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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HA YPOBHE CpeaHEro o0mero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJOKEHHUW M TPEOOBAHWI K pe3ysibTaraM OCBOCHUS
OCHOBHOUM oOpasoBaTenbHON mporpammsel, mpexacraBieHHbix B ®I'OC COO, a
TaKkxke ¢ yué€roMm ¢enepanbHOol paboueil nporpammbl Bocniutanus u KoHuenuuu
npenojaBanus yueOHoro npeamMera «dusnka» B 00pa30BaTENIbHbIX OpraHU3alusaX
Poccuiickoit ~ denmeparuu, — peaqu3yIONMX  OCHOBHBIE  00pa3oBaTelIbHbBIE
IPOrPaMMBbl.

[Iporpamma no ¢usuke onpezaenser o0s3aTeIbHOE MPEIMETHOE COJIEpKaHUE,
YCTaHAaBJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUSI TEM U Pa3JIEiioB
y4eOHOTO TpeaMeTa ¢ y4€TOM MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKK y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaromuxcsl.
[Iporpamma mno ¢usuke naé€r NpeacTaBiICHUE O UEISAX, COAEPKaHMM, OOuIeH
CTpaTeTuu OOy4YeHHWs, BOCTIHTAHWS W Pa3BUTHSA OOYYAONIMXCA CPEICTBAMHU
yueOHoro npeamera « Du3nKay Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca ¢Gu3NKK YriiyOJIEHHOTO YpOBHSI IO3BOJSIET peaju30BaTh
3aJla4yd MPO(EeCCUOHAILHON OpHUEHTAIIMM, HAPABIEHO HA CO3/IaHUE YCJIOBHUM IS
MPOSIBJICHUSI CBOWX WHTEJUICKTYyQJIBHBIX W TBOPYECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JarommMMcsi, KOTOpble HEOOXOIWMBI IS TPOJODKEHHs 00pa3oBaHUsS B
opraHu3anusax mnpodeccCHOHAIBLHOrO O00pa3oBaHUs MO Pa3IUYHbBIM  (UBHKO-
TEXHUYECKUM Y MHXKEHEPHBIM CIICIIUATBLHOCTSIM.

B mporpamme mo (¢u3mKe ONpeAensioTcs IJIAaHHUPYyEeMble pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEJIHEr0 00IIero 00pa3oBaHus: TUIHOCTHBIC,
METanpelIMeTHbIe, TpeaMeTHeie (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METO/I0JIOTUYECKON OCHOBOWM JJisi pa3padOTKu TpeOOBaHM K JUYHOCTHBIM,
METaNpeMETHBIM ¥ TPEAMETHBIM pE3yJIbTaTaM OOYYaroIINXCS, OCBOMBIIIHAX
mporpaMmy 10 (U3MKE Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IEATEbHOCTHBIN MOAXO/,.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAHUPYEMBIE PpPEe3yJIbTaThl OCBOECHHUS Kypca (QU3MKM Ha YriiyOnE€HHOM
YPOBHE, B TOM YHCJIC TTPEAMETHBIC PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

coJiep>kanue yuyeoHoro npeamera « Pusuka» no rojgaM 00ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YUYUTEISAMU (PU3UKHU JUIsI COCTABIIEHUSI CBOMX pabOYUX IPOrPAMM.

[Iporpamma mo ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEICH U
NPEIOCTaBISET BO3MOXXHOCTU JUIS  peaIM3alldyd  PA3IUYHBIX METOIMYECKUX
MOJXO0/J0B K MpenojaBaHuio (U3MKA Ha YIIIyOJIEHHOM YpPOBHE MpPU YCIOBHUH
COXpaHEeHUs 00s3aTeIbHON YacTH COJIePKaHus Kypca.



®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJbBI, BBICTyHas B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [lIkonbHbINA Kypc PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISl €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB M SBJICHUH, H3y4YaeMbIX XUMHUEH, OHOJIOTHEM,
dbuzmdeckoir reorpaduerd W acTpoHoMmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN OMNpEeNeNuiio Xapakrep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOIM B Cc(epe DSHEPreTHKH, TPAHCIOPTAa, OCBOEHUS
KOCMOCA, TOJIy4eHUs HOBBIX MaTEpHalOB C 3aJaHHBIMHU CBOMCTBamu. M3ydenue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyarolierocsi, B pOpMUpOBAHUE YMEHUH NPUMEHSITh HAy4YHbIN
METO/1 MIO3HAHMSI PY BBIIIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKHN Ha ypOBHE CpeHEro 00111ero 00pa3oBaHus MOJI0KEH
pA uAeH, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MIPUHIUIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUH C HEW KypC SIBISETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PM3UKHU, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoea zenepanuzayuu. B coOTBETCTBUMU C HEW maTepuan Kypca (GU3HKH
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Beagymum B Kypce sBIseTcS
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIIECTBE U
ToJIE.

Hoea zcymanumapuzayuu. EE peanuzainus NpeAnoyiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHLMANa (PU3MUYECKON HAYKH, OCMBICIIEHHE CBSI3U Pa3BUTHS
¢u3ukn Cc pa3BuTMEM OOLIECTBAa, a TAaKXKE C MHPOBO33PEHUYECKHMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoit nanpaenennocmu. Kypc dbusuku yramyOaéHHOTO ypOBHS
MIPEANOJIAraeT 3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHUX M TEXHOJOTHYECKUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MpPEJICTaBICHUA U COBPEMEHHBbIE TEXHHUYECKHE YCTpOMCTBa, U
TE€XHOJIOTUU.

Hoea 3konocuszayuu peanusyercs MNOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KaHMS, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOieMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKUW U TEXHOJIOTHUH, a TaKXkKe OOCYKICHHS
po0sIeM paloOHAIBLHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHUYECKON 0€30MacHOCTH.

OcBoeHue coJiepkaHusl TPOrpaMMbl TI0 (PU3HUKE AOJKHO OBITH TOCTPOCHO Ha
NPUHIMIAX CHCTEMHO-AEATENbHOCTHOIO noaxoAa. Jns ¢usuku peanusanus 3TUX
NPUHLIUIIOB 0a3upyeTcsl Ha UCIOJIb30BAHUU CAMOCTOSTEILHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIoIEero Qakropa yueOHoro mpouecca. s yriayOiaéHHOTro
YPOBH — O3TO CHCTEMA CAMOCTOSTENBHOTO YUYEHMYECKOIO JKCIEPUMEHTA,



BKJIIOYAIOUIETO (DPOHTAJIbHBIE YYCHMUYECKHUE OMNBITHI MPU HU3YYEHWU HOBOTO
MaTtepuaia, J1abopatopHbie paboThl U pabOThl pakTUKyMa. [Ipu 3TOM BO3MOKHBI
JBa crocoba peanu3anuu (PU3MYECKOrOo TNpakTUKymMa. B mepBoM ciydae
NpaKkTUKyM npoBoauTcs aubo B koHue 10 u 11 kmaccos, 1mbo mociie nmepBoro u
BTOPOTO TIONYTOAWN B KaXIOM M3 OTUX KIaccoB. Bropoit cmocod — 3T0
UHTErpanus paboT NpakTUKyMa B CHCTEMY JIabOpaTOpHBIX paldOT, KOTOpHIE
MPOBOJATCS B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stoM mojn paboramu
MPaKTUKyMa MIOHHUMAETCSI CAMOCTOSITENIbBHOE HCCIEOBAHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa €3 MOMIAroBOi HHCTPYKITUH.

B nporpamme 1mo (Qu3uMke cucTeMa YUYEHHYECKOTO OSKCIEPUMEHTAa,
7a00paTOpHBIX pabOT W MpakTUKyMa MpPECTaBICHa €IWHBIM mepedHeM. Bwioop
TEMATUKU U1 3TUX BHUAOB YYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAs U3 OCOOEHHOCTEH MOYPOYHOTO
IUTAHUPOBAaHUS W OCHalleHusi kaOuHeta ¢(usuku. Ilpu sTomM obecmneunBaercs
OBIIAJICHHE OOYYAalONIMMHCS YMEHUSMH TPOBOAWTH TMPSMbIE M KOCBEHHBIC
U3MEPEHHsI, MCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEIWYHH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

bonbiioe BHUMaHWE YHIENSETCSs PEHICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3agad. [lpu 3TOM 111 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIFOTCS 3a/1a4l C SIBHO
3aJJaHHOM U HESIBHO 3a/IaHHOM (PU3WYECKON MOJENbIO, MMO3BOJSIOIINE MPUMEHSTh
U3y4YEHHbIE 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak |
WHTErpUpysl MPUMEHEHHUE 3HAHUM U3 Pa3HbIX pasnesoB. /[ kauecTBEHHBIX 3aja4
NPUOPUTETOM SIBIISIOTCSA 3aJaHUs Ha OOBsSCHEHUE/NpEACKa3aHue TMPOTEKAHUS
(U3HYECKUX SIBJIEHUI U MPOLIECCOB B OKPYKAIOIIEH >KM3HU, TpeOyrolre BbIOOpa
buznyecKoil MOAENH Al CUTYallu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEeUEeHHIO y4eOHOro mporecca Kypc (puU3uku yriyOnEéHHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kabuHeTe QU3MKM ODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE MJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme Io0
bu3MKe YYEHHMYECKUX OMBITOB, JAOOPATOPHBIX padOT M paboT NpaKTUKyMa, a
TaK)X€ IEMOHCTPALIMOHHOE 000pYAOBAHHUE.

JleMoHCcTpanimoHHOE  000pyZoBaHHe (OPMHUPYETCSI B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH U OOECHEYMBAET MOCTAHOBKY
MEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JAEMOHCTPALUNA IS
UCCIICIOBAHMUSI M3yYaeMbIX SIBICHUH W  TPOIECCOB, OMIUPUUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMECHEHH.

JlabopaTopHoe 000pynOBaHHE MJII YUYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTcss B BHJI€ TEMaTHYECKHMX KOMILJIEKTOB M OOecrednBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pPYNOBaHUS JOKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITUGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOpUil.

OCHOBHBIMHU TIEJIIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISFOTCSI:

dbopMHpoBaHWEe UWHTEpeca M CTpEeMJICHUS OOydYaromMXCd K HayYHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HWHTEUICKTYaJbHBIX M  TBOPYECKHUX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIE€ MO3HaHUS U (PopMUpOBaHHE
HCCJIeI0BATENLCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHs KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3HKU;

dhopMupoBaHUE YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BaHUEM (PHU3UICCKHUX
3HAHWM U Hay4YHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3MKH I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeJICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrei
npoecCUoOHaNbHON JESITENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKA K
TanbHEHIIIEeMy 00YYSHHUIO B 3TOM HalpaBIICHUH.

JlocTmkeHne ATUX Telield 00ecTeunBaeTCsl pelieHneM CIISAYIOmnX 3a1ad B
mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

MpUOOpETEeHNE CUCTEMBI 3HaHUI 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHUAX,  BKIOYAas  MEXaHWUKY,  MOJEKYISIpHYI  (DH3UKY,
AIEKTPOJNHAMUKY, KBAHTOBYIO (PM3HUKY U SJIEMEHTBI aCTPOPU3UKH;

dbopMHUpOBaHNE YMEHHIN MPUMEHSATh TEOPETUUECCKUE 3HAHUS JJIs1 OOBSICHEHUS
bu3nUecKuX SIBICHUN B MPUPOJE U IS NPUHATHUS MPAKTUUYECKUX PEIICHUN B
MOBCEJIHEBHOM KU3HU;

OCBOCHHE CITOCOOOB PpEIICHHS pPa3IUYHBIX 3adad C SIBHO 3aJaHHOU
bu3nUecKoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIIbHOE CO3JIaHHE
bu3nueckoil MOJENH, aaeKBaTHOW YCJIOBHSAM 3aJadd, B TOM 4YHCJE 3ajad
WHXCHEPHOT'O XapaKTepa,

MOHUMaHuEe (U3NYECKMX OCHOB W TMPHUHIIUIIOB JACHCTBUS TEXHHYECKHUX
YCTPOWCTB U TEXHOJOTUYECKUX MIPOIIECCOB, MX BIUSHHS Ha OKPYKAIOIIYIO CPELy;

OBJIaJICHUE METOJaMU CaMOCTOSITEJIbHOIO TUIAHUPOBAHUS W TPOBEICHUS
GU3NYEeCKUX OKCIEPUMEHTOB, aHalIW3a W HHTEpPHpEeTanuv  WHGOPMAIIHH,
OTIPEICIICHHS] TOCTOBEPHOCTHU TTOJIYYCHHOTO Pe3ysIbTaTa,;

CO3/IaHUE YCJIOBUM Ui PAa3BUTUS YMEHUU MPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPUYECKOM JIeATETLHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCUuOHAIBHON NeITeTbHOCTH, CBI3aHHOM
¢ (DMBUKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrimyOn€HHBI ypOBEHb
u3ydeHus yuyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIEeTo
oOpa3oBaHus BBIOMpAaETCS OOYYAIONUMUCS, TUIAHUPYIOMIUMHA TPOJOHKCHHUE
o0pa30BaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TTPOPHIIAL.

Ha uzyuenue ¢puszuku (yriyOn€HHbIA YPOBEHb) HA YPOBHE CPEIHETO OOILEro
oOpazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 yacoB B HEJETIO),
B 11 ximacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMEpeyYeHb JaOOPATOPHBIX M
MPAKTUYCCKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHTEIb JelIaeT BHIOOD
MPOBENCHUS JTA0OPATOPHBIX pPabOT H OMBITOB C YyYETOM WHIWBHIYATHHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Pasznes 1. Hay4Hnblii MeTOA O3HAHUS NIPUPOABI.

dusuka — pyHIaMeHTallbHas HayKa o mpupoje. Haydnsiit MeTo1 mo3HaHus U
METO/Ibl UCCIIEIOBAaHUS (PU3NUECKUX SBJICHUI.

OKCHepUMEHT W Teopus B Ipoliecce Mo3HaHUs Mpupoasl. Habmoaenue u
HKCIIEPUMEHT B (PU3UKE.

CrocoOb1 m3MepeHust (U3NUECKUX BEIWYWH (AHAJIOTOBBIE W ITHUGPOBHIC
U3MEpUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuil  (GU3MYECKUX  BeJUYMH  (aOcoiroTHas |
OTHOCHUTEJIbHA).

MonenupoBanue (U3NYECKUX SIBICHUNA U MPOLIECCOB (MaTepuaibHasl TOUKa,
aOCOIIOTHO TBEpHOE TeNlo, HJeanbHasl >KUIKOCTb, HJCAJIbHBIA TIa3, TOYECUHBIH
3apsn). ['unoresza. dusnyeckuii 3aK0H, FPAHUIIBI €70 TPUMEHUMOCTH. Pu3znyeckas
TEOpHs.

Ponp u Mecto Qu3uku B GOPMHUPOBAHUU COBPEMEHHOW HAy4YHON KapTHHBI
MUpa, B IPAaKTUYECKOU IE€ATEIbHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOIIIM aHAJOTOBBIX U MU(MPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HaKoMCTBO ¢ 1HU(ppoBoi aboparopueit mo duszuke. [Ipumepsl uzmMepeHus
(bu3HYEeCKUX BEJIMYUH IIPU MOMOIIM KOMIBIOTEPHBIX JATUUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBmxeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JABUKECHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOM TOYKH, €ro IMPOEKUWH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTh (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepHaJbHOW TOYKH, MX MPOEKUUH HAa OCH CUCTEMbI KOOpPJMHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHON TOYKH OT BPEMEHH U UX
rpaduxmu.

CBoOomHoe manmeHue. YckopeHue cBoOomHOro majicHus. JIBukeHue Tena,
OpOILLIEHHOT0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPJIMHAT, CKOPOCTH H
YCKOPEHHS] MaTepUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuneitHoe paBwxkeHue. [IBUKeHHE  MaTepUAIBHOM  TOYKH IO
OKPY>XKHOCTH. YTJIOBasi U JUHEHHas ckopocTh. Ilepumon m uvacrora oOpaieHus.
[lenTpocTpeMuTeabHOE (HOPMAIbHOE), KacaTelbHOE (TaHM€HIMAIBHOE) U TIOJHOE
YCKOPEHUE MaTEPUATIbHON TOUKHU.

TexHuyeckne yCTpPOMCTBA M TEXHOJOTHMYECKHUE MPOLIECCHI: CIHAOMETP,
JIBW)KCHUE CHApsOB, LEMHbIC, IIECTEpEHYATHIE W PEMEHHBIE MEpEeNayu,
CKOPOCTHBIE JTU(DTHI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, WITIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBH>KCHUSL.

Croco0bI McclIeT0BaHUS IBUKEHUN.

Nnnroctpanus npeneabHOro nepexo/ia U U3MEPEeHNe MrTHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBMKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmronenne ABWKEeHHMs Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

Hamnpaienue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yTriI0BOI CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH ABMXKEHHUS OJTHOTO M TOTO XK€
TeJia B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

N3yueHre HEpaBHOMEPHOTO JBUKEHUS C LEIbIO ONMPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus Mpu NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM
JIBH>KCHUH.

N3mepeHne  ycKOpeHMss ~ CBOOOJHOro  maaeHuss  (PEKOMEHJOBAHO
WCIIOJIb30BaHue TU(PPOBOM 1a0OPATOPUH).

W3yuenue [BWXKEHHMS Tena, OpOIIEHHOTO TOopu3oHTaIbHO. [IpoBepka
TUIOTE3bl O TPSMOM MPOMOPIMOHATBLHONM 3aBUCHMOCTH MEXKIY JallbHOCTHIO
MOJIETAa U HAYAJIbHOM CKOPOCTBIO TENa.

N3ydeHne IBMKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEpHUOJia OOpaleHuss KOHHMYECKOTO MasTHHUKA
OT €ro mapameTpoB.

Tema 2. lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanwsHble cuctemsl orcuéra. [IpuHiun
oTHocuTenbHOCTH ['anmunes. HeumHeprmanbHbie cUCTeMbl OTCcuéTa (OmpesesreHue,
MIPUMEDHI).

Macca tena. Cuna. [IpuHIMn Cyneprno3sunny CHil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHOM TOYKH.

Tperuii 3ak0H Hpr0TOHA 111 MaTepUAIIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTECHHUS. OJKBUBAJICHTHOCTh TPAaBUTALMOHHOW U
WHEPTHOM MAaCCBI.

Cuna tsbxecTd. 3aBUCUMOCTbh YCKOPEHHS CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI MU OT reorpadUyeckor MHUPOTHL. JIBHKeHHE
HEOECHBIX TeJl U UX CIIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmxkymerocs ¢
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TPEHHUsI CKOJBXKEHUS W CWIa TPEHUS
nokosi. Koadduument tpenus. Cuna CONpOTUBIEHUS MPU ABUKEHUU Tella B
JKAJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocrarnueckoe napienue. Cuna Apxumena.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: MOAIIUITHUKH,
JIBUKEHHE MCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOnroienrie 1BMKEHUS Tell B MHEPIIUATbHBIX U HEMHEPIMAIbHBIX CUCTEMAaX
OTCY€Ta.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WJIH IIApOB PA3HOW MAacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCYETA.

CpaBHEeHHE  PaBHOACHCTBYIOIIEHM  MPWIOKEHHBIX K Tely CUI C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aNMOICHUCTBUS TEI.

N3mepenne macc mo B3auMOJECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAICHUU.

[{enTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHHUS U CKOJIbXEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI TP JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIOTE3bI O HE3aBHCHUMOCTH BpPEMEHU ABWKEHHUS Opycka TIo
HAKJIOHHOM IJTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MACCHI.



HccenenoBanre 3aBUCMMOCTH CWII YIIPYTOCTH, BO3HMKAIOUIUX B IPYXKUHE U
pPE3UHOBOM 00pasiie, OT uX JAehopMaIiyi.

N3ydeHne NBUKEHUSI CHUCTEMBI TEN, CBA3aHHBIX HUTHIO, IIEPEKUHYTON YeEpE3
NETKUM OJIOK.

N3mepenne koddduimenta TpeHUs Mo BEIMYUHE YTIIOBOTO KO3 duiMeHTa
3aBUCUMOCTH F.p(N).

HccnenoBanue NBUKEHUS OpycKa MO HAKJIOHHOM MJIOCKOCTH C MEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSL.

W3ydeHne nBUKEHUA IPy3a HA BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOE Teno. IlocTynmaTenbHOe W BpalllaTelbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpameHus. [lnedo cuisl
CrnoxeHue cuil, NPUJI0KEHHBIX K TBEPIOMY Telly. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeENA.

YcroituuBoe, HeyCTONYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEIIbHBIM KpPaH, peIIETYaThIe KOHCTPYKIIUU.

Hemoncmpayuu.

YcioBusi paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKmMuKym.

HccnenoBanre yCIOBHM paBHOBECHS TBEPAOTO Tela, HUMEIOIIETO OCh
BpaLCHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne yCcTONYMBOCTH TBEPAOTO TEJA, UMEIOIIEr0 MIOMAAb OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 mexaHuke.

Nmnynbee MaTepuanbHON TOYKH, CUCTEMBl MaTEpUANIBHBIX TOYEK. LleHTp Mace
CHUCTEMBI MAaTEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTpa Macc.

MMnyiibc CHIIBI 1 M3MEHEHNE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTnBHOE IBMI)KECHHUE.

MoMeHT umnynbca MaTepHalbHOW TOYKM. lIpencraBneHne o coxpaHEeHHH
MOMEHTAa UMITYJIbCA B LIEHTPAIbHBIX IMOJIAX.

PaGorta cunpl Ha ManoM MW Ha KOHEUHOM mepemenieHuu. [paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass »Heprusi MaTepHalibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW SHEPTUU MaTepUaIbHON TOUKH.



[lorennuanbHple W HENOTEHUHMANbHbIE CHibl. [loTeHUManbHAs 3HEPrus.
[ToTenmmanbHas sHeprust ynpyro nedopMUpoBaHHON MpyxkuHBL [loTeHImanbHas
DHEPIUs TeJla B OJHOPOJHOM TIpaBUTAlMOHHOM Tosie. [loTeHnmanbHas >HEpPrus
TeJa B IPaBUTALIMOHHOM IOJI€ OJTHOPOJAHOrO miapa (BHYTpU U BHE 11apa). Bropas
KOCMMYECKasi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

Cs3b  pabOThl HEMOTEHIMANIBHBIX CHJI C HW3MEHEHHEM MEXaHMYeCKOU
DHEPIUMU CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHeHue bepHym s WI€aTbHOM >KUJIKOCTH KaK CJIEACTBUE 3aKOHA
COXPaHEHHSI MEXaHUYECKOUW SHEPTUU.

TexHu4yeckne yCTpOWCTBAa U TEXHOJOTHMYECKHE MPOLIECCHI: ABUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTONET, THUPOCKOI, (QUIypHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE IBHKEHHUE.

N3mepeHne MOITHOCTH CHUJTBI.

W3meHeHune sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3auMmHble mpeBpalieHuss KUHETUYECKONM U MOTCHUHMAIBHOM JHEPruy IIpU
JIEMCTBUU Ha TEJO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruy Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomuvt, RPAKMUKYM.

N3mepenne nMmyJiibca Tejia o TOpMO3HOMY MYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJEIU 3JIEKTPOMOOWJI M MOLIHOCTH
CHUJIbI TATH.

CpaBHEHUE NU3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOACHCTBHH.

W3mepenne KHHETUYECKON SJHEPTUX TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TIOTCHIIMAILHON SHEPTUH MPY>KUHBI C paOOTON CHITBI
TPEHUS.

Onpenenenue pabOThl CHIIBI TPEHHS] NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MoJsiekyasipHas pu3uKa U TEPMOJAUHAMMKA.

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOI MEeOPUU.

OcHOBHBIE MOJNIOXKEHUSI MoJIeKyJsipHO-KMHeTH4eckol Teopun (MKT), wux
onbiTHOe oOocHOBaHue. [uddysus. bBbpoyHOBckoe ABWXKEHHE. XapakTep
JIBWXEHHSI W B3aMMOJECHMCTBUSA 4YaCTHUI BewlecrBa. Mopaenum CTpoeHus Tras3os,
KUAKOCTEH W TBEPABIX TelA U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX



Mozeneil. Macca u pasMepbl Monekya (atomoB). KonuyecTBo BeliecTBa.
[TocTosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ u3Mepenus. Illkana
temneparyp Llenscus.

Mogenb neabHOTO ra3a B MOJIEKYJISPHO-KUHETUYECKON TEOPHUU: YACTHULIbI
ra3a JIBH>KYTCSI XaOTUYECKH U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kianeiipona. AOcontoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompornieccsl B
UJCIbHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBIIEHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBsA3p  MEXIy [JaBJICHUEM W CpeAHEW KHUHETUYECKOM  dDHEpPrueu
MOCTYNATEIbHOTO TEIJIOBOTO JBUKEHUS MOJIEKYJ HJI€aIbHOro raza (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UJICaTIbHOTO rasa).

CBs13b a0COJIIOTHOM TeMITepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeIHEeH
KUHETHUYECKOU SHEPTUEH ITOCTYIIATEIBHOIO TENJIOBOIO IBMYKEHUS €€ YaCTHULL.

TexHu4yeckne yCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTEePUaJoB.

Hemoncmpayuu.

Mojenu IBUKEHHS 4acCTHUI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buzaeoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JBUKEHHS.

Huddys3us sxuakocTei.

Mogaens onbita IlTepHa.

[IpuTsykeHrEe MOJIEKYI.

Mogenu KpuCcTalsIn4eCKUX PEETOK.

HabGmronenue u nuccienoBaHue N30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanne mpolecca YCTAaHOBIECHUS TEIUIOBOTO PABHOBECUSA IIPHU
TEII000MEHE MEXKy TOpsYE U XOJIOAHOUN BOIOM.

N3yyeHue H30TEPMUYECKOrO Mmpolecca (PEeKOMEHIOBAHO HCIOIb30BaHUE
rdpoBoii 1abopatopun).

N3ydeHne n30X0pHOTo mporecca.

N3ydenne n3ob6apHOro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T]J]) cucrema. 3agaHue BHENIHUX YCJIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHUS BEIUYHMH, OMKMCBHIBAIOIINX
€€ COCTOSHUE Ha MUKPOCKOIIUYECKOM YPOBHE.



HyneBoe Hauwano TtepmoauHamuku. (CaMonpou3BoJibHAs — penakcaius
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopens uaeanpHOro ra3za B TEPMOAMHAMHUKE — CHCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianeiipoHa M BbIpaK€HUE JJIsI BHYTPEHHEN SHEPTIUU.
VYcnoBus NpUMEHMMOCTH 3TOM MOJIENU: HU3Kas KOHILIEHTPAIUsl YacTHI], BICOKHE
TeMneparypel. BeipaxkeHue 1uisi BHyTPEHHEW SHEPruy OAHOATOMHOIO UIEATbHOTO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TTPOLIECCHI.

DOnemenTapHas pabota B TepMoAMHAMUKe. Beraucnenue paboTsl mo rpaduky
mpoiiecca Ha pV-auarpamme.

Teruionepenaya  kak  cnoco0  WM3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJIMHAMHUYECKOW  cucTteMbl 0Oe3  coBepuieHust pabothl.  KoHBeknus,
TEILIONIPOBOIHOCTD, U3JIyUYCHHE.

KomnuectBo TtemnoTel. Temno€éMKocTe Tena. YaelnbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEIioTa CropaHus
ToruiuBa. Pacuér konuMuecTBa TEIUIOTHI Mpu Temonepenadye. Ilonstue 00
aamabaTHOM IIpoIiecce.

[lepBblii 3akOH TepMOAMHAMUKU. BHyTpeHHsis »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPEHHEH  DSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKH [UJII PAaBHOBECHBIX MPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSSHUE TEPMOJUHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3aKOH TEpMOOMHAMHUKHM [JJIi HEPAaBHOBECHBIX  ITPOLIECCOB:
HEBO3MOKHO IepeJaTh TEIUIOTY OT OoJiee XOJ0IHOTO Tela K Oosiee HarpeTomy 0e3
komriencanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MIPOIIECCOB.

[Tpunune! gecTBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BaHMS TEIUIOBBIX JABUrareneil. TernoBoe
3arps3HEHUE OKPYKAIOIIECH Cpebl.

TexHu4yeckne yCTpOWCTBA W TEXHOJOTHMUYECKHE MPOLECCHI: XOJIOAWIBHUK,
KOHJUIMOHEp, AHU3EIbHBIA W KapOIOpATOpPHBIA ABUTaTeNld, MHapoBas TypOuHa,
MOJIyYEHHE CBEPXHU3KUX TEMIEepaTyp, YTWUIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIOJIb30BAaHUEM TEIJIOBOIO HACOCA, YTHIIU3AIUS OMOOPTaHUYECKOrO TOTLIMBA TS
BBIPAOOTKU «TEIIOBOM» U JIEKTPOIHEPIHUH.

Hemoncmpayuu.

H3meHenune TemMmneparypsl Mpu aainadaTHYecKOM PacIIupPEHUH.

Bo3ayuiHoe orauBo.

CpaBHEHHE yACTbHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMsI BHYTPEHHEH YHEPTHUU.

HccnenoBanue aquabaTHOTO Mpolecca.

KomnbrorepHble MOAENH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie pabomuol, nPAKMUKYM.

N3mepenue yaenpHONU TENI0EMKOCTH.

HccnenoBanne nporecca OCTHIBAHUS BEILIECTBA.

UccnenoBanue aaunabaTHOTo mpoiiecca.

N3ydyeHrne B3aMMOCBSI3M JHEPIUU MEXMOJEKYJSIPHOTO B3aWUMOJACHCTBUS U
TEMIIEPATypPbl KUIICHUS KUJIKOCTEN.

Tema 3. Azpecamnvie cocmoanus eeujecmea. Pazoevie nepexoobl.

[TapooOpazoBanue u KkoHjaeHcanusa. HWcmapenue u kumeHue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacepilienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKHJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. [lmaBiaeHne w Kpuctamnu3auus. YJelbHas TEIUIOoTa IJIaBJICHUS.
CyOnumarnus.

Jedopmanmm TBEpOTO Tena. Pactsokenue u cxkarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TeroBoe pacumpenue KUAKOCTEH W TBEPABIX Tel, 0OBEMHOE U JMHEHHOE
pacuimpeHre. AHTapMOHHU3M TEIIOBBIX KOJIEOAHUIM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIUIOBOT'O paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3HEeprun B Pa3oBbIX MMEPEX0aX.

VYpaBHeHHE TEIIIOBOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. KonPuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunnsipusie sBieHus. /{aBieHne nox MCKpUBIEHHON MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME TPOLECCHI:  KHUJIKUE
KPUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBoliCTBa HACBIIIEHHBIX TAPOB.

Kunienune. Kunenue npy noHM>KEHHOM TaBJICHHM.

N3mepenue CUitbl MOBEPXHOCTHOTO HATSKECHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipasie siBiaeHUS.

Mopenu HEHbIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEPEHHUS BIAXKHOCTH.

NccenenoBanne HarpeBaHus U IJIABJICHNUS KPUCTAIIMYECKOTO BEIECTBA.

Bunbr negopmanuii.

Hab6mronenne mansix aedopmMariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABICHUS JIbA.

N3ydeHre CBONCTB HACBIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumreHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenne moayns FOHra.

UccnenoBanre 3aBUCUMOCTH  JedopMmalii  pe3UHOBOro olpasua  oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

DJIeKTpr3alus Tel M €€ MPOsBICHUA. JJIEKTpUYecKud 3apsa. JBa Buaa
ANEKTPUYECKUX 3apsiAoB. [IpOBONHMKM, AUAAEKTPUKH U TMOJYIPOBOJHUKHU.
DONeMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUSl BIIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kymnona.

DnekTpuueckoe nose. Ero nericTBrue Ha dJIEKTPUIECKUE 3apsiibl.

Hampsok€aHocTh  anekTpuueckoro  moisa.  [IpoOueiid  3apsa.  Jluauwm
HaIpsKEHHOCTH 3JIEKTPUIECKOTO 1oJs1. OQHOPOIHOE IEKTPUUYECKOE TOJIE.

[ToTeHIMATBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLMANOB H
HanpspbkeHue. [loTeHnumanbHass SHeprus 3apsaa B JIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuMan 31eKTpoCTaTUYECKOro noJisd. CBsA3b HANMPSKEHHOCTU OIS U Pa3HOCTH
MOTEHIIMAIIOB [JISl DJIEKTPOCTATUYECKOTO Toyig (Kak OAHOPOJHOIO, TakK H
HEOHOPOIHOTO).

[TpuHIMI CynEpHO3UIIMY SIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo o0bEéMy miapa. [loje paBHOMEpHO 3apsKEHHON
OECKOHEUYHOM TUIOCKOCTU. KapTuHBl JHHUA HaNpsHKEHHOCTH STUX MOJEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JusnexTpuku B AIEKTPOCTATUYECKOM noJie. Jusnexkrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIEKTPOEMKOCTh IIJIOCKOrO
KOHJIEHCaTOpa.

[TapannenbHOE COeIMHEHUE KOHIEHCATOPOB. [locnenoBaTenpbHOE COEAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

JIBr>KeHUE 3apsSyKEHHOM YaCTHIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOIMYECKUE IPOLIECCHL: AJIEKTPOCKOIL,
AIEKTPOMETP, DSJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCATOphI, reHepaTtop Ban ne ['paada.

Hemoncmpayuu.

Y CTpOUCTBO M NIPUHIUII JEUCTBUS JJIIEKTPOMETpA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE JIBYX 3aPSKEHHBIX IJIACTHH.

Monensb anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

IIpOBOTHUKH B DIEKTPUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJEHCATOPA TOCTOSSHHOM U ITEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHUAS MEXAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus dIEKTPUUECKOTO OIS 3apsSyKEHHOTO KOHJEHCATOPA.

3apszKa 1 pa3psiika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomuvt, RPAKMUKYM.

OueHka cui B3auMOAECHCTBHS 3apSyKEHHBIX TEN.

HabGnronenune npeBpalleHus SHEPTUH 3apsHKEHHOTO0 KOHAEHCATOpa B SHEPT U0
W3JIy4YEHUs1 CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEl KOHAEHCATOP.

Pacnpenenenne Pa3HOCTH MOTEHIINAJIOB (HanmpspKEeHUsT ) npu
IIOCJIE0BATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA Yepe3 PESUCTOP.

Tema 2. ITocmosanubslil I1eKmpudecKuil mok.

Cuna Toka. [TocTOsIHHBIN TOK.

YcnoBus CymIECTBOBAHUS MOCTOSHHOTO JJIEKTPUYECKOTrO TOKa. McTouHMKH
toka. Hanpsikenue U u DJ1C é&.

3akod OMa J1J1g ydacTKa LemHu.

DIIEKTPUYECKOE CONPOTHUBJICHUE. 3aBUCHMOCTD CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHUKA OT €r0 JUIMHBI WM IUIOIIAJA IONEPEYHOIO CEYCHMS.
VY nenpHO€ COMPOTUBJICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpuueckux nenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOrO0 TOKA. TergoBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) DJIGKTpUYECKOW Ienmu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTkoe 3ambikaHue.

KonnencaTtop B 11enu MOCTOSIHHOTO TOKA.

TexHudyeckne yCTPOWCTBA M TEXHOJOTMYECKHE TIIPOLECCHI: aMIIEpMETP,
BOJILTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaMpsHDKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKAa OT HAMpPSDKEHUS Uil PE3UCTOpa,
JIaMITbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCHUMOCTh COIIPOTUBIICHHS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA MTOMIEPEYHOI0 CEUCHHs M MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTHUBIICHUS MIPU MOCTOSHHOM
HaIpPSKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHET'0 COMPOTUBIICHUS.

CrniocoObl coelMHEeHNsI HICTOYHUKOB Toka, D/IC GaTtapeil.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

HccnenoBanre CMEIIaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKA OT HANpPsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npenena u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue DJ1C 1 BHYTpEHHET0 CONPOTUBIICHUS HCTOYHHMKA TOKA.

UccnenoBanne 3aBucuMocTd J/]C raapBaHMYECKOIrO 3JEMEHTAa OT BPEMEHU
MIPU KOPOTKOM 3aMBIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTHA MCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ paziuunvix cpeoax.

OneKkTpuyeckas MPOBOAUMOCTh  PA3IUMYHBIX  BELIECTB.  DIJIEKTPOHHAs
MIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCHMOCTHh COINPOTUBIECHUS METAIOB OT
Temmnepatypbl. CBEpXIPOBOIUMOCTb.



DNEeKTpUYECKU TOK B BakyyMme. CBOWCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOJHUKMY. CobcTBeHHas U MpUMECHAast IPOBOJIMMOCTh
noJIypoBOJHUKOB. CBoiicTBa p—n-nepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKAN TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS] THCCOLUALIMSL.
Onektponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OneKkTpuueckuid TOK B Tra3ax. CaMOCTOSTEIbHBIA U HECAMOCTOSTEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. 11na3ma.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHME: Ta3opaspsiIiHbIC
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJIYNPOBOJHUKOBBIE TNPUOOPHI: JHO,
TpaH3UCTOp, (POTOAUOM, CBETOJMOMA, TajlbBaHMKA, padUHUPOBAHUE ME[H,
BBITIJIABKA AJTIOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHHS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl nekTponnza Papajes.

W ckpoBoii paspsia M IPOBOIUMOCTb BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJLIOB U MOJYIPOBOJHUKOB.

ODHOCTOPOHHSSI TPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HaOnronenue snexkTposusa.

N3mepenne 3apsaa OTHOBAIIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCUMOCTHM  CONPOTHUBIICHUS ~ TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BONBT-aMIIEPHON XaPAKTEPUCTUKH THO/IA.

Du3nYeCKNl MPAKTUKYM.

CriocoObl n3Mepenus PU3NYecKux BEIUYHUH C HUCIIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENIbHBIE TOTPEIIHOCTA U3MEPEHUN (PU3UUYECKUX BEJIUYMUH.
OueHka rpaHul] NOTPEIIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(bu3MUecKuX BEIMYMH, MPOBEPKA MPEIJIOKEHHbIX THUMNoTe3 (BbIOOp U3 padoT,
ONMHMCAHHBIX B  TEMATUYECKUX  pasfenax «YUYEHUUYECKUH  SKCHEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrioyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMHUU, T€OrpaPUu U TEXHOJIOTHH.

Meosrcnpeomemmnoie nOHAMUSA, C6A3AHHbBIE C UYUEHUEM MEMOO08 HAYUHO20
no3HaHuA: ABICHUE, HAay4HbId (DaKT, rumnoresa, (u3MUecKas BEIUUYMHA, 3aKOH,



Teopusi, HAONIOJCHHE, DSKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHUE,
HOTPELIHOCTA U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1adopaTopusl.

Mamemamuxka: pelieHUEe CUCTEMbl ypaBHeHUH. JluHelHas QyHKUUA,
napabona, runep6bosna, X rpaguku U cBoiicTBa. TpuroHomerpudeckue (yHKIIHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl ¥ UX IPOEKIMU HA OCU KOOPJINHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexannueckoe IBHKEHHE B KMBOU mpupone, auddysus, ocMoc,
TEIJIOOOMEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA JJIi BBIPAaOOTKH «TEIUIOBOI» U
IIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSDKEHHUE U KalIMJUIIPHBIE SIBJICHUS B IIPUPOJIE,
AIEKTPUUECKUE SIBJICHUS B )KUBOU MpUpoO/IE.

Xumua: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IOJIy4YeHHME HaHOMATEepUajoB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEW M ra3oB, KUAKUE KPUCTAIUIbI, JIEKTPUYECKHE
CBOICTBA METAJJIOB, SJIEKTPOJIUTUYECKAS JUCCOLMALIMS, TaJIbBAHUKA, 3JI€KTPOHHAS
MUKPOCKOIHS.

T'eozpaghus: BnaxxHOCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnono2ua: npeodbpazoBaHuE IBUKEHUH C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKUJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIMH
(KpOHIUTENH, peméTyaTble KOHCTPYKIUH), UCIOJIb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYTrHE), ABUIATE]b BHYTPEHHETO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJUIBHUK, KOHIUIMOHEP, TEXHOIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE€ HAaHOMATEpPHAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsHble JIaMIIbl, TOJyIPOBOIHUKOBbIE IPUOOPHI, rajbBaHUKA.

11 KVIACC

Paznen 4. JinekTpoauHamMuKa.

Tema 4. Macnummnoe none.

B3aumojelicTBUE TOCTOSHHBIX MArHUTOB UM TMPOBOAHUKOB C TOKOM.
MarnutHoe mnone. Bekrop marHuTHOM wWHAYKUMU. [IpuHOMN cyrneprio3niuu
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOU UHIYKLUU.

MarnuTtHoe 1moJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHHMKA, KaTYUIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuita Amnepa, e€ HanpaBJIEHUE U MOIYJIb.

Cuna Jlopenua, €€ HanpaBjieHUE U MOAYJb. JIBI>KEHNE 3apSIKEHHOM YaCTHUIIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuinel Jlopenta.

MarunutHoe none B BeulectBe. DeppoMarHeTuku, napa- U IMaMardHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPOLCCChI: IIPUMCHCHHC

ITOCTOSIHHBIX MarHHMTOB, AIIEKTPOMAarHuTOB, TeCTepP-MyJIbTUMETP,
AIEKTpOABUTATENL SIKOOH, YCKOPUTENIH dJIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

KaptuHa nOuHMM  WHAYKOUMM  MarHUTHOTO  MOJS  IIOJOCOBOIO U
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KapTuna nuHMi MarHUTHOM UHAYKIHUU TOJISL JJIMHHOTO IIPSIMOTO TPOBOJHUKA
Y 3aMKHYTOT'0 KOJbLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumopernicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

HaOnroenue nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUI JNEUCTBUS 3JIEKTPOU3ZMEPUTEIILHOIO npubdopa
MAarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKmMuUKym.

HccnenoBanre MarHUTHOTO MOJI MOCTOSIHHBIX MATHUTOB.

HccnenoBanre cBOMCTB eppOMArHETUKOB.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa HA PaMKY C TOKOM.

N3mepenune cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIMU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomacHumnan uHOYKYusl.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTopa MarHUTHOU
naaykuun. OJJC uHAYKOMU. 3aKOH HIEKTPOMAarHUTHOW uHAyKuun @Dapanes.
Buxpesoe anekrpuueckoe nozne. Toku Pyxko.

OJC uHAYKUMHA B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuiio Jlenna.

NunykTtuBHOCTh. Karymika WHAYKTUBHOCTM B LENH ITOCTOSHHOTO TOKA.
SABnenne camonnaykuuu. J1C caMOMHTyKIINH.

DHEpPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE NPOLECCHI: WHAYKIHOHHAS
1€Yb, COJICHOU], 3alllUTa OT 3JEKTPU3ALMU TEJ NMPU JBH)KEHUU B MATHUTHOM I10JIE
3eMIu.

Hemoncmpayuu.

Habntonenue sBIeHUS SJIEKTPOMAarHUTHON WHTYKITHH.

UccnenoBanne 3aBucumoct DJ[C HMHAYKUHMHA OT CKOPOCTH H3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenne MarauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBiieHUE CAaMOMHIYKITUH.

Hccnenosanne 3aBucumoctd J/1C caMOMHAYKIIMM OT CKOPOCTHM M3MEHEHUS
CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HccnenoBanue sIBICHUA 3JIEKTPOMAarHUTHON MHIYKIUH.

Onpenenenne HHAYKIUU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHIYKIIUH.

COopka MoJ1enu 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpnen S. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebanus. KnHnemarnueckoe M JUHAMUYECKOE OIKMCAHHE.
DHepreTuyeckoe OMUcaHue (3aKOH COXPaHEHHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMUYECKOI0 OMUCAHUSI TAPMOHUYECKUX KOJIEOAHUI U3 MX SHEPreTUYECKOro U
KMHEMaTUYECKOTO ONKCAHUS.

AmMmuutyaa U ¢aza kosjebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUNW HCXOHOM
BEJIMYMHBI C aMIUTUTYaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uactora konebanuit. Ilepuon Mayiblx CBOOOJHBIX KOJI€OaHUU
MaTeMaTU4ecKoro MastHuka. Ilepmoa CBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasTHUKA.

[Tonsatue o 3aryxarmux Koiaedanusx. BeiHyX1eHHbIe KoeOaHus. Pe3oHaHc.
PesonancHass kpuBasd. BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOW KpPHUBOM.
ABTOKONIEOaHUS.

TexHu4yeckne yCTpOWCTBa U TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, YaChl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0e0aTeIbHOTO IBHKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEPUOJAa MAJIBIX KOJIEOaHUIl rpy3a Ha HUTHU OT
aAMILIUTY JIBL.

HccnenoBanue 3aTyXarMKX KoueOaHUi U 3aBUCUMOCTH IEpUoaa CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanne konebaHuWW Tpy3a Ha MACCUBHOW TMPYKHUHE C LEJBIO
dhopMupoBaHUs MPEICTABICHUN 00 HICATBHOM MOJIENH MIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MIPU KOJIeOaHUAX Ipy3a Ha MPY>KUHE.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKym.



W3mepenne mnepuona CBOOOAHBIX KOJEOAHMM HUTSHOTO U MPYKHMHHOI'O
MasiTHUKOB.

N3yuyenue 3aKOHOB JBUKEHHUS TeJa B X0OJI€ KOJeOaHU Ha yIIPyroM MOJABECE.

N3ydeHne NBUKEHUS HUTSIHOTO MAasITHUKA.

[TpeoOpa3zoBanue FHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIEOAHUN.

HccnenoBanrie BbIHYKICHHBIX KOJIEOAHUH.

Tema 2. InekmpomazcHumHubsle KO1€OAHUA.

KoneGatenbHpiii koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJEOAHUA B
ujealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsija KOHAeHcaTopa C aMIUIMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpAaHEHMs SHEPTUU B UACAIBHOM KOJE0AaTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE KoJieOaHusl. BrinyK1eHHbBIE
AJIIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIi TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYAHOE U
JIEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HaMPsDKEHWs MOpU pa3iudyHou  (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunHycouianbHblii TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp W KaTyllKa
MHIYKTUBHOCTH B LIENM CUHYCOMJAJIBHOTO MEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onaHnc HanpsoKeHH.

Uneanpabiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u TOTpeOsICHHE
ANEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTpOMCTBA U TEXHOJOTHMYECKHE ITPOLECCHI: AIEKTPUUECKUUN
3BOHOK, T€HEPATOP MEPEMEHHOr0 TOKA, TUHUU 3JIEKTpOnepeaay.

Hemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHbIE KOJIEOaHUSI.

3aBUCHUMOCTh 4aCTOTBI CBOOOJAHBIX KOJICOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIeOaHUI.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIEKTpOMarHuTHOrO Te€HEPATOopa.

BoiHy>X/IeHHbIE CUHYCOUATbHBIE KOJICOaHUsI.

Pesucrop, karymika MHIYKTUBHOCTH M KOHJAEHCATOpP B LENU MEPEMEHHOIO
TOKA.

Pe3sonanc npum mnocienoBaTebHOM COCAMHEHUU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

VY cTpoiicTBO M IPUHIIUI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEaAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3yuenue Tpanchopmaropa.

HccenmenoBanne MEpEeMEHHOrO TOKA Yepe3 IOCIENOBATENBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HaGmronenue 35eKTpoMarHiTHOrO pe30HaHCa.

HccnenoBanrie paboThl MCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL.

MexaHuueckue BOJIHBI, YCJIOBUA HX pacnpoctpanenusi. Ilomepeunbie u
MPOJOJbHBIE BOJHBL. llepron, CKOpOCTh pacCHpOCTPAHEHUS U [JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKHMX BOJH: OTpaXEHHE, MpeIoOMJIeHHE, MHTEepPEepeHIus U
nudpaxuus.

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTpa)K€HUE,  MPEIOMIIEHUE,
noJispu3anus, uHTepdepeHuns u qudpaxims.

[IIxana >7E€KTPOMAarHUTHBIX BOJIH. [IpuMeHEeHHE SJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHUMTBI paguOCBs3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEH CPEBI.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEJIIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEAUIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U IPOJOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HICTOYHUK 3BYKA.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenune orpakeHus: M MPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u quppakiuuy MEXaHUYECKUX BOJIH.

AKyCTUYECKUM PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HabGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KOJIeOaHUH.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpa)KECHHUE,
MIpeJIOMJICHUE, TTOSpHU3aIus, UG paKiys, UHTepHEPeHITHS.

Oo6napyxeHue nHGPaKpacHOTo U YIbTPAPUOIETOBOTO U3TyUEHHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMOIMHENHOE pacnpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd crera.
To4euHbIN UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBIN MMOKa3aTeNb MpesioMiaeHus. [I0CTOSITHCTBO 4acTOTHI
CBETa M COOTHOUIEHWE [IJIMH BOJH MpPHU MEPEXOJE MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPEl.

Xox nyueit B mpusMe. [ucnepcus cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[TonHoe BHyTpeHHee oTpaxeHue. [IpeenbHblil yrojl MOJIHOTO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroie JuH3bL. ToHkas suH3a. DOKyCcHOE
paccTossHUE M OINTHYECKass CHja TOHKOW JIHMH3BL. 3aBUCHUMOCTh (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(hEepUYecKO JUH3bI OT €€ TeOMETPUH U OTHOCUTEIHHOTO
MTOKA3aTeNs MPETOMIICHUSL.

@opMyJiia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MPOMIENNIEro JIMH3Y NOJ IPOW3BOJIBHBIM YIVIOM K €€ TJIaBHOM
ontuieckoi ocu. IlocTpoeHne wu300pakeHWH TOYKM M OTpe3Ka IMPsSMOU B
cOOMparoLUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. [11a3 kak onTuyeckas
cucTemMa.

[Ipenensl NPUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. HWurtepdepenius cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HAaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEp(EpEHLHOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. IIpumepsl KIacCUYECKHX
UHTEPPEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
IJIaBHBIX ~MAaKCMMyMOB TIpH  TAJE€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLIECCHl: OYKH, JyIa,
nepuckon, (oroannapar, MUKPOCKOIN, MPOEKLUHWOHHBIM armapaT, MpPOCBETICHHE
OITUKH, BOJIOKOHHAsI ONTHKA, TU(PpaKklIMOHHAS peHIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanve NpeaoMIIEHHs CBETA.

HaGnrogenune noaHoro BHyTpEeHHEro oTpakeHus. Mojiesb CBeTOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKONapaLIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKOTa.

HaOmronenune natepdepeHinu crera.

HabGnronenue BETOB TOHKUX IMJIEHOK.

Hab6mronenune nudpaxiuu ceera.

N3yuenne nudpakiimOHHOW PeIIETKH.

Hab6mronenune nudpakiimoOHHOTO CIIEKTpA.

Halnronenue nucnepcuu cBera.

HabOnronenue nonspusanuu cBeTa.

[IpumeHeHue noIaponI0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKECHUH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomot, nPAKMUKYM.

N3mepeHne nokasaTess MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO pAacCTOSHUS OT BellecTBa (Ha
MPUMEPE KUJIKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSIHHS pacCEeUBAOIINX JIUH3.

[Tomyyenue n300pakeHusi B CUCTEME U3 INIOCKOT0 3epKaJia U JTUH3BI.

[Tomryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepdepeHny 1 NoJIIpU3alMK CBETA.

N3yuyeHue nossipu3almy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAIEKTPHUKA.

N3yuenue nHTEpPEPEeHIINH JTA3ePHOTO U3TYUYCHHSI HA JIBYX IIETISX.

HabGmronenue nucnepcum.

HaOmronenue u uccienopanue qudpakiimOHHOTO CIIEKTpa.

N3Mepenue niMHbI CBETOBOW BOJIHBI.

[TomydyeHue criekTpa M3Iy4EHHUS] CBETOJMO/A MPU MOMOIIN AUGPAKITMOHHOM

PEIIETKH.
Pa3znes 6. OcHOBBI cHIeIUAJIBLHONH TEOPUH OTHOCUTEJIbHOCTH.
I'panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpaszoBanusi  JlopeHa.
YcnoBue npuuMHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHHU U COKPAILCHUE JJTUHBI.

DOHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEd U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBl. DHEPIrus
MTOKOSI.



TexHuyeckne yCTpONCTBA M TEXHOJIOTMYECKUE MPOLIECChl: CIyTHUKOBbBIE
NPUEMHUKH, YCKOPUTEIU 3apPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIEPUMEHT, JIabOpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPIUM  PEIATUBUCTCKUX yacTull (IO
dboTorpadusM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanusm.

PaBHOBeCHOE TEIJIOBOE U3NIyYeHUE (M3JIydeHUE aOCOIIOTHO YEPHOrO TEIa).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. Cronerosa. 3akonsl ¢oTodPdexra. YpaBHEHUE
OiinireitHa s porosrddekra. «Kpacnas rpanuna» dhorodddexra.

JlaBnenue cBeta (B UYAaCTHOCTH, [laBlieHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakarollyr mnoBepxHOcTh). Ombitel 1. H.
JleOenena.

BomHoBble cBOMcTBa yactull. Bonuel ae bpousa. liimaa BoaHbI ne bpoiutst n
pasMepbl 00JacTH JIOKAIM3AIlMK ABWXKYIIEHCs dacTuilbl. KoprmyckymspHO-
BOJIHOBOM Jyanu3Mm. {udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOLIEHUSI HEOMpeneaEHHOCTE!
['eitzenOepra.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPOMETP,
dboTodeMeHT, (OTONATYMK, TYHHEIBHBIM MHUKPOCKOIN, COJIHEYHasi OaTapes,
CBETOUOI.

Hemoncmpayuu.

®doto3(pdheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeIHETo ¢hoTodddexTa.

UccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYINPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauo.

Conneunas Oartapes.

Yuenuueckuit 3xcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiuaoi [1manka Ha ocHOBe HccienoBanus GoTod¢dexrTa.

HccnenoBanrie 3aBUCUMOCTH CHIIBI TOKA Y€pPE3 CBETOMO/ OT HAMPSIKEHHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHUIO CTPOCHUSI aToma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornomienre (pOTOHOB MPHU MEPEXo/ie aTomMa
C OZIHOTO YPOBHsI DHEPIUU HA IPYIrOM.



Buapl ciektpoB. CrieKTp ypOBHEM 3HEPrUM aToMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U31y4eHHe cBeta. Jlazep.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHaau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaGmronenue TMHeN4aThiX CIIEKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA NMOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JUIMHBI BOJIHBI J1a3€PHOTO U3TyUYCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomovt, RPAKMUKYM.

HaGmronenre TuHe4aToro cuekTpa.

HccenmenoBanne CreKTpa pa3peXEHHOr0 aTOMapHOTO BOJOPOJA M W3MEPEHHE
noctossHHOM Punbepra.

Tema 3. Qu3zuxka amomnoz20 A0pa u I1eMeHMAPHLIX YACMUY,

Hyxnonnass moaens snpa I'eiizenOepra—MBanenko. 3apsna sapa. MaccoBoe
qucio Aapa. M30tormsl.

PamnoaktuBHOCTE. Aunbda-pacnan. DJIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyueHue.

3aKkOH pPaJAMOAKTHBHOrO pacnaaa. PaauoakTWBHBIE H30TONBI B MPHUPOJE.
CBONCTBa MOHU3UPYIOLIETO H3IY4YEHHs. BiusHHE paJOaKTUBHOCTH HA JKHUBBIE
opranu3Mebl. EcrectBeHHbIi PoH n3nmydenus. Jlozumerpusi.

DOHeprusi CBs3U HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl siapa.

Anepublie peakuuu. [enenue u cunTes anep. Snepusie peaktopsl. [IpoOaemer
YIPaBISIEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTMYECKHE aCIEKThl PAa3BUTHUSA
AIEPHON YHEPTETUKHU.

Metozasl perucTpalyy U UCCIIEIOBAHUS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJIbHbIE B3aUMOJACUCTBHUA. bapvOHBI, ME30HBI Y JIENITOHBI.
[Ipencrasienne o CtangapTHoi Monenu. KBapK-ritooHHast MOJIENb aIJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHas Marepus U TEMHas
SHEPTHUSl.

EaunHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHudyeckre yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLECCHL: JO3UMETpP, KaMepa
Bunbcona, sAepHBI peakToOp, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsl TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RPAKMUKyMm.

HccnenoBanre TPEKOB YacTULL (M0 TOTOBBIM (OoTOrpadpusim).

HccnenoBanue paaoakTUBHOTO (JOHA C UCTIOIb30BAaHUEM JI03UMETDA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOU3HKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (HU3UKU IS OOBSCHEHHS TPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metonbl aCTpOHOMHUYECKHX HCCAeN0BaHUNA. (COBPEMEHHBIE ONTHUYECKHE
TEJIECKOIIBI, PaJUOTEIIECKOIIbI, BHEATMOC(EpHAs aCTPOHOMHMSI.

Bun 3Bé3mHoro nHebGa. Co3Be3mus, spkue 3BE3MbI, IIAHETH, UX BUIUMOE
JIBHKCHHE.

ComnHeuynas cucrema.

Connne. ConmHeuHnasi akTUBHOCTh. McTounuk sHepruu CoJiHIa 1 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CeKTpaIibHbIN Kj1acc —
CBETUMOCTB». 3BE3ABI TJIaBHOM MOCJIEAOBATEIILHOCTH. 3aBHCHMOCTL «Macca —
CBETUMOCTB» JUISl 3BE3]] TJIaBHOM IOCIIENOBATEIbHOCTU. BHyTpeHHEE CTpoeHHUE
3B&31. COoBpeMEHHBIEC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonuu CojHIa U
3BE3]1. DTalbI )KU3HU 3BE3.

Mineunsiii [Iyte — nHama ['anaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. YEpHBIE OBIPHI B sAIpax
raJaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. Paz0eranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MetaranakTuka.

Hepeménnple mpobieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

HaOmronenus 3BE31HOT0 HeOa HEBOOPYKEHHBIM TJIa30M C UCIIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONpEeSICHHs TTOJI0KEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO03Be3Ausi CeBEpHOro MOdylIapusi W SpKue
3BE3/bI.

HaGmonenuss B Teneckon JIyHbl, IUIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOILJICHUIA.

Du3nYeCKN MPAKTHKYM.

Crioco0b1 n3MepeHus: (PU3NYECKUX BEITMYHH C MCIOJIH30BAaHUEM aHAJIOTOBBIX
1 IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOCOIOTHBIE U OTHOCUTENIBHBIE MOTPENTHOCTH U3MEPEHUN (PU3MUECKUX BEITUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HM3MEPEHUM, HUCCIECAOBAHWM  3aBUCUMOCTEU
(bu3MUecKuX BEIMYMH, MPOBEPKA MPEIJIOKEHHbIX THnore3 (BbIOOp U3 padoT,
OMMCAHHBIX B  TEMATHYECKUX  pa3lellaXx «YUYECHUYECKUH  SKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTUKYM).

O6o0maomee MOBTOPEHHE.



O0o061enue u cucTeMaTH3alusl CoAep KaHus pa3ienoB Kypca «MexaHukay,
«MonexynsipHas Qu3nuka U TEPMOIMHAMUKA», «DNEKTpoauHaMuKkay, «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUHM OTHOCHUTENIBHOCTH», «KBaHTOBas
dusnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZHKN.

Ponr ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U ATHUYECKOM cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, 3HAYEHUE ONUCATEIbHOU,
CUCTEMATU3UPYIOUIEH, OOBSACHUTENIBHOM M  NPOTHOCTHYECKOW  (DyHKIMIA
bu3nUecKkoil Teopuu, poiib GU3NUECKON TEOpUHU B (DOPMUPOBAHUH TIPEICTABICHUMA
0 (u3NYeCKOW KapTUHE MHPA, MECTO (PU3UYECKON KapTHUHBI MHUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUNA O IPUPOJIE.

MexnpeameTHbie CBS3H.

N3yuenue kypca ¢usuku yraoyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSL C YYETOM COJIEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcaMH
MaTeMaTUKH, OMOJIOTUH, XUMHUHU, T€OrpaQuu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C UIYUEHUEM MEMO006 HAYUHO20
no3nanuA: SBICHUE, HAy4YHbIH (akT, runores3a, (usnueckas BETUUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUdpOBast 1adopaTopus.

Mamemamuka: pelUIeHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKUHMH HA OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTApHBIX (GYyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
onpeeNieHne IOMAaN TOCKUX GUryp u oobEmMa Ted.

buonozua: »>nekTpuyeckue SBICHHS B KUBOW MpUPOJIEe, KOJIeOATEIbHBIE
JBW)KCHUS B JKUBOW MPUPOAE, HKOJOTHMUECKHME PHUCKU TMpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIEW  Cpenbl,
yIbTPa3BYKOBAasi JMAarHOCTHMKAa B MEIWLMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPAIbHbBIN
aHaIu3.

T'eocpaghusn: marHuTHBIE T1OJOCAa 3€MJIM, 3aJIEKH MATrHUTHBIX DY/,
dboToCchEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoABUTaTENb SIKOOU, reHepaTop MEPEMEHHOI0 TOKA, MHAYKIIMOHHAS IEeYb,
JUHUM 3JIEKTPONEpead, IEKTPOJABUraTeNb, paaap, paIuoNpUEMHHK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JAHArHOCTUKA B TEXHUKE,



HpOGKHI/IOHHHﬁ alriapar, BOJOKOHHAA OIITHKA, COJIHCYHAA 6aTape>1, CIIYTHHKOBEIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPICTUKA U OKOJIOTHYCCKUC ACIICKThI ee Pa3BUTHA.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIbTATHI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS Yy4eOHOro mnpeamera «Duszmkay
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMON I[E€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIMPEHHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3alid OCHOBHBIX HAIPaBICHUMN
BOCHUTATEIILHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOr0 BOCIIUTAHUSA:

e c(OpMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3ZUIMH  OOydaromerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIICYEIOBEUECKUX TyYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX IEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Y4yacTBOBaTh B CaMOYIpaBiICHUHM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBaTh C  COLUAIBbHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH € UX QYHKIUSAMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU IESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCITUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHICKOU rpaXX JTaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOILEHME K IOCYyAapCTBEHHBIM CHMBOJAM, JOCTHMKECHUSM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHNUS;

e CIOCOOHOCTBH OIEHMBATH CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B ICSATEIBHOCTH YUEHOTO;

e OCO3HAHHWE JIMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMUBOTO Oy MyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e DOCTETHYECKOE OTHOIICHWE K MHPY, BKIIOYAg HSCTETUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:



HHTEpeC K pa3IudHbIM chepaM NpodheCCHOHAIBHON IESITEIHbHOCTH, B TOM
YuCJIe CBSI3aHHBIM C (QU3UKOW W TEXHHWKOH, yMEHHE COBEpINATh
OCO3HAHHBINA BRIOOpP Oymaymiel mpodeccuu M peain30BhIBaTh COOCTBECHHBIC
’KU3HEHHBIE IJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O M CcaMOOOpa30BaHUIO B
001acTH (PU3HKHU Ha MPOTSKECHUU BCEH KU3HHU.

IKOJOI'H4Y€CKOI0o BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYpBI, OCO3HAHHE TI00ATHHOTO
XapakTepa SIKOJOTUIECKUX TPOOIIeM;

TUTAHUPOBAHUE W OCYIIECTBICHUE ICHCTBHI B OKpY)KaroIIeld cpene Ha
OCHOBE 3HaHUS IIEJIEH YCTOMYUBOTO PAa3BUTHS YEIIOBEUCCTRA;

pacIIMpeHrue OMbITa ACATEIHPHOCTA DKOJOTHYCCKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3MKe.

HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAYYHOW JIESITEIbHOCTH, TOTOBHOCTH B MPOLIECCE
M3y4eHUs: (PU3UKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeATEeNbHOCTh UHIUBUIYAIHHO U B TPYIITIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eiHCTBUSA
Ba3oBble JJoruueckue JelicTBUA:

CaMOCTOATENBHO  (OpMyJIMpOBaTh U  aKTyalIM3UpOBaTh MpoOiIemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENEHATh LENU ACATEIBHOCTH, 3aaBaTh IMAPAMETPbl U KPUTEPUU HX
OOCTH)KECHUS;

BBISIBJISAITH 3aKOHOMEPHOCTM M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
(U3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHs MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIITXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBAaTh COOTBETCTBUE
PE3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU ITOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble HCCIea0BaTCIbCKUE HeﬁCTBHﬂI

BIIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIOYEBHIMHU MOHATUSIMU U METOJaMU
(bu3HYecKoi HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIIeIOBATEIIbCKOM u MIPOCKTHOMN
NEATeILHOCTH B 00J1acTH (PU3HUKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3a1ad  (pU3nueckoro
COJIep>KaHusl, IPUMEHECHUIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJICTh BHJAMU JICSITEILHOCTH IO TOJYYEHHI0O HOBOTO 3HAHMS, €ro
HWHTEpIIpETalluK, IPeoOpa30BaHUIO0 U TPUMECHEHHUIO B PA3JIMUHBIX yUEOHBIX
CUTyallsX, B TOM YHUCJIE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JacCTH
bu3uky;

BBISIBJISAITh MPUYMHHO-CJIEJCTBEHHbIC CBS3M M aKTyaJIu3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE€3y €€ pEUICHMUs, HaxOAuTh AaPTyMEHTHI IS
JI0KA3aTeJIbCTBA CBOMX YTBEPXKICHHM, 3a7aBaTh MApAMETPbl U KPUTECPUH
pelieHus;

aHAJIU3MPOBATh IMIOJYYEHHbIE B XOJI€ PEIICHUS 3aJaud PE3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHECHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYJIHMPOBAaTH COOCTBEHHBIE 3aJauylM B 00pa30BaTEIbHOU
NESATEILHOCTH, B TOM YHCJIE TIPU U3YYECHUH (PU3HKU;

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHUS 1O (QuU3NKEe B MNPAKTHYECKYIO 00JacTh
KM3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 001acTel;
BBIJIBUTaTh HOBBIC UJECH, IIPEJIaraTb OPUTHHAIBHBIE TTOJXO0/Ibl U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pabora c nunpopmanueii:

BJIa/IETh HaBbIKAMU MOJyuyeHHUs MH(pOpMaluuu (PU3MUECKOTO COJEp:KaHus
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTENIbHO OCYIIECTBIATH IOUCK,
aHalM3, CUCTEMATH3AlMI0 M WHTEPHpPETalui0 MH(pOpMALUU pa3IuyHBIX
BUJIOB U ()OPM TPECTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIOJIb30BaTh CPEACTBa HH(OPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PELICHUH KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX H
OpraHU3allMOHHBIX 33Ja4 C COONIOAEHUEM TpEOOBAaHUI SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€3011aCHOCTH;

co37aBaTh TEKCThl (PU3MUYECKOr0 COAEpKaHUSA B pazIMyHBIX (hopmarax c
y4€TOM Ha3HayeHuss MHQPOpMAlMM U LEJNEBOW ayJAUTOPUH, BBIOMpAs
ONTUMANIbHYIO (HOPMY IPEICTABICHUS U BU3YyAIU3ALIHH.

KoMmyHuKkaTHBHbBIE YHMBepPcabHbIe YueOHble 1elCTBUA:



OCYIIECTBJIATh OOIIeHHe Ha Ypokax GU3HNKA U BO BHEYPOUYHOU
NESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHUTyallMii H CMAr4arhb
KOH(DJIUKTBIL;

pPa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHIUBUYAJIbHON paOOThI;

BbIOHMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUN C YYETOM OOIIKX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0r0 YJIEHA KOJJIEKTUBA;

NpUHUMATh LEIM COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
JEUCTBUHN, paclpeiesIsiTh POJIU ¢ Y4ETOM MHEHUI y4aCTHUKOB, OOCYX/1aTh
pEe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIa/Ja M KaXKIOT0 y4aCTHMKAa KOMAHJbI B
o0l pe3yJsbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLCHUBAaTh HJAEH C MO3UIUU HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISTh MO3UTHUBHOE CTPATErMUECKOE IMOBEACHUE B Pa3IMYHBIX
CUTyalMsIX,  MpOSIBISATH  TBOPYECTBO U BOOOpakeHue,  ObITh
MHUILIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YYeOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBJISITH  ITO3HABATEIBHYIO  JIEATEIBHOCTh B
ob0nmacti (U3UKM MU aCTPOHOMMH, BBIBISTH MPOOJIEMBI, CTaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PELICHUSI PACUETHBIX U KAUECTBEHHBIX
3a/1ay, IJIaH BBINOJHEHUS NMPAKTUYECKON paldoThl C YYETOM HMMEIOIIHMXCS
PECYpPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIOIYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM;

paclMpATh paMKH  ydyeOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 3a PEILIECHHUE;

OLICHUBATh NPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIECHUIO 3PYAHMLIMH B 00JIacTH
(GU3HUKK, TIOCTOSHHO TOBBIIIATH CBOW 0Opa30BATENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTHUBEI B JICSATEIHLHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJICTh HaBBIKAMM T[I03HABATEJIIbHOM pediekcuu Kak OCO3HAHUS
COBEPILIAEMBIX JIECTBUN U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUIM;

WCIIOIB30BaTh TPUEMBI pedIIeKCUU I OIEHKH CHUTyalluh, BBIOOpa
BEPHOT'O PELICHMUS;

YMETh OIIEHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HUX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M APryMEHTBl JPYyTUX NpPU aHAIW3€ pPe3yJbTaTOB
JIEATSIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

NPUHUMATh MOTHBBI M ApPryMEHTBI JIPYTrHX MpPW aHAJIW3€ pPE3yJbTaTOB
JeSITeIbHOCTH;

MIpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mporecce mOCTHXEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHHS IMPOTPaAMMBI 10
busnke Ui YpOBHSA CpeAHero oOmero oOpa3oBaHus Yy 0OyYaromuxcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, TIPEeITOJIar AFOIIHIA
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWsS,  BKJIIOYAIOMIETO  CIHOCOOHOCTh  MOHUMAaTh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOU
AMOITMOHATILHOM c(ephl, OBITh YBEPEHHBIM B CEO€;

caMOpeTyJIMPOBaHUS, BKJIIOYAIONIETO0 CAaMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEACHHE, CIOCOOHOCTh aJalTHPOBATHCA K
HYMOIMOHAIILHBIM W3MEHEHHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPECHHEW MOTUBALIMH, BKIOYAIOIIEW CTPEMIICHUE K TOCTUKEHUIO LEIN
U yCTeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHUE JEHCTBOBATH, UCXO U3
CBOMX BO3MO>KHOCTEH;

AMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh IMOHUMATh  3MOLMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBAaTh €r0 TPH OCYIIECTBICHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIMOCOOHOCTh  BBICTPAWBATH
OTHOUIIEHUS! C APYTUMH JIOJbMHU, 3a00TUTHCS, TPOSBISITH HWHTEPEC U
paspeniatb KOHGIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xoHuy oOyuenuss B 10 knacce npeaMeTHble pe3ysibTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

MOHUMATh POJIb  (PU3UKA B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTMYECKOM, COLMAJIbHOM M JITUYECKON cdepax eATeIbHOCTH
YeJI0BeKa, POJb U MECTO (M3HKH B COBPEMEHHOW HAyYHOW KapTUHE MUPA,
3HAUEHUE OIUCATEIBHON, CUCTEMATU3UPYIOMIEH, OOBSICHUTEIBHON W
MPOTHOCTHYECKOW  (QYHKIUN  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJEKYJISIPHON (MBUKH U TEPMOJUHAMUKH, POJIb (PU3HUUYECKON TEOPUH B
dbopMHUpOBaHUHU TIPEACTABICHHUMN O (PU3UIECKON KapTHHE MHPA;

paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3MYECKUX Teln W
MpOLIECCOB (SIBIEHUI): WHEpIHUAIbHAS CHCTeMa OTCYETa, aOCOIIOTHO
TBEPAOE TEJIO, MaTepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUYKCHHUE,
CBOOOJHOE TMajieHHE, aOCONIOTHO ympyras nedopmarusi, aOCOIIOTHO
yIpyroe v abCONMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEININ ra3a, KUIKOCTH
1 TBEPAOTro (KPUCTAUIMYECKOI0) TeJa, UACaIbHBIN Ta3, TOYCUHBIN 3aps,
OJIHOPOJIHOE JJIEKTPUUECKOE TIOJIE;

paznuyaTth ycioBusS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (DUIUIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyH/IaMEHTaJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh W OOBSACHITH MEXAaHUYECKHUE TPOLECChl U  SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAaHUKH (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABUKEHUS, (OPMYJIbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBIDKEHUS, TpeoOpazoBanus [amwies sl CKOPOCTH M MEpeMeEleHus,
3akOoHbl HproOTOHA, TpUHOMI ~ OTHOCUTENbHOCTH [anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbl COXPAHEHUS MUMITYJIbCA U MEXaHHYECKOMN
DHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPIuH,
YCIOBUSI paBHOBeCHUs] TBEPJAOrO Teja), MNpPU ITOM HCIOJIH30BaTh
MaTEMAaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpa3oBanuii ["anumnes, BToporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCa U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCTIONb3YsI
ocHoBHble moOJOkeHHs MKT © 3akoHBI MOJEKYISIpHOW (PUBUKU U
TEPMOJUHAMHUKN (CBSI3b JIABJICHMSI HWJCAIBHOrO Ta3a CO CpeaHel
KUHETUUYECKOW JDHEPrUer TEIJIOBOIO JBWKEHUS W KOHLEHTPALIMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEW KHUHETHUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
raza C KOHUEHTpalUuUel MOJIEKYl MU €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mnepBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpPAHEHMSI SHEPIMU B TEIUIOBBIX MPOIECCAX), IPU 3TOM HMCIOJIb30BAThH
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH ypaBHeHUa MeHeneeBa—KnanelpoHa;

aHAJM3UPOBATh U OOBSCHATH JJIEKTPUUYECKUE SBJICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPaHEHHS
ANEKTPUUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJIbHOCTh
AJIEKTPOCTATUYECKOTO TO0JIA, MPUHIHUI CYNEPHO3UIUU BIEKTPUYECKUX
MOJIEW, MPU ATOM YKa3blBasg YCJIOBUA NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOLIEHHUS: 3aKOHbI OMa sl ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Mernu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl dapajes A 31€KTpoau3a);

OMUCHIBATh (PU3NUECKUE MPOIECCHl M SIBICHUS, UCMOJb3Yysl BEIUYUHBI:
MEpEMENIEHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, [aBJI€HUE, NOTEHUUAJIbHAs JSHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHWuyeckasi SHeprusi, pabora CHIIbI, IEHTPOCTPEMUTEIHLHOE
YCKOpEHUE, CWiia TSKECTH, CHIIA YOPYTOCTH, CUia TPEHHS, MOIIHOCTD,
DHEPTUs B3aUMOJIEHCTBUS Tena c 3emiéid BONM3U €€ TMOBEPXHOCTH,
sHEprus ynpyro gedopmari  MOpPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abCcoJIfoTHasl TeMmIepaTypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPrusi HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOrO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEmioBOro
IBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUUECKOTO MOJIs,
HanpspDKEHHOCTh TOJIE TOYEUHOTO 3apsija WIM 3apsHKEHHOrO Inapa B
BAKYyM€ M B JHDJIEKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOrO TOJIS,
Pa3sHOCTh  MOTEHUMAJIOB,  JJICKTPOABMXKYIAS  CWJla, CHJIa  TOKAa,
HalpspKeHWE, MOIIHOCTh TOKA, OJJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJIEIbHBIM COCIMHEHUEM PE3UCTOPOB, IHEPIUS INEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBIICHUU:
MEXAaHUYECKOE JBWXKEHHE, TEIUIOBOE JBM)KEHHWE YAaCTHUI[ BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIMXXeHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALlUs], IJIABJIICHUE U KPUCTAJUIN3ALMsl, HAITPABIECHHOCTD
TeIUIONEepeaaym, 3JIEKTpU3alns TeJ, SKBUIIOTEHIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOT O MTPOBOIHHKA;

MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
OPYrOl €  HCHOJIb30BAaHMEM  MPSIMBIX  W3MEPEHHM, NOpU  3TOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCUPOBATH pE3yJibTaThl MOJIYYEHHON
3aBUCUMOCTH (U3WYECKUX BEJIWYUH B BHUJAEC TPapuKOB C Y4ETOM



a0COJIOTHBIX MOTPEITHOCTEN N3MEPEHUH, JIEIaTh BBIBOJIBI IO pe3yJIbTaTaM
UCCIIeIOBAHNUS;

MPOBOAUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIUMYMH, TP HTOM
BBIOMpPATh ONTHUMAJIBHBIA METOJ M3MEPEHMs, OLEHUBATHh AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;
MIPOBOJIUTH OMBITHI TIO MPOBEPKE MPEAJIOKEHHOM TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJNbTaTbl W JENaTh BBIBOJ O CTaTyce MPEeIJIOKEHHOM
TUIIOTE3bI;

coOJIr01aTh IpaBmiia 0€30MacHOro TPy/a NMpH MPOBEJICHUU MCCIEI0OBAHUN
B paMKax y4eOHOro OJKCIEPUMEHTa, TMpakTHKymMa U  ydeOHo-
HCCIIEIOBATENBCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTETHHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYA0BAHUS;

pemiarb pacy€THbIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOM
(Gu3MYecKoil MOJENbI0: Ha OCHOBAaHMU aHAJIM3a YCIOBHUS OOOCHOBBIBATh
BBIOOp (u3MuecKON MoOJenM, OTBeYaroled TpeOOBaHUSIM 3a/auu,
OpPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  MOCTYJIATHI
bu3NYeCKuX TEOpUd NpPHU UCIOJB30BAHUU MATEeMATHUYECKHUX METOJ/IOB
pelIeH s 3a/1a4y, TPOBOJUThH PACUEThl HA OCHOBAHUU MUMEIOIINXCS TAHHbIX,
aHAIM3UPOBATh pPE3yNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOJYYEHHBIX PE3YJIbTATOB;

pemiarh KayecTBEHHBIE 3aJaud, TpeOylolue NpUMEHEHUs 3HaHUW U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKe MHTErPalMKi 3HAHUM U3 JPYruX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
LEMOYKY PaCCyKJIEHU ¢ ONIOPOI Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBIACHEHHS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

MPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOUIETO
MHUpA, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OIIEHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JEeSTENbHOCTA YEJIOBEKAa, CBS3aHHOW C (DU3MYECKUMHU IMIPOILIECCAMH, C
MO3ULUNA SKOJOTUYECKON O€30MaCHOCTH, MPEACTABICHUI O pallMOHAIBHOM
MPUPOAOIOIb30BAHUN, @ TAKXKE PAa3yMHOM HCIIOJIb30BAHUU JOCTHKEHHM
HAayKM M TEXHOJOTWH ISl [JaJbHEHIIEro pa3BUTUS YEIOBEYECKOTO
0O0IIIeCTBA;



MPUMEHSTh pa3IudHbIe CIOCOOBI PaboThl ¢ WHpOpMANMEH (U3NIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIE
TEXHOJIOTHMH ISl TIOMCKA, TEpepadOTKH W TPEAbSIBICHHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHON MHGOPMAIINH, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHPOpMAIIMU, TONYYEHHOW W3 Pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKU
aHANMM3UPOBATh  TOJIy4aeMyr0  HWH(OpPMAIMI0O ¥  OICHWBATh ¢
JOCTOBEPHOCTh KaK Ha OCHOBE WMCIONIMXCS 3HAHWM, TaK W HAa OCHOBE
aHaM3a UICTOYHUKA HHPOPMAIIUK;

MIPOSIBIISITH OpraHHU3aIMOHHBIC " TI03HABATEIbHBIC YMCHUSI
CaMOCTOSATEITLHOTO  NPHOOPETCHHMs] HOBBIX 3HAHWUKW B TIpolecce
BBITIOJTHEHUS TIPOCKTHBIX U yUeOHO-HCCIICOBATEIBCKUX padoT;

paboTaTh B TPyNIE C HCIOTHEHHUEM pPa3IUYHBIX COIHAIBHBIX pOJEH,
TUTAHUPOBATh PabOTy TPYMITBI, PAIMOHATIFHO PACTIPEACIATE JACATEIHHOCTh
B HECTaHJAPTHBIX CUTYalUsSX, aJCKBAaTHO OIICHUBATh BKJIAJl KaKIOTO W3
YYaCTHHKOB TPYMIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBJISITH MOTUBAILIMIO K Oyaymiel mpohecCuoOHaANbHON ASSTEIHHOCTH TI0
CHEIMATLHOCTAM (PU3UKO-TEXHHUECKOTO TPOQHITS.

K xonmy oOyuenust B 11 knacce mpenMeTHbie pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

NOHUMAaTh pPOJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMATbHON M STUYECKON cdepax NesTEIbHOCTH YEI0BEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHON HAYYHOW KapTHHE MHUpA, POJb ACTPOHOMHUU B
INPaKTUYECKON  JEATENIbHOCTH 4YeJOBEKa M JaJbHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINMUCATEIBHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENTFHOM W TPOTHOCTHYECKOW (YHKIMH (PU3MUecKOW Teopuu —
ANEKTPOJAUHAMUKH, CIIEHHAJIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOW
¢u3uku, poap (HU3NUECKON Teopuu B (OPMUPOBAHUHU NPEICTABICHUN O
(bu3nUecKoil KapTUHE MHUpPaA, MECTO (PU3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3nuuaTh YCJIOBHUS NPUMEHHMOCTH Mojenell ¢u3nueckux Ten u
IPOLIECCOB  (SIBJICHUI): OJHOPOJHOE DJEKTPUUECKOE U OJHOPOJHOE
MarHuTHOE TOJI, TAPMOHUYECKUE KOJIeOaHUs, MAaTEMAaTUYECKUN MasiTHUK,
UJCAIbHBIA MPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WICATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKas JIMH3a, MOJIEJIe aToMa, aTOMHOTO siipa U
KBAaHTOBOW MOJIETIN CBETA;

pazniuyath yCJOBHUSl (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIE TMPOIECCHl M SBIICHUA,
UCIIOJNb3Ys. OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI D3JIEKTPOJMHAMHUKH U
CHEUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AJEKTPUYECKOrO 3apsna, cuina Awmmepa, cuna JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIMM B DJEMEHTE OJJIEKTPUYECKOW IENU CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CIELHAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEITHA);

aHATM3UPOBATHh U OOBSICHITH KBAHTOBBIC TPOIECCHI U SBIICHUS, HCTIOIbB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODHWHINTEHHA  JUIs
doToapdexra, mnepBbld U BTOpoM mocTynarsl bopa, mnpuHUUIN
COOTHOILIEHHsI HeomnpeaenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHWCENl M SHEPTUU B SIACPHBIX PEAKLUSX, 3aKOH
PaAMOaKTUBHOTO pacnana);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCIOJb3Yysl BEIUYUHBI:
HaANpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JEKTPOCTATUYECKOTrO
MOJIsl, PA3HOCTh IOTEHUHAJIOB, DJICKTPOJBIKYILAsl CUJA, WHIYKIUS
MAarHuTHOTO IOJISl, MAarHUTHBIM MOTOK, cwia AMMepa, WHIYKTHUBHOCTD,
ANEKTPOABMIKYIIAS CHUJIa CAMOUHIYKIIMHM, SHEPrusi MarHUTHOTO TIOJIs
MPOBOJHUKA C TOKOM, PEISATUBUCTCKUN HUMITYJbC, TIOJHAsI SHEPrus,
DHEPTUs TIOKOSI CBOOOJIHOM 4YaCTHUIBI, DHEPrUsi M UMIYJIbC (OTOHA,
MacCOBO€ YHMCIIO U 3aps]l AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SBJICHUU:
ANEKTPOMArHUTHAasE MHAYKIMS, CAMOMHAYKIIMS, pE30HAHC, HHTEp(dEepEHIIHs
BOJH, Judpakius, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTpakeHHeE,
dbotoanekTpudecknii 3¢pdext (dhororddexr), ampda- u Oera-pacrajbl
sajep, ramMMma-usiiydeHue sjaep, (U3U4YeCKUe MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u padoThl Ja3epa;

ONpENENATh HAMpaBICHUE HHAYKIUA MArHUTHOTO TMOJI MPOBOJAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300pakeHUe, CO3aBAEMOE MJIOCKUM 3€PKaIOM, TOHKOW JINH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MIPUMEHSITh OCHOBOIIOJIATAIOIIUE ACTPOHOMUYECKHUE MOHATHS, TEOPUH U
3aKOHBl I aHaimM3a U OOBACHEHHS (PU3UYECKUX  IPOIIECCOB,
NPOUCXOAAIINX B 3BE3/NAaX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUYECCKOU
cpene; ABUKEHUsI HEOECHBIX Tell, IBOIOLNHY 3BE3]] U BeeleHHol;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIUYUH C
WCIIOJb30BAaHUEM TMPAMBIX HW3MEPEHUN, IPU ITOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCHUpOBaTh Ppe3yJbTaThl IMOJY4YEHHOW  3aBUCUMOCTH



bu3NYecCKuX BEIMYMH B BHAE TpaduUKoB C YYETOM aOCONFOTHBIX
MOTPENIHOCTe  W3MEpPEHUi, JeNaTh  BBIBOABI MO  pe3ysibTaram
UCCJIeI0BAaHNUS;

NPOBOJNTH KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, MPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ H3MEPEHHs], OLIEHHBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJBHBIE MOTPEUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJNUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCTIEPUMEHTAILHYIO YCTAaHOBKY, aHATU3UPOBAThH
MOJTyYEHHBIE Pe3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpeIoKEHHON
TUMOTE3bI;

OTKCHIBaTh METOBI TIOTYUYEHHUS HAYYHBIX aCTPOHOMHUYECKHX 3HAHUH;
coOJroaTh MpaBuiia OE30MacHOr0 TpyJa MPU MPOBEAECHUU UCCIIEIOBAHUIN
B paMKax y4eOHOro OJKCIIEPUMEHTa, TMpaKTHKymMa ©  ydeOHO-
UCCJIEIOBATENILCKOM W TMPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOMUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 3aJaHHOU
¢u3nyeckoil MOJENbl0: Ha OCHOBAHMM aHalIM3a YCJIOBHUS BBIOMPATH
bu3nUeckue MoOJeNH, OTBEYarolIue TPeOOBaHUSM 3aJadyM, MPUMEHSTH
dbopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PHU3UYECKUX TEOpUi
OpU  WCIONB30BAHUM MAaTEeMAaTUYECKUX METOJOB pELICHUS  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHUM MMEIOIIUXCS JaHHBIX, aHATU3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOIYYEHHBIX
pE3yNbTATOB;

pemate KadeCTBEHHBIC 3a/Jauyd, TpeOylollue NPUMEHEHHs] 3HAHWNA U3
pa3HBIX pa3JeNnoB Kypca (PU3UKU, a TaKXKe WHTETpallii 3HaHUN U3 JPYyruX
MPEJIMETOB E€CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAWBATH JIOTUYECKYIO
[ENOYKY pacCyKJICHUI ¢ OTIOPON HA M3yUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSCHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOIUTH TPUMEPHl BKIAZa POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHI;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHOMN
AESITENFHOCTA YENOBEKa, CBSI3aHHOW € (DM3MUECKUMHU MPOIECCAMH, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHATbLHOM
MPUPOOTIOIH30BAHUN, & TAKXKE PAa3yMHOM HCIIOJb30BAHUU JOCTHKEHUM



HAyKd W TEXHOJOTMH 1 JalbHEHIIEro pa3BUTUS YEIOBEYECKOIO
0O0I1IeCTBA;

MPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpPMALMEH (PU3NYECKOTrOo
COJIEp)KaHUSI C MCIOJB30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE HMH(OpPMAIMOHHBIE
TEXHOJOTMM I TIOHCKA, NepepadOTKU U TPEbsSBICHUA Y4YEOHOH H
HAyYHO-TOMYJISIPHON MH(GOpPMAILK, CTPYKTYPUPOBAHUS U MHTEPHPETALUU
uH(pOpMaMKU, MOJIYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTUYECKH
aHaIM3UpOBaTh  MOJy4YaeMylro  HMH(OpMalMiO M OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHaiM3a UICTOYHUKA UHPOpMALIUK;

MPOSBIISATH OpraHu3alliOHHbIE u MTO3HABATEIIbHBIE yMEHUs
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUHW B  Ipoliecce
BBINOJIHEHUS TPOEKTHBIX U YUYEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C HCIOIHEHUEM pa3jIu4HbIX COLMAIBHBIX pOJei,
IUIAaHUPOBATh PadOTy IPYMIbl, PALIMOHATIBHO PACHPENENATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLICHUBATh BKJIAJl KAXKJOTO W3
YYaCTHUKOB T'PYMIIbI B pEHIEHHE pacCMAaTPUBAEMON MTPOOIEMBI;

MPOSBIISITH MOTUBALIMIO K Oyaylel npodecCuoHanbHOU AESTENbHOCTU 110
CHENUATIBHOCTSIM (DPU3UKO-TEXHUYECKOTO POQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoibusie | IIpakTnyecku
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI e padoThl
pecypcsl
Pasnen 1. HAYUYHBIM METO/] TIO3HAHUS ITIPUPO/IBI
1.1 HayuHsblii MeTOT IO3HAHUS IPUPOIBI 6 bubmmorexa [IOK
' Y A PHPOA https://m.eds00.ru/f16b68d7
Hroro no paszneny 6
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruia 10 ! https://m.eds00.ru/f16b68d7
bu6nmoreka [JOK
2.2 Jlunamika 10 https://m.edsoo.ru/f16b68d7
N bu6mmoreka [{OK
23 Cratiica TeEpIOro Teta > ! https://m.edsoo.rn/f16b68d7
bu6mmoreka [{OK
2.4 3aKOHBI COXPAHEHHs B MEXAHHKE 10 1 hitps://m.cdsoo.ru/fl6b68d7
Hroro no pazgeny 35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKVIIIPHOKHHETHYECKOU TEOPUH 15 1 bubnmorera [TOK
: yIAp p https://m.eds00.ru/f16b68d7
b K
3.2 Tepmoaunamuka. TerioBbie MalIuHbI 20 1 nommorexa 11O

https://m.edsoo.ru/f16b68d7
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13 ArperatHble cocTosiHUs BemecTBa. Da3oBeie 14 bubnuorexa [JOK
' HEPEX OB https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6nuoreka [JOK
4.1 dueKTpitieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [{OK
4.2 [ToCTOSTHHBIN 2IIEKTPUYECKHUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [{OK
43| TOKI B pasmiHEIX cpeax 6 https://m.edsoo.ru/f1 6b68d7
Hroro no pazgeny 54
Pazznen 5. PUSHUYECKH TPAKTUKYM
. bubnuorexa [JOK
> PusiHieckiit MpaKTHKyM 16 1o https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [{OK
Pesepriioe Bpes 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KITACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Kontpoabnbie | IlpakTuyeckne (mucpp )
NMporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
L1 Maruutroe nose 14 https://m.eds00.1u/39859¢f1
bu6mmoreka [IOK
1.2 DNeKTpOMarHuTHasi UHIYKIUs 13 1 hitps://m.cds0o.rw/39859¢f1
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHnuveckre KojaeOaHus 10 hitps-//m.cdsoo.ru/39859¢f1
bubmuorexa [JOK
2.2 DJeKTpOMarHuTHbIE KoJIeOaHuUs 15 hitps://m.cds0o.rw/39859¢f1
)3 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 10 1 bubnuoreka [IOK
’ BOJIHBI https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.4 Onrruka 25 1 https://m.eds00.1ru/39859¢f1
Hroro no paszneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOU TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrl CTO

5

bu6mmoreka [IOK
https://m.eds00.ru/39859¢f1
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Uroro no pazaeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOH Jyanu3m 15 bubmoreia LHOK
' PHyCKy AP o https://m.eds00.ru/39859¢f1
bu6mmorexa [JOK
4.2 Dusiica atoma > https://m.eds00.ru/39859¢f1
43 ®du3rka aTOMHOTO sJIpa U 3JIEMEHTAPHBIX 5 bubnmoreka [JOK
' YaCTHIL https://m.edsoo.1u/39859¢f1
Hroro no pasneny 25
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®PU3NKU
bubmuorexa [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3UKHI 12 hitps:/m.cdsoo.ru/39859f1
Uroro no pazaeny 12

Paszea 6. PU3HUECKUN MPAKTUKYM

bu6mmoreka [IOK

6.1 PuU3NYECKUN TPAKTUKYM 16 16 hitps-//m.cdsoo.ru/39859¢f1

Hroro no pazaeny 16

Pasnea 7. OBOBIIIAIOIIEE IIOBTOPEHHUE

Cucremarusanys 1 00001eHne
71 MIPEAMETHOT'O COJIEP/KAHUSA U OIIbITA 15 bubnuorexa [JOK
’ NeATEeILHOCTH, PUOOPETEHHOTO TIPH https://m.eds00.ru/39859¢f1

n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
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Uroro no pazaeny 15

bubmnoreka LIOK
Pe3epBHOE Bpems 10 https://m.eds00.ru/39859ef1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 170 16
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