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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXKEHUMH M TpeOOBaHMM K pe3ylbTaTam
OCBOEHHUS OCHOBHOU 00pa3oBaTebHOU nporpaMmsl, npeAcTtaBieHHbix B GT'OC COO, a
Takke c yd€ToMm enepanbHON pabodeil mporpaMMbl BOCHUTAHUS U KOHIICTIUU
npenojaBaHus ydeOHoro mnpeamera «®Puszmka» B 00pa30BaTENbHBIX OpPraHU3AIUAX
Poccuiickoit denepanuu, pean3yomux OCHOBHbIE 00pa30BaTeIbHbIE MPOrPAMMBI.

Conepxanue mporpaMMmbl 10  (U3MKE HAMpaBlIeHO Ha (HopMUpOBaHUE
€CTEeCTBEHHOHAYUYHOU KapTUHBI Mupa oOydatomuxcs 10—11 kmaccoB npu oOy4eHUU UX
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIHHOCTHOIO MOAXO0/A.
[Iporpamma mo ¢usuke coorBercTBYyeT TpeboBanusM PI'OC COO k mIaHUPyEeMbIM
JUYHOCTHBIM, TPEAMETHBIM M METaNpeIMETHBIM pe3yjibTaTaM OOYYCHHUsS, a TakKXKe
YUUTHIBAET HEOOXOJMMOCTh pealu3alliil MEXKIPEIMETHBIX CBs3e (U3UKH ¢
€CTEeCTBCHHOHAYUYHBIMH YUY€OHBIMU TIpeAMeTaMu. B Helt onpeenstoTcs OCHOBHBIE 1ICIIH
u3ydeHus (U3MKKM Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs, IUIAHUPYEMbIC
PE3yNIbTaThl OCBOCHUS Kypca (PU3HUKHU: TUYHOCTHBIE, METAPEIMETHBIE, MPEeIMETHBIE (Ha
0a30BOM YpOBHE).

[IporpamMmma mo Qu3uKe BKIIOYACT: TUIAHUPYEMBIE Pe3yJIbTaThl OCBOSHUS Kypca
¢bu3uku Ha 6a30BOM ypOBHE, B TOM

qHclie TPEIMETHBIE PE3yJabTaThl MO ToJaM OOYYCHHS, COACpKAHHC
yaeOHoro npeameta «Pu3nkay mo rojgam oOydeHusI.

[IporpamMmma 1o (hu3MKEe MOXKET OBITh HCIIOJIb30BaHA YUUTEISIMH KaK OCHOBA JIJIS
COCTaBJICHUs CBOMX paboumx mnporpamm. Ilpm paspaboTke paboueil mporpamMMbl B
TEMATHYECKOM IIJIAHUPOBAHUH JOJDKHBI OBITH YUTCHBI BO3MOYKHOCTH HCIOJB30BaHUS
AIEKTPOHHBIX (uPOBHIX) o0pa3oBaTenbHbIX pecCypcoB, SIBIISTFOIITHXCSI
y4eOHOMETOIUYECKUMH MaTepuaiaMu (MYJIbTHMEIUHHBIE MPOTPAMMBbI, 3JIEKTPOHHBIC
Y4eOHUKM W 3aJa4YHUKHU, DJICKTPOHHbIE OWUOIMOTEKH, BUPTYyalbHBIE JabopaTopuH,
UTPOBBIE  TMPOTPAMMBI,  KOJUJIEKIMH  IU(POBBIX  00pa30oBaTEIbHBIX  PECYPCOB),
peaNM3yIOMMMHI TUAAKTUYECKUE BO3ZMOXHOCTH WH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUH, COJIEP)KaHNe KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 00pa3oBaHMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YyUYWTEICH H
MPEIOCTABISIET BO3MOKHOCTD Ul PEAIM3alMU PA3JIMYHBIX METOAUYECKUX MOAXO0I0B K
opraHu3anud oO0ydeHus (QU3NKE TPH YCIOBUU COXPAHCHHsS] OOS3aTEIBHOW YaCTH
coAepKaHus Kypca.

®du3nka Kak Hayka 0 HaubOoJiee OoOIIMX 3aKOHAaX MPUPObI, BBICTyNAasi B KaYECTBE
y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUU 00
okpyxkatomieM wmupe. [lkonbHbI Kypc QU3NKK — CcHCTEMOOOpa3yIOMMH s
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€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI JIEKAT B
OCHOBE INPOLECCOB U SBJICHUM, U3y4YaeMbIX XHUMHEW, Ononoruei, Gpusndeckoit



reorpagueii U actpoHomuel. Mcnonb30BaHME W aKTUBHOE MPUMEHEHUE (PU3NYECKHUX
3HaHUN OIpelNessieT XapaKTep M pPa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOIMMl B cdepe
DHEPreTUKH, TPAHCIOPTA, OCBOCHMUS KOCMOCA, IOJYYCHUs HOBBIX MaTE€pUalOB C
3a/laHHBIMU CBOWCTBaMHM U Jpyrux. M3ydeHuwe (uU3MKM BHOCHUT OCHOBHOW BKJIAJ B
(opMHUpOBaHME  €CTECTBEHHO-HayYHOW  KapTUHBI  MHpa  OOydYarommxcs, B
(dopMHUpoBaHUE YMEHHUI MPUMEHITh HAyYHBIH METOJ MO3HAHUS IPHU BBINOJIHEHUH UMU
y4eOHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca ¢u3uKu UIsl ypOBHS CPEAHET0 0011ero o0pa3oBaHus IOJIOXKEH Psij
UJIEH, KOTOPbIE MOKHO PACCMATPUBATh KAK IIPUHIIUIIBI €0 IIOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUHM € HEH Kypc SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuan U3 BCeX pa3AesioB (U3MKH, BKIIOYAET Kak
BOMPOCHI KIIACCUUECKOM, TaK U COBPEMEHHOU (U3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEMl MaTepuas Kypca GU3HKU 00BEANHEH
BOKpYr ¢Qusnmyeckux teopuil. Begymmm B Kypce sABisercss  (HOpMHUpPOBaHHE
IIPEACTABIICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuszanuss INpeanosiara€T HCHOJIb30BaHUE
TYMaHUTApHOTO MOTeHIMaNa (HU3NIECKON HAYKH, OCMBICIICHUE CBS3M Pa3BUTUS (HU3UKU
C pasBUTHEM OOIIECTBA, a TAaKXE C MHUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU WU
HKOJIOTUYECKUMU MPOOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3MKH MpearnojaracT 3HaKOMCTBO C
IMIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTWYCCKUX MPWIOKCHUNA M3YUCHHBIX TCOPHIA
M 3aKOHOB.

Hoes sxonozuzayuu peannsyercs mOoCPEACTBOM BBEICHUS FJIEMEHTOB COJIEP KaHMS,
NOCBSIIEHHBIX OJKOJOTUYECKUM TPOoOJeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C
pa3BUTHEM TEXHHKHA M TEXHOJOTUM, a Takke OOCYXIEHUS MpoOJIeM paldOHAIBHOTO
IPUPOJIOTIOIH30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

Crep)XHEBBIMH JJIEMEHTaMH Kypca (U3WKH Ha YPOBHE CpPETHETO OOIIero
oOpa3zoBaHus SBISOTCS (u3mdeckue teopun (PpopMUpoOBaHHE TMPEACTABICHUM O
CTPYKTYpe TOCTpOoeHHs (u3udeckoil Teopuu, poyid (PyHIaMEHTAIbHBIX 3aKOHOB H
MPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSX O MPHUPOJE, TPAHMUIAX MPUMEHUMOCTU
TEOPUH, IS OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TTPOIIECCOB).

CHCTeMHO-IeSITEIPHOCTHBIN TIOJIXOT B Kypce (DM3HKU PEaTH3yeTcsl TMPEkKIe BCETO
3a cUéT OpraHU3aIMH KCIIEPUMEHTAIBHON JesaTeIbHOCTH o0yuatomuxcs. Jjis 6a30Boro
YpOBHSI Kypca (QU3UKHM — OTO HCIOJB30BAaHUE  CUCTEMBI  (POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1ab0paTOpHBIX padOT, KOTOPHIE B MpOrpamMme 1o
¢usnke 00beTMHEHBI B OOIIUH CHUCOK YUSHUUYECKUX MPAKTHUECKUX padoT. Beinenenue
B YKAa3aHHOM IE€peyYHe JIabOpaTOpPHBIX pabOT, MPOBOAUMBIX NJii KOHTPOJS U OLICHKH,
OCYIIECTBIISIETCSl YYaCTHUKAMU 00pa30BaTEbHOTO MPOIecca UCXOAS U3 OCOOCHHOCTEM
IJIAHUPOBAHUS U OCHallleHHs kaOuHeTta ¢pusuku. [Ipu s3ToM obecnieunBaeTcst OBIaJCHUE
00y4YarolUMUCS YMEHUSIMU TIPOBOJUTh KOCBEHHBIE H3MEPEHMs, HCCIEeI0BaHUs



3aBUCUMOCTEH (1)H31/I‘ICCKI/IX BCJIIMUMH MW  TIOCTAHOBKY OIIBITOB II0 IIPOBCPKCE
MMPCIIOKCHHBIX TUIIOTC3.

bonblioe BHUMaHuE yAENsSeTCs PEIICHHIO PAacCUETHBIX M KAYeCTBEHHBIX 3a/ad.
[Ipu sTOM 17Is1 pacyE€THBIX 3a/Jay MPUOPUTETOM SBISIOTCA 3aJayd C SIBHO 3aJaHHOU
(¢uznueckol  MOJAENbIO, TO3BOJISIIOIIME  NPUMEHSATh  HM3YUYCHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjieia Kypca, TaK U MHTETpUpYys 3HAHMS U3 Pa3HbIX
paznenoB. J[ns KauecTBEHHBIX 3aJja4 MPUOPUTETOM SIBISIOTCA 3a7aHUsl HA OObSICHEHHE
MPOTEKaHUsI (PU3MYECKHUX SIBIICHUH U MPOLECCOB B OKPYXKAIOUIEH KU3HH, TpeOyromue
BbIOOpa PU3NYECKON MOJIENH JJI CUTYallMU PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBUM ¢ TpeboBaHuamu PI'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecrieyeHut0 y4eOHOro mporecca 0a30BbIi ypOBEHb Kypca (U3UKH Ha YpOBHE
cpelHero oOuero o0pa3zoBaHus JOJKEH U3ydaThCsl B YCIOBUSAX MPEAMETHOIO KaOUHETa
GU3MKKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOMHETa NPEIMETOB E€CTECTBEHHO-
Hay4YHOro Iukiaa. B kabunere GU3MKM TODKHO OBITH HE0OXOoauMoe JiabopaTopHOE
o0opyAoBaHUE sl BBITIOJIHEHUSI YKA3aHHBIX B MpOrpaMme Mo (pu3mke y4eHUYECKHUX
NPAKTUYECKUX pabOT U IEMOHCTPAIIMOHHOE 000pPYI0BaHHE.

JlemoHcTpanmonHoe o0opyaoBaHue (GpopMUpyeTcss B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M OOECIEeYMBAET IMMOCTAHOBKY IIEPEUUCICHHBIX B
nporpamme 1o (U3MKE KIHOYEBBIX JAEMOHCTpALUMN JUIsl UCCIEJOBAHUSA H3y4aeMbIX
SBJICHUI U MPOLIECCOB, SIMIUPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, X TEXHUYECKHX
IIPUMEHECHU.

JlabopaTtopHoe  oOopynoBaHHE Ui YYEHMUYECKUX  HPAKTHUUECKUX  paboT
(GopmupyeTcst B BUJie TEMaTHUECKUX KOMILJIEKTOB M 00€CleunBaeTcs B pacyéTe OJJHOrO
KOMIUIEKTa Ha JBYyX oOyuaromuxcs. TeMmaTtndeckue KOMIUIEKTHI JabOpaToOpHOIO
0o0Opy/l0OBaHUSI JOJDKHBI  OBITh IMOCTPOEHBl HA KOMIUIEKCHOM HCIOJIB30BaHUU
aHAJIOTOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM
B BUJIe IU(PPOBBIX JAO0OPATOPHUH.

OCHOBHBIMH TIEISIMU  HM3y4YeHHS (QU3MKH B 00meM o0Opa3oBaHUU SIBISIOTCS:
dbopMupoBaHUE UHTEPECA U CTPEMIICHUS 00YYAIONIUXCS K HAYYHOMY M3yYCHUIO
MPUPOBI, PA3BUTHE UX UHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BHUTHE MPECTABICHUN O HAYYHOM METOJIE TIO3HAHUS U (HOPMHUPOBAHNE
HCCIIEI0OBATEIBCKOTO OTHOLIEHHUSI K OKPYIKAIOLIUM SBJICHUSM; (OPMHUPOBAHUE HAYYHOTO
MHPOBO33PEHUA KAK PE3YIbTATa U3YUYCHUS OCHOB
CTpOEHUSI MaTepuu M (PyHIAMEHTAIbHBIX 3aKOHOB (U3HWKHW; (HOPMUPOBAHHE YMEHHIA
OOBSICHATH SIBIICHUSI C HCTIOH30BaHUEM (DH3UIECKUX
3HAHWWA W HaYYHBIX JI0KA3aTEIbCTB; (HOPMUPOBAHKE MPECTABICHUIN O PO (DU3UKH IS
pPa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKUA U TEXHOJIOTHI.
JlocTimkenue HTUX Leneld oOecreyrBaeTCsl PEIICHUEM CIEAYIOMMUX 33a/lad B
npoiiecce M3y4eHus: Kypca (PU3MKKM Ha YpOBHE CpeJHEro o0Iero oOpa3oBaHUS:



NPUOOPETEHHE CUCTEMBbl 3HAHUI 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUAX, BKIIOYAsT MEXAHUKY, MOJEKYISIPHYIO (DU3UKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO
(U3HKY 1 37IeMEHThI acTpO(PU3UKH; (POPMUPOBAHUE YMEHUN MPUMEHATh TEOPETUUECKUE
3HAHMS 17151 OOBSACHEHHUS

¢uznueckux SBIECHUW B TOPUPOAE M JUIsl TNPUHATUS MPAKTUYECKUX PELICHUH B
MOBCEAHEBHON »MU3HMU; OCBOECHHME CIOCOOOB pEIICHHs] pPa3jIuYHbIX 33Ja4 C SBHO
3alaHHOM  (DU3MYECKOM MOJIENbI0, 3a/Jad, MOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE
co3gaHue (U3MYECKOW MOJENM, aJEeKBAaTHOM YCIOBUSIM 3aJaud; IOHUMaHUE
(u3MUeCKUX OCHOB U MPUHIUIIOB ACHCTBUS TEXHUYECKUX YCTPOUCTB U

TEXHOJOTHYECKUX TMPOIECCOB, WX BIMSHUSA Ha OKPYXKAIOLIYIO Cpeay; OBJIAJICHHE
METOJIaMH CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TIPOBECHUS
(bU3UYECKUX HKCIEPUMEHTOB, aHAIW3a M UHTEpIpeTanuu UHGOPMAIIUU, ONpeeIeHuUs
JIOCTOBEPHOCTH TOJYYEHHOIO pe3yibTaTa; CO3[JaHUE YCIOBUM ISl Pa3BUTHUS YMEHHM
IPOEKTHO-UCCIIEI0BATEIBCKOMH,
TBOPUYECKOMU JESATEIHHOCTH.
Ha wu3ydenune ¢Qusuku (6a30BbIii YpOBEHb) Ha YpPOBHE CpEAHEro OO0IIero
oOpazoBanus orBojautcs 136 gyacoB: B 10 kimacce — 68 vacoB (2 yaca B Hemento), B 11
Kaacce — 68 gacos (2 yaca B HeZIENIO).

[Ipennaraemelii B mporpamMme 10 (u3uKe TMepedyeHb JIaOOPAaTOPHBIX |
NPAKTHYCCKUX pPabOT SABISETCS PEKOMCHJIOBAHHBIM, YUYHMTEIb JIeJacT  BHIOOP
NPOBEJICHUS JIa0OPAaTOPHBIX PAbOT W ONBITOB C YYETOM  WHAMBUAYATbHBIX
0COOCHHOCTEH 00yUYarOITUXCS.

JIrobass pabGouas mporpamMma JIOJbKHA TIOJIHOCTHIO BKIIFOYATh B ce0s CoJiepKaHue
JTAHHOM TTporpaMMBbI 10 (hU3HUKE.

B otnenbHBIX ciydasx Kypc GU3UKH 0a30BOT0 YPOBHS MOXKET U3y4aThCsl B 00BEME
204 4gaca 3a nBa roga ooydenust (3 4 B Hegento B 10 u 11 kmaccax). B atom ciyuae
yBenuunuBaeTcss He MeHee dyeMm 10 20 4 pe3epBHOE BpeMs, KOTOPOE HCIOJIb3YeTCs
yUHUTENeM IS W3Y4YeHHUs BOIMPOCOB, TECHO CBSI3aHHBIX C BBIOpPAHHBIM TIpoduIeM
oOydeHUsl, ¥ YBETUYMBAETCS y4eOHass Harpys3ka, OTBOJMMAasl Ha M3y4YC€HHE MEXaHUKH,
MOJICKYJISIpHOW ~ (DM3UKM W  DIEKTPOAMHAMHUKH, 3a CYET pacIIUpPEHUs 4Yucia
nabopaTopHBIX  PabOT  HCCIIEOBATENILCKOTO  XapakTepa W YPOKOB  pelIeHUs
KaueCTBEHHBIX M PACUETHBIX 3a71a4.

COJEPKXAHME OBYYUEHUA

10 KJIACC Pa3znen 1. ®u3uka 1 MeTOAbl HAYYHOI0 MO3HAHMS
®dusuka — HayKa o npupoje. Hayunbie METOabI MO3HAHUS OKPYKAIOIIET0 MHUPA.

Ponp skcnepuMeHTa U TEOpPUHU B MPOIECCE MO3HAHUS MPUPOJIBI. DKCIEPUMEHT B
buzuke.



MopenupoBanue (Qu3nYecKUxX sBICHUHM U mnpoueccoB. HayuHble THUMOTE3BI.
du3nyeckre 3aKOHbI U TEOPUU. [ paHUIbI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb 1 MecTo pu3uku B GOpMHUPOBAHUN COBPEMEHHOM HAy4YHON KapTUHBI MUPA, B
IIPAKTUUYECKON JAEATEIIbHOCTH JIOACH.

Jlemoncmpayuu

Amnanorossie U HU(POBBIE U3MEPUTENBbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3zgesa 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBmkeHHE. OTHOCUTEIBHOCTH MEXAHHYECKOTO  JIBVDKEHUS.
Cucrema otcué€ra. Tpaekropus.

[Tepemerienne, CKOPOCTh (CpeHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepualbHON TOYKH, UX IPOCKIIMU HA OCU CUCTEMBI KoopauHaT. CloKeHue
MIEPEMEILICHUN U CII0KEHUE CKOPOCTEM.

PaBHoMepHOE u PaBHOYCKOPEHHOE TMPSMOJIMHEUHOE JIBUYKCHHUE.

['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHHS, IyTH U TIEPEMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzieHue. Y cCKopeHue cBOOOTHOTO TaIeHuUS.

KpuBonuneitHoe nBmwxkeHue. J[BuxkeHHUE MaTepUaTbHON TOYKU MO OKPYKHOCTH C
MOCTOSIHHOM IO MOJYJIO CKOPOCThIO. YTJIOBasi CKOPOCTh, JIMHEWHas ckopocTh. [lepuon
U yacToTa oopaiienus. LlenTpocTpeMuTebHOE YCKOPEHHE.

TexHuueckne ycTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: CIUIOMETD, ABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE TTEpEIayn.

Jlemoncmpayuu
Mogenb cucTeMbl OTCU€Ta, WIUIIOCTpAlMsd KUHEMATHUYECKUX XapaKTePUCTHK
JIBUKCHUA.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.
[Taenue Ten B BO3yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne nBWKEHUS Tena, OpPOIIEHHOTO TIOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaCHUS.
HampapiieHre CKOpOCTH TIPH IBMYKCHUH 110 OKPY)KHOCTH.
Yyenuueckuii sxcnepumenm, nabopamophvie pabomuol

V3yvyeHrne HEpaBHOMEPHOTO JBIDKECHUS C IICJIBIO ONPEJCIICHUS MTHOBEHHOM
CKOPOCTH.



HccnenoBaHne COOTHOLIEHHMS MEXAY MYTAMH, MPONACHHBIMU TEJIOM 34
IIOCJIEA0BATENBHBIE PABHBIE IIPOMEKYTKH BPEMEHU IPY PAaBHOYCKOPEHHOM JBHUKEHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yyeHue NBUKEHMS 1IapuKa B BA3KOW KUJIKOCTH.

N3yuyenue nBuxeHUs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa
ITpuaiun otHocutenbHOoCTH ['amunes. Ilepseiit 3akoH HerotoHa. MHepuuanbabie
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoit 3akon HeroToHa s
MaTepUaIbHOW TOUKH. TpeTuit 3akoH HproTOHA UIs1 MaTEpUAIBHBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsoxectu. [lepBas kocmMudeckas CKOpOCTb.
Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl TpeHus (mokosi, CKoibxkeHHs, kadeHus). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHHs CKOJIBKEHHS U cuiia TpeHus nokosi. Koaddumuent tpenns. Cuna
CONPOTHUBIICHUS NP JIBUKEHUHU TEJA B )KUJIKOCTH WJIH rase.

[TocTtynaTensHOE M BpamaTebHOE ABUKEHNUE aOCOTIOTHO TBEPOTO TEa.
MOMEHT CUJIbl OTHOCHUTENBHO OCH BpamieHus. [linedo cumbl. YciioBus paBHOBECHS
TBEPIIOTO TENA.

TexHuueckue YCTpOﬁCTBa " IMMPAKTUYICCKOC IPUMCHCHUC: IIOAIIUITHUKH, IBHUKCHUC
NCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu
SIBeHre uHEpLMU.
CpaBHeHME MacC B3aUMOJICUCTBYIOIIUX TE.
Bropoii 3akon HeroToHa.
N3zmepenue cuil.
CnoxeHue CHiL.
3aBUCUMOCTH CHJTBI YIIPYTOCTH OT JiepopManuu.
HesecoMocTts. Bec Tena npu yCKOpEeHHOM NOABEME U NIAJICHUU.
CpaBHeHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHSI.
VYcnoBus paBHOBECHs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomer N3yuenue
JBUKEHUS OpyCKa M0 HAKJIOHHOW TIIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HHUKAIOIIUX B TNPYXKHHE H
PE3UHOBOM 00pasIie, OT ux jJehopMaIim.

HccnenoBanne ycioBUi paBHOBECHS TBEPIOrO TEIA, UMEIOLIETO OCh BPAILICHUS.



Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuaabHON TOUYKHU (TENa), CUCTEMbI MaTepUaIbHBIX ToueK. MMmymbe
CWIbl M M3MEHEHHE WMIyJlbCa Tejla. 3aKOH COXpPaHEHMs HMITyJbca. PeakTuBHOE
JBHKCHHE.

Pa6ora cuiibl. MOIHOCTG CUIIBIL.

Kunernueckass  sHeprus MaTepuaIbHON TOYKH. Teopema 00

U3MEHEHUN KMHETUYECKOU IHEPIUU.

[lotenuuanbHas sHeprus. lloTeHuuanbHas 3HEprust ynpyro aepopMHUpPOBAHHOU
npyxuHsbl. [loTeHIManbHas s3HEprus Tena BOJIMU3HU MOBEPXHOCTH 3EMIIH.

[loTeHnuanbHbple ¥ HEMOTEHIMAIbHBIE CHIIbL. CBsA3b pabOThl HEMOTEHIIMAIbHBIX
CUJI C W3MEHEHHUEM MEXAHUYECKOM DSHEPrUM CHUCTEMBI Tel. 3aKOH COXPaHEHMS
MEXaHUYECKOU IHEPIUU.

VYipyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yYCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: BOJAOMET, KOIED,
IPY>KUHHBIN [TUCTOJIET, JBUKECHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexon noTeHMAIBHON SHEPTUN B KHHETUYECKYIO U O0paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3ydeHne abCOMIOTHO HEYTIPYTOro yAapa ¢ MOMOILBIO JBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

HccnenoBanue cBA3M pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHMYECKOW 3HEpPruu Tena
Ha [IPUMeEpE PACTAKEHUsI PE3UHOBOIO JKI'yTa.

Pazjnen 3. Mogekyasipuasi pusuka u rTepmoauHamuka Tema
1. Ocnogvl monekynaprno-Kunemuueckoii meopuu

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUHM M HX OIBITHOE
obocHoBanmue. bpoyHoBckoe gBwkenue. Juddysus. Xapakrep ABWKEHHUS H
B3aHMOJICMCTBUSL YaCTHI] BellecTBa. MOJEIN CTPOCHHS Ta30B, KUJIKOCTEU U TBEPABIX
Ten U OOBSACHEHHE CBOWMCTB BEIECTBA HA OCHOBE 3THUX Mojeneil. Macca u pazmepsl
Mosekyi. KonnuectBo Bemectsa. [loctositHras ABoraapo.

TermoBoe paBHOBecue. Temmepatrypa u e€ wusMmepenue. lllkana Ttemmeparyp
Llenbcus.

Mogens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUUECKOM
TEOPHUH UJICANBbHOT0 ra3a. AOCOIIOTHAs TeMIIepaTypa Kak Mepa CpeIHeN KNHETUYECKOI
SHEPrUHU TEIUIOBOTO JIBMXKEHHS yacTull ra3a. [llkana temneparyp KenbBuna. ['a3oBbie
3aKkOHbI. Y paBHeHHEe MenneneeBa—Knaneiipona. 3akon JlansTona. M3omponeccol B



UJeaNbHOM Ira3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbIThI, 10Ka3bIBAIOIIUE TUCKPETHOE CTPOEHUE BEUIECTBa, (hoTOrpapuu MOIEKYI
OPTaHUYECKUX COCITMHECHUU.

OnpiThl 10 AU PY3UH KUIKOCTEN U ra30B.

Mogens OpOyHOBCKOT'O IBUKEHUS.

Mognens onbita [TepHa.

OnBIThL, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIECHCTBHUS.

Mogens, HIUTFOCTPUPYIOLIAs TPUPOY TaBJIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIHE  YPaBHEHUE  COCTOSIHMS ~ MJEAIBHOrO  Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHwvie pabomuol
Omnpenenenue Macchl BO3/lyXa B KJIIACCHOM KOMHATe Ha OCHOBE U3MEPEHHI 00BhEMa
KOMHATBhI, JABJICHUSI U TEMIIEPATYPhl BO31yXa B HEM.

HCCHG]IOBE[HI/IG 3aBUCUMOCTH MCIKAY IMapaMCTpaMU COCTOAHUA PAa3pCKCHHOTO I'a3a.

Tema 2. Ocrosbt mepmoOuUHAMUKU

TepmonnHamuyeckass  cucteMa.  BHyTpeHHss SHEPTUs

TEPMOJUHAMUYECKON CUCTEMBI B CTIOCOOBI €€ n3MeHeHusl. KoJnyecTBO TermnoTsl U
pabota. BHyTpeHHsIs1 SHEPrUsa 0JJHOATOMHOTO HUJIeaJIbHOTO Ta3a. Busl Temnonepenayn:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUeHUE. Y IebHas TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmI0Thl IpH TEIUIONEpEaaye.

[Tonsitue 06 agnabaTHOM Tporiecce. [lepBrlii 3akoH TepMoarnHaMUKH. [Ipumenenne
NEPBOrO 3aKOHA TEPMOJUHAMUKH K U30Mpolieccam. ['paguueckass nHTEpIpeTaus
paboThI raza.

Bropoii 3akon TepmoanHamMuku. HeoOpaTHMOCTh MpoI11eccoB B IPUPO/IE.

TemoBbie Mamuubl. [IpuHIUIBL ASHCTBUS TeIUOBRIX MamuH. [IpeoOpa3zoBanus
SHEPIrUM B TEIUIOBBIX MamuHaxX. Kosdh@uiumeHT mnone3Horo JaeiCTBUS TEIIOBOM
mamuHbl. [ukn KapHo m ero kodp¢uimeHT mose3HOro AEUCTBHS. DKOJOTUUYECKHE
MPOOIEMBI TETITIOIHEPTETHKH.

TexHnueckne yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: ABUTATENb BHYTPEHHETO
cropaHusi, ObITOBOW XOJOAMIBHUK, KOHJIUITHOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW 3HEPruM Teja MpU COBEPUICHUU paOOThl: BBUIET MPOOKHU
13 OyTBUIKK TOJ JEUCTBUEM CKATOTO BO3/yXa, HarpeBaHue 3(upa B JaTyYHHOU TpyOKe
MyTEM TpeHUs (BUICOIEMOHCTPALINS).
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W3MmeHeHne BHYTpEHHEN SHEPruu (TeMnepaTypsl) Tena Mpu TEIonepeaaye.

OnpIT 0 a1MabaTHOMY PaCHIMPEHUIO BO3AYyXa (ONBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENsl BHYTPEHHETO CrOpaHUsl, PEaKTUBHOIO
JBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Aepezamnvie cocmoanusn eeujecmea. Pazoevie nepexoont
[TapooOpazoBanue u koHaeHcanus. McnapeHue u kunenue. AGCOMIOTHAS U

OTHOCHUTEJIbHAsl BIIAXKHOCTh BO3AyXa. Hacpimennsii nap. YaenbHas
TEIJI0Ta Mapoodpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPaTyphl KUIICHUS OT JTaBJICHUSI.
Tsépnoe teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOINUS CBOWCTB

KPUCTAJLJIOB. Kunkue kpuctaibl. COBpEMEHHBIE Marepuaisl. [InaBnenue
U KpUcTajUIu3anus. Y aenbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHuUE TerioBoro danaHca.
TexHu4eckue ycTpoicTBa U MPAKTUUYECKOE TPUMEHEHHE: TUTPOMETP U

MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUM MOJYUYECHHSI COBPEMEHHBIX MAaTEPUAIOB, B TOM
YUCJICE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOT U H.
Jlemoncmpayuu
CBolicTBa HACBHILIEHHBIX MMAPOB.
Kunienune npy noHM>XKEHHOM J1aBJICHUM.
Crioco0bI U3MEPEHHS BIAKHOCTH.
HaGmonenne HarpeBaHuss W IUIABJICHHUS ~ KPUCTAJUTMYECKOTO  BEIECTBA.
JlemoHCTpanyst KpUCTaJLJIOB.

Yyenuueckuii sxcnepumenm, nabopamopHsie pabomuol
N3mepeHre OTHOCUTETBHOM BIIAKHOCTH BO3/1yXa.

Paznen 4. Daexkrpoaunamuka Tema
1. Qnekmpocmamuxa

DnekTpu3anus Tell. DJICeKTPUYeCKU 3apsai. JIBa BHIA SICKTPUUYSCKUX 3apsoB.
[TpoBOHUKH, AWAICKTPUKHA W TIOJYIPOBOJHUKHA. 3aKOH COXPAHEHHUS JJICKTPUICCKOTO

3apsaa.
B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHsblid 3JeKTpuUUYecKU 3aps.
Onektpuueckoe  moje.  Hanpsok€HHOCTh  DJIEKTPUYECKOro  MOJIS. [TpyuHIMT

CYIEPHO3UIAU NEKTPUUCCKUX NOJIEH. JINHUKM HAPSIKEHHOCTH 3JIEKTPUYECKOTO TTOJIA.
Pabora cun amektpocraTtmdeckoro mojsa. [lorermuan. Pa3HocTh mOTEHITMATOB.
[IpoBogHUKM W JOUAIEKTPUKKA B DJICKTPOCTATUYECKOM TMoJie. JludiexkTpudeckas
MPOHUIIAEMOCTb.
OnekTpoéMKOCTh. KonaeHcatop. DIEKTPOEMKOCTh IIJIOCKOTO  KOHJIEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOopa.

11



TexHuueckue yCTPOMCTBA UM IPAKTUYECKOE MPUMEHEHHUE:  DIIEKTPOCKOIL,
ANEKTPOMETP,  DJIEKTPOCTATHYECKasl  3al[uTa,  3a3€MJIEHHE  3JIEKTPONpPHOOpPOB,
KOHJICHCATOpP, KONMPOBAJIBbHBIN anIapar, CTpYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO Y MIPUHIUII JEUCTBUS DIEKTPOMETpA.

B3aumopenictBrue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJI€ 3APSIKEHHBIX TEJL.

IIpOBOHMKH B 3IEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKU B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh BHGKTpOéMKOCTI/I IJIOCKOI'0 KOHACHCATOPA OT INIOI[adX TUIACTHUH,
pPacCTOAHUA MCIKAY HUMU U I[PIBJIGKTpH‘I@CKOfI MPpOHUIIACMOCTH.

DOHeprus 3apsHPKEHHOr0 KOHJEHCAaTopa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol
N3mepenue aneKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit Inekmpuueckuil mok. Toxu 6 paznuunvix cpeoax

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKa. VIcTOUHUKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akodn Oma 115 yyacTKa LEIH.

DNEeKTpUYECKOE  CONPOTUBIICHHE.  YNIEJIIBHOE  CONPOTHUBIEHUE  BELIECTBA.
[TocnenoBaTenpHOE, NapAIIIEIBLHOE, CMENIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota AIIEKTPUUECKOTO TOKa. 3akoH Jxoyna—Jlenua. MOoIHOCTD
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasi CUJa U BHYTPEHHEE CONPOTUBIECHHWE MCTOYHUKA TOKA. 3aKOH
Oma 1151 oJTHOM (3aMKHYTOM) aJiekTpruueckoi nenu. Kopotkoe 3ambikaHue.

DNEKTpOHHAsI MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIPOBOJUMOCTb.

DNeKTpUUecKui TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonmympoBoguuku. CoOCTBEHHAsI U TIPUMECHASI TPOBOAUMOCTH TOTYITPOBOTHUKOB.
CaotictBa p—n-niepexoaa. [TomynpoBoHUKOBBIE TPHOOPHI.

DONeKTpUYecKuid  TOK B pacTBOpax M paciiiaBax  DJIEKTPOJUTOB.
DNEKTpOIUTHYECKAS AUCCOMAUA. DIEKTPOIH3.

DOnekTpuueckuid TOK B razax. CamMoCTOSITEIbHBI U HECAMOCTOSITENbHBIN pa3psil.
Monnus. [1na3ma.

TexHnueckne yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: AMIIEPMETP, BOJIBTMETD,
peocTaT, UCTOUHUKU TOKa, AJIEKTpOHArpeBaTesibHble NPUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npudOpbl, TEPMOMETP COMNPOTUBICHUS, BaKyyMHBIA JUOJA, TEPMUCTOPHI U
(boTOpE3UCTOPHI, MOTYITPOBOAHUKOBBIN IHO/, TaIbBAHUKA.

12



Jlemoncmpayuu

N3mepenne CUIIbl TOKA U HAIIPSIKECHUS.

3aBUCUMOCTh CONPOTHUBICHHUS LWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOIIAIH TIOTIEPEYHOr0 CEUYEHHUsI U MaTepuaia.

CwmelranHoe COeAMHEHUE TPOBOJHUKOB.

[Ipamoe  u3MepeHue  IMEKTPOABMKYIIEH  cuwibl. KoOpoTkoe  3amblkaHue
rajJlbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTb CONPOTUBIICHUSI METAIUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3NEKTPOJIUTOB.

HckpoBou pa3psaa U MpoBOAUMOCTb BO31yXa.

OIHOCTOPOHHSS TPOBOJIUMOCTh JUOJA.
Yyuenuueckuii sxcnepumenm, nabopamopmsie pabomsi N3yuenue

CMEIIAHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepeHnne H3IEKTpOABHKYIIEH CHIIBI HMCTOYHHKA TOKA W €ro BHYTPEHHETO
COINPOTHUBIICHUS.

HaGmronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca pusuku 6a3oBoro ypoBHs B 10 Kjgacce OCyIIECTBISETCS ¢ YIETOM
COJIep)KaTeNbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMyd MaTeMaTHKU, OMOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meocnpeomemnvle nousamusi, CBS3aHHBIE C M3YYEHHEM METOJIOB HAaYYHOTO
MO3HAHMS: SBJICHUE, HAYYHBIM (haKT, TUNOTE3a, (PU3NYECKas BEIUYMHA, 3aKOH, TEOPHS,
HaOII0/IeHNE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MO/IETh, U3MEPECHHE.

Mamemamuxka: penieHne CHUCTEMbl ypaBHEGHMM, JIMHEHHas (QyHKIHs, mapadoiia,
runepooa, ux rpaguku ¥ CBOHWCTBa, TPUTOHOMETPHUUECKHE (YHKIIUU: CHHYC, KOCUHYC,
TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO, BEKTOPHI W HUX
MPOEKITMHN Ha OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonoeus: mexanmdyeckoe ABHKEHHE B JKHMBOW mpuponae, auddysus, ocmoc,
TEIUIOOOMEH KUBBIX OPTraHU3MOB (BHIBI TEIUIONEpEeaun, TEIIOBOE paBHOBECHE),
AIIEKTPUYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: NHUCKPETHOE CTPOCHHE BEIECTBa, CTPOSCHHWE aTOMOB W MOJIEKYJ, MOJIb
BEIECTBA, MOJISIPHAST Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEI, KUIKOCTEH W Ta3oB,
AIEKTPUUECKHIE CBOMCTBA METAIIJIOB, SJICKTPOJIUTUYECKAS TUCCOIUAITNS, TAIbBAHHKA.

l'eoepacghus: BTaXXHOCTH BO3yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: mpeodOpa3oBaHUE IBWIKEHUW C HMCTOIB30BAHHEM MEXAHU3MOB, YUET
TPEHHUSI B TEXHHUKE, MOJIIMIHUKW, HCIOJB30BAHUE 3aKOHA COXPAHEHUsS HUMITYJIbCAa B
TeXHUKe (pakeTa, BOAOMET W JIPyrue), JBUratrellb BHYTPEHHErO0 CropaHus, MapoBas
TypOHHa, OBITOBOM XOJIOJUIBHUK, KOHAUIMOHEP, TEXHOJIOTUU TOIYUYEHUS
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COBPEMEHHBIX MaTEpHalIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, W HAHOTEXHOJIOTUH,
NIEKTPOCTAaTUYECKasl 3alllUTa, 3a3¢MJICHHE DJIEKTPOIPHOOPOB, KCEPOKC, CTPYHHBIH
NPUHTEP, DJIEKTpOHArpeBaTeNbHble MNPUOOPBI, BJIEKTPOOCBETUTENbHbIE MPUOOPHI,
raJbBaHUKA.

11 KJIACC Pa3znea 4. diaekTpoauHAMUKA

Tema 3. Maznummnoe nogye. I1eKmMpOMaAZHUMHAA UHOYKYUS

IlocTossHHBIE MarHuThl. B3ammojeilcTBHE IIOCTOSHHBIX MarHuTOB. MarHuTHoOeE
none. BekTtop marHuTHOW HMHAYKUMU. [IpUHLOMIT CyNepno3uUIMK MAarHUTHBIX IIOJIEH.
JluauM MarHuTHOM WHAYKOUU. KapThHa JUHUNA MarHUTHOM WHIYKUMHU —TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1noJie MPOBOJIHUKA ¢ TOKOM. KapThHa JTUHUN MHIYKIIMA MAarHUTHOTO
MOJIs JUIMHHOTO TIPSAMOrO IIPOBOJIHMKA M 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHHUKA,
KaTyliku ¢ TokoM. OnbIT IpcTena. BzaumoaeicTBue mnpoBOAHUKOB C TOKOM.

Cuna Amrnepa, e€ MOy U HalpaBlICHHUE.

Cuna Jlopenua, €€ MoayJsib U HampaBieHue. JBkeHUE 3apsHKEHHOW YacTUIbl B
OJIHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenia.

SBneHue 3IeKTpOMariuTHOW MHAYKIUU. [10TOK BEKTOpa MarHUTHON UHIYKIIHH.
DNEeKTPOABIKYIIAS CHUJIa MHIYKIIMH. 3aKOH 3JIEKTPOMarHuTHOU HHAYyKIuu dapajes.

BI/IXpeBOG QJICKTPUYICCKOC TIIOJIC. BHGKT})OHBI/I}Kyl_ﬂa}I Chjla HWHAYKIOHUH B
IMPOBOAHUKE, NIBMIXKYIICMCA IMMOCTYIIATCIIBHO B OJHOPOAHOM MAarHUTHOM IIOJIC.

[TpaBuiio Jlenna.
NHAyKTUBHOCTB. SIBnenue CAaMOWHIYKIIHH. DNEeKTPOABMIKYIIIAS cuiia
CaMOMHIYKIINH.

3H€pFI/IH MAaravuTHOI'O ITIOJIA KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpoilCTBa U MPAKTHUYECKOE MPUMEHEHHE: MOCTOSHHBIE MarHUTHI,
ANEKTPOMArHUThl,  BJEKTPOABUTATEIb,  YCKOPHUTENIH  3JIEMEHTAapHbIX  YacTHIl,
WHJYKIIMOHHAS T€Yb.

Jlemoncmpayuu
OmneIT Opcrena.
OTKIJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.
JIMHUM MHOYKIIMY MAarHUTHOTO TOJISL.
B3anmopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.
Cuna Amnepa.
JlerictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.
SIBieHHE AIEKTPOMATHUTHON UHIAYKIIUH.

ITpaBuno Jlenua.
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3aBUCUMOCTh 3H€KTpOI[BH)KYH_Ieﬁ CWJIbl HMHAYKOUKU OT CKOPOCTH H3MCHCHUS
MAardmMTHOTI'O II0TOKaA.

SIBneHue CaAMOMHAYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul VI3yuenue
MAarHUTHOTO MOJIA KaTYIIKU C TOKOM.

HccnenoBanne OEWCTBUS TMOCTOSHHOIO MarHuTa Ha pPaMKy € TOKOM.
HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHOW MHAYKIUU.

Pa3gen 5. Kosie0anus u BOJIHBI

Tema 1. Mexanuueckue u 3.1eKmpomMazZHummusle K0aeoanus

Konebarenbhas cuctema. CBOOOHBIE MEXaHHUECKHe Kojebanus. ['apmonnyeckue
koneOanud. [lepuona, yacrora, ammutyaa u ¢asza konedanuil. [IpyKuHHBIN MasTHHK.
MaremaTuyeckuii MasiTHUK. YpaBHEHUE TapMOHMYECKUX Kojebanuil. I[IpeBpaienue
SHEPTUU MPU TAPMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiit KoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHHs B UI€AIbHOM
Kosie0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHMUYECKUMU U 3JIEKTPOMArHUTHHIMU
konebanusmu. Gopmysna ToMcoHa. 3aK0H COXpaHEHUS SHEPTUH B HUI€ATTbHOM
Kosie0aTeTbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaroMUX KoyieOaHUSAX. BBIHYXJeHHbIE MeXaHUYEeCKHe
Kosie0anus. PezoHanc. BeIHyX/IeHHbIE 2J1€KTpOMarHuTHbIE KOJeOaHus.

ITepemennbiii Tok. CUHYCOUJATBbHBIN EPEMEHHBIN TOK. MOIITHOCTH MEPEMEHHOTO
TOKa. AMIUIMTYJHOE U JEHCTBYIOLIEE 3HAUYCHUE CUIIBI TOKA U HAIIPSKCHHUS.

Tparchopmartop. IlpomsBoacTBO, mepemada ©W MOTpeOICHUE AICKTPUUECKOM
SHEPruM. OKOJIOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3yeKTpodHeprun. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HHU.

TexHu4yeckne yCTpOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: SJICKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOr0 TOKA, TUHUU 3JEKTPOIEpeaay.

Jlemoncmpayuu
HccnenoBanne mapaMeTpoB KoieOaTenbHOM  CUCTeMBbI (NMPY>KWHHBIA WU
MaTeMaTU4YEeCKUI MasTHHK).

HaGmronenne 3aTyxaromux KoieOaHuu.
HccnenoBanne CBOWCTB BBIHYXICHHBIX KOJICOAHMIA.
Hab6monenne pe3onanca.

CBOOOIHBIE 2TIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAaNpsDKEHUST OT BPEMEHM)  Jis
AIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc Inpu IMOCJICA0OBATCIIbHOM COCIUMHCHNN pe3ucTopa, KaTylIKn
HHAYKTUBHOCTH M KOHACHCATOpPA.

Mojenb TUHUY 3JIEKTPOIIEPEIAYUH.
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Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuwl

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MANbIX KOJIEOAHUN Irpy3a HA HUTH OT JJIMHBI
HUTHU U MacChl rpy3a.

HccnenoBanne NEPEeMEHHOIO TOKA B LEMH M3 IOCJIEN0BATEIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 60IHbL

MexaHnueckue BOJNHBL, ycioBus — pacnpoctpaHeHus. Ilepumon. CkopocTh
pacrpocTpaHeHuss W JuIMHa BOJIHBL.  [lomepedyHble W NPOAOJIBHBIE  BOJIHBI.
WuTtepdpepentus u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CxkopocTb 3ByKa. [ poMkocTh 3ByKa. BoicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJHBL. YCJIOBUS M3JIYYEHUS DJIIEKTPOMArHUTHBIX BOJH.
B3aumnasi opuenrtauus BektopoB E, B, V B anexkTpoMarHuTHO#l BosiHe. CBolicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, NPENOMIICHHE, TNOJspu3auus, AuQpaxius,
uHTepdepennns. CKOpoCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkana >IEKTPOMArHUTHBIX BOJH. lIpHUMEHEHHE »>JIEKTPOMArHUTHHIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMIIBI pagnuOCBA3U U TE€NEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAIOIIEH CPEIbl.

TexHuuecknue ycTpoWCTBA M NPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YIBTPA3BYKOBasi JMAarHOCTHKAa B TEXHUKE W MEOULUHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-nieyn.

Jlemoncmpayuu

OO6pazoBaHue 1 pacCIPOCTPAHEHHUE MOMEPEYHBIX U MPOIOTHHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdeperimu u 1udpakiiuy MEXaHUIEeCKUX BOJTH.

3BYKOBOU pe30HAHC.

HaGnronenne cBsi3u TPOMKOCTU 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCcTOTOU
KOJIeOaHMIA.

NccenenoBanne CBOWCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaXKEHUE, IPEJIOMIICHHUE,
noJispu3anusi, nudpaxius, HTepdepeHns.

Tema 3. Onmuxa

I'eomerpuueckass onruka. [IpsmonnHelrHOE  pacnpoCTpaHEHUME  CBETa B
ogHopoaHou cpene. JIyu cBera. ToyedHbId ICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHus cBeTa. I[locTpoenue uzoOpaxkeHud B
IJIOCKOM 3€pKalie.
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[Ipenomnenue cBera. 3aKOHbBI IPETOMIICHHS CBETA. AOCOIIOTHBIN MTOKa3aTelb
npenomienus.  llomHoe BHYTpPEHHEE OoTpakxeHue. lIpenenbHbin yroma

ITIOJTHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcust ceta. CinoxHbIi coctaB 6enoro ceera. L[Ber.

Cobuparomne u paccenBarouiue auH3bl. Tonkas nuH3a. DokycHoe paccTrosiHue U
OoNnTHUYEeCKass cuia TOHKOW JuH3bL. [locTpoeHue wu3o00pakeHHit B coOMparomuX U
paccenBaromux JMH3ax. DopMyIia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JINH30U.

IIpenensl TpUMEHUMOCTU T€OMETPUYECKON ONTUKHU.

BonnoBas ontuka. Untepdepennus cBera. KorepeHTHble HCTOYHHMKH. Y CIOBUS
HAO0JIIOIEHUsSI MAKCUMYMOB M MHUHHMYMOB B HHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa cseta. JudpakiuonHas pemérka. YcinoBue HaOJIOACHUS TIABHBIX
MaKCHUMYMOB TIPH MaJIEHUM MOHOXPOMATUUYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonspuszauus ceera.

TexHuueckue yCTpPOWCTBA U IPAKTUUECKOE IPUMEHEHME: OYKH, JIyIa,
¢doToanmnapar, TPOEKIIMOHHBIN ammapat, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs OITHKA,
nupakirOHHas PeméTKa, MoIsIpousI.

Jlemoncmpayuu

[IpsamosiHEliHOE  pacHpOCTpaHEHUE, OTPAKEHUE M TPEJIOMIICHHUE  CBETA.
Ontrueckue mpudopHI.

[TonHoe BHYyTpeHHEE oTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojaenu MUKpOCKOTIA, TEIECKOTA.

Hab6monenue narepdepeHiuy cera.

Ha6monenue nudpakuun cBera. Habmonenue
JUCIICPCHH CBETA.

[Tonydyenune cnekTpa ¢ TIOMOLIBIO TPU3MBI.
[Tonmy4enwue crekTpa ¢ MOMOIIbI0 TU(PAKIIHOHHON PEIIETKH.
HaGmronenne monsipu3anuuy cBeTa.

Yyenuueckuii sxcnepumenm, nabopamopHvie pabomuol
N3Mmepenne nokazareinst npeaoMIIEHHs CTEKIIA.
HccnemoBanne  CBOWCTB ~ HW300paXeHWHW B JIMH3AX.
Hab6monenne nucnepcnu cBeTa.

Pa3nen 6. OcHOBBI cIeNMAJTbHON TEOPHH OTHOCUTEIbHOCTH

I'pannubl TPUMEHUMOCTH KiIacCHYECKOM MexaHuku. [locTynmatel cnennanbHOU
TEOPUH OTHOCUTEIBHOCTH: HMHBAPUAHTHOCTb MOJYJS CKOPOCTHM CBETA B BaKyyMme,
NPUHIAN OTHOCUTEIBHOCTA DWHIITEIHA.
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OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHM M COKpAILECHHE
JUTVHBI.

OHeprus ¥ UMITYJIbC PENSTUBUCTCKON YaCTHULIBI.

CBs3p Macchl C JHEPrued W UMITYJIBCOM PENSTUBUCTCKOM YacCTHULbI. DHEPIUs

MTOKOSI.

Pasznen 7. KBantoBasi ¢pusuka Tema 1.
dnemenmuvl KEAHMOBOU ONMUKU

®oronsl. Popmyna [lnanka cBs3u >Hepruu (HOTOHA C €ro YaCTOTOW. DHEprus u
UMITyJIbC (POTOHA.

OtkpeiTie u uccinenoBanue ¢doroddpdexra. Onwvitel A.I'. CrosneroBa. 3aKOHBI
dororddexra. VYpaBHenue OitHmTeHa i  pororddexra. «KpacHas rpanuiiay
doTorddexra.

JlaBnenme cBera. OnbiTel I1.H. JIeOGenena.

XHUMHUYECKOE JICHMCTBUE CBETA.

TexHuuyeckne ycTpoiicTBA W  MPAKTUYECKOE TPUMEHEHHE: (POTORIEMEHT,
doTongaTuuk, coaHeuHast 0aTtapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTorddekTa.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogpens atoma ToMmcona. OnbIThl Pesepdopia mo paccessHUIO o-4acTHII.
[Tnanerapuas moxaens atoma. [loctynatel bopa. U3nyuenue u noriomenue GOTOHOB
P IIEPEXOJIE aTOMa C OJHOTO YPOBHS SHEPTHUH Ha Apyroil. Buasl cnexktpoB. Cnektp
YPOBHEU 3HEPTUU aTOMa BOAOPOJIA.

BosnnoBbie cBoiicTBa yactuil. Bosnbl ne bpoima. KopnyckynsipHO-BOJTHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYXJEHHOE U3JyUCHUE.

TexHuueckne yCTpOWCTBA M IMPAKTUUECKOE MPUMEHEHHWE: CIEKTPAJbHBIA aHAIU3
(CIeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJHBI Jia3epa.

HaGmronenue nuHeiyaThiX CieKTpoB u3nydenus. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomuol
HaGnronenue nuHeituaToro cnekrpa.
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Tema 3. Amommnoe aopo
OKCTIEpUMEHTBI, JOKA3bIBAIONINE  CIIOXKHOCTh CTpoeHUs  sapa. OTKphITHE

paanoakTuBHOCTH. OnbITE Pe3epdopaa no onpeaeseHno coctaBa paaloaKTHBHOTO
u3nydenus. CBoiicTBa anbda-, 6eTa-, raMmmMa-u3nydeHus. BiausHue painoakTUBHOCTH HA
KUBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHa M HelTpoHa. HykimonHas wogens sapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Torsbl.

Anbda-pacnan. DneKTpOHHBIA U O3UTPOHHBIN OeTa-pacnai. ['aMmma-uznydeHue.
3aKOH PaAMOaKTUBHOIO pacnaa.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SAnepHble peakuuu. /leneHue u cuHTE3 AA€P.

Snepusbiii peaktop. TepmosinepHbiii cunTe3. [IpobiieMbl U MEPCIEKTUBBI SIIEPHOM
SHEPIreTUKU. DKOJIOTUYECKHUE ACIIEKTHI IEPHON IHEPTETUKHU.

DnieMeHTapHbIe YacTUIbl. OTKPBITHE TTO3UTPOHA.
Metobl HaOMIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YaCTHII.
dyH1aMeHTaabHbIe B3auMOeHCTBUS. EAMHCTBO (hU3NYECKOM KapTUHBI MUpA.
TexHuueckue yCTpOHCTBA W NPAKTUYECKOE NPUMEHEHUE: JT03UMETp, Kamepa
Buiibcona, siiepHblif peakTop, aroMHas 6oMoa.
Jlemoncmpayuu
CY€TUNK MOHU3UPYIOUIUX YACTHUII.
Yuenuuecxuii sxcnepumenm, nabopamophsie pabomuol

HccnenoBanue TpekoB 9acTHIl (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. Di1eMeHTHI ACTPOHOMHUM U ACTPOPU3UKHU
Otanbl pa3BUTHS acTpoHOMUU. lIpukiagHOE W MHUPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHH.

Bup 3Bé3nnoro Heba. Co3Be3aus, spKue 3BE3/IbI, INIAHETHI, UX BUIUMOE JIBHYKCHUE.
CoiiHeyHas cucTeMa.

Connne. ConHevyHass akTUBHOCTh. VIcTouHuk sHeprun CosHia u 3BE€371. 3BE3/IbI, UX
OCHOBHBIC XapaKTEPUCTUKH. [[uarpamMma «CreKTpaabHBIM KJIAaCC — CBETUMOCTBY. 3BE3/IbI
IJIaBHOM ITOCJIEIOBATEIbHOCTH. 3aBUCUMOCTE «Macca — CBETUMOCTEY I 3BE3]] IIIaBHOM
MOCJIeIOBaTeIbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. COBpEeMEHHBIE MPEICTABICHUS O
MPOUCXOXKACHUM U dBOTIOIMK COJHIIA U 3BE3]T. DTaIlbl )KU3HU 3BE3].

Mineunsiii Ilyth — Hama [I'amaktuka. Ilomoxkenume wu apwxkenue CoriHIa B
I'amaktuxe.

Tunel ranaktuk. Panroranaktuku u kBazapbl. YEpHbIE ABIPHI B iApaxX rajJakTHK.
Bcenennas. Pacimmmpenue Beenennoit. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosbiioro B3peiBa. PeMKTOBOE M3IIyUEHHE.
MacuirabHast ctpykrypa Beenennoii. MeraranakTuka.
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Hepewménnbie npo6yieMbl aCTpOHOMUM.
Yuenuueckue nabnooenus

HaGntonenust HEBOOPYKEHHBIM TJIA30M € HUCMOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JIs ONpeieTICHUs MOJIOKEHHUSI HEOECHBIX 0OBEKTOB HA KOHKPETHYIO AaTy:
OCHOBHBIE CO3Be3AUs1 CEBEPHOTO MOIYIIAPHS U IPKHUE 3BE3IBI.

Ha6monenus B Teneckon Jlynsl, muianer, Mneunoro IlyTu.

Oo6o0maromuee NOBTOPEHUE

Ponb gusuku u acTpoHOMUU B SKOHOMUYECKOM, TEXHOJIOTUYECKOM, COIUATIBLHON U
ATUYECKON cdepax AesTeIbHOCTU YesOBEeKa, poJib U MECTO (PU3MKU M aCTPOHOMHUU B
COBPEMEHHON Hay4yHON KapTUHE MHUpa, poiib (PU3NYECKOH TeOpuu B (POPMUPOBAHUU
npe/cTaBieHni 0 (U3NYECKON KapTUHE MHUpa, MecTO (U3MYECKOW KapTUHBI MUpa B
o01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O MPUPO/IE.

MexknpeaMeTHbIe CBA3U

N3yuenue kypca Gpusuku 6a30Boro ypoBHs B 11 kiacce ocymecTBisieTcst ¢ y4éToM
coJiep KaTeNIbHbIX MEXIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHKW, OMOJIOTUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemuvie nowsamus, CBA3aHHBIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUSA: SIBIIEHUE, HAyYHBIH (DaKT, rumnoresa, pusnueckas BEIUYMHA, 3aKOH, TEOPHS,
HaOJI0IeHNE, SKCIIEPUMEHT, MOJIETIMPOBaHHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMBl YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTAaHT€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M WX MPOCKIMH Ha OCH KOOPJWHAT, CJIIOKCHHE BEKTOPOB, IPOU3BOIHBIC
DJIEMEHTApHBIX (PYHKIWH, TPU3HAKU TOIOOWS TPEYroJbHUKOB, ONpEACIICHUE TUTOIIA N
IIOCKUX GUTyp U 00BEMA TeT.

buonoeus: snexrpudueckue sIBJICHUS B )KUBOU MPUPO/JIE, KOleOaTeIbHBIC IBUKCHHS
B J)KMBOM MPUPOJAE, ONTHUYECKUE SIBJICHUSA B JKMBOW MPUPOJE, NCUCTBUE pagualuyd Ha
YKUBBIE OPTraHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPIBIX TEIl,
MEXaHU3MbI 00pa30BaHUs KPUCTATUTMUYECKOW PEMIETKH, CIEKTPAIbHBINA aHAIH3.

l'eoepaghus: MarHUTHBIE TIONIOCA 3€MIIH, 3aJIeKU MArHUTHBIX pya, GOTochEMKaA
36MHOU MOBEPXHOCTH, MPEICKAZAHUE 3EMIIETPSACCHUMN.

Texnonocusi:  TAHWUW  BJIIEKTPOINEpEJad, TEHEpPATOp  MNEPEMEHHOTro  TOKa,
3JIEKTPOJABUTATEIb, HHAYKIIMOHHAA M€Yb, pajap, paauoNpuEMHUK, TEIEBU30p, AaHTCHHA,
tenedon, CBYU-meub, NpPOSKIMOHHBIM ammapar, BOJIOKOHHAS OITHKA, COJHEYHas
Oartapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA
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OcBoenue ydeOHoro mpenmera «@Pu3uka» Ha YpPOBHE CPEAHETO OOIIETO
oOpa3zoBaHusi (0a30BbIi ypOBEHBb) JOJKHO OOECHEUUTHh JIOCTHIKEHHE CIIECYIOIINX
JUYHOCTHBIX, METANIPEIMETHBIX M MMPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMUYHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUsI YyueOHOro mnpeaMera «®DU3MKa» TOJDKHBI
OTpaxaTb  TOTOBHOCTh W  CHOCOOHOCTh  OOYYalOIIUXCA  PYKOBOJCTBOBATHCS
chOopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTALINH, MO3UTUBHBIX BHYTPEHHUX yOCXKICHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSAM POCCHUUCKOTO OOIIECTBA, PACHIMPEHUE )KU3HEHHOTO OIBITA
M ONbITa JESATEIbHOCTM B TNPOILECCE peanu3alldd OCHOBHBIX HAlpaBJICHUU
BOCIIUTATEIILHOMN J1€ATEIbHOCTH, B TOM YHUCJIE B 4acTH: 1) rpaKIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTb IPAXKTAHCKON MO3UITUN 00YUYAOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUMCKOTO OOIIECTBA;

PUHSATHE TPaIULIMOHHBIX 00111eUeTOBEYECKIX T'YMaHUCTUYECKUX u
JEMOKpPAaTUYECKUX IIEHHOCTEH; TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTH B
UHTEpecax IrpakIaHCKOro

O6I_HGCTBa, Y4aCTBOBATb B CaMOYIIPABJICHHUU B 06pa30BaT€HBHOﬁ opraHn3aluv, YMCHHC
BSaHMOHGﬁCTBOBaTB C COONUAJIBHBIMU MHCTUTYTaAMHU B COOTBCTCTBUU C UX

GYHKIMSAMH W Ha3HAYEHUEM; TOTOBHOCTh K TyMaHUTapHOW U
BOJIOHTEPCKOM NEeSTENbHOCTH; 2) NaTPHOTHYECKOT 0
BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUHUCKOW TIpakTaHCKOW HWJIESHTUYHOCTH, NATPUOTH3MA;
LEHHOCTHOE OTHOILIEHHE K TOCY/IapCTBEHHBIM CUMBOJIAM, IOCTUKEHUSIM
POCCHIMCKUX YUEHBIX B 00JaCTH (PU3UKHU U TEXHUKE;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

chOpPMHPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  TOBEJCHUS;
CIIOCOOHOCTh ~ OIEHWBATh CHUTYyalldi0 W TPUHUMATh OCO3HAHHBIC  PEIICHHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHCIIE B
NEATENIbHOCTH YYEHOr0; OCO3HAHHME JIMYHOIO BKJIAJa B IOCTPOEHUE YCTOMYHMBOTO
Oymymiero; 4) 3cTeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;
5) TpyA0BOr0 BOCIUTAHUSI:
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MHTEPEC K Pa3IMYHBIM cpepaMm NpodecCUOHATBHON AESTENIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (PU3UMKON M TEXHUKOW, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOp OyAylIen
npodeccu W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTb U
CIOCOOHOCTh K 00Pa30BaHUI0 U caMOOOpPa30BaHUIO B 00J1aCTH (PUBUKHU

Ha TPOTSDKEHUH BCEH JKU3HU; 6)
IKOJIOTHYEeCKOI0 BOCTIMTAHUA

C()OPMUPOBAHHOCTh ~ DKOJOTMYECKOM  KYJIBTYpbl, OCO3HAaHUE  IJIOOAIBHOTO
Xapakrepa
HKOJIOTMYECKUX MPOoOJIeM; MIIaHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUN B OKPYIKalOIIEH
Cpeze Ha OCHOBE
3HAHUS LeJIeN YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,
Pacmmpenne omnbiTa OEATEIBHOCTH JKOJIOTHMYECKOW HAIIPABJIEHHOCTH HAa OCHOBE
MUMCIOIIUXCS 3HAHUH 10 (hU3KKe; 7) HEeHHOCTH HAYYHOTO MO3HAHMA:
c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MYECKOM HAYKH; OCO3HAHHME IIEHHOCTH HAy4YHOM JIESITeNIbHOCTH,
TOTOBHOCTh B Ipollecce U3y4deHUs (U3HKM  OCYIIECTBIATH MPOCKTHYIO |
UCCIIEN0BATEIBCKYIO ACATEIbHOCT NHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIC YHHUBepCcaJbHbIE yqeﬁnble neucTBus Ba3zosbie
JOTHYeCKHUe JefCTBUA:
CaMOCTOSITEIHLHO (hOPMYJIMPOBATH M aKTYaTU3UPOBATH MPOOJIEMY, paccMaTPUBaTh

€€ BCECTOPOHHE; OIPEIEIIATh LEIU AEATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX

JIOCTHIKEHHUS, BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PacCMaTPHBAEMBIX
bu3mIecKux

SABJICHUSAX; Pa3pabaThIBaTh IJIaH PEIICHUS MPOOIeMbl ¢ YUETOM aHAM3a UMEIOIINXCS

MAaTEPUAIBHBIX U HEMATEPUAJIBbHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB

LEJIAM, OLICHUBATh PUCKHU MOCIEICTBUN AEATEIBbHOCTH; KOOPAUHUPOBATH U BBINIOJIHATH
paboTy B yCIOBUSIX PEAIbHOTO, BUPTYAJIbHOTO U

KOMOMHMPOBAHHOTO B3aWMOJICHCTBUS, pa3BUBATh KPEATHBHOE MBIILICHUE
MpyU pEelIeHUH >KU3HEHHBIX TpoOsieM. ba3oBble mHcciaenoBaTebCcKue
JAeHCTBUA.

BIaaCThb HaquOﬁ TepMI/IHOJIOFHeﬁ, KJIIOYCBBIMHU ITOHATHUAMUA U MCTOJaMU

(¢u3MYecKOM HAayKHu; BIaJeTh HaBbIKAMH Y4€OHO-HCCIENOBATEIbCKON MU MPOEKTHOMN
NEATEeNIbHOCTH B 00JIaCTH (PU3HMKH, CIOCOOHOCThIO UM TOTOBHOCTBIO K
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CaMOCTOSATEILHOMY TIOMCKY METOJIOB peIICHHUsS 3amad (PU3NYECKOTO COCpKaHus,
MPUMEHEHUIO Pa3TUIHBIX METOJIOB ITO3HAHHUS,

BIAJCTh BUIAMU JIEATCILHOCTH TIO TOJYYEHHWI0O HOBOTO 3HAHUA, €r0
WHTEPIpPETaluy, MPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX CUTYaIHSX,
B TOM UYHCJIE TIPH CO3JaHUU YYEOHBIX IPOCKTOB B 00JacCTH (U3HWKHU; BBISBIATH
MIPUYUHHO-CJICICTBCHHBIC CBS3U W aKTyaJIM3UPOBATh 3ajady, BBIIBUTAaTh THIOTE3y €€
pEIICHMS, HAXOAUTh apTyYMEHTHI JJIs JTOKA3aTelbCTBa CBOWX YTBEP)KICHHM, 3a7aBaTh
nmapamMeTpbl W KPUTEPUHU pEIICHUS; aHAIM3UPOBATh IOJTYyYEHHBIC B XOJIC PpEIICHUS
3aJ1ayy Pe3yJabTaThl, KPDUTHUCCKH
OIICHMBATh WX JOCTOBEPHOCTh, INPOTHO3WPOBATh HM3MCHECHHWE B HOBBIX YCIIOBHSX;

CTaBUTH U (OPMYITHPOBATH COOCTBEHHBIC 3a7a4i B 00Pa30BaTCIIbHON
JESATEIBHOCTH, B TOM YHCJIE NTPU M3YUCHUH (DU3UKH; JTaBaTh OIICHKY HOBBIM CHTYAIHsIM,
OIICHMBATh TPUOOPETEHHBIM OMBIT; YMETh IEPEHOCUTh 3HAHUS 10 (HU3UKEe B
NPAKTHYCCKYIO 00JIaCTh JKU3HEACATCIIBHOCTH; YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX
NPEIMETHBIX 00JIaCTeH; BBIJBUTAaTh HOBBIC WJCH, MPEJIaraTh OPUTHHAIBHBIC TI0IX0 Bl
U PEIICHUS; CTaBUTh MPOOJIEMBI U 3aJa4H, JOIYCKAIONINE aIbTCPHATUBHBIC PEIICHUS.
PabGora ¢ undgopmanmeii:

BIAJIETh HABBIKAMHU TONydeHUS uHGOpManuu  (HU3MUECKOTO  COJAEpIKAHUS
U3 WCTOYHHKOB pPa3HBIX THIIOB, CAaMOCTOSITEILHO OCYIICCTBISATH IIOWCK, aHAJW3,
CUCTEMAaTH3alMIO0 U HHTEPIIPETANNIO HH(POPMAIIMK Pa3TMYHBIX BUAOB U (HOpM
NPEJCTABIICHUS; OIIGHUBATh JOCTOBEPHOCTH

uH(dOopMaInH;

UCTIOJIh30BaTh CPEACTBa WH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3aJad ¢
cobmogeHneM  TpeOOBaHWM  APrOHOMHMKH, TEXHHKH  O€30IacHOCTH, TUTHCHBI,
pecypcocOepeKeHHs, TPABOBBIX MW JITHYSCKUX HOPM, HOpPM HH(DOpPMAIIMOHHON
0€3011aCHOCTH; CO3/1aBaTh TEKCThI (PU3MUECKOTO COJIEpIKAHUS B Pa3IMUHBIX (hopMaTax
yuéToM Ha3zHaueHuss WHOOpPMAIMM ¥ 1ENEeBON ayJuTOpWHU, BhIOMpas ONTHMAIIbHYIO
dbopMy npeacTaBICHUS U BU3YyaTU3aIIHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHBbIE yYeOHbIE eiiCTBHS:

OCYIICCTBIISITH OOIICHHE Ha YpoKax (PU3WKH W BO BHE-YPOUHOU JEATEIHHOCTH,
pacmo3HaBaTh MPEANOCHUTKH KOH(MDIUKTHBIX CHTyaIlluid M CMST4YaTh KOH(JIMKTHI;
Pa3sBEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3pE€HHUS C MCIIOJb30BAHUEM
S3BIKOBBIX

CpPEACTB; MOHMMATh W MCIIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAIbHOU
paboThl; BHIOMpPATh TEMATUKY U METOAbl COBMECTHBIX JEUCTBUN C YUYETOM OOIIMX
HMHTEPECOB,

U BO3MOXKHOCTEH KaXXa0ro 4Jic€Ha KOJJICKTHUBA,
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IIPUHUMATH LEJIM COBMECTHOM NEATEIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBHUS MO €€ JOCTH)KEHHUIO: COCTaBIIATh IUIAH JEWCTBUM, PACHPENEIATH PO C
y4€TOM MHEHUH YYaCTHUKOB, 00CYXKIaTh PE3yJIbTaThl COBMECTHOW PabOThI; OLIECHUBATH
KaueCcTBO CBOETO BKJIAJla U KaXKIOr0 yYaCTHUKA KOMaH/bl B OOIINIA
pe3ysbTaT Mo pa3pabOoTaHHBIM KPUTEPHUSM; MpeJiaraTb HOBBIE MPOEKTHI, OLIEHUBATH
Uaed C TO3ULIUU  HOBHU3HBI, OpPUIHMHAJIBHOCTH, NPAKTHUYECKOM 3HAYUMOCTH;
OCYLIECTBIIATh NO3UTUBHOE CTPATETHUECKOE MTOBEICHUE B PA3JIMYHBIX CUTYyaLUsX,

IMPOABIIATE TBOPUCCTBO U B006pa)K€HI/IG, OBITH HWHUIUATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS
Camoopranusanus:

CaMOCTOSITETTFHO ~OCYIIECTBIIATH MO3HABATENbHYIO JESATEILHOCTh B  OO0JIACTH

buzuku
U aCTPOHOMHH, BBISBJISATH IMPOOJIEMBbI, CTaBUTh W (POpPMYyJIHUpPOBaTH COOCTBCHHBIC
3aJja4M; CaMOCTOSITEIbHO COCTABJIATH IUIAH PEIICHUS PACYETHBIX M Ka4eCTBEHHBIX
3aja4, IJIaH BBITOJHEHUS TPAKTHUYECKOH pPabOTHI C YYETOM HUMEIONINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH M TPEANIOYTCHUM; J1aBaTh OILICHKY HOBBIM CHTYaIlUsIM;
pacmMpATh paMKH ydeOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; IenaTh
OCO3HAHHBIN BBHIOOP, ApTyMEHTHPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh
3a pelieHue; OILICHUBATD

NPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO dPYIUIIMH B 00J1aCTH (PU3UKH,

IIOCTOSTHHO ITOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KYJIbTYPHBIA YPOBECHb.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBII MHTE/IEKT: J1aBaTh OIEHKY HOBBIM CHUTYaIlUsM,

BHOCHUTH KOPPEKTHUBHI B JICITCIIBHOCTD,

OIIEHUBATh COOTBETCTBHE PE3YJIbTATOB IICJSIM; BJIAJIETh HaBBIKAMU IO3HABATEIBLHOM
pedaekcun Kak 0OCO3HAHMS COBEPIIAEMBbIX

JEUCTBUUA U MBICIMTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAaHWM; MCIIOJIb30BATh
pu€MBI pedIeKCUH ISl OLICHKH CUTYaIluH, BEIOOpA BEPHOTO

pEIICHUS; YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEUICHUS 0 HUX

CHIDKCHHIO; IPUHUMATh MOTHUBBI M apTyMEHTHI JPYTUX MPH aHAJIN3€ Pe3yIbTaTOB

NEeATeIIbHOCTH; IPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKH U JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI W apryMEHTHl JIpyTMX TpU aHaJIu3€e pe3yJbTaTOB

JeSATeIbHOCTH;, TPU3HABATh CBOE MPABO U MPABO JAPYTUX HA ONIHOKH.

B npouecce nOCTHMXKEHUS JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUS IMPOTrPaMMbl IO
busrke UL YpOBHS  cpegHero  oOmero  o0pa3oBaHUA Yy OOYyYarOIIUXCSA
COBEPIIEHCTBYETCS AMOIMOHATBHBIN HMHTEJIJICKT, MIpeIoararommi
c(hOpMUPOBAHHOCTb:
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CaMOCO3HAHUs, BKJIIOYAIOIIErO CIIOCOOHOCTh IMOHMMATh CBOE HMOLUOHAIBHOE
COCTOSIHUE, BUJIETh HANPABJIECHUS PAa3BUTHUSI COOCTBEHHOW SMOLMOHANIBHON cepbl, OBITH
YBEPEHHBIM B ce0e; CaMOpEeryJaupoOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE NOBEAECHHUE, CIIOCOOHOCTh aJalTHPOBATHCA K
SMOIIMOHAJIBHBIM HM3MEHEHUSAM M TMPOSBISTb THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALMM, BKIIOYAIOLIEH CTPEMJICHHE K JOCTMIKEHHIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE AECHCTBOBATH, UCXOMASl U3 CBOMX BO3MOYKHOCTEW;
SMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAIBHOE COCTOSIHUE IPYIHX,
YUUTHIBATh €ro NpPH OCYIIECTBIEHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIMEPEKUBAHUIO; COLMAIBHBIX HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTHh BBICTPAUBAThH
OTHOLLIEHHUS

C APpYIruMH JIFOAbMH, 3a6OTI/ITBC$I, MMPOABJIATH MHTCPCC U pa3pCllaTh KOH(bJ'II/IKTBI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenuss B 10 kjacce npeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh C(OOPMUPOBAHHOCTD Y O0YUYAOIIUXCS YMCHHH:

JEMOHCTPUPOBAaTh HAa TMpUMEpax pojb W MecTo (u3ukum B (popMUpPOBaHHUH
COBpEMEHHOW HAay4YHOH KapTHHBl MHpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B MIPAKTHUECKOHN JEATSIHHOCTH JIFO/ICH; YIUTHIBATh TPAHUIBI TPUMEHEHU S
M3yYeHHBIX (U3MYECKUX MOJENe: MaTephalbHas TO4YKa, WHEpIHadbHas CHCTeMa
orcyéra, aOCOJIOTHO TBEPAOE TEJO, WACATbHBIA Ta3, MOJEIH CTPOSHUS Ta30B,
KHUIKOCTEH © TBEPIABIX TeN, TOYCUHBIM JICKTPUYECCKUN 3apsl TpH  pEHICHHH
bU3UYECKUX 3a/1a4; pacro3HaBaTh GU3NYECKUE SIBJICHUS (TIPOIIECChl) U OOBICHATHh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKON TEOPUHU CTPOCHWS BEIIECTBA U
AJIEKTPOJIMHAMUKA: PAaBHOMEPHOE W PaBHOYCKOPEHHOE MPSIMOJUHEHHOE BHIKEHUE,
CBOOOJIHOE TMAaJeHUE TEJ, IBIKEHUE MO OKPYXHOCTH, MHEPIIHS, B3aUMOJCHCTBHE TeE,
muddy3us, OpOYHOBCKOE NBMKEHUE, CTPOCHHUE KMIKOCTEH M TBEPIBIX TEJ, M3MCHEHUE
o0béMa Ten TpH HarpeBaHWH (OXJIAXKICHUH), TEIUIOBOE pPABHOBECHE, HUCHApECHHE,
KOHJICHCAIUs, IUIABJIICHHWE, KPUCTAJUIM3alldsi, KHUICHHE, BIAXHOCTh  BO3/yXa,
MOBBIIIICHNE JIABJICHUS Ta3a MPH €r0 HarpeBaHUM B 3aKPHITOM COCY/E, CBSI3b MEKIY
napamMeTpaMH COCTOSIHHS Ta3a B M30IpoIlleccax, dJCKTPU3alus TeN, B3aUMOJCHCTBUE
3aps/I0B; OIMMCHIBATh MEXAaHWUYECKOE JBIDKCHHE, UCIONB3Yyd (U3MYECKUE BEIUYUHBIL:
KOOpJIMHATA, MyTh, TIEPEMEIICHNEe, CKOPOCTh, YCKOPEHHEe, Macca Tela, CHiIa, UMITYJIbC
TeNna, KUHETHYECKash OJHEPrus, IMOTCHIMANIbHAS JHEPrusi, MeXaHudeckas pabora,
MEXaHMYeCKasi MOITHOCTh; TIPU ONMHUCAHUH TPABWIBHO TPAKTOBATh (PU3MUYECKHUIN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHUS W CAWHUIIBI, HAXOAUTh (QOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C IPYTUMH BEIMYHMHAMY,

OIIMCBIBATb N3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€J U TCILIOBLIC SABJIICHUA, UCIIOJIb3YA
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¢u3nyecKkre BETUYHMHBI: TaBJICHHUE Ta3a, TEMIEpaTypa, CPEeAHssT KHHETUYEeCKasi SHEPTUs
Xa0THYECKOTO JIBIDKEHUS MOJIEKYJ, CpEIHEKBaJIpaThuyHasi CKOPOCTh MOJIEKYI,
KOJMYECTBO TEIUIOTHI, BHYTPEHHSA 3HEprus, padoTa raza, Ko3()pQPUUUEHT MOJIE3HOTO
JACHCTBUSA TEIUIOBOTO JBHUTATEINs; MPHU ONMMCAHUU MPABUIBHO TPAKTOBATh (DHU3MUECKUN
CMBICT WCHOJB3YEMBIX BEIMYWH, WX O0O3HAYCHHS W €JUHHIIBI, HAXOAUTHh (OPMYIIHI,
CBSI3BIBAIOLINE JJAHHYIO (PU3UYECKYI0 BEJIMYUHY C JPYTUMHU BEJIMYMHAM; OIUCHIBAThH
M3YYCHHBIC DJICKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECKUE

ABIEHUS (IIPOIECCHI), HWCHONB3Yys (PU3MYECKHE BEIMUYMHBI: JIIEKTPUUYCCKUA 3apsi,
AIIEKTPUYECKOE TOJIe, HAMPSHKEHHOCTH MO, MOTEHIIMAN, PA3HOCTh MOTEHINANIOB; MPH
ONMCAaHUM TPABUIBHO TPAKTOBATh (DU3MUECKHN CMBICT HCIOJIB3YEMBIX BEIWYHH, WX
0003HAYCHHUS U €IUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE AHHYIO (U3HUECKYIO
BEJIMYUHY C IPYTHMMH BEJIMUYMHAMU; aHATU3UPOBATh (GU3NIECKUE TPOIIECCHl U SBJICHMSI,
UCTIONB3Ys PU3NIECKHIE 3aKOHBI

U TPUHIUIBL: 3aK0H BcemupHoro Ttsarorenus, |, Il u Il 3akonsr HbproTona, 3akoH
COXpPAHEHHUS MEXAHMYECKOW OJHEPruu, 3aKOH COXPAHEHUS HWMITYJIbCa, MPUHIIUI
CYNEpNo3ulMi CWJI, TPHUHIMII PABHOMPABUS MHEPUUAIBHBIX CHCTEM OTCUE€Ta,
MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHIO CTPOEHHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpelHEel KHWHETHYECKOM SHEpPruHM TEIUIOBOIO JBMXKEHHUS MOJEKYJI C a0COJIOTHOU
TEeMIIEpaTypoil, MEepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS HIIEKTPUYECKOIO
3apsifa, 3akoH KynoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €To0
MaTeMAaTUYeCKOE BBIpAXKEHHE M YCJIOBMs (TpaHMLbI, 00JacTh) MPUMEHHMOCTH;
OOBSICHATH OCHOBHBIE PUHIUIIBI AEHCTBUS MAILIUH, TPUOOPOB ¥ TEXHUUECKUX
YCTPOWCTB; pa3iuyaTh YCJIOBUS HX O€30IIaCHOrO MCIIOJIb30BAHHUS B IIOBCEIHEBHOM
’KU3HHU; BBINOJHATH DSKCIEPUMEHTBHI IO HCCIEJOBAHUIO (PU3NYECKUX SIBICHUU U
IPOLIECCOB C UCHOJb30BAaHUEM IMPSMBIX, M KOCBEHHBIX HW3MEpPEHUH, MNpHU 3TOM
dbopmynupoBaTh MpoodiieMy/3aauyy W TUMOTE3y Y4YEOHOTO JKCIIEPUMEHTAa, COOHMpAThH
YCTaHOBKY M3 NIPEJIOKEHHOI0 0O0OpyHOBaHUsS, MPOBOJIUTH ONBIT U (POPMYIHPOBATH
BBIBO/IbI; OCYILIECTBIISITh NMPSMbIE U KOCBEHHBIE M3MEPEHUsS] PU3NYECKUX BEIUYHUH, NPU
3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0 M3MEPEHUs U UCTOIb30BaTh U3BECTHBIE METOJIbI
OLIEHKH MOTPEIIHOCTEeH M3MEPEHMI; UCCIIeI0BaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMU
BEJIMUYMHAMHU C HCIIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUH, MPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3YNIbTAThl MOTYYECHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH
B BHJE Tabiui M rpapuKoB, JAeNaTh BBIBOJbI MO pe3yjibTaTaM HCCICAOBAHUS;
co0ro1aTh mpaBuiia 6€30MacHOro Tpy/aa Mpy MPOBEACHUN UCCIIEIOBAaHHUM B paMKax

y49e0HOTO JKCMEPUMEHTA, Y4eOHO-MCCIIEeIOBATEILCKON W MPOCKTHOU JCSATEIBHOCTU C
MCITOJIb30BAaHUEM M3MEPUTETBHBIX YCTPOUCTB | JIA0OPATOPHOTO 00OPYIOBAHHUS;, PEIIATh
pacu€THBIC 3a/laydl C SBHO 3aJIaHHON (DM3UYECKOW MOJIEIBhIO, MUCIIONB3Ys (U3UIECKUE
3aKOHBl M MPUHIUIIBI, HA OCHOBE aHalIM3a YCJIOBHUA 3aJayd BbIOMPATH (PU3UYECKYIO
MOJIEb, BBIICIATh (PU3NUECKUE BEIUYUMHBI U (PopMylbl, HEOOXoAuUMBbIE Mg €&
pelIeHus, MPOBOAUTh PACUYETHl U OLEHHUBATh PEAIBHOCTH IMOJIYYEHHOI'O 3HAYCHUS
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(u3HUeCKOl BEJIMYMHBI, pEIIaTh KAaueCTBEHHBbIC 3aJauyM: BBICTPAUBATH JIOTMYECKHU
HEMPOTUBOPEYMBYIO LIEMOYKY pACCYXKJIECHHM C OMNOpOM Ha HW3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKHE SIBJICHUS; UCIIOJIb30BATh MPU PEUICHUU YYeOHBIX 3a]1a4
COBPEMEHHbIE UH(OPMAIIMOHHbIE
TEXHOJIOTUU ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U TIPEJICTABICHUS
y4e0HOM 1 HayYHO-TIOMYJISIPHON HH(POPMALIMHU, TOJYYEHHON U3 Pa3IMYHbIX HCTOYHHUKOB,
KPUTUYECKU aHAIM3UPOBATh MOJIYy4aeMyI0 HH(pOpMaIMIO; MPUBOAUTH NPUMEPHI BKJIaa
POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHE HAyKU, OOBICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUI; UCMIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KU3HU

s obecriedeHusi 0€30MAaCHOCTH TpU OOpalieHHd ¢ TpUOOpaMu M TEXHUYECKHUMHU
yCTpOICTBaMH, IS COXpPAHEHUS 3JI0pOBbS U COOJIOACHUS HOPM 3KOJIOTHYECKOTO
NIOBEJICHUSI B OKpYXKarolel cpeze; paboTarh B TPYIIE C BBIMOJHEHUEM Pa3IMYHBIX
COLIMANBHBIX PpOJIEH, ITUIAHUPOBAaTh pabOTy TPYNNbI, pPANUOHAIBHO pAaCIpenesaTh
00SI3aHHOCTH W IUIAaHUPOBATH JIEATEIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJCKBATHO
OILICHWBATh BKJIAJ Ka)XJOrO0 M3 YYaCTHHKOB TPYMIBI B PEIICHHWE paccMaTpuUBaeMOu
po0OJIeMBI.

K xonmny obyuenuss B 11 kJjiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOIMIUXC YMECHHM:

JEMOHCTPUPOBATh Ha TMpUMEpax pPoJb M MecTo (Gu3nKu B (POopMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMCHHON TEXHUKU U
TEXHOJIOTUM, B TMPAKTHYECKOM JESITEIbHOCTH JIFOJEH, NEIOCTHOCTh W €IUHCTBO
bu3udYecKod KapTUHBI MHpA; YYUTHIBaTh TPAHUIBI TPUMEHEHUS  U3YYEHHBIX
br3UIECKUX MOJENICH: TOUCUHBIN
AJIEKTPUYECKUHN 3apsjl, Jyd CBETa, TOYCYHBIN MCTOYHMK CBETA, sIACpPHAsS MOJIE/Ib aTOMa,
HYKJIOHHAs MOJIeJIb aTOMHOI'O siApa MpH pelIieHuH (U3MYSCKUX 3a7ad; pacro3HaBaTh
bu3mdeckue sBIeHHMS (Ipomecchl) W OOBSACHATH KX HAa OCHOBE 3aKOHOB
ANICKTPOJIMHAMUKN W KBAaHTOBOM (DU3MKH: AJICKTPUYECKAsl MPOBOJIMMOCTH, TEILJIOBOE,
CBETOBOE, XMMHYECKO€, MAarHuTHOE JACWCTBUS TOKAa, B3aMMOJCHCTBHME MarHuUTOB,
3JIEKTPOMAarHUTHAs WHAYKIIUSA, JEHCTBUE MArHUTHOTO IOJIS HA MPOBOJHUK C TOKOM H
JBIDKYIIUNCS 3apsiji, DJICKTPOMArHUTHbIE KOJeOaHUS W BOJIHBI, NPSIMOJMHEHHOE
pacIpoCTpaHCHUE CBETa, OTPAKCHHE, IPEIIOMIICHHE, MHTepPEepeHIrs, AUpakius U
MOJIApU3aIys CBETa, AUCTEpcHsi CBeTa, ¢orodnekTpuueckuii 3¢dext (poroaddexr),
CBETOBOE JIaBJICHWE, BO3HUKHOBCHHME JIMHEHYATOro CHEKTpa aroMa BOJIOpOJa,
€CTECTBEHHAs! U UCKYCCTBEHHAsI PaJIUOAKTUBHOCTb;

OTMCHIBATh M3yYCHHBIE CBOMCTBA BEIIECTBA (ICKTPUYECKHE, MAaTHUTHBIE,
ONTHUYECKHE, DJICKTPUUYECKYIO MPOBOAUMOCTH PA3IMUHBIX CPEd) M IJIEKTPOMArHUTHBIC
siBJICHUST (TIPOIECCHI), MUCIIOIB3Ys (PU3MYECKUE BEIWYMHBI: AJICKTPUYCCKHUIN 3apsl, cuia
TOKA, 3JIEKTPUUECKOE HAIPSKEHHUE, SIIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh
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MOTEHIMAJIOB, 3JIEKTPOABWXKYIIAs CUia, padoTa TOKAa, MHIYKUWS MAarHUTHOTO IIOJS,
cuna Ammnepa, cuna JlopeHla, MHIYKTUBHOCTh KATYIIKH, SHEPTUs 3JEKTPUUYECKOro U
MarHUTHOTO TOJIEH, MEPUOJ U YacTOTa KojaeOaHUil B KoJeOaTeIbHOM KOHTYpE, 3apsij U
CHJIa TOKa B MPOLECCE TapMOHUYECKUX DSJIEKTPOMATHUTHBIX KojebaHuil, (PokycHoe
paccTosiHME W ONTHYECKas CWia JIMH3bl, NpPHU ONHUCAHUM TPABWIBHO TPAKTOBATh
(U3MYECKHUIl CMBICI HUCIIONIB3YEMBIX BEIUYMH, UX 0003HAUYECHMSI U €IUHUIIbI, YKA3bIBATh
(GopMyIibl, CBS3BIBAIOIINE JAaHHYIO (PU3NYECKYI0 BEIUYHMHY C APYTMMH BEIUYMHAMU;
ONKCHIBATh HM3YyUYECHHbIE KBAHTOBBIC SBJICHUS M MPOILECCHl, MCMOIB3YS (uznyeckue
BEJIMYMUHBI: CKOPOCTh D3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI W YacTOTa CBETa,
SHEPrus U UMITYJIbC (POTOHA, MEPHUO] MOTypacnaa, SJHEPTUs CBA3M aTOMHBIX fJiep, PU
ONMHMCAHUM TMPABUIBHO TPAKTOBATh (PU3MUYECKUH CMBICI MCIOIb3YEMBIX BEIWYHH, HX
0003HAaYEHUsI U €JUHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME JAHHYIO (PU3HMUYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, BBIYHMCIATH 3HAUYCHHE (PU3NYECKON BEIMYMHBL
aHANMM3UPOBATH (DU3UUECKUE MPOIECCHl U SBJICHUS, UCMOIb3Yys (HU3NUYECKUE 3aKOHBI U
OPUHIMIBL: 3aK0OH OMa, 3aKOHBI TMOCJIENOBATEIbHOIO W MapaJlIEIbHOTO COCAMHEHUS
NPOBOAHUKOB, 3akoH J[xoyns—JIeHna, 3aKOH 3JEKTPOMArHUTHOM WHAYKIUHU, 3aKOH
NPSIMOJIMHEHHOTO  paclpOCTPAaHEHUsT CBETA, 3aKOHbl OTPaXXEHUS CBETa, 3aKOHBI
NpeIOMJICHHSI CBETa, ypaBHeHHEe OWHIITEHHa 1 GoTtorddexTa, 3aKOH COXpaHEHUS
SHEpPrUM, 3aKOH COXPAaHEHMsI MMITYJbCa, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsja,
3aKOH COXpaHEHWs MaccOBOr0 4Mcia, MOCTyinarhl bopa, 3akOH paguMoaKTHBHOIO
pacmaza, TMpUd OSTOM pa3IuyaTh CJIOBECHYIO (OPMYIMpPOBKY  3aKOHa,  €ro
MaTeMaTUYeCKOE BBIpaXKEHHE M YCJIOBMs (TpaHMLbI, 00JacTh) MPUMEHUMOCTH;
OTIpe/IENATh HAallpaBJIeHUE BEKTOPA MHAYKIIMM MATHUTHOTO TIOJISl IPOBOIHUKA

C TOKOM, CHIbI Ammiepa W cwibl JlopeHIla; CTpPOWTh W ONHCHIBATH H300paKeHUE,
CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOH
JIMH30M; BBITIOTHATH SKCIIEPUMEHTHI 110 WCCIEAOBaHUI0 (U3HUYSCKUX SIBICHUU W
IIPOIICCCOB
C WCIIOJNb30BAaHUEM TMPSMBIX, U KOCBEHHBIX W3MEPEHHI: TPU ATOM (HOPMYIUPOBATH
npoOiemy/3afady ¥ THIOTE3y Y4YeOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIOKEHHOTO  00OpY/NIOBaHMsI, TPOBOJAUTH OMBIT W (HOPMYIUPOBATH BBIBOJBI
OCYIIECTBIISITh TPSIMbIE W KOCBEHHBIE U3MEPCHUS (HU3MYECKUX BEIUYMH, TPU ITOM
BBIOWpATh ONTHMAIBHBIM CIMOCO0 HM3MEPEHUS W HCIOJIb30BaTh M3BECTHBIE METO/IbI
OIICHKH TOTPENTHOCTEH M3MEPEHUH; UCCIIEI0OBATh 3aBUCUMOCTH (DU3MYECKUX BEJTUYHH C
WCIIOJIb30BAaHUEM TMPSMBIX HW3MEPEHHH: TPH O5TOM KOHCTPYHPOBATh YCTAHOBKY,
duKCHpOBaTH PE3YNBTATHl MOTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJIC
TaOJnIl ¥ TPaQUKOB, AETATh BEIBOJBI TIO PE3yIbTaTaM MCCIICIOBAHNS,
coOo1aTh TIpaBmIIa 0€30MMaCHOTO TPY/a IPH MPOBEACHUH MCCIIEAOBAHII B paMKax
y49e0HOTO JKCMEPUMEHTa, y4eOHO-MCCICIOBATEILCKON W MPOCKTHOW JCATEIBHOCTH C
MCITOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB | JIAOOPATOPHOTO 00OPYIOBAHHUS; PEIIATh
pacu€THBIC 3aJja4M C SBHO 3aJaHHON (M3WYECKOW MOJENbI0, UCTIONB3YysS (Pu3ndeckue
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3aKOHBI W TIPHUHIIMIIBI, HA OCHOBE aHajJIM3a YCIOBUS 3aJa4d BBHIOMPATH (PU3NUECKYIO
MOJICNTb, BBIACHATh (PU3NYECKHE BEIMYMHBI W (HOPMYJbI, HEOOXOmWMble s €€
pelIeHus, MPOBOIUTH PACUEThl W OICHUBATH PEATBHOCTh TOJYYCHHOTO 3HAYCHHUS
¢u3nUecKol BEIWYWHBI, pEIIaTh KAa4YeCTBEHHBIC 3aJa4M: BBICTPAMBATH JIOTHYCCKU
HEMPOTUBOPEYMBYIO IIETIOYKY PACCY)KICHHH C OIMOpOW Ha W3yYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKHE SBJICHUS; UCIIOJIb30BAaTh MPU PEIICHUHM YYCOHBIX 3a71a4
COBpEMCHHbIC HWH(GOPMAIIMOHHBIE TEXHOJOTHU I TIOWCKA, CTPYKTypPHPOBAHUSA,
WHTEPIPETAlMd W TPEJCTaBICHUS YYeOHOH W HAYYHO-TIOMYJISAPHON WH(POpPMAIIWH,
MOJIYYCHHOW M3 Pa3JIMYHBIX HCTOYHUKOB, KPUTHUYCCKH aHAJIU3UPOBAThH IMOIYIaCMYHO
UHPOPMAIHIO; OOBSCHATh TPUHIIMIIBI JEHCTBUS MAaIIUH, MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB,
pasnuvaTh YCIOBHS UX 0€30MMaCHOTO UCIIOIh30BAaHUS B IIOBCETHEBHON KHU3HH;
NIPUBOIUTH TPUMEPHI BKJIAJIa POCCUHUCKHUX U 3apyO0EKHBIX YUEHBIX-(PU3UKOB
B Pa3BUTHEC HAYKH, B O0BSICHCHHUE MPOIICCCOB OKPYXKAIOIMIETO MUPA, B PA3BUTHE TCXHUKHU
Y TEXHOJIOTH; UCIIOJIb30BaTh TCOPETUUCCKUE 3HAHUS 11O (DU3UKE B IMTOBCEIHEBHOM KU3HU
JUIsE oOecTieueHHusT O€30IacHOCTH TIPH OOpalleHWHd C MPUOOpaMU M TEXHHUYCSCKHUMU
YCTPOWCTBAaMH, ISl COXPAHEHHS 3JIOPOBBS M COOJIOJCHHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHHSI B OKpYXKalollel cpejie; paboTaTh B TPYINIE C BBITOJHCHHEM Pa3IMYHBIX
COLIMAJIBHBIX PpOJIEH, TIUIAaHUPOBaTh pabOTy TPYMIMbl, PAUOHAIBHO pacHpenemsiTh
00S13aHHOCTH W TUIAHUPOBATH JESITEIIbHOCTh B HECTAHIAPTHBIX CUTYALUAX, aJI€KBATHO
OLICHMBATh BKJAJ KaXXJIOrO M3 YYAaCTHUKOB TPYIIbl B PEUICHHUE paccMaTpuBaeMOu
POOJIEMBI.
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TEMATHUYECKOE IIJIAHUPOBAHUE!

10 KJIACC
HaumeHnoBaunue
No KomnnuecTBO OCHOBHBIE BUIIKI NEATEIHHOCTH
pa3aesnoB U TeEM [IporpammHoe copepkaHue
/o 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. ®u3nka u MeTOAbI HAYYHOT' O NO3H

aHUuA

1.1

dusuka 151 MCTOAbI
HAaYy4YHOTI'O ITO3HAHUA

2

dusrka — Hayka O IPUPOJE.
Hayunbie MeToapl mno3HaHUS
OKPYKaOLIEro MUpa.

Ponb skcniepuMeHTa U TEOpUU B
MIPOLIECCE TTO3HAHMS IPUPOBI.
DKCIIEpUMEHT B busuke.
MopnenupoBaHue bu3znuecKux
ABJICHUM W TpoueccoB. Hayunbie
runote3bl. DU3NYECKHE 3aKOHBI U
TeopuH. ['paHHIBl NPUMEHUMOCTHU
dbuznyecknx  3akoHOB.  [IpuHIUN
coorBercTBUsl. Poimb  um mecrto
busnku B (opmupoBaHuH
COBPEMEHHOM HAy4YHOW KapTUHBI
MHpa, B IIPAKTUYECKOMN
NESITSIILHOCTH JIIOJICH

W3y4yeHne HaydHBIX (OMIIMPUYCCKHUX U
TEOPETUYECKUX) METOJOB ITO3HAHHMS
OKpYXaroIIero Mupa.

OOcyxaeHUe TPaHuI] MPUMEHUMOCTH
dbu3nuecknx 3aKk0HOB U Teopuid. PaboTa
B TpyIIIE MO MOATOTOBKE KOPOTKHUX
COOOIIEHU O POJIU U MecTe (PU3UKHU B
HAyKe U B IPAKTUYECKON EeITETbHOCTH
moAen. JleMoHCTpanust aHaJOrOBbIX U
1M (PPOBBIX U3MEPUTEIHHBIX TPHOOPOB,
KOMITBIOTEPHBIX TaTYHKOB.

OcBoeHNE OCHOBHBIX PUEMOB pabOTHI €

1 poBoii mabopaTopuei o puznKe

! Tpu paspaborke paboueil mpOrpaMMbI B TEMATHUECKOM IIAHUPOBAHMHM JIOMKHBI OBITh YUTEHBI BO3MOKHOCTH HCIOJIB30BAHUS dJIEKTPOHHBIX (IM(POBHIX)

06paBOBaTeJ’ILHLIX PECYpPCOB, ABIAKOIINXCA y‘Ie6HO-MeTO}:[I/I‘{eCKI/IMI/I MaTtepuajiaMu, COACPIKAHUC KOTOPBIX COOTBETCTBYCT 3aKOHOAATCIILCTBY 00 O6p8.30BaHHI/I.
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Hroro no pazueny

Pa3gesa 2. Mexanuka
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2.1

Kunemartuka

MexaHuueckoe JBVDKCHHUE.
OTHOCHUTENBHOCTh MEXAHUYECKOIO
nBmxkenns. CucreMa oTcuéra.
Tpaekropus.

[lepemernienue, CKkOpocTh (CpeaHsis
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U
YCKOPEHUE MAaTEPUATbHOW TOUKH, UX
MPOEKIIMU Ha OCH CUCTEMBI
koopauHat. CioxxeHue
MEPEMEIIEHUMN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE JIBUKEHHUE.
I'paduxu 3aBEUCUMOCTH KOOPIUHAT,
CKOpPOCTH, YCKOPEHUSI, IIyTH U
IIEpEMELICHUS] MaTEPUATIbLHON TOYKH
OT BPEMEHU.

CBoOonHoe mazeHWe. YCKOpeHUe

CBOOOIHOTO TTaJICHUS.

KpuBonuHeHOEe ABUKEHUE.
JIBrm>keHrE MaTepruaibHON TOUKH 110
OKPYKHOCTH C IOCTOSTHHOU 110
MOJIYJIF0 CKOPOCTBIO. YTJIOBas
CKOPOCTb, JINHEWHAS! CKOPOCTb.
[lepuoa u yactota oOpalleHus.
LlenTpOCTPEMHUTEIIBHOE YCKOPEHUE.
TexHnueckne ycTpoucTBa U

[IpoBeneHue FIKCIEPUMEHTA: N3YUEHUE
HEPAaBHOMEPHOI'O ABUKEHUSA C ETBIO
OnpeAeeHNs] MTHOBEHHON CKOPOCTH;
MCCIIEIOBAHUE COOTHOILICHUSI MEXKITY
MyTSMU, IPONUJECHHBIMU TEJIOM 32
MOCJIEIOBATEIILHBIE PABHbBIC
MIPOMEKYTKH BPEMEHU TIPU
PaBHOYCKOPEHHOM JBUXKCHUU C
HAYJIbHOW CKOPOCTBIO, PABHOW HYIIIO;
M3yUE€HUE JIBUXKEHUS IIapUKa B B3KOU
JKUJIKOCTH; U3YUEHUE JABUKCHUA TeEla,
OpOIIEHHOTO TOPU30HTATBHO.
OObsicHEeHNE OCHOBHBIX TPUHIIUIIOB
NEUCTBUS TEXHUYECKUX YCTPOUCTB,
TaKUX KaK: CHUAOMETD, LICTTHBIE U
pPEMEHHBIE Nepe/laun JBUKEHHUS; U
YCJIOBHH UX 6€30I1aCHOTO
UCII0JIb30BaHUS B TIOBCEIHEBHOM
KU3ZHU.

Peuienue pacu€THbIX 3a7a4 ¢ IBHO
3a1aHHOMN (PU3UICCKON MOJIEIIBIO C
MCIIOJIb30BAaHUEM OCHOBHBIX (POpMyII
KUHEMATUKHU.

[TocTpoenue n ananms rpadukoB
3aBUCUMOCTE KHMHEMATHYECKUX
BEJIMYUH OT BPEMEHH [IJIsi
PaBHOMEPHOIO
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IPaKTUYECKOE IIPUMEHEHHUE:
CIIUJIOMETP, NBUKEHUE CHAPSIOB,
LEIHBIE U PEMEHHBIE NIEPEAAUH

Y pPaBHOYCKOPEHHOT'O IPSIMOJIMHENHOTO
JBUKCHUSL.

PacriozHaBanue GuU3HUECKHUX SIBICHUN B
y4eOHBIX OTIBITAX U OKpPYXKaIomeh
YKU3HH: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
JBW)KCHUE, CBOOOIHOE MaJIeHUE TeT,
JBMYKEHUE TI0 OKPYIKHOCTH.

Onucanue MEXaHUYECKOTO JBUKCHUS C
UCIIOJIb30BaHUEM (DU3MYCCKUX BEIIMYUMH
KOOP/IMHATA, ITYTh, IIEpEMEIICHNE,
CKOpOCTh, ycKopeHue. Pabora B
rpyIIax Mnpy TUIAaHWHPOBAHNUH,
NIPOBEACHUH U UHTEPIIPETAIlUN
PE3yJIbTaTOB OMBITOB M AHATN3E
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uHpopMauu o Teme
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2.2

JInHamuka

[IprHIUIT OTHOCUTEIBHOCTH
INamunes. Ilepseiit 3akoH HproTOHA.
NHepunanbHble CHCTEMBI OTCUYETA.
Macca tena. Cuna. [lpuaumn
CyIepno3uuuu Cuii. Bropou 3axkoH

HeroToHa 11t MatepuanibHOM TOUKH.

Tperuii 3akoH HproroHa miis
MaTepUaJbHbIX TOUEK. 3aKOH
BCEMUPHOTO Tirotenus. Cuna
TskecTu. [lepBas kocMuueckas
CKOPOCTb.

CpaBHEHHE Macc B3aUMOJEHCTBYIOIINX
TEJI.

N3yuyenune 3aBUCUMOCTHU CUJIbI
yIOPYTrOCTH OT JiepopManuu; cpaBHEHUE
CWJI TPEHUS TIOKOSI, KAUSHUS U
CKOJIb>KEHHUS.

OOBbsicHeHnue HeBecomocTu. [IpoBenenue
IKCIIEPUMEHTA!

UCCIIEJJOBAHUE  3aBUCHUMOCTH  CHJI
yIPYrOCTH, BOBHUKAIOIIUX B MPY>KUHE
U pE3MHOBOM 00paslie, OT ux
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Cwuia ynpyroctu. 3akoH ['yka.
Bec Tena.

Tpenue. Bunbl Tpenus (moxos,
CKOJIb)KEeHUs, KaueHus). Cuia
Tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIB)KEHUS U CHJIa
Tpenus nokos. Koapduuuent
TpeHus. Cuia conpoTUBIEHUS
MIPU JBVXKEHUHU TEJIa B KUJIKOCTH
WJIM Ta3e.

ITocTtynaTenpHOE M BpaljaTeabHOE
JBUKEHUE aOCOTIOTHO TBEPIOTO
Tena.

MOMEHT CUJIbl OTHOCUTEIBHO OCH
BpamieHus. [neqo cumbl. YcnoBus
paBHOBECHS TBEPAOTO TeEJIA.
TexHu4yeckne yCTpOMCTBA U
IIPAKTUYECKOE IIPUMEHEHHUE:
NOAIINITHUKH, TBU)KEHUE
VCKYCCTBEHHBIX CITYTHUKOB

nedopManui; U3ydeHUE JBHKCHUS
Opycka MO HaKJIOHHOW IIJIOCKOCTH;
HCCJIEOBAHUE YCIIOBUH PaBHOBECUSA
TBEPAOrO TeEJla, HMEIOLIET0 OCh
BpaILICHUSL.

OOBsicHeHHe 0cOOeHHOCTEN
PaBHOMEPHOI'O U PaBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBUXKECHUS,
CBOOOJIHOTO MaJCHUS TeJ, IBUKEHUS 10
OKPYKHOCTH Ha OCHOBE 3aKOHOB
HproToHa, 3aKk0Ha BCEMUPHOTO
TATOTCHUS.

OObsicCHEeHME OCHOBHBIX MPHUHIIUIIOB
JNEUCTBUSL  MOJALIWIIHUKOB U
IIPAKTUYECKOTO IPUMEHECHMUS.

Hux

OObsicHEHHE IBIKEHUS HCKYCCTBEHHBIX
CITyTHUKOB.

Pewienue pacu€THbIX 3a7a4 ¢ IBHO
3a1aHHOMN (PU3UYECKON MOJCIBIO C
VICIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMynT THHAMHKHY.

PacrioznaBanme ¢pu3nuecKux sBICHUN B
y4€OHBIX OTBITAX U OKPYKAIOIIEH
YKA3HU: UHEPLHS, B3aUMOJICCTBUE TEI.
AHanu3 (GpU3nYECKUX MpoueccoB U
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SIBJICHUU C UCIIOJIb30BAaHUEM 3aKOHOB U
IIPUHOUIIOB: 3aKOH BCCMHUPHOI'O
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tarotenus, I, II u III 3akonsl HeroTOHA,
MIPUHLHAI CYIIEPTIO3ULAUN CHJI, TPUHLIUIT
PaBHOIIPABHOCTU MHEPLUHUATBHBIX CUCTEM
OTCYETa
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2.3

3aKOHBI COXPAaHEHHUs B
MEXaHUKe

NMnynec MaTepuanbHOU TOYKU
(Tenma), cucTeMbl MaTepUATIBHBIX

ToueK. IMIyJbC CHIIBI M U3MEHEHUE
MMITYJIbCa T€a. 3AKOH COXPAaHEHUS
uMITyJibca. PeakTuBHOE IBM>KEHHE.

Pabora cvibl. MOIIIHOCTE CHJIBI.
Kunernueckas sHeprus

MaTepualibHOM Touku. Teopema 00

M3MEHEHUH KHHETUYECKOM
SHEPTHUH.

[TorennuanbHas SHEPrHUsl.
[TorennuanbHas SHEPTUs YIIPYTO
neopMUPOBAHHOMN MPY>KUHBI.
[TorennuanbHas SHEprus Teaa
BOJIM3H ITOBEPXHOCTH 3EMJIH.
[loTrernnanepHBIE U
HETOTEHIMaNIbHBIE CUJIbI. CBS3b
pabOoThI HETIOTCHITMATBHBIX CHII C
M3MECHEHUEM MEXaHUYECKOU
SHEPIUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHUSI MEXaHUYECKOU
SHEPTHH.

Yupyrue u Heynpyrue

[IpoBeeHre SKCIEpUMEHTA: U3yUCHUE
a0COJIFOTHO HEYTIPYTOro yjapa ¢
MOMOIIIBIO IBYX OJTMHAKOBBIX HUTSIHBIX
MAasITHUKOB; MCCJICIOBAHUE CBS3U
paboThI CUIIBI C UBMEHEHHUEM
MEXaHWYECKOM dHEepruu Teja Ha
puMepe PacTsIKEHUS Pe3UHOBOTO
KIyTa.

Onenka a0CONIOTHBIX 1 OTHOCUTEIIBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3MUECKUX
BEJIMYMH.

Pemienue pacu€THbIX 337124 C ABHO
3a1aHHOM (PU3UYECKON MOJCIBIO C
HCIIOJIb30BaHNEM OCHOBHBIX 3aKOHOB U
dbopMyJsT TMHAMHUKHU U 3aKOHOB
COXpaHEHUSI.

Penrenne kauecTBEHHBIX 33124 C
OTOpOM Ha M3YUYEHHBIC B pazjeie
«MexaHuKay 3aKOHbBI, 3aKOHOMEPHOCTH
U (U3UYECKHe SBICHUS.

Onucanne MEXaHHMYECKOT'O IBWIKCHUS C
HCIIOJIb30BaHUEM (PU3UYECKUX BEJIUYMH:
HMMITYJIbC T€Ja, KHHETUYECKasi YHEPIusl,
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CTOJIKHOBEHHS.
TexHuueckue yCTpOMCTBA W
IIPAKTUYECKOE  NPUMEHEHUE:
BOJIOMET, KONEpP, NPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET

NOTEHI[MAaIbHAsI DHEPTHUs, MEXaHUYECKas
paboTa, MeXaHUYeCKasi MOIITHOCTb.
AHanu3 puszndyeckux npoueccoB u
SABJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXpaHEHUs] MEXaHUYECKOW dHEPIHH,
3aKOHA COXPaHEHUS UMITYJIbCa.
OOBsiCHEHHE OCHOBHBIX MPUHITUTIOB
JEUCTBUS U IPAKTUYECKOTO TPUMEHECHHUS
TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
BOJOMET, KONIEP, MPYKUHHBINA MUCTOJIET.
OOBsiCHEHHE IBUKEHUS PAKET C OTMIOPOM
Ha U3y4YeHHbIE (PU3NYECKUE BETUYUHBI U
3aKOHbI MEXAHUKH.

Hcrnonp30BaHue Ipu NOATOTOBKE
COOOIIIEHHIT O TPUMEHEHUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHM JIJIst
MOMCKA, CTPYKTYPUPOBAHUS,
WHTEPIPETALUU U NPECTABICHUS
uH(pOpMAaIH, KPUTHYECKUI aHAIIN3
nosrygaeMoi nHbopmaIu

[IpoBeneHre KOCBEHHBIX U3MEPEHUN,
VICCIIEIOBAaHNN 3aBUCUMOCTEN
(bu3HYeCcKNX BeTUYNH, IPOBEPKA
MPEAJIOKEHHBIX TUIIOTE3

Uroro no pazgeny

18
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Paznen 3. MoJiekyasipuasi pusnka v TepMOAUHAMUKA
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3.1

OCHOBBI
MOJIEKYJIIPHOKUHETUYECKOU
TEOpUU

OCHOBHBIE TTOJIOKEHUSA
MOJIEKYJISPHO-KUHETUYECKOU
TEOPUU U UX OMBITHOE
000CHOBaHHUE.

BpoyHOBCKOE IBUKEHHE.
Huddysus. Xapakrep ABUKEHUS
Y B3aUMOJICHCTBUS YaCTHIL
BellleCTBA. Moieu CTpOEHUS
ra3oB, )KUJKOCTEH U TBEPIBIX TEI
1 00BSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE 3TUX Mojenen. Macca
U pazMepsbl Moiiekyil. KonnuecTBo
BenectBa. [locTostHHas
ABorapo.

TemnoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
[ITxana Temmnepatyp Llenbcus.
Mopenp naeaabHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOU
TEOPUHU UJICATBHOIO rasa.
AOcontoTHas TeMnepaTrypa Kak
Mepa CpeIHEN KHHETUYECKOU
SHEPIrUHU TEIUIOBOTO ABUKEHUSA
yactull ra3a. lllkana temneparyp
KenpBuna. ['a30BbIe 3aKOHBL.

[IpoBenenue sxkcnepuMeHTa:
ONpPEACICHUE MACChl BO3lyXa B
KJIACCHOM KOMHATe Ha OCHOBE
u3MepeHuit 00b€Ma KOMHATHI,
JIaBJICHUA U TEMIIEPATYPHI BO3AyXa B
HEM; UCCIIEIOBAHUE 3aBUCUMOCTH
MEXy MapamMeTpaMu COCTOSTHUS
pPa3peKEHHOrO rasa.

OrieHka a0COJIOTHBIX U
OTHOCHUTEJbHBIX MOTPEITHOCTEN
U3MepeHu HU3NIECKUX BEITUYHH.
OObsicHEeHHE OCHOBHBIX MTPUHITUTIOB
JEeWCTBUI TepMOMETpa U OapoMeTpa u
yCIIOBUM WX 0€30MacHOIr0
HCII0JIb30BaHUS B IOBCEAHEBHOM
KU3HH.

Pacno3naBanue pu3nyecKkux sBICHUN
B y4€OHBIX ONBITAX M OKpYyXKarouiei
*u3HU: TudPy3usi, OpOyHOBCKOE
JBUKECHHE.

OnucaHue TeIUIOBBIX SIBIICHUH C
UCIIOJIb30BaHNEM (U3HUECKUX
BEJIMYMH: JIaBJICHHE rasa,
TEMIIepaTypa, CpeAHssI KHHETUYeCKast
DHEPrus XaOTUYECKOTO IBUKECHUS
MOJIEKYJ1, CpEeIHEKBaIpaTUYHAas
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YpaBuenue MenaeneeBa—
Knaneiipona.

3akoH JlanbroHa. M30mpoueccsl

CKOPOCTb
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B U/ICAJIbHOM Ta3e C MOCTOSHHBIM
KOJINYECTBOM BEIIIECTBA.
I'padpuueckoe npeacrasienue
U30MPOLIECCOB: U30TEPMA, U30X0Pa,
uzo0apa.

Texuuueckue yCTpOIiCTBA
NPaKTUYECKOE PUMEHEHHE:
TepMOMETp, OapoMeTp

u

MOJIEKYJL.

AHanu3 puszndyeckux npoueccoB u
SIBJICHUM ¢ ucnonb3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEH
KUHETUYECKON DHEPTUU TEILJIOBOIO
JBIDKCHUSI MOJIEKYJT ¢ a0COTIOTHOM
TEMIIEPATypPOH.

Pemenne pacu€rHpIX 3a/1a4 C SIBHO
3aJIaHHOM (PUBHYECKON MOJICIBIO C
HCIIOJIb30BaHNEM OCHOBHBIX
nonoxxernit MKT, 3akoHOB 1 popmy
MOJICKYJISIPHOM (PUBHKH.

Pabota B rpymnmax npu miaHupOBaHUH,
MPOBEACHUN U UHTEPIPETALIUN
pE3yIbTaTOB OMBITOB M AHAJIN3E
JIOTIOJTHUTEJIBHBIX UICTOYHHUKOB
uHpopMauu o Teme
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3.2

OCHOBBI
TEPMOAMHAMUKHU

10

TepMonuHamuyeckas cucreMa.
BryTpeHHss sHeprus
TEPMOANHAMUYECKON CUCTEMBI U
CHoco0bl €€ U3MEHEHUSI.
KonuuecTBo TemnoTel u padoTa.
BuyTpeHHss sHEpPrus 0JHOATOMHOTO
HjeaabHOTO ra3a. Buasl
TEIJIONEPEAAUN: TETIONPOBOJHOCTD,
KOHBEKIIMS, U3TTy4YEeHHE. Y IeNIbHAsS
TEMJIOEMKOCTh BELIECTBA.

IIpoBeneHue dKCIIEpUMEHTA: U3MEPEHUE
YAEIbHOM TETIIOEMKOCTH BELIECTBA.
OneHka abCOJIIOTHBIX U OTHOCUTENIbHBIX
NOTPEIIHOCTEN U3MEpeHU (PU3nYecKux
BEJINYMH.

N3yyenue moneneit nmapoBoi TypOUHBI,
JBUTaTelsl BHYTPEHHEr0  CrOpaHus,
PEaKTUBHOIO JIBUTaTEJIS.

OObsicHEeHHE TPUHIMIIOB JACHCTBUS U

YCHOBI/Iﬁ 0€e30IMacCHOT0 UCIOIb30BaHUS
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KomnuecTtBo TemnoTsl  npu

TEIIonepesaye.

[TonsiTre 06 aguabaTHOM IpOIIECCE.
[IepBeIil 3aKOH TEPMOJAMHAMUKH.
[IprMmeHenue nepBoro 3akoHa
TEPMOANHAMHUKHU K U30IIPOLIECCAM.
I'paduueckas untepnperarus
paboThI raza.

BTopoii 3akOH TEpMOAMHAMHKH.
Heob6patumocts
IPUPO/IE.
TermoBslie mamuHbl. [IpuHIABL

mpoueccoB B

JICMCTBUS TEIIJIOBBIX MAIIHH.
[IpeobpazoBaHus SHEPTUH B
TEIUIOBBIX MalllMHAaX.

KoaddunmenT nonesnoro aericTBus
TEILIOBOM MaIlIUHBIL.

[Mukn Kapuo u ero ko3¢ duiiueHt
MOJIE3HOT'O JCUCTBUS.
DKOJIOTUYECKHE MTPOOIEMbI
TEIJIOOHEPT e THKHU.

TexHnueckue YCTpPOMCTBA 51
PaKTHYECKOE TIPUMEHEHHE

JIBUTATEJIb BHYTPEHHETO CrOPAHUS,
OBITOBOM XOJOAWIBHUK,

B TTOBCEHEBHOM KM3HU JIBUTATEIIS
BHYTPEHHETO CTOPaHMsI, OBITOBOTO
XOJOIMIIbHUKA, KOHIUITHOHEPA.
OmnucaHue CBOMCTB TEJ U TEIIOBBIX
SIBIICHUH C UCITOJIb30BAaHUEM
(bU3HYECKUX BEJTMYUH: JTaBJICHHUE ra3a,
TeMITepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTPCHHsIS DHEprus, paboTa rasa.
Permenue pacu€THbIX 3a/1a4 C SIBHO
3aIaHHOM (PU3UYECKON MOJECIBIO C
UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 HopMyIT MOJIEKYISAPHON (HDU3UKH U
TEPMOIUHAMUKH.

Pemenue kauecTBEHHBIX 3a/1a4 C
OTMOPO¥ Ha U3YUYCHHBIC B pasielie
«MonekynsapHas GU3UKa U
TEPMOJIMHAMUKAY 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE

SIBIICHUSL.
PabGora B rpymmax mpu aHanmze
JOTIOJTHUTENbHBIX ~ UCTOYHHKOB

uH(pOPMAITIH TI0 TEME

45



KOHJIUIIUOHEP
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3.3

ArperaTHble COCTOSIHUA
BeniecTBa. Ma3oBbie
MEePEXObI

[TapooOpa3zoBaHue U KOHICHCAIHS.
Ucnapenue u kunenue. AGCoIOTHAs
Y OTHOCHUTEJIbHAS BIAKHOCTD
BO31yXxa. HaceleHHsii nap.

VY enbHas TemoTa
napooOpa3zoBaHus. 3aBUCUMOCTh
TeMIEPaTypbl KUIIEHUS OT TaBJICHUS.
Trépnoe teno. Kpucrannmueckue u
amopdHbIe Terna. AHU30TPOTHUS
CBOMCTB KpUCTAJUIOB. JKuakue
kpuctaibl. COBpeMEHHbIE
Martepuaisl. [naBnenue n
KpUCTaJUIM3alus. Y enbHas TerioTa
rwiaBnenust. Cyoaumanusi.
VYpaBHeHuUE TEIOBOTrO OanaHca.
TexHu4yeckne yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
TUTPOMETP U TICUXPOMETP,
KQJIOPUMETP, TEXHOJIOTUH
MIOJIyYE€HUSI COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIE
HaHOMAaTEpHUaJIOB, U
HaHOTEXHOJIOT MU

[IpoBeneHne SKCIIEPUMEHTA: U3MEPEHHUE
OTHOCHUTEJIHHOU BIAXKHOCTH BO31IyXa.
OreHka aOCONIOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTEN U3MEpEeHU (PU3nYecKux
BEJIMYUH.

W3ydeHne CBOWCTB HACHIIIEHHBIX
napoB,  CIOCOOOB  W3MEpPEHHUs
BIKHOCTH

HabmioeHre KurmeHus mnpu
TIOHIKECHHOM JIaBJICHUH, HArpeBaHUS U
TUTABJICHUS KPUCTAJUTMYECKOTO
BEIIECTBA.

OObsicHeHNE MPUHIIUIIOB JEHCTBUS U
yCIIOBUM 0€30MaCHOTO UCIIOJIb30BaAHUS
B MTOBCEHEBHOM KM3HU TUTPOMETPA,
NICUXPOMETpA, KasopumeTpa. U3yuenue
TEXHOJIOTUH MOJYYSHHS] COBPEMEHHBIX
MaTepuajoB, B TOM YHCIIe
HaHOMaTEepUaJoB.

Pemenue pacu€THBIX 3a/1a4y C SBHO
3aTAaHHOW (PU3MUYECKOW MOJIETBIO C
UCTIOJIb30BaHUEM yYpaBHECHHS
TEIIOBOTO OanaHca.

Pemenne kayecTBEHHBIX 3a/1a4 C
ONOpPOY HA U3YUYEHHBIC 3aKOHBI,
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3aKOHOMEPHOCTH U (pU3nvecKue
SIBJICHUSA 110 TEME.
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Pacno3naBanue Qpu3n4ecKux sIBJICHUI B
yUEOHBIX OIIBITAX U OKPYXKaIOUIEH
KU3HU: 1epopmanus TBEPABIX Tel,
HAarpeBaHue U OXJIAXKACHUE Tell,
U3MEHEHUE arperaTHbIX COCTOSHUN
BEIIIECTBA U OOBSICHEHHE UX Ha OCHOBE
3aKOHOB 1 (POPMYJI MOJIEKYIISIPHOU
(du3nKH.

Hcnonp3zoBanue HHHOPMALIMOHHBIX
TEXHOJIOTUH JIsl TOMCKa,
CTPYKTYpUPOBaHMsI, UHTEPIPETALUU U
npeAcTaBiIeHNs HHPOPMALUU IpU
HOJTOTOBKE COOOLIEHNI O IPUMEHEHUH
3aKOHOB MOJIEKYJIIPHOM (pU3HUKH U
TEPMOJIMHAMUKY B TEXHUKE U
TEXHOJIOTHSX

Hroro no pazaeny

24

Paznen 4. Di1eKTPOAMHAMHUKA
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4.1

DIIEKTPOCTATHKA

10

Onexrpusanus Tei. JIEKTPUIECCKUN
3apsa. [IBa BuIa dIIEKTPUYECKUX
3apsi0B. [I[poOBOAHUKH, TUAIIEKTPUKHU
Y TIOJIYIIPOBOTHUKH.

3aKOH COXPaHEHHUs DJIEKTPUIECKOT O

3apsaa.
BsaumoneiictBue 3apsa0B. 3aKOH
Kynona. ToueuHbI ANEKTPUUYECKHIA
3apAl. DIEKTPUUECKOE IOJIE.

[IpoBeneHue sKCriepUMEHTa: U3MEPEHUE
ANEKTPOEMKOCTH KOHAeHcaTopa. O1eHka
a0COJIIOTHBIX M OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3nYecKux
BEJIMYMH.

N3yyeHne NPUHIUIIOB JIEHCTBUS
AJIEKTPOCKOIIA, AJIEKTPOMETPA,
KOHJ[EHCATOPAa.

N3yyeHune npuHIUIOB JEUCTBUSA
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Hanpsx€HHOCTB 371€KTPUYECKOT0
noss. [IpuHIun cynepnosunuu
AJIEKTPUYECKUX ToJIen. JInnnmn
HaIPsHKEHHOCTU DIIEKTPUYECKOTO
TIOJIAL.

PaboTa cun anekTpocTaTH4ecKoro

OJIA. [HoTreuiman. Pa3nocTh
noteHuuanoB. I[IpoBogHUKH U
JTADIICKTPUKHU B

QJICKTPOCTATUYCCKOM IIO0JIC.

JII/IC—)JIeKTpI/ILIGCKaH IMPOHUITACMOCTb.

OnektpoéMkocTh. KoHaeHcarop.
DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsHKEHHOTO KOHJIEHCATOpa.
TexHu4yeckue yCTporucTBa U
NPaKTUYECKOE TPUMEHEHHE:
AIIEKTPOCKOIL, DIEKTPOMETD,
AIEKTPOCTATUYECKAS 3aILNTA,
3a3eMJICHUE IIEKTPONPUOOPOB,
KOHJICHCATOP, KOIMMMPOBAJIbHBIN
arnrmapar, CTpyWHbIN IPUHTED

U yCIIOBUM 0€30MacHOTO MPUMEHEHUS B
MIPAKTUYECKOM KU3HHU,

KOIMPOBAJIBLHOTO arapara, CTpyrHHOTO
MIPUHTEPA.

Paccmotpenne gpuznueckux OCHOBaHUM
ANEKTPOCTATUYECKOM 3aIUTHI U
3a3eMJICHHS 3JIEKTPOIPUOOPOB.
Pelienue pacu€THbIX 337124 C IBHO
3aJIaHHOM (PU3MUECKON MOJIETBIO ¢
MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy anekTpocTaTuku. Perenue
KaueCTBEHHBIX 3a7]a4 C OIIOPOM Ha
W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue sIBICHUS dJEKTPOCTATHKHY.
Pacno3naBanue pu3nyeckux sBICHUN B
y4eOHBIX OTIBITAX U OKpYKaIoIeh
KU3HU: JIEKTpU3alus Ted,
B3aMMO/JICHCTBHE 3apsII0B U OOBSICHEHHE
UX Ha OCHOBE 3aKOHOB U (hOpMYIT
DIEKTPOCTATUKH.

Onucanue M3YyYEHHBIX CBOWCTB
BEILIECTBA U DAJIEKTPUYECKHUX SIBICHUU C
VICTIOJIb30BAHUEM buznyecKnx
BEJIMYMH: JJIEKTPUUECKUMN 3apsi,
HaNpsHKEHHOCTD 3JIEKTPUYECKOTO OIS,

51



MOTEHIMAJ, Pa3HOCTh NOTEHIMAJIOB,
DJIEKTPOEMKOCT.

AHanu3 puszndyeckux npoueccoB u
SABJICHUM C UCII0JIb30BAaHUEM
(bU3UYECKUX 3aKOHOB: 3aKOHA
COXpaHEHHUs JIEKTPUYECKOTO 3apsa,
3akoHa Kynona.

Pabota B rpymnmax npu aHanuse
JIOTIOJTHUTENbHBIX UCTOUHUKOB
uH(oOpMaIMK ¥ TOATOTOBKE COOOIIEHUI
O TIPOSIBIICHUU 3aKOHOB AJIEKTPOCTATUKHU
B OKpY>Karollel dKU3HU U TPUMEHEHHUH
UX B TEXHUKE

52



4.2

IlocTOosSHHEBIN

BJIEKTPUYECKUH TOK.

Toku B pa3In4HbIX
cpenax

12

DIIEKTPUYECKUN TOK. Y CIIOBUS
CYILIECTBOBAHMUSI DJIEKTPUUIECKOTO
toka. UcTtounuku Toka. Cuna Toka.
IToCcTOSIHHBIN TOK.

Hanpsixenue.

3akon OMa [ yyacTKa LenHu.
DIEKTPUUECKOE COMPOTHUBIICHHE.

YaenpHOE COMMPOTHUBJICHUC BCIICCTBA.

[TocnenoBaTtenbHOE, MapalIeIbHOE,
CMEIIaHHOE COCTMHCHHE
MIPOBOJHUKOB.

PaGora  smekTpuyeckoro - TOKa.
3akon [[xoyns—Jlenua. MomHOCTh

QJICKTPUYICCKOI'O TOKaA.

[IpoBeneHrEe PKCIEPUMEHTA: U3YyUYECHUE
CMEIIAHHOI'O COEAUHEHUS PE3UCTOPOB;
m3Mepenne JJ[C UCTOUHMKA TOKA U €TO
BHYTPEHHETO CONPOTUBIICHUS;
HaAOJII0ICHHE DJIEKTPOJIU3A.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHUN (PU3NUECKUX
BEJINYMH.

OOBsiCHEHHE PUHITUIIOB JACHCTBUS U
yCIIOBU 0€30MacHOT0 MPUMEHEHUS
aMIlepMeTpa, BOJIBTMETPA, pEOcTaTa,
HMCTOYHUKOB TOKA,
AIIEKTPOHATrPEBATENBHBIX U
AIIEKTPOOCBETUTENBHBIX MPUOOPOB,
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DIIEKTPOABWKYIIAS CUIIA U
BHYTpPEHHEE CONPOTUBIICHUE
MCTOYHHKA TOKa. 3akoH Oma i
HOJIHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3aMbIKaHUE.

DNEeKTPOHHAS TPOBOJIUMOCTD
TBEPJBIX METAIOB. 3aBUCUMOCTh
COTNIPOTHUBJICHUSI METAJIJIOB OT
TEMITePATYPHI.
CBepXIpOBOIUMOCTb.
DIIEKTPUUYECKUM TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYUYKOB.
[TonynpoBoauuku. CoOCTBEeHHAs U
MpUMECHas IPOBOIUMOCTD
oynpoBoAHUKOB. CBoMCTBa P—N-
nepexoja.

[ToynnpoBOAHUKOBBIE pUOOPBHI.
DIEKTPUYECKUN TOK B PacTBOpPaX U
pacIiaBax 3J€KTPOJIUTOB.
DIEKTPOIUTHYECKAS TUCCOLUALIMS.
DIEKTPOIU3.

DJIEKTPUUYECKUM TOK B raszax.
CamocTosATeNnbHBIN U
HECAMOCTOSITeJIbHBINA pa3psi.

Monaus. [1na3ma.

TEPMOMETpPA COMPOTUBIICHUS,
BAKYYMHOI'O IM0/1a, TEPMUCTOPOB U

(b oTOpE3UCTOPOB, MOITYIPOBOTHUKOBBIX
JIUOJIOB, TAJIbBAHUKHU.

Pemenne pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PU3MUECKOIN MOJIENIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyin Tembl «IlocTosTHHBIN
DIIEKTPUYECKUN TOK).

Pacno3naBanue pu3ndecKux sBICHUN

B YU4€OHBIX OTBITAX U OKPYKAIOIIeh
YKA3HU: DJIEKTpUUYECKast IPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE AEHUCTBHS TOKa. AHAIU3
AIIEKTPUYECKUX SIBJICHUM U MPOLIECCOB B
LETISIX IIOCTOSIHHOTO TOKA €
HCII0JIb30BAHUEM 3aKOHOB: 3aKOH OMma,
3aKOHOMEPHOCTH ITOCIIEA0BATEIBHOIO U
MapayIeIbHOrO COEAUHECHUS
MIPOBOJIHUKOB, 3aK0H /[>koyis-JleHma.
Onurcanne N3y4eHHbIX CBOICTB
BEILIECTB U JICKTPUUYECKUX SBICHUN C
UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYMH: 3JIEKTPUUYECKUH 3apsif, CUJla
TOKQ, JIEKTPUUECKOE HANPSIKEHHUE,
AIEKTPUYECKOE CONPOTHUBIICHHUE,
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TexHuueckne ycTpoiucTsa u
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IPAKTUYECKOE MPUMEHEHHUE:
aMIIepMeTp, BOIBTMETP, PEOCTAT,
UCTOYHUKH TOKA,
AJIEKTpOHArpeBaTesbHbIE TPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS,
BaKyyMHBII 1O/, TEPMUCTOPHI U
dhoTOpE3UCTOPHI,
MOJIYIPOBOHUKOBBIN AHO/,

pa3HocTh noteHuuanos, JJ1C, padbora
TOKa, MOIITHOCTh TOKA.

Hcnons3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTHUM /17151 TTIOUCKA,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALNH U
npeAcTaBiaeHus HHGOPMAIUU NPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHUHN
3aKOHOB ITIOCTOSIHHOT'O TOKA B TEXHUKE U
TEXHOJIOTHSIX

rajJibBaHuKa
Uroro no pazageny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
11 KJIACC
HaumenoBanue
No KomnuecTBo OCHOBHBIE BUIBI J€ATEIILHOCTH
pasaesioB U TeEM [IporpamMmMHOE cojiepkaHue
/11 4acoB 00yYaroIXCA
y4e0HOTO TIpeaAMeTa

Paznen 1. DuekTpoauHamuka
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1.1

MarunutHoe 1oze.
DJIEKTpOMAarHuTHas
WHTYKIHSI

11

ITocTosiHHBIC MarHuThI.
B3aumoaeincTBue MOCTOSIHHBIX
MarHuToB. MarauTHoe I1oJie.
BexTop MarHuTHOM MHAYKLIWH.
[TpuHun cynepno3uuuu
MarHUTHBIX TojeH. JInauu
MarHuTHOM uHaykuuu. Kapruna
JIMHUW MAarHUTHOW UHIAYKIUH TTOJIS
IMOCTOSTHHBIX MAarHUTOB. MarHuTHOE
MOJIE€ MPOBOJHUKA C TOKOM.
Kaprtuna nmuHui nHAYKUIHUKA
MariuTHOI'O MOJISL JJJIMHHOTO
MPSAMOI0 TPOBOIHUKA U 3aMKHYTOT'O
KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTea.
BzaumonericTBre TPOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJb U
HarpaBJICHUE.

Cuina Jlopenna, €€ Moayib U
HarpasieHue. /[BuxeHue
3apsHKEHHOW YaCTHIIbI

[IpoBeneHne FIKCIEPUMEHTA: N3YUEHUE
MArHUTHOTO TOJIA KaTYIIKU ¢ TOKOM;
MCCIIEIOBAaHUE JICMCTBUS TTOCTOSSHHOTO
MarHuTa Ha PaMKy C TOKOM;
WCCIIEIOBAHUE SIBJICHUS
ANEKTPOMArHUTHOW UHAYKIIUH.

OreHka aOCOJIFOTHBIX U OTHOCUTEIBHBIX
MOTPEITHOCTEN U3MEPEHHUI (PU3NUECKUX
BEJINYMH.

OOBsiCHEHHE TPUHIIMIIOB JEUCTBUS U
YCJIOBUH 0€301acHOr0 TMPUMEHEHHS
MOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, ANEKTPOIBUTATENS,
YCKOPUTENEH IIEMEHTAPHBIX YACTHII,
MHAYKIIMOHHOW Tieun. Pemenue
pPacy€THBIX 3a7a4 HAa TPUMEHEHHE
dbopMysT TEMBI

«MarauTHoe nojue. DJIeKTPOMarHuTHas
WHTYKLIHS.

Peumienue xadecTBEHHBIX 3ajad ¢
ONOPOM HAa U3YYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
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B OATHOPOAHOM MAruuMTHOM I1I0JIC.

Pabora CHUJIBI JlopeHia.
SIBiieHME  DIIEKTPOMArHUTHOM
uHaykuuu. IloTok  BekrTopa

MarHUTHON MHIYKIIUU.
DIIEKTPOABIKYILAS CUJIa UHIAYKINH.
3aKOH 3JICKTPOMArHUTHON MHIYKIIUU
Qdapanes.

Buxpesoe anekTpuyeckoe moiie.
DIIEKTPOABIKYIILAS CUJIa UHAYKIIUY B
MPOBOJHUKE, IBUKYIIEMCS
MOCTYIATEJILHO B OJJHOPOJHOM
MarHUTHOM I10JIE.

[IpaBuiio Jlenua.

NBAYyKTUBHOCTS. SIBiienne
CaMOMHAYKIMH. DJICKTPOABUKYIIAS
CUJIa CAMOUHIYKIIUH.

DHEprusi MarHUTHOTO TOJIsI KaTYIIKH

C TOKOM.

DNEeKTPOMAarHUTHOE ToJIe.
TexHnueckue yCTpOWCTBA W
MPaKTUYECKOE TPUMEHEHHE:
MOCTOSIHHBIE MArHUTHI,

QJICKTPOMArHuThI,
QICKTPOABUTATCIIb, YCKOPHUTCIIU
SJICMCHTAPHBIX qacCTHuIl,

HWHAYKIMOHHAA IICYb

SABJICHUS TeMbI «MarHuTHoe MoJe.
DNEeKTPOMArHUTHAS UHIYKIIHS.
OnpeneneHue HanpaBJIeHUs BEKTOPa
WHIYKIIUA MAarHUTHOTO TIOJISI
MIPOBOJIHMKA C TOKOM, CHJIBI AMIiepa u
cuJiibl JIopeHna.

Pacno3naBanue pu3nyeckux siBICHUN B
y4e€OHBIX OTBITAX U OKPYKAIOIIEH
YKU3HU: B3aUMOJICHCTBUE MarHUTOB,
AJIICKTPOMArHUTHAsI MHIYKIIMS, JICHCTBUE
MarHUTHOTO TOJISl HAa POBOJAHUK C
TOKOM U JBWKYUIUKCS 3apsil.

AHanu3 3JIEeKTPOMarHUTHBIX SABJIEHUH C
UCIIOJIb30BAHUEM 3aKOHA
AIEKTPOMArHUTHON UHAYKIUH.
OnucaHne N3y4eHHBIX CBOMCTB BEILIECTB
Y DJIEKTPOMArHUTHBIX SIBJICHUM C
UCIOJIb30BaHNEM (U3HUECKUX BEIUYUH:
WHIYKLIHSI MATHUTHOTO TIOJISI, CUjla
Awmnepa, cuna Jlopeniia,
WHJIYKTUBHOCTh KaTYLIKH, SHEPTUs
ANEKTPUYECKOr0 U MATHUTHOTO TIOJIeH
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Hroro no pazueny

11

Pa3gea 2. Kosie0anus 1 BOJIHBI
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2.1

Mexannueckue n
3JIEKTPOMATHUTHBIE
KoJIcOaHus

KonebarenbHas cucrema.
CB00OOIHBIE MEXaHUUYECKUE
kosneOanus. ['apMoHnyeckue
kosnebOanus. [lepuon, yactora,
aMIUuTyAa u ¢asza KojaeOaHuu.
[Ipy>XMHHBIN MasITHUK.
MareMaTu4eCcKuii MasiTHUK.
YpaBHEHHE rapMOHUYECKHUX
kosneOanuid. [IpeBparenue sHepruu
IPU TAPMOHUYECKUX KOJICOAHUSX.
Koneb6arenbublit koHTYp. CBOOOIHBIE
AJNIEKTPOMArHUTHbIE KOJIeOaHUs B
UeaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHanorus MexJ1y MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU.
®opmyna Tomcona. 3akoH
COXpaHEHHMS YSHEPTUH B UACATBHOM
KoJIe0aTeIbHOM KOHTYPE.
[IpencraBieHne o0 3aTyXaruX
KoseOanusiX. BeIHyK/IeHHbIE
MexaHn4deckue konebanus. Pesonanc.
BbIHYKXI€HHBIE AIEKTPOMArHUTHHIE
KosieOaHus.

[lepeMeHHBIN TOK.

CunHycou1anbHbIN TEPEMEHHBIN TOK.

HccnenoBanue napaMeTpoB
K0J1e0aTeIbHOM CUCTEMBI — IIEpUOo/a,
JaCTOTHI, AMILTUTY Bl ¥ (ha3bl
KosieOaHuil (MpyXUHHBIN U/ 1IN
MaTEeMaTHICCKUN MASITHHK).
Hab6nroneHue 3aTyxaronmx KojaeOaHu.
HccnenoBanne CBOMCTB BBIHYKICHHBIX
KOJIeOaHUH.

Habmonenne pesonanca. [Iposenenue
IKCTIEPUMEHTA!

MCCIICJIOBAHNE 3aBUCUMOCTH TTepHOJIa
MaJbIX KosieOaHUi rpy3a Ha HUTU OT
JUTMHBI HUTH M MacChl Tpy3a;
UCCJIeIOBAaHUE TIEPEMEHHOTO TOKa B
[ENU U3 MOCIIeIOBATEIILHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKU
U pEe3UCTOpa.

OreHka aOCONIOTHBIX M OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEpeHUi (PU3nIecKux
BEJIMYMH.

OOBsiCHEHHE NPUHIIUIIOB JEUCTBUS U
yCIIOBUN 0€30MacHOTO IPUMEHEHUS
AIIEKTPUUECKOTO 3BOHKA, TEHEPATOpa
MIEPEMEHHOI0 TOKA, TUHUN
3NIEKTpoIepead.
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Pemenune pacdy€THBIX 3a7a4 C SIBHO
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MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYTHOE U AEHCTBYIOILIEE

3HAYCHUC CHUJIBI TOKA 1 HAIIPSIKCHUA.

Tpancdopmarop. [IpousBoactso,
nepenayda u norpediaeHue
JJIEKTPUYECKOU IHEPIUU.
DKOJIOTUYECKHUE PUCKU NIPU
IIPOU3BOJICTBE IEKTPOIHEPIUH.
Kynprypa ucnonb3zoBanus
AIEKTPOIHEPT UM B TOBCEHEBHOM

YKU3ZHU.
TexHuueckue YCTPOUCTBA 151
IPaKTUYECKOE IIPUMEHEHHUE:!
ANEKTPUUYECKUI 3BOHOK, T€HEPATOP
NIEPEMEHHOTO TOKa, JUHUU
AJIeKTpornepenay

3aIaHHOM (PU3MUECKOIN MOJICNIbIO C
UCIIOJIb30BAaHMEM OCHOBHBIX 3aKOHOB U
dbopmyJ1, OTUCHIBAIOIITUX
MEXaHHYECKHUE U DJICKTPOMATrHUTHBIE
KoJieOaHus.

Onucanue MEXaHHYECKUX U
JIEKTPOMArHUTHBIX KOJICOAHHM C
UCIIOJIb30BaHUEM (U3HUCCKUX
BCJIMYHH: IIEPUOJI U YaCTOTA
KoJjebanui, amruiutyaa u dasza
KoJIcOaHMIA, 3aps)T U CHJjla TOKA B
TapMOHHYECKUX AIEKTPOMArHUTHBIX
KOJIeOaHUSX.

Pemenue kauecTBEHHBIX 3a/1a4 €
ONOPOM HA U3YUYECHHBIC 3aAKOHBI,
3aKOHOMEPHOCTH, ONTUCHIBAIOIINE
MEXaHUYECKHUE U DIIEKTPOMArHUTHbHIE
KosieOaHus.

PaGora B rpynmax npu riaHMpOBaHUH,
MIPOBEJICHUU U UHTEPIPETALUN
PE3YNIBTATOB OIBITOB, U AHAIHM3E
JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uH(pOPMAITIH TI0 TEMe
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2.2

Mexannueckue n
3JIEKTPOMATHUTHBIE
BOJIHBI

MexaHn4YecKue BOJIHBI, YCIOBUS
pacnpoCTpaHEHHUS. ITepuon.
CKopocTh  pacrnpoCTpaHEHUs U
JU1MHA BOJIHBL. [loniepeynsie u

N3yuyenue oOpa3zoBaHus u
pacmpoCcTpaHeHUS MTONEPEYHBIX U
MPOJI0JILHBIX BOJH. HaOmronenue
OTpaKeHUS
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IMPOAOJILHBIC BOJIHBI.

Nutepdepentuss u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3Byka. ['poMKOCTB
3Byka. Beicota Tona. TeMOp 3ByKa.
DNEeKTPOMarHUTHHIE BOJTHBI. Y CIIOBUS
U3ITy4YEHUS

AJIIEKTPOMArHUTHBIX BOJH. B3anmHas
E, B, v B

3JIEKTpOMarHuTHOW BoiHe. CBOMCTBA

OpuCHTAlIUA BCKTOPOB

3JIEKTPOMArHUTHBIX BOJIH:
OTpa)K€HHE, MPEIOMIICHHE,
noJsisipusanus, nudpakims,
unTepdepennus. CKopocTb
AJIEKTpOMarHuTHbIX BoJiH. [llkana
AIIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue ANEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY.
[IpuHUUIIBI pagUOCBA3U U
TeneBuieHus. Paguonokarusi.
DIEKTPOMArHUTHOE 3arpsi3HEHUE
OKPYKAIOIIENU CPEIBI.
TexHnueckne yCTpOWCTBA H
MPaKTUYECKOE MPUMEHEHUE:
MY3bIKQJIbHBIE UHCTPYMEHTHI,
yIIbTPa3BYKOBAsl IUarHOCTUKA B

U IPEJIOMJICHUS, UHTEPPEPEHIINH U
Tu(dpakMi MEXaHUYECKUX BOJIH.
Habmtonenue cBsizu rpOMKOCTHU 3BYKa U
BBICOTHI TOHA C AMIUIUTYAOU U 4aCTOTOMN
KoJie0aHMii, 3ByKOBOT'O pE30HAHCA.
HccnenoBanue CBOMCTB
AIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE,
MPEJIOMIICHHE, TTOSPU3ALINS,
nudpakiys, uHTephepeHITus.
N3yyenue ycaoBuil U3mydeHus
AJIEKTPOMArHUTHBIX BOJIH, B3AUMHON
opueHTauuu BekTopos E, B, v B
JIEKTPOMAarHuTHOU BoiHe. M3yueHue
IPUMEHEHUS

JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U

OBITY.

OOBsiICHEHHE TIPUHITUIIOB JECHCTBHS U
YCIIOBHI 0€30MTaCHOTO MPUMEHEHHUS
MY3bIKaJIbHBIX HHCTPYMEHTOB,
YIBTPA3BYKOBOW IMAarHOCTUKH B
TEXHUKE U MEJIUIMHE, pajapa,
paauonpuEéMHMKA, TEIEBU30DA,
aHTeHHBI, Tenedona, CBU-meun.
Pemenne pacy€THBIX M KA4€CTBEHHBIX
3a71a4 C OMOPOW HA U3YYECHHBIE 3aKOHBI
Y 3aKOHOMEPHOCTH, OTIMCHIBAIOIIINE
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TEXHHUKE U MEJULIMHE, panap,
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paauonpuEMHHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neup

pacipoCTpaHCHHE  MEXaHUYECKUX
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue HHPOPMAITMOHHBIX
TEXHOJIOTHH JUJIS TIOMCKA,
CTPYKTYPHPOBAHUS, UHTEPIPETALUN U
npeJicTaBiIeHUs HH(DOPMAITUHU TIPH
IIOJATOTOBKE COOOIIEHUN 00
WCIIOJIb30BaHUH JICKTPOMArHATHBIX
BOJIH B TEXHUKE. YYacTHE B IUCKYCCUHU
00 AJIEKTPOMAarHUTHOM 3arps3HECHUU
OKpYKaromeh cpeibl.

Pabota B rpymnmax npu riaHupOBaHUH,
IIPOBEJICHUN U MHTEPIPETALUN
PE3YJIBTaTOB OIBITOB M aHAJIU3E

JIOTIOJTHUTEIIBHBIX HCTOYHUKOB
uHpopMauu o Teme

u

66



2.3

Onruka

10

I'eomerpuueckas onrTuka.
[IpssMonmHEHOE pacpOCTpaHEHUE
CBETa B OHOPOAHOM cpene. Jlyu
cBeTa. ToYeuyHbIM HCTOYHUK CBETA.
Otpaxkenue cBeTa. 3aKOHbI
oTpaxxeHus cserta. [loctpoenue
U300paKEHUH B IJIOCKOM 3€pKaje.
[Ipenomnenue cBeta. 3aKOHbI
IpeJIOMJICHHsI CBeTa. AOCOTIOTHBIN
nokasareib npenomiienus. [lonnoe

N3yuenue sBIeHUs IIOJTHOTO
BHYTPEHHEI0 OTPAXKECHUS, €0
IIPUMEHEHHU B cBeTOBOJE. M3ydueHue
MOJIEJIEM MUKPOCKOIIA, TEJIIECKOTIA.
[lonyyenue cmnexkrpa ¢  IIOMOILIBIO
IpU3MBbI U TUPPAKIIMOHHON PEIIETKH.
N3mepeHue nokasarens MpeaoMIICHNs
CTEKJIA.

HccnenoBanue CBOMCTB 300paxeHU!
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BHYTpPEHHEE OTpakKEHHUE. B JINH3aX.
[IpenenpHBI  yroa IOJHOTO OOBsiCHeHNE MPUHITUIIOB JEHCTBUS U
BHYTPEHHETO OTPAKCHUS. yCJIOBPIf/’I 0€e30macHOro IMPUMCHCHUA

Hucnepcust ceera. CioxHbIi cocta | OIKOB, JIYIIBL, oroanmapara,

MPOEKIIMOHHOTO anmapara, MUKpOCKOIIa
oenoro ceera. L{ger. POCKIL para, p )

TEJIECKOIIa, BOJJOKOHHON ONTHKH,
Coluparoiiue 1 paccenBaroIIne

nvH3bl. ToHKas nuH3a. POKyCHOE
paccTosIHUE U ONTHYECKas cuiia
TOHKOU JINH3BL. [locTpoeHue
U300paKeHU B COOMPAIOIINX U
pacceuBaromux JuH3ax. @opmyia
TOHKOM JIMH3BI. YBEJIUYCHUE,
naBaemMoe JIMH30u. [Ipemersl
MPUMEHUMOCTH T€OMETPUIECKOU

Tu(paKIUOHHON perETKY, NOIIPOUIA.
Pemenne pacu€THbIX 3a7a4 C SIBHO
3aIaHHOM (PUBHUECKON MOJICIBIO C
MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyJT TEOMETPUUECKON ONTHKH.
[TocTpoenue u onucanue N300paxeHus,
CO3/1aBa€MOr'0 IJIOCKUM 3EPKAJIOM,
TOHKOU JINH30M.

OIITHUKH. PaccmotpeHnue IpEIEIoB
Bonnosas ontuka. Mntepdepenuns | TPUMCHMMOCTH  ICOMCTPUYCCKON
cBeta. KorepeHTHbIE HCTOYHHUKH. OITHKH.

VY cI0BHS HAOMIOCHHS MAKCUMYMOB | Pacllo3HaBaHUe (PU3UYECKUX ABJICHUN
¥ MUHUMYMOB B B OMBITAX U OKPYXKAIOIIECH KU3HMU:

NPSIMOJIMHENHOE PacIPOCTPAHEHUE
CBETa, OTPAXKEHUE, MTPEIOMIICHHE,
uHTepPepeHnms, Tudpaxius u
NOJISIpU3aLUsl CBETA, JUCIIEPCHUS CBETA.
N3ydenue ycaoBuil HaOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B
uHTEep(EPEHIIMOHHOW KapTHHE

UHTEP(PEPEHIIMOHHON KapTHHE OT
IBYX CUH(A3HBIX KOTEPEHTHBIX
MCTOYHUKOB.

Hudpakuus cseta. {udpaknronnas
pemétka. Y cioBue HaOMI0ACHUS
IJIABHBIX MAKCHUMYMOB MU MaJICHUH
MOHOXpPOMAaTHUUYECKOr0 CBETa Ha




TU(PaKIIMOHHYIO PEHIETKY.
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[Tonspuszanus ceera. TexHuueckue
YCTPOMCTBA U IIPAKTUYECKOE
IPUMEHEHHE: OYKH, JIyIa,
dboToanmnapat, MPOEKIIMOHHBIHI
armapar, MUKpOCKOI, TEJIECKOTI,
BOJIOKOHHAsI OITHKA,
nupakuroOHHas peméTka,
HOJISIPOU T

OT ABYX CI/IH(l)aBHBIX KOTCPCHTHBIX
HCTOYHHKOB.

VYcnoBue HaOIIOAEHNS ITIaBHBIX
MaKCUMYMOB IpH NaJeHUH
MOHOXPOMAaTHUYECKOI0 CBeTa Ha
TU(GPaKIUOHHYIO PEIIETKY. AHAINU3
ONTUYECKUX SIBICHUN C
UCIOJIb30BaHUEM 3aKOHOB: 3aKOH
IPSIMOJIMHEHHOTO PacIpOCTPaHEHUS
CBETAa, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI ITPEJIOMJIEHHUS CBETA.
Omnucanue ONTUYECKUX SBJICHUH C
UCIOJIb30BaHUEM (PUZNYECKUX
BEJIMYUH: (OKYCHOE PACCTOSIHUE U
OINTUYECKAasi CUJIA JIMH3bI

Hroro no pazageny

24

Pasjnen 3. OcHOBBI crielMAIbHOI Teopuu OTHOCHTEILHOCTH (naiee — CTO)
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3.1 | OcHOBBHI CrIeLIMATILHON
TEOpUHU
OTHOCHUTEIbHOCTH

['panuibl MnpUMEHUMOCTH
KJIACCUYECKOM MEXaHMKHU.
[Toctynatsl crienuanbHON TEOPUU
OTHOCHUTEJIbHOCTH: UHBAPUAHTHOCTD
MOJIYJIsl CKOPOCTH CBETA B BAKyyMe,
MPUHILIUI OTHOCUTEIbHOCTH
OnnmreiHa. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTHU. 3aMEJJICHUE
BPEMEHU U COKpAICHUE JJIUHBI.

Penienue kayeCTBEHHBIX 3a/1a4 C
OITIOPOM HA U3YUYEHHBIE MOCTYJIAThI
CTO.

Hcnons3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUM 18 TTIOMCKa,
CTPYKTYPUPOBAHUSI, UHTEPIIPETALUUN U
npeACcTaBiIeHUs UHPOPMAITUHU TIPU
MOJATOTOBKE COOOIIEHUIN O TpaHMIIaX
MMPUMEHUMOCTH KJIACCUYECKOU
MexaHuku 1 ocHoBax CTO

DHeprusi u UMITYJIbC
pEeNSITUBUCTCKOMN yacTuilbl. CBs3b
MacChl C SHEPTHEN U UMITYJIbCOM
PESATUBUCTCKON YaCTHIIBI.
DHeprus Mnokos

Hroro no pazageny

Paznen 4. KBanToBasi puzuka
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4.1

DeMeHThl KBAHTOBOU
OIITUKH

®otonsl. Dopmyina [lnanka cssaA3u
sHEpruu (POTOHA C €ro YaCTOTOMH.
DHeprust 1 UMIYJIbC (HOTOHA.
OTKpBbITHE U UCCIIEIOBAHNE
dotoaddexra. OnbiTor AT
CroneroBa. 3aKOHBI

dbotorddexra. YpaBHeHue
DitHireitHa 111 poTodrddexra.
«Kpacnas rpanuna» porordpdexra.
Jasnenue cBera. OnbiTh! I1.H.

JleGenena.

XUMHYECKOE JIEUCTBUE CBETA.
TexHuyecknue  yCTpOMCTBA W
IPaKTUYECKOE IIPUMEHEHHUE:
dboTO37IeMEHT, boTOaTUHK,

COJIHEYHas OaTapesi, CBETOIUO

Hab6ntonenue porordpdexra Ha
YCTAaHOBKE C IMHKOBOM IIJIACTUHOM.
HccnenoBanne 3aKOHOB BHEIIHETO
dbotorddexra.

OOBsiICHEHHE OCHOBHBIX MPUHITUTIOB
JEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TakuX Kak: GOTOdJIeMEHT, (OTOIaTUHK,
coJIHeUHas 6aTapesi, CBETOANO; U
YCJIOBUH X 0€301MacHOr0 MPUMEHEHUS
B MIPAKTUYECKOMN KU3HH.

Pelienue pacu€THbIX 337124 C IBHO
3a1aHHOM (PU3UYECKON MOJICIIBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopMys KBaHTOBOM ONTUKH. Perenue
KaueCTBEHHBIX 3a7]a4 C OMIOPOM Ha
W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
KBAaHTOBOW ONTHUKHU. PacniozHaBaHue
(bU3UYECKUX SABICHUN B yYeOHBIX
OIBITAX:
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doTornexTpruueckuil 3Pp(HeKT, CBETOBOE
JaBJICHHE.

OmnwucaHre N3y4eHHBIX KBAHTOBBIX
SABJICHUU U IIPOLIECCOB C
UCTIOIh30BaHUEM (PU3UIECKUX BEIHUNH:
CKOpPOCTH AJIEKTPOMArHUTHBIX BOJTH,
JUTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUS
U UMITyJbC (poToHA

4.2

Ctpoenue aroma

Monaenr atoma TomcoHa. OnbBITBI
Pesepdopna mo paccesHuro o-
yactull. [lmanerapHas wmojenb
aroma. [loctynatel bopa.

Nznyuenue u nmornomienne GOTOHOB
IIpH [IEPEX0JIe aToMa C OJHOTO
YPOBHS SHEPTUU HA APYrou. Buasl
criekTpoB. CIIEKTp ypOBHEN SHEPTUU
aToMa BOJIOPO/A.

BonHoBbIe cBoMicTBa yacTull. BoaHEBI

ze bpoitns.
KopyckynsipHOBOJIHOBOU AyaJIU3M.
CHOHTaHHOE U BBIHYKJICHHOE
U3JIyYCHHE.

TexHnueckue YCTpPOMCTBA 51
MIPAKTUYECKOE TPUMEHEHUE:
CIIEKTpaJIbHbIA aHAIU3

Nzyuenne monenu onbita Pesepdopra.
[IpoBeneHue SKCIIEPUMEHTA T10
HaOJII0/ICHUIO JIMHEHYATOTO CIIEKTpA.
OrneHka abCOIIOTHBIX U OTHOCUTEIbHBIX
MOTPEIIHOCTEN U3MEepEeHUN (HU3NIECKUX
BEJINYUH.

N3yuenune monenu atoma: TomMcoHa,
IJIaHETapHOW MOJIENIA aTOMa, MOJETIU
aroma bopa.

N3ydeHue crniekTpa ypoBHEN SHEPTUU
aToMa Bojiopoaa. OObsiCHEeHHE
MIPUHIIATIOB JICCTBUS U YCIOBUH
6€30macHOro MPUMEHEHUS
CIIEKTPOCKOIIA, JIa3epa, KBAHTOBOTO
KOMIIBIOTEPA.

PelreHne kaueCTBEHHBIX 3a/1a4 C
ONOpPOW Ha U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3UUYECKHE
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(ciexkTpocKoIt), Ja3ep, KBAHTOBBIH
KOMITBIOTEP

SABJICHHUA 110 TCMC «CTpOCHI/Ie aToMay.

PacnioznaBanmne ¢pu3nuecKux sBICHUN B
y4eOHBIX OTIBITAX: BOSHUKHOBEHHUE
JMHENYATOTO CHEKTPA U3ITYUEHHUS.
AHanu3 KBaHTOBBIX MPOLECCOB U
SABJIEHUW C UCITOJIB30BAHUEM IOCTYJIATOB
bopa
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4.3

ATOMHOE SpO

DKCMEPUMEHTBHI, JOKa3bIBAIOIINE
CJIO’)KHOCTh CTPOEHUS siApA.
OTKpbITHE PATUOAKTUBHOCTH.
Omneitel Pezepdopaa no
OIPEJIEIICHUIO COCTaBA
PaIMOaKTUBHOTO U3JTYYCHUS.
CgoiicTBa anb(a-, 6era-, raMma-
u3nydeHus. Bnusanue
PaIMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
HyxkiionHas monens sapa
I'elizenbepra-MBaneHko.

3apsa sapa. MaccoBoe 4ucio sapa.
H3oTonsl.

Anbda-pacman. DNeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
["ammanznyyenue. 3akoH
pPaaMoOaKTUBHOTO pacnaja.
DHeprus CBsI3U HYKJIOHOB B SIAPE.
SlnepHbie CHIIBI.

N3yuenue JKCIIEPUMEHTOB,
JOKa3bIBAOIINX CII0KHOCTh CTPOEHUS
aTOMHOTO S1pa.

HccnenoBanue TpekoB yacTHIl (110
rotoBeIM (pororpadusam). Uzyuenue
SAICPHBIX CUJI, SIACPHBIX PEAKIIUM
CUHTE3a U pacrajia, TepMOSIEPHOTO
CUHTE3A.

N3yyeHne HyKJIIOHHOM MOJIENH AApa
['eitzenbepra-MBanenko. OObsACHEHUE
YCTPOMCTBA U IPUMEHEHHUS
JIO3UMETpA, KaMepbl Buibcona,
SJIEPHOTO peaKkTopa, aTOMHOM OOMOBI.
Pemenue 3anau ¢ onopoi

Ha MOJyYEHHbIE 3HaHUS, B T.4. O 3apsije
Y MacCOBOM YHCJIE fAIpa.

Pacno3naBanue pu3nyecKux SBICHUN B
y4eOHBIX OTIBITAX M B OKpYKAIOIeh
JKA3HU: €CTECTBEHHAS U UCKYCCTBEHHAs
PaIMOAKTUBHOCTb.
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Jledext Macchl sapa.
Snepnbie peakuuu. [lenenue n

CUHTE3 SIEP.
SnepHbiii peakrop. TepMosiaepHbIT
cunTtes. [Ipo6iembl U nepcneKTUBHI
SIZIEPHOM DHEPIETUKMU.
DKOJIOTMYECKHE ACTIEKTHI SIEPHOMN

SHEPIreTUKH.
DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA.

MeTtoapl HaOIIOIEHUS U

perucrpanu 3JICMCHTAPHBIX YaCTHII.

@dyH/1aMEHTaJIbHbIE
B3auMoaencTBusg. EnmHCTBO
bu3uYecKor KapTUHBI MHpA.
TexHu4yeckne yCTpoucTBa M
IPAaKTUYECKOE MPUMEHEHUE:
JI03UMETp, Kamepa BuibscoHa,
SIEPHBINA peakTop, aToMHast 6oMOa

OrnucaHne KBAaHTOBBIX SABJICHUN U
IIPOLIECCOB C UCITOJIb30BAHUEM
(bU3UYECKUX BEIUYUH: TIEPUO]]
nojypacnaja, SHEPrusi CBSI3M aTOMHBIX
anep, AeeKT Macchl sapa. AHanu3
IPOLIECCOB U SIBJIECHUMN C
MCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH
COXpPaHEHHUSI MaCCOBOTO YUCIIA,
noctynatel bopa, 3akoH
PaarMoOaKTUBHOTO pacraja.

VYyacte B paboTe Kpyrioro cToja
«DyHITaMEHTAIbHBIE B3aMMOJICHCTBUS.
EnnnacTBO buzndeckod  KapTHUHBI
MUpPay.

Hcnonb3oBanue HHPOPMAITMOHHBIX
TEXHOJIOTUH /115 TIOMCKa,
CTPYKTYpUPOBaHHUSI, UHTEPIPETALIUU U
npecTaBieHus nHOpMaIuu Ipu
MOJITOTOBKE COOOIICHHI O TPUMEHEHUHT
3aKOHOB KBaHTOBOM (DU3UKU B TEXHUKE U
TEXHOJIOTUSIX, IKOJIOTUUECKUX ACTIEKTaX
AIEPHOUN SHEPTETUKH

Uroro no pazgeny

15
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Pa3nen 5. DiieMeHTBHI aCTPOHOMHUM M ACTPOPUZUKH

5.1

DIeMEHTBI
ACTPOHOMHH U
acTpou3uKu

7

DTanel pa3BUTHS aCTPOHOMUH.
[IpukiiagHoe 1 MUPOBO33PEHUECKOE
3HAYEHNUE ACTPOHOMMUM.

Bun 3Bésnnoro ne6a. Cosse3nus,
SpKA€  3BE31bI, IUIAHETBI, UX
BUJIMMOE JIBHKCHHE.

ComnHeuHas cucTema.

Connie. ConHeuHass aKTUBHOCTD.
Uctounnk sneprun CoiHa U 3BE3I.
3BE3/1bI, X OCHOBHBIC
XapakTepUCTUKU. [uarpamma
«CTEKTpaJIbHbIN KJIacc —
CBETHUMOCTB». 3BE3JIbI TJIaBHOM
I10CJIeJOBAaTEIbHOCTH. 3aBUCHMOCTh
«Macca — CBETUMOCTB» JIJIS 3BE3]T
IJIAaBHOM ITOCJIEIOBATECIIbHOCTH.
BryTpeHHee ctpoeHue 3BE3.
CoBpeMeHHBIE TTPEJCTABICHUS O
MPOUCXOKIECHUU U 3BOJIIOIUH
Connna u 3BE3/1. DTaIlbl )KU3HU
3BE3 .

Mueunsiii [IyTe — Hama ["anakruka.
ITonmoxxenne n nBrmxenue CoJHIIA B
I'amaxkTuke. Tumel ragakTHk.

[ToaroroBka cooOmeHnii 06 dTamnax

pasBUTHUA aCTPOHOMMUHU, O ITPUKITIATHOM H

MHPOBO33PEHYECKOM 3HAUEHUH
aCTPOHOMUH, O METOAAaX MOJYUYEHHUS
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITUSIX B COBPEMEHHOMU
aACTPOHOMHUH.

N3ydeHne COBpEeMEHHBIX
MPEJCTABICHUN O POUCXOXKICHUU U
sBosonMu ConHua u 38€371. M3yuenue
TUIIOB TraJlaKTHK, PAAUOTaIaKTHK U
KBa3apoB.

N3yyenue nBmxeHnss HEOECHBIX TeT,
9BOJIIOIIMHM 3BE311 1 Beeaennoi,
MIPOLIECCOB, MPOUCXOASALIUX B 3BE3IAX,
B 3BE€3HBIX CUCTEMAaX, B
MeKrajaakTU4eCcKou cpene,
MacITabHON CTPYKTYphl BceneHHOIA.
OO0wbsicHeHue pacuupenus: BeeneHHo
Ha OCHOBE 3aKOHa Xa0ba.
[ToaroroBka K 00CYKJICHHUIO
HEpEUIEHHBIX MPOOJIEM ACTPOHOMHUHU.
[TpoBenenne HabIIOICHUI
HEBOOPYKEHHBIM I'J1a30M C
UCII0JIb30BAHUEM KOMITBIOTEPHBIX
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PapuoranakTuky u KkBa3apsl.
YépHble AbIpHI B sApax rajlakTUK.

MIPWIOKEHUM IS ONPEAECICHUS
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Bcenennas. Pacmupenue
Bcenennoii. 3akon Xa66u1a.
Paszberanue ramaktuk. Teopus
bousbiioro B3peiBa. Penukrosoe
U3JIyYEHUE.

Macmrabnas ctpykrypa Beenennoit.

Meraranakruka. Hepeménnsie
npo0JIeMbl aCTPOHOMUU

NOJIOKEHHSI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbBIE
co3Be3ausi CeBEpHOro Moaymapus u
ApKUE 3BE3BI.

[TpoBenenne HaOMIOAEHUN B TEIECKOM
Jlynsl, nnaner, Mueunoro Ilyru.
VYyacTue B TUCKYCCUU O HEPEIIEHHBIX
npoOjieMax aCTPOHOMHUH

Hroro no pazugeny

7

Pa3nen 6. O00o0maiee NnoBTOpeHne

6.1

O06o01maromiee
IIOBTOpPEHUE

4

O0001IEHNE U CUCTEMATHU3AIINS
COJIEpKaHMs pa3aeIoB Kypca
«Mexanuka», «MonekysipHas
dbu3nKa U TepMOAMHAMUKAY,
«OnexrpoauHamukay, «Konedanus
U BOJHBD), «OCHOBBI CIIEHUAIBHON
TEOPUH OTHOCHUTEIIBHOCTH,
«KBanroBas puzuka», « IMeMEHTHI
aCTPOHOMUH U acTpopu3uKm». Poip
(bU3HKY ¥ ACTPOHOMHUH B
AKOHOMHYECKOM, TEXHOJIOTUUECKOM,
COIMAIBbHOM U ATHYECKOU cepax
NEATENIbHOCTU YEJI0BEKA, POJb U
MeCTO (PU3WKH M aCTPOHOMHUU B
COBPEMEHHOW HAYYHOU KapTUHE
MHpa, 3HAYCHUE OMUCATEIILHOM,

VYyacTue B TUCKYCCUU O POJTH (PU3UKU
¥ aCTPOHOMHH B PA3IUYHBIX cepax
JIeATEJILHOCTH YesioBeka. Iloaroroska
COOOIIEeHU 0 MecTe (PU3UIECKO
KapTUHBI MUpPa B PSIAY COBPEMEHHBIX
MPEICTABJIECHUN O MPUPOJIE.
BrimorHeHne  y4eOHBIX — 3ajaHUM,
JIEMOHCTPUPYIOIIUX OCBOCHHEC
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJIMYWH U 3aKOHOB Kypca (pu3nuku
10-11 xmaccoB
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CHUCTEMATU3UPYIOLLEH,
00BSCHUTETBHOU U
IPOrHOCTUYECKON () YHKLIUN
(bu3nueckoi Teopuu, poib
(du3nuecKkoi Teopuu B
(bopMHUpOBaHUU NIPEICTABICHUN O
¢du3nuecKor KapTUHE MUpPA, MECTO
(¢u3ruecKol KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOLE

Uroro no pazaeny 4
PesepBHoe Bpemst 3
OBILIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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