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1) HOSAACHUTEJIbBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOTO ypOBHS Ha YPOBHE CpEAHETO OOIIEro oO0pa3oBaHUSA
pazpaboTaHa Ha OCHOBE IMOJIOXEHUM W TpeOOBaHMI K pe3yiabTaTaM OCBOEHMSI OCHOBHOI
obpazoBatenbHON porpammbl, ipeacTaBieHHbXx B DI'OC COO, a Takxke ¢ yuétoM (penepanbHOM
paboueil mporpamMmbl BOCIIUTAHUS U KOHIIETILIMY NperogaBaHus yuedHoro npeamera «dusukay B
oOpa3oBaTesibHbIX  opraHuzauusax Poccuiickoit ®enepauuu, peanus3yroUMX OCHOBHBIE
o0pa3oBaTelIbHbIE IPOTrPAMMBI.

CopnepxaHue mnporpaMMmbl 1O (PU3MKE HAMpaBiICHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyuaromuxcs 10-11 kmaccoB npu oOydueHun ux (usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-JESTEIbHOCTHOIO nojixoaa. Ilporpamma o ¢pu3ruke COOTBETCTBYET
tpeboBanusaM O®I'OC COO k mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METapeMETHBIM
pe3yinpraTaM OOyueHHUs, a TaKK€ YUUTHIBAET HEOOXOJMMOCTbh peau3alud MEXIPEIMETHBIX
CBsA3€M (U3UMKU C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMU IpeaMeramMu. B Hell ompexpenstorcs
OCHOBHbIE LI€IH M3Y4eHUs (DU3HKU HA ypOBHE cpelHero oluiero oOpa3oBaHus, IJIAHUPYEMbIE
pe3yNbTaThl OCBOCHUSI Kypca (PU3HUKH: INYHOCTHBIE, METalpeIMETHbIE, ITpeIMETHbIE (Ha 0a30BOM
YpOBHE).

dusnka Kak Hayka 0 HanboJsiee 00ImMX 3aKOHAX MPUPO/IbI, BBICTYMAs B KA4ECTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CUCTEMY 3HAHUN 00 OKpY)KarolleM MHpE.
HIkonpHBIA Kypc (QU3MKH - CHUCTEMOOOpPA3yIOIIUNA JUIsl €CTECTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJICHUM, U3y4aeMbIX
XUMHEH, Ouosorued, gusmueckoi reorpadueil u actpoHomuen. lMcmosib30oBaHMEe U aKTUBHOE
pUMeHeHHe (PU3NYECKUX 3HAaHUHN ONpeIeIsIeT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOT U
B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHS HOBBIX MaTepUaloB C
3aJlaHHBIMM CBOMCTBaMU U Apyrux. M3ydyenue (Gpu3nku BHOCUT OCHOBHOM BKJIaJ B (popMHUpOBaHUE
€CTECTBEHHO-HAYYHON KapTHHBI MuUpa oOydaroluxcs, B (popMUpOBaHHME YMEHHUI NPUMEHSTH
Hay4YHBIM METO/1 MO3HAHUS MPU BHIIIOJHEHUH UMU YYEOHBIX HCCIIEI0BAaHUN.

B ocnosy kypca uszuxu ons yposHs cpeoneco obujeco 0opazo8anus noL0NHCeH psao uoell,
KOMOpble MOJCHO PACCMAMPUBAMb KAK NPUHYUNBL €20 NOCMPOEHUSL.

Hoes yenocmnocmu. B coOoTBETCTBUM € HEN KypC SIBIISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepHall U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOMH, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUM € HEMl MaTepuall Kypca GU3UKH 00beTUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisierca (popMHpOBaHHE IpEACTAaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoes  eymanumapuszayuu.  Peanmuzauus  uaed  OpeamojiaraeT — UCIOJIb30BaHUE
FyMaHUTapHOTO MOTEHUMANa (U3MYECKON HAyKH, OCMBICIIEHUE CBS3M Pa3BUTUS (U3UKH C
pa3BUTHEM OOIIECTBA, a TAK)XKE C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M 3KOJOTUYECKHUMU
poOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpu3nku rnpeanoiaraeT 3HakOMCTBO € HTMPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX NMPUIIOKEHUH U3YUEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peannsyeTcsi MOCPEACTBOM BBEICHHS 3JEMEHTOB COJAEP)KAHUSA,
MOCBAMIEHHBIX AKOJIOTMYECKUM MpoOsieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHUEM
TEXHUKH U TEXHOJIOTUH, a TaKKe 00CYKIeHHS MpoOJIeM palliOHAIbHOTO MPUPOIONIONIb30BaHUS U
9KOJIOTMYECKO 0€30MaCHOCTH.

Cmeporcnesvlmu dnemenmamu Kypca Qusuxku Ha yposue cpeoHne2o obujeco 00pazoeanuis
ABNAIOMCA uzuyeckue meopuu (hopmuposanue npeocmasienuti 0 CmpyKmype nocmpOeHusl
@uszuueckol meopuu, poau GYHOAMEHMANbHLIX 3AKOHO8 U NPUHYUNOE 6 COBPEMEHHbIX
NpeocmasnieHusx 0 npupooe, 2paHuyax NPUMEHUMOCmY Mmeoputl, 01 ONUCAHUS eCMeCmEeHHO-
HAYYHBIX AGNEHUL U NPOYECCOB).

Cucmemmno-0esamenbHOCMHbIU NOOX00 6 Kypce (QU3UKU peanu3yemcs npexicoe 8ce2o 3a
Cuém opeanuzayuu IKCNePUMEHMANbHOU 0esimeIbHOCMU 00y YaAUWUXCH.

Mna 6azosoco ypoeHs Kypca ¢usuxu - 3TO HCIOJB30BAHHE CHCTEMBI (DPOHTAIBHBIX
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KpaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja00OPAaTOPHBIX pabOT, KOTOPHIE B Iporpamme no (usnke
00BbeAMHEHBI B OOIIMHA CIHUCOK YYEHMUYECKHUX MPAKTHUECKUX paboT. BoljeneHue B ykazaHHOM
nepeyHe JiabopaTOpHBIX paboOT, MPOBOAMMBIX JJIsi KOHTPOJISI U OLIEHKH, OCYIIECTBIISETCS
ydacTHUKaMH 0Opa30BaTeIbHOTO IIpolecca HUCXOAs U3 OCOOEHHOCTEH IUIaHUPOBAHUS U
ocHalleHus: kabuHera ¢usuku. Ilpu sTOoM obOecrneunBaeTcss oOBjajeHUE OOy4YaAIOLIUMUCS
YMEHHUSIMU [POBOJAUTH KOCBEHHbIE W3MEPEHMs, MCCIEI0BAaHUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH U IOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Pewenue pacuémmuvix u rxauecmeennvlx 3adau C 33aJaHHOW (U3NYECKON MOJIENbIO,
MIO3BOJISIOIIEE TPUMEHSTh U3yYEHHbIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjiena Kypca,
TaK U UHTETpUPYs 3HAHUS U3 Pa3HbIX Pa3JIENoB.

s kauecmeenuvix 3a0ay IPUOPUTETOM SIBIISIFOTCS 3aJJaHUSI Ha OOBSICHEHHE TIPOTEKAHUS
(bu3nyecKkux SBJICHUI U MPOLIECCOB B OKpYXKAroUIeH *u3HU, TpeOyrouue BpiOOpa (pU3NYECKOM
MOJENH JJIsl CUTYallH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

Lemoncmpayuonnoe o06opyoosanue GOpMUPYETCSI B COOTBETCTBUU C IPUHLIMUIIOM
MUHUMAaJIbHON JIOCTATOYHOCTH M 00ECIEYMBAET MOCTAHOBKY MEPEUMCIICHHBIX B MpPOTpamMMe 0
¢u3MKe KIYEBBIX JEMOHCTPALUN Ui MCCIENOBAHUS H3YYaeMbIX SBJIEHUH U IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

Jlabopamopnoe obopyoosanue JUisl yHEHUYECKUX MPAKTUYECKUX paboT GopMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuéTe OJHOrO0 KOMIUIEKTa Ha JIBYX
obyuaroruxcsi. TemaTndeckne KOMIUIEKTHI 1ab0paTopHOTO

000py10BaHUs TOJKHBI ObITh OCTPOEHBI HA KOMIJIEKCHOM HCIOJIb30BAHUHU aHAJIOTOBBIX
1 1GPOBLIX NPUOOPOB, @ TAKKE KOMIIBIOTEPHBIX U3MEPHUTENIbHBIX CUCTEM B BUAE LU(POBBIX
nmaboparopuii.

OcHo8HbIMU YensamMU U3yueHus GusuKu 8 ooujem 0opazosanuu AGNAIOMCL:

- (QopmupoBaHHE HHTEpeca U CTpeMJIEHHs OOyJalomMXCsi K HaydYHOMY H3yYCHHUIO
MIPUPO/IbI, Pa3BUTHUE UX UHTEUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

- pa3BUTHE IMPEJICTaBICHMM O HaydHOM MeETOoJe TNO3HaHus U (popMHpoBaHUE
HCCIIEIOBATENIbCKOIO OTHOLIEHUS K OKPYXKAIOUIUM SIBJICHUSIM;

- (OpMHPOBAHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3y4yeHHUS OCHOB CTPOCHHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

- (hopMUpOBaHHE YMEHUI OOBACHATD SIBICHUS C UCIOJIb30BaHUEM (DU3HUECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

- (hopMHpOBaHME MPEJCTABICHUN O POJIU (DU3MKHU JUISL Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

Jocmusicenue smux yeneil odecneuugaemcs peuieHuem c1edyruiux 3a0ay ¢ npovyecce
U3yyeHus Kypca puuku Ha ypoeHe cpeoHnezo oouieco 00pazosanus:

- MpHOOpeTeHne CUCTEMBbI 3HAHUN 00 00IMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHUSIX, BKIIIOUAs MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U
AJIEMEHTHI acTPO(PU3UKY;

- (opMupoBaHHE YMEHUN MPUMEHSITh TEOPETUYECKUE 3HaHUSA Ui OObBSICHEHUS
¢bu3nyecKux SIBJICHUM B NPUPOJE U JJS NPHUHATUS NMPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOMN
KU3HH;

- OCBOEHUE CIIOCOOOB PELIEHUS Pa3IMUHBIX 3a/1a4 C IBHO 3a/laHHOM (PM3NYECKOI MOIeNbIO,
3aJ1ay, MOJApa3zyMeBaIOIINX CaMOCTOATEIbHOE CO3aHne (PU3MUECKON MOJIENH, COOTBETCTBYIOIIEH
YCIIOBUSM 3a]1a4H;

- NOHMMaHHUE (PU3NYECKUX OCHOB U MPUHIUIIOB JEUCTBUS TEXHUUYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIMUSHUS Ha OKPYKAIOILYIO CPELY;

- OBJIQJICHHE METOJIaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS U MPOBEJIEHUS (UBNYECKUX
SKCIEPUMEHTOB, aHalIM3a M HHTEpIpeTanuy HUHQOpMALMK, OMIPENeNIEHUs JOCTOBEPHOCTH
MIOJIyY€HHOTO PE3yJIbTaTa;

- CO3/IaHH€ YCJOBUH Ui Pa3BUTUS YMEHHUM MPOEKTHO-UCCIIEOBATENbCKON, TBOPUECKOM
NeSITEIbHOCTH.



Mecmo yueonozo npeomema «Duszuxa» (0a3086wlii yposens) 6 yueOHom niane

VYueOublil npeamer «Du3nKa» BXOIUT B NMpPEAMETHYIO 007acTh «ECTeCTBEHHO-HAy4YHbIE
[IPEeIMETHD.

O6mee uncno yacoB it u3ydeHnust pusnku - 136 gacos: B 10 kimacce - 68 gacos (2 yaca B
Heneno), B 11 kiacce - 68 gacoB (2 4aca B HEZIEIO).

2) COAEP) KAHUE YYEBHOI'O IPEIMETA «®U3UKA»

COJAEPKAHUE OBYYEHUA B 10 KJIACCE

Pasznen 1. @u3uka u MeTOAbl HAYYHOI'0 ITO3HAHMS.

®usuka - Hayka o npupoje. Hayunele MeTonpl Mo3HaHus OKpyKamomero mupa. Poib
9KCIEPUMEHTA U TEOPUU B MPOIIECCE MO3HAHUS IPUPOJIbl. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue ¢uznyeckux sBjieHUN U npoueccoB. Hayunsle runoressl. Ousnueckue
3aKOHBI M T€OPUHU. ['paHUIIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIIUN COOTBETCTBUSL.

Pons u mecto ¢usuku B (GOpMUPOBAHHH COBPEMEHHOI HAy4HOW KapTHHBI MUDA, B
MIPAKTHUYECKOU IEATEIIHOCTH JIFOACH.

JeMoHCTpamu.

Amnanorosble U IU(PPOBbIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuxa

Mexannueckoe aBHkeHHE. OTHOCHTEIBHOCTh MEXaHMuYecKoro JBukeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, CKOpoCTbh (CpeAHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaJIbHON TOYKH, UX MPOEKLUHU Ha OCH CUCTeMbl KoopauHaT. CioxkeHue nepeMenieHu u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEIHOE MBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U IIEPEMEILEHNS MATEPUAIbHON TOUYKH OT BPEMEHU.

CBoboaHoe maienne. Y cKopeHrne CBOOOHOTO MaICHHUS.

KpuBonuueitHoe paBukeHue. JIBU)KEHHME MATEpPUAIBHONM TOYKH MO OKPYXKHOCTH C
MOCTOSIHHOM O MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, TUHEHHAs CKOpoCTh. [lepruoa u yacrora
oOpaiuenus. LleHTpocTpeMuTebHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA W IPAKTUYECKOE IIPUMEHEHHE: CIHJIOMETpP, JBHUKECHHE
CHaps0B, LIETIHBIE U PEMEHHBIE MEpEIadH.

JleMoHCTpammu.

Mogenbs cuctemMbl OTCUETA, HIUTFOCTPALUS KUHEMATUYECKUX XapaKTEPUCTUK JIBHKCHMUS.

[IpeoGpa3oBanue IBUKEHHUH C UCIIOJIB30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpoIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHusi CBOOOIHOTO Ma/IeHusl.

Hamnpasienne cKopoCTH Ipy IBUKEHHUH 110 OKPYKHOCTH.

Y4eHnueckuil IKCIEpUMEHT, 1a00paTopHbIe pabOThI

N3yuenne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanme  COOTHOHIEHWS ~ MEXAY  IIYTAMH, IPOMJCHHBIMH  TEIOM 32
IIOCJIEI0BATEIIBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JABM)KECHUU

C Ha4aJbHOU CKOPOCTHIO, PABHOM HYJIIO.

N3yuenue NBUKEHHUs IIAPUKA B BA3KOM KUIKOCTH.

W3ydenue nBuxeHus Tena, OpOUIEeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa.
[Ipunnun otHocutensHOCTH ["anmnes. [lepslii 3akoH HeroToHA. IHEpLMabHBIE CHCTEMBI
OTCY€Ta.



Macca tena. Cuna. [lpuHnmn cynepnosunmu cwi. Bropoi 3akon Hprotona mis
MaTtepuanibHOM TOUKU. Tpernil 3akoH HproTOHA 1J1s1 MaTepUAIbHBIX TOYEK.

3akoH BcemupHOro tsrorenus. Cuna tsokectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckosibxeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIBKEHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuaa conpoTHBIECHUS
IIPU IBKEHUU TeJla B )KUJIKOCTH WUJIU rase.

[TocTynarenbHoe U BpalaTelbHOE JBUKEHHE a0COIIOTHO TBEPJOTO TEa.

MOMEHT CWIBl OTHOCUTENBHO OCH BpamieHus. [lmedo cumbl. YcimoBus paBHOBecHs
TBEPAOTO TEA.

TexHuyeckue yCTpOWCTBa U MPaKTUUYECKOE IPUMEHEHHUE: MOJUIUIHHUKY, JIBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpammu.

SIBrieHnEe MHEpLIMH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEJ.

Bropoii 3akon HeroTona.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTD CHJIBI YIPYTOCTHU OT JepopMaIuu.

HeBecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MAJICHUH.

CpaBHeHUE CUJI TPEHUS OKOSI, KAUE€HUS U CKOJIbKECHHUSL.

YcnoBus paBHOBecHs TBEPIOTO Tena. Buasl paBHOBecHs.

Y4eHnueckuil IKCIEpUMEHT, 1a00paTopHbIe pabOThI

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MJI0OCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHWHE U PE3MHOBOM
obpasiie, oT ux aedopmanuu.

HccnenoBanue ycnoBUi paBHOBECHS TBEPIOTO TENA, UMEIOLIETO OCh BPAIICHMUS.

Tema 3. 3akonvl coxpaneHUus 6 MexaHuKe.

Nmiynsc MaTepuanbHOM TOUKH (TeNa), CUCTEMbl MaTepHalIbHBIX ToUueK. IMITynbe CHItbl 1
M3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPaHEHUsl UMITyJIbca. PeakTHBHOE IBUKEHHE.

Pa6ora cumbl. MOIIHOCTE CHIIBIL.

Kunernueckast sHeprusi marepuanbHoi Touku. Teopema 00 M3MEHEHMM KMHETUYECKOM
SHEpPruu.

[lorenumaneHas osHeprus. [loTeHuuManbHas »HEpPrust yOpyro JaedopMUPOBAHHOM
npyxuHbl. [loTeHunanbHas sHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHumanpHple U HEMOTEHIHMANbHbIE CHIIbL. CBA3b pabOThl HEMOTEHIMAIBHBIX CUJ C
M3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUECKON IHEPIHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCcTpoMCTBa M MPAKTUYECKOE IMPUMEHEHUE: BOJOMET, KOIEP, NMPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKeET.

JleMoHCTpamu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBHXKEHNE.

[lepexon mOTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Y4yeHnueckuil IKCIEpUMEHT, 1a00paTopHbIe pabOThI

N3ydyenue abCONIOTHO HEYHNPYroro ynuapa ¢ MOMOIIbIO JIBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CUJIBI C M3MEHEHHMEM MEXaHMYECKOW SHEpruu Teja Ha
IIpUMEPE PACTSKEHUSI PE3UHOBOTO XKI'yTa.

Pazgea 3. Moaekyasipaas ¢pusuka 1 TepMOJAMHAMHUKA.

Tema 1. Ocno6bt MONEKYNAPHO-KUHEMUUECKOU MEOPUU.

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX OTIBITHOE



obocHoBanue. bpoyHoBckoe nBmwxkenue. [Auddysus. Xapaktep ABWKEHUS U
B3aMMOJICMCTBUSl YAaCTUL BewlecTBa. MoJieny CTpOEHHUs Ta30B, KUIKOCTEH M TBEPABIX TE U
O0OBSICHCHHE CBOWMCTB BEIECTBA HAa OCHOBE JITUX Mojenei. Macca W pasMepbl MOJEKYIL.
Konmnuectso Bemectsa. [locrosiunass ABorazapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopnens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKON Teopuu
uaeanpHoro rasza. AOcCONIOTHas TeMIeparypa Kak Mepa cpelHed KHHETHYEeCKOW SHEepIruu
TEIJIOBOTO ABMKEHUs yacTull rasza. [llkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHHUE
MemnneneeBa-Knaneiipona. 3akon [lansrona. M3omporeccsl B UI€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYEeCTBOM BemiecTBa. ['paduueckoe mnpencTaBlieHHE H30MPOLECCOB: H30TEpPMa, HU30X0pa,
n3zo0apa.

TexHuyeckue ycTpoicTBa U MPaKTHUIECKOE IPUMEHEHUE: TEPMOMETP, OapOMETP.

JleMoHCTpamu.

OnpIThI, JOKa3bIBAIOLIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu MOJEKyI
OPraHUYeCKUX COCTMHECHUMU.

OnpIThl 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBH>KCHUSI.

Monens onbita LlTepHa.

OnpIThI, TOKa3bIBAIOLIUE CYILIECTBOBAHNE MEXMOJIEKYISIPHOI'O B3aUMOICHCTBUSI.

Monens, WUTIOCTpUpPYIOLIas IPUPOLY JaBJICHUS ra3a Ha CTEHKH COCy/a.

OnpIThI, MIUTFOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UEAIbHOTO Ira3a, H30IPOLECCHI.

Y4eHnuecKuil IKCIEPUMEHT, J1a00paTOpHbIe pabOTHI

Omnpenenenre macchbl BO3JyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpeHUH o0bEMa
KOMHATBI, JaBJICHUS U TEMIIepaTyphl BO3/1yXa B HEil.

HccnenoBanue 3aBUCHMOCTH MEXIY apaMeTpaMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnoebl mepmoounamuu.

TepmonnHamudeckass cucreMa. BHyTpeHHss 3HEprusi TEpMOJMHAMHYECKON CUCTEMBI H
crocoObl € u3MeHeHus. KonnuecTBo TemioTel U paboTa. BHYTpeHHsIsI S5HEPTHsl 0THOATOMHOTO
ujeanbHOTro ra3a. Bunpl Temsonepenayn: TEMIONPOBOIHOCTb, KOHBEKIIHS,

u3NlyyeHue. YjenpHas TEINIOEMKOCTh  BemecTBa. KoauW4yecTBO  TEMJIOTHI  IpH
Teronepeaye.

[Tonstne 06 ammabatHom mnpoiecce. [lepBwiii 3akoH TepmoauHamuku. llpumenenue
[IEpPBOro 3aKOHA TEPMOJIMHAMUKH K u3omnpoueccam. ['paduueckas untepnperanus padoTsl rasza.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh MPOIECCOB B MPUPOJIE.

TennoBbie MamuHbl. [IpuHLIKIEL AeHicTBUS TEIIOBBIX MalIKH. [IpeoOpa3zoBaHus SHEPrUN
B TEIUIOBBIX MamuHax. Koaduiuent nonaeznoro neiictsus temaoBoi Mamuuel. Lukn KapHo u
ero K03 QUIMEHT MOJIE3HOr0 AEHCTBUS. DKOJIOTHYECKUE MPOOIEMbl TEIII0IHEPTETUKY.

TexHuyeckue YCTpPOHCTBA M MPAKTUUECKOE IPUMEHEHHE: JBUTATeNb BHYTPEHHEIO
Cropasusi, ObITOBOM XOJIOIMIbHUK, KOHTUITHOHED.

JleMoHCTpanmu.

W3meHeHne BHYTpEHHEW SHEpruu Tejla MpU COBEPIICHUM pabOThl: BBUIET MPOOKU W3
OYTBLIIKH MOJI JIEHCTBUEM CKATOTO BO3/1yXa, HarpeBaHue 3(upa B JIaTyHHOU TpyOKe MyTEéM TpeHus
(BUIICOAEMOHCTpALISA).

W3meneHnue BHyTpeHHEH 3Hepruu (TeMIepaTyphbl) Tejla pH Terionepenaye.

OnpIT 10 aquabaTHOMY PACUIUPEHUIO BO3AYyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTeNsl BHYTPEHHEIO CrOpaHusl, pEaKTUBHOTO JIBUraTeIs.

Y4eHnyecKui IKCIEPUMEHT, J1a00paTOpHbIE pabOTHI.

N3mepenue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanus eeujecmea. Dazosvie nepexoowi.

[TapooOpa3zoBannie u KoHaeHcamws. Mcmapenne wu  kumeHue. AOCOJMIOTHAsS U
OTHOCHTEJIbHAS BJIIAYKHOCTh BO3MyXa. Hacelmennslil map. YaenpHas TEIsioTa mapooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUSI OT AAaBJICHUSI.



Tépmoe teno. Kpucramnmuyeckue u amopdHbie Tena. AHU30TPOTIHNS CBONCTB KPUCTAIIIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuanbl. [lnaBieHune u kpucraminzauus. Y IelbHas
TeruioTa miassenus. Cyonumanus.

YpaBHeHHE TEIUIOBOTO OaaHca.

TexHuyeckue yCTpOICTBA M MPAKTUUYECKOE MPUMEHEHHE: TMIPOMETP U ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUM IOJIYYEHHSI COBPEMEHHBIX MaTepualioB, B T.4. HAHOMAaTepUaJOB, U
HAaHOTEXHOJIOTUH.

JleMoHCTpamu.

CBoiicTBa HaCBILIEHHBIX ITAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

CriocoOb1 M3MEpeHUs BIAKHOCTH.

Habntonenue HarpeBaHusl U IJIaBJICHMSI KPUCTAJUIMUECKOTO BelecTBa. [lemoHcTpanus
KpPHUCTAJLJIOB.

VY4eHHUYeCKUi SKCIIEpUMEHT, JjabopaTopHble paboThl M3MmepeHue OTHOCUTENIBLHOM
BJIQYKHOCTHU BO3/yXa.

Paznen 4. DiiekTpoamHaMuKa.

Tema 1. Inekmpocmamuka.

OnexTpuzanus Ten. OJEeKTpudeckuil 3apsan. JIBa Buaa dIEKTPUYECKUX 3apsOB.
[IpoBOJHUKH, AUAIEKTPUKH U MOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHMSI 3JIEKTPUUECKOTO 3apsija.

Bsaumopneiicteue 3apsgoB. 3akoH Kynona. Todeunblif 3nexkTpuueckuil  3apsn.
Onextpuueckoe noJsie. Hanpsok€HHocTh anexTpuyeckoro mousid. [lpuHuun cyneprno3uuuu
AIIEKTpUYECKUX Mosiel. JINHUK HAanpsKEHHOCTH AIEKTPUUYECKOTO MO,

Pabora cun oanekrpocrarmueckoro mois. [loreHmman. Pa3HOCTE TOTEHIMANIOB.
[IpoBOIHUKY U TUANEKTPUKH B BJIEKTPOCTATHUECKOM ToJie. J{uanekrpudeckas MpOHUIIAEMOCTb.

OnektpoéMkocTh. KonaeHcatop. DIeKTpo€MKOCTh TUIOCKOTO KOHACHCATOpa. DHEpPrus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue ycTpOWCTBA U NMPAKTUYECKOE MPUMEHEHHE: AJIEKTPOCKOI, AJIEKTPOMETP,
AJIEKTPOCTATUYECKasl 3allliTa, 3a3€MJIEHUE 3JIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyWHBbIM IIPUHTED.

JleMoHCTpamu.

Y CTpOUCTBO M IPUHILIKII IEHCTBHSI JIEKTPOMETpA.

B3anmonelnicTBue HadIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE TI0JIC 3aPSUDKCHHBIX TEI.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKas 3amiuTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOMIaJM IUIACTHH,
pPacCcTOSHUS MEXAY HUMH U JTUDJIEKTPUUECKON MPOHUI[AEMOCTH.

DHeprus 3apsKEHHOI0 KOHJEHCATOPA.

Y4eHUUYeCKUui S3KCIEpUMEHT, JjabopaTtopHble padoThl l3MmMepeHue >IeKTPOEMKOCTH
KOHJIEHCaTopa.

Tema 2. Ilocmoannwlit 3.1eKmpuydeckuii mox.

Toku B pa3nuuHBIX cpefax. OJEKTPUUECKUH TOK. YCIOBUS CYHIECTBOBAHHS
aneKTpudeckoro Toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK.

Hanpsokenue. 3akon OMa a1 yyacTka LETH.

DneKTpuyeckoe COIIPOTHBIICHUE. VY aensHoe COINPOTUBIICHHE BEIIECTBA.
[TocnenoBarenpHOE, NAapaUIEIBLHOE, CMEIIAHHOE COSMHEHHUE TPOBOHUKOB.

PaboTa anexTpudeckoro Toka. 3akon [[xoyms-Jlenia. MomHOCT 37€KTPUYECKOTO TOKA.

DNeKTpOABUKYIIasi CUJIa U BHYTPEHHEE COITPOTUBIICHHE UCTOYHMKA TOKa. 3akoH Oma Juist
MOJIHOM (3aMKHYTOI) a1ekTpuueckoil nenu. Kopotkoe 3aMbIKaHue.

DJNeKTpOHHAas MPOBOJUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBIICHHUS
METaJJIOB OT TeMnepatypbl. CBEpXIpOBOAUMOCTb.



DnexTpuyeckuil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOcTBeHHass W MpPHUMECHAs IPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CgoiictBa p-ni-nepexoja. IloaynpoBogHIUKOBBIE TPUOOPHI.

DneKTpuyecKuid TOK B pacTBOpPAaxX M pacIulaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHUECKAS
JUCCOITHAINSA. DIICKTPOJIH3.

DnexTpuyeckuil TOk B razax. CaMoCTOATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. MoiaHus.
IInasma.

TexHuuyeckue YCTpPOWCTBa U MPAKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJBTMETP,
peocTar, UICTOUYHUKH TOKa, 3JIEKTPOHArpeBaTeIbHble IPUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHL,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JMOJ, TEPMHCTOPHI U  (OTOPE3UCTOPBI,
MOJIYIPOBOAHUKOBBIN MO/, FaJIbBAHUKA.

JeMoHCTpamu.

W3mepenue cuiibl TOKa U HAPsHKEHUSI.

3aBUCUMOCTb CONPOTHUBJICHUS IWIMHIAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIA
MONIEPEYHOI0 CEYEHHs U MaTepuara.

CMeniaHHO€ cOeIMHEHUE MPOBOIHUKOB.

[Ipsamoe n3MepeHue AMeKTpOABUKYIIEH cuibl. KOpoTKoe 3aMbIKaHWE TajlbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHET0 COMPOTUBJICHUS.

3aBUCUMOCTD CONPOTHUBIICHUS METAJIJIOB OT TEMIIEPATYPBI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

HckpoBoii pa3ps 1 IpOBOIMMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD JTHO/IA.

Y4eHnueckuil IKCIEpUMEHT, J1a00paTOpHbIe pabOTHI

N3ydeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue SneKTpOABMKYIIEH CHJIBI HCTOYHUKA TOKA M €ro0  BHYTPEHHETO
COINPOTHBIICHUSI.

HaGnronenue anexrponusa.

Me:xnpeameTHbie CBSI3H.

N3yuenune kypca ¢usuku 0azoBoro ypoBHs B 10 Kiacce ocCylIecTBISETCS € y4ETOM
COJIEp’KaTeIbHBIX MEXIIPEJIMETHBIX CBsI3€ll C KypcamMM MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATUS, CBSI3aHHBIE C HM3YYEHHMEM METOJIOB HAYYHOI'O IIO3HAHMS:
SBJIICHUE, Hay4yHbIH (akT, rumote3a, (u3nyeckas BeIUYMHA, 3aKOH, TEOpHUs, HaOIIo/IeHue,
AKCIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHUM, JMHEHHas QyHKuuda, mnapadoia,
runep06oia, uX rpa@uKu U CBOMCTBA, TPUTOHOMETpUUYECKHE (PYHKLIMU: CUHYC, KOCUHYC, TAHI'€HC,
KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOpPhl M HUX IPOEKIMH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannyeckoe JBUKEHHE B KUBOH npupoje, nuddysus, ocMoc, TermooOMeH
KUBBIX OPraHU3MOB (BHJbI TEIIONEPEAAYH, TEINIOBOE PAaBHOBECHUE), AIEKTPUUECKHE SIBJICHUS B
YKUBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIe CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH M ra3oB, 3JEKTPUUECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHYECKAs TUCCOLMAIUS, TaJbBaHUKA.

l'eoepagpus: BNaXXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETD.

Texnonozus: npeoOpa3zoBaHUe IBUKEHUH C UCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJUIMITHUKYU, HCIOJIb30BaHHE 3aKOHA COXPAHEHUS HMITYJIbca B TEXHUKE (pakeTa,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBasi TypOuWHa, OBITOBOM
XOJOWIbHUK, KOHAMIIMOHEpP, TEXHOJOIMU IIOJYYEHHs] COBPEMEHHBIX MAaTepHalioB, B T.4.
HAaHOMATEepUaAJIIOB, W  HAHOTEXHOJIOTUH,  JJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, dJIEKTpOHArpeBaTelbHbIE PUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPBHI, FaJIbBAHUKA.



COJAEPKAHUE OBYYEHUA B 11 KJIACCE.

Paznen 4. DiiekTpoamHaMuKa.

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA.

[ToctostHHbIE MarHuTHl. B3anmoaeiicTBHE NOCTOSIHHBIX MarHUTOB. MarHUTHOE

nose. Bekrop MarHUTHOM MHAYKIMHK. [ [pyHIMD cynepno3uuy MariuTHeIX noJiel. JInaun
MarHUTHOM MHAYKUMK. KapThHa TMHUNA MAarHUTHOW MHIYKIMH MOJISI HOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1nosie MpoBOJAHMKA ¢ TOKOM. KapTuHa JNMHUNA MHAYKUIMU MarHUTHOTO IOJIS
JUIMHHOTO MIPSIMOTO NMPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOIO IMPOBOJHHUKA, KAaTYIIKU C TOKOM.
OmneiT Dpcrena. B3anumoeiicTBie npoBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOAYNb U HallpaBJICHUE.

Cuna Jlopenma, e€ Momayab W HampaBjieHHE. J[B)KEHHE 3apsHKEHHOM YacTHIBI B
OJIHOPOJIHOM MarHuTHOM moJie. Paborta cuibr JlopeHniia.

SIBneHue OHNEKTPOMAarHUTHOM WHAYKIUU. [IOTOK BEKTOpa MarHUTHOM WHAYKIHH.
DNEeKTPOABMKYIIAsl CUJIa MHAYKIUHU. 3aKOH 2JIEKTPOMarHuTHOU uHAyKuun Papases.

BuxpeBoe snexTpuueckoe mnosie. DIEKTPOABMXKYIIAs CUJIa WHIYKIHH B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYATEIbHO B OJTHOPOJAHOM MarHUTHOM II0JI€.

[IpaBuiio Jlenna.

NuaykTuBHOCTD. SIBIeHUE CAMOMHAYKLINU. DIEKTPOABMKYILAs CUla CAMOUHIYKIUH.

DHeprus MarHUTHOTO TMOJIsl KATYLIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuyeckue YCTpPONWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: TIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMArHUTBI, FIEKTPOABUTaTENb, YCKOPUTENIN IEMEHTAPHBIX YACTHL], UHIYKIIMOHHAS [1€Yb.

JleMoHCTparmu.

OmnsiT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOI0 IIyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHTYKIIUY MarHUTHOTO MOJIS.

B3anmoelictBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Awmrmepa.

[erictBue cuiibl JIopeHI1a HA KOHBI JIEKTPOJIUTA.

SIBieHue 3MEeKTPOMAarHUTHOM UHTYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD IEKTPOJIBIIKYILEH CHIIbI UHIYKIIMU OT CKOPOCTU U3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBiIeHME CAMOUHIYKIIUH.

Y4eHnuecKui IKCIEPUMEHT, J1a00paToOpHbIe pabOTHI.

W3ydyeHre MarHuTHOTO I0JIs1 KATYLIKUA C TOKOM.

HccnenoBanue nelcTBUS MOCTOSHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBiICHUS 37€KTPOMAarHUTHON MHTyKIUH.

Pa3nen 5. KosieOaHusi M BOJIHBI.

Tema 1. Mexanuueckue u 371eKmMpOMaAZHUMHbLE KOJ1EOAHUA.

Konebarenbnast cucrema. CBoOonHble MexaHMYecKHe KoJsiebaHus. [ apMoHUYeckue
koneOanusa. Ilepuon, dvacrora, ammiutyga U Qasa kojebaHui. [IpyXKMHHBIH MasITHUK.
MareMaTtuueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoJiebanui. [IpeBpariienue sHepruu npu
rapMOHUYECKHUX KOJIeOaHUSX.

Konebatenpubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHWTHBIE KOJICOAHUS B HACATBHOM
KojeOaTeNbHOM KOHType. AHaJIOrusg MEXJIy MEXaHMYeCKUMU M 3JIEKTPOMarHUTHBIMU
kosnebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HUJICATBHOM KOJI€OATEeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KoieOaHusAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIeOaHMUsI.
Pe3onanc. BeiHyXIeHHbIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

[lepemennbiit Tok. CUHYCOUIIbHBIA NEPEMEHHBIM TOK. MOLTHOCTh MTEPEMEHHOTO TOKa.
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AMIUTMTY/IHOE U IEHCTBYIOIIEE 3HAUEHUE CHJIbI TOKA U HAPSHKEHUS.

Tpanchopmatop. IIpousBojacTBo, nepeaya U NOTPeOJIEHUE AIIEKTPUUYECKOW SHEPruu.
DKOJIOTUYECKHE PUCKM TIpU MPOU3BOJCTBE 3MEKTpoldHepruu. KynabTypa HUCHOJb30BaHUsSA
AJIEKTPOIHEPIUH B MOBCEAHEBHON KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHME: DIIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU JJIEKTpoIepeaay.

JleMoHCTpamu.

HccnenoBanue napameTpoB KojiebaTenbHOM CUCTEMBI (ITPYKMHHBIA MJIM MaTeMaTUYECKUI
MasITHUK).

HaGnronenue 3aryxaronux KojeOaHun.

HccnenoBanue cBOMCTB BHIHYXACHHbBIX KOJIEOaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHNU .

OcmwnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKa M HalpsOKEHUS OT BPEMEHH) JUId
AJIEKTPOMArHUTHBIX KOJIEOaHU.

Pe3onaHc mpu nocienoBaTelbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKU UHIYKTUBHOCTH U
KOHJICHCATopa.

Monenb IMHUY 3JIEKTpoIIepe1adH.

Y4eHnueckuil IKCIEpUMEHT, 1a00paTopHbIe pabOThI

HccnenoBanue 3aBUCMMOCTH NEpHOJa MaJIbIX KOJIEOaHUM Tpy3a HAa HUTU OT JUIMHBI HUTH
1 Macchl Ipy3a.

HccnenoBanue nNEpeMEHHOTO TOKa B LENUM U3 IOCIEIOBATEbHO COECIUHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE 60IHbL.

MexaHnnyeckue BOJIHBI, yclioBus pacnpoctpanenus. [lepuoa. Ckopocth

pacnpocTpaHeHus U JinHa BosHbl. [lonepeunsie U npoaoibHble BoJIHbIL. MHTEpdepenius
U AUQpakiys MEXaHUUYEeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNeKTpOMarHUTHBIE BOJHBL. YCIIOBUSL M3IY4YEHUs 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTtanus BekTopoB E, B, v B anexkrpomarautHOi BosiHE. CBOMCTBA AJIEKTPOMATrHUTHBIX BOJIH:
OTpakeHHe, NpeJoMiieHHe, noJysgpusauus, audpaxkuus, uHTepdepeHuus. CkopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[lkana sneKTpoMarHUTHBIX BOJIH. [IpuMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpuHIHIIBI pairoCBs3U U TeNeBUACHUA. Paguomokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOMICH CPEIbI.

TexHnyeckue yCTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKalbHblE€ MHCTPYMEHTHI,
yIIbTPa3BYKOBash JUArHOCTHMKAa B TEXHHWKE M MEIULMHE, pajgap, pajuoNpuéMHUK, TEJIEBHU30D,
anTeHHa, tenedon, CBU-meus.

JleMoHCTpanmu.

OO6pa3oBaHue U pacpOCTPAHEHUE OTIEPEUHbIX U MPOAOIbHBIX BOJIH.

Konebmntomieecs Te10 Kak HICTOYHUK 3BYKa.

Habmronenue oTpaxeHus U MpeaoMIIeHUS! MEXaHUYECKUX BOJIH.

Habmonenue untepdepeHnu U qJuppakiimi MEXaHU4€CKUX BOJIH.

3BYKOBOW PE30HAHC.

Habmtonenue cBs3M I'POMKOCTH 3BYKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOM
KOJIeOaHUH.

HccnenoBanue CBOMCTB — JJEKTPOMArHUTHBIX — BOJIH:  OTPaXKE€HUE, IPEIOMIICHHE,
noJisipu3anus, AMppakuus, HTepepeHIus.

Tema 3. Onmuka.

I'eomerpuueckas ontuka. [Ipsamonunelinoe pacnpocTpaHeHHe CBETa B OJTHOPOIHOM cpejie.
JIyd cBera. ToueuHbIil HICTOYHUK CBETA.
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Otpaxenue cBera. 3akoHbl OTpakeHUs cBera. [locTpoeHue n300paxKeHUl B IJIOCKOM
3epKaje.

[Ipenomsienne cBeTa. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomwiienus. IlonmHoe BHyTpeHHee oTpakenue. [IpenenbHbIH yrosl MOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus cBera. CiioxHbIN cocTaB 6enoro cseta. L{Ber.

Cobuparonme u pacceuBaromive JauH3bl. ToHkas nuH3a. DOKyCcHOE paccTOsSHUE WU
ONTHUYECKasi CHiia TOHKOU JuH3bL. [locTpoenune n3o0paykeHuit B cCOOMPAIOLINX U pacCEeUBAIOLINX
nuH3ax. Popmyna TOHKOM JIMH3bI. Y BEIMYEHUE, JABAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass onrtuka. Wutepdepenuust cBera. KorepeHTHble HCTOYHUKU. Y CIOBHS
HaO0JI0/IEHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(QEPEHLNOHHONW KapTHHE OT JABYX CHH(A3HbIX
KOT€PEHTHBIX UICTOYHHUKOB.

Hudpakuust cera. JudpaknmonHas pemérka. YcloBUe HaOMIOACHUS TJIABHBIX
MaKCHUMYMOB MpHY NaJICHUH MOHOXPOMATHUYECKOI0 CBeTa Ha TU(PAKIIUOHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpoiiCTBa M MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna, (oTroamnmnapar,
MIPOEKIIMOHHBIN anmnapar, MUKpOCKOII, TEIECKOIl, BOJIOKOHHAs ONTHKA, TU(paKknOHHAas peléTKa,
MOJISIPOU .

JleMoHCTpanmu.

[IpsimosiuHeiHOE paclpoCTpaHEeHUEe, OTpaK€HUE U IMpejoMieHue cBera. OnTH4eckue
puOOPBHI.

[TonHoe BHYTpeHHEE oTpaxeHue. Moieiab CBETOBOIA.

HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.

Mopenn MUKpOCKOIIa, TEJIECKOIIA.

HaGnronenue nnrepdepeHium ceera.

Ha6mronenue nudpakuun cera.

HaGnronenue qucnepcun certa.

[Tonyuenue ciekTpa ¢ HOMOLIBIO TPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Habmronenue nossipusanuu cBeTa.

Y4eHnueckuil IKCIEpUMEHT, 1a00paTopHbIe pabOThI

N3mepenue nokaszaTelis NpesoMIICHUS CTEKIIA.

HccnenoBanue cBOMCTB N300paXkeHUH B JIMH3AX.

HaGnronenue qucnepcun certa.

Pazgea 6. OcHOBBI CIeNIHAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

['panuubl NPUMEHUMOCTH KIIACCUYECKOW MeXaHUKHU. [locTynmarel crnenualibHOW TEOpUU
OTHOCUTEJIbHOCTH: HMHBApUAaHTHOCTh MOJYJSl CKOPOCTH CBE€Ta B Bakyyme, [PUHLUI
OTHOCHUTEILHOCTH DUHINITEHHA.

OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeIJIEeHHE BPEMEHU U COKpAIleHUE JUIUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKOMN YaCTHUIIBL.

CBs13b Macchl ¢ FJHEPTUEN U UMIYJICOM PEJIATUBUCTCKON YaCTULbI. DHEPIUsl HOKOSI.

Pazgea 7. KBanroBasi pusuka.

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®ortonsl. Popmyna [lnanka cBsA3u 3HEprUU POTOHA C €T0 YACTOTONH. DHEPTUS U UMITYJIbC
¢dboToHa.

Otkpeitne u wucciaenoBanue ¢orodpdexra. Ombitei A.I'.  CroseroBa. 3aKoHBI
doTorddekra. YpapHenue DitHiTeitHa it porosrddexra. «Kpacnas rpanuna» pororddexra.

HaBnenue cBeta. OnbiTel I1L.H. JIeGenena.

XHAMHMYECKOE JIEUCTBUE CBETA.

TexHuuyeckue ycTpOWCTBa M NIPAKTHUECKOE MNpUMEHEHHue: (OTONIEMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.
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JleMoHCTpanmu.

®oT0o3PPeKT Ha YCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenoanue 3akoHOB BHENTHETO (GoTOdPdeKTa.

Ceeroauo.

Conneunas 6arapest.

Tema 2. Cmpoenue amoma.

Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuro a -dactuu. [lnmanerapHas
Mojenb atoMa. [loctynater bopa. Uznmydenue u noriomenne poToHOB

IIpU [EpPEXo/ie aToMa C OJIHOTO YPOBHS 3HEpruu Ha Apyroi. Buasl cnextpoB. Criektp
YpOBHEMN SHEPrUH aToMa BOJIOPOA.

BosnHoBsie cBoMicTBa yactul. Bousinbl ne bpoissa. KoprmycKyisspHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE U BBIHYKJECHHOE U3JIy4YeHHE.

TexHuueckue yCTpoOWCTBA M INPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHBbIM aHaIWU3
(ciekTpockom), Ja3ep, KBAaHTOBbIM KOMIIBIOTED.

JleMoHCTpanmu.

Mogens omnbita Pezepdopna.

Omnpenenenre JIMHBI BOJHBI Ja3epa.

Habmonenue nuHedyaTsIX CIEKTPOB U3ITY4EHHUS.

Jlazep.

Y4yeHn4ecKnid SKCIIEPUMEHT, JIa0OPATOPHBIC PAOOTHI.

HaGnronenune nuHeiyaToro crexkTpa.

Tema 3. Amomnoe aopo.

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLME  CJIOXKHOCTh  cTpoeHust  sapa.  OTKpbITHE
paauoaktuBHOCTH. OnbITHl Pezepdopa o onpeneneHuIo coctaBa pajloakTUBHOTO U3ITy4EHUSI.
CpoiicTBa anbda-, 6era-, raMma-u31ydeHus. BiusHue paguoakTUBHOCTH Ha JKUBbIE OPraHU3MBI.

OTkpbiTHE TPpOTOHA U HeHTpoHa. HykionHas Mozens sipa ['eiizenOepra-lBanenko. 3apsin
sapa. MaccoBoe uuncio sapa. M3oronsl.

Anbba-pacnian. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacman. ['amMma-uzinydenne. 3aKoH
PaZvoaKTUBHOIO pacraja.

DOHeprus cBS3U HYKJIOHOB B siape. SnepHbie cuiibl. JledekT maccnl sapa.

SAnepHblie peakuuu. Jlenenue u CUHTE3 SIED.

SAnepusiii peaktop. Tepmosinepusiii cunres. [IpoOiaembl M TEPCHEKTHUBHI SIEPHOMN
SHEPreTHUKU. DKOJIOIMUECKHUE aCIIEKTHI SIIEPHON SHEPIeTHKH.

DOnemeHTapHble YacTHUIbl. OTKPBITHE TO3UTPOHA.

MeTo 1l HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHIaMeHTaIbHbIE B3aUMOJIeHCTBUSA. EMUHCTBO uU3nuecKkoi KapTHHBI MUDA.

TexHnyeckue ycTpoiicTBa M MpaKTUUYECKOe NMPUMEHEHHE: JA03UMETpP, Kamepa BuibcoHa,
SJIEPHBIN PeaKkTop, aToMHasi bomoa.

JleMoHCTpamu.

Cy€TunK HOHU3UPYIOUIUX YACTHII.

Y4eHnueckuil IKCIEpUMEHT, 1a00paTopHbIe pabOThI

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (poTOrpadusm).

Pa3nes 8. DiieMeHTHI aCTPOHOMMHU U AcTPOPU3UKH.

Oranbel  pa3BuTHUs acTpoHomuM. [IpukianHoe ©  MHpPOBO33pPEHUECKOE 3HAYECHHE
aCTPOHOMHUHU.

Bun 3B€3aH0ro Heba. Co3Be3us, spKue 3BE3/bl, INIAHEThI, UX BUJIUMOE JIBUKEHHE.

ConneuHas cucrtema.

Connue. ConHeuHas akTHUBHOCTb. Mcrounuk sHepruum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHbBIE XapaKTepUCTHKU. JlnarpaMma «CHeKTpaJbHBIN KJIacC - CBETUMOCThY. 3BE3/IbI II1aBHON
MOCJIEIOBATEIbHOCTU. ~ 3aBUCUMOCTb ~ «Macca - CBETHMMOCTb» JJs  3BE3  IJIaBHOM
nocyenoBarenbHOCTU.  BHyTpeHHee crpoeHue 3BE€34. CoBpeMEHHbIE MPEJICTaBICHUS O
MPOUCXOKACHUH ¥ 3BoJtorMK CoJIHIIA U 3BE3/1. DTaIlbl KU3HU 3BE3I.
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Muneunsiii [1yTs - Hama ["anaktuka. [lonoxxenue u npmwkenue Cosnna B ["anaktuke. Turbt
rajlakTuk. Pajnoranaktuky u kBasapsl. YEpHbIe bIPHI B SApax rajiakTHK.

Bcenennas. Pacminpenne Bceenennoil. 3akon Xa60ma. Pasberanue ranaktuk. Teopus
Bonbioro B3peiBa. PenukroBoe nsnmyyeHue.

Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepewénnpie npo0ieMbl aCTpPOHOMUH.

Yyennueckre HaOMIOACHUS.

Habmtonenust HeBOOPYKEHHBIM TJ1a30M € UCIIOJIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
IUIs OTIPEJIeNIEHUs TI0JI0KEHUsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOT0 MOIyIIApUS U SIPKUE 3BE3IBL.

Habmonenus B teneckon Jlynsl, ninaner, Mieunoro [lyru.

O0o01maronee MOBTOPEHKE.

Ponp ¢Qu3ukm u acTpoHOMHUHM B IKOHOMHYECKOW, TEXHOJOTHYECKOH, COIMAIILHOW H
ATUYECKOH cepax AedaTeIbHOCTH YeJI0BeKa, POJib U MECTO (PU3UKHU U aCTPOHOMUHU B COBPEMEHHOI
HAayyHOM KapTHHE MHpa, POJb (QuU3ndYeckod Teopuu B (HOPMUPOBAHUU NPEICTABICHUNA O
¢bu3znyeckoi KapTuHE MHpa, MECTO (PU3UYECKON KapTHUHBI MUpPA B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABIECHUN O IPUPO/IE.

Me:xnpeameTHbie CBSI3H.

Nzyuenne kypca ¢usmkm 6a3oBoro ypoBHsS B 11 Kilacce ocCymiecTBISIETCS C y4€TOM
COJIEp’KaTeIbHBIX MEXIIPEJIMETHBIX CBs3€ll C KypcamMH MaTeMaTuKH, OWOJIOTUH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble MOHATUS, CBSI3aHHBIE C HU3YYEHHMEM METOJIOB HAYYHOI'O IO3HAHMS:
SBJICHUE, HAy4dHbIH (akT, rumoTe3a, ¢u3nMyeckas BEIUYMHA, 3aKOH, Teopus, HaOIOJEHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Maremaruka: pelieHue CUCTEMbl YPAaBHEHUN, TPUTOHOMETpUYECKHE (DYHKIUHU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI U HUX
MIPOEKIIMM Ha OCH KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIHMH,
MIPU3HAKU [10/100MsI TPEYTOJIbHUKOB, OIIPEIeICHHE IJIOMAAN IIIOCKUX GUryp u 00bEéMa Tel.

buonocus: snextpuueckue SBIEHUS B KUBOW IMpHUpoJe, KoyeOaTellbHbIE JBIKEHUS B
KUBOHM NpUpOJie, ONTUYECKUE SIBJIEHUS B JKUBOM MNpHUpOjE, NCHCTBUE paJualuy Ha KUBBIC
OpraHU3MBlI.

Xumua: CTpOEHUWE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIETKH, CIIEKTPaIbHbIN aHAIIN3.

l'eoepagpus: MarHUTHbIE TIOJIOCA 3€MJIH, 3aJI€KU MAarHUTHBIX Py, POTOChEMKA 3eMHOMN
MIOBEPXHOCTHU, IPEJICKA3AHNE 3EMJIETPSICEHU.

Texnonozus: TMHUM AIIEKTpOIIepeaay, TeHEPaTOp MEPEMEHHOTO TOKa, JIEKTPOIBUTaTellb,
MHIYKIMOHHAs Te4yb, pajap, paAuoONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN arnapar, BOJIOKOHHas ONTUKA, COJTHEUHas Oarapest.

3) IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI YUEBHOI'O
MNPEIMETA «®U3UKA» HA YPOBHE COO

OcBoenne ydyeObHOro mpeamera «du3nka» Ha YpPOBHE CpPeAHETrOo OO0IIero oOpa3oBaHUS
(6a30BBIIl  ypOBEHB) JOJKHO  OOECHEYHTH  JOCTIKCHHE  CICAYIOMHNX  JIMYHOCTHBIX,
METanpeIMETHBIX B IMPEAMETHBIX 00pa30BaTEIIBHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JlnuHOCTHBIE pe3ynbTaThl OCBOEHHUS ydueOHOTO mpenmera «Dusuka» AOHKHBI OTPaXKaTh
TFOTOBHOCTbh M CIOCOOHOCTh OOy4aIoLUXCSd PYKOBOACTBOBATHCA CPOPMUPOBAHHOM BHYTPEHHEN
MO3ULMEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTALM{, TIO3UTHUBHBIX BHYTPEHHHX
yOEXKIEHUI, COOTBETCTBYIOIIMX TPAAMIMOHHBIM ILIEHHOCTSIM POCCHUHCKOTO  OOLIeCTBa,
paciivpeHue >KU3HEHHOTO OMbITa M OIbITa JEATEIbHOCTH B IPOLECCE pealn3allil OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIbHON AESITEIbHOCTH, B TO YHCIIE B YAaCTH:
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1) zpaxncoanckozo éocnumanus:

- c(opMHpPOBAaHHOCTh TPAXKIAHCKOM TMO3MLKU OO0yYarollerocsi Kak AakKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCUICKOI0 00IECTBa;

- IPUHATUE TPATULMOHHBIX O0IEYEIOBEYECKHX T'YMAaHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

- TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTh B MHTEpEcax Ipa’kJaHCKOTo oOlIecTBa,
y4acTBOBATh B CAMOYNPaBJIEHUHU B 00pa30BaTeIbHOM OpraHU3aluu;

- YMEHHE B3aMMOJEWCTBOBATh C COLMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAME M HA3HAYEHUEM;

- TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM €ATEIbHOCTH;

2) nampuomuueckozo éocnumanua:

- c(pOPMHUPOBAHHOCTb POCCUNCKOM Ipak1aHCKOM UIEHTUUYHOCTH, TATPUOTU3MA;

- IICHHOCTHO€ OTHOIIEHHME K IOCYJapCTBEHHBIM CHMBOJAM, JOCTHXEHHUSM POCCHHCKUX
YU€HBIX B 00J1aCTH (PU3UKU U TEXHUKE;

- IyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHMUSI:

- c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOIO MTOBEACHUS;

- CIIOCOOHOCTD OIIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMBI U LICHHOCTH, B T.4. B J€ATEIILHOCTH Y4EHOTO;

- OCO3HAHHE JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

3) acmemuuecKozo 60CRUMAHUA:

- 3CTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYasi 3CTETUKY HAy4YHOT'O TBOPUECTBA, IPUCYILETO
¢buznueckoil HayKe;

4) mpyooeozo eocnumanus:

- HHTEpPEC K paziu4HbIM chepam npodeccuoHanbHON EATENbHOCTH, B T.4U. CBSI3aHHBIM C
¢Gu3MKOM M TEXHUKOW, yMEHHE COBEepIIaTh OCO3HAHHBIM BbIOOp Oyaymied mnpodeccun u
peayin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE IIJIaHbI;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001acTH (U3UKHU Ha
MPOTSKEHUU BCEH )KU3HH;

5) 3konozuueckozo éocnumanus:

- c(OpPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJIbTYPbl, OCO3HAHHME IJI00AJILHOTO XapakTepa
HKOJIOTMYECKUX MPoOIieM;

- IUIAHUPOBAHME U OCYILECTBIICHUE JACUCTBUI B OKPYKAKOLIEH Cpelie Ha OCHOBE 3HAHMS
LeJIeN YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA,

- paclIMpeHHE OIbITa JAEATEIbHOCTH SKOJOTHYECKONW HAlpaBICHHOCTH HA OCHOBE
UMEIOLIUXCS 3HAaHUM 110 (PU3UKE;

6) yennocmu HAYYHO20 NOZHAHUA:

- c(hOpPMUPOBAHHOCTb MHPOBO33pPEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs PU3NUECKON HAYKU;

- OCO3HAHHUE LIEHHOCTH HAyYHOU JIeATeIbHOCTH, TOTOBHOCTD B ITPOLIECCE N3YUEHUS PUBUKH
OCYILIECTBIISITH IPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHAUBUIYAJIbHO U B CPYIIIIE.

B nponecce qoctuxkeHus TMYHOCTHBIX PE3Yy/IbTATOB OCBOEHUS IPOTPaMMBbI 110 (PU3HMKE JIsT
YPOBHS CPEAHET0 00IIero 00pa3oBaHus y 00yJaroINXCs COBEPULEHCHEYEM A IMOUUOHATLHBLIL
uHme1eKm, pearnoiaraomil copMUpoOBaHHOCTS!

- CaMOCO3HaHMs, BKJIIOYAIOUIETO CHOCOOHOCTh IOHUMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUJETh HAIPaBJICHUS PA3BUTUS COOCTBEHHONW SMOIMOHAIBHOW cdepbl, ObITH
YBEPEHHBIM B cebe;

- CaMOpEeryJupoBaHMs,  BKJIIOYAIOLIETO0  CaMOKOHTpPOJIb, yYMEHHE  IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEAEHHE, CIIOCOOHOCTb aJanTUPOBAThCA K SMOIMOHAIBHBIM
WU3MEHEHUSIM U MIPOSBIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

- BHYTpEHHEH MOTHBAlU{, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTIKEHHUIO IIeJIh U YCIIEXY,
ONTUMM3M, UHULIUATUBHOCTb, YMEHUE AEHCTBOBATDH, UCXOJS U3 CBOUX

BO3MOJKHOCTECH;
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- SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHMMAaTh 3MOIMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATh €T0 MPU OCYILECTBICHUH O0IIEHNUs, CHOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBbIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOLIEHUS C IPYTUMHU
JOJIbMH, 3200 TUTHCS, IPOSIBIISITH UHTEPEC U pa3peliaTb KOHPIUKTHI.

METANPEAMETHBIE PE3YJIbTATHBI

Ho3znaeamenvnvie YY/[

baszoevie nocuueckue oeticmeusi:

- CaMOCTOSITENHHO (OPMYIMPOBATh U AKTYaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

- OTMIPENEIISTH 1EJU IeATETLHOCTH, 33a71aBaTh apaMeTPhl U KPUTEPUH UX JOCTIKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHUST B paccMaTpUBAEMBbIX (PU3MUECKUX
SIBJICHUSIX;

- pa3pabarbiBaTh IUIaH PEIICHHS NpoOIeMbl ¢ Y4E€TOM aHaIW3a HMMEIONIUXCS
MaTepuaIbHbIX U HEMAaTEPUATbHBIX PECYPCOB;

- BHOCUTHh KOPPEKTHUBHI B JCSATEIHHOCTh, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEJSAM,
OIICHUBATh PUCKH MOCIEACTBUMN ACATEIHHOCTH,

- KOOPJIMHUPOBATh W BBHINIOJHATH PabOTy B YCJIOBHUSAX PEATbHOTO, BHPTYAJIBHOTO M
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS,

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HCHHBIX MPOOJIEM.

baszoesvie uccneoosamenvckue oeticmeusi:

- BIAJCTh HAYYHON TEPMHHOJIOTHEH, KITFOYEBHIMHU MOHATHUAMU U METOJaMU (PU3NUECKOn
HayKH;

- BJIAJICTh HaBBIKAMU y4e€OHO-MCCIIEIOBATEIHLCKON M TPOCKTHOM EATEILHOCTH B 00JIaCTH
(u3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOMCKY METOJIOB PEIICHUS 3a7a4
(bMBUYIECKOTO COACPIKAHUS, TPUMEHECHHUIO PA3JIMUYHBIX METOIOB TIO3HAHUS,

- BJIQJIETh BHUJIAMH JESATEIHHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIINH,
mpeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIUYHBIX YYCOHBIX CHUTYaIMSX, B T.4. MPH CO3JTaHUH
Y4€OHBIX MPOEKTOB B 00JIaCTH (QU3HKY;

- BBIABJISITH NPUYUHHO-CIICJCTBEHHBIC CBSI3M W AKTYaJW3HPOBATHh 3a/lady, BBIJIBUTATh
TUTIOTE3Y €€ PEIICHHS, HAaXOAUTh apTyMEHTHI ISl I0Ka3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a/1aBaTh
napameTpbl U KpUTEPUH PEILICHHUS;

- aHAIM3UPOBATh TMOJYYEHHBIE B XOJE pEIICHUS 3a/ladyu pPe3yIbTaThl, KPUTHYECCKH
OIIEHUBAThH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

- CTaBUTH U GOPMYJIMPOBATH COOCTBEHHBIE 337a4 B 00pa30BaTEIBHOM JIEATEILHOCTH, B
T.4. IPU U3yYCHUU (DUBUKH,

- JaBaTh OIIGHKY HOBBIM CHTYyallMsiIM, OIIEHHWBATh NPHOOPETEHHBIM OIBIT; YMETh
MIEPEHOCUTH 3HAHMS 10 (PU3UKE B MPAKTUICCKYIO 00JIACTh KU3HEACITSIIBHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTel; BBIIBUTATh HOBBIC UJICH,
npeaiaraTh OPUTHHAIBHBIC TTOX0/IbI U PEIICHHS; CTABUTh MPOOJIEMBI U 3a/1a4H, TOMYCKAIOIINe
ATbTEPHATUBHBIC PEIICHUS.

Paboma c ungopmayueri:

- BJIaJIETh HaBBIKAMU TOJIydeHUsI HHGOPMAIH (GU3HIECKOTO COJIEPKaHUS U3 HCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIISATH IIOWCK, aHAJIM3, CHCTEMATU3AlUI0 |
HMHTEpIpeTaIuio nHpopManuu pa3audHbIX BUI0B U GOPM MPEICTABICHNUS,

- OLICHMBATh JOCTOBEPHOCTHh MH(POPMAIIHH;

- HCIOJIb30BaTh CpPEICTBa HH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHu KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPraHU3AIlMOHHBIX 3a7a4 C COOJIIOJICHHEM
TpeOOBaHUN IPrOHOMHKHU, TEXHUKU OE30TIACHOCTH, TUTHECHBI, PECYPCOCOEPEIKEHHS, TIPABOBBIX U
ATUYECKUX HOPM, HOPM UH(POPMAIIMOHHOM 0€3011acCHOCTH;

- CO3JaBaTh TEKCThI (PU3UUYECKOTO COJIEP)KAaHUS B Pa3IMYHBIX (QopMarax ¢ ydE€Tom
Ha3HA4YCHUS HHPOPMAILIUU 1 1IEJIEBOM ayIUTOPUH, BEIOMPAst ONTUMATBHYIO (hOPMY MPEICTABICHUS
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U BU3yaJIU3allHH.

Kommynuxamuenwie YY/[

Obuwenue:

- OCYLIECTBJIATH OOLIEHHME Ha YpoKax (U3MKK U BO BHEYPOUYHOH JESATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CUTyalUd M CMAr4arh KOHQIMKTHI; pa3BEPHYTO U
JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

Coemecmuas OesamenbHOCMb:

- IOHUMATh U UCII0JIb30BATh IPEUMYIIIECTBA KOMAHIHOM U UHAUBHUIYAJIbHON pabOThI;

- BBIOMpATh TEMATHKy U METO/bl COBMECTHBIX ACUCTBUM € Y4ETOM OOLIMX MHTEPECOB, U
BO3MOKHOCTEN Ka)KJIOTO WICHA KOJIJIEKTHBA,;

- NPUHUMATH LIEJTM COBMECTHOW J[€ATENIbHOCTH, OPraHMW30BbIBAaTh U KOOPAMHUPOBATH
JEUCTBHUS 110 €€ JOCTHKEHHIO: COCTABIIATH IIJIAH ICHCTBHM, PACIPENEIATh POIU C YYETOM MHEHUIN
YYaCTHUKOB, 00CYXaTh pe3y/IbTaThl COBMECTHOU pabOThI;

- OLICHMBATh KAYECTBO CBOETO BKJIaJ|a M KaKJI0T0 y4aCTHUKA KOMaH/bI B OO pe3ybTar
0 pa3paboTaHHBIM KPUTEPUSIM;

- TpejylaraTb HOBbIE MPOEKTHI, OLIEHUBATh WJEH C MO3ULIMK HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

- OCYILIECTBJISITh IO3UTHBHOE CTPAaTErMuecKOe IOBEIEHUE B pPa3IMYHBIX CUTYaIUsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHUE, ObITh HHUIIUATUBHBIM.

Pezynamuenvie YY/[

Camoopeanuzayus:

- CaMOCTOSITENIbHO OCYILECTBISATh MMO3HABATEIbHYIO JIEATENBHOCTh B 001acTU (PU3UKU U
aCTPOHOMUH, BBISIBJISITH MPOOJIEMBI, CTABUTH U (POPMYIUPOBAaTh COOCTBEHHBIE 33/1a4H;

- CAMOCTOSITEJILHO COCTABIISITH IJIaH PEUICHHs] pacu€THBIX M KaYyeCTBEHHBIX 33/1ady, IUIaH
BBINIOJIHEHUSI TPAKTHYECKOH paboThl € Yy4€TOM MMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEATIOYTEHUN;

- 1aBaTh OLICHKY HOBBIM CUTYaIUsIM;

- paclMpsTh paMKHU y4eOHOTro IpeaMeTa Ha OCHOBE JIMYHBIX IPENNOYTEHUil; Nenarb
OCO3HAHHBIN BEIOODP, ApryMEHTUPOBATH €r0, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PELICHNUE;

- OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

- cmocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO JPYAUIMH B 00JIacTH (U3HKH,
MTOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbINA U KYJIbTYPHBIH YPOBEHb.

Camoxonmpons.:

- J1aBaTh OLEHKY HOBBIM CUTYaI[UsIM, BHOCUTh KOPPEKTHUBBI B JAEATEIbHOCTb, OLICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

- BIAJETh HABbIKAMHU II03HABATEIbHOW pe(dIeKcuu Kak OCO3HAaHHS COBEPIIAEMBIX
JNENCTBUN M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUM;

- HCTI0JIb30BaTh MPUEMBI peUIEKCUN ISl OEHKU CUTYalluH, BIOOpA BEPHOTO PELICHMUS;

- OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHHS 110 UX CHUKEHUIO; IPUHUMATD
MOTHBBI U @pTYMEHTBI IPYIUX IPU aHAIU3€ PE3YyIbTaTOB ACSTEIbHOCTH.

Ipunsamue cebs u opyeux:

- IpUHUMATh ce0sl, IOHUMasl CBOM HEJJOCTATKH U JJOCTOMHCTBA;

- IPUHUMATh MOTUBBI U aPTYMEHTHI IPYrUX MIPU aHAJIU3€ PE3YIbTATOB JIEATEIbHOCTH;

- IPU3HABaTh CBOE MPaBO U MPaABO JIPYIUX Ha OLUIHOKY.

MHNPEIMETHBIE PE3YJBTATDBI

B npouecce uzyuenus xypca ¢usuxku 6azoeozo ypoeusa ¢ 10 xknacce odyuarouwjuiica
Hayuumcs:

- IGMOHCTPHUPOBATh Ha MPUMEpax poJib U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHUU COBPEMEHHON TEXHHKU M TEXHOJOIMH, B MPAKTUYECKOMN
NeSATEIIFHOCTH JIFOJIEH;

- YUYUTHIBATh I'PAHULBI MPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJeJei: mMaTepuanbHas
TOYKa, MHEpLHUaJbHas cuUcTeMa OTcuéTa, aOCOJIIOTHO TBEPAOE TEJIO, MJCANbHBIN ra3, MOAEIU
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CTPOEHHS Ta30B, )KUJAKOCTEH M TBEPIBIX TEJ, TOUEYHBIH ANMEKTPUUYECKUI 3apsi MpHU pPELICHUU
¢buznyeckux 3aaad;

- pacro3HaBaTh (U3NYECKUE SABJICHUS (IIPOLECCHI) U OOBICHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BELIECTBA U AJIEKTPOJWHAMUKHU:
pPaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSMOJMHEHHOE [BUKEHHE, CBOOOJHOE MaJeHue Tell,
JBUKEHHE 110 OKPYXHOCTH, MHEPLIKS, B3auMoAelicTBUE Tell, 1 Py3us, OpoyHOBCKOE IBUKEHUE,
CTPOEHHE KUJKOCTEH U TBEPHABIX TEJ, U3MEHEHUE 00bEMa Tel MpU HarpeBaHUM (OXJIaKICHUH),
TEIUIOBOE paBHOBECHE, HCIIAPEHHE, KOHJCHCAllMd, IUJIaBJICHHE, KpPUCTAJIM3alus, KHUIICHUE,
BJIQ)KHOCTh BO3/yXa, MOBBIILICHUE AABJICHUS T'a3a IPH €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b
MEXAy MapaMeTpaMU COCTOSHHUSI ra3a B HM30MpOLIECcCax, MIEKTPU3ALMs Tel, B3aUMOJCHCTBUE
3aps/0B;

- ONKCBHIBATh MEXaHUYECKOE JABMKEHUE, UCTIOIb3YS (PU3MUECKHE BEJIMYMHBI: KOOPJUHATA,
MyTh, MEpPEMEIIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuja, UMITYJIbC Tejla, KMHETHYecKas
SHEeprusi, NOTEHLMAJbHAs HSHEpPrusi, MexaHudeckas paboTa, MeXaHHYECKass MOILHOCTb; IpPH
ONMCAHUU MPAaBUIILHO TPAKTOBATH GU3NYECKUI CMBICII UCIOJIb3YEMbIX BEIMYUH, UX 0003HAUYEHHUS
U €AMHUIIBI, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIINE AAHHYIO (PM3MUYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMUY;

- OINMKCHIBATh W3YyYEHHBbIE TEIJIOBbIE CBOWCTBA TEJ W TEIUIOBBIEC SIBICHUS, HCIOJbB3YS
¢usnueckue BEIUYMHBI: [JaBJICHME ra3a, TeMIeparypa, CpeOHss KUHETUYecKas »SHeprus
Xa0THYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaJpaTHUyHasi CKOPOCTb MOJIEKYJ], KOJIHYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprusi, pabora rasza, K03(pPUIMEHT MOJE3HOTO NEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONMCAHUU MPABUILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOIb3YEMbIX BEJIMYMH,
uxX 0003HAUeHUs M EIUHUIIbI, HAXOAUThb (OPMYIIbI, CBS3bIBAIOIINE JAaHHYIO (U3UUYECKYIO
BEJIMYMHY C IPYTMMH BEJIMYMHAMU;

- OIIMCHIBATh M3YUEHHBIE IEKTPUUYECKUE CBOMCTBA BEIECTBA U AIEKTPUUYECKUE SIBICHUS
(mpo1riecchl), UCTONB3YS (U3UYECKUE BEIMYMHBI: JIEKTPUUECKUN 3apsf], JIEKTpUUYECKOe TOJe,
HaNpsLKEHHOCTB 10JIs, MOTEHIINAJ, Pa3HOCTh MOTEHIINAJIOB;

- aHAJIM3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJIEHUS, UCHOJIb3Yd (PU3NYECKUE 3aKOHBI U
NPUHIMIIBL: 3aKOH BceMupHOro tsarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKOHN 3HEPIUH, 3aKOH COXPaHEHUs UMIIYJIbCa, MPUHIUI CYNEPHO3ULUU CUJI, TIPUHIUI
PaBHOMNpPABUSI MHEPLHAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETHUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, [A30BbI€ 3aKOHbI, CBA3b CpPEAHEM KMHETUYECKOM HSHEPruM TEIJIOBOIO JABM)KECHHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIepaTypoM, MEpBbId 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUYECKOT0 3apsa, 3akoH KyaoHa, mpu 3ToM pa3inuyaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPAXKEHUE U YCIOBUS (IpaHullbl, 001acTH) IPUMEHUMOCTH;

- OOBACHATHP OCHOBHbIE€ IPHUHLMIIBI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB; pa3inyarh yCJI0BUS UX 0€30IaCHOIO MCIOJIb30BAaHUS B NOBCEIHEBHOM KU3HU;

- BBINOJIHATH 3KCIIEPUMEHTHI MO0 HMCCIEAOBAHUIO (PU3NYECKUX SIBIICHUN U IPOLIECCOB C
UCIOJIb30BAHUEM  MPSAMBIX, U KOCBEHHBIX M3MEpPEHMH, TMpu 3ITOM  (GOpPMYIUPOBATH
npobieMy/3aauy U THIOTE3y y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MIPEITI0KEHHOTO
000py10BaHUs, TPOBOAUTD ONBIT U POPMYIUPOBATH BHIBO/IBI;

- OCYUIECTBJISITh INpPSIMbIE U KOCBEHHBbIE HM3MEpEHHUS (U3NYECKUX BEIMYMH, IPU 3TOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHsT W MCHOJb30BaTh HM3BECTHBIE METOJbI OLIEHKU
ITOIPEIHOCTEN U3MEPEHNH;

- HCCJeNoBaTh 3aBUCUMOCTH MEXIy (U3MUECKHMMH BEJIMYMHAMHU C MCIIOJIb30BaHHEM
NpSIMBIX HW3MEPEHUH, MNpU OSTOM KOHCTPYUPOBATH YCTAaHOBKY, (UKCHUPOBATH pPE3YIbTaThl
MOJIyYE€HHOH 3aBUCUMOCTH (PU3HUECKUX BEJIIMYMH B BUE TAOIUI] U IPa(UKOB, I€JIaTh BBIBOIBI 10
pe3ysibTaTaM UCCIIeJOBaHUS;

- coOmroaTh mpaBuia O€30MacHOro TpyJAa MpU MPOBEIECHUU HCCIECJOBAaHUM B paMKax
y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIEIOBATENIbCKOM W HPOEKTHON  JIeATENbHOCTH C
HCI0JIb30BAHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

- pewmaTh pacy€THbIE 3aJaud C SIBHO 3a/JlaHHOM (U3WYECKON MOJEINbI0, HCIOJIb3Ys
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¢du3nvecKkre 3aKOHBI U MPUHIIMAIBI, HA OCHOBE aHAIN3a YCIOBHUS 33/1a4i BBIOUPATh (PU3HUYECKYIO
MOJIeNb, BBIICTATH (PU3MUYECKHE BETUYMHBI U (OPMYIBI, HEOOXOIUMBIC I €€ pelIeHus,
MIPOBOJIUTH PACUETHI M OIICHUBAThH PEATbHOCTD TOJTYYE€HHOTO 3HaYCHUsT (PU3NIECKON BEITUUNHBL

- pemaTh KaueCTBEHHBIC 3a7a4M: BHICTPAUBATh JIOTMYECKH HEMPOTHBOPECUYUBYIO IIETIOUKY
pacCy)KJIeHHH C WCIIOJIF30BAaHMEM M3yYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (U3NYECKHUX
SIBJICHU;

- WCHOJB30BaTh TIPU pEIIeHHWH Y4eOHBIX 3a7ad COBPEMEHHBbIC HH(OPMAIMOHHBIC
TEXHOJIOTUU JUIS TIOMCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAMUA M TPEICTABICHHUS y4eOHOW W
HAYYHO-TIONMYJISIPHOW WH(OPMANWK, TOJYYCHHONH W3 pPa3IMYHbIX HCTOYHUKOB, KPHUTHYECKH
aHATM3UPOBATH MMOJTydaeMyI0 HHPOPMAIIHUIO;

- IPUBOJIUTH TIPUMEPHI BKJIaJIa POCCHICKHUX U 3apYOeKHBIX YIEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, 0OBSICHEHHUE MPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

- HCHOJBh30BaTh TEOPETUYECKHWE 3HAHWA 1O (U3WKE B TIOBCEAHEBHOW KHU3HHU IS
obecnieueHus 0€30aCHOCTH IpY 0OpallleHNnH ¢ MPUOOpaMH U TEXHUYECKUMU YCTPOUCTBAMH, JJIs
COXpaHEHHS 3JI0POBbSI U COOIOJICHHUSI HOPM 3KOJOTHYECKOTO TOBEJICHUS B OKPYKAIOIIEH Cpefie;

- paboTaTh B TpyIIE C BBIIOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJIEH, TUIAHHPOBATH
paboTy TpymIbl, parOHAIBHO paclpenesaTh O0S3aHHOCTH M IIAHWPOBATH JEATEILHOCTH B
HECTaHIAPTHBIX CHUTYalUsX, OICHUBATh BKJIAJ KaXKIOTO W3 YYaCTHHKOB TPYIIIBI B pEIICHUE
paccMaTpuBaeMoi mpoOIeMBI.

11 KIIACC

B npouecce uzyuenus Kypca ¢pusuxu 6azoeozo yposua 6 11 knacce ooyuarouguiics
Hayuumca:

- IGMOHCTPHUPOBATh Ha MPUMEpaxX poJib U MeCTO (GU3UKHU B (POPMUPOBAHUHN COBPEMEHHOM
Hay4YHOW KapTHHBI MUpPa, B Pa3BUTHUU COBPEMEHHON TEXHHKU M TEXHOJOIMH, B MPAKTUYECKOMN
NEeSITeIbHOCTH JIFOJIEH, 11IEI0OCTHOCTh U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA;

- YUUTBHIBaThb TPaHULIBl MPUMEHEHUS H3YYCHHBIX (PU3UUYECKHX MOJENCH: TOYEeUuHbIH
AIIEKTPUYECKUI 3apsi, JIyd CBETa, TOUEUHBII HCTOYHHK CBETA, AJIEpHAs MOJIEJIb aTOMa, HyKJIOHHAs!
MOJIeJIb AaTOMHOTO si/ipa MpHU PEeLIeHNH PU3NYECKUX 3a/1a4;

- pacro3HaBaTh (U3NYECKUE SBJICHUS (IIPOLECCHI) U OOBSICHIATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKHN U KBAHTOBOM (DPU3MKU: 3JEKTpUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAas
UHAYKLWS, JACWCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM U JABIXKYILMHCA 3apsij,
AJIEKTPOMArHUTHbIE KOJIEOAHUS U BOJIHBI, IPSAMOJIMHEHHOE PACIIPOCTPAHEHHUE CBETA, OTPAXKEHUE,
nperomiieHue, uHTepdepeHus, Audpakuus U TOJSpU3alMs CBeTa, JAUCIEpPCHs CBETa,
dboTornekrpuuecknii 3pdext (PpotorddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJIOPO/ia, ECTECTBEHHAs U UCKYCCTBEHHAs paJMOAKTUBHOCTb;

- ONMCHIBATh U3yYEHHbIE CBOMCTBA BelleCcTBa (3JIEKTPUUECKHE, MATHUTHBIE, ONITUYECKHE,
AJIEKTPUYECKYIO MTPOBOJUMOCTD PA3IIMYHBIX CPEN) U AJIEKTPOMAarHUTHBIE SIBIEHUS (IIPOILECCHI),
UCHOJIb3YSl (U3MYECKUE BEIUYMHBL: DJJIEKTPUYECKUN 3apsl, CHUJla TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, JIEKTPUUYECKOE COMPOTUBIICHUE, PA3HOCTDh MOTEHIIMAJIOB, AIEKTPOABIKYILAs CUJIa,
paboTa ToKa, MHIAYKLUHS MarHUTHOTO moJid, cuia Ammnepa, cuia JlopeHna, MHAYKTUBHOCTh
KaTYILKH, SHEPrusi 3JIEKTPUUYECKOr0 M MArHMTHOIO TOJI€H, MepHoJ M 4acToTa KosieOaHWil B
KoJiebaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKAa B MPOLIECCE TAPMOHUYECKUX DJIEKTPOMATHUTHBIX
KojeOaHui, (OKyCHOE pPAcCTOSHME W ONTHYECKas CHJa JIMH3bI, NPU OMHCAHUM MPABUIBLHO
TpakTOBaTh (DUBUYECKUN CMBICI HCIOJIB3YEMbIX BEJIMYMH, UX OO0O3HAUEHUS W EAUHMIIBI,
yKa3bIBaTh (hOPMYJIbI, CBS3bIBAIOLINE JAaHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BEIMYUHAMMY;

- ONHCHIBaTh HM3yYCHHbIC KBAHTOBBIE SBJICHUSI M IPOLIECCHI, HCMOIb3Ysd (U3HUECKUE
BEJIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, SHEPrHs U
UMITyJbC (OTOHA, MEpUOJ IoJIypacmazna, SHEPrusl CBSI3M ATOMHBIX SJep, IpU OMHCAHUU
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MPaBMWJIBHO TPAKTOBaTh (PU3MUECKUM CMBICI HCIHOJIb3YEMBIX BEJIMYMH, UX OOO3HAUECHUS U
€MHULIbI, YKa3bIBaTh (OPMYJbl, CBA3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JPYTUMHU
BEJIMYMHAMH, BBIUUCIIATH 3HAaUCHHUE (PU3MUECKON BEJIMYMHBI;

- aHAJIM3UPOBaTh (PU3UUECKUE MPOLIECCHl U SBJIEHUS, UCHOJIb3Yd (PU3NUYECKUE 3aKOHBI U
npuHOUNbBL:  3akoH Owma, 3aKOHBI IOCJIEOBATEIBHOTO M MapauIeIbHOIO COEAMHEHUS
IIPOBOJHMUKOB, 3akoH JDkoymsa-JleHnma, 3akOoH  JJEKTPOMAarHUTHOM — MHAYKIUHM, 3aKOH
MPSIMOJIMHENHOIO PACIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHHUS CBETA, 3aKOHbBI MPEIOMIICHUS
CBeTa, ypaBHeHHe DiHIITeHA 17151 poTor(ddeKTa, 3aKOH COXpaHEHUS SHEPTHH, 3aKOH COXPAHEHHUS
UMITYJIbCa, 3aKOH COXPAHEHHUS 3JIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHMs] MacCOBOIO 4HMCIa,
nocTynarel bopa, 3akOH paJMOaKTUBHOIO pacmaja, IpU 3TOM pPa3jinyaTbh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHa, €ro MaTeMaTH4eCKO€ BBIPAXKEHHE W YCJIOBHS (IpaHULbI, 00JACTH)
MIPUMEHUMOCTH;

- ONPENEINIATh HAlpaBJI€HUE BEKTOpAa MHAYKIIMM MAarHUTHOTO MOJISl IPOBOJHUKA C TOKOM,
cuibl Amriepa u cuibl JlopeHna;

- CTPOUTH U OMHCHIBATh H300paKeHNE, CO3]aBaEMOE TUIOCKUM 3€PKaJioM, TOHKOM JINH301;

- BBINOJIHATH 3KCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3UYECKUX SIBJIEHUH U IPOLECCOB C
UCIIOJIb30BAHMEM  MPSAMBIX, H KOCBEHHBIX H3MEPEHUH: TMpu ITOM  (OpPMYIUPOBATH
npobieMy/3aauy u THIOTE3y y4eOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEITI0KEHHOTO
000py10BaHUs, TPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBO/IBI;

- OCYUIECTBJISITH NpPSIMbIE U KOCBEHHBbIE W3MEpPEHHS (PU3NYECKUX BEIUYUH, MPHU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO M3MEPEHHS U MCHOJIb30BaTh H3BECTHBIE METOJ/bl OLIEHKU
ITOIPEIIHOCTEN U3MEPEHNH;

- HCCleNoBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH C HCIOJIb30BAHUEM MPSMBIX
U3MEpPEHUM: MpPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThl MOJy4EHHOM
3aBUCUMOCTHU (PM3NYECKUX BEJIMYMH B BUJE TaOIUI U IpauKOB, AETIaTh BHIBObI 10 PE3Yy/IbTaTaM
HCCIIEIOBAHUS;

- coOmroaTh mpaBuia OE30MacHOrO TpyJAa MpHU MPOBEIECHUU HCCIECJOBAaHUM B paMKax
y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-UCCIENOBATENIbCKOM U MPOEKTHON JeATENbHOCTH C
HCI0JIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOpPHOTO 000PYIOBaHMUS;

- pewmaTh pacy€THbIE 3aJaud C SIBHO 3a/JlaHHOM (PU3WYECKON MOJEINbl0, HCIOJIb3Ys
¢u3nueckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJjaul BbIOUpaTh (PU3HMUECKYIO
MOJI€NIb, BBIAEIATh (PU3HUECKHUE BEIUYMHBI W (OPMYIbI, HEOOXOAUMbIE Uil €€ pelIeHHs,
MIPOBOJUTH PAacUY€Thl U OLICHUBATh PEAbHOCTh MOJYYEHHOIO 3HaUeHUs (PU3UYECKOI BEJIMYUHBL;

- pemiaTth KaueCTBEHHbIE 33[]a4l: BHICTPAUBATH JIOIMYECKU HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXJ€HUH C HCHOJIb30BAHHEM H3YUYEHHBIX 3aKOHOB, 3aKOHOMEpPHOCTEW U (PU3HUECKUX
SIBJICHU;

- HCIOJIb30BaTh IPU PEHIEHUM Y4YeOHBIX 3aJady COBPEMEHHbIE HH()OPMAaIOHHBIE
TEXHOJIOTUU JUIsl TOUCKA, CTPYKTYPHUPOBAaHHUS, MHTEPIpPETALUU M TMpEACTaBICHUs y4eOHOH M
Hay4YHO-TIONYJISIPHONM HMHGOpPMAalMK, IOJYYEHHON M3 pa3IMYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJYyYaeMYyIo HH(OpMaIIHIO;

- OOBSACHATH NPHUHLMIIBI JIEHCTBUS MaIllMH, NPUOOPOB U TEXHUYECKHX YCTPOUCTB,
pa3ianyath yCIoBHUS UX O€30M1aCHOTO MCIOJIb30BaHUS B IOBCEIHEBHOM KU3HU;

- IPUBOJUTH IPUMEPHI BKJIa/la POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 0ObSICHEHHE MTPOLIECCOB OKPYXKAIOLIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUI;

- HCIOJIb30BaThb TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCETHEBHOM JKU3HMU IS
obecnieueHus 0€30aCHOCTHU IpY 0OpallleHHnH ¢ MPUOOpaMH U TEXHUYECKUMU YCTPOUCTBAMH, JJIs
COXPAHEHHUS 3/I0pPOBbs U COOIIOAECHUS HOPM SKOJIOTMUECKOT0 TIOBEJICHUS B OKPYKAIOILEH Cpe/ie;

- paboTaTh B TpyIMIE C BBIMNOJHEHUEM pPA3IMUHBIX COLMAIbHBIX POJIeH, MIaHUPOBATh
paboTy Ipynmbl, palMOHAIbHO paclpeAcsaTh 00S3aHHOCTH U IUIAHUPOBATh JESATEIbHOCTh B
HECTaH/JAPTHBIX CUTYaLUSX, OLEHUBATh BKJIAJ KaXIOrO0 U3 YYaCTHMKOB TPYIIbl B pPELIECHUE
paccMaTpuBaeMoi mpooOJIEeMBI.
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