUE 3aPs/IOB;

OMHUCHIBATh MEXAaHUYECKOE JBWIKCHHE, MCIOIb3Yys (PU3HMYECKUE BEITUYUHBI:
KOOpJIMHATa, IyTh, MEPEMEIICHHE, CKOPOCTh, YCKOpPEHHME, Macca Teja, CHia,
WMIYJIbC TeJla, KHHETHYECKas dHEPTHs, MOTCHIIMAJIbHAS dHEPTHs, MEXaHUYecKas
paboTa, MexaHWYecKas MOIIHOCTb, IIPH OINHUCAHWU TPABUIBHO TPAKTOBATh
(bU3NYECKU CMBICT HCHOJIB3YEMBIX BEIWYUH, HMX O0O3HAYCHUS W CIMHUIIBI,



HaXOAUTb (OPMYIIbI, CBA3BIBAIONINE NAHHYIO (PM3MUECKYIO BEIMUWHY C JIPYTHUMH
BEJIMYMHAMU;

OTKCHIBATh M3yUYCHHBIC TEIJIOBBIC CBOMCTBA TEN M TEIUIOBHIC SBJICHUS, UCTIONB3YS
(u3nueckre BEIWYMHBI: JaBICHUE rasza, TeMIlepaTypa, CpPedHss KHHETHUYEeCKas
SHEPrusi XAOTHYECKOrO JIBXKEHMSI MOJIEKYJ, CpEIHEKBaJpaThyHas CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, padoTa raza, Ko3QpQuuueHT
MOJIC3HOTO  JICUCTBUSL TEIUIOBOTO JBUTATENs; TPHU OMNHCAHWU TPABHIBHO
TPaKTOBaTh (U3UYECKUN CMBICT HCIOJNBb3yEeMbIX BEIHYMH, X OOO3HAYCHUS U
€IMHULIBI, HAXOAUTHh (POPMYJIIBI, CBA3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIHUUHY C
APYTUMU BETMUMHAM;

ONMKCHIBATh M3YUYEHHBIE AJIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKUE
ABIIEHUS (MTPOIECCHI), UCTIONB3Ysl (GU3NYECKUE BEIMYMHBI: dJIEKTPUUCCKUHA 3apsi,
ANEKTPUUECKOE T0JIe, HAMPSHXKEHHOCTh MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB;
Npyd ONHCAHWW TMPABWIBHO TPAKTOBaTh (DU3MUYECKUN CMBICT HCIOIB3YyEMbBIX
BEJIMYWH, WX OOO3HAYCHHWS W CIMHUIIBI, YKa3biBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYIO (PU3HUYECKYIO BEIMUMHY C JPYTUMHU BETUIHHAMU;

aHANMM3UPOBATh (PU3WUYECKHE TIPOIECChl U SABJICHUSA, HCIONB3Ys (U3HUECKHE
3aKOHBl U MPUHLHUIIBL: 3aKOH BceMHpHOTO Tarotenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHUs! MEXaHWYECKOW DHEPruH, 3aKOH COXPaHEHHs HMITyJbCa,
NPUHIUI CYTIEPIIO3UIIMKA CWJI, TPUHIMIT PABHONPABHUS HHEPIMAIBHBIX CUCTEM
0TCY€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOM SHEPTuu TEIJIOBOIO JBUKEHHSI MOJIEKYT C
aOCONIOTHOIN TeMIepaTypoil, NepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpaHEHUS
AJIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3ToM pasiauyaTh CJIOBECHYIO
(opMyIUPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAXKEHHE U YCIOBHs (IpaHULIBL,
00J1acTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHbBIE NPUHIUIBI JEHCTBUS MalllMH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBUS UX OE€30MAaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHON
KU3HU;

BBITIOJIHATD AKCHEPUMEHTHI [0 UCCIIEOBAHHUIO (PU3NUECKUX SIBICHUN U MPOLECCOB
C HMCIIOJIb30BaHUEM NPSAMBIX U KOCBEHHBIX MU3MEPEHUH, MPH 3TOM (HOpPMYIHPOBAThH
npobiieMy/3aady ¥ THIOTE3y Y4eOHOTO IKCIIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
NPEeI0AKEHHOT0 000pyA0BaHUs, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBI;
OCYILIECTBIIATH MPSIMbIE U KOCBEHHbIE HU3MEPEHUS (PU3UUECKUX BEJIUUHH, IIPU 3TOM
BbIOMpaTh ONTHUMAJIbHBIM CIIOCO0 M3MEPEHHs M UCIIOJIb30BAaTh U3BECTHBIE METO/bI
OLIEHKH ITOIPEIIHOCTEN U3MEPEHNUN;

MCCIIEIOBATh 3aBUCHMOCTH MEXAY (PU3NYECKUMH BEITUYMHAMU C HUCIIOJIB30BaHUEM
OpSIMBIX  M3MEPEHHUH, MPH 3ITOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUIl U
rpauKoB, AeaTh BBIBOABI IO Pe3yJIbTaTaM UCCIIEIOBAHNUS;

coOmonarte mpaBwia O€30MacHOTO Tpyda NpU MPOBEACHUHM HCCIECTOBaHUI B
paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKOH M TMPOCKTHOU
JESITENIFHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
000pyI0BaHMS;



pemarb pacy€THbIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKOM MOJENbIO, UCIOJIb3Ys
(u3nueckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHaJlIM3a YCJIOBHS 3a7a4yd BHIOMPATH
(¢u3nyUecKyr0 MOJE€Nb, BBIACHATh (U3UUYECKUE BEJIWYUHBI U (OpMYyJIBI,
HEeoOXonUMBbIE ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYMHBI,

pemiarb KayecTBEHHBbIE 3aJauyM: BBICTPAMBATh JIOTMYECKHM HENPOTUBOPEUUBYIO
LEMOYKY PACCYXACHUI C OMOpoid Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

MCIIOJIb30BaTh MpPH PELICHWH YYEOHBIX 3a/ad COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALUA U MPEICTABICHUS
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HHPOpMaLUM, TMOJYYEHHOW U3 pa3IUYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOJIYyHaeMYI0 HHPOPMAIIHIO;

OPUBOJIUTH TPHUMEPHI BKJIaJa POCCHUMCKUX W 3apyOekKHbIX YUEHBIX-(PU3HKOB B
pa3BUTHE HayKH, OOBSCHEHHE TMPOIECCOB OKPYKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW KU3HU JUIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEJICHUSI B OKpYKAIOIIeH cpelie;

paboTaTh B TpyMIE C BHIMOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh
paboTy TIpynmbl, PaLUOHAIBLHO pacHpeneNiaTh OOS3aHHOCTH M IUIAHUPOBATh
JEsITeIbHOCTh B HECTAaHJAPTHBIX CHUTyalUsiX, aJEeKBAaTHO OLIEHWBAaTh BKJIAJ
Ka)/10r0 U3 yYaCTHUKOB T'PYIIIIbI B pEHIEHUE pacCMaTpUBAEMON POOJIEMBI.

K koHiy oOyuenus B 11 KJjacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHHM:
JEMOHCTPUPOBATh Ha MpPHUMEpPaX poib M MeCTO (QU3UKH B (POpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTUHBI MHUpPA, B PAa3BUTUM COBPEMEHHOW TEXHUKH W
T€XHOJIOTHM, B TMPAKTHYECKON JEATEIBHOCTH JIOAEH, LEITOCTHOCTh W E€IMHCTBO
br3HuYeCcCKoi KapTHHBI MHUPA;

VYHUTHIBATh TPAHUIIBl TPUMEHEHUS M3YYCHHBIX (DU3MUECKUX MOJENCH: TOYCUHBIN
ANEKTPUYECKUI 3apsiji, JIyd CBETa, TOUCUHBI HCTOYHUK CBETA, SAE€pHAS MOJEIb
aToMa, HyKJIOHHAsI MOJIeJTb aTOMHOTO sJIpa TIPU PEIICHUHN (PU3NYECKUX 3a]1ay;
pacno3HaBaTh (u3udeckue SABICHUS (MPOIECChI) U OOBACHATH MX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHKU: DIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEHUCTBUS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJHUK C TOKOM W JBWXKYUIMKCS 3apsiji, 3JIEKTPOMArHUTHBbIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEITHOE PAcCIpOCTPAaHEHUE CBETa, OTPAXEHUEe, IMPETOMIICHUE,
uHTeppepeHnus, audpakmuss U TOMApU3aNMsS CBETa, JHWCIEPCUS  CBETa,
dbotoanexkrpuueckuit 3bdext (poTordhdekT), cBEeTOBOE MaBiIeHNUE, BOSHUKHOBEHHE
JUHEWYATOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HCKYCCTBEHHas
PaIuOaKTUBHOCTH;

OMHUCHIBATh M3YYEHHBIE CBOICTBAa BeIECTBA (DJIEKTPUUECKHUE, MAarHUTHEIE,
ONTHUYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTH  PA3IUYHBIX  Cpel) U



AJIEKTPOMArHUTHBIE SIBJICHUSA (MIPOILIECChI), HCMONB3Yd (PU3NUECKUE BEIUYUHBI:
AIEKTPUUYECKUI 3apsi, CUjla TOKa, SJIEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, SJEKTPOJBIDKYIAs CHJIa, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMojs, cuia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KaTYyIIKH, SHEPrus HJICKTPUYECKOr0 M MArHUTHOTO TOJIeH, MEepHuojJ M YacToTa
KoJiebaHuil B KOJeOaTeIbHOM KOHTYpe, 3apsii U Cuja TOKa B IMpolecce
FapMOHMYECKUX JJECKTPOMAarHUTHBIX KojieOaHulM, (OKyCHOE pacCTosiHUE U
ONTHYECKasl CHUJIa JIMH3bI, NMPU OIMUCAHUM MPABWIHHO TPAKTOBATh (U3UUYECKUI
CMBICI HCIIOJIB3YEMbIX BEJIWYWH, HMX OO0O3HAUYCHUsS U E€IUHMIIBI, YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIIME JAaHHYI (DU3WYECKYH0 BEIWYHUHY C JPYTUMH
BEJIMYMHAMY;

OMUCHIBATh W3yUYEHHBIC KBAHTOBBIC SIBJICHUS U MPOIECCHI, UCTIONB3YS (HU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U YacTOTa CBETAa,
SHEPIHs U UMITYJIbC (DOTOHA, MEPUO/ MTOTypaciiaia, SHEPTUs CBA3U aTOMHBIX SIJIEP,
Opyu ONMUCAHUMU TPABUIBHO TPAKTOBATh (PU3MYECKUNM CMBICT HCIOJIB3YEeMbIX
BEJWYUH, WX OOO3HAUYCHUS W CIAWHUIIBI, yKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIINE
JAHHYI0 (U3MYECKYI0 BEIUYMHY C JAPYTUMH BEJIUYMHAMM, BBIUUCIATH 3HAUYCHHE
(bu3UYeCKON BEJIMUNHBIL;

aHAJTM3UPOBaTh (PU3MYECKUE TIPOLECCHl M SIBJICHUSA, WCHOJB3Yys (U3UIECKUE
3aKOHBI W TIPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIFHOTO U MapaJlJIeIbHOTO
COEIMHEHUS TMPOBOJHUKOB, 3aKoH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIIMH, 3aKOH MPSAMOJIMHEHHOTO PacCIpOCTPAHEHHS CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeHa ans GororddexTa,
3aKOH COXPAaHEHMsI DHEPIUH, 3aKOH COXPAHEHMS] HMIYJbCA, 3aKOH COXPaHECHHS
AIIEKTPUUECKOr0 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 YHcCIa, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAXKEHUE W YCIOBUA (TpaHUIBI, 001acTH)
IPUMEHUMOCTH;

OTIpEeJICNISITh HAIpaBiICHUE BEKTOpa WHAYKIIMU MArHUTHOTO TOJS TMPOBOJHHKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHna;

CTPOUTh U OINMCHIBATH M300pa)KEHUE, CO3/1aBaAEMOE TUIOCKUM 3€pPKajioM, TOHKOMU
JIMH30M;

BBITIONTHSATD AKCIIEPUMEHTHI 110 MCCIICIOBAHUIO (DU3NYECKUX SBJICHUA U TPOIECCOB
C WCTOJh30BaHUEM MPSMBIX U KOCBEHHBIX MU3MEPEHHI: MPU 3TOM (HOPMYITUPOBATH
npobiieMy/3aady ¥ THIOTE3y Y4eOHOTO IKCIIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEIIIOKEHHOTO 000PYI0BaHUS, POBOIUTH OTBIT U (HOPMYTUPOBATH BHIBOIHI;
OCYIIECTBIISITH MPSIMBIE U KOCBEHHBIE M3MEPECHUS (DHU3NIECKUX BEITUYHH, ITPH STOM
BBIOWPATh ONTUMATBHBIA CTIOCOO M3MEPEHUS] U UCIOJIb30BaTh U3BECTHHIE METOJIBI
OLIEHKH ITOIPEIIHOCTEN NU3MEPEHNN;

MCCJIEIOBATh 3aBUCUMOCTH (DM3MUYECKUX BEIMYUH C HCIIOJIB30BAHUEM TIPSIMBIX
M3MEPEHUN: TpPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yJbTAThI
MOJIyYEHHOW 3aBUCHUMOCTH (DU3WYECKUX BEIUYUH B BUJE Ta0OiuI U rpaduKoB,
JienaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEI0BAHUS;

coOyiroiaTh TpaBujia 0€30MacHOro TpyJda MNpU MPOBEICHUH HCCICAOBAHUN B
paMKax y4yeOHOro DSKCIEpUMEHTa, Yy4eOHO-HUCCIENOBATEIbCKON U MPOEKTHOU



JESATENbHOCTU C HCIONb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpPHOro
000py10BaHMUS;

pemarb pacy€THbIE 3aJlayd C SIBHO 3aJaHHOM (PU3MYECKON MOJIEIBIO, UCIOJIb3Ys
(u3nueckre 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4yd BbIOMPATH
(¢u3nyuecKyro MoOJEeNb, BbIACHATh (UIUYECKUE BEIUYUHBI U (QOpMYIIbI,
HeoOXonUMbIe Uil €€ pEeIlIeHUs, MPOBOAMTH PAcU€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETUYMHBI,

pemarb KayeCTBEHHBbIE 3aJauyM: BBICTPAUBATH JIOTMYECKHM HENPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI € OMOpoll Ha M3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sIBICHMUS;

UCIIOJIb30BaTh NPHU pELIEHUWU Y4YeOHBIX 3aJady COBpPEMEHHbIE HH()OPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUU U TPEJACTABICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJSAPHOM HHPOpMALMM, TOJIYYSHHOW U3 Ppa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJM3UPOBATH MOJIYyHaeMyI0 HHPOPMALIHIO;

OOBSCHATHh MPUHIIMIBI JEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHS UX 0€30MacHOTO UCIOJIb30BAHUS B TOBCEAHEBHOM JKU3HMU;
NPUBOJUTH TPUMEPHI BKJIaJa POCCHUMCKUX W 3apyOekKHbIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B TMOBCEIHEBHOW KU3HU JUIS
obOecnieyeHus: 0O€30MACHOCTH MpH OOpalleHuH ¢ NpuOoOpaMHU U TEXHUYECKHUMHU
yCTPOWCTBAaMH, ISl COXPAHEHUs 3J0POBbSl U COOJIOJIEHUS] HOPM 3KOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B IpyMIIE C BHIIIOJHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy TIpynmbl, PalUOHAIBLHO pacHpeneNiaTh OOS3aHHOCTH M IUIAHUPOBATh
JESITeIbHOCTh B HECTAaHJAPTHBIX CHUTyallUsX, aJ€KBAaTHO OLICHMBATh BKJIAJ
KaX/10r0 U3 yYaCTHUKOB I'PYIIIBI B pEIIEHNE PACCMaTPUBAEMOM POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne ||HanmeHnoBanue KonnuecTBo yacos DNEeKTpOHHbIE
n/ || pa3aenoB 1 TeM|| Beer | Konrponsust | [Tpaktuueckn (uidpoBbie)
I || IporpaMmbl o e paGoTHI e paGoTHI oOpa3oBaTeIbHbIC
pecypcbl
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O ITO3HAHUSA
1.1|®usuka u 2 but6mmoreka IIOK
METO]IbI https://m.edsoo.ru/7f41bf7
HAYYHOTO 2
MO3HAHUS
Uroro no pazneny 2

Paszpen 2. MEXAHUKA

2.1

Kunemartnka

5

bu6anorexa [JOK

https://m.edsoo.ru/7f41bf7
2

2.2

JlmHamuka

bu6anorexa [JOK

https://m.edsoo.ru/7f41bf7
2



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

Ne [|HaumeHoBaHMe

KomnnuecTBO 4acoB

DNEeKTPOHHBIE

11/ | pa3aenoB 1 TeM|| Beer | Korrponshst | [IpakTudeckn (mdpoBbie)
I || OpOrpaMMbl o e paGoTHI e paGoTHI oOpa3oBaTelbHbIC
pecypchl
2.3|3aKOHBI 6 1 1 bubmmoreka IIOK
COXpaHCHHS B https://m.edsoo.ru/7f41bf7
MEXaHHKE 2
Uroro no pazneny || 18

Pasznen 3. MOJIEKYJIAAPHASA ®U3UKA U TEPMOJINHAMUNKA

3.1||OcHoBHI 9 1 bubmmoreka IIOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf7
KMHETUYECKOU 2
TEOpUHU

3.2||OcHOBHI 10 1 bubmmoreka IIOK
TEPMOIMHAMHUK https://m.edsoo.ru/7f41bf7
u 2

3.3||ArperaTHbie 5 bubnuoreka [JOK
COCTOSTHHSI https://m.edsoo.ru/7f41bf7
BEIIEeCTBA. 2
®da3oBbIC
TIEPEXO/IbI

Uroro no pazneny || 24

Paznen 4. SJIEKTPOJIMHAMUKA

4.1|Onexrpocraruk| 10 1 bubamnorexa [JOK
a https://m.edsoo.ru/7f41bf7

2

4.2|ITocToSIHHBII 12 1 1 but6mmoreka IIOK
AIEKTPUUCCKHUM https://m.edsoo.ru/7f41bf7
TOK. TOKH B 2
Pa3IMYHBIX
cpenax

Utoro mno pazneny | 22

PezepBHOE Bpemst 2 1

OBIIEE 68 4 4

KOJIMYECTBO

YACOB I10

ITPOI'PAMME

11 KJIACC

Ne || HaumeHoBaHUE

KonnuecTBO 4acoB

DIIEKTPOHHBIE



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

i/ || paznenoB u TeM || Beer | KoutponsH || [Ipaktuueck (udpoBsbIe)
I MPOTPaAMMBI 0 | vie paOoThl | ue paboThbl oOpa3zoBaTeibHbIC
pecypchl

Pazaen 1. 9JIEKTPOJINHAMMUKA

1. |[MarautHoe none.| 11 1 3 bu6mnorexa [JOK

1 [DnexTpoMarHuTH https://m.edsoo.ru/7f41c9
as UHAYKIHUS 1C

Uroro no pazneny 11

Paznen 2. KOJIEBAHUS U BOJIHBI

2. |Mexanuueckue u | 9 1 bu6anorexa IJOK

1 |pPrekTpoMarHuTH https://m.edsoo.ru/7f41c9
bIC KOJICOAHUS 7C

2. |[Mexanuueckue u | 5 1 bu6anorexa [JOK

2 |PIEeKTpOMarHuTH https://m.edsoo.ru/7f41c9
bIC BOJTHBI 7C

2. ||OnTuka 10 3 bu6anorexa IIOK

3 https://m.edsoo.ru/7f41c9

7cC
Hroro no pazneny 24

Pazgea 3. OCHOBBbI

CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTHU

3. ||OcHOBBI 4 1 bu6anorexa IIOK

1 |cneuunanbHOM https://m.edsoo.ru/7f41c9
TEOpUHU ic
OTHOCHUTEIIBHOCTHU

Utoro no pazneny 4

Pasznen 4. KBAHTOBAS ®PU3UKA

4. |DnemeHTbl 6 bubnuoreka [JOK
1 |xBaHTOBOM https://m.edsoo.ru/7f41c9
ONTUKU ic

4. |Ctpoenue aroMa 4 bubmmoreka [JOK

2 https://m.edsoo.ru/7f41c9
7c

4. ||ATomHOE s1ApO 5 bubnuoreka [JOK

3 https://m.edsoo.ru/7f41c9
ic

Hroro no pazneny 15

Paszpnen S. JIEMEHTBI ACTPOHOMUU U ACTPOPU3IUKHU

5. |9nemeHTHI
1 |acTpoHomuu u

acTpoU3UKH

7

1

bu6anorexa [JOK
https://m.edsoo.ru/7f41c9
7c



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

Ne| HammenoBanwme KomnuectBo yacos DNEKTPOHHBIE

1/ || pa3suenoB U TeM | Beer|l KonrponsH || [paktnaeck (dpoBbie)

I HpOTpaMMbI 0 || bie paGoTHI | He paboThI 00pa3oBaTeIbHbIC

pecypchl

Uroro no pazneny 7

Pazgen 6. OBOBIHIAIOIIEE IIOBTOPEHUE

6. |O6o006maromee 4 bubmmoreka IIOK

1 (moBTOpeHUE https://m.edsoo.ru/7f41c9
7c

Uroro no pazneny 4

PesepBHOe Bpems 3

OBIIEE 68 4 7

KOJIMYECTBO

YACOB I10

I[TPOTPAMME



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

