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[InoraukoBo, 2023
PaGouas nporpamma no ¢u3MKe Ha YpoBHE CpeaHero oOiiero oopasoBaHusi (0a30BbIN YPOBEHb U3YUYEHUS
IpeaMeTa) COCTaBlieHa Ha OCHOBE MOJOKEHHMM M TpeOoBaHMH K pe3yabTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaTeIbHON TPOTPaMMBI, TpENCTaBIeHHBIX B @eepansbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
cra"napre cpenHero oomiero oOpaszoBanus (PI'OC COO), a Takke c ydé€roMm denepaabHON paboueit
nporpaMMbl BocnuTanus W KoHmenuu npernonaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTeIbHBIX
opranuzaiusax Poccuiickoit @enepannu, pean3yromux OCHOBHbIE 00pa30BaTeIbHbIe IPOrpaMMBbI.

INOACHUTEJIBHAS 3AIIMCKA

Conepxanue Ilporpammbl HampaBieHO Ha (DOPMHUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa
yuammxcs 10—I11 xmaccoB mpm  oOyueHmn uX (Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-eATeNbHOCTHOTO moaxona. Ilporpamma coorBerctByeT TpeboBanusiv PI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, IPEIMETHBIM U METANpPEIMETHBIM pe3yibTaTaM 00yueHUs, a TaKKe yUUTHIBAET
HEOOXOMMOCTh peaJH3allMd MEXIPEIMETHbIX CBsi3ed (U3UKU C €CTECTBEHHO-HAyYHBIMU Y4EOHBIMU
npeaMeramMu. B HeH OIpenensioTcss OCHOBHBIC LEIM W3yYeHUs (HU3MKHM Ha YpOBHE CpPEIHEro OOIIero
o0pa3oBaHMsl, IUIAHUPYEMbIe pe3yJbTaTbl OCBOCHUS Kypca (PU3MKH: JUYHOCTHBIE, MeETalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[Tporpamma BKJIIOUaET:

* IUIAHUPYEMbIE pPE3y/lbTaTbl OCBOEHMSI Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM YHCJIE IPEIMETHbIE
pe3yJIbTaThl O rojlaM 00yueHMs;

* comepxanne yuyeOHoro npeamera « Pusmnkay» 1o rogam o0ydeHHUs;

*TEeMaTUYEeCKOE IUIAHUPOBAHHE C YKa3aHHWEM KOJIMYECTBA YAaCOB HA M3YUYCHUE KaKJOW TeMbl U HMPUMEPHOM
XapaKTePUCTUKON yUeOHOU NesITeTbHOCTH YUAIUXCS, PeaTu3yeMOl PU H3YYCHUH STUX TEM.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEIMETA K®U3UKA>>

du3mKa Kak HayKa 0 HanOosee OOLIMX 3aKOHaX MPUPOJIBL, BBICTYIIAs B KA4ECTBE yU4eOHOTO MpeaMeTa B
IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJl B CHCTEMY 3HAHHM 00 OKpYXKaroleM MUpeE.
[IkonbHBIA Kypc (HU3UKH — CHUCTEMOOOPA3yIOIIMH Ui €CTECTBEHHO-HAyYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIbKY (hU3MUECKHe 3aKOHBI JIEKAT B OCHOBE IPOLECCOB U SIBICHHUH, M3yyaeMbIX XUMMEH, OHOIOTHEH,
¢busnueckoii reorpadueit u actpoHomuei. lcrnonp3oBaHue W aKTUBHOE MpUMEHEHHE (U3NYSCKUX 3HAHUUN
olpeJiesIAeT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, IOJMYyYeHHs HOBBIX MaTe€pHaJioB C 3aJaHHBIMU CBOMcTBaMH W Jap. M3ydeHue (U3MKH BHOCUT
OCHOBHOM
BKJIaJ B (hOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa ydalmxcs, B (opMupoBaHHe YyMEHHH
HNPUMEHATh Hay4HbIH METOJI TIO3HAHUS MIPH BBITIOJIHEHUH UMHU Y4€OHBIX UCCIIEAOBaHHUM.

B ocHOBy kypca ¢u3uKM CpeiHEel IIKOJIBI MOJOXKEH Ps UAeH, KOTOpble MOXKHO PaccMaTpHBaTh Kak
HPUHIUIBI €70 TOCTPOSHHUS.
Hoea uenocmunocmu. B COOTBETCTBUM C HEH KypC SBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COAEPIKHUT
Marepuai U3 Bcex pas3zienioB GU3UKH, BKIIOYAET KaK BOIIPOCHI KIIACCUYECKOH, TaK M COBPEMEHHON (PU3UKH.
Hoea zenepanuszayuu. B cOOTBETCTBMM C HEil Mmarepuan Kypca (U3UKH O00beAMHEH BOKPYT (DU3MUYECKUX
Teopuil. Benymum B Kypce sBiseTcs (OPMHUPOBAHHE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pHH,
BELIECTBE U IOJIE.
Hoea cymanumapuszayuu. EE peanusanus npennosnaraeT HCIOJIb30BaHUE T'yMaHUTapHOIO MOTEHLUANa
¢u3uueckoil HayKH, OCMBICICHHE CBS3M pa3BUTHA (U3UKA C pPa3BUTHEM OOLIECTBA, a TakKXke C
MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH U 3KOJIOTMUECKUMU MPOOIeMaMH.
Hoea npuxnaouoii nanpaenennocmu. Kypc ¢(usmku mnpeamnonaraeT 3HAKOMCTBO C IIMPOKUM KPYyrom
TEXHUYECKHUX U TEXHOJOIMUECKUX MPUII0KEHUIN U3yUEHHBIX TEOPHUI U 3aKOHOB.
Hoea 3konocuszayuu peanusyercs IOCPEACTBOM BBEIEHUS DJJIEMEHTOB COAEpPXKAHUS, IOCBALIEHHBIX
HKOJIOTUYECKUM ITPOOIEMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PA3BUTUEM TEXHUKU M TEXHO-
JOTHHA, a Takke OOCYXICHHS TMpoOJeM palMOHAIBHOTO MPUPOIONOJIB30BAaHUS U JKOJOTMUYECKON
0€30I1aCHOCTH.

CTepXHEBBIMH JJIEMEHTaMU Kypca (U3MKH CcpeaHed MIKOJIbI SBISIOTCS (PHU3MUYECKUE TEeopUuu
(popmupoBaHue MpeNCTaBICHUH O CTPYKType MOCTpPOeHHUs (usnueckoil Teopuu, poiu (pyHIAaMeHTaIbHBIX



3aKOHOB W TNPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUIX O MPUPOAE, IPaHUIAX MPUMEHUMOCTU TEOPHUil, A
ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CHCTEeMHO-ICATETbHOCTHBIA  MOIX0J B Kypce (U3MKM peanusyercss Ipexkie Bcero 3a Cuér
OpraHM3aIH dKCIIEPUMEHTANIbHOM JiesTenbHOCTH oOyyatomuxcs. /st 6a30Boro ypoBHs Kypca (GU3HKH — 3TO
UCIIOJIb30BaHUE CUCTEMBI (DPOHTATBHBIX KPATKOBPEMEHHBIX KCIIEPUMEHTOB U JJaOOPAaTOPHBIX pabOT, KOTOpbIE
B IIporpaMMe OOBbEeIMHEHBbl B OOLINI CIMCOK YYEHHMYECKHX MPAKTUYECKUX paboT. BuljeneHue B yka3aHHOM
nepeyHe JabopaTopHbIX paboT, MPOBOAMMBIX [JISI KOHTPOJIS M OLEHKH, OCYUIECTBISETCS YYaCTHHKAMH
00pa3oBaTeIbHOTO TIpolecca HCXOAS M3 OCOOCHHOCTEH TEMAaTHYECKOTO IUTAHWPOBAHHS W OCHAICHHS
kabuHeta pusuku. [Ipu rToM oOecnieunBaeTcst oBnafeHne 00yJaIONTUMUCT YMEHUSMU MPOBOJUTH KOCBEHHBIE
U3MEPEHMs], HCCIEJOBAHMUS 3aBUCHUMOCTEN (U3NYECKUX BEJIMYMH W IOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX THIIOTE3.

bonblioe BHMMaHuE YHAENSETCS PEIHICHUI0 pacu€THBIX M KaueCTBEHHbIX 3ajad. l[lpum stom ans
pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a7a4ddl C SBHO 33JIaHHOM (DM3MUYECKOM MOAEINBIO, MO3BOJIAIONINE
IPUMEHSATh M3YUYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfesa Kypca, TaK U MHTETpUpYs 3HAHUS
U3 pa3HbIX pa3aenoB. JlJisg KaueCTBEHHBIX 3a7ja4 MPUOPUTETOM SBISIFOTCS 3a7aHusI Ha 00BSICHEHHE MTPOTEKAHUS
(GU3NUECKHX SBICHUH W TPOIECCOB B OKpPY’KAIOMICH KU3HH, TpeOyromre BpIOOpa (pr3nmuecKkoit MOAenu s
CUTYaIlUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO K MarepuaibHO-TEXHUYECKOMY OOECIECUCHHIO
y4eOHOro mporecca 0a30BbIi ypoBeHb Kypca (DU3HKU B CPEeIHEH MIKOJIEe U3yYaeTCsl B YCIOBUSIX MPEIMETHOTO
kabuHera (m3ukn. B kaOuHere ¢GU3MKM HWMeeTcs HEOOXoauMoe J1abopaTopHOe OOOpYIOBAHHE IS
BBITIOJTHEHUSI yKAa3aHHBIX B MpOrpaMMe YYEHMUYECKHX MPaKTUYECKUX pabdoT M JEeMOHCTPAIMOHHOE
0o0opynoBaHue.

JlemoHcTpanoHHoe 00opynoBaHue (QOPMHUPYETCS B COOTBETCTBUU C MPHHIIMIIOM MHHHMAIbHOM
JIOCTaTOYHOCTU U 00€eCIeunBaET IMOCTAHOBKY IEPEUYUCICHHBIX B MPOrpaMME KJIFOYEBBIX JEMOHCTpALUil ass
UCCJIEIOBAHUSA M3y4YaeMbIX SIBICHUH M TMPOLIECCOB, SMIIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKHUX MPUMEHEHUH.

JlaboparopHoe o0OOpynOBaHME M YUYEHHYECKUX TMPAKTUYECKUX paboT QopMmMHupyeTcs B BHIE
TEMaTHYECKUX KOMIUIEKTOB U 00ECIIEUNBAETCS B pacy€Te OJJHOTO KOMITJIEKTA Ha IBYX OOyYaroIIUXCsl.
TemaTnueckue KOMIUIEKTHI JaOOPaTOPHOTO O0OOPYIOBaHMS BKIIIOYAIOT aHAIOTOBBIE U IU(POBBIE MPHOOPHI, a
TaK)Ke KOMITBIOTEpHBIE U3MEPUTEIbHBIE CUCTEMBI B BHJIE IIU(PPOBHIX JTa00PaTOPHIA.

HEJU U3YYEHUSA YYEBHOI'O NIPEIMETA K®U3UKA>
OCHOBHBIMH TIETISIMU M3y4€HUS PU3UKHU B 00111eM 00pa30BaHUU SBISIOTCS:
— (dopMHUpOBaHHE MHTEpPECa W CTPEMIICHUS OOYYaOUIMXCSl K HAyYHOMY M3YYCHHUIO MPHPOIBI, Pa3BUTHE MX
MHTEJUIEKTYaIbHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH;
— pa3BUTHE TPEACTABICHUH O HAyYHOM METO/IE TO3HaHUS W (OPMHPOBAHUE HCCIIEIOBATEIHCKOTO
OTHOIICHHS K OKPY>KAIOIIUM SIBICHUSIM;
— (¢opMHpPOBaHHE HAYYHOTO MHPOBO33PEHHsI KaK pe3yJbraTa HW3y4YeHHs OCHOB CTPOCHHS MAaTepHH M
(byHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;
— (¢opMHpPOBaHUE YMEHUH OOBSICHATH SIBICHHS C HCIOJIb30BaHUEM (PH3MUECKUX 3HAHWH W HAyYHBIX
JIOKa3aTeINbCTB;
— (dopMHUpOBaHUE TIPEACTABICHUI O PONU (PU3MKHU UL PA3BUTHUS APYTMX €CTCCTBCHHBIX HAyK, TEXHHKH H
TEXHOJIOTHM.
JlocTmkeHue ITHX 1ejiei 00ecieyrBaeTCsl PEIICHUEM CIISIYIOIUX 3a1a4 B IPOIecce 3yueHUs Kypca GU3nKu
Ha YPOBHE CpelIHEero oo1iero oOpa3oBaHMs:
— MPHOOpPETCHUE CUCTEMbI 3HAHUK 00 OOUIMX (HU3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIFOYAs
MEXaHHKY, MOJICKYJISIPHYIO (DU3HKY, SIIEKTPOIMHAMHKY, KBAHTOBYIO (DM3HKY M 2JIEMEHTHI aCTPODU3UKH;
— (¢opMHpOBaHUE yYMEHUI NMPUMEHSITh TEOPETUYECKHE 3HAHHS I OOBSCHEHUS (PU3MUYECKUX SIBICHUU B
NPUPOJIC U JUTS NPUHSTUS IPAKTUYECKUX PEIICHHU B TIOBCETHEBHOM KU3HHU;
— OCBOGHHE CITOCOOOB PEUICHHUS PA3JIUYHBIX 3a/1a4 C SIBHO 3a/IaHHOU
¢u3uueckoii MOJENbI0, 33434, MOAPA3yMEBAIOIIMX CaMOCTOSTEIbHOE CO37aHue (PU3MYECKOH MoaemH,
aJICKBaTHOMW YCJIOBUSIM 3a/1a4H;
— TIOHUMaHHEe (PU3MYECKUX OCHOB M TMPHHLMUIOB JEHCTBUS TEXHHUUYECKUX YCTPOWCTB M TEXHOJOTHUECKUX
MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEIY;
— OBJIAJICHHE METOJaMM CAMOCTOSTENFHOTO IJIAHWPOBAHHS W TPOBEACHUS (PU3MUECKUX HKCIIEPHMEHTOB,
aHaIM3a ¥ HHTepIpeTai HHPOPMAIINH, OTIPEICTICHHUS JTOCTOBEPHOCTH MOTYICHHOTO



pe3yibTara;
— CO3/IaHME YCIIOBUH JIs1 pa3BUTHSI YMEHUI MPOEKTHO-UCCIIE0BATENbCKOM, TBOPYECKON AESITETLHOCTH.

MECTO YYEBHOI'O IPEIMETA <K®U3UKA>> B YYEBHOM IIJIAHE
B cootBerctBUn ¢ ®I'OC COO ¢Pusuka sBuseTcss 00s3aTelbHBIM MPEIMETOM Ha YPOBHE CPEIHETO OOIIero
obOpasoBanus. [lanHas mporpaMma npeaycMarpuBaeT uzydyenue Gusuku Ha 6a30BOM ypoBHE B 00bEMe 136 4 :
B 10 knacce — 68 4acoB (2 yaca B Hezeno), B 11 kmacce — 68 yacoB (2 yaca B HEZEIIO).

COJIEP)KAHUE YYEBHOI'O ITIPEJIMETA <®U3HKA>
(BA3OBBII1 YPOBEHD)

10 kiaace

PA3JIEJI 1. ®PU3UKA U METO/Ibl HAYUHOI'O IIO3HAHUWA

®u3nka — Hayka o npupoze. Hayuneie MeToabl TO3HAHUS OKPY’KAKOIIET0 MUpa. Poiib skcriepuMeHTa u
TEOPHH B IpOLleCcCe MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3HKE.

MopnenupoBanue pu3nyecKux siBIeHUH U npoueccos. Hayunsle runoressl. @usnueckue 3aKOHbI U
TeopHuH. I paHULIBI IPUMEHUMOCTU (PU3UUECKUX 3aKOHOB. IIpuHIMI COOTBETCTBUS.

Ponb 1 MecTo ¢pusnku B popMHUpOBaHUM COBPEMEHHOIN HAYYHOU KApTHUHBI MUPA, B IPAKTUYECKOM
JIeATEIIbHOCTH JIFOIEH.
Hemoncmpavyuu
1. AnanoroBsle U M(POBBIE U3MEPUTENIbHbBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

PA3JIEJI 2. MEXAHUKA
Tema 1. Kunemaruka

Mexannueckoe aABuxkeHHE. OTHOCHTENBHOCTh MEXaHMYecKoro pABmxkeHus. Cucrema oOTcuéra.
Tpaekropus.

[Tepemenienue, CKOpoCcTh (CpeaHssi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepHalbHOM
TOYKH, UX IPOEKIIMU HA OCH CUCTEMBI KoopauHaT. ClIokeHUE MEepEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U pPaBHOYCKOpEHHOE MpPSIMOJHHEHHOEe NBIKeHHe. [pa@uKku 3aBUCHUMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHNS MaTEPUAIbHOU TOUKH OT BPEMEHU.

CBoboaHoe nazieHne. YCKopeHrue CBOOOTHOTO MaICHHUS.

KpuBonnneiiHoe aBukeHue. J[BUKEHHE MaTepHAIbHOM TOYKHA O OKPYKHOCTH C MOCTOSIHHOM IO
MOIYTI0 CKOPOCThIO. YIJIOBasi CKOPOCTh, JIMHEWHas ckopocTh. Ilepuom wu yactota oOpalieHus.
[{eHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHuyeckre yCTpoucTBa U MPAKTUUECKOE MPUMEHEHUE. CIUAOMETP, IBUKEHNUE CHAPSI0B, LIETIHbIE U
pPEMEHHBIC TIEpeaaYn.

/emoncmpayuu

1. Mozens cucteMbl OTCUETA, WILTIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK JIBUKEHUSI.
2. [Ipeo6pa3oBanue ABMKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

3. [TageHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

4. HaGmrogenue IBUKEHUS Tela, OPOIIEHHOTO MO/ YIIIOM K TOPU30HTY M TOPU30HTAIIBHO.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
W3ydeHne ABMKEHUS Telia, OpOIIEHHOTO TOPU30HTAIBHO.
JI/p Ne 1. M3ydeHue ABUKEHMS Teja MO OKPY>KHOCTH.

Tema 2. /Ilunamuka

[Tpunnun orHocuTenbHOCTH 'anunesd. [lepBriit 3akon Herorona. MHeprianbHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [punimun cynepno3uiiuu cui. Bropoit 3akon HeroToHa /17151 MaTepuaibHON TOYKH.
Tpetuii 3akoH HproTOHA 17151 MaTeprualibHBIX TOYEK.

3akoH BcemupHoro Tsarotenus. Cuia tsxectu. [lepBasi kocMudeckast CKOPOCTb.

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



Tpenue. Bunbl Tpenus (mokosi, ckoibxeHus:, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHuUs
CKOJIbKEHUS M cuia TpeHus nokos. Koapouuuent tpenus. Cuna cOnpoTHBIEHUS NPU JBUKEHUU Tela B
KUJKOCTH WJIU Ta3e.

[TocTynarenbHO€ U BpaliaTenbHOE ABM)KEHUE aOCOJIIOTHO TBEPAOTO Tela.

MOMEHT cHIIBl OTHOCUTENBHO OCH BpauleHus. [1neuo cuibl. YeiaoBus paBHOBECHUS TBEPOTO TENA.

TexHuueckre ycTpoilCTBa U MPaKTUUYECKOE MPUMEHEHHUE. TMOAIIUIHUKY, JBHKEHUE HCKYCCTBEHHBIX
CITyTHUKOB.

Hemoncmpayuu
1. SIBnenue nHEpLUUH.
2. U3mepenue cui.
3. CroxxeHue CHil.
4. 3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Je(OpMaInu.
5. HesecomocTts. Bec Tena nmpu yCKOpEeHHOM NOABEME U MAJCHUH.
6. CpaBHEHHUE CWJI TPEHUS MOKOS, KAUYCHUS U CKOJIBKCHUSI.
7. YcnoBust paBHOBeCUs TBEPIOrO Tea. Bupl paBHOBECHS.
Yuenuueckuit sxkcnepumenm, nabopamopnoie padomut
1. HccnenoBaHue ycioBHil paBHOBECHUS TBEPAOIO Tela, UMEIOUIETO OCh BPAILCHHUS.

Tema 3. 3aKoHBI COXPAHEHHUSI B MEXaHHKeE
Nmmynbe marepuanbHOM TOYKH (T€Ja), CUCTEMBbl MaTepuaibHbIX ToYeK. IMITynbC CHIIBI 1 M3MEHEHUE
UMITyJbca TeJa. 3aKOH COXpaHeHUsl UMITYlbca. PeakTHBHOE BIKEHUE.
Pabora cunbl. MOIIHOCTH CUJIBL.
Kunernyeckast s3Heprusi MaTepuaibHOM Touku. TeopeMa 00 U3MEHEHHH KUHETUYECKOM SHEPTUH.
[TorennmanpHast dHeprusi. [loTeHmmManpHash JHEpPrust ynpyro JaeGopMHpPOBAaHHON TIPYKUHBI.
[ToreHumanpHas SHEPrUs Tena BOIM3H MOBEPXHOCTH 3EMIIH.
[ToTenmanbHbie U HEMOTEHUUANbHBIE CHIBL. CBsi3b pabOTHl HEMOTCHIIMAIBHBIX CHUJI C U3MEHEHHUEM
MEXaHWYEeCKOW IHEPTHH CUCTEMBI Tel. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUH.
Vipyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckne yCTpoHCTBa U MPAKTHUECKOE MPUMEHEHHUE: BOAOMET, KOMEP, MPY>KUHHBIN MUCTOJIET,
JIBIDKEHUE PAKET.
Hemoncmpayuu
1. 3aKoH coXpaHEHUs UMITYJIbCA.
2. PeakTHBHOE NBMXCHUE.
3.Ilepexox MOTeHLMAIBLHONW SHEPTUU B KHHETUUECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopuvie padomot
1. 3ydeHnune abCONOTHO HEYIPYTOTO yAapa ¢ MOMOIIBIO TBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
JI/p Ne 2. M3ydyeHue 3akoHa COXpaHEHHSI MEXaHUYECKOW SHEPTHUH.

PA3/IEJI 3. MOJIEKVIJIAIPHA S ®U3UKA 1 TEPMO/IMHAMUKA
Tema 1. OCHOBBI M0JIEKYJ/JISIPHO-KHHETHYECKOH Teopuu

OCHOBHBIE TOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOW TEOpUM W HUX OIBITHOE OOOCHOBAHUE.
Bbpoynosckoe nemxenue. Auddysus. Xapakrep IBIKEHUS U B3aMMOICHCTBUS YacTHII BemiecTBa. Moze-

JM CTPOEHUS Ta30B, XKUIKOCTEH M TBEPABIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX MOJIENIEH.
Macca u pa3zmepsl Mosnekyn. Konuuectso Bemectsa. [locTtossHHas ABoraapo.

Tennosoe paBHoBecue. Temneparypa u e€ nsmepenue. lllkana temneparyp Llenscus.

Mogenp uaeanpHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYISPHO-KMHETUUECKON TEOpUM HIEAIbHOIO
raza. AOCoItOTHasi TeMmIeparypa Kak Mepa cpelHeil KMHETUYECKOW SHEpIrUu TEMIOBOIO IBMKEHHs YacTHUI
raza. Illkana temneparyp KenpBuna. I'a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. 3akoH
JanbroHna.
W3ompouieccel B HI€ATBHOM ra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BelllecTBa. |paduueckoe mpencTaBieHUe
U30IIPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHuueckre yCTpoiCTBa U IPAKTUUECKOE IPUMEHEHHUE. TEPMOMETP, OApOMETP.
Hemoncmpayuu
1. OnbITHI, TOKa3BIBAIOIINE AUCKPETHOE CTPOEHHUE BEUIECTBa, POTOrpaduu MOJIEKYI OPraHUnIeCKIX
COEIUHEHU.
2. OnbiThl N0 AU DY3UH KUIKOCTEH U Ta30B.



3. Mogeinb O6pOyHOBCKOTO JIBHKEHHUSL.

5. OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHHE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Yuenuueckuii sxcnepumenm, nadopamopnuie pabomut

1. Onpenenenrie Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE U3MEpEHUN 00bEMa KOMHATHI, 1aBJICHUS U
TEeMIIepaTypbl BO3/1yXa B HEMl.

JI/p Ne 3. ViccnenoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUSI pa3peKEHHOTO Tras3a
(OxcnepuMeHTanbHas npoBepka 3akoHa [ eif-Jlroccaka).

Tema 2. OCHOBBI TepPMOINHAMHUKH

TepMonunamuueckass cucTeMa. BHYTpeHHsIE SHEpPrusi TEPMOJWHAMUYECKONM CHUCTEMBl U CIOCOOBI €&
n3MeHeHus. KonmdecTBo Te MiioTel U paboTa. BHyTpeHHSsI SHeprusi OAHOATOMHOTO HealbHOTO raza. Buabl
TEIJIOTIEPEIaun:  TEIJIONMPOBOJAHOCTh, KOHBEKIIHS, M3JIyuYeHHE. YAelbHas TEIUIOEMKOCTh BEIIECTBa.
KonnuecTBo TEMmI0ThI NpU TEIjionepeaaye.

[Tonsitne 00 ammabarHOoM mporiecce. [lepBrlil 3aKkoH TepMonuHaMuKkd. [I[puMeHEeHHe TIepBOTO 3aKOHA
TEPMOAMHAMUKH K H3ormpoueccaMm. [ paduueckas nateprperarus paboThl rasa.

BTtopoii 3akon TepmonrHamMuku. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBble MamuHbl. [IpUHIMIBI TeHCTBUS TEMIOBBIX MaluH. [IpeobpazoBaHus SHEPTUU B TEILIOBBIX
mammHax. KITJ[ rerutoBoit mamunsl. [{ukn Kapro u ero KIT/]. Dkonorudeckue mpoOieMbl TEII0O3HEPTETHKH.

TexHuueckre ycTpoiicTBa U MpaKTHUYECKOE MPUMEHEHHE: JABUraTellb BHYTPEHHEr0 CropaHusi, ObITOBOM
XOJOAWIBHUK, KOHJIUIIUOHED.

/emoncmpayuu

1. V3MmeHeHHMe BHYTPEHHEW HHEPrUM Tejla IMPH COBEPIICHHH pPa0OTHI: BBUICT MPOOKH W3 OYTBUIKH ITOJ
JIECTBHEM CKATOTO BO3/yXa.

2. VI3meneHue BHYTpEHHEN SHEPTrUuu (TeMIIepaTyphbl) Teja Mpu Terionepeaaye.

3. Monenu napoBoii TypOHHBI, IBUTaTessi BHYTPEHHETO CTOPaHHUsl, PEaKTUBHOTO JIBUTATEISL.

Yuenuueckuit s3xcnepumenm, nabopamopnuie padomut

Tema 3. ArperaTHble cocTosiHUS BenlecTBa. Ma3oBble Mepexoabl

[TapooOpa3zoBanue u koHAeHcanus. Vicnapenue u kuneHue. AGCONIOTHAS U OTHOCUTENbHAS BIaKHOCTh
Bo3nyxa. Hackimennsit nap. YaenbHas TemioTa napooopa3oBanusi. 3aBUCUMOCTh TeMIIepa-

TYpbI KATIEHUS OT JAaBJICHHUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHH30TPOIHUS CBOMCTB KpHCTAIIIOB. JKuakue
kpuctaiibl. CoBpeMeHHble Marepuanbl. [lmaBneHne M KpucTaM3anus. YAelbHas TEIUIOTa IUIABJICHHUS.
CyOnmumanmusi.

VYpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue YCTPONCTBA W TPAKTUYECKOE TMPUMEHEHUE. TUTPOMETP M TICUXPOMETpP, KaJOpUMETP,
TEXHOJIOTUH TMOJIYYEHUS CO BPEMEHHBIX MaTEPUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHO-TEXHOJIOTHH.
Hemoncmpayuu

1. Kunenue npu HOpMaabHOM U MOHUKEHHOM JIaBJICHUU.

2. CriocoObl M3MEPEHUs BIaKHOCTH.

3. JleMoHCTpanuysi KpUCTAIIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnvie padomot
JI/p Ne 4. VI3amepenue OTHOCUTENbHOM BIQXKHOCTH BO3/1yXa.

PA3JIEJI 4. DJIEKTPOAMMHAMUKA
Tema 1. DiekTpocTaTuka

OnexTpuzanus Tei. OJEKTpUYeCKuM 3apsan. JlBa Buaa anieKTpuueckux 3apsanoB. IIpoBonHukw,
JUDJIEKTPUKH U TTOJIyIIPOBOJHUKH.
3aKOH COXpaHEHUS IEKTPUUECKOTO 3apsja.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouedyHbIN AJIEKTpUUYECKUN 3apsll. DJIEKTPUUYECKOE MOJE.
HampsxénHocTs  asekTpudeckoro mois. IlpuHnun cynepnosunuy  3jeKTpudeckux nosjed.  Jlunum
HaNPHKEHHOCTH NIEKTPUYECKOTO TOJSL.

Pabora cun anekrpocrarnueckoro mons. Ilorennman. PasHoctes noreHnuanos. IlpoBogHuku u
JUDIIEKTPUKH B DJIEKTPOCTATUYECKOM MoJIe. JAManeKTpuyecKas MIpOHUIAEMOCTb.



OnexrpoéMmkocTb. KoHaeHcarop. DIIEKTPOEMKOCTh IUIOCKOIO KOHAEHCATOpa. DHEPIHs 3apsyKEHHOTO
KOHJIEHCATOPA.

TexHuyeckue  yCTpPOMCTBA M IPAKTUYECKOE  INPUMEHEHHME:  DIIEKTPOCKOI,  DJIEKTPOMETP,
AIIEKTPOCTAaTUYECKAs 3alUTa, 3a3€MJIEHUE IEKTPOIIPUOOPOB, KOHAECHCATOP, KOMPOBAIBHBIN aIlapar,
CTPYWUHBIN IIPUHTED.

Hemoncmpayuu

1. YeTpoicTBO M IpUHIUI ACUCTBUS AIEKTPOMETPA.

2. BzaumozaeincTBrue Ha’IeKTPU30BaHHBIX TEI.

3. DneKkTpuyecKoe mojie 3aps>KeHHBIX TeTl.

4. IIpOBOAHMKH B 3JEKTPOCTATUYECKOM TOJIE.

5. DnekTpocTaTudeckas 3almTa.

6. 3aBUCUMOCTD 3EKTPOEMKOCTH INIOCKOTO KOHJAEHCATOpa OT IJIOIIAU IUIACTHH, PACCTOSHUS MEXAY HUMHU U
JUNIEKTPUYECKON TPOHUIIAEMOCTH.

7. DHeprus 3apsyKeHHOT0 KOHJIEHCATOopa.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
Tema 2. IlocTostHHBINM JIeKTPUYECKUil TOK. TOkM B pa3jiMuHbIX cpeaax

DNEeKTpUYECKUI TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUUYECKOT0 ToKa. Mctounnku Toka. Cuiia Toka.
[TocTossHHBIM TOK.

Hanpsokenue. 3akon OMa a1 yyacTka LEeMH.

DJeKTpUUYECKOe COINPOTUBJICHHE. YIEIbHOE CONpOTUBJIEHHE BemiecTBa. I[locienoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COECUHEHNE TTPOBOJHUKOB.

Pabora snexrpudeckoro Toka. 3akoH Jlxxoyns—IJlenna. MOIIHOCTh 3MIEKTPUYECKOTO TOKA.

OJIC u BHyTpeHHEE COINpPOTUBICHHE HUCTOYHUKA TOKa. 3akoH Oma g TMONHOW (3aMKHYTOM)
aneKkTpudeckoi nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAasT MPOBOJUMOCTb TBEPIBIX METAIOB. 3aBUCHUMOCTH COINPOTHUBIICHUS METAJJIOB OT
Temneparypsl. CBepXIpOBOANMOCTb.

DneKTpuYecKuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTy4KOB.

[TonynpoBoauuku. CoOCTBEeHHAass W MpPUMECHas MPOBOAMMOCTH TOJYIPOBOAHUKOB. (CBoMCTBa
p—mn-tiepexopa. [1orynpoBOTHUKOBEIE PUOOPBHI.

DJeKTpUYECKHi TOK B PAcTBOpaxX M pacilaBaX AJIEKTPOJIUTOB. DJEKTPOIUTHYECKAS JUCCOIHALIMS.
DNEKTPOIIn3.

DNEeKTpUYECKui TOK B razax. CaMoCTOSITEIbHBIN U HECAaMOCTOSATENbHBIN pa3psia. Monnus. [lnasma.

TexHuyeckre yCTpoucTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIEpPMETP, BOJIBTMETP, PEOCTAT, HCTOUHUKHU
TOKa, J3JIEKTpOHarpeBareibHble MPUOOPHI, AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHBII THOJ, TEPMHUCTOPHI B (POTOPE3UCTOPHI, TOTYTIPOBOAHUKOBBIN O], TaTbBAHHUKA.
Hemoncmpayuu
1. U3mepeHune cuiibl TOKa U HAMPSKEHUS.
2. CMmelIaHHOE COETMHEHNE IPOBOTHUKOB.
3. 3aBUCUMOCTb CONPOTUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.
4. IIpoBOAMMOCTH 3JIEKTPOITUTOB.
5. MckpoBoii pa3psa U NPOBOAUMOCTb BO3yXa.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomut

Habmronenue snextponusa.

JI/pNe 5. TlocnenoBatesibHOE U MapaieIbHOE COSTUHEHUS TIPOBOTHUKOB.
JI/pNe 6. Uzmepenue IJIC 1 BHYTpEHHETr0 CONMPOTUBIICHUS UCTOYHHKA TOKA.

MEXIIPEJJMETHBIE CBA3U
Nzyuenne kypca ¢usuku 06a3zoBoro ypoBHss B 10 Kimacce OCyIIECTBISIETCS C YYETOM COACPKATEITBHBIX
MEXIMPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKU, OMOIOTHH, XUMHUH, Teorpaduu U TEXHOIOTHH.
Mesicnpeomemmnsvie nOHAMUA, CEA3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20 NOZHAHUA: SBICHUE, HAYUHBIN
daxT, runoresa, ¢puznyeckas BeJIMUMHA, 3aKOH, TEOPHs, HAOIOACHNE, IKCTIEPUMEHT, MOIETUPOBAHUE, MOJIETIb,
U3MEpEHHE.



Mamemamuxka: pelieHUe CUCTEMbl ypaBHEHMH; JuHeNHas (yHkuMs, napabona, runepOoia, UX Tpapuku U
CBOICTBa; TPUTOHOMETpUYECKHE  (YHKIMHM: CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC; OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO; BEKTOPHI M X MPOEKLIUU HA OCU KOOPJAUHAT, CII0)KEHNE BEKTOPOB.
buonocua: mexannueckoe JBUKEHUE B KUBOH npupoae, AMpPy3us, 0cCMOoC, TEIII000MEH )KUBBIX OPraHU3MOB
(BMJIBI TETIONIEpEIaYH, TEIJIOBOE PABHOBECHE), HIEKTPUUECKUE SIBJICHHS B KUBOH MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb BEILECTBA, MOJIIPHAs Macca,
TEIUIOBBIE  CBOMCTBA TBEPABIX TEJ, JKUAKOCTEM M Tra3oB, JJIEKTPUYECKHE CBOMCTBA METaJUIOB,
AIIEKTPOIUTHYECKAs TUCCOLIMALNS, TaJbBaHUKA.

T'eozpagpua: BnaxxHOCTH BO3/yXa, BETPBI, 6apOMETpP, TEPMOMETD.

Texnonozua: npeoOpazoBaHUE [ABMKEHUH C MCHOIb30BAHMEM MEXaHU3MOB, YYET TpEHHsI B TEXHUKE,
HNOAIIUITHUKY, HCIIOIb30BAHNE 3aKOHA COXPAHEHUSI UMITY/IbCa B TEXHUKE (pakeTa, BOXOMET U T. I1.), IBUTATEIhb
BHYTPEHHEIO CropaHusi, mapoBasi TypOuHa, ObITOBOM XOJOAMJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUHU MOIYYEHUS
co-

BPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJI€ HAHOMATEpUaJIOB, U HAHOTEXHOJOTUH, AIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE  JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TAJIbBAHUKA.

11 kiaace
PA3JIEJI 4. SJIEKTPOJMHAMUKA

Tema 3. MaruuTHoe noJsie. JJIeKTPOMATHUTHAS WHAYKIMS

ITocTostHHBIC MaruuThl. B3aumMoaeicTBHE NOCTOSHHBIX MAarHUTOB.

MaruutHoe nosie. Bekrop MarHuTHOM MHAYKIUU. [IpyHIMD Cyneprno3uMU MarHUTHBIX NOJIeH. JInHumn
MarHuTHOW nHAyKuu. KapTuHa mTuHUNA MarHUTHOM MHIYKIIMH TTOJIS TOCTOSIHHBIX MAarHUTOB.

MarsnuTtHoe mnoje IpOBOAHHMKA ¢ TOKOM. KapTuHa JMHMI MHAYKIMM MArHMTHOTO MOJISI JJIMHHOTO MPSMOTO
MPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO MPOBOAHHMKA, KaTyIIKH ¢ TOkoM. OmbIT Dpcrena. BzaumopeiicTeue
MIPOBOJHUKOB C TOKOM.

Cuna Ammnepa, e€ momynb u HampasieHue. Cuna Jlopenna, e€ Moaynas W HampaBieHue. J[BukeHHe
3apsOKEHHOM YacTHIIBI B OMTHOPOAHOM MarHUTHOM mosie. Pabora cunsl Jlopenna.

SIBnenue sneKTpoMarHuTHOM HHIyKIMH. [loTok Bekropa MarHUTHOM MHAyKuuu. DC HHIYyKIMH.
3akoH 3nekTpoMarHuTHOM nHaykuuu dapanes.

BuxpeBoe snexkrpuueckoe mnosne. 3C WMHAYKIUMK B MPOBOJHUKE, IBIKYLIEMCS TMOCTYIATEIbHO B
onHOpoAHOM MarHuTHOM mnone. IlpaBuno Jlenna. WuayktuBHOCTh. SBnenune camounaykuuu. IJ1C
CaMOUWHIYKITUH.

DHeprusi MarHUTHOTO TOJIS KaTYLIKH ¢ TOKOM. DJIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoticmea u npakmuieckoe npumeHeHue: TOCTOSHHBIE MarHUThI, JIEKTPOMArHUTHI,
AJIEKTPOABUTATENb, YCKOPUTENN FIE€MEHTAPHBIX YACTHIL, UHTYKIIMOHHAS [1€Yb.

Hemoncmpayuu

1. OnwIT Opcrena.

2. OTKIIOHEHHE AIEKTPOHHOTI'O Iy4YKa MATHUTHBIM MOJIEM.

3. JIuHUM MHAYKUUUA MarHUTHOTO TOJIS.

4. BzauMoieiicTBUE JIByX IPOBOJIHUKOB C TOKOM.

5. Cuna Amnepa.

6. SIBNeHNE >MEKTPOMArHUTHON UHIYKITUH.

7. IlpaBuio JleHia.

8. 3aBucumMoctb IJIC MHAYKIIMU OT CKOPOCTHU U3MEHEHUSI MATHUTHOTO MOTOKA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut

1. I3yueHrne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

2. UccnenoBanue AEMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.
JI/p Ne 1. VccnenoBanue ABjiI€HUS AIEKTPOMArHUTHOM UHIYKIUH.

PA3/IEJI 5. KOJIEBAHHMA 1 BOJIHbI
Tema 1. Mexanuveckue M 3JIeKTPOMATHUTHBIE KOJIe0aHUSA



KoneGarenbHass cucrema. CBoOOgHBIE MexaHMYecKue KonebaHus. ['apmMoHuueckue KosieOaHMs.
[lepuon, dacrora, amrumatyna u ¢asza konebanuit. [IpyXuHHBIA MasTHUK. MareMaTHYeCKUd MasTHUK.
VYpaBHeHHe rapMOHUYECKUX Konebanuil. [IpeBpalienue sHepruy Npyu rapMOHUUYECKUX KOJIEOaHUsX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3IEKTPOMATHUTHBIE KOJE€OAHUS B UACATBHOM KojieOareabHOM
KOHType. AHAJNOTHS MEX]Iy MEXaHHYECKUMHU U DJIEKTPOMArHUTHBIMU Kkonebanusimu. dopmyna TomcoHa.
3aKOH COXpaHEHUS SHEPTUU B UCAIBHOM K0JIeOaTeTbHOM KOHTYpE.

[IpencraBineHne o 3aTyxaroMMX KoneOaHUsSX. BBIHYKIEHHbIE MexaHHueckue Kkonebanus. Pe3oHaHc.
BbIHyX1€HHbIE 3JIeKTPOMarHuTHbIE KOJIeOaHu .

[Tepemennslit Tok. CHHYCOMAANBHBIN TepeMEHHBINH TOK. MOITHOCTh MEPEMEHHOT0 TOKa. AMIUTUTYIHOE
U IEUCTBYIOIIIEE 3HAYEHNE CUJIbI TOKA U HANIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenadya u NoTpedIeHUE YMEKTPHUUECKON YHEPTUN. DKOIOTUYECKUE
PUCKH TIpU TPOU3BOACTBE 3JIEKTpOdHEpruu. KynbTypa HCHONB30BaHMS 3JIEKTPOIHEPIUU B IMOBCEAHEBHOU
JKU3HU.

Texnuueckue ycmpoucmea U NpaKmMuyeckoe npumMeHeHue. >ICKTPUUECKUH 3BOHOK, TI'€HEpaTop
MEPEMEHHOTO TOKA, IMHUU JIEKTpoIepeaay.

Hemoncmpavyuu

1. UccnenoBanue nmapamMeTpoB KoseOaTeabHOM CUCTEMBI (TIPY>KUHHBIM UM MaTeMaTUYeCKU MasiTHUK).
2. HabmroreHue 3atyxarommx KojaeOaHui.

3. UccnenoBanue CBOMCTB BHIHYKICHHBIX KOJICOAHHIA.

4. HaGmrofenne pe3oHaHca.

5. OcunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAPSDKEHHS OT BPEMEHH) JIJIS 2JIEKTPOMAarHUTHBIX
KOJICOaHHIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomut
1. UccnenoBanue 3aBUCUMOCTH TIEPUO/Ia MAJIbIX KOJIEOaHUI Tpy3a Ha HUTHU OT JJIMHBI HUTH M MacChl rpy3a.
JI/p Ne 2. Onpenenenue yckopeHUsi CBOOOTHOTO TIAJACHHUS TP TIOMOIIY MasITHHKA.

Tema 2. Mexann4yeckue v 3J1eKTPOMATHUTHBIE BOJIHBI

Mexanudeckue BOJIHBI, YCI0BHs pacnpocTpanenus. [lepuoa. CkopocTs pacripocTpaHeHHs U TMHA
BOJIHBL. [loniepeunsie u nMpooibHbIE BOJIHBL. MHTEppepeHIus u nudpakius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNeKTPOMAarHUTHHIE BOJIHBI. YCIOBUS U3IIYyYSHUS JIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTaus
BekTOopoB E, B 1, v B anekrpomaruuTHON BosHe. CBOMCTBA AJIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHHE,
npejoMIIeHUe, osipu3alus, qudpakuus, narepdepentus. CKOpoCTh NEKTPOMArHUTHBIX BOJIH.

[IIkana >IeKTPOMarHuTHIX BOJH. [IpuMeHeHe 2IeKTPOMAarHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUUIB pauOCBsI3U U TeNeBUACHUS. Paguonokanus. DIeKTpOMarHuTHOE 3arpsi3HEHUE
OKpY’KaroIen Cpesbl.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHeHue: My3blKaJbHble HHCTPYMEHTHI,
YABTPA3ByKOBasl JUArHOCTHKA B TEXHUKE U MEIUIIMHE, palap, paAuONpUEMHUK, TEIEBU30pP, AHTEHHA,
tenedon, CBU-neup.

Hemoncmpayuu

1. Konebmromieecst Teno Kak HCTOUYHUK 3BYKA.

2. HabnioneHue oTpakeHus U MPeIOMIICHHUS] MEXaHUYECKHUX BOJIH.

3. 3ByKOBO} pe30HaHC.

4. HabGmroneHue CBSI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYJOW M YaCTOTOM KOJICOAHMIA.

Tema 3. OnTuka
I'eomeTpuueckas ontuka. [ IpasMonnHeHOe pacnpoCTpaHEHHUE CBETA B OAHOPOAHOM cpene. Jlyu cBera.
TodeuHbIli HICTOYHUK CBETA.
OtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n300paxeHuil B IIIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI PEJIOMIICHHSI CBETa. AOCOJIIOTHBIN MTOKa3aress npeomieHus. [lomHoe
BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroia noJHOro BHYTPEHHETO OTPAKEHUS.
Hucniepcust cBera. CrioxkHbIN cocTaB Oenoro cBera. L[BeT.
Cobwuparoiiue u paccenBaronye TuH3bl. ToHKas TuH3a. POKYCHOE PacCTOSHUE U ONTHYECKAst CHjla TOHKON
nuH3blL [TocTpoenne n3o0paxeHuit B COOMPAIOINUX M pacCerBaIOMUX JIMH3aX. Dopmyra
TOHKOM JIMH3EI. YBEINYCHHE, JaBaEMOE JIUH30M.



ITpenensl NPUMEHUMOCTH FEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Matepdepennnst ceta. KorepeHTHbIE HCTOYHUKH. YCIIOBHS HAOTIOACHUS
MaKCUMYMOB U MUHHUMYMOB B HHTeP(GEPEHIIMOHHON KapTHHE OT ABYX CHMH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpaxus ceera. JudpakuonHas pemeéTka. YCioBue HabaoeHus IaBHbIX MAKCUMYMOB IIPU
MaJieHM MOHOXPOMAaTHYECKOTO CBeTa Ha AU(PpaKkIHOHHYIO peréTky. [lonspusanus cBera.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHenue: 04Ky, Jymna, (oToannapar, MpOeKIIMOHHBIH
anmnapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAs ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOISIPOH/I.
Hemoncmpayuu
. [IpssmonHeitHOE pacnpocTpaHeHue, OTPaXKEHHE U IpeloMieHre cBeTa. OnTHUecKue MpudophlL.

. [lonHoe BHyTpeHHEe oTpaxeHue. Mozenb cBETOBOA.

. UccnenoBanue cBOMCTB M300paskeHUH B IMH3AX.

. Monenu Mukpockomna, TeJIecKona.

. Habnronenue untepdepeHyu ceera.

. Habmonenne audpakmmm cBera.

. Habnionenue aucnepcun cera.

. [lomydeHue cnekTpa ¢ TOMOILBIO TPU3MBI.

. [lomydenue cniekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEHIETKY.
10. HabnroneHue moysipu3anyy cCBeTa.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomut
HccnenoBanne CBOWCTB M300pakeHUH B JIMH3AX.

JI/p Ne 3. M3amepenue nokasaresst IpesIoMICHHS CTEKJIa.

JI/p Ne 4. Habnronenue uaTepdepeHnny U Tudpakiny cBeTa.
JI/p Ne 5. M3mepenue AJIMHbI CBETOBOM BOJIHBI.
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PA3JIEJI 6. OCHOBBI CIIELITUAJILHOM TEOPUM OTHOCHUTEJILHOCTH
I'paHuIIBI MPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [TocTynarsl cnenuanbHOM TEOpUU
OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJIsl CKOPOCTHU CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH
OWHIITEHHA.
OTHOCHUTENBHOCTH OTHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKPAICHNE JJINHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON yacTHIbl. CBSA3b MACChI C SHEPTUEN U UMITYJILCOM
PEJIATUBUCTCKOM YaCTHULIBl. DHEPTUS TIOKOSL.

PA3JIEJI 7. KBAHTOBAS ®13UKA

Tema 1. DiieMeHTHI KBAHTOBOI ONTHKH

®oronbl. Dopmyna [Inanka cBsi3u SHEPTUU POTOHA C €T0 YACTOTONU. DHEPTUsl U UMITYIILC (POTOHA.

OtkpeiTre u uccnenosanue Goroaddexra. OnpiTer A. I'. CroneToBa. 3akoHb! poTodhdeKTa.
VYpasuenue DitHmreiHa 115 hotodddexra. «KpacHas rpanuna» dhotodrddexra.

Hasnenue ceera. Onbitel I1. H. JIeOeaeBa. Xumudeckoe ICHCTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuieckoe npumeHerue: GoTod37IeMeHT, (OTOAATIHK, COTHEUHAS
Oarapesi, CBETOJIUO]I.
Hemoncmpayuu
1. Ceronuon.
2. Conmuevnas 6arapest.

Tema 2. CTpoenne atoma
Mogens atoma Tomcona. OnbiTel Pesepdopaa o paccesauro a-gactuil. [Lnaneraprast Moeb aroMa.
[Toctynatsl bopa. M3nyuenue u nomomenre (OTOHOB MPH MEPEXOJIE aTOMa C OJAHOTO YPOBHSI SHEPTUU Ha
napyroil. Bunel ciekrpoB. CekTp ypoBHEH 3HEpIUM aToMa BOAOpOAa.
BonHoBble cBoiicTBa yactuil. Bonnsl e bpoina. KopnyckylsipHO-BOJTHOBOM JTyain3M.
CHoHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHHUE.
TexHuueckue ycmpoticmea u npakmuyeckoe npumeHeHue. CieKTpanabHbIN aHaIN3 (CIEKTPOCKOM),
J1a3ep, KBAHTOBBIN KOMIIBIOTED.
Hemoncmpayuu
1. Jlazep.
Yuenuueckuii sxkcnepumenm, nadopamopuvie padomuot
JI/p Ne 6. HaGmroneHue TUHEWYAThIX CIIEKTPOB U3Ty4YEHUSI.



Tema 3. AToMHOe PO
OKCIIEPUMEHTBI, 10Ka3bIBAOLINE CI0KHOCTb CTPOEHUS Aapa. OTKpBITHE PaJMOaKTUBHOCTU. OIBITHI
Pesepdopaa no onpeneneHuo cocTaBa paanoakTUBHOTO n3nyueHus. CBoiicTBa anbda-, 6eTa-,
ramMMma-u3ilydyeHus. BivsHue paiMoakTUBHOCTH HA KUBbIE OPraHU3MBI.
OtkpsiTHE poTOHA U HeWTpoHa. HykiioHHas mozens siapa [elizenOepra—lBanenko. 3apsy siapa.
Maccosoe unciio sapa. M3oromnst.
Anbda-pacniag. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. 'amma-n3nydenue. 3akoH
paZMoaKTUBHOIO pacmaa.
DHeprust CBs3M HYKIIOHOB B sizipe. SnepHbie cuibl. Jledekt macco spa.
SAnepusie peakiuu. [lenenue u cuntes saep. SAnaepusiii peakrop. Tepmosinepusiii cuntes. [Ipodiaemsl u
MEPCTIEKTUBBI SAEPHON SHEPTeTUKU. DKOJIOTHUYECKUE ACTIEKTHI SIAEPHOU SHEPTETUKHU.
OneMeHTapHble 4acTHIbI. OTKPBITHE TO3UTPOHA. MeTO/IbI HAOIIOACHHS U PErUCTPALUU
AIIEMEHTAPHBIX YacTIl. OyHaaMeHTaIbHbIC B3auMoecTBus. EqHCTBO (hrn3ndeckoil KapTHHBI MUDA.
Texnuueckue ycmpoiicmea u npakmuieckoe npumeHexue: 103UMeTp, kKamepa BunbcoHa, sinepHbii
peakrop, atoMHast bomba.
[emoncmpayuu
1. Cuérumk noHMsMpyromux vactuy (cuéruuk [eitrepa).
2. Kamepa BunbcoHa.
3. ®ororpadun TPEKOB 3apsHKEHHBIX YACTHII, TIOJIYYEHHBIX C IOMOIIHI0 METOA TOICTOCIOMHBIX
b oTodMYyNBCHTA.
Yuenuueckuit sxcnepumenm, nabopamopnuie pabomut
1. UccnenoBanue TpeKoB 4acTHIl (10 TOTOBBIM (poTorpadusim).

PA3JIEJT 8. 2JIEMEHTbBI ACTPOHOMUU 1 ACTPODPU3UKU

Dranbl pa3BuTHs acTpoHoMUH. [IpukiiaHOe 1 MUPOBO33pEHUYECKOE 3HAYCHUE aCTPOHOMUH.

Bun 3B€3nH0r0 HebGa. Co3Be3nus, sipKue 3BE3/bI, MIIAHETHI, UX BUTUMOE IBUKCHHE.

ConHeuHas cuctema.

Connne. ConHewyHass akTUBHOCTb. Mctounuk sHeprum ConHia M 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapaKTEePUCTUKU. J[MarpaMMa «CHeKTpaIbHBIM KIIaCC — CBETUMOCTBY. 3BE3/bI ITIaBHOM MOCIIEIOBATEIbHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTb» Il 3BE3]l IVIaBHOM MOCIENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPECTABICHUS O MPOUCXOXKICHNUU 1 HBONIIOIMU CoNHIIA U 3BE3]1. DTaIlbl )KU3HU 3BE3.

Mineunsiii [lyts — nHama anaktuka. [Tonoxenue u neuxenune Comnnua B ['anaktuke. TUIBI TATAKTHK.
Pannoranaktuku u kBazapel. UEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacmupenne BcenmenHnoi. 3akon XaO06ma. Pa36eranme ramaktuk. Teopus boinbmioro
B3phIBa. PenmkToBoe u3nydyenue. MacmrabHasi cTpykTypa Beenennoit. MeraranakTuka.

Hepewménnbie mpobaeMbl aCTPOHOMHUHU.

Yuenuueckue naonwoenusn

1. HabGnroneHnusi HeBOOPY>KEHHBIM TJIa30M C UCTHOJIH30BAHHEM KOMITBIOTEPHBIX MPUIIOKEHUHN AJIsl OTIpeIeTICHUS
MOJIOKECHHSI HEOSCHBIX 0OBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3usi CEBEPHOTO MOMyIIapus U IPKUE
3BE3IbI.

2. Hab6monenus B Teneckon JlyHsl, manet, Mneunoro [TyTw.

OBOBIIAIOIIEE TIOBTOPEHUE
Ponb (u3uku 1 acTpOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKON, COLIMAIBHOM U 3TUYECKON cdepax
JeSITETILHOCTH YeJIOBEKa; pOJib U MEeCTO (PM3UKU U aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUPA; POJIb
¢buznyeckoit Teopur B (POPMHUPOBAHHMM MPEACTABICHUM O (U3NYECKOW KapTHHE MHUpa, MECTO (U3NYECKOU
KapTUHBI MUpa B OOIIEM PsiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOIE.

MEXITPEIAMETHBIE CBA3U
Uzyuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 Kkjacce ocymiecTBiseTcs ¢ Y4YETOM COJEpKaTelbHbIX
MEXIPEAMETHBIX CBA3CH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, TeOTpaduu U TEXHOIOTHH.
Mesicnpedmemnvie nOHAMUA, C6A3AHHBIE C U3YYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBICHNUE, HAyYHBIN
¢axr, runoresa, pu3NUYeCKas BeJIMUNHA, 3aKOH, TEOPHS, HAOIOACHHUE, YIKCTICPUMEHT, MOICTTUPOBAHUE, MOJICTIb,
U3MEpPEHHE.



Mamemamuka: pelieHUe CUCTEMbl YPaBHEHUH; TPUTOHOMETpUYECKHE (PYHKIMU: CHHYC, KOCUHYC, TaHI€HC,
KOTAHI€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO; BEKTOPBI M HMX IPOECKIMH HA OCH KOOPIMHAT,
CIIO)KCHME BEKTOPOB; MPOM3BOAHBIE 3JEMEHTApHbIX (YHKIMH; MpPHU3HAKK TOA00US TPEyrojbHHUKOB,
omnpeeseHue TUIOMIAAN TIIOCKUX (PUryp u oobéma Ted.

Buonozua: »nextpuyeckue SBICHHUS B KMBOM NIpupone, KoinebarelbHble JBUKEHUS B JKUBOW IPHUPOE,
ONTHUYECKHE SBJICHUS B )KMBOM MPUPOE, ACHCTBUE paAHalliy Ha )KUBbIE OPTaHU3MBI.

Xumun: CTpOCHHE aTOMOB U MOJIEKYJ, KpUCTaNIMUYECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJTINYECKON PEIETKH, CIIEKTPAJIbHBIN aHAJIN3.

T'eocpagpua: marnuTHblE TONMIOCA 3€MIIM, 3aJI€KH MArHUTHBIX pyH, (OTOCHEMKA 3€MHOW IMOBEPXHOCTH,
IIPEICKa3aHNuEe 3eMIIETPACCHUM.

Texnonozua: NWHUAU DIEKTPOIEpenad, T'€HEPATOp MEPEMEHHOIO TOKA, 3JEKTPOABMIaTelb, MHIAYKIMOHHAs
neyb, pajap, paauoNpHEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meub, TpPOEKIMOHHBINA ammapar,
BOJIOKOHHAsI OIITHKA, COJTHEYHAs Oarapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O
MNPEIMETA K®U3UKA> HA YPOBHE CPEJJHEI'O OBLIEI'O
OBPA3OBAHMS (FA3OBBIH YPOBEHD)
OcBoenne yueOHoro npenmera «Pu3nka» Ha YpOBHE CpelHEero oo1iero oopazoBanus (6a30BbIi YPOBEHbD)
JIOJHDKHO 00€CIIeUnBaTh TOCTHKCHUE CIICAYIOIMNX JIMYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3VJIBTATDI

I'pasicoanckoe 6ocnumanue:

— c(hOpMHUPOBAHHOCTD I'PAXKJAHCKOM MO3UIIMK 00Yy4aIOLIErocs Kak akTUBHOI'O M OTBETCTBEHHOTO WIeHa
POCCHUICKOTO O0IIECTBA;

— NPUHATHE TPATULMOHHBIX O0IIEYETIOBEUECKMX TYMAHUCTUUECKUX U IEMOKPAaTUYECKUX LIEHHOCTEH;

— IrOTOBHOCTb BECTH COBMECTHYIO JESITEIbHOCTh B MHTEPECAX IPAXKIAHCKOTO 00IIECTBA, y4aCTBOBATh B
CaMOYTPABICHUM B LLIKOJIE U JETCKO-IOHOIECKUX OpraHu3alusix;

— yMEHHE B3aMOJICHCTBOBATh C COI[MATbHBIMU HHCTUTYTAMH B COOTBETCTBHUH C MX (PYHKIUSIMH U
Ha3HA4YCHUEM;

— IOTOBHOCTbH K T'YMaHUTAapHOU U BOJIOHTEPCKOM J1E€ATEIBHOCTH.

Ilampuomuueckoe éocnumanue:

— c(hOpMHUPOBAHHOCTH POCCUICKOM I'paXkTaHCKON HICHTUYHOCTH, TAaTPHOTH3MA;

— LEHHOCTHOE OTHOUIEHNE K TOCYAapCTBEHHBIM CUMBOJIAM; JOCTHXKEHUSAM POCCUHCKUX YUEHBIX B 00JIACTH
(U3UKU ¥ TEXHUKE.

/yxoeno-upascmeennoe eocnumanue:

— ¢(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STUIECKOTO TOBECHNUS;

— CIOCOOHOCTb OLICHHMBATh CUTYAllUIO U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B J€SATEIHOCTH YUEHOTO;

— OCO3HaHUE JMYHOTO BKJIa/J1a B IOCTPOCHUE YCTOWYMBOIO OyIyIIero.

Acmemuueckoe éocnumanue:

— HCTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro (Gpu3nueckoi
HayKe.

Tpyooeoe éocnumanue:

— MHTEPEC K pa3InyHbIM cdepam npodeccnoHaIbHOR e TeNbHOCTH, B TOM YHCIIE CBI3aHHBIM C (DU3UKON U
TEXHUKOH, yMEHUE COBEpLIATh OCO3HAHHBIN BbIOOP Oyay1uel npodeccuu 1 peaan3oBbIBaTh COOCTBEHHBIE
YKU3HEHHBIE IIJIaHbl;

— IOTOBHOCTb M CIIOCOOHOCTb K 00pa30BaHUIO M caMOOOPa30BAHUIO B 00J1aCTH (PU3UKU HA MTPOTSKEHUM BCel
JKU3HU.

JKonozuueckoe gocnumanue:

— c(hOpMHUPOBAHHOCTD HKOJIOTUUECKOM KyJIBTYphI, 0CO3HAHHE TII00AIHHOTO XapaKTepa KOJOTHUECKUX
npo0iem;

— IUIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUM B OKPYKAIOLIEH Cpelle HA OCHOBE 3HAHUS LIeJIEH yCTOMYUBOTO
pa3BUTHS YEIIOBEUECTBA;

— pacIIMpEHHUE ONBITA AESITENIBHOCTH SKOJIOTHYECKON HANPABIEHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUI 110
buzuke.



Llennocmu nayunozo nosnanus:

— c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (hU3UUECKOM
HayKU;

— OCO3HaHUE IIEHHOCTU HAYYHOU JIeATeTbHOCTH, TOTOBHOCTh B MPOIECCE U3yUeHUs (PU3UKH OCYIIECTBISATh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO AEATENbHOCTh MHANBUAYAJIBHO U B TPYyIIIIE.

B nporecce 1ocTHKEHHS JIMUHOCTHBIX PE3YJIBTaTOB OCBOCHHUSI MPOTPaMMBbI CPETHETO 00IIIeTo 00pa30oBaHus IO
¢buznKe y 00y4aromuxcs COBEPIICHCTBYETCS IMOYUOHATbHBIN UHMELIeKM, TIPEINoIaralomui
c(hopMUPOBAHHOCTH:

— CAMOCO3HAHUS, BKIIOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIILHOE COCTOSIHUE, BUIETh
HaTPaBJICHUS Pa3BUTHS COOCTBEHHOI SMOITMOHATLHOU C(ephl, OBITh YBEpESHHBIM B ce0¢;

— camopezynuposans, BKIIOYAIONIEr0 CAMOKOHTPOJIb, YMEHHE IPUHIUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTH aIalITUPOBATHCS K SMOITMOHATLHBIM U3MEHEHUSM U TPOSIBIIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

— 6HYmpeHHell MOMuU8ayuu, BKIIIOYAIOIIEeH CTpeMIIEHNE K JOCTHKEHHIO 1IEJTU U YCIIEXY, OITUMU3M,
WHUIIMATUBHOCTh, YMEHUE IeWCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;

— amMnamuu, BKIIOYAIOIIEH CIIOCOOHOCTh MTOHUMATh SMOIIMOHAIBHOE COCTOSTHUE APYTUX, YUUTHIBATH €TO MPHU
OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTH K COUYBCTBHUIO U COMEPEKUBAHUIO;

— COYUANBHBIX HABBIKOG, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTPAaUBaTh OTHOUIEHUSI C JPYTUMHU JIIOIbMH,
3a00TUTHCS, TPOSIBIATH HHTEPEC U Pa3peliaTb KOHPIUKTHI.

METAIIPEIMETHBIE PE3VJIbTATHI

Ilo3naBare/ibHbIe yHUBEPCAJIbHbIE YUeOHbIE e CTBUS

ba3zoevie nozuueckue oetlicmeus:

— CaMOCTOATENHbHO (OPMYIIUPOBATH U AKTYaJTU3UPOBAThH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

— ONPEACIISITh UEIU AEATeIbHOCTH, 33/1aBaTh apaMeTPbl U KPUTEPUH UX JTOCTHKCHUS,

— BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B PACCMATPUBACMBIX (PH3UICCKUX SBIICHUSX;

— pa3pabaThIBaTh IUIaH peleHUs MPoOIeMbl C YI4ETOM aHaTu3a UMEIOIINXCS MaTepHalIbHBIX U
HEMAaTepHAIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B I€SATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB I1IEJISIM, OIIEHUBATh PUCKU
IMOCJICICTBUM ICATCILHOCTH;

— KOOPJIMHHUPOBATH M BBIMOIHATH PAa0OTY B YCIOBHAX PEabHOTO, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aHMOJICHCTBHS,

— pa3BUBaTh KPEATHBHOE MBIIIUICHHUE MPY PEIICHUH )KU3HEHHBIX MTPOOIeM.

bazoevie uccneoosamenvckue oelicmeus:

— BJIaJICTh HAYYHON TEPMHUHOJIOTHEHN, KITIOYEBBIMH TIOHATHAMHU U METOJaMHU (PU3UIECKOM HAYKH;

— BIIAJICTh HaBBIKAMU YUEOHO-HMCCIIEOBATEIILCKOM U IPOSKTHOM JIEATEIIBHOCTH B 00JIACTH (DU3UKH,
CITOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TTOMCKY METOOB pelIeHUs 3a/1a4 (PU3UIECKOTO

coliep KaHusl, MPUMEHEHUIO Pa3TUYHBIX METOJIOB TTO3HAHUS;

— BJIQJICTh BUJIAMH JICATEILHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €T0 HHTEPIIPETAllUU, TPEOOPa30BaHUIO U
MIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAIIUsX, B TOM YUCIIC TIPH CO3AHUH YIEOHBIX MPOEKTOB B 00JIaCTH
(076370478

— BBISBJISATH IPUUUHHO-CJICICTBEHHBIC CBS3U U aKTyaJIM3UPOBATH 3a/1auy, BbIIBUTATh TUIIOTE3Y €€ PEeIICHMUS,
HaXOJUTh ApTyMEHTHI IS JOKA3aTeJIbCTBA CBOUX YTBEPKICHUM, 3aJ1aBaTh MapaMeTPhbl U KPUTEPUU PELLICHHUS;
— aHaAJIM3UPOBATH MOJYUYEHHBIE B XOJI€ PEILICHUS 3aa4u Pe3yIbTaThl, KPUTHUECKU OIICHUBATh UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

— CTaBUTH U GOPMYITHPOBATH COOCTBEHHBIC 3a/1a41 B 00pa30BaTeIbHON ACSITEILHOCTH, B TOM YHCIIE TIPU
W3y4eHUU HU3UKH;

— J1aBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh TPUOOPETEHHBIM OMBIT;

— YMETb IIEPEHOCUTH 3HAHUS 110 (PU3KKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEIIHHOCTH;

— YMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

— BBIJIBUTATh HOBBIC HJICH, TIPE/JIaraTh OPUTHHAIBHBIC TTOIXO/bl U PEIICHUS; CTABUTh MPOOJIEMBI U 3a/1a4H,
JIOITYCKAIOLIME AJIbTEPHATUBHBIEC PELICHUS.

Paooma c ungpopmayueii:

— BIIAJICTh HABBIKAMU MOTy4YeHHs HHpOpMauu (HU3HIECKOTO COMIEPKaHUs U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITEIPHO OCYIIECTBIISITh TIOUCK, AaHAIN3, CHCTEMATH3AIIMI0 U HHTEPIPETAIUio HHpOopMaIuu
Pa3IMYHBIX BUJOB U (DOPM MIPEICTABICHHUS,



— OIIEHUBATh JOCTOBEPHOCTH UH(POPMAIIHH;

— HCIIOJIb30BaTh CPEeICTBAa MH(OPMAITMOHHBIX 1 KOMMYHHUKAITHOHHBIX TEXHOJIOTUH B PEIICHUN KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U OPTaHU3AI[MOHHBIX 33]1ad C COOMOIEHHEM TPeOOBaHHM SPrOHOMUKH, TEXHUKU
0€30I1acCHOCTH, TUTUEHBI, PECYpPCOCcOEpEKEHUS, MPABOBBIX M ATUICCKUX HOPM, HOPM HH(DOPMAITMOHHON
0€30I1aCHOCTH;

— CO3/1aBaTh TEKCTHI (PU3MYECKOTO COMACPKAHUS B PA3IMUHBIX (OopMaTax ¢ yu€TOM Ha3HaYeHUsS HH(OpMAIHU
U 1IeJIeBOI ayIUuTOpUH, BRIOUPAsi ONTUMANIbHYIO (OpMY MPENCTABICHHS U BU3yaTH3aI[HH.
YHuBepcajbHble KOMMYHUKATHBHbBIE 1elicTBUS

Oobwenue:

— OCYIIECTBIIATH OOIICHNE Ha YPOKaxX (PU3UKH U BO BHEYPOUHOH JEATEIHHOCTH;

— pacrno3HaBaTh MPEANOCHUIKM KOHQIUKTHBIX CUTYallui U CMST4aTh KOH(IUKTHI,

— pa3BEéPHYTO M JIOTUIHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.
Coemecmuasn deamenvHoOCHb:

— MOHUMATH U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHTHOW W WHIMBHUIYAILHON paOOTHI;

— BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4ETOM

OOLIMX HHTEPECOB U BO3MOXKHOCTEN Ka)10r0 YjeHa KOJIJIEKTUBA;

— MPUHUMATH [[EIH COBMECTHON AESITENbHOCTH, OPraHN30BBIBaTh M KOOPAUHUPOBATH ACUCTBUSA IO €€
JIOCTIDKEHUIO: COCTABIIATH TUTAH JCHCTBU, pacpeeIiaTh POJIH C Y4ETOM MHCHHUH Y9aCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM paboThI;

— OIICHUBATh KAY€CTBO CBOETO BKJIAJIa M KAKJIOTO yIaCTHUKA KOMAH/IbI B OOIIHIA PE3yIbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

— Mpeajarath HOBBIC MPOCKTHI, OIICHUBATh WJICH C TIO3UIIMA HOBU3HBI, OPUTHHAILHOCTH, MPAKTUICCKON
3HAYMMOCTH;

— OCYIIECTBIIATH MO3UTUBHOE CTPATETUUYCCKOE MTOBEICHNE B PA3IMYHBIX CHTYAIIHUSX, IIPOSIBIIATH TBOPUYCCTBO
U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

YHuBepcaJjbHbIe peryjissTUHBHbIE 1eldCTBUS

Camoopzanusayus:

— CaMOCTOSATEIHHO OCYIIECTBIIATH MTO3HABATEILHYIO ICATEIHLHOCTD B 001acTH (DU3UKH M ACTPOHOMHUH,
BBISIBJISITH TPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIE 3a]1aUH;

— CaMOCTOSATEIHHO COCTABIIATH TUTAH PEIICHUS PACUETHRIX U KAYeCTBEHHBIX 33]1ad, TUIaH BHIIOJIHCHUS
MPAKTHYECKOM paboThI ¢ YUYETOM UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEIIOYTEHUI;
— JIaBaTh OICHKY HOBBIM CHUTYaIIUsIM;

— pacmupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOUYTEHUNH;

— JIeaTh OCO3HAHHEIN BBIOOP, apryMEHTHPOBATh €ro, Oparh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHCE,

— OLICHUBATh MPUOOPETEHHBIN OTIBIT;

— croco0CcTBOBATh (DOPMHUPOBAHUIO U TIPOSIBIICHHUIO SPYAULIUN B 001aCTH (DPU3HUKH, TOCTOSHHO MOBBIMIATH
CBOM 00pa3oBaTeIbHBIA U KYJIBTYPHBIH YPOBEHb.

Camoxonmpons:

— JIaBaTh OLICHKY HOBBIM CUTYyallUsSIM, BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTD, OLICHUBATh COOTBETCTBHE
PE3yIBTATOB LIEISIM;

— BIIAICTh HABBIKAMU TMO3HABATEIbHON pePIECKCUN KaK OCO3HAHUS COBEPIIAEMBIX IEUCTBUN U
MBICITUTEIIBHBIX MTPOIIECCOB, HX PE3YJIETATOB M OCHOBAHUIA; HCIIOJIB30BATh MPUEMBI pedICKCHH TS
OILICHKH CUTYyalluH, BEIOOpa BEPHOTO PELICHUS;

— YMETh OIIEHUBATh PUCKU M CBOEBPEMEHHO MPHUHUMATH PEIICHHS 110 MX CHUKCHUIO,

— MPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHATU3E PE3YNIBTATOB ACSITEIbHOCTH.

Ilpunamue cebsa u opyzux:

— MPUHUMATh ce0sl, MOHUMAsi CBOM HEJIOCTAaTKH U JOCTOMHCTBA,

— MPUHUMATh MOTHUBBI M APTYMEHTBI APYTUX MPU aHAIIN3E PE3YIbTATOB JEATCIILHOCTH;

— MpHU3HABaTh CBOE MPaBO U MPABO JIPYTHX Ha OIIMOKH.

NPEIMETHBIE PE3YJIBbTATHI
10 kiaace

K xonmy oOyuenus B 10 kjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YPOBHE Y yUEHHUKa CPOPMHUPYIOTCS
YMEHUSL:



— JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHMU COBPEMEHHOM HAy4YHOU KapTHUHBI
MHpa, B Pa3BUTHHA COBPEMEHHON TEXHUKHU U TEXHOJIOTHi, B IPAKTUYECKON JEATEIbHOCTH JIFOJIEH;

— YYMTBIBATh T'PAHUIIBI IPUMEHEHUS U3YUSHHBIX (U3NUYECKUX MOJIEeH: MaTepruaibHas TOUKa, HHEpIHaIbHAs
cuctema oTrcué€ra, abCoJIFOTHO TBEP/OE TEIO, UCANbHBIN Ia3; MOJIEIN CTPOCHUS ra30B, JKUIAKOCTEN U TBEPABIX
TeJI, TOUEUHBIN SIEKTPUUECKHUNA 3apsi/i IpU pelIeHnd PU3MUECKUX 3a]1ay;

— pacno3HaBaTh (Qu3nUecKkue sBICHUS (TPOIEeCcChl) M OOBSICHATh MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUYECKON TEOpUU CTPOEHUS BEIIECTBA M IEKTPOJUHAMMKHU: DPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHUE, CBOOOIHOE MAaJeHHE TeJ, JBUKEHHE IO OKpPYKHOCTH,
WHEPLHUS,

B3auMozelicTBue Tel; nuddys3us, OpOyHOBCKOE ABMKEHUE, CTPOCHUE KUJIKOCTEW U TBEPABIX Tell, U3MEHEHHE
0o0bEMa Ten MpH HAarpeBaHUM (OXJIAXIEHUH), TEIJIOBOE PaBHOBECHE, UCIApEHHE, KOHJCHCAlus, TUIaBIEeHUE,
KpUCTAJJIM3alus, KUIIEHUE, BIAXKHOCTh BO3/yXa, NOBBILICHUE JaBJICHMS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
COCyJle, CBSI3b MEXJy IapaMeTpamMH COCTOSHHS ra3a B M30IIpolLieccax; NMEKTPU3aLUs Tell, B3aUMOACHCTBHE
3apsoB;

— ONHCBHIBaTh MEXaHMYECKOE [BH)KEHHE, MCIONb3ysd (PU3MUEeCKue BeNWYHMHBI: KOOpPAMHATA, IMYyTb,
NepEMEIIEHUE, CKOpPOCTb, YCKOpEHHE, Macca Teja, Cuia, HMIYIbC Tejla, KUHETUYecKas JHEprus,
NOTCHIMAJIbHAs HSHEpPrus, MexaHudeckass paboTa, MeXaHM4YecKash MOIIHOCTb;, MPH OMUCAHUU IPABUIBHO
TPaKTOBaTh (HYU3UUYECKUI CMBICI HCIIONB3yEMBIX BEJTHMUUH, X 0003HAUCHHS ¥ €AMHUIIBI, HAXOAUTh (OPMYJIHI,
CBSI3bIBAIOLIME JAaHHYIO (PU3UUECKYIO BEIMUUHY C APYTMMHU BEIMYMHAMUY;

— OIMCHIBATh M3YYCHHBIC TEITIJIOBBIE CBOWCTBA TEJNl M TEIUIOBBIC SIBICHUS, UCTIONB3YS (PU3HUECKUE BETMIUHBL:
JABJICHHE Ta3a, TEMIEparypa, CpelHsAs KUHETUYECKas OHHEPrus XaoTUYECKOrO JBMIKEHUS MOJIEKYI,
CPEHEKBAPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHeprusi, padora rasa,
KO3((QUIMEHT IMOJEe3HOro JEHCTBHUS TEIJIOBOTO JBHMrareis; IpH OINUCAaHMM IPABUIBHO TPAKTOBATh
¢u3NYECKU CMBICI MCIOJNb3YEMBIX BEJIMYMH, HUX OOO3HAYEHUs M E€AUHMIBI, HAXOAUTH (QOPMYIIbI,
CBSI3bIBAOIIUE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C APYTUMH BEITMUMHAM;

— OIIMCBIBATh HM3YYEHHBIE 3JIEKTPUYECKHUE CBONCTBA BELIECTBA U AJIEKTPUUYECKUE SIBJIECHUS (IIPOLECCHI),
UCTIONB3Ysl (pU3MUYECKUE BEJIMYMHBL: 3JIEKTPUUECKUH 3apsijl, JIEKTPUUYECKOEe IM0JIe, HANPSKEHHOCTh OIS,
MOTEHIIMAJ, pPa3HOCTh TNOTEHIMAJOB; MpPH OMNHCAHWU NPABWIBHO TPAKTOBATh (U3UYECKUH CMBICI
UCTIOJIb3YEMbIX BEJIMYMH, HUX OOO3HAYCHHs M EIWHUIIBI; YKa3blBaTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO
(u3HUeCcKyI0 BEIMYMHY C IPYTUMHU BEJIHYMHAMMY,

— aHaJIM3UPOBaTh (U3NYECKHE MPOLECCHl U SBJICHUSA, UCTIONB3YsS (PU3MUECKHUE 3aKOHbI M MPUHIMIIBL 3aKOH
BcemupHoro Tsarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOW SHEPTrUM, 3aKOH
COXPaHEHUs MMIIYJIbCA, NPHUHLUII CYNEPNO3ULUN CWI, NPUHLUI PABHONPABHUS WHEPLUHAIBHBIX CHUCTEM
0TCY€Ta; MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBA3b CpPEIHEU
KHMHETHUYECKOU

SHEPTUU TETJIOBOTO ABIKEHHS MOJIEKYII C a0COITIOTHOM TEMIIepaTypoi, MepBbIi 3aKOH TEPMOINHAMHKH;, 3aKOH
COXpaHEHHUs IEKTPUUECKOro 3apsia, 3akoH KynoHa; mpu 3ToM pa3nuyars CI0OBECHYIO (POPMYIMPOBKY 3aKOHA,
€ro MaTeEMaTUYeCKOE BBIPAKEHUE U YCIOBUS (TPaHUILIbI, 00JaCTH) IPUMEHUMOCTH;

— OOBACHATH OCHOBHBIE NPHUHLMIIBI AECUCTBUS MAalllWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyarb
yCIIOBHS UX O€30MAaCHOTO MCIIOIB30BAHUS B IIOBCEIHEBHON KU3HU;

— BBINOJHATh AKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DPU3MYECKUX SIBIEHUI M MPOLECCOB C HUCHOJIb30BAHUEM
OpSAMBIX M KOCBEHHBIX HM3MEpPEHMI: MpH 3ToM (HOpMynupoBaTh mpoOiemMy/3agadyy M THUIOTE3y Y4eOHOTro
HKCIIEPUMEHTA; COOMpaTh YCTAHOBKY M3 MPEIOKEHHOI0 000pyA0BaHMsL; IPOBOJUTH OMNBIT U (OPMYIUPOBATH
BBIBO/IBI;

— OCYILECTBIATh MpsIMbIE U KOCBEHHbIE M3MEpEeHHsA (U3NYECKUX BEIMYMH; IPU 3TOM BBIOMpATh
ONTUMAJIBHBIN CIOCO0 U3MEPEHHsI U UCTIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTEN H3MEPEHHIA;
— HCCIIEIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKMMHU BEIMYMHAMHU C UCIOJIb30BAaHUEM IPSIMBIX M3MEPEHUM:
IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJAbTaThl MOJYYECHHOH 3aBHCUMOCTH (PU3MUECKUX
BEJIMYMH B BUJI€ TaOIMIL U rpaUKOB, AeIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEI0BaHMS;

— coOmonaTh mpaBwiia O€30HaCHOTO Tpyda MPH TPOBEACHWM HCCICNOBAHMN B paMKax yd4eOHOro
HKCIIEPUMEHTA, YU4EOHO-UCCIIEA0BATEIbCKON U IPOEKTHOM NEATEIbHOCTH € UCIOIb30BAHUEM U3MEPUTEIIBHBIX
YCTPOMICTB U J1JaDOPaTOpHOro 000PyI0BaHMUS;

— pewarb pacy€THbIC 33/a4d C SIBHO 3aJaHHON (PM3NYECKON MOJENbIO, UCIONb3Ys (PU3NYECKUE 3aKOHBI U
NPUHIUIBI; Ha OCHOBE aHajM3a yCJIOBHS 3a7ayd BBIOMpATh (DPU3MYECKYIO MOJEINb, BBIACTATH (PU3HUECKUE
BEJIMYMHBI U (POPMYIIbI, HEOOXOUMBIE [Tl €€ PELIeHNUs, IPOBOIUTH PAaCUEThI U OLIEHUBATh PEaIbHOCTh I10-
JYYEHHOTO 3HaueHHsI (PU3MYECKON BETUUNHBL;



— pelaTh KayeCTBEHHBIE 3aJa4M: BBICTPAMBATh JOIMYECKH HENPOTHBOPEUYMBYIO LIENIOYKY PACCYXACHHUH C
OMOpOi Ha U3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBJICHUS;

— MHCIIOJIB30BaTh MPHU PELICHUH y4eOHBIX 33Jad COBPEMEHHbIe MH(OPMAlMOHHbIE TEXHOJIOTUH /s TIOUCKa,
CTPYKTYpUPOBaHUS, HHTEPIpETAlM U TMpeICTaBiIeHHUs] y4eOHOM W HayyHO-NOMYJISpHOM HH(pOpManuy,
MOJTYYEHHOM M3 PAa3IMYHBIX HICTOYHUKOB; KPUTHUECKH aHAJIM3UPOBATh MOIy4aeMyro HH(OpMaIHIO;

— TMPUBOIUTH MpPHUMEPHI BKJIAJa POCCUUCKMX U 3apyOeKHBIX YUEHBIX-(U3UKOB B DPA3BUTHE HAyKH,
00bsICHEHHE MTPOLIECCOB OKPYXKAIOIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHL;

— WCTIONIb30BATh TEOPETHUYECKUE 3HAHUS IO (PU3HKE B IIOBCETHEBHON JKU3HHU ISl 0OecTieueHus1 0€301MacHOCTH
npu oOpaleHny ¢ MpudopamMH U TEXHUYECKUMH YCTPOUCTBAMH, AJISi COXPAHEHUS

3I0POBBS M COOJIOIEHNSI HOPM 3KOJIOTMYECKOTO MTOBE/ICHUS B OKPYKAIOILEN CPEE;

— paboTtare B IpyMnie C BBIMOJHEHHUEM pa3IMYHBIX COLMAIBHBIX pPOJIEH, IUIAHUPOBATh paboTy IPYIIIBL,
pPalMOHANIBHO paCHpeNeNaTh O0A3aHHOCTH W IUIAHUPOBATH JEATENBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX,
a/IeKBATHO OLIEHUBATh BKJIAJl KQKI0TO M3 YYaCTHUKOB TPYIIIbl B PEIIEHUE pacCMaTpUBaeMOi MPOOIEMBI.

11 kaace
B nporniecce nzyuenust kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce y yueHUKa cOpMUPYIOTCS YMEHUS:
— JIEMOHCTPHUPOBATh Ha MpUMeEpPax poib U MeCTO GUUKHU B POPMHUPOBAHUH COBPEMEHHON HAyUYHOUW KapTHUHBI
MHpa, B pa3BUTUM COBPEMEHHOM TEXHUKM M TEXHOJOTMH, B TIPAKTUYECKOW JCATEIBHOCTH JIIOACH,
LEIOCTHOCTh U €AUHCTBO (PU3UYECKOM KAPTHHBI MUPA;
— YUYUTHIBATh TPAHUIBI MPUMEHEHUS M3YYEHHBIX (DU3MUYECKUX MOJENEH: TOYCUHBIH IEKTPUUECKUN 3apsi,
Jy4 CBETa, TOYEUHBI HMCTOYHHMK CBETa, SACPHAs MOJAENb aToMa, HYKJIOHHAs MOJENIb aTOMHOTIO siapa MpHU
penreHny GU3HYECKUX 3a7a4;
— pacno3HaBaTh (pU3NUECKUE SIBIEHUS (IIPOLIECCHI) U OOBSACHATH UX Ha OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKH U
KBAHTOBOW (DPM3UKH: NIEKTPUUECKas POBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MATHUTHOE JAEUCTBUS
TOKa, B3aUMOJECHCTBUE MarHUTOB, 3JIEKTPOMArHUTHAs UHIYKLIMS, IEHCTBHE MATHUTHOT'O TIOJIs1 HA TPOBOAHUK C
TOKOM M JIBWXKYILIMMICS 3apsijl, JIEKTPOMAarHUTHbIE KOJeOaHUs U BOJHBI, IPSIMOJIMHENHOE PaclpOCTpaHEHUE
CBETa, OTpakKeHHe, NpejoMieHHe, MHTephepeHrs, AMPpaKIus W MOISIpU3alus CBETa, JUCIEPCHUS CBETA;
doroanekrpuueckuii 3pdexr (PporoaddexT), cBeToBOE MaBICHUE, BO3HUKHOBEHHE JIMHEWYATOTO CIICKTPA
aToMa BOJIOPOJa, €CTECTBEHHAS] U UCKYCCTBEHHAs! PaIMOAKTUBHOCTB;
— OIIMCBIBATh M3yUYEHHBIE CBOMICTBA BEIECTBA (JIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE, AIEKTPUUECKYIO
MPOBOIMMOCTh PA3IUYHBIX CpPEd) U DIEKTPOMArHUTHBIE SBIEHUS (IIPOLIECCHI), MCHONB3ysS (QHU3NUYECKue
BEJIMUMHBI: 3JIEKTPUUECKHUI 3apsijl, cuja TOKa, 3JEKTPUUYECKOE HANPSKEHUE, DIIEKTPUUECKOE CONPOTHUBIICHUE,
paszHocTh noteHuuanos, JJIC, pabora Toka, MHIYKIUMS MAarHUTHOTO MOJs, cuia Amriepa, cuia Jlopenia,
UHIYKTHBHOCTh KATYIIKH, SHEPTHs AJIEKTPUYECKOr0 M MAarHUTHOTO MOJEH, MeproJ M YacToTa KoieOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsAl M CHjla TOKa B IMPOLlecCe FapMOHHYECKHX AJIEKTPOMArHUTHBIX KoyeOaHUi,
(oKyCHOE paccTOSIHUE W ONTHYECKask CHJIA JIMH3BL; TPU ONMCAHUH MTPABUIIBHO TPAKTOBATh (PU3MUYECKUIT CMBICT
UCIIONB3yEeMbIX BEJIMYMH, MX OOO3HAYeHWS M EAMHHUIIBI; YKa3blBaTh (POPMYIBI, CBS3bIBAIOIIME JAHHYIO
(u3ndecKyro BeIMYMHY C APYTUMU BEIUYNHAMY;
— ONUCHIBaTh M3yYEHHBbIC KBAHTOBBIC SBJICHUS M MPOIECCHI, UCMONB3YS (U3MYECKHE BEIIMYMHBI: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA CBETA, SHEPTUS M UMIYIILC (POTOHA, IEPHUO] TTOTypaciaa,
SHEPrusl CBSI3U AaTOMHBIX s/Iep; NPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOIB3YEMbIX
BEJIMYMH, UX 0003HAYCHUS M CIWHUIIBI; YKa3bIBaTh (POPMYITBI, CBA3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIINUHHY
C IPYTUMU BEJIMYMHAMHU, BHIYUCIIATh 3HAUCHUE (PU3NYECKON BEIHUNHBI,
— aHaNM3MPOBaTh (PU3NYECKHE MPOLECCH U SBJICHUS, UCTIONB3YS (PU3MUECKUE 3aKOHBI M MPUHIIMIIBL 3aKOH
OmMa, 3aKkOHBI MOCJIEJOBATEIBHOIO M NapaJUIEIbHOTO COEAMHEHHUS MPOBOJHMKOB, 3akoH J[xoyns—IJleHua,
3aKOH 3JIEKTPOMarHUTHON MHAYKLHHU, 3aKOH IPSIMOJIMHEMHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa; ypaBHeHUEe DiHIITelHa U1 (poTorddekTa, 3aKOH COXpaHEHUS SHEPTUH,
3aKOH COXPaHEHUS HMIIYJbCa, 3aKOH COXPAHEHMsI NIEKTPUYECKOIO 3apsAj]ia, 3aKOH COXPaHEHMs] MacCOBOIO
4ucIa, NocTynarsl bopa, 3akoH paJuOaKTUBHOIO pacnaaa; pyu TOM pa3audarb
CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €0 MaTeMaTHYEeCKOE BBIPAXKCHHE M YCIOBUs (TpaHUIIBI, 00IacTH)
MIPUMEHHUMOCTHY;
— OIpPEIENITh HalpaBJIEHUE BEKTOpa MHAYKLUU MAarHUTHOIO IOJIS IIPOBOJHUKA C TOKOM, CHJIbI AMmepa U
cuiel Jlopenna;
— CTPOUTH U ONKCHIBATh N300paKEHHE, CO3/1aBaEMOE INIOCKUM 3€pKajioM, TOHKOW JIMH30M;



— BBINIOJHATH SKCIEPUMEHTHI M0 HCCIENOBAaHUIO (PU3UYECKUX SBICHUH M MPOILECCOB C UCHOIb30BAaHHEM
NPSIMBIX M KOCBEHHBIX HM3MEPCHUIU: MpU 3TOM (OpMyIupoBaTh MpoOiieMy/3afady W THUIIOTE3y Y4eOHOTO
AKCIIEPUMEHTA; COOMPATh YCTAHOBKY M3 MPENIOKEHHOTO 000PYI0BaHUS; IPOBOAUTD OMBIT H (POPMYIHPOBATH
BBIBO/IbI,

— OCYILIECTBJIATh TMpPSIMbIE M KOCBEHHBIE H3MepeHUs (U3MUECKUMX BENUYHMH, MpPU HTOM BBIOWpATh
ONTUMAIBHBIA CIIOCO0 HU3MCPCHUA U UCITOJIB30BATh U3BCCTHBIC METOABI OLCHKHA HOFpeHIHOCTCI\/JI H3M€p€HPII>i;
— WCCIIEZIOBaTh 3aBHUCHUMOCTH (PU3UYECKUX BEIMUYMH C HCIOJIB30BAaHMEM IMPSIMBIX M3MEPEHUU: MPU ITOM
KOHCTPYUPOBATh yCTAaHOBKY, (PMKCUPOBATh PE3YyJIbTATHI MOJYUYEHHON 3aBUCUMOCTH (DU3UYECKHX BEIUYUH B
BUJIC TAOJIHII U TpaUKOB, JeNaTh BBIBOMBI IO PE3YJIbTaTaM HCCIICIOBAHUS;

— coOmomath TpaBWiIa 0E30MacHOTO Tpyda TPU MPOBEICHUM WCCIEAOBAaHUH B paMKax y4eOHOTO
IKCIIEPUMEHTA, YU4eOHO-UCCIICA0BATEIbCKOM U MIPOSKTHON NESATETLHOCTH C MCIOJIh30BAHUEM U3MEPUTEIILHBIX
YCTPOMCTB | JTA0OPaTOPHOTO 000PYIOBAHUS;

— pemark pacuy€THBIC 3a/1a4d C SIBHO 3aJaHHOW (DPU3MYECCKON MOJENBIO, HCIOB3Ysl (PU3UUCCKUE 3aKOHBI U
MPUHIMUIIBI; Ha OCHOB aHajin3a YCJIIOBHA 3adadu BI)I6I/IpaTB (1)H31/I‘-ICCKYIO MOACIIb, BBIACIATH (1)I/ISI/IIICCKI/I€
BEJIMYMHBI U (POPMYIIbI, HEOOXOMUMBIE ISl €€ PEIICHUs, IIPOBOUTH PACYETHI U OLIEHUBATH PEajbHOCTh I10-
JYYSHHOTO 3HaueHUsI (PU3MYECKON BETUUNHBL;

— peliath Ka4eCTBEHHBIC 3aJ[a4M: BBHICTPAUBATh JIOTUYCCKH HEMPOTHBOPEYUBYIO IIEMOYKY PACCYXKICHHHA C
OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTH U (1)I/I3I/I‘I€CKI/IG SIBJICHUSA,

— HCIOJIB30BaTh TMPU PEUICHUN yYeOHBIX 33]1a4 COBPEMEHHBbIC MH(OPMAIIMOHHBIC TEXHOJIOTUH JIJIS TIOMCKa,
CTPYKTYpUPOBAHHSI, HWHTEPIPETANH ¥ TIPEACTABICHUS YYEOHOH W HAYYHO-TIONMYISIPHOH WH(pOpMaLuHy,
MOJTYYCHHOM U3 PA3JIMYHBIX HICTOYHHKOB; KPUTHYECKH aHAIM3UPOBATh MOJIy4YaeMyr0 HH()OpMAIIHIO;

— OOBSACHATH NPUHLMIBI JEUCTBUS MalIMH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB; pa3ivyaTbh YCIOBHS UX
0€3011aCHOTO UCTIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

— MPUBOAUTH IPUMEPHI BKJIAJAa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-QU3UKOB B Ppa3BUTHE HAYKH, B
00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

— WCIOJB30BaTh TCOPETHUSCKIE 3HAHMSI 110 (PU3MKE B TIOBCETHEBHOM JKU3HH TSl 00eCTICUCHMs 0€301IaCHOCTH
npu oOpalieHuu ¢ MprUOOpaMHu M TEXHUYSCKUMH YCTPOMCTBAMU, JUIsl COXPAHEHUS 370POBbs U COOJIIOICHUS
HOPM SKOJIOTUYECKOTO MOBEJCHHUS B OKpYXKAIOIEH cpere;

— paboTaTh B TpyMNIe C BBHIMOJHEHHUEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIBI,
panroOHAJIBHO pPacCHpCACIATh 00sI3aHHOCTH U IJIaHUPOBATh ACATCIIBHOCTH B HCCTAHAAPTHBIX CUTyallUdX,
aJICKBAaTHO OIIEHUBATH BKJIAJl KQKIOTO M3 YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC (68 1)
TemaTnueckni IIporpammHoe cogepxanue OcHOBHBIE BH/IbI aooP /30P
6.]101(, TEeMa ACATECJIBbHOCTH YYalIUXCH
PA3SJIEJI 1. PUBUKA U METO/IbI HAYUHOI'O ITIO3HAHMUA (1 4)

duzuka u ®uznka — Hayka o npupoje. Hayunsie N3yuenue HayqHbIX

METOMIBI METOJIBI TO3HAHUS OKPY’KAIOIIET0 MUpa. (SMIUPHYECKUX U TEOPETHYECKHUX )

HAVIHOTO Poib sKcnieprMenTa M TEOPHH B IIPOLIECCE | METOOB ITO3HAHUS OKPY’KarOIIEro

y HO3HAHUA IPUPOJBL. DKCIEPUMEHT B MHpa.

[O3HaHUA Pusrke. OG6cCysKeHne rpaHuil

(1 ‘I) MonenupoBanue pU3NYECKUX SBICHUN U MPUMEHUMOCTH (PU3HMYECKUX
npoueccoB. HayuHble runoressl. 3aKOHOB 1 Teopuid. PaboTa B
®dusnyeckre 3aKoHbI ¥ TeOpUH. [ paHuIIbl IPYIIIE MO MOATOTOBKE KOPOTKHX
NPUMEHUMOCTH (U3UIECKHUX 3aKOHOB. coO00IIEeHNH O pONIn U MecTe
[puHumn (hM3HUKH B TIPAKTHYCCKON
COOTBETCTBUSL. JEATEeIBHOCTH JIFOACH.
Pons 1 MecTo pusuku B hopMIpOBaHUT OcBOEHNE OCHOBHBIX IPUEMOB
COBPEMEHHOW HAYYHOW KapTHHBI MUDA, paboTs! ¢ uppoBoi
B IIPAKTUIECKON AEATEIEHOCTH JIIOACH nmaboparopueii mo duzuke.
Konumponvnuix - 0 Jlabopamopnuix - 0
PA3JIEJI 2. Mexanuka (21 1)




KunemaTtuka MexaHn4ecKoe TBUKEHUE. IIpoBeneHue sKkCIepUMEHTa:
(7 1acoB) OTHOCUTENBHOCTh MEXAHUYECKOTO U3y4YeHHE ABWKEHHUS Teja Mo
nBuxeHus. Cucrema OKpY>KHOCTH.
orcuéra. TpaekTopus. OOBsICHEHHE OCHOBHBIX
[epememnienne, CKOpOCTh (CpemHsst TIPUHITUIIOB ICHCTBHS
CKOPOCTh, MTHOBEHHAsI CKOPOCTb) U TEXHUYECKHUX YCTPOUCTB, TAKUX
YCKOpEHHe KaK: CIFIOMETD, IICTTHBIC U
MaTepHaIbHOM TOYKH, X MPOESKITNH HA OCH | peMEHHBIE TIepeiau IBUKCHUS; 1
cuctembl koopauHat. CliokeHne YCIIOBUHN UX 0€30TIaCHOTO
MepEMEILECHUN U CII0KEHNE CKOPOCTEH. HCIIO0JIb30BaHUA B [IOBCEIHEBHOM
PaBHOMEpHOE 1 paBHOYCKOPEHHOE KHU3HH.
npsiMoNHeHoe nBrkenue. [padukn Pemienne pacu€THBIX 3aa4 C IBHO
3aBUCUMOCTHU KOOPJUHAT, CKOPOCTH, 3a7aHHOM (PU3NUECKOI MOZIENBIO C
YCKOPEHUS, TyTU U NepPEeMEILECHUs UCTIOJIb30BaHUEM OCHOBHBIX
MaTepHaabHON TOYKU OT BPEMEHU. (hopMyIT KHWHEMAaTHKH.
CBobOonHOE TaicHue. YCKOpeHHE [Moctpoenue u anamu3 rpadukoB
cBOOOIHO- 3aBHCHMOCTEH KTHEMaTHIEeCKIX
TO MaJCHNS. BEJIMYMH OT BPEMEHH.
KpuBonuneiinoe nuxenue. JBmxkeHue Pacnio3naBanue prznyeckux
MaTepHaIbHOI TOYKH IO OKPY>KHOCTH C SIBICHUN B YICOHBIX OIBITAX U
IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. OKpPYKAarOIIEeH KU3HU:
VYrioBas paBHOMEPHOE U PaBHOYCKOPEHHOE
CKOpOCTb, JTUHEIHAs1 ckopocTs. Ilepuon IPSIMOJIMHENHOE
1 yactoTa oOparieHus. JIBIDKEHHUE, CBOOOHOE MaJICHNUE
IlenTpOoCTpEMUTENBHOE YCKOPEHHUE. TeJN, ABWKEHUE 110 OKPYKHOCTH.
TexHudyeckue ycTpoicTBa U UX Onucanue MEXaHUYECKOro
MPAaKTUIECKOE MTPUMEHECHUE: CITAIOMETD, JIBIDKCHUS C UCTIOIb30BAaHHEM
JIBIDKEHUE CHAPSIOB, IICTTHBIC M peMEHHBIE | (M3NYCCKHUX BEITHMYUH:
Tepeaayn. KOOpAHMHATA, yTh, IEpEeMEIICHHUE,
CKOPOCTh, YCKOPEHHE.
Pabora B rpynmax npu
IUTAHUPOBAHUH, IPOBEACHUH U
HHTEPIPETALNN PE3yIbTaToB
OIIBITOB U aHAJIN3C
JIOTIOTHUTEIBHBIX HICTOUHUKOB
WHGOPMAIIUH 10 TEME.
JnHamuka [Ipunuun otHocuTeNnbHOCTH [ anuest. CpaBHeHHe Macc B3auMoec-ux
(8 1acos) [TepBriii 3axoH HbtoToHa. MHepiuanbHbie Tell.

CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun
cynepnosuuu cui. Bropoit 3akon
Herorona 1y1st MarepruaabHOW TOUKH.
Tpetuii 3axoH HeroToHa 114
MaTepHasbHbBIX TOUYEK.

3axoH BceMupHOTO TAroTeHus. Cuna
TskecTH. [lepBas kocMHuuecKas CKOPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec Tena.
Tpenue. Bunsl Tpenus (moxos,
CKOJIB)KEHHMs1, KaueHus1). Cuiia TpeHus..
Cyxoe Tpenue. Cuia TpeHHs! CKONbKEHUS
U cuia

Tperus nokost. KoaddummeHt tperus.
Cuna conpoTHBIIEHHS IPH JBIKCHUH Tella
B )KMJKOCTH HJIM rase.

IMoctynarenpHOE U BpallaTeIbHOE
JIBIDKEHUE a0COIIOTHO TBEPJOTO TENA.
MOMEHT CUJIbl OTHOCUTENBHO OCH
BpaieHusd. [1nedo cumbl. Yenosus
paBHOBeCHUS

TBEPAOrO TeA.

TexHHUYeCcKHe yCTPONUCTBA U MPAKTHUECKOE
IMPUMEHEHHE: TOAUIUITHUKY, JBUKEHUE
HCKYCCTBEHHBIX CIIyTHHKOB.

W3ydeHue 3aBHCUMOCTH CHIIBI
YOPYTOCTH OT Ae(QOpPMAITHH;
CpaBHEHHE CHII TPEHUS TIOKOS,
KaueHMS U CKOJIBKEHHS.
OOBbsICHEHHE HEBECOMOCTH.
[IpoBenenue sxcrepuMeHTa:
HccIeJOBaHUE YCIOBUI
paBHOBecHs TBEPAOTO Tea,
HMEIOIIIETO OCh BPAIIICHUS.
OObsicHeHHE 0COOEHHOCTEH
PaBHOMEPHOIO U
PaBHOYCKOPEHHOTO
MPSIMOTMHEHHOTO JABYDKCHHUS,
CBOOOHOIO Ha[CHUS TEI,
JIBIDKEHUS 110 OKPY>KHOCTH Ha
0CHOBe 3aKkoHOB HproToHa, 3aKkoHa
BCEMHUPHOTO TATOTECHUSI.
OO0OBsIcHEHHE OCHOBHBIX
MPUHLUIIOB IEUCTBUS
TIOAUIUITHUKOB U UX
MPAaKTUYECKOT0 IPUMEHEHHUS.
OObsICHEHHE JIBHKEHHS
HCKYCCTBCHHBIX CITyTHHKOB.
Perenne pacu€THBIX 3a/1a4 C SIBHO
3aJJaHHON (PU3UIECKON MOJIEIBIO C
HCIOJIB30BAHUEM OCHOBHBIX
3aKOHOB H (HhOPMyIT THHAMHKH.
Pacnio3naBanue prznueckux
SIBJICHUH B yUE€OHBIX OMbITaX U




OKpYKarollen ®U3HU: UHEPLUS,
B3aMMOJICHCTBHUE TE.

AHanu3 QU3MYECKUX TPOIECCOB U
SIBJICHHH C UCIIOJIb30BaHUEM
3aKOHOB W TIPHUHITUIIOB: 3aKOH
BCEMHUPHOTO

Tarorenuns, I, I u 111 3akoHBI
Herorona, mpuHumn
CYMEpHO3UIIH CHJI, TPUHITAT
paBHOHpaBHOCTI/I I/IHepHI/IaJ'II)HBIX
CHCTEM OTCUETA .

3aKoHbI
COXpaHCHUS B
MEXaHUKe
(6 gaco)

Hmnynec MaTepHaibHON TOUKH (Tena),
CUCTEMbI MaTCpUaJIbHbIX TOYCK. I/IMHyﬂbC
CWJIBI U I3MEHEHHE UMITYIIbCa Tela. 3aKOH
COXpaHeHus uMIyibca. PeaktuBHoe
JIBHYKEHHE.

Pabora cuibl. MOIIHOCTE CHJIBL.
Kunernueckas sHEprusi MaTepuaabHON
ToukH. Teopema 00 U3MEHEHUHN
KUHETUYECKOU

SHEPTUHU.

IlorenunaneHas 3Heprus. [loreHnuanbHas
SHEPrHs YIpyro 1ehOopMUPOBAHHOM
npyxussl. [loTeHIManbHas 3Heprus Tena
BOITH3HU

MMOBEPXHOCTH 3eMIIH.

[ToreHuuanbHbie U HEMOTEHIUABHBIE
cmitbl. CBs3b pabOTHI HEMOTCHIIHATBHBIX
CWJI C UBMEHEHUEM MEXaHUYECKON 3HEPTruu
CHCTEMBI Tell. 3aKOH COXPaHCHHS
MEXaHUYECKOW SHEPTUHU.

Vipyrue u Heynpyrue CTOJIKHOBEHUS.
TexHuuecKue ycTponcTBa U MPAKTUYECKOE
IIPUMEHEHUE: BOIOMET, KOTIEP, IPYKUHHBIN
TMMUCTOJIET, ABUKCHUC PAKET.

IIpoBenenue sxkcriepuMeHTa:
n3ydeHre abCOIOTHO HEYIIPYTroro
yaapa ¢ IOMOIIBIO JIByX
OIMHAKOBBIX HUTSHBLIX MAasTHHKOB,
N3yuenue 3akoHa COXpaHEHUS
MEXaHIUYCCKON SHEPTHH.
Pemenne pacu€THBIX 3a/1a4 C SBHO
3aJaHHOU

(hMU3UIECKON MOJIEIIBIO C
HCIOJIb30BaHUEM

OCHOBHBIX 3aKOHOB ¥ (hOpMyIT
IOUHAMHUKA

Y 3aKOHOB COXPAaHEHUS.

Pemienre kauecTBEHHEIX 3a/1a4 C
OTIOPOii Ha

W3yYEHHbIE B pazzene
«MexaHHKay 3aKOHEI,
3aKOHOMEPHOCTH U (PU3NIECKUEC
SIBJICHMSL.

Omnucanue MeEXaHHYECKOIO
TIBYDKEHMS

C MCITOJIB30BaHNEM (PU3HUCCKUX
BCJIMYHH: I/IMHyJ'IBC TCia,
KHUHCTHUYCCKas 3Hepr1/1;1,
IIOTCHIIMAaJIbHAas 3Hepr1/1;1,
MeXaHH4YecKas pabora,
MEXaHUYEeCKasi MOIHOCTD.
AHanu3 QU3HYECKUX TPOIECCOB U
SIBJICHUH

C HCIOJIb30BAHHEM 3aKOHA
COXPAaHEHUS MEXaHUYECKOU
SHEPTUH, 3aKOHA COXPAHECHHUS
UMITYIIbCA.

OO0OBsICHEHNE OCHOBHBIX
MPUHLUIIOB IEWCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX
KakK: BOJOMET, KOTIEP, IPYKUHHBIH
MHCTOJIET.

OOBsICHCHUE TBUKCHUS PAKET C
OTOpOii Ha

H3ydYCHHBIC (PU3MICCKIe
BEJIMYMHEI U 3aKOHBI

MEXaHHUKH.

Hcnonp30Banme npu MOATOTOBKE
COOOIIEHHI

0 HpI/IMeHeHI/II/I 3aKOHOB MCXaHUKHU
COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTUM IJIs TIOKMCKa,
CTPYKTYypUPOBaHUS,
WHTEPIPETAIINU U MIPECTABICHHUS
HHPOPMAITUH, KPUTHICCKIH
aHaIIN3 TIOTyYaeMOoi HHPOPMAITHH.
IIpoBeneHne KOCBEHHBIX
M3MEPEHMI, NCCIIETOBAHUM
3aBHUCUMOCTEN (PHU3NIECKUX




BCJIMYMH, IIPOBEPKa
MPEAJIOKCHHBIX TUIIOTE3.

Konmponvhuix - 2

JlabopamopHbIX - 2

PA3JIEJI 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJIANMHAMMKA (21 4)

OCHOBEHI
MOJIEKYJISIPHO-K
HHETHYECKOU
TEOPUH
(10 gacoB)

OCHOBEI
TEPMOIUHAMUKH
(5 gacog)

OCHOBHBIE TIOJIOKEHHS
MOJIEKYIIAPHO-KNHETHYECKOH TEOPHUH.
BpoyHOBCKOE IBUKEHUE.

Huddysusa. Xapakrep IBIKEHUS U
B3aUMOJICHCTBHS YaCTHUI] BEIIECTBA.
Monenu

CTpPOEHUS Ta30B, KUIKOCTEN U TBEPIBIX
Ten

1 00bSICHEHHE CBOWCTB BEILIECTBA Ha
OCHOBE

9TUX Mozenel. Macca MOJEKYIL.
KomnuecTso Bemectna. [locTosHHas
ABoraspo. TernaoBoe paBHOBECHE.
Temneparypa u e€ usmepenue. lllkana
temreparyp Llenbcus.

Mozenb naeansHoro rasa. OcHOBHOE
ypaBHEHHE MOJIEKYNIIPHO-KHHETHYECKON
TEOPHH HIEaTBHOTO ra3a. AOCOIoTHAs
TeMIIEpaTypa KaKk Mepa CpeJlHen
KMHETHUYECKON 3HEPrHH TEIJIOBOTO
JIBUKEHUS YacTHUI] Ta3a. ['a30BbIe 3aKOHBI.
VYpaBHenue MenzaeneeBa—
Knaneiipona. 3akon JlansToHa.
N3omponeccsl B naeanbHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmaeckoe mpencraBieHne
M30IIPOIIECCOB: U30TE€PMa, U30X0Pa,
nzobapa.

TexHuueckue ycTponucTBa U PaKTU4eCKOe
MPUMEHCHUE: TEPMOMETP, OapoMeTp.

KonnuecTBo TEMmnoTsI IpH TEIuIonepesaye.
[TonsTre 06 aguabaTHOM Mpolecce.
IlepBrlii 3aKOH TEPMOAVHAMUKH.
IIpumeHeHue nepBoro 3akoHa
TEPMOJUHAMUKHU K H30IPOIIECCAM.
I'paduyeckas naTepnperanys padoTsl
rasa.

Bropoli 3ak0H TepMOIUHAMUKH.
HeobparuMocTs mporieccoB B MPHPOJIE.
Temnoselie MamuHbl. [IpuHIMIBL AeHCTBUA
TETUIOBBIX MamyH. [IpeoOpazoBanus
YHEPIUHU B TEIUIOBBIX MAIlIMHAX.

[IpoBeneHme sKCIIEpUMEHTA:
oTpernieieHue

Macchl BO3lyXa B KJIACCHOM
KOMHATE Ha OCHOBE U3MEpPEHUI
00BEMa KOMHATHI, TaBICHUS U
TeMIIEpaTypbl BO3lyXa B HEll;
HCCIICIOBAHNE 3aBUCUMOCTH
MEXKIy apaMeTpaMu COCTOSTHUS
rasa.

OOBsICHEHHE OCHOBHBIX
MPUHLIMIIOB ACHCTBUIA
TEXHUYECKHUX YCTPOUCTB, TAKUX
KakK: TepMOMETp U OapoMeTp; U
yCIIOBHIA UX 6€30I1aCHOTO
WCIIOJIb30BaHUS B TIOBCETHEBHOM
YKU3HU.

Pacnio3naBanue ¢uznuecknx
SIBJICHUH B Y4EOHBIX OIBITAX U
OKpyxatoreit xu3Hu: quddysus,
OpOYHOBCKOE JIBUKCHUE.
OnurcaHue TEIIOBBIX SBJICHUH C
HCTIOJIb30BaHUEM (PU3UICCKUX
BEJIMYHH: JaBJICHUE Ta3a,
TeMIeparypa, CpeIHss
KHHETHYeCKas SHePT s
Xa0THYECKOTO JBIKEHUS MOJIEKYIT,
CpeHEeKBaIpaTHIHAsI CKOPOCTh
MOJIEKYI.

Ananu3 Qu3nueckux nporeccoB u
SIBJICHUM

C HCIIOJIb30BAHUEM
MOJICKYJIIPHO-KHHETHYECKON
TEOPUH CTPOCHHUS BEIIECTBA,
Ta30BbBIX 3aKOHOB, CBSI3U CpeIHEH
KHHETHYCCKON SHEPTHH TETLIOBOTO
JIBIOKEHUS MOJIEKYIT ¢ aOCOMFOTHOM
TeMIIEpaTypoil.

Pemenune pacu€THeIX 3a1a4 ¢ IBHO
3aJaHHOU

(hU3UIECKON MOJIETIBIO C
HCTIOJIb30BaHHEM OCHOBHBIX
nonoxkeHuit MKT, 3akoHOB 1
(hopmyt MoneKyIsipHON (PHU3KKH.
Pabora B rpymmax npu
TUTAHUPOBAHUH, IPOBEICHUH U
HHTEPIPETALNN PE3yTETaTOB
OTIBITOB M aHAJIHM3¢e
JIOTIOTHUTEIHHBIX HCTOUHUKOB
nH(pOpPMAITUH TI0 TEME.

B MTOBCETHEBHOM JKU3HM JIBUTATEIIS
BHYTPEHHETO CTOpaHus, OBITOBOTO
XOJIOZMILHUKA, KOHIUIIUOHEPA.
OnucaHue CBONCTB TeI U
TCIUIOBBIX SIBJICHUM C
HCTIOJIb30BaHHEM (PU3UUCCKUX
BEJIMYMH: JaBJICHUE Ta3a,
TeMIeparypa, KOJTHIeCTBO
TEIUTIOTHI, BHYTPEHHSIS DHEPTHS,
pabora rasa.

Pewenne pacuéTHeIX 3a7a4 ¢ SBHO
3a/TaHHON (PU3UIECKON MOICITBIO C




KoadhunueHT mone3Horo AeicTBUS
TeruioBoi MamuHbL. [{ukn Kapho u ero
K03()(OUIHEHT MOJIE3HOTO ACUCTBHSL.
DKOJIOTHYECKUE TIPOOIIEMBI
TETUIODHEPTETHKH.

TexHuuecKue ycTponcTBa U MPAKTUUECKOE
MIPUMEHEHHE: IBUTATEeNIb BHYTPEHHETO
cropaswusi, ObITOBOH XOJOIMIBHHUK,
KOH/IULIMOHED.

UCIIOJIb30BaHNEM OCHOBHBIX
3aKOHOB ¥ (YOPMYIT MOJIEKYJISIPHON
(U3HKH U TEPMOJHMHAMUKH.
Pemenne kauecTBEHHBIX 3a]1a4 C
OTIOPOIi Ha M3yYEHHBIC B pasJene
«MonekynsapHas Gpu3uKa 1
TEPMOANHAMHKA) 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UUECKUE
SIBJICHUS.

Pabora B rpynmax npu aHanuse
JIOTIOTHUTENBbHBIX UCTOYHUKOB
nH}pOpMaIIH IO TEME.

ArperarHbie [TapooOpazoBaHue 1 KOHAECHCALMSL. IIpoBeneHue sKCIEpUMEHTA:
COCTOSHUS Hcnapenne u kunenue. AGCoIrOTHas U U3MEPEHUE OTHOCHUTENBHON
OTHOCHTENBHAS BIAXKHOCTh BO3yXa. BIQKHOCTH BO3/yXa.
BCHICCTEA. Hacpiennelii nap. YuenbHast Teriora OO0OBsicCHEHNE OCHOBHBIX
®asoBbie napoobpa3oBanus. 3aBUCUMOCTh NPHMHLMIIOB JEHCTBHSA
MEpeXOabl. TEMIICPATYPbl KUTICHUS OT JABJICHUA. TEXHUUYECKUX YCTPOMCTB, TAKUX
(6 yacoB) Teépnoe Teno. Kpucrammmueckue u KaK: TUTPOMETP U IICUXPOMETD,
amop@HbIe Tesa. AHU30TPOIHS CBOMCTB KaJIOpUMETP; U yCIIOBUH UX
KpHucTauioB. XKunkue KpucTaiibl. 6e30MMacHOTO UCTIONb30BaHUS B
CoBpeMeHHbIe MaTepHuaisl. [1naBnenue u MOBCEHEBHOM XKU3HHU.
KpHUCTaJuIM3alus. YelnbHas TeIoTa Onucanue NPUHLIUIIOB NOTY4YEHUS
riaByieHns. CyOmumarys. COBPEMEHHBIX MaTepUAIOB, B TOM
VYpaBHEHHE TEIUIOBOTO OayaHca. YHCIIE HAHOMAaTEPHaJOB.
TexHudeckue yCcTpolCTBa U MpakTHYecKkoe | Pemenne pacuéTHbIX 3a1a4 ¢ SIBHO
MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, 3aJaHHOU
KaJOPUMETP, TEXHOJIOTUH TTOTyYEHHS (hu3MUECKOM MOZIEIIBIO C
COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHUCIIE HCTIOJIB30BaHHEM
HAaHOMATEPUAJIOB, U HAHOTEXHOIIOTUH. ypaBHEHHUsI TEIIIOBOTO OaaHca.
Pelrenne kauecTBEHHBIX 3a]1a4 €
OINopoH Ha
N3Yy4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH M (hH3HYECKHE
SIBIICHUS TI0 TEME.
PacrniozHaBaHue pU3HMUECKUX
SIBJICHUH B Y4EOHBIX OIBITAX
OKpY’KaloIIen KU3HU:
nedopmanust TBEPABIX Tell,
HarpeBaHUE U OXJIAXKIEHHE Tell,
HU3MEHEHUE arperaTHbIX COCTOSHUI
BEILIECTBA U OOBSICHEHHE UX Ha
OCHOBE 3aKOHOB U (opMy
MOJIEKYJISIPHON (DH3HKH.
Hcnons3oBanue
MH(OPMALIMOHHBIX TEXHOIOTHH
JUIsl IOUCKA, CTPYKTYPUPOBaHMUS,
UHTEpIpETAluU U IPEJCTABICHHUS
nH(pOpMaILK TP TOATOTOBKE
COOOIIEHNH O TPUMEHEHUN
3aKOHOB MOJIEKYJISIPHON (DM3HKHU U
TEPMOJUHAMUKHU B TEXHUKE U
TEXHOJIOTHUSX.
Konumponvnoix - 2 JlabopamopHbIx - 2
PA3JIEJI 4. QJJIEKTPOANMHAMMKA (25 9)
DieKTpocTaTHKa DreKkTpusaIys Tell. DIeKTpudeckuii 3apsia. | OneHka abCONIOTHBIX U
(quaCOB) IIBa BUa SJICKTPUICCKUX 3aps10B. OTHOCUTCIIbHBIX IMOTPEIIHOCTEU

IIpoBOAHMKH, AUINEKTPUKU U
MOIYIPOBOAHUKH. 3aKOH COXPAHEHUS
INIEKTPUIECKOTO 3apsiia.
Bsaumogeiictue 3apsanoB. 3akon Kynona.
ToueuHbIil 2NEKTPUYECKUN 3apsi.
Dnexrpudeckoe none. Hampsok€HHOCTH
3NEKTpHYecKoro noist. IpuHImn
CYNEPIO3UIINH JIEKTPUUECKHUX MOJIEH.

M3MEpeHUI (PU3MYCCKUX BEINYHH.
N3yueHne npuHLIUIIOB AEUCTBUS
3JIEKTPOCKOIIA, DIIEKTPOMETPA,
KOHJeHcaTopa. M3yueHue
TIPUHITUIIOB ICHCTBHS

1 YCIIOBH 6e3011acHOTO
MPUMEHEHHS B TPAKTHIECKON
YKU3HHU, KOMTUPOBAJIHLHOTO
anmapara, CTpYHMHOI0 IIPUHTEDA.




JIuHuyn HapsXKEHHOCTHU DIEKTPUYECKOTO
HOJIsl.

Pabora cnit 37eKTpOCTaTHYECKOTO MOJISL.
IMorennman. Pa3HOCTh MOTEHIIMATIOB.
IIpoBOOHMKY M TUDIEKTPUKH B
JIIEKTPOCTATUIECKOM TI0JIE.
JudneKkTpudeckas IpOHULAEMOCTb.
Onexrpoémrocts. Kornencarop.
DeKTpOEMKOCTD IIIOCKOTO KOHIEHCATopa.
DHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.
TexHuueckue ycTponcTBa U NPaKTUYECKOE
IIPUMEHEHHUE: 3JIEKTPOCKOII, AIIEKTPOMETP,
3NIEKTPOCTaTUYECKas 3aIl1Ta, 3a3eMIICHHE
ANIEKTPONPUOOPOB, KOHAEHCATOD,
KOIIMPOBAJIBHBIN anmapar, CTpyHHbIA
IPHUHTEP.

Paccmorpenne gpuznuecknx
OCHOBAHMI AJIEKTPOCTATUYECKOU
3alIUTHI U 323EMJICHUS
JNEKTPOIPUOOPOB.

Pemmenne pacu€THBIX 3a/1a4 C SBHO
3aJaHHON (PU3UIECKON MOJIEIBIO C
HCTIONB30BaHAEM OCHOBHBIX
3aKOHOB U (hopmyr
ANEKTPOCTATUKH.

Pelrenne kauecTBEHHBIX 3a]1a4 €
ONOpOM Ha U3YUEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NICCKHE
SIBIICHHS DJICKTPOCTATUKHU.
Pacnio3naBanue puzmueckux
SIBIICHUY B YICOHBIX OIIBITAX W
OKpY>KaromIeH KU3HU:
SNEKTPHU3ALHUS TeT,
B3aUMOJECTBYE 3aps 0B U
00BsSICHEHHE UX HAa OCHOBE 3aKOHOB
1 GOPMYIT AIMEKTPOCTATHUKH.
Onucanne U3y4eHHBIX CBOMCTB
BEIIIECTBA M AIICKTPUICCKHIX
SIBJIEHUH C UCTI0JIb30BAHHEM
(hU3UYICCKUX BEITUYHH:
ANEKTPUICCKUH 3apsij,
HaNPsHKEHHOCTH 3JICKTPUIECKOTO
oI,

MOTEHIINAJ, Pa3HOCTh
MTOTEHIINAJIOB, IEKTPOEMKOCTE.
AHanmm3 QrU3HYECKUX IPOIEeCcCOB U
SIBICHU C MCTIIOIh30BaHIEM
(hu3MYecKUX 3aKOHOB: 3aKOHA
COXPaHEHUS JICKTPUUECKOTO
3apsna, 3akona Kynona.

Pa6ota B rpymnmnax npu aHaimse
JTOTIOJTHUTEIHHBIX UCTOYHUKOB
WH(POPMAITUH U TIOATOTOBKE
COOOIIEHNH O TIPOSIBICHUHT
3aKOHOB JIEKTPOCTATUKA B
OKpY>KaroIieH KU3HU H
MIPUMEHEHUHU MX B TEXHUKE .

[TocrostHHBIN
ANEKTPUYECKHUI
TOK.

Toku B
pa3IMYHBIX
cpenax
(12 gacoB)

DJIEKTPUIECKAN TOK. YCIOBHSA
CYIIECTBOBAHHUSA IEKTPUIECKOTO TOKA.
Wctounuku Toka. Crna Toka. [locTostHHBIH
TOK.

Hanpspkenue. 3akon OMma aiist yuacTka
ey,

DIEKTPUUECKOE COMTPOTUBIICHUE. YIEIbHOE
CONPOTHUBIICHUE BEILIECTBA.
[MocnenoBarensHOE, MapaUIeIbHOE,
CMEIIaHHOE COSTMHCHHE TIPOBOTHUKOB.
Pabota amexrpuyeckoro Toka. 3akoH
Joxoyns—IJlenna. MowHocTb
AIIEKTPHIECKOTO

TOKA.

O/1C u BHyTpeHHEE CONPOTUBIICHNE
HCTOYHHKA TOKA. 3akoH OMa JIJisi IOJTHOU
(3aMKHYTOI1) NIEKTPUUECKOH 1IeTIH.
Kopotkoe

3aMbIKaHUE.

DJIEKTPOHHAS MPOBOTUMOCTH TBEPIBIX
METaJIOB. 3aBUCHMOCTH COTIPOTHBIICHHS
METaJUIOB OT TEMIEPaTypHlI.
CBepXITpOBOANMOCTb.

DJeKTpudecKkuii ToK B Bakyyme. CBOHCTBa
AIIEKTPOHHBIX ITYYIKOB.

[IpoBeneHue skcriepuMeHTa:
H3yYeHHE CMETIaHHOTO
COETMHEHUS PE3UCTOPOB;
n3mepenne JJIC ucTouHmKa TOKa U
€ro BHyTpeHHCI‘O COHpOTI/IBHeHI/ISI;
HaOIIOICHNE AIIEKTPOIIN3a.
Ouenka abCOTIOTHEIX U
OTHOCHTEJIBHBIX ITOTPEITHOCTEH
HU3MEpeHUH (PU3MYCCKUX BEIINYHH.
OOBsiCHEHHE PUHIIATIOB JCHCTBUS
TEXHUYECKHUX YCTPOUCTB U
TEXHOJIOT'MH, TAKUX KaK:
aMIepMeTp, BOIIBTMETP, PEOCTaT,
HCTOYHUKHU TOKA,
AJIEKTPOHArpEeBaTEIbHBIE
MpUOOPBI, ATEKTPOOCBETUTEIbHBIE
pUOOpHI, TEPMOMET]
COIPOTUBJICHUS, BAKYYMHBII J1-
0]l, TCPMHUCTOPBI U
(hoTOpE3UCTOPHI,
MOTYTIPOBOAHUKOBEIN JHOI,
TaJIbBaHUKA; U YCIOBUH HX
0e30MacHOTo MIPUMEHCHHS B
MIPaKTUYECKOM KU3HHU.

Pewenne pacuéTHeIX 3a1a4 ¢ SBHO
3aJaHHON (hHU3HUECKOW MOJICIIBIO C




[Monynporoauuku. CoOCTBEHHAS U
IIPUMECHAas IPOBOJUMOCTh
HOIYIPOBOAHUKOB.

CsoiicTBa p—n-nepexona. IlonynpoBonHu-
KOBEIE TIPHOOPHL.

DJEeKTPUIECKU TOK B pacCTBOpax u
pacriaBax 3JIeKTPOIHUTOB.
DIEeKTPOTUTHIECKAS

JIUCCOMMAIINS. DINEKTPOJIN3.
DNEeKTPUUECKUI TOK B ra3ax.
CaMOoCTOSTENbHBIA U HECAMOCTOSTENbHBIH
pa3psa. Monuus. [1na3zma.

TexHudyeckue ycTpolcTBa U X
MPAaKTUYECKOE MPUMEHEHHE: aMIIEPMETD,
BOJITMETP, PEOCTAT, UICTOYHUKHU TOKa,
ANIEKTPOHArpeBaTeIbHEIC IPHOOPEL,
ANIEKTPOOCBETUTEIHHEIC TPHOOPHI,
TEPMOMETp COTIPOTHBIICHHS, BAKYYMHBIN
JTHOM, TEPMHICTOPHI M (POTOPE3UCTOPEI,
MOy TTPOBOAHUKOBEIA MO/, TaTbBaHUKA.

TOK».

UCTIOJIb30BaHUEM OCHOBHBIX
3aKOHOB M ()OPMYJT TEMBI
«ITocTOSTHHBIH ANEeKTpUYECKUi

Pacnio3naBanue pr3nueckux
SIBIICHUN B YICOHBIX OIIBITAX H
OKpY KaroIlen XKU3HU:
IEKTPUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUUECKOE,
MarHuTHOE JAEHCTBUS TOKA.
AHanu3 SIEKTPUIECKUX SABJICHUN U
MPOLIECCOB B IETSIX MOCTOSHHOTO
TOKa C UCIIOJIb30BAHUEM 3aKOHOB:
3akoH OMa, 3aKOHOMEPHOCTH
MOCJIE0BATENBHOTO U
NnapajiyIeIbHOTO COEANHEHUS
MIPOBOJIHUKOB, 3aKOH
Joxoyns—IJlenna.

Onncanne U3y4eHHBIX CBOMCTB
BELIECTB U

AIEKTPUUECKUX SBJICHUH C
WCIIONB30BaHUEM

(hU3NUECKUX BEITHYHH:
NEKTPUIECKHI 3a-

P, cujia TOKa, SIEKTPUUYECKOE
HaNpsDKEHUE, IEKTPUUYECKOe
CONPOTHUBIIEHUE, PA3HOCTh
noreHnmanos, JJC, pabora Toka,
MOILIHOCTb TOKA.

Hcnonp3oBanue
WH(POPMAITHOHHBIX TEXHOJIOTHHA
JUIS1 TIOUCKA, CTPYKTYPHUPOBAHMUS,
HMHTEPIPETAINH U TIPEICTABICHUS
HH(POPMAITUH [IPH MTOATOTOBKE
coO00IIeHNH O TPUMEHEHUN
3aKOHOB MOCTOSIHHOTO TOKA B
TEXHHUKE U TEXHOJIOTHUSIX.

Konmponvhuix - 2

JlabopamopHbIX - 2

Bcezo konmponouwvix - 6 |

Bcez2o nabopamopHbIX - 6

11 xuaacc (68 yacoB)

TemaTnyeckuu
0JI0K, TEMA

IIporpamMmmHoe cogepkaHue

OcHOBHbBIE BUJIbI 1€ATEJILHOCTH
yuauuxcs

PA3JEJI 4. DJIEKTPOIMHAMMEKA (11 )

MaruutHoe noiJe.
DJIeKTpOMarHuTHas
UHIYKIHAS

(11 )

[TocrostHHbIE MarHuTHL. B3aumoneincraue
IIOCTOSIHHBIX MarHUTOB. MarHuTHoe mnoie.
Bekrop MarauTHOM nHAyKuyu. [IpuHnmn
CYIIEpPIO3ULIMA MAarHUTHBIX ToJel. JInnun
MarHuTHOW MHAyKuuu. KapruHa muHuin
MarHATHOM MHIYKIUH I1OJIS ITOCTOSHHBIX
MarHuTOB.

MarauTHoO€ 1nose NPOBOJAHUKA C TOKOM.
KapruHa nuHui MTHAYKIIUM MarHUTHOTO
HOJIS1 JIIMHHOTO IIPSIMOTO IPOBOJHUKA

Y 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHUKA,
KaTymku ¢ TokoM. OnbeIT Opcrena. Bzaumo-
JIEUCTBUE MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOy/Ib M HalIPABJICHUE.

IIpoBeneHue SKCIEPUMEHTA: H3YUCHUE Mar-
HUTHOT'O ITOJIA KaTYIIKHU C TOKOM;
HCCIIEIOBAHKME JCHCTBHS MOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM; UCCIICIOBAHHC
SIBIICHHS DJICKTPOMATHUTHON WH/YKIIHH.
OrneHka aOCONMIOTHBIX U OTHOCUTEIIBHBIX
MTOTPEITHOCTEH U3MEepEHIHA (HU3NIECKIX
BEJTUYHH.

OO0OBsiICHEeHNE IPUHIIATIOB JEHCTBUS
TEXHUYECKHUX YCTPOMUCTB, TAKUX KaK:
MTOCTOSTHHBIE MarHUTBI, YJICKTPOMATrHUTHI,
AJIEKTPOJIBUTATEIH, YCKOPUTEIH
OJIEMCHTAPHBIX YaCTHUL, MHAYKIHOHHAasA
TIeyb; ¥ yCIOBUH X 6€30IacHOro
MPUMEHCHHUS B TIPAKTHUCCKOM JKU3HU.
Penrenue pacyéTHBIX 3a/1a4 Ha TPUMEHEHUE
(hopMya TeMbl « MarHUTHOE 1ojIe. DIEKTPO-




Cuna Jlopenna, e€ MOIynb U HalpaBJICHUE.
JIBro>keHue 3apsHKeHHON 4acTUIBI B OHO-
POAHOM MarHuTHOM mnosie. PaGora cuibl
Jlopenia.

SIBneHNE AIIEKTPOMAarHUTHON MHTyKIUH.
[ToTOK BEKTOpa MATHUTHON MHAYKIUH.
O1C nuayKuuu. 3aKoH 3JIEKTPOMarHUTHOM
naaykuuu dapanes.

BuxpeBoe anekrpuueckoe noiue. IC
WHAYKIUH B IPOBOHUKE, ABMKYIIEMCS
MIOCTYIATEIbHO B OTHOPOJHOM MarHUTHOM
none. [TpaBuiio Jlenna.

WHOyKTUBHOCTB. SIBIE€HHE CAaMOMHAYKIIHH.
OJ1C camMOMHIYKITHH.

OHeprus MarHUTHOTO I0JIs KaTyLIKHU C TO-
KOM. DJIEKTPOMAarHUTHOE TOJIE.
TexHuueckue yCcTpoiucTBa U MPaAKTUIECKOE
MIPUMEHEHUE: TOCTOSSHHBIE MAarHUTHI,
JIEKTPOMArHUTHI, 3JIEKTPOIBUraTEllb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHLl,
WHyKUHUOHHAS [1€Yb.

MarHUTHAS. WHIYKITHSD.
Penrenue kauecTBEHHBIX 33124 C OMOPOH Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nveckue ABICHUS TeMbI « MarHuTHOE
nose.

DJIeKTpOMAarHUTHAsT UHYKIIUSD».
Ornpe/eneHre HAPaBIeHUsI BEKTOpa UHITYK-
UM MarHUTHOTO TIOJISl TIPOBOJIHUKA C TOKOM,
cuinsl AMniepa u cuibl JlopeHua.
PacnioznaBanue Gpu3nveckux sSBICHUH B
yueOHBIX OIBITaX U OKPYKAIOIIEeH KU3HU:
B3aMMOJICHCTBUE MArHUTOB,
AIIEKTPOMATHUTHAS MHIYKIUS, IeHCTBUC
MarHUTHOTO ITOJIs1 Ha IPOBOJHUK C TOKOM U
JBIOKYIIUAHCS 3apsi.

AHau3 IEeKTPOMArHUTHBIX SIBICHUH C HC-
MOJIb30BAHUEM 3aKOHA 3IEKTPOMArHUTHON
WHTYKIIHH.

OrnucaHue U3y4eHHBIX CBONCTB BELIECTB U
ANIEKTPOMArHUTHBIX SIBJICHHIA C UCIIONBb30Ba-
HUEM (I)I/I?)I/I‘IGCKI/IX BCJIMYMH: MHAYKIWA Mar-
HUTHOTO TOJISI, cuiia AMIiepa, cuiia
JlopeHna, MHAYKTUBHOCTb KaTyLIKHY,
SHEPIHUs CKTPUICCKOTO 1 MATHUTHOTO
noJien.

PA3/IEJI 5. KOJIEBAHUMSA 1 BOJIHbBI (24 1)

MexaHn4yecKkue u
AIIEKTPOMArHUTHBIC
KoJeOaHus
99

KonebarensHas cucrema. CBOOOIHEBIE MEXa-
HU4ecKue Kojiebanus. 'apMoHnUecKue Ko-
neGanwus. [lepuon, yacrora, aMIuTyza u
¢a3za xonebanuit. [IpykKMHHBIA MasTHUK.
Maremarndeckuii MasTHUK. YpaBHEHHUE
rapMOHHUYECKHX Kojebanuil. [IpeBpamienue
SHEPI'UU IPU TAPMOHUUYECKUX KOJIeOaHUSIX.
KonebarenbHblil koHTYp. CBOOOAHBIE AJIEK-
TPOMAarHUTHbIE KojeOaH!sl B HAECATbHOM
KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXTY
MEXaHUUYECKUMH U NIEKTPOMATHUTHBIMU
kosneOanusiMu. @opmyna TomcoHa. 3akoH
COXpaHEHUs SHEPTUH B UJEAILHOM Kousleha-
TEJIBHOM KOHTYpE.

[IpencraBnenue o 3aTyXarwmux KoJeOaHUIX.

BriHyKIeHHBIE MEXaHUYECKUE KOIeOaHUsI.
Pe3onanc. BeiHyXIeHHBIE 3JIEKTPO-
MarHuTHBIE KOJIeOaHUsI.

ITepemennbiii Tok. CHHYCOUATBHBIN MTEpe-

MEHHBIN TOK. MOIIIHOCTB NTEPEMEHHOTO TOKA.

AMIUTUTYIHOE U JEHCTBYIOIIECE 3HAYECHUE
CHUJIBbI TOKA U HANPSKEHUS.
Tpancdopmarop. [IponsBoacTso, nepegaya
Y IOTPEOICHHE AIEKTPUICCKON IHEPTHH.
DKOJIOTHYECKHUE PUCKH ITPU ITPOU3BOJICTBE
anekTposHeprun. KynpTypa ucnoib30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.
TexHU4YeCcKue yCTpOMCTBA U IPAKTUYECKOE
MIPUMEHEHHUE: FTICKTPUICCKHUI 3BOHOK,
TeHEPATOp MEPEMEHHOT0 TOKA, TUHUHU
3NIeKTpornepeaad.

HccnenoBanue mapaMeTpoB KolieOaTenbHO
CHCTEMBI — IEPHOAA, YACTOTBI, aMILUTUTY/IBI U
(a3p1 koneOanmii (IPYKUHHBINA 1/FITH
MaTeMaTH4eCKUi MasTHHK).

HaGmtonenue 3aTyxarommx KoixeOaHui.
HccnenoBanne CBOMCTB BBIHYKCHHBIX

koneOanwmii. HabmoneHne pe3oHanca.
[IpoBeneHue SKCIEPUMEHTA: HUCCIICIOBAHKE
3aBUCUMOCTH NIEPHUOJIa MAJIBIX KOJIEOaHU
rpy3a Ha HUTHU OT JUTUHBI HUTHA U MACChI
rpy3a; OIpeeICHUE YCKOPEHUS CBOOOTHOIO
MAICHUS TIPH TOMOIIU MasTHHUKA.

Onenka aOCOTIOTHBIX M OTHOCUTEIbHBIX
MTOTPEITHOCTEH N3MEepeHIA (HPU3NIECKIX
BEJTHMYHUH.

OO0BsiCHEHNE IPUHIIATIOB JEHCTBUS
TEXHUYECKHUX YCTPOWUCTB, TAKUX KaK:
ANEKTPUIECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKa, IMHUH JJICKTPOIepeay;
U YCIIOBUH UX 0€30MacHOr0 MPUMEHECHHUS B
IIPaKTUYECKOH JKU3HHU.

Penrenue pacyéTHBIX 3a/1a4 C SIBHO 3aJJaHHOM
(U3NIECKOI MOJICTIHIO C UCTIONE30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopMyII,
OIIMCBIBAIOIINX MEXaHUYECKHUE U
AIIEKTPOMATHUTHBIC KOJICOAHNUS.

Onmcanne M3y4eHHBIX MEXaHNUECKUX U
AIIEKTPOMATHUTHBIX KOJIeOaHMI C
HCIOJIb30BaHUEM (PU3NICCKUX BEITUIHH:
TIePHOJ U 9acTOTa KOJICOAHHA, aMIUTUTY/A U
(a3a xoebaHui, 3apsi1 U CUjla TOKa B
MPOIIECCE TAPMOHUYCCKUX
AIICKTPOMATHUTHBIX KOJICOAHUIA.

Penrenue kauecTBEHHBIX 33124 C OMOPOH Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH,
OIMCBIBAIOIINE MEXaHUUECKHUE U
AIIEKTPOMATHUTHBIC KOJICOaHNUS.

Pabota B rpymmax npu miIaHAPOBaHUH,
MIPOBEJICHUH M MHTEPIPETAITNHN PE3YIBTaTOB




OIIBITOB, 1 aHAJIN3C AOIOJIHUTCIIbHBIX
N CTOYHHUKOB I/IH(bO‘pMaIII/II/I 110 TEMC.

Mexannueckue u
3JIEKTPOMAarHuTHbHIE
BOJIHHI (5 1)

MexaHU4YeCKUe BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTh
pacrpoCTpaHeHus U JJINHA BOJIHBIL.
[omepeynplie 1 IPOIOTHHBIE BOJIHEL.
Wntepdepennus u audpaxius
MEXaHMYECKUX BOJH.

3Byk. CxopocTsb 3ByKa. [ poMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa.
DJeKTPOMarHUTHbIE BOJIHBL. YCIOBUS U3ITY-
YEeHUs DIICKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTaIUs BEKTOPOB E, B, v B 35eKTpo-
MarHuTHOM BosiHe. CBOWCTBA AJIEKTpOMAr-
HUTHBIX BOJIH: OTpa)XK€HUE, IPEJIOMIICHHE,
nosisipu3anus, 1udpakuus, HTepepeHLus.
CKOpOCTB 3IIEKTPOMAarHUTHBIX BOJIH.
[Ikana 3MeKTpOMarHUTHBIX BOJH. [Iprme-
HEHHE >JICKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIUTBI paAMOCBA3U U TEIEBUICHHUS.
Panwmomoxanms.

DJeKTpOMarHUTHOE 3arpsi3HEHUE OKpYKato-
LIEH Cpeabl.

TexHnveckue ycTpocTBa U MPAKTUYECKOE
MIPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI,
yABTPa3BYKOBas IUArHOCTHKA B TEXHUKE U
MeIUIHE, pajap,

paguoNpUEMHUK, TEJIEBU30D, AaHTCHHA,
tenedon, CBU-nieun.

N3zyuenue o0Opa3oBaHus U pacpOCTPAHCHUS
MTOTIEPEYHBIX U MPOIOIBHBIX BOJH.
Habnronenune oTpaxeHus

U TIpEJIOMJICHHS, HHTEP(EPCHIINHT 1
IUPPaKIUN MEXaHUIECKUX BOJH.
Habnronenne cBs3M TPOMKOCTH 3ByKa U
BBICOTHI TOHA C aMIUIUTYAON U YaCTOTOU
KoJie0aHwMiA, 3BYKOBOTO PE30HAHCA.
HccnenoBanue CBONCTB 31€KTPOMAarHUTHBIX
BOJIH: OTpaXeHHE, IPETIOMIICHHE,
noJspu3aLyst, AMppaKys, HHTepPepeHIHs.
W3yueHue ycaoBui H3ITydeHUs
AIIEKTPOMATHUTHBIX BOJIH, B3aHMHOM
opueHTanuu Bektopos E, B, v B
AIIEKTPOMATHUTHOW BOJHE.

WzyueHne mpruMeHEHUS ICKTPOMATrHUTHBIX
BOJTH B TEXHUKE U OBITY.

OO0BsiCHeHNE IPUHIIAIIOB JEHCTBUS
TEXHUUYECKUX YCTPOMCTB U TEXHOJIOTUH,
TaKUX KaK: My3bIKaJIbHbIe HHCTPYMEHTHI,
YABTPA3BYKOBas TUATHOCTHKA B TEXHUKE U
MEIUIUHE, pajap, paTuonpUEMHUK,
TeNeBU30D, aHTeHHa, Tenedon, CBU-meus; u
YCIIOBH X 0€30I1aCHOTO IPUMCHEHUS B
MPAKTUYCCKOM KIU3HMU.

Penrenue pacyéTHBIX M KAYSCTBCHHBIX 3a/1a4
C OIOpOY Ha W3yYEHHBIC 3aKOHEI H
3aKOHOMEPHOCTH, OTMCHIBAIOIINE
pactpocTpaHeHHe MEXaHMIECKUX U
AIIEKTPOMATHUTHBIX BOJIH.

Hcnonb3oBanne MHPOPMAITMOHHBIX
TEXHOJIOTUM IJIS TIOMCKa,
CTPYKTYPHUPOBAaHHS, MHTEPIPETALNH U
NIpe/ICTaBICHUs MHPOPMALUK IPU
MTOJATOTOBKE COOOIIEHNI 00 UCTIONB30BAHUH
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE.
VYyacTue B AUCKyccHu 00
AIIEKTPOMATHUTHOM

3arps3HEHUH OKPYKAIOIIEeH Cpeabl.

Pabota B rpymmax npu miIaHAPOBaHUH,
MIPOBEICHUH U MHTEPIIPETAILIUH PE3YIIbTaTOB
OTIBITOB M aHAJIHM3E JTOTOTHUTEIBHBIX
HCTOYHHKOB HH(OpMAIIMHU 110 TEME.

Omruka

(10 u)

I'eomerprueckas onruka. [Ipsamonuneiinoe
pacrpocTpaHeHUe CBeTa B OTHOPOIHOM
cpene. Toueunslii MICTOYHUK cBeTa. JIyd
CBeTa.

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
ITocTpoenune u300paxkeHuil B MI0CKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHbI IPEITOMIICHHS
cBeTa. AOCOIOTHBIN MMOKa3aTellb MpeaoMIe-
Hus. [TonHoe BHyTpeHHee oTpaxenue. [1pe-
JIEJIbHBII YToJI TOJTHOTO BHYTPEHHET0 OTpa-
KEHUS.

Hucnepcus cseta. ClI0KHBIN cocTaB 6€710ro
cBera. IBer.

Colwuparolue 1 paccenBarolne JTMH3bI.
Tonkas nuH3a. DOKYCHOE PACCTOSTHUE U
ONTUYECKas CUiia TOHKOM IuH3bL. [TocTpoe-
HHE N300pakeHNi B COOMPAIOLIMX U pacce-

Wzyuenwne SBIEHUS MOTHOTO BHYTPEHHETO
OTpaXXCHHsI, €r0 MPUMEHEHUS B CBETOBOJIE.
N3ydenue Moneneil MUKpOCKOIa,
TeJIECKOIIa.

[TonydeHnue crexTpa ¢ MOMOIIbIO PU3MBI U
TU(PPAKIUOHHONW PEIETKH.

W3mepenue nokasarenst NpeoMIICHUs
crtekna. MceaemoBanne cBOiCTB
n300pakeHU B TNH3AX.

OO0BsICHEHNE IPUHIIATIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUH,
TaKHUX KaK: OYKH, JIyTa, (oToanmapar,
MIPOEKIMOHHBIN armnapar, MUKpOCKOII,
TEJIECKOII, BOJJOKOHHAsI ONTHKA,
IUpaKIUOHHAS PEIIETKA, OSPOUT; 1
YCIIOBHY MX 0€30IaCHOTO IPUMCHCHUS B
MPAKTUYCCKOH KU3HH.

Pemenue pacu€THbIX 3a1a4 ¢ SIBHO 3aJJaHHON
(U3NIECKOI MOAETIHIO C UCTIONE30BAaHHEM
OCHOBHBIX 3aKOHOB U (hopMyIt
T€OMETPUUYECKON ONITHKU.




MBAOIIMUX JUH3aX. POpMysa TOHKOH JIMH3BI.
VBenmueHue, 1aBacMoe JTUH301.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOU
ONTHKHU.

Bonnosas ontuka. MaTepdepenus caera.
KorepentHble nctouHuKU. YCa0BUs HAOIIO-
JI€HUsI MAKCUMYMOB 1 MUHHUMYMOB B HUHTEp-

(hepeHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX

KOTepEHTHBIX UCTOYHHKOB.
Hudpaxius ceera. AudpakironHas pemeT-
Ka. YcioBue HaOIIOAEHHS ITIaBHBIX MaKCH-
MYMOB TIpH MTaJICHU MOHOXPOMAaTHYECKOTO
CBETa Ha IU(PPAKIMOHHYIO PEIIETKY.
[Tonsipusanus cera.

TexHnveckue ycTpocTBa U MPAKTUYECKOE
MIPUMEHEHHUE: OYKH, JIyna, (oToanmapar,
MIPOEKLMOHHBIN anmapar, MUKpOCKOII,
TEJIECKOII, BOJIOKOHHAsI ONTHKA,

T paKIMOHHAs PEeIIETKA, OISIPOUI.

ITocTpoeHue u onucanue N300pakeHuUs,
C03/1aBaeMOT0 TIOCKUM 3ePKajioM, TOHKOU
JIMH30M.

PaccMmoTpenue mpeaenoB NpUMEHIMOCTH
TeOMETPHUYCCKON ONTHKH.

PacniosHaBaHme (HYM3NIECKIX SBICHUH B
OTIBITAaX M OKPY’KaIOIIeH KU3HU:
MPSIMOJIMHEHHOE PacIIpOCTpaHEHHE CBETa,
OTpaxkeHHe, MpeJoMiIeHne, UHTephepeHIIus,
Iudpakiys v HoJspU3alus cBera,
JIUCTIEPCHS CBETA.

W3yuenue ycaoBui HaOMIONCHHS
MaKCUMYMOB U MUHUMYMOB B
HHTEpHEPEHIIMOHHON KapTUHE

OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

VYcnoBue HaOMIOICHUS TTIABHBIX
MaKCHMYMOB TIpH TTaJICHAN
MOHOXPOMAaTHYECKOTO CBETa Ha
IU(PaKINOHHYIO PEIIETKY.

AHan3 ONTHYECKNX SIBIICHUH C
HCIIONB30BaHUEM 3aKOHOB: 3aKOH
MIPSIMOJIMHEMHOTO PaCIPOCTPAaHEHUS CBETa,
3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
MIPETOMIICHUS CBETA.

OrnrcaHue ONTUYECKUX SIBICHUHN C
HCTIONB30BaHIEM (PU3UICCKHUX BEIMYUH:
(hOKyCHOE pacCTOSIHAE M ONITUIECKast CHIIa
JIMH3BL

PA3IEJI 6. OCHOBbBI CIIELIMAJIBHOU TEOPUU OTHOCHUTEJBHOCTMH (4 1)
OcnoBel CTO ['paHuUIIBI IPUMEHUMOCTH KIIACCUYECKOM Pemenue KauecTBEHHBIX 3a/1a4 C ONIOPOH Ha
(4 I’I) MEXAHUKH. HOCTy.HaTBI CHeHHaHBHOI‘/'I N3Y4YCHHBIC 3aKOHbI, 3aKOHOMECPHOCTHU U
H3MYECKHeE SIBJICHU 110 TeMe «OCHOBEI
TEOPUH OTHOCHUTEIBHOCTH: HHBAPHAHTHOCTh %TO»
MOZIYJIsA CKOPOCTH CBETA B BAKYYMC, Hcnons3oBanue UHPOPMAIIMOHHBIX
HOPUHLIKAI OTHOCUTENIBHOCTH DUHIITEHHA. TEXHOJIOTHil [JIs1 IIOKCKa,
OTHOCHUTEIIBHOCTh OTHOBPEMEHHOCTH. CTPYKTYpHUPOBAHHSI, HHTEPIPETALINH 1
3amMeicHre BPEMEHHU M COKpAIIICHUE JUTHHBI, | PeACTaBICHIA gH‘i’Oplﬁ“auH“ Tput
o IIOATOTOBKE COO CHUU
DHeprus ¥ UMITYJIbC PEIISITHBUCTCKOI A m y
O IrpaHHuIIaX MPUMEHUMOCTHU KJIACCUIECKOU
JaCTHIBL. Mexanuku 1 ocHosax CTO.
CBsI3b MacChl C SHEPTUCH 1 UMITYIILCOM
PENSTHBUCTCKOM YaCTHIIbI. JHEPTHSI IOKOSL.
PA3JIE] 7. KBAHTOBASI ®U3UKA (15 u)
DJeMeHTBI ®otonbl. Dopmyna [Tnanka cBs3u HEPrUn OOnsicHEHHE OCHOBHBIX NIPHHIIMIIOB
KBAaHTOBOI1 ONITUKHU | ()OTOHA C €ro YacTOTOW. DHEPrHs U ACHCTBHA TEXHIHCCKHUX yCTPOHCTB, TAKHX
(6 1) HMITYITBC (hOTOHA Kak: (hOTO3ICMEHT, COJTHCYHAS

OTkpeiTHE U UccnenoBanue Gorodddexra.
Omnpitet A. I'. CroneroBa. 3akoHbI PoTO-
addekra. YpaBHeHHe DUHIITEHHA IS
dbotoapdexra. «Kpacnas rpanuima» $oto-
s dexra.

Hasnenue ceera. OnwiTel [1. H. JIeGenena.
XHUMHUUYECKOE IEUCTBUE CBETA.
TexHU4YecKue yCTpOMCTBA U IPAKTUYECKOE
npUMeHeHHe: POTONIEMEHT, (POTOJATUHK,
coJTHeuHast 6arapest, CBeTOIHNON .

OaTapesi, CBETOJIMO/I; M YCIIOBHH HX
0€30IacHOT0 MPUMEHEHHUS B IPAKTHICCKON
KHU3HH.

Penrenue pacyéTHBIX 3a/1a4 C SIBHO 3aJJaHHOM
(U3NIECKOI MOAETHIO C UCTIONE30BAaHHEM
OCHOBHBIX 3aKOHOB U (hOpMYJT KBAHTOBO#A
OITHKH.

Pemenne kauecTBEHHBIX 3a/1a4 € OTIOPOM Ha
M3y4YeHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKHU.

PacnioznaBanue Gu3NYECKUX SBICHUN B
Y4eOHBIX OIBbITaX: POTOIEKTPUIECKHUI

3¢ GeKT, CBETOBOEC JaBIICHHE.

OnucaHue U3y4YeHHBIX KBAHTOBBIX SBICHUM
Y TIPOIIECCOB C UCIOIB30BAHUEM
(DU3NYECKHUX BETMYUH: CKOPOCTh
AIIEKTPOMATHUTHBIX BOJTH,

JUTMHA BOJIHBI M YaCTOTA CBETA, JHEPTHS U
HAMITYILC POTOHA.




Crpoenue atoma
(4 1)

Mopnens atoma Tomcona. OmnbiTel Pesepdopna
10 paccestHuro o-4actull. [limanerapHas
Mozenb aroMa. Iloctynarsr bopa.

N3nyuenue u norouienre GoToHOB npu
IIepexo/ie aToMa C OJHOIO YPOBHS YHEPTUU
Ha apyroi. Buasl cnektpoB. CriekTp ypoBHei
SHEPIUM aTOMa BOAOPOJA.

BonHoBrIe cBoiicTBa yacTtull. BoiHe! ne
Bpoitnsa. KopnyckynsspHO-BOJHOBOH Ayaau3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JIy4YEHUE.
TexHU4YecKre yCTpOMCTBA U IMPAKTUYECKOE
IIPUMEHEHHUE: CIIEKTPAJIBHBIN aHAIN3
(criekTpockoI), Ja3ep, KBAHTOBBIN
KOMIIBIOTED.

Uzyuenue mozaenu onbiTa Pesepdopra.
[IpoBeneHue FKCIEPUMEHTA: HAOTIOCHIE
JUHEWYaToro CIIEeKTpa.

Wzyuenne monenu atoma: Tomcona,
TUTAHETAPHOW MOJICIIH aTOMa, MOJICIIA aTOMa
Bopa. U3yuenue cnekrpa ypoBHEN S3HEPIUU
aToma BOJOpOJa.

OO0BsiCHeHNE IPUHIIAIIOB JEHCTBUS
TEXHUYECKHX YCTPOMCTB, TAKUX KaK:
CIIEKTPOCKOIL, JIa3ep, KBAHTOBBII
KOMITBIOTEP; M YCIOBUN UX 0€30MacHOTO
MPUMEHCHHUS B TIPAKTHYECKOM JKU3HU.
Pemienue kauecTBEHHBIX 3a/1a4 C OTIOPOM Ha
M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢usnveckue sBieHUs 1Mo reme «CTpocHue
aroMay.

PacniosnaBanme (YM3NYECKUX SBICHUHA B
Y4eOHBIX OTBITaX: BOSHUKHOBEHUE
JIMHENYATOr0 CIEKTPA.

AHann3 KBaHTOBBIX MPOIIECCOB U SBICHUMA
C MCIIOJIL30BaAHMEM MOCTYIaTOB Bopa

ATOMHOE PO

(5 1)

DKCIEPUMEHTHI, JOKA3bIBAIOIINE CJI0KHOCTh
cTtpoenus sapa. OTKpbITHE
paaroaktuBHOCTH. OMBITH Pesepdopaa mo
ONPEIEICHUIO COCTaBA PAJUOAKTUBHOIO
usnydenus. CBoiicTpa anbda-, oera-,
raMmma-u3Jy4eHHusl.

Biustnue pagnoakTHBHOCTH HA KUBbBIE
OpraHU3MBbl.

OTtkpbiTHE IPOTOHA U HEWTpOoHA. HykiioHHast
Monensb siapa [elizenoepra—IlBaHEeHKO.
3apsn sapa. MaccoBoe yuciio siipa.
N3oronsl.

Anwda-pacniag. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ['amma
U3Iy4yeHue. 3aKOH PaIMOaKTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B sA1ipe. SnepHble
cwibl. Jlehekt Maccer sapa.

Snepuble peakuuu. [lenenue u cCUHTE3 saep.
SnepHslit peakTop. TepMOsIEpHBIN CUHTES.
[IpoGrieMbl 1 ePCIEKTUBHI SAAEPHOI
SHEPTeTUKHU. JKOJIOTUUECKUE aCTIEKThI
AJIEPHOUN SHEPTETUKHU.

DneMeHTapHble YacTulibl. OTKpBITHE
MO3UTPOHA.

MeTozb! HaOMIOAEHUS U PETUCTPALUH
3JIEMEHTAPHBIX YACTHII.

DyHIaMEHTaIbHbIE B3aUMOJCHCTBUA.
EnuncTBO pu3nyeckoit KapTUHBI MHUpA.
TexHU4YecKue yCTpOMCTBA U IIPAKTUYECKOE
IpUMEHEHUE: TO3UMETp, KaMepa Bunbcona,
SIIEPHBIN peakTop, aToMHast OoMOa.

W3yueHne sKCTIEpUMEHTOB, TOKAa3bIBAIOIINX
CJIIO)KHOCTB CTPOEHHUS aTOMHOTO sI/Ipa.
IIpoBeneHne yueHHUECKOTrO SKCIIEPUMEHTA!
HCCIIeIOBaHNE TPEKOB YaCTHII (T10 TOTOBBIM
¢dororpadusim).

W3zyuenue saepHBIX CUIL, SIIEPHBIX peaKIUii
CUHTE3a U pacmaja, TEpMOsSIEPHOro
CHHTE3a.

N3ydeHne HyKIOHHOW MOJIENH Apa
leiizenbepra-lBaneHKo.

OO0BsICHeHNE IPUHIIAIIOB JEHCTBUS
TEXHUYECKHUX YCTPOMCTB, TAKUX KaK:
JI03UMETp, Kamepa Bumnbcona, siaepHbliit
peakTop, aToMHasi 00M0a; U YCIOBHiT UX
0€301acHOro NIPUMEHEHUS B IPAKTUYECKON
AKHU3HU.

Pemienne xauecTBEHHBIX 3334 C ONOPOM Ha
H3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nvecKue ABICHUS 110 TeMe « ATOMHOE
SITPOY.

PacniosnaBanme (HYM3NYECKIX SBICHUH B
Y4eOHBIX OTBITaX U B OKPYXKAIOIIEH KIU3HU:
€CTECTBEHHAs 1 NCKYCCTBEHHAS
pPaanoOaKTUBHOCTb.

OnucaHre U3y4eHHBIX KBAHTOBBIX SIBICHUH
U TIPOLIECCOB € UCTIOIB30BAHUEM
(U3MYECKHUX BEIUYHH: IEPUOJ
MOJypacmaia, 3Heprusl CBA3U

aTOMHBIX sSI7IEP.

AHanu3 npoLeccoB U SIBICHUN C
HCTIOJB30BaHIEM 3aKOHOB U TIOCTYIIATOB!
3aKOH COXPaHEHUS JICKTPUIECKOTO 3apsia,
3aKOH COXpPaHEHUS MacCOBOTO UCTIA,
mocTyiatsl bopa, 3aK0H pagroaKTHBHOTO
pacmaga.

Vcnonp3oBanne HHPOPMAITTOHHBIX
TEXHOJIOTUM IJIS TIOMCKA,
CTPYKTYpUPOBaHUS, HHTEPIPETALUHU U
NIpe/ICTaBICHUs] MHPOPMALUK IPU
TIOATOTOBKE COOOLICHUH O MPUMEHEHUHT
3aKOHOB KBAaHTOBOW (DM3MKU B TEXHHUKE U
TEXHOJIOTHSIX.

PA3JIEJI 8. 9JIEMEHTBI ACTPOHOMMUWU U ACTPODPU3IUKMU (7 1)

DIIeMEHTHI
acTpodu3nuku

Oransl pa3BuTus actpoHoMuu. [puknagHoe

IToaroroska cooOIEHNIT 0 METOAAX
nonyqem/m Hay‘-IHI)IX aCTpOHOMI/I'-IeCKI/IX




(7 1)

1 MHPOBO33PEHUYECKOE 3HAYEHUE
ACTPOHOMMUM.

Bun 3Bé3nnoro veba. Co3Besnus, sipkue
3BE3/IbI, IJTAHETHI, UX BUIUMOE JBUKECHUE.
ConHeuHas cucrema.

Connue. ConHeuHas akTUBHOCTbG. VIcTOUHUK
sHepruu CoJiHLA U 3BE3M. 3BE3MbL,

X OCHOBHBIE XapaKTEPUCTUKHU. J[narpamMmma
«CIIEKTPaJIbHBINA KJIIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOM MOCIIEI0BATENLHOCTH.
3aBUCHMOCTb «Macca — CBETUMOCTHY

JUTS1 3BE3/1 NIABHOM ITOCJIEI0BATENBHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKICHUU U
sBoonnu CoslHIA U 3BE3]. DTanbl )KU3HU
3BE3 L.

Muineunsiii [Tyt — Hama ["anakTuka.
[Tonoxxenune u nuxenue ConHia B
lNanakruke. Tunsl ranaktuk. Paguoranaktuku
1 KBa3apbl. YEpHBIE ABIPHI B s1/Ipax rajlakTHK.
Bcenennas. Paciuupenue BeeneHHOM.

3akoH Xa06ina. Pazberanue rajakTuk.
Teopus bonbioro B3peiBa. PenukroBoe us-
Jy4EHUE.

Macmtabnas crpykrypa Beenennoii. Mera-
rajaKkTUKA.

Hepenénuple npo0i1eMbl aCTPOHOMHUH

3HaHUI, OTKPBITHIX B COBPEMEHHOM
ACTPOHOMMHU.

N3yueHne COBpEMEHHBIX NPEACTABICHUN O
MIPOUCXOXKACHUH U 3Bomonnu CoHIa 1
3BE3I.

W3ydenue TUIIOB TaJaKTHK, PaIHOTaIaKTHK
U KBa3apoB.

W3ydenune aBuxeHst HEOECHBIX Tel,
3BOJIIOLIMH 3BE3] U BeenleHHoM, poiieccos,
MPOUCXOJAIIMX B 3BE3/1aX, B 3BE3IHBIX
cHUCTEeMax, B MEKTralaKTHYECKOH cpene,
MacmTabHOW CTPYKTYphl BeeneHHOH.
OO0bsicHeHue paciimpeHus Beenennoit Ha
OCHOBe 3aKoHa Xab0a.

[ToaroroBka kK 00CYXJICHHIO HEPEIICHHBIX
po0JieM aCTPOHOMHH.

[TpoBenenne HaOMIONCHUH HEBOOPYKEHHBIM
IJ1a30M C UCTIOIb30BaHNEM KOMITBIOTEPHBIX
MIPUIJIOKEHUH AJIS OTIPEIETICHUS MOTOKEHUS
HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE co3Be31us1 CeBepHOTO
HOJIyIIapHs U ApKUE 3BE3MBIL.

[TpoBenenue HaOMIONCHUIT B TEIECKOI
Jlynsl, nnanet, Mneunoro Ilytu.

VY4acTHe B AUCKYyCCUU O HEPEILIEHHBIX
npoOsieMax acCTpOHOMHH.

OBOBIIAIOIIEE IOBTOPEHMUME (4 4)

CucremaTu3anus
1 0000111eHNE
Marepuana Kypca
(103637091
(4 1)

O06o0011eHne U cUCTeMaTH3aIHs COJePKAHUS
paszzenoB Kypca «MexaHukay,
«Monekynsipaast pu3rKa ¥ TEPMOAMHAMUKAY,
«OnexrpoauHamukay, «Konebanus u
BOJIHBI», « OCHOBBI CIIEIIUATIBLHON TEOpUU
OTHOCHUTENIbHOCTHY, «KBaHTOBas (u3ukay,
«IeMEeHTHI aCTPOHOMHH U aCTPODUZHKI.
Ponp ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJOTHYECKOM,
COIMATFHOM U ATHYECKOH cdhepax
JIeSATETIbHOCTH YeJIOBEKA; POJIb U MECTO
(U3HUKY ¥ aCTPOHOMHH B COBPEMEHHOMN
HAy4HOW KapTUHE MUPA; POJIb (PU3NUECKOI
Teopuu B GOPMUPOBAHUY MPEACTABICHUHN O
(hu3nuecKoil KapTHHE MUPA, MECTO
(bu3mvecKoil KapTUHBI MUpPa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
NPEACTABIICHHI O IPUPOJE.

VYyacTie B AUCKYCCUU O POJTU (PU3KMKH U
aCTPOHOMHH B Pa3IHUYHBIX chepax
JIESITENILHOCTH YEJI0BEKA.

IToaroroBka cooOIIEHHI O MECTE
(u3NIeCKOil KApTUHBI MHpPA B PSITy
COBPEMCHHBIX IPENICTABICHHUH O TIPUPOJIE.
BrimonHeHne yueOHbIX 3a/1aHui,
JIEMOHCTPHUPYIOIINX OCBOEHHE OCHOBHBIX
MOHATHH, (PU3NIECKIX BETUYNH U 3aKOHOB
Kypca ¢usuku 10—11 kimaccos.

Pe3eps (3 yaca)




