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INOACHUTEJIbBHASA 3AIINCKA

[TporpamMMa mno ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUM M TpeOOBaHUM K pe3yJibTaTam
OCBOEHHUSI OCHOBHOW 00Opa30BaTeNbHOM MporpaMMbl, mpenactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€toM (QenepaibHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMIMK TpenofaBaHus yueOHoro mpenmera «Pusnka» B 00pa30BaTeIbHBIX
OpraHu3aIUAX Poccuiickoi denepaunu, peanu3yrommx OCHOBHEIE
oOpa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpaMMbl 10 (U3MKE HAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyyatomuxcs 10-11 kinaccoB npu oOyueHnu
uX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESTEIBHOCTHOIO MOAX0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM OI'OC COO K m1aHupyeMbIM
JUYHOCTHBIM, NPEJAMETHBIM U METANPEAMETHBIM pe3yibTaTaM OOyuUeHUs, a TaKKe
YUHUTBIBAET HEOOXOAUMOCTh PEATU3ALMH MEXIPEIMETHBIX CBS3ed (QPU3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeaMeTaMu. B Hell onpenensitoTcs OCHOBHBIE
1eNU U3ydyeHHs (U3UKH Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHus, INIAHUPYEMBbIE
pe3ynbTaThl OCBOEGHHSA Kypca (U3MKU: JIMYHOCTHBIE, MeETalpeaMETHbIC,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

« TUTAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (GU3UKU Ha 6a30BOM ypOBHE, B
TOM YHCJIE IPEAMETHBIE Pe3yJIbTaThI 110 T'0J1aM O0y4YEHUS;

- conepkanue yueoHoro npeamera «dusmka» mo rogam 00yUdeHUsI.

®du3rka Kak Hayka O Hauwbosee OOIMX 3aKOHAX MPHUPOJBI, BHICTYIAs B
KauecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIa/J B CUCTEMY
3HaHMi 00 okpyxatomeM mupe. [IIkoapHbIN Kypc GU3UKU - CUCTEMOOOpa3yIOLIU
JUUIS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOJIBbKY (PU3UYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB U SIBIICHWUW, HM3y4aeMbIX XUMHUEH, OHMOJIOTHEH,
dbu3nyeckoir reorpadueii W acTpoHoMmHel. Mcmonp3oBaHME M aKTHBHOE
NpuMEHEeHUEe  (DU3NUeCKUX 3HAHUW  OmpeAessieT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHUM B c(hepe IHEPTETUKHU, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MATEpUANIOB C 3aJaHHBIMU CBOWMCTBAMU U Jpyrux. M3yuenwue
(bU3UKYM BHOCUT OCHOBHOM BKJIJ B (POpPMUPOBAHHME €CTECTBEHHOHAYYHON KAPTHUHBI
Mupa oOydJarommxcsi, B (OPMUPOBAHHE YMEHHM NPUMEHSITh HAYyYHBIH METOJ
MO3HAHUS TIPU BHITIOJTHEHUY UMU YUEOHBIX UCCIICIOBAHM.

B ocHOBY kypca pu3uku 711 ypoBHS CpEIHETO 00IIIeT0 00pa30BaHUS MOJI0KEH
psI uaeh, KOTOPbIe MOKHO PACCMaTpUBaTh KaK MPUHIIUIBI €70 HOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SABISIETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3AesioB (PM3MKHU, BKIIOYAET KaK
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BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (QU3MKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopud. Bemgymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUM, BEIIECTBE U
ToJIE.

Hoes eymanumapuszayuu. EE peammzanys NpeanosiaraeT HCIOJIb30BAHUE
I'YMAaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(bU3HUKY C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoess npuknaonoi  nanpaenennocmu. Kypc (usuku npeamnosaraert
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTHUYECKUX MPHIOKEHUI
U3YUYEHHBIX TEOPU U 3aKOHOB.

Hoes »oxonocuzayuu peanusyercss IOCPEICTBOM BBEICHHUS HIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHKUM M TEXHOJOTHW, a Takke OOCYXIECHUS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (M3MKM Ha YPOBHE CPEIHEro O0OIIero
oOpa3oBaHus SBISIOTCS (U3MYECKue Teopuu ((popMUpOBAHUE MPEACTABICHHUMN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOPUH, pOiH (PyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABIICHUSAX O TPUPOE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAXO0/ B Kypce (PU3MKHU peau3yeTcsl Mpexe
BCEr0 3a CUET OpPraHu3aluy SKCIEPUMEHTAIBHON JAESITENIbHOCTH 00YyYaroluXCs.
Jlnst 6a30BOTO YpOBHS Kypca (PU3UKH - 3TO UCIIOIb30BAHUE CUCTEMBI (PPOHTATIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U TJAOOPATOPHBIX PabOT, KOTOPBIE B IPOrpaMMe
no (usuke 0ObEeIWHEHBI B OOIMIMN CHUCOK YYECHHYECKUX MPAKTHUYECKUX PaboT.
Brigenenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOIUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIISIETCS] YYaCTHUKAMHU 00pa30BaTENIbHOTO MpoIiecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAHMPOBAHUS U OCHallleHus kabuHeta ¢usuku. [Ipu
3TOM O0OecreyuBaeTcsi OBJaJieHue OOYyYaloIIMMUCA YMEHHUSIMH IPOBOAUTH
KOCBEHHBIE M3MEpPEHHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKe yAENAETCs PEIICHUIO pACUETHBIX U KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 1711 pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIISIIOTCS 3a7a4U C IBHO 3a1aHHOM
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TPUMEHSATHh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OJHOrO pa3fena Kypca, TaK U HMHTErpuUpysl 3HaHUS U3
pa3HbIX pa3nenoB. sl Ka4eCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIAIOTCA 3aJaHUs Ha
OOBbsICHEHHE TPOTEKaHUS (PU3UYECKUX SIBJICHUM M MPOILIECCOB B OKpYKarolleu
KU3HU, TpeOyronye BblOOpa (PU3MYECKOW MOJETU ISl CUTyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.
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B cootercTBuu ¢ TpedoBanusamMu @I'OC COO k MatepuaabHOTEXHUYECKOMY
obecrnieyeHn0 y4eOHOro mporecca 0a30Bblil YpOoBEHb Kypca (PM3MKH Ha YPOBHE
CpeqHero oouero oOpa3oBaHUs JIOJDKEH H3YydaTbCsl B YCJIOBHUAX IPEIMETHOTO
KabuHeTa (U3MKU WIM B YCJIOBHMSX HHTETPUPOBAHHOIO KaOMHETa IpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1MKiIa. B xabuHere GU3MKHU JOKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OpYyIOBaHHE [Jisl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
(u3KKe yUeHUUECKUX NMPAKTUYECKUX PabOT U JEMOHCTPALIMOHHOE 000PYJOBAHHUE.

JleMoHCTpalMoOHHOE  000pyZOBaHHE (HOPMHUPYETCI B COOTBETCTBUU C
OPUHIMIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIYEBbIX JAEMOHCTpAUUd s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUHW M  TOPOLECCOB, OSMIHMPUYECKHX H
($yH1aMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHUE [UIsI YUYEHHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEYMBAETCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JIOJKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LEJISIMU U3y4€HUS UMK B 001IEM 00pa30BAHUU ABJISIOTCS:

- (popMHUpOBAaHHME HHTEpECa M CTPEMIICHHS OOYYaroIMXCsAd K HaydYHOMY
U3YUYCHUIO TPHUPOJbI, PAa3BUTHEC HMX HMHTC/UICKTYyaJIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEI];

+ pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHMS U (HOPMHUPOBAHHE
UCCIICIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

« (hopMHUpPOBaHHE HAYYHOTO MUPOBO33PCHHS KaK pe3yJIbTaTa H3yUCHHS OCHOB

CTpOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUe yMEHUU OOBICHATH SBJICHUS C  HCIOJB30BAHHEM
bu3MYecKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

- (dopMHpOBaHUE TPEICTABICHUNA O pONM (DU3UKHU IS PA3BUTUS JPYTHX

€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTikeHne 3TuX 1elield oOecreuynBaeTcsl peleHueM CIIeAyIoIuX 3a1a4 B

npoIiecce u3yueHus Kypca (GU3uKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

« IpuoOpeTeHne CUCTEMBI 3HAHUN 00 001UX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYas MEXAaHUKY, MOJEKYIApHYI0 (PHU3UKY,
3IIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY M 3JIEMEHTHI aCTPO(PU3UKY;

- (popMuUpOBaHHE yMEHMM TPUMEHATH TEOPETUUYECKHE 3HAHUSA IS
OOBsICHEHMsI (U3MUYECKUX SABJIEHUH B NpPUPONE MU Ul IPUHATHUA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;
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+ OCBOGHHME CMOCOOOB pEIICHHs pa3IUYHbIX 337ad C SBHO 3a/JaHHOU
bu3nueckoil MoOMENblo, 3ajad, MOJAPAa3yMEBAIOUIMX CaMOCTOATEIbLHOE
co3faHue GU3NIeCcKol MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4H;

+ TIOHMMaHue (U3NYECKUX OCHOB U TPHUHIMUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUSA HA OKPYKAIOIIYIO
cpeay;

+ OBJIaJICHUE METOJIaMU CaMOCTOSTEIBHOTO IJIAHUPOBAHUS U TPOBEJCHUSA
bu3MYEeCKUX HKCIIEPUMEHTOB, aHaJld3a U MHTEpHpeTauud uHbOpMaIuy,
OTIpEENICHNS IOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

+ CO3/IaHUE YCJOBHMU AJI Pa3BUTHUS YMEHUH MPOEKTHO-HUCCIEI0BATEIbCKON,
TBOPYECKOU IEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE CPEIHErO OOIIEero
oOpazoBanus oTBoautTcs 136 yacos: B 10 kimacce - 68 yacoB (2 yaca B Hezeno), B 11
KJIacce - 68 yacoB (2 Jaca B HEJIEIIO).

[Ipensaraemplii B mporpamMme 1o (U3MKE TMepedyeHb JIabOpaTOPHBIX H
MPAKTUYECKUX paldOT SBISAETCS PEKOMEHJOBAaHHBIM, YYHTENb JEJIaeT BHIOOD
pOBEECHUsT J1A0OPATOPHBIX PAbOT U OMNBITOB C YYETOM WHAUBUIYAJTbHBIX
0COOEHHOCTEH 00yUaroImUXCs.



COJEPKXAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®dusuka - Hayka o npupojie. Haydnbie METOAbI MO3HAHUS OKPY>KAIOIIETO
Mupa. PoJib 3KCIEpuMeHTa U TEOPUH B IMPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (QU3NYECKUX SBICHUN W TporeccoB. HaydHble THUMOTE3BI.
du3nyecKue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mMecto ¢uzuku B HOPMUPOBAHMHM COBPEMEHHOW HAYYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIBHOCTH JIFOJCH.

Jlemoncmpayuu

AHaJIOTOBbIE W UHU(POBBIE HU3MEPUTEIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC
JIATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienune, CKOpocTh (CpeaHsis CKOPOCTb, MIHOBEHHass CKOpPOCTb) M
YCKOpPEHHUE MaTepuajbHOW TOUKH, UX MPOEKIMM Ha OCHU CHCTEMBbI KOOpIUHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSAMOJUHEHHOe nBIwkeHue. I 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH U TMEPEMECIICHUS
MaTepUabHOM TOYKU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUS.

KpuonuHeitHoe nBuxkeHue. [[BHKeHne MaTepruaibHOW TOUKHU [0 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJIIO CKOPOCTHbIO. YTJIOBAasi CKOPOCTb, JJUHEUHAS] CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTPOMCTBA M TMPAKTHUYECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTepeIavn.

Jlemoncmpayuu

Mopenbs cuCTEMBI OTCUYETA, WILIFOCTPALUs KMHEMATHUYECKUX XapaKTEPHUCTUK
JBHKCHUS.

[IpeoOpa3zoBaHre IBUKEHUMN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habnronenne aBMXKeHHUS Tema, OpOMIEHHOTO TOJ yTJIOM K TOPU30HTY H
TOPU30HTANBHO.
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N3mepenne ycKopeHusi CBOOOIHOTO Ma/ICHHUS.

Hamnpagiienne ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne HEpaBHOMEPHOTO JIBHXKEHUS C LIEJIBIO ONPEAEIECHUS MTHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOUIEHUS MEXKIY IIyTAMHU, MNPOMJICHHBIMU TEJIOM 3a
MIOCJICIOBATENBHBIC PABHBIE MPOMEXKYTKHM BPEMEHM IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3ydenue nBuxKeHUs Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  orHocutenbHOCTH  [anmumes. lIlepBeli  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akoH HeroToHa
JUJI. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHuss. Cuna Ttsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (1mokosi, CKoJib>keHusi, kaueHus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKONIBKEHUS U cujia TpeHus nokos. KoagduuneHt tpeHus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIXKEHHE a0COIFOTHO TBEPOTO Tea.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpauleHus. Ilmedo cumbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHu4ecknue yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeOpMallui.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopmvie padomul

N3yuenue aBuxkeHUs1 OpycKa 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIivH.
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HccnenoBanne yclnoBUW pPAaBHOBECHS TBEPJOrO TeENA, HWMEIOMIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coXpaneHus 6 MexaHuKe

Nmiynsc MarepuanbHOW TOYKH (TeNa), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHHE HMMIyJibca TeJla. 3aKOH COXPAaHEHHS HMITYJbCa.
PeakTuBHOE NBUKEHUE.

PaGoTa crtbl. MOIITHOCTH CHJTBI.

Kunernueckass >Heprusi mMaTepualibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenuunanbHas DHEPTUSA

yupyro
nehopMupoBaHHOMN NPy KUHBL. [loTeHIMaIbHAS SHEPTUS TeJa BOIU3H MTOBEPXHOCTH
3emun.

[loTeHnumanbHple W HENOTeHIMaldbHbie  cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEN. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnuecknue yCcTpoHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3ydenne abCOMOTHO HEYNPYTroro yjapa C MOMOIIbI JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBs3u pabOTHI CUJIBI C U3MEHEHUEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [Auddys3us. Xapakrep ABUKEHUS W
B3aUMOJECUCTBUS YacTUIl BellecTBa. MoJaenu CTpO€HUs Tra3oB, KUIKOCTEH U
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojeseil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkama temmeparyp
Llenbcus.

Mopens nneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHOKUHETHYECKOM
TEOpUU HUJIeaIbHOrO0 Ta3a. AOCOJIOTHas TeMmmeparypa Kak Mepa cpeaHei



9

KMHETUYECKOW SHEPTrMU TEIUIOBOrO IBWXKEHUA 4acTwll raza. lllkama temmeparyp
KenbBuHa. T'a3oBbie 3akoHBI. YpaBHeHHe MeHneneeBa-Knanelipona. 3akoH
Janprona. WM3ompomeccsl B HIOCAaTbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBIeHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOWCTBAa M TMPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThI, J0OKa3bIBAIONIME JAUCKPETHOE CTPOCHHME BellecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneiThl 10 U PY3UHN )KUIKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onsita lltepHa.

OMBITHI, JTIOKa3bIBAIOIINE CYIIIECTBOBAHUE

MEKMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSI.

Mogens, WILTIOCTpUPYIOIIast TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUTIOCTPUPYIOIIUE YPAaBHEHHE COCTOSHUS UACAIBHOTO Tasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

OrnpeneneHue Maccbl BO3yXa B KIIACCHOM KOMHATE€ HAa OCHOBE HW3MEPEHUM
00bEéMa KOMHATHI, JaBJIEHUS U TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXK]Ty TTapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmoanHamuueckass cucrema. BHYTpeHHssE dHEprus TEpMOIMHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meHeHusi. KommyecTBo TemioTsl u pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HWJEaJbHOro  rasa. Buuapl  Temionepegayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3yUYCHHE. Y ebHas TeIJIOEMKOCTh BEIECTBA.
KosnuecTBo TEIIOTH pH TEIIONEpEIaye.

[lTonarue o0 amuabatrHoMm mporecce. [lepBblli 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3akOHa TEPMOIAMHAMHUKK K wu3ompoiieccaM. ['padudeckas
WHTEpHIpeTanus padoThl Tasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  MammHbl.  [I[pyHOMOBI  EUCTBUS  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanuss SHEpruM B TEIUIOBBIX MamuHax. KoaddummeHt mone3noro
nevctBus TemoBoil mammuubl. [ukn KapHo u ero kxod3@duiuueHT Mosie3Horo
JEUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA W NPAKTHUYECKOE NPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.
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Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEW SHEPryud Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOKu U3 OyTBUIKM TOJ JEUCTBHEM C)XaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTyphbl) TeIa MpH TeIuionepeaaye.

OnbIT 1O aauabaTHOMYy pacCUIMPEHUI0 BO3AyXa (ONBIT C BO3AYLIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3mepenne yaenbHOu TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTH BO3Ayxa. HachllleHHbIM map. YenpHas TEmioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

TBépnoe Teno. Kpucramnmueckue u amopgHble Teaa. AHU30TPONUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Martepuanbl. [lnaBieHune u
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckue yCTPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHUE: TUTPOMETp U
MICUXPOMETP, KaJIOPUMETP, TEXHOJOTUH MOJTYUYEHUS] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenune HarpeBaHus U MIaBJICHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3mepeHne 0OTHOCUTENbHOM BIaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnekTpu3anus Tela. OJEKTpUuecKuid 3apsa. JlBa Buaa JIIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKHM, AMANEKTPUKU M MOJYMPOBOJAHUKH. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoperictBue 3apsaoB. 3akoH Kynona. TodyeuHsblil 2€KTpUYECKUI 3apsil.
OnekTpuyeckoe mnone. Hanpspk€HHOCTh  AnexkTpuueckoro mnojis.  [IpuHoun
CYHEPHO3ULIUNA HNEKTPUUYECKUX Tosie. JIMHUKM HanpsKEHHOCTU AJIEKTPUUYECKOTO
oJIsl.
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PaGoTa cun snextpocrarndeckoro moiis. [lorernuan. Pa3HOCTs MOTEHIINATIOB.
[IpOBOOHMKM W IUAJIEKTPUKHA B JJIEKTPOCTATUYECKOM moJie. Jluanexkrpuyeckas
MIPOHUIIAEMOCTb.

DnekTpoémMkocTb. KonaeHcaTtop. DIEKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M IIPAKTHUYECKOE NPUMEHEHHE: DIIEKTPOCKOII,
AIEKTPOMETP, DBJEKTPOCTATHUYECKash 3aluTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB,
KOH/JICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUSA dIEKTPOMETPA.

B3aumopencTBre HAANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTudecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXAY HUMH U AUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonmul

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

ONEeKTpUYECKUd TOK. YCJIOBHS CYLIECTBOBAaHUS JJIEKTPUYECKOIO TOKa.
Nctounuku Toka. Cuia toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 1151 ydacTKa LHETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIIBHOE CONPOTUBIICHHE BELIECTBA.
ITocnenoBarenpHOE, NapaJuIeIbHOE, CMEIIAHHOE COCAMHEHUE IIPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jlxoyms-Jlenma. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYILAs] CHJIA U BHYTPEHHEE CONPOTHBICHUE MCTOYHHKA TOKA.
3axoH Oma i1 OTHOM (3aMKHYTOM) 35ieKTpuyeckoi nenu. KopoTtkoe 3aMmbIkaHue.

OnexkTpoHHass  MPOBOAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS] METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TYYKOB.

[TonynpoBOIHUKHY. CobcTBeHHass U IpUMECHAsT  MPOBOAUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p-N-nepexona. [lomynpoBogHUKOBbIE TPHOOPHI.

OnexkTpuyecknuidi TOK B pacTBOpax M  paciuiaBaXx  3JIEKTPOJIMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CamMOCTOSTENbHBII M HECAMOCTOSTENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOWCTBA M NPAKTHYECKOE IIPUMEHEHME. aMIEpPMETD,
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BOJITMETpP, PEOCTaT, HCTOYHHKM TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN JTHOJ,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OJIYIPOBOJIHUKOBBII 1101, TaJIbBAHUKA.

Jlemoncmpayuu

W3mepeHne Cuilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelanHOE COeIMHEHNE ITPOBOIHUKOB.

[IpsMoe wW3MepeHHe BIEKTPOABMXKYLIEH cuibl. KopoTkoe 3ambIKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoit paspsii ¥ IPOBOJIMMOCTD BO3yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3mepeHne 3JeKTpOABMKYIIEH CUIIBI UCTOYHHMKA TOKAa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsi B 10 kjacce oCyliecTBIsETCS C
y4ETOM COAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d € KypcaMH MaTEMaTHKH,
OMONOTHN, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHbIE C MU3YYEHHEM METOAOB HAy4HOIO
MO3HAHUA: SIBJIEHUE, HAy4HbIM (akT, rumnoresa, (u3MUecKash BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl ypaBHEHUH, IMHEHHAS (PYHKIIHS,
napabona, rurnep6osia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMHU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexannueckoe NBWKEHUE B KMBOM mpupojne, Auddys3usi, ocMoc,
TEIIO0OOMEH KUBBIX OPraHU3MOB (BUIBI TEIUIONEPEadyH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHASI MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEN U ra3oB,
NEKTPUYECKUE  CBOWCTBA  METAUIOB,  J3JEKTPOJUTHYECKAs  JUCCOLIMALIMS,
rajbBaHUKA.

l'eocpagpus: BIaXXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE IBUKEHUM C HCIOJb30BAaHUEM MEXAaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOAIIMITHUKH, HCIOJb30BAHHE 3aKOHA COXPAHEHMS
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UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET W Jpyrue), IABUTATENIb BHYTPEHHETO
cCropaHusi, napopas TypOHHa, OBITOBOM XOJOJWUIBHUK, KOHIULMOHEDP, TEXHOJIOTUN
IIOJIy4YE€HHUs] COBPEMEHHBIX MATEpHUAIOB, B TOM YHCJIIE HAHOMATCPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAsl 3allMUTa, 3a3€MIICHHE 3JIEKTPONpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHArPEBATEIbHBIE puoOOPHL,
AIIEKTPOOCBETUTEIBHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[TocTtostHHBIE MarHUTHL. B3anMOo1€MCTBUE MOCTOSIHHBIX MATHUTOB. MaruHutHoe
nosie. Bektop MarauTHOW MHAYKUMHA. [IprHIMI Cynepno3uiiy MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM wuWHAyKIMU. KapThHa JWHUNA MarHUTHOW WHIYKIMW TI0JIS
MOCTOSTHHBIX MAarHUTOB.

MarnutHoe ToJie TPOBOAHMKA € TOKOM. KapTuHa NnMHUNA WHIYKIHUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO MPOBOAHWKA M 3aMKHYTOIO KOJIBIEBOTO
IIPOBOJHMUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcreaa. BzauMonencTsue mpoBOAHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenna, €€ MoayJib M HalpaBjieHUE. BUKEHUE 3apsIKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBreHMEe DJIEKTPOMAarHUTHOM MHAYKOMH. [IOTOK BekTOpa MarHMTHOM
WHIYKIUU. OIEKTPOJABIKYIIAS CHJIA HMHAYKUWMUA. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu dapanes.

BuxpeBoe anexkTpuueckoe mosie. ONEKTPOJABWKYIIAs Cujila HHAYKIWU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBJ€HME CaMOMHAYKIMU. OJEKTPOJBIXKYILIAsS CHIIA
CaMOMHIYKIIHH.

DHEprusi MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre YyCTPOIICTBA U NPAKTHUYECKOE MNPUMEHEHUE: IOCTOSHHbIC
MarHuThl, BJEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YacCTULl, MHIYKIIMOHHAS IEYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JlvHUM UHAYKIMYA MAarHUTHOTO TIOJISL.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.
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Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBneHuE IEKTPOMAarHUTHOW HHYKLUU.

[TpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJBIKYLIEH CHIIbI MHIYKUWUA OT CKOPOCTH M3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccnenoBanne NeMCTBASI MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Paszgeu S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KONEOAHUA

Konebarenpnas  cuctema. CBOOOJHBIE  MEXAHMYECKHE  KOJeOaHMS.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojieOaHUM.
[IpyXvHHBIN MasTHUK. MaremMaTU4eCKU MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanuii. [IpeBpanieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

KonebarenbHbiii KOHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIeOAHUSI B
UJICATbHOM KOJIOATeIbHOM KOHTYpE. AHAJOTUS MEXKIYy MEXaHUYECKUMH W
AJIEKTPOMAarHUTHIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
HHEPTUU B UJI€ATHHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxawMuUx kojieOaHusX. BeIHYK/I€HHbIE MEXaHUUECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii TOK. CHHYCOMJANbHBIA TEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JIEHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKCHMUS.

Tpanchopmarop. [Ipons3BoACTBO, Mepenadya U NOTPeOICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKHE PUCKHU TMPHU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M IPAKTUUYECKOE IPUMEHEHHUE: JIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoOJI€OATEIbHOW CHUCTEMbl (MPYKUHHBIA HWITH
MaTeMaTUYECKUI MasSTHHK).

HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJICOaHUM.

HabGmnrogenue pe3onauca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuwinorpaMmbl (3aBUCMMOCTU CUJIbI TOKA U HANPSIKEHUS OT BPEMEHU) NSt
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AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHC Tmpu NOCIEIOBAaTENbHOM COEAMHEHUU PE3UCTOPA, KaTYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padomul

HccnenoBanue 3aBUCUMOCTHU TMEPHOJAa MAJIbIX KOJeOaHUN Tpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJHBI, YCIOBUs pacnpoctpaneHud. Ilepuoa. CkopocTb
pacrnpocTpaHeHussT M JUIMHA BOJIHBL. [lomepeyHble W MPOAOJIBHBIE BOJIHBI.
HNurtepdepenius u nudppaxius MeXaHUIeCKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI M3JIYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomaruutHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, MpEJIOMIICHUE, Mosipu3anus, nudpakims,
unTepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >Me€KTPOMArHUTHBIX BOJIH. [IpriMeHeHHE AIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUACHUA. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOLIEN CPEIBI.

TexHuyeckne yCTpOWCTBA W MPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTpaHEeHNE TTOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGntonenue orpakxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

HaGmonenune uatepdepeHunn u 1uppakiny MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HabGnronenne cBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

Hccaenosanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:

OTpaXeHue
,
npesoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas onruka. [IpsAMOIMHENHOE pacnpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyd cBera. TOUeUHBI HCTOYHUK CBETA.
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OTtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenominenue cBera. 3aKoHbI TPEIOMIICHUS cBeTa. AOCOTIOTHBIN TTOKA3aTelNb
npeinomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yrojl MOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBera. LIBerT.

CobOuparormyie ¥ paccewBamIme JHMH3BL. ToHKas mauH3a. DoKycHOe
paccTosTHUE W ONTHYECKas cujla TOHKOM JuH3bI. [locTpoeHue wm3o0pakeHuil B
cCOOMparoIMX U pacceuBarolux JuH3ax. Dopmysia TOHKOW JIMH3BI. YBEIUYCHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Muatepdepenuus ceta. KorepeHTHbIE HCTOYHMKH.
VYcnoBusi HabOMOIEHUS MaKCUMYMOB U MHUHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [dudpaxuuonnas pemérka. YclioBue HaOMIOIECHUS
IJIaBHBIX ~ MAakKCUMyMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBA U TMPAKTUYECKOE TMPUMEHEHHUE: OYKH, JIyla,
dboToanmapaT, NPOCKIMOHHBIA amnmapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
OnTHKa, TU(PpaKIIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE PacIpOCTpPAHEHUE, OTPAXKEHUE W NPEIIOMIICHUE CBETa.
OnTuyeckue mpudOpBkI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBO/IA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocKorma, TeJIeCKona.

Habmronenune natepdepeHinm crera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBI0 MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBIO AUGPAKIIUOHHON PEIIETKY.

HaGmronenue nosisipuszanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3MmepeHnue noka3aresns npeioMJIeHUs CTeKIa.

HccnenoBanre CBOMCTB U300paKEHUI B JTMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIHAJIBLHON TEOPUU OTHOCHTEIbHOCTH
['paHuiel  OPUMEHUMOCTH  KJacCMUecKoM  mexaHuku.  [locTynaTsl
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CIIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTH MOJAYJISL CKOPOCTHU CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITENHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHM M COKPAILCHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € 3HEPrUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. JHEPT U
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsi3u sHEpPrUn POTOHA C €r0 HACTOTOM. DHEPrUs
U UMITYJIbC (POTOHA.

OtkpeiTre 1 uccienopanue poroddpdexra. Onbitel A. I'. CTosieroBa. 3aKOHBI
doTorpdexra. YpaBHenue DuHmTeitHa Mg GoTodrddekra. «KpacHas rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKHe YCTpPOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(dQdeKT Ha YCTaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeEHIHETO (GoTodPdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopna mo paccesHUrO a -4acTHil.
ILtanerapnas moxpens aroma. Iloctynatrel bopa. U3myuenume u morioiieHue
(GOTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHSI HEPrUM Ha Jpyroil. Bupel
crekTpoB. CIEKTp ypOBHEW SHEPrUu aToMa BOJIOPO/IaA.

BousiHoBBIE cBOMCcTBA yactull. Bonnel ne bpoinsa. KopiycKkynsipHO-BOJIHOBOM
Ty ali3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTpPOWCTBA M MPAKTUYECKOE ITPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habnronenue JIMHEeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul



18

HaOnronenue tMHe4aToro CekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIUE CIOKHOCTh CTpoeHus sapa. OTKpbITHE
paaunoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHunto coctaBa paaguoakTUBHOTO
m3nyuenns.  CBoiictBa  ambda-, Oera-, TamMMa-usNydeHus.  BrumsHue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpoTOHAa W HeWTpoHa. HykinoHHas mognens snapa I'eiizenOepra-
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.

Anbda-pacnan. OJEKTPOHHBIH U MO3UTPOHHBIM OeTa-pacnaa. [‘amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. AnepHbie cuibl. Jlepext macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peakrop. TepMmosimepHbiii cuHTe3. [IpoGiaeMbl W TEPCHEKTHBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUN AIEMEHTAPHBIX YaCTHII.

dyHaameHTanbHbIe B3auMoAecTBUs. EnMHCTBO u3nueckoil KapTUHBI MUpA.

TexHUYEeCKHE yCTPOICTBA U NMPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanne TpEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

OTansl pa3BUTHS acTpOHOMUHU. [IpuKitaHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMHH.

Bun 3Bé3nnoro Heba. CosBesnusi, SipKUE 3BE3MBI, IUIAHETHI, UX BHUAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connne. ConHeyHass akTUBHOCTh. Mcrounuk sHeprum ConHIa W 3BE3.
3BE311bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA KJacc -
CBETHUMOCTBY». 3BE3/Ibl TJIABHOW MOCIEAOBATEILHOCTU. 3aBUCUMOCTh «Macca -
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUN U 3Botonuu ConaHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Muneunsiii [IyTe - Hama I'anaktuka. Ilonoxxenue u nBukenue CoJyiHIA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajiakTuk.
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Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0aemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Habnronenus: HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
IPUIIOKEHUH /ISl OTIpeIeNICHUs TOJ0KEHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOJIyIIapus U IPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maromiee NOBTOPEHUE

Ponpr ¢u3Mku M acTpOHOMHMM B IKOHOMHUYECKOM, TEXHOJOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOU c(pepax IeaTeTbHOCTH YEIO0BEKa, POJIb U MECTO (PU3HKH U
ACTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHUHE MHUpPA, POJib GU3NUECKON TEOPUH B
dbopMHUpOBaHUU MPEACTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B O0IIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBS3C€H C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsamusi, CBSI3aHHbIE C MU3yYEHHEM METOAOB HAy4HOIO
MO3HAHUA: SIBJIEHUE, HAy4HbIM (akT, rumnoresa, (u3MUecKash BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHE, FIKCIIEPUMEHT, MOJICTTMPOBaHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: penieHUE CUCTEMBl YPABHEHUHN, TPUTOHOMETPUYECKUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKLUWHA HAa OCH KOOPAHMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (YHKIHM, NpU3HAKA TOA00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TIOCKUX PUTYp B 00bEMa Tell.

buonoeusa: »>nekTpuyeckue SBICHUS B KUBOW Mpupoje, KoyiedaTelabHbIE
JIBVKCHUS B KUBOM MPUPOJAE, ONITUYECKUE SABJICHUSA B )KUBOW IPUPOJIE, AEUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypPa TBEPABIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALITUIECKON PEIIETKH, CIEKTPATbHBINA aHATH3.

l'eocpagpusa: MarHUTHBIE MONIOCA 3€MIIH, 3AJIEKU MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonoeusa: JIAHUM DIIEKTPOIIEpEnad, TEHEPATOpP IIEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUHUOHHAs II€Yb, Pajap, PaAHONPUEMHUK, TEIECBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIMOHHBIN ammapaTr, BOJOKOHHAs OITHKA,
CoJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA HPOI'PAMMBbI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OGPA30OBAHU A

OcBoenue yueOHoro mnpeamera «®duszmka» Ha ypoBHE CpeaHEro oOIIero
oOpazoBanus (0a30BbI YPOBEHB) JNOHKHO OOECIEUUTh JOCTHXKEHHUE CICHYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3ybTaThl OCBOCHUS YueOHOTO TIpeaMeTa «Du3ukay TOKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarONIMXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAaHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHMCKOTO O0OIEeCTBa, PACHIMPEHHUE >KU3HEHHOTO
OTIBITA W OTBITA JMEATCILHOCTH B IPOIECCE pealr3aiii OCHOBHBIX HAMPABIICHUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOTO OOIIECTBRA;

NPUHATHE  TPAJAWIMOHHBIX  OOIICYEIOBEYSCKUX T'yMAHUCTHYECKUX U
JEMOKPATHIECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEpEcaxX TpakIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yMEHHUE B3aMMOJICHCTBOBATH C COITMABHBIMA HHCTUTYTaAMHU B COOTBETCTBHH C
X QYHKITUSIMH 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

chOpMHPOBAHHOCTh POCCHICKOU IrpaXJaHCKOU

UJCHTUYHOCTH,

NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JTOCTIKCHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTUYCCKOTO TTOBEACHUS;

CIIOCOOHOCTh OLIEHWBATh CUTYallMI0O W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHWE JINYHOTO BKJIaJa B TIOCTPOEHUE YCTOMYUBOTO OyAyIIETo;

4) 3CTeTHYeCKOr0 BOCIIHTAHUS:

ACTETUIECKOE OTHOIICHHUE K MUPY, BKITIOUYAsI SCTETUKY HAYyYHOTO TBOPYECTBA,
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npucyuiero pusndeckoi Hayke;

5) TpyaoBoro BoCHUTAHMA:

UHTEpEC K pazinyHbiM cepaM mpodeccHOoHaNbHON NeATebHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCOZHAHHBIN BHIOOD
Oynymier mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) IK0JOrHYeCKOr0 BOCIIUTAHMUSI:

c(hOpPMHUPOBAHHOCTh JIKOJOTUYECKON KYJIBTYpPbl, OCO3HaHUE TJI0OAIBHOTO
XapakTepa dKOJOTHIECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHMS 1IeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

pacUIMpEeHHUE OIbITa JACSATEIBHOCTH HJKOJOTMYECKOW HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) MEeHHOCTH HAYYHOIO MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE IEHHOCTU HAyYHOW [eATEIbHOCTH, T'OTOBHOCTH B IIpoliecce
U3y4eHUs (PU3UKH OCYIIECTBIIATH MPOEKTHYIO U UCCIEA0BATEIBCKYIO e TEIBHOCTD
WHIUBUyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornvyeckune AelcTBUA:
CaMOCTOSITeIbHO  (OpPMYJIMPOBaTh UM aKTyaJIU3UpoOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTHKCHMUS,
BBISIBIIATH  3aKOHOMEPHOCTM M NPOTHUBOPEUYMS B  PACCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IJIaH PEIICHHUS MPOOJIEMbl C YUYETOM aHaIM3a MUMEIOIINXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B ACATEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJITATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHHOCTH;
KOOPJAMHUPOBATH U BBIMIOJHATH pabOTy B YCIOBUSX PEAIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBarebCckue AeiicTBHA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEHN, KJIIOUYEBBIMHU IMOHSITUAMU U METOJaMU
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buznueckoil HayKu;

BJIAJETh HABBIKAMHU YUEOHO-UCCIEA0BATEIBCKON U POEKTHON €SI TEIIbHOCTH
B 001acTH (PU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOUCKY
METOJIOB peUIeHMs 3a4au (U3NYECKOTO COAECpKaHUs, NMPUMEHEHHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BJIAJECTh BHJAMH JACSITEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEPIIPEeTAliY, MPEeoOpa3OBaHUI0O M TPUMEHEHUIO B PAa3IUYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX POEKTOB B 00J1acTU (PUBHKH;

BBISIBJISITH [IPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajaady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAUTb apTyYMEHTHI JJIs 1I0KAa3aTEIbCTBA CBOUX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBaTh IIOJIyYEHHbIE B XOJ€ PELIEHUS 3a7aud pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETh TEpPEHOCUTh 3HaHUus MO0 (U3NKE B MPAKTUYECKYIO O0O0JacTh
KU3HEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 331a4H, IOy CKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pabora c nundopmanmueii:

BJIAJETh HAaBBIKAMU MOJIy4YeHUsT MHGOpMAIMK (PU3NYECKOTO COAEPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOWCK, aHAJM3,
CUCTEMAaTH3allMI0 U UHTEPIPETalni0 MHPOPMAIMU DPa3IMYHBIX BHUIOB U (hopm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HH(POPMALIUK;

UCTIONb30BaTh  CpelcTBa  HMH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHUHA KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPTraHU3alMOHHBIX
3aJ1a4 ¢ COOJI0ICHHEM TPEOOBaHUM SPrOHOMUKH, TEXHUKHU O€301T1aCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThl (PU3NYECKOTO COJEPKAHMS B Pa3NUYHBIX (opMarax c
y4€TOM Ha3zHAYeHUsS MHPOPMAIMH U I[EJIEBON ayIUTOPUH, BEIOUpAs ONTUMAIBHYIO
(opMy npeAcTaBICHUS U BU3yaTU3alluu.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE AeHCTBHUS:
OCYIIECTBISATH OOIIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU ACSITENBHOCTH;
pacno3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyalldd M CMsI4aTh
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KOH(JIUKTBI;

pa3BEPHYTO W JIOTUYHO M3JaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh U WCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBUIYAIHHOM
paboTHI;

BbIOMpaTh TEMATUKY U METOIbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX
MHTEPECOB U BOZMOKHOCTEH KaXKJJOT0 4eHa KOJJICKTUBA,

OpUHUMATh LEIM COBMECTHOW  JEATENbHOCTH, OPTraHU30BBIBATH |
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHXKEHUIO: COCTaBIISTh IUJIaH JEHCTBUM,
pacmpeneniartb poid ¢ Y4ETOM MHEHUW YYacCTHHKOB, OOCYXAAaTh pe3yJbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KAUE€CTBO CBOETO BKJIA/1a M KAYKIOTO YYACTHUKA KOMaH/Ibl B OOILIMI
pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEM C MO3ULIUU HOBU3HBI,
OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUYECKOE TIOBEIECHHWE B PA3TMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUIIHATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIEe 1CHCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILIECTBIISITh MO3HABATEIbHYIO JESATEIBHOCTh B 00JIaCTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PELICHUS PAcUYETHBIX M KayeCTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS IPAKTUUYECKON pabOThI ¢ yUETOM HUMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOT0 MpeaMeTa Ha OCHOBE JTMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaThH €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO JPYIUIUU B 001acTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTyallUsiIM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LICIISM;

BJIAQJ€Th  HABbIKAMU  IIO3HABATEJIBHOM  peQUIEKCMM KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUIM;

UCIIONIb30BaTh MPUEMBI pedeKkcruu AJid OLIEHKU CUTYalluu, BRIOOpa BEPHOTO
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pelIeHus;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO MPHHUMATh PEIICHUS M0 HX
CHIDKEHHUIO;

OPUHUMATh MOTUBbI U apryMEHTBl JpYIUX IpU aHaJIu3€ pe3yibTaToB
JeSITEIbHOCTH;

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBbI M apryMEHThl JPYTUX IpU aHalu3e pe3yibTaToB
JeSITEIbHOCTH;

npU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce qoctuxkeHNs IMUHOCTHBIX PE3YIbTaTOB OCBOEHUS MPOTrPaMMBbI 110
bu3uke 19 ypoBHS cpeaHero oOmero oOpa3oBaHHMs Yy oOydarouiuxcs
COBEpLICHCTBYETCS HMOLIMOHAJIbHBIN UHTEIJICKT, IpeoJiararo i
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHME, BUAETh HApPaBJICHUS Pa3BUTUS COOCTBEHHON 3MOIMOHAIBHOU Cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMSI, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE I[IOBEACHHUE, CIIOCOOHOCTh aJanTHPOBAThC K
HYMOLIMOHAIBHBIM U3MEHEHHSIM U TTPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMJICHHE K TOCTIKEHUIO TIEIH U
yCrexy, ONTUMHU3M, MHHUIMATUBHOCTb, YMEHHE J€WCTBOBAaTh HCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIONIEH CITOCOOHOCTh TOHUMATh SMOIIMOHATIFHOE COCTOSTHHE
JIpYTUX, Y4YUTBIBaThb €ro NpPHU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAaNBaTh OTHOIICHHUS
C IpYTUMH JIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniry o0yuenus B 10 kj1acce rnpeaMeTHble pe3ysibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHI:

JEMOHCTPUPOBATh HA MpUMEpPAX pojiab U MecTO (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TpaHMILBl TPUMEHEHUS M3YYEHHBIX (PU3MUECKUX MOJENEH:
MaTepuabHas TOYKa, MHEpLUAIbHAs CUCTEMA OTCUETA, a0COIIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHS Ta30B, )KUIAKOCTEH W TBEPABIX TEJ, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1ay;
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pacno3HaBaTh (pu3WUYECKUE SBJICHUS (IIPOIECCH) M OOBSICHATHh UX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U
AJIEKTPOJIMHAMUKU:  PABHOMEPHOE U PaBHOYCKOPEHHOE MPSAMOIMHENHOE
NBUKEHHE, CBOOOJHOE TMaJeHUE TeJ, ABW)KEHHE 110 OKPYXHOCTH, HHEpLus,
B3auMozeicTBue Tei, Auddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTEH U
TBEPABIX TEJ, U3MEHEHHE O00BbEMA TE NMPHU HArpEBAHHMM (OXJIAXKIEHUM), TEIIOBOE
paBHOBECHE, UCHAPEHHUE, KOHJICHCALMs, IJIABJICHUE, KPUCTALIU3ALMS, KUIIECHUE,
BJIQ)KHOCTb BO3/yXa, [IOBBIIIEHUE JaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
COCYJE, CBSA3b MEXKy IapaMeTPaMU COCTOSIHUSA ra3a B U30IIPOLECCaX, dIEKTPU3ALIHS
T€J, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHWYECKOE ABMKEHUE, HCHOJb3Yysd (PU3NYECKHUE BEINYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHHE, CKOPOCThb, YCKOPEHHME, Macca Teja, CHJIa,
UMITYJIbC T€JIa, KUHETHYECKasl 3HEpPrusi, NOTCHIHAIbHAS dHEPIHs, MEXaHU4ecKas
paboTa, MexaHMYecKas MOIIHOCTb, IpPHU ONHMCAHWU TPABUIBHO TPAKTOBATh
(U3MYECKUI CMBICT MCHOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYE€HHS] U E€IUHULBI,
HaXoJUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYI (PU3HYECKYIO BEIIMYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YUYEHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHMS,
UCIONBb3Yysl (PU3MYECKUE BEJIMYMHBL: JABJICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETHYECKasi SHEPIHsl XaOTHYECKOro JABMKEHUSI MOJIEKYJl, CPEAHEKBAIpaTHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSsI >HEprusi, padbora rasa,
KOA(Q(GUIUEHT TMOJE3HOT0 JEHCTBUS TEIUIOBOTO JIBUTaTels; MpPU ONUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (PU3NYECKUH CMBICI MCIOJNb3YyEeMbIX BEJIMYMH, UX
00O3HAaYeHUsT W EAMHMIIBI, HaXOAUTh (POPMYJbl, CBSA3BIBAIOUIME JIAHHYIO
(U3UYECKYIO BEIMUHUHY C IPYTUMH BEJIMYMHAM;

ONMCHIBATH U3yUYEHHBIE JIEKTPUUECKUE CBOMCTBA BELIECTBA U AIEKTPUUECKUE
sBJIEHUS (IIPOLIECCHI), UCTIONIBb3Ysl (PU3NYECKUE BEIMUYMHBI: JICKTPUUECKUN 3apsil,
AIEKTPUUECKOE TO0JIe, HANPSHKEHHOCTD TMOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Ipy ONHWCAHUM MPABWIBHO TPAaKTOBAaTh (DU3UYECKUN CMBICH HMCHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHHUIIBI; YKa3blBaThb (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYI0 (PU3MYECKYIO0 BETUUYUHY C IPYTUMH BETMUMHAMU;

aHaAJIM3UPOBaTh (PU3MUECKHUE TPOIECCHl U SBICHUS, UCTOIB3Ysl (PU3NYECKUE
3aKOHBI ¥ MPUHLUIIBL: 3aKOH BceMupHoro Tarotenus, |, Il u 1l 3akonst HetoToHa,
3aKOH COXpAHEHUsI MEXaHWYECKOW DHHEpPruu, 3aKOH COXpPaHEHUs MMITYJIbCa,
OPUHIUI CYNEPIO3ULHHA CHJI, IPUHIMI PABHONPABHUS HHEPLUHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPUIO CTPOCHHS BEILECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIHH TEIUIOBOTO JBH)KEHHS MOJIEKYJ C
aOCOJIFOTHOM TEMIIEpaTypol, NEPBbIN 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsja, 3akoH KyioHa, Npu 3TOM pasnuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
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001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUTIBI JIEHCTBUS MAITUH, TPUOOPOB U TEXHUICCKUX
YCTPOMCTB; pa3inyaTh YCIOBHS WX OE30MACHOTO HMCIIOIH30BAHMSI B TOBCEIHEBHOM
KU3HU;

BBITMIOJHATh JKCHEPUMEHTHI IO UCCIEIOBAHUIO (U3UYECKUX SIBICHUNA U
MPOIIECCOB C HCMOJb30BAHUEM TMPSMBIX U KOCBEHHBIX H3MEpPEHUH, MPH 3TOM
dbopmyupoBaTh MpodieMy/3anady v TUIOTE3y Y9eOHOTO IKCIIEPUMEHTA, COOUPATh
YCTaHOBKY M3 MPEII0KEHHOTO 000pY0BaHUS, TIPOBOIUTH OMBIT M (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBISTH MPSIMBbIE M KOCBEHHBIE M3MEPEHHSI (PM3HUECKUX BEITUYHH, TIPU
3TOM BBIOMpaTh ONTHUMAJBHBIA CIOCOO WM3MEpPEHUs M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENIOBATh  3aBUCMMOCTH  MEXAy  (U3UYECKUMU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU TOM KOHCTPYHUPOBATH YCTaHOBKY,
¢buKcHpOBaTh Pe3yabTaThl OTYUYEHHONM 3aBUCUMOCTH (PH3UYECKUX BEIHMYMH B BUJIC
TaONuUIl U TpauKOB, IeTaTh BEIBOJBI IO Pe3yIbTaTaM UCCIICIOBAHUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyAa MpU MPOBEIECHUU UCCIIEIOBAaHUI B
pamMKax y4eOHOro DSKCIIEpUMEHTa, Yy4eOHO-MCCIEOBATEIbCKOW U TMPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1a00paTOPHOTO
o0opyIoBaHUS;

pemiath pacy€éTHble 3aJaud C SBHO 3aJaHHOM (DU3UYECKON MOJENbIO,
UCTIOJIBb3Ys (PU3UYECKUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAIM3a yCJIOBUS 3aJja4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACYEThl M OLIEHWBATH PEATbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOI BEININHBI;

peraTh Ka4eCTBEHHBIEC 3a/]a4M: BHICTPAUBATH JIOTUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY PacCyX JCHUH C OMOpoil Ha H3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzndeckue BICHUS,

UCTIONB30BaTh  MPH  pENIeHMH  y4eOHBIX ~ 3aJad  COBpPEMEHHBIC
UHGOPMAITMOHHBIE TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIINN U
MPEICTaBIICHUS] y4eOHON M HAyYHO-TIOMYJSPHOM WH(OpMAIUK, MOTYyYEeHHON W3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTyYaeMyto HH()OPMAITHIO;

PUBOIUTH PUMEPHI BKIIAJa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS 110 (PU3MKE B MOBCEAHEBHOM JKU3HU IS
oOecrnieueHns OE30MACHOCTH MpH OOpalleHHuH ¢ NpuOopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMH, ISl COXPaHEHUS 3I0POBbS U COOIIOJCHUS HOPM DKOJIOTUYECKOTO
MIOBEJICHUS B OKPYXKAIOIIeH cpejie;

paGoTaThb B TpyMIE C BHIIOJHEHHUEM pAa3IHYHBIX COLHUAIbHBIX pPOJEH,
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IUTAHUPOBaTh pPabOTy TPyNMbl, PAlMOHAIBHO paCHpEneniarTh OOSI3aHHOCTH H
IUIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYyalHAX, aJl€KBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON IPOOJIEMBI.

K xonity o0yuenus B 11 ki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTo (HU3UKU B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTHH, B IPAKTUYECKON ACSATENBHOCTU JIOAEH, LEJIOCTHOCTh U EIUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBIBATh TIPaHULBl NPUMEHEHHUS M3YYEHHBIX (DU3UUECKUX MOJIETe:
TOYEYHBIN JEKTPUUECKUI 3apsij, Ty CBETa, TOUCUHBIM UCTOYHHUK CBETA, SAEpHAs
MOJieJIb aTOMa, HYKJIOHHas MOJelb aTOMHOTO sApa NpU pElIeHUH (U3NYECKUX
3aj1ay;

pacrno3HaBaTh (pU3NUECKHE ABJICHUS (TPOLIECChl) U OOBICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOM (PUBHMKU: 3JIEKTPUUYECKAs TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, 3JICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MArHUTHOTO IIOJISI Ha
IPOBOJHUK C TOKOM W JBWXKYIIUICS 3apsiji, 3JEKTPOMarHUTHbIE KoJieOaHUS U
BOJIHBI, NPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHE,
uHTeppepeHus, audpakuus W MOJIpU3auus CBeTa, JUCIEPCUsl CBETAa,
dbotoanexTpuueckuit 3pdext (pororddekr), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JUHENYaToro CHEeKTpa aToMa BOJOPOAA, €CTECTBEHHass M MCKYyCCTBEHHas
PaaOaKTUBHOCT;

ONKCHIBATh M3YYECHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PpAa3IUYHBIX  Cpel) H
AJIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI), HCIOJIb3Ys (PU3NUYECKUE BEITUUUHBI:
AIIEKTPUYECKUI 3aps]l, CHJIa TOKA, 3JIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuiia, paboTa ToOKa,
WHIYKIUS MarHuTHOTO TmoJisl, cuina Amnepa, cwia JlopeHla, MHIYKTUBHOCTb
KAaTYUIKHA, SHEPrUs SJIEKTPUYECKOTO M MArHUTHOTO TMOJIEH, MEepUojd M 4acToTa
KoieOaHuN B KoJeOAaTeTbHOM KOHTYpE, 3aps] W Cujla TOKa B IIpOLEcCe
TFApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOsSHUE H
ONTUYECKAas CUJIa JIMH3bI, NMPU ONHUCAHUM TPABUIBHO TPAKTOBATh (PUIUUYECKUIA
CMBIC]I HCIIOJIb3YEMbIX BEIUYMH, HMX OOO3HAUYE€HHMs] M €IWHHUIIbI, YKa3bIBaTh
(bopMyJIbl, CBSI3BIBAIOIINE TaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTUMH BEIUYMHAMY,

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SBJIEHUS U MPOLECCHL, HCIOJIb3YS
busznyecKkue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acTOTa CBETA, HEPIHs U UMITYJIbC (POTOHA, MEPUOJL MOy pacnaia, SHEPTus CBI3U
aTOMHBIX $J€p, IpPU ONUCAHUM MPABUIBHO TPAKTOBAaThb (PU3NYECKUI CMBICH
UCIOJB3YEMBIX BEIUYMH, MX OOO3HAUEHUS WU EJUHHUIBI, YKa3blBaTh (HOPMYIIBI,
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CBS3BIBAIONIUE JAHHYI0 (U3MYECKYI0 BEIWYUHY C JPYTHUMH BEIUYHMHAMM,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3NYECKUE MPOLIECCH U SBJICHUSI, UCTIONB3YST (PU3NUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MMOCJIEA0BATEILHOTO U MapalieIbHOTO
COCOMHEHUS NPOBOAHUKOB, 3aKOH J[[xoyns-JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKINH, 3aKOH MPSMOJUHEUHOTO PAaCIpPOCTPAHCHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI IMPEIOMJICHUSI CBETa, ypaBHEHUE ODWHIITEWHa i Gorodrddexra,
3aKOH COXPAHEHMS DHEPruH, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HCIa, MOCTynaTsel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTeMaTHUYEeCKOE BBIPAXXEHUE U YCJIOBHS (TpaHMIlbl, 00JIacTH)
MPUMEHUMOCTH;

OTIPEJICIISITH HAIIPABJICHUE BEKTOPA MHAYKIIMK MAarHUTHOTO MOJISl TPOBOTHUKA
C TOKOM, CuJIbl Amniepa u cuibl JIopeHia;

CTPOUTh M OIUCHIBATH HM300paKEHUE, CO3/IlaBa€MOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO MCCIEIOBAaHUIO (DU3MUYECKUX SBJICHUN U
MPOIIECCOB C HCIOJb30BAaHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHHIl: IPU 3TOM
dbopmyMpoBaTh MpodIeMy/3a1ady U TUIOTE3y YU4eOHOTO AKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000pYy10BaHUs1, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISATH MPSMbIE U KOCBEHHbIE U3MEPEHUST (PU3NUECKUX BEJIMYUH, TIPU
ATOM BBIOMpPATh ONTHUMAIBHBIN CMOCOO HM3MEPEHHS M HCIOJIb30BaTh WU3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEI0OBATh 3aBUCUMOCTH (PU3HUECKUX BEJTUYUH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHU: TP STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJbTAThI
MOJIyYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIIMYWH B BHJE TaONWI U TpaduUKOB,
JIeJaTh BBIBO/JIBI TIO pe3yJibTaTaM UCCIIEOBAHUS;

co0Jiro1aTh MpaBuiia OE30MacHOrO TPyAa MPHU MPOBEICHUHN HCCIETOBAaHUMN B
paMKax yd4eOHOro JSKCIEpPUMEHTAa, Y4eOHO-HUCCIIECIOBATEIbCKON W MPOEKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB U J1aOOPaTOPHOTO
000pyIOBaHUS;

pematb pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM (DU3WUYECKOM MOJEINbIO,
UCIIOJIB3Ys (U3UYECKUE 3aKOHBI U TIPUHIIUITBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aa4u
BEIOMPATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3NUECKHE BEIIMYUHBI U (POPMYIIHI,
HEOOXoaMMbIe NJisi €€ PEeIIeHHs, TPOBOJUTh PACUYEThl M OIICHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYCHHS (PU3HUECKON BEIMINHBI,

penaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATH JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUN C OMOpoid Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nYecKue SIBICHNUS;
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UCIIONB30BAaTh  MpPH  pelleHHMH  y4eOHbIX  3aJad  COBpPEMEHHbBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JIJIS IOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETAIINHA U
MpEACTaBICHUs] y4eOHONH M HAy4HO-TIOMYJSIpHOM WMH(OpMaIUu, MOIYYEHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHIUIBI JACHCTBUS MAIlUH, NPUOOPOB M TEXHUYCCKUX
YCTPOMCTB, pa3inyaTh yCIOBHUS UX 0€30MaCHOTO HUCIOJIb30BAHUS B IMOBCEIHEBHON
KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUUCKHUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKHh, B OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIETO MHUpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUSA 1O (PU3UKE B TOBCEAHEBHOM KU3HU JIJIS
obOecnieueHns: O€30MACHOCTH MpH OOpalleHuH ¢ NpubopaMu M TEXHUYECKUMHU
yCTpOMCTBaMHU, JIsl COXPaHEHUS 3/I0POBbS U COOJIOAEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYIKAIOILEH CpEAE;

paboTarb B TPyINIE€ C BBINOJHEHUEM PpA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpPyNIbl, PAUUOHAIBHO pacHpeneisTh OOA3aHHOCTH H
IJIAHUPOBATH JCATEIBHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJICKBaTHO OIICHUBAaTh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHUE

TeMarnueckoe MIaHUPOBAHKE COCTABJICHO C YYETOM MTPOTrPaMMBbl
BocnuTtanust MBOVY «3CII»

BocnuraTeapHbIi TOTEHITMA JaHHOTO Y4eOHOTo IIpeaMeTa obecrieunBacT
co3/laHHiEe OJaroNpUATHBIX YCIOBUH ISl IPHOOPETEHUS MIKOJIbHUKAMH OITBITA
OCYIIIECTBJICHUS COLIMAIBLHO 3HAYUMBIX JIeJ. DTO:

- OTIBIT JIEJ1, HANPaBJIEHHBIX HA 3a00Ty O CBOCH CEeMbE, POJHBIX M OJTU3KUX;

- TPYAOBOM OIIBIT, ONBIT YYaCTHS B IPOU3BOJACTBEHHON MPAKTHUKE;

- OIBIT JI€JI, HAMPABJIEHHBIX HA MOJb3Y CBOEMY POAHOMY MOCENKY, CTPAHE B
[€JIOM, OTIBIT JI€ATEILHOTO BBIPAKEHUSI COOCTBEHHOM IpakIaHCKOU MO3UITUH;

- OTIBIT IPUPOIOOXPAHHBIX JICT,;

- OTBIT pa3penieHrs] BO3HUKAIOMNX KOH(MIUKTHBIX CUTYallUi B IIKOJIE, I0Ma
WJIU Ha YIINIIC,

- OTBIT CAMOCTOSITEIILHOTO MPUOOPETEHUS HOBBIX 3HAHUH, TPOBEACHUS
Hay4YHBIX UCCIICIOBAHMH, OTBIT IPOCKTHON JICATEIIBHOCTH;

- OMBIT U3YUYEHUSI, 3aIIUTHl 1 BOCCTAHOBJIEHUS KYJIbTYPHOI'O HACIIEIUS
YEJI0BEUECTBA, OMBIT CO3/IaHUSI COOCTBEHHBIX IPOU3BEACHUIN KYJIBTYPHhI, OTIHIT
TBOPYECKOTO CAMOBBIPAXKEHUS,

- OTIBIT BEJICHMSI 3JI0POBOTO 00pa3a )KU3HU U 3a00ThI O 3IOPOBHE IPYTUX
JIIOICH;

- OTIBIT OKA3aHUS TOMOIIY OKPY>KAIOIINM, 3a00ThI O MaJIbIIIAX WA
MOKUJIBIX JTIOJIAX, BOJTOHTEPCKUN OIBIT;
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- OIIBIT CaMOITIO3HAHUA U CaMOdHaJIn3a, OIIbIT COOUAJIBHO IIPUCMIICMOT'O
CaAMOBBIPAKCHUA 1 CaMOpCaJIn3allu.
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10 KUIIACC
KosmmuecTBo yacoB JIEKTPOHHBIE
(uudposrbie)
HaumeHoBaHHe  pa3ieoB M TeM
Ne n/m Kontpoasnbie | IlpakTuyeckue o0pasoBaTe/ibHbIe
NpOrpamMmbl Bceero
padoThI padoThI pecypchl
Pa3znen 1. PUSUKA U METO/IbI HAYYHOI'O ITO3HAHMUSI
bu6mmoreka [IOK
11 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS httos://medsoo.ru/7fA1bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
2.1 Kunematuka 5 bubmmorexa LHOK
https://medsoo.ru/7f41bf72
29 JTunamuka 7 bubnuoreka [JOK
https://medsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 bubmorexa HOK
https://medsoo.ru/7f41bf72
Wroro mo pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOH 9 1 bubmuorexa [JOK
' TEOpUHU https://medsoo.ru/7f41bf72
3.2 OCHOBBI TEpPMOIMHAMUKHI 10 1 Bubmiorexa [TOK
https://medsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHMS BEILIECTBA. 5 bubnnorexka [JOK

@da30BbIE IEPEXOBI

https://medsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
4.1 INEKTPOCTATUKA 10 https://medsoo.ru/7f41bf72
42 [TocTosHHBIN 251eKTpUYECKU TOK. TOKH B 12 Bbubnuorexa LIOK
' PasIMYHBIX CpeIax https://medsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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11 KJIACC
KosimuecTBO 4acoB JJIEKTPOHHbIE
(ungposbie)
HaumeHnoBaHue pa3/aesioB U TeM
Ne n/m Kourpossubie | Ilpakruueckne | 00pasoBaTeibHbIe
NPOrpamMMblI Beero
paboTnI padoThI pecypcehbl
Paznen 1. DJIEKTPOJIMHAMMKA
11 MaruutHoe nose. DJIeKTpOMarHuTHas 11 1 3 BuGnuorexa LIOK
WHIYKONUA https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3pen 2. KOJIEBAHU S U BOJIHbBI
b1 MexaHHYEeCKUE U 3JICKTPOMArHUTHBIC 9 L Bu6uorexa [JOK
' KoJe0aHus https://m.edsoo.ru/7f41c97c
2.2 MexXaHu4ecKue U 31eKTPOMAarHUTHBIE BOJTHEI 5 1 Egggﬁﬁfg&%gﬁ/}imlcg?c
23 OnTHKa 10 3 bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Pa3nea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 Bubmmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DneMeHThI KBAaHTOBOW ONTHKH 6 Brbmuorexa [IOK

https://m.edsoo.ru/7f41c97c
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4.2 CtpoeHue atoMa 4 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A1pO 5 bubnuoreka [IOK
https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 bubnnorexa IIOK
https://m.edsoo0.ru/7f41c97c
Uroro no pazneny 7
Pa3nen 6. OGOBIIAIOUIEE IOBTOPEHUE
6.1 O6o611aromIee TTOBTOPEHNE 4 bubnnorexa IIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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