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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU oOpaszoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHOi paboueil mporpammbl BocnuTanus U KoHuenuuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®Denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIBHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBICHUE O LENAX, COJEpKaHUH, OOuen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJISIET PEaU30BaAThH
3a/layu MPOPECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUU IS
MPOSIBIICHUS] CBOUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHS O00pa3oBaHUs B
opraHu3anusx mpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mo ¢usnke OmnpenenstoTcs IUIaHUPYEMbIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3UKHU Ha YPOBHE CPEIHETO OOIIETo 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3padOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oO0pa3oBaHUs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rkKe BKIIOYAET:

IUIAHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI IO TO/1aM 00yUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojgam o0ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYMX IPOTPaMM.

[Iporpamma o ¢u3HKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUHUTEICH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTEIbHOM YaCTH CoJIep KaHus Kypca.



dusuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOABI, BBICTYIAas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBINi Kype GU3HKH — CHCTEMOOOPa3yOIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBICHUM, HW3y4aeMbIX XHUMHEH, OMOJIOTHUEH,
dbusndeckoir reorpadueir u actpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUS HOBBIX MaTepUajoB C 3aJaHHBIMH CBOWCTBaMu. M3ydyeHue
GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (POpMHUPOBAHUE YMEHUN NPUMEHSTh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJIOKEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOEHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peanuzanus npeanonaracT HCMOJb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITpOOIeMamu.

Hoesa npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO yYpOBHS
IIPEAIOIAraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN HK3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HJIIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DJKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0JIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLINAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g pusmku peanuzanus 3THX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENIEHOTO SKCIIEPUMEHTa Kak
NOCTOSIHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpoiecca. g yriayOiaéHHOrO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTHKyma. B  mepBoM ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCS B Mpoliecce u3ydeHus paznena (temsl). Ilpu stom mox pabotamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa NpeAcCTaBieHa €AUHBIM TepeuHeM. Brioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaercs
OBJIaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCICIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM mJ1st pacyE€THBIX 3a7a4 MPUOPUTETOM SBIISIIOTCS 3aJa4H C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOW (DU3WUYECKOU MOJENBIO, TO3BOJISIONINE MPUMEHSThH
M3YUYEHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTETpUpYsl MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pas3nienioB. /(s kayecTBEHHBIX 3a1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyromue BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaKXXe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JTOCTATOYHOCTH W  OOECIEUYHUBAET IOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOUYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OJMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHH.

JlaGopaTopHoe 000OpyIOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpoOBaHHEe WHTEpPECa H CTPEMJICHHS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTCIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUM O HAYYHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0OBATENHCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3Y4YEHHUsI OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOIB30BAHUEM (U3NYECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
poecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (U3HMKOM, TMOJArOTOBKA K
JanbHEeMy 00y4eHHUI0 B 9TOM HallPaBJICHHH.

JlocTikeHne 3TUX Lelield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUs:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHY0O  (DU3UKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOMU
bu3nuecKoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB M TIPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKNX JKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopmaluuy,
ONpeIeNICHHs TOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npenmera «®Dusuka» Ha YpOBHE CpPEAHEro OOIIETro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
IPOBEJCHHUS JTA0OPAaTOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO NO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 MO3HAaHUS U
METO/Ibl UCCIEIOBAaHUS (PUZNUECKUX SBJICHUI.

OKCHEpUMEHT U TEOpHUsl B Ipoliecce MO3HaHusA npuponsl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJTOTrOBbIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JaTYNKOBBIE CUCTEMBI).

[TorpemnocT  u3MepeHuid  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUYECKUX SIBIICHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUYHBIN
3apsna). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpuMeHuMocTu. dPuznueckas
TEOPHSL.

Ponb m mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepeHne cuiibl TOKAa M HANpsDKEHUS B LEMNH IOCTOSIHHOTO TOKa IpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmxeHre. OTHOCUTETBHOCTh MEXAHMYECKOTO JABUKEHUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1la4yl MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAash CKOPOCTb) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKLUHUH HA OCU CHUCTEMbl KOOPAMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.

CBobOonHOE MajneHue. YCKOpEeHHEe CBOOOAHOTO majecHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYKHOCTH. YTJOBas WU JUHEWHass cKopocTh. llepmon u yactora oOpaiieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

CrocoObI UCcIIEIOBaHUS IBHKEHHUH.

WnnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[Tpeobpa3oBanue ABMKEHUHN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€e U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aBukKeHUs Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEeKTOPUN, CKOPOCTEH ABMIKEHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3ydyeHrne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENIEHUs] MTHOBEHHOU
CKOPOCTH.

W3mepenne yckopeHusi Mpu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBUKCHUH.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue HU(PPOBOI TabopaTOpUn).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
THIOTE3bl O TIPSIMON MPOMOPIUOHAIBHON 3aBHCHUMOCTH MEXAY JaIbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUSI Tella IO OKPYXKHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja OOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl orcyéra. [IpmHImMn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLHAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOSI, KAYEHHS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS Opycka Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

N3ydyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON Yepes
JETKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue cuil, TPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHus é mexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CHUCTEMbI MAaTEpUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTPa Macc.

Nmnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca marepuanbHOW TOuku. [IpeacraBienue O coXpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunsl Ha ManoM M Ha KOHEUHOM mepeMelnieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualbHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUM MATEPUATILHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM mose. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIAKOCTH Kak CIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHu4yecKkre yCcTpOoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TpEeHUSI.

Onpenenenue padbOThl CWIIBI TPEHUS MPHU JABWXKEHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBCckoe nBMXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecwe. Temmeparypa u cmocoObl e€ m3mepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHas
TeMriepatypa (mkana temneparyp KenbBuna). 3akon JlanbroHa. M3omponecchl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHHYeCKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuInuecKuX peméTokK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiuei U XOJIOAHOM BOJOM.

N3yyeHue H30TEpMUYECKOTrO Mpolrecca (PeKOMEHAOBAaHO MCIOJIb30BaHHE
rdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHMX YCIOBUM IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMompoU3BOJIbHAS — PelaKCalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEININ: HU3KAsl KOHIIEHTPAUUsl YacTHUL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruucienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJISIpHas
TEIUTOEMKOCTH BelleCcTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Tpu  Temionepenade. l[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomnmnuectBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MIPOIECCOB: 4Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! qeicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE MPOIECChI: XOJIOAUIBHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUSA «TEIUJIOBBIX» OTXOJ0B C
MCIIOJI30BaHUEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauyuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUNIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanusd. VcnmapeHue W KumneHue. Y aeiabHas
TEIIOTa MapooOpa3oBaHUsI.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W JABJIEHUS HACBIIMIEHHOTO IMapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Terna. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo tena. Pactsokenue u cxatue. Cnur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenue. AHTapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspkeHHE. Kod(phuimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie sienus. J[apiaeHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunienune. Kunenue npu noHM>XEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TIEHKAMH.

CmauunBaHue.



Kanumisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenre aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OILIEHKAa MacChl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA H  IOJYHPOBOIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH KynoHna.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosisa.  [IpoOnbiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM  IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECHS 3aPsI0B.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coennHeHNE KOHIeHCaTOpoB. [locnenoBarensHOe coeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphkl, renepaTtop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE€ 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSTHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JJIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

OueHka cuj B3auMOJEHCTBUS 3apSKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHulil 31eKmpuyeckKull mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUIOIIAJA MONEPEYHOTO CEUYEHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOITHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIIEIseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IMPOLECCH: aMIEepMETp,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHure cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IUIOLIAAHN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMblkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Cnoco0Obl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Oatapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTURIICHUS MPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejiesia usMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanue 3aBucuMoctu DJIC raqbBaHHMYECKOrO 3J€MEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PAa3IMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U pUMeCHast IIPOBOJIUMOCTh
noJynpoBogHUKOB. CBoMcTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHUECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsa ¥ IpOBOJAUMOCTb BO3yXa.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HaGmronenue anexTposusa.

N3mepeHne 3apsaa OJTHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  CONPOTHUBIIEHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU JUOJA.

Pu3nvecKuil NPaAKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUUMH.
OneHka rpaHul NOTPENIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHA  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonaéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pU3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHWH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHNUE U KAIIWJUIAPHBIE SBJICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SIBICHUS B KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAILIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTHYECKAS JUCCOIIMAIINS, TaTbBAaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAHHMEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKUE KOHCTPYKLHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BAaHMUE 3aKOHOB COXpaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
IOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM YHCJIE HaHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuiectse. DeppoOMarHeTUKH, Napa- U TUAMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJOTMYCCKHUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUi MarHuTHOM MHIYKIIMH TOJIS ITTMHHOTO MPSIMOTO TPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS MyYKa 3J1€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOM uHAYKuuM Dapajnes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyxktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKAa.
SBnenue camounaykuu. I1C caMOUHAYKIINH.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJl PU ABMKEHUH B MArHUTHOM I10JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITWU.

UccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTHYecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMITUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiXx CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTU4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3atyxaronux konebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckne yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch kK01e0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHU Ipy3a Ha HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproaa CBOOOHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

HccnenoBanne koyiebaHUMM Tpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopMupOBaHUsI MPEICTABICHUN 00 HACATHHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUH.

HabGmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHIH.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanbHoM KoisiebatenbHOM KoHType. Popmyna Tomcona. CBsi3p aMILIUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs YJHEPTUU B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTE MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya W moTpediIeHUe
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTPOIepeIay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['ereparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTpPOMarHuTHOTO TeHEepaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI AEUCTBUS TpaHCchopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadopamopmsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpPa)XCHHUE, MpeloMJieHue, UHTepdepeHuus u
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OO0pazoBaHue U pacPOCTPAHEHUE MTOTIEPEUHBIX U MPOJIOJIHHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KxeHUe,
pesIoMJICHUE, TTOSIpU3als, TudpaKiys, UHTephepeHITHs.

Oo6nHapyxeHue nHPPaKPaACHOTO U YIABTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MTOKa3aTelb npenoMiieHHs. [I0cTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

IlonHoe BHyTpeHHee OoTpakeHHe. IIpenenbHblil yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c@epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromiast cnoco6HocTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHHUKOB. IIpumMepnl KilaccuyecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenne noJiHoro BHyTPEHHET0 OTpakeHus. Mojieib CBETOBO/IA.

HccnepoBanne XoJia CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paK€HUH B JIMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHOW PEIETKH.

HaGmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HaGmronenue nonsipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHusl B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenune nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIui CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIInN JIa3epHOTO U3IIYYCHUS Ha JIBYX IIEISIX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3IMy4eHHUs! CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  PUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpazoBanusi  JlopeHria.
VYcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUU  PEISTUBUCTCKUX  dYacTll (IO
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMemeHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl hoTodddexra. YpaBHEeHHE
DOitamreitHa 11t potoaddexra. «KpacHas rpanunay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JIaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr moBepxHocTh). OmbiTel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIeWcsa dvactuubl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka usmeperuit B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHH4ecKkre YCTpPOMCTBA M TEXHOJOTHUYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJAHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenue nocrossHHoM [l1anka Ha ocHOBe uccienoBadus horodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPEexoe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOil.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HaOmnronenue muHe4aToro crekTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA OeTa-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoONMCTBa HOHM3HUPYIOUIETO0 M3IIyYeHHs. BiusHHE paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbII QOH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsIEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

MeTtonbl perucTpaiuy U UCCIAEAO0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHcTBO pu3nyueckoil KapTUHBI MUPA.

TexHn4eCKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHasl TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normnomieHus 6eTa-4acTuil aTIOMHUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Heprun CoJIHIIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbl. UEpHBIE ABIPHI B sAIpax
raJaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PeMKkTOBOE U3ITyYEHHUE.

Macumrabnas ctpyktypa Beenennoid. MeTaranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYNKEHHBIM TJIA30M C MCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPENTHOCTH U3MEPEHHUI (PHU3NYECKUX BEITUYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHWKW  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

O06o01maromiee NOBTOPEHUE.



OO0o0uIeHNe U cucTeMaTU3alus COJEpKaHUs pasliesoB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, posib (HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KApTUHBI MUpPa B 0OILEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
NnO3HaHUA: SBICHHWE, HAay4YHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX MPOEKLMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MpUpONE, KoyieOaTeabHbIC
JIBW)KCHUST B JKUBOW MPHUPOAE, ODKOJOTHMYECKHME PHUCKUM TIIpU TNPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIbTPA3BYKOBasl JUArHOCTUKA B MEIULMHE, ONTUYECKUE SBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAILUINYECKAs! CTPYKTYypPa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaus.

T'eocpaghusa: wmarHuTHble TMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JMHUAN 3JIEKTpoIepeaad, 3JIEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTUKA, COJHEeUHas Oarapesi, CIlyTHUKOBBIC
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThbl OCBOCHHS YyuyeOHoro mnpeaMera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0YYAIOIINXCsl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIbITA JAEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(OPMUPOBAHHOCTh  TIPaXJAHCKOW  MO3MLIMH  OOy4YarolIerocss  Kak
aAKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOT0 00IECTBa;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAAHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBJICHMM B 00pa3oBaTeIbHON
OpraHu3ally;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOLIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHMBATH CUTYAllMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETHUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE ACHCTBUU B OKpYyXalolled cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA,;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTH B IIpoLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyIHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUMSI B PaCCMATPUBAEMBIX
bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIa/I€Th Hay4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznuecKoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3HIeCcKOoro
COJIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3Y €€ pEIICHUS, HaXOAWThb APTryMEHThI A
JIOKA3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJIU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIlUsM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJIaCTh
KA3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CUCTEMAaTU3allMi0 M HHTEPIPEeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COONIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHus WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHTyalllii W CMsr4aTth
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISAITh ITO3HABATEJIBHYIO  JESTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTABUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacumpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIaCTH
(GU3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedaeKkcud KaKk OCO3HAHUS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX IPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce moCTHKEHUS JMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI T10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJILHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHHWMATh  AMOIIMOHAJILHOC
COCTOSIHUE JAPYTHX, YYUTHIBAaTh €r0 TIPH OCYIICCTBICHHH OOIICHHS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIe pe3ysbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (DM3HKU B COBPEMEHHON HAay4HOU KapTHHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMN  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
(dbopMHUpPOBaHUYU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjened (uandeckux Tel u
IPOLIECCOB (SIBJICHMI): WHEpIHMaIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE MajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u adCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTALIMYECKOTO) TeNa, UI€aJbHbII ra3, TOUCUHBIA 3apsj,
OTHOPOJHOE JJIEKTPUYECKOE TI0JIE;

paszinyath YyCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [amumes uisi CKOPOCTH W TEepeMelieHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
YCIIOBUSI paBHOBECHS TBEPJOrO Teia), MPU OTOM HUCIOJIb30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHATM3UPOBATh M OOBSICHATH TETJIOBBIC MPOIIECCHI U SIBICHHUS, UCTIOIB3YS
ocHoBHble mojokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBHKK U
TEPMOJUHAMHUKY (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEer TEIJIOBOIO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEH KHUHETUYECKOMU
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—KnamneipoHa, TmepBbld 3aKOH TEPMOAWHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh
MaTEeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH yYpaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbI OMa JuId ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTEHUWAJIbHAs DJHEPrus, KHHETHUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIOPYTrOCTH, CHJIa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeansHOrOo TEMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsHDKEHHOCTh TOJIST TOYEYHOIO 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAT >3JEKTPOCTATHYECKOrO IIOJIS,
Pa3HOCTh  IOTEHIMANOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C IOCIEHOBATEIbHBIM U
napajuiebHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUsA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYEeCKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHHE, nu(pdy3us, ucrmapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIAaBJICHUE U KPUCTAUIA3ALUsl, HAlIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOJANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IMPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTESBI;

coOJII01aTh TpaBuiia 0€30MacHOr0 TPpyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
UCCIIEIOBATENIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTaTOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOIACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3aHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUH, @ TAKKE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCIOJIH30BaTh COBPEMEHHBbIE HH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWHW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENECKUX padoT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATHh BKIJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIINHI B PEIICHHE PACCMATPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOU AESTENbHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B 11 knacce mnpenMeTHBIE PE3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  DKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COLIMAJIbHON M 3TUYECKON cdepax NesTeIbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOU KapTHHE MHpa, POJb AaCTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTH YeOBE€KAa U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (pU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uku, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUHN O
bu3nUecKoil KapTUHE MUpPA, MECTO (PU3MUECKON KapTUHBI MHUpa B O0IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;
pa3iauuaTh YCJIOBHUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKHE KOIeOaHUs, MATEMAaTUYECKUI MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTHM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIE MPOLIECCHI U ABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  UIs
doTodpdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHbBI COXpaHEHUs
3apsiAOBOTO M MACCOBOTO YHCEN W 3HEPTUU B SJECPHBIX PEAKIUAX, 3aKOH
PaJIMOAaKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl M SIBJICHUS, UCMOJB3YySl BEIUYUHBI:
HaMpsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM TMOTOK, cuja AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snuep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENEATh HAMPaBJICHUE HMHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH U300paKeHUE, CO3]aBaEMOE IJIOCKUM 3€pKajiOoM, TOHKOM JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIIOJIB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yJbTaTam
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOAUTDH OMBITHI 1O MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYYCHHUSI HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOrO TpyJa MPU MPOBEACHUU UCCIIeI0BaHUN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(u3MUEeCKOl MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
OpU  WCIONB30BAHUM MATEMATUYECKUX METOJOB pEHICHHsS  3ajad,
POBOJNUTH PAcu€Thl HA OCHOBAHUH MMEIOIIUXCS JTaHHBIX, aHATTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOyloulue MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKU, a TAKKE WHTETPAIMN 3HAHUN U3 IPYTHX
PEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKIA: BBICTPAMBATH JIOTHUYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jlyHble crocoObl paboThl ¢ HH(popManuen (GuznIecKkoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " MI03HABATEIIbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENICKUX Pa0oT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHAIBLHO PACHPENEATh AeSTENbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJI€KBATHO OIICHMBATHh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyayiield npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Konrpoabubie  IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunslii MeToA O3HAHUS TPUPOBI 6
Uroro no pazueny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Cratuka TBEpIOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TeroBble MaITUHBI 20 1
33 Arperatsble cocTosiHMS BelecTBa. da3oBbie 14 1
’ epeXO0/Ibl
Uroro no pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1




4.3 Toku B pa3MyHbIX Cpeaax

6
Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM
5.1 PuU3NYECKUN IPAKTUKYM 16 16
Hroro no pazueny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 DJEeKTpPOMarHUTHBIC KOJICOaHUS 15
)3 MexaHnyeckue U 3J€KTPOMarHUTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®uszrka aroma 5

43 @du3mMKa aTOMHOTO SJIpa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4eCcKuil NPAKTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIHIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeATEeTbHOCTH, MPUOOPETEHHOTO MIPU
u3ydyeHuu kypeca ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®usmka — pyHAaMeHTaTbHAs HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS] U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenue u
SKCTIIEPUMEHT B U3HKE

CniocoObl u3mMepeHus: GU3NUECKUX BEIUYUH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NUECKUX
BCIINYUH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3uKku B pOPMHUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeILHOCTH JIFOAeH

MexaHnn4deckoe IBHKEHHUE. Cucrema
orcuera. OTHOCUTEIIFHOCTh MEXaHMYECKOTO
JABMIKCHUA. HpHMa}I n 06paTHa5{ 3aga4u
MEXaHUKH

Panuyc-BekTOp MarepralbHON TOUKH, €TO
IIPOEKLIMU HA OCU KoopAMHAT. Tpaekropus.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenune 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C TOCTOAHHBIM YCKOPCHUEM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHne. Y CKopeHue
CcBOOOIHOIO Na/ieHusl. 3aBUCUMOCTh
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU M UX TpauKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpusonnHeiinoe nenxenue. BHKeHHE 1O
OKPYKHOCTH. YTJIOBasi U IMHEHAs
ckopocts. [lepnoa u gacrora.
LleHTpOoCTpEMUTENBHOE U TTOJIHOE
YCKOpEHHUE

16

17

KonTponbHas pabora no teme
"KunemaTtuka"

IIepsriit 3axk0H HproToHa. MHEpLMaIbHBIE
cucremsl orcuéra. [IpuHuun
OTHOcUTEIbHOCTH I'anunes.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuna. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

20 [Tpunimn cynepno3uiuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3akoHOB HproToHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON 1
MHEPTHOM Macchl

” Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO
naJIeHus
JIBukeHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKkopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BusbI cun

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C
Y4€TOM CHJIbI COIPOTUBIIEHUS CPEJIBI

26 JaBnenue. ' mapoctaTuueckoe 1aBieHUE.
Cwia Apxumena
AGCONIOTHO TBEPIOE TEJIO.

27 IlocTynarenbHOE U BpalllaTelIbHOE
JBUKEHHUE TBEPAOIO TENa

73 MOMEHT CHJIBI OTHOCUTEIIBHO OCH
Bpaienus. [1neqo cubl

79 CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. YcinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KontponbHas padora no teme "/lunamuka.
Craruka TBepaoro tena'

I/IMHYJ'IBC MaTepI/IaJIBHOﬁ TOYKHU, CUCTCMBbI
MaTC€pHaJIbHBIX TOYCK. L[eHTp Macce
CUCTCMbI MAaTCPpHUAJIBHBIX TOYCK. TeopeMa 0
ABVOKCHUU LCHTPA MAaCC

I/IMHy.TIBC CHJIbl U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABM)KCHHUE

MoOMEeHT uMITyJIbca MaTEPUAIILHON TOYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTa
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

37

38

Pemenue 3amau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'papuueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sneprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepUaIbHOW TOUKH

HOTGHHI/IaHI)HBIG 1 HEIIOTCHIIMAJIbHBIC

cuibl. IloTeHInanpHas SHEpPTIUs. BTOpaSI
KOCMHYCCKaAsA CKOPOCTb

39

TpeTbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
KUJKOCTU

41 KonTtponbHas pabora o Teme "3aKoHBI
COXpaHEHHUs B MEXaHHUKe"
Pa3BuTue npencraBieHuid 0 Npupoe

42 ter1oTel. OcHoBHBIE noJioxkenust MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
CtpoeHue ra3000pa3HbIX, KUIKIUX U

43 TBEPJBIX Te. XapaKTep IABUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (ATOMOB).

44 KonnuectBo BemectBa. [locTossHHas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 WneanpHeiii ra3. I'a3oBbIe 3aKOHBI

43 VYpaBuenue Menneneesa-Knaneiipona.
Pemenue 3agau

49 AbGcomoTHas TeMiieparypa. 3aKkoH
JlanbToHa

50 N3omporieccrl B u1eaaIbHOM Ta3e C
MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA

51 ['padmyeckoe mpencraBieHue




52

U30IPOIIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHeHne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPruel MmocTynareabHOro
TEIJIOBOTO JIBUKEHUS €€ YaCTHIl

O000111eHrEe U cUCTEMAaTU3ALMS 3HAHUI 110
Teme "OcHoBel MKT"

56

57

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajianue
BHEWHUX ycnoBul st T/ cuctemsl.
BHemHue 1 BHyTpeHHUE MapaMeTPBhI.
ITapameTpsl T/l cuctembl Kak cpegHue
3HAUCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOIMHAMUKH.
Camonpou3sBodibHas penakcaius T]]
CHUCTEMBI K TEIIJIOBOMY PABHOBECHIO

Mogaenb naeaabHOro ra3a B
TEpMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOM MOJIENIN

VYpasuenue Menneneesa-Knaneiipona u
BBIPAXEHUE JUIsl BHYTPEHHEW SHEPIruu

61

BrIpaxkenue 111 BHyTpEHHEN SHEPTUH
OJIHOATOMHOTO MJI€aIbHOIO Iasa.




62

KBazucrtarnueckue U HeCTaTUYECKHE
IIPOLIECCHI

DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mporiecca
Ha pV-auarpamMmme

63

Ternonepenaya kak crocod U3MEHEHUS
BHyTpeHHel sueprun Tl cucremsr 6e3
COBEpILCHUS PabOTHI

64

65

66

KouBek1usi, TenionpoBoAHOCTb,
U3Iy4eHUe

KonnyectBo Temnorsl. TemnoéMKocTh Tena.
VY aenbHas U MOJISIpHAs TEIIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAaHUS
TOILINBA

Pacuér konnuecTBa TEMIOTHI IPU
Temionepeaaye

67

[Tonsarue 06 annadbaTHOM Tpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl U paboTa Kak Mephbl
W3MEHEHUs BHYTpeHHeW sHepruu T/1
CHUCTEMBI

Bropoii 3ak0oH TepMOJUHAMUKH AJIS
PaBHOBECHBIX U HEPAaBHOBECHBIX
npoueccoB. HeoOpaTumocTs mpUpoIHbIX
IPOIIECCOB

[TpuHUIMTBI AEHCTBUS TEIUIOBBIX MAIIHH.
KIIA

71

MakcumanbsHoe 3Hadenue KITJ. I{ukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTATelIEd. TeIruioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MAaIluHe!"

76

77

78

79

80

KonTtponpsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalTUHbI"

[TapooOpa3oBaHre U KOHICHCAITUS.
Hcnapenue u xurenue. Y 1eiabHas TerioTa
mapooOpa3oBaHus

HacrpiieHnble 1 HeHACKIILIEHHBIC I1aphl.
KauecTBeHHAas 3aBUCMMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHASI BIAKHOCTh

Pemenue 3agau

81

82

TBépnoe teno. Kpucramimueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KPHUCTAJIJIOB

IInaBnenue u KpucTtaui3anus. YV nenbHas




83

terioTa raBneHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. PacTskeHue
u cxkarue. Casur. Moayns FOnra. [Ipenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIAKOCTEN U
TBép[[BIX TCJI. AHFapMOHI/I3M TCIIJIOBBIX
KOJIEOAHMI YaCTHI] BEIIECTBA

85

86

[IpeobpazoBanue suepruu B (Ha3oBBIX
nepexoax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

&9

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHUE. Kanmuisipabie
siBJICHHS. J|aBlIeHHE 1O HICKPUBJICHHOM
MOBEPXHOCTHIO KUAKOCTU. Dopmyra
Jlammaca

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

KontponbHas padota o Teme "ArperaTHsie
cocTossHUs BenlecTBa. @a3zoBbie nepexoas”

91

DJeKTpu3aIys Tel U e€ mpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

92

93

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHHUS JIEKTPUUYECKOTr0 3apsia
Bzaumopeinictue 3apsanoB. Toueunbie
3apsasl. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe nose. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Ipo6usrii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD AMEKTPOCTATUIECKOTO
97 moJis1. Pa3HoCTh IMOTEHIINATIOB U
HaIpsHKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM II0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs13b HaprDKéHHOCTI/I I10JIsI U Pa3HOCTH

99 MOTCHIUAJIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I10JIA

100 [IpyuHIHI cynepno3unuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

ITone Toueunoro 3apsaa. Ilone pPaBHOMCPHO

102 .
3apsHKEHHON cdepsl

[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
103 nrapa. [lone paBHOMEpHO 3apsKEHHOM
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOJHUKY B RJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

105




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD INIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHHE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSAMHEHIE
KOH/ICHCATOPOB

109 OHeprus 3apsyKEHHOI0 KOHJIEHCaTopa

110 Pemenune 3amau

11 JIBr>KeHUE 3apsyKEHHOW YacTHIIBI B
OJIHOPOJIHOM JJICKTPHUYECKOM I10JIe

112 Pemenue 3agau

113 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "DnekTpuyeckoe nosue"

114 KoHTpoinbHast pabora 1o Teme
"DnekTpuueckoe mnoie"
Cuna toka. [locTossHHEBIH TOK. Y ClI0BHS

115 CYyILLIECTBOBAHUS ITOCTOSTHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 9/1C

17 3akoH OMa JJ1s y4acTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTH COTIPOTUBIIEHHUS OHOPOTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIN
MONEPEYHOI0 CeYEHUS

119 VenpHOE COMMPOTHRIICHHUE BEIIECTBA.
Pemenue 3agau

120 [TocnenoBarenvHoOE, MapamiebHOE,

CMCHIAHHOC COCANHCHUC TPOBOAHUKOB




121 Pacuét pa3BeTBIEHHBIX JIEKTPUUECKHUX
neneii. [Ipasuna Kupxroga
122 Penrtenue 3amau
123 Pabota amekTprudeckoro Toka. 3aKoH
Hxoyns —Jlenna
124 Penrenue 3anau
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.
125 TemnoBas MOIIHOCTb, BeIACIICMAas Ha
pesucrope
126 Pemenue 3agau
127 OJ1C 1 BHyTpEHHEE COIPOTUBIICHHE
HMCTOYHMKA TOKA
128 3akoH OMa a1 OJTHOM (3aMKHYTOM)
AIEKTPUYECKOHN LETH
129 Pemienue 3agau 1
130 MomHOCTh UCTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSSHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenne 3anau no teme "[locTostHHBII
3JIEKTPUYECKUN TOK"
135 Pemenne 3amau no reme "llocTostHHBIN
ANEKTPUIECKUIN TOK"
136 Pemenue 3amgau no reme "IlocTostHHBIM
AIEKTPUYECKHUI TOK"
137 O06o01IeHre U cucTeMaTH3alus 3HaHUN 10
teMe "[10CTOSHHBIIN 2IEKTpUUECKUN TOK"




138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘ieCKaSI IMPpOBOANMMOCTD Pa3JIMYHbIX

BEILIECTB. DJICKTPUUYECKUH TOK B METasIax.
CBepXIpOBOAUMOCTD

140

DJEKTPUUECKU TOK B paCTBOpAx M
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapanes
JUTS DIIEKTPOJINA3A

141

142

DneKTpuuecKkuil Tok B razax. [lnazma

DNEKTPUYECKUH TOK B BaKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUYECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

145

146

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HN3mepeHue cuiibl TOKA U HAIPSKEHUS B
LIENH OCTOSIHHOTO TOKA IPH [TOMOIIN
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHUs] PU3NYECKUX BEIUYUH IIPU
MOMOIIN KOMITbIOTEPHBIX AATYUKOB"

Du3NUeCKU IPAKTUKYM I10 TEME
"M3y4eHre HEpaBHOMEPHOTO JBUKEHHUS C
LEJbI0 ONIPEACIICHUS MTHOBEHHOM
ckopocTH"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpU
IPSAMOJIMHEMHOM PaBHOYCKOPEHHOM




148

149

150

JIBIDKSHUH 10 HAKJIOHHOM INTOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
najgeHus" win "M3ydeHue ABUKEHUS Tela,
OpOILIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKyM 0 TeMe
"N3y4yeHue OBUKEHHS TeJa 10 OKPYKHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCThIO" MITH
"UccnenoBanue 3aBUCMMOCTH TepUoa
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napameTpoB"”

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepeHune paBHOIEHCTBYIOIIEH CUJIBI
IpU JIBUKEHUH OpYyCKa 110 HaKJIOHHOMN
mwiockocTH" wiu "lIpoBepka runoressl o
HE3aBHUCUMOCTH BPEMEHU JBUKEHUS OpycKa
10 HAKJIOHHOH INIOCKOCTH Ha 3aJJaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUIMOCTH CHJT
YIPYTrOCTH, BO3HUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pasiie, oT ux aepopmanuu"
win "M3ydeHue IBMKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
n€rkuii 610K"

152

Pu3NYeCcKuil TPAKTUKYM 110 TEME




"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PHIMeHTa
3aBucumoctd Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KO3 UIIMEHTOM
Tpenus" win "M3ydeHue JBUKEHUS rpy3a
Ha BaJly ¢ TpeHuem"

153

154

Pu3N4eCKul IPAKTUKYM 110 TEME
"HccnenoBaHue yciloBU paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cuit ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPIOTO TeJa, UMEIOIIErO
JIomaab onopsl"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3mepenune umnyibca Tena 1no
TOpMO3HOMY NyTH" 1y "M3Mepenue cuibl
TATH, CKOPOCTH MOJAEIH IEKTPOMOOWIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuibl" wim "MccnenoBanue coxpaHeHUs
UMITyJIbCa MpHU yIIPyroMm B3auMoiencTeun"
win "M3MepeHrie KHHETUYECKOM SHeprun
TeNa 1o TOPMO3HOMY ITyTH"

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOro Mpouecca
(pexoMeH1I0BaHO HCIIOIb30BaHHE
nudposoit madoparopun)" win "Uzyuenue
M30X0pHOTro npouecca” wim "HU3ydenne




156

n3zobapHoro nporecca” uiu "IIpoBepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mMepenue yenbHOM TeII0EMKOCTUH" UiTn
"HccnenoBanue mnpoiecca OCTbIBaHUSA
Benlectna" uinu "Mccienosanue
agunabarHoro mpornecca” nwim "M3ydenue
B3aUMOCBSI3M SHEPTUU MEKMOJICKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
KugKocren"

157

158

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" wim "M3Mmepenue yaenbHOn
TEIJIOTHI TJIaBJIeHus Japaa" win "U3yuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/lyXa M OI[EHKa Macchl MapoB B
nomerienun". Msmepenne kodpuureHTa
MIOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTHUIO
n3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaIIEH
koHAeHcarop" unu "Pacnipenenenue
Pa3HOCTH MOTEHLIUAJIOB (HAPSKEHUs) IpU
MOCJIeI0BATEILHOM COEIUHEHUU
KOHJIEHCATOPOB"

159

Pu3n4eCKu IPAKTUKYM 110 TEME




"UccneqoBaHue CMENIAHHOTO COSTUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOoro
COIPOTUBIIEHUS IPOBOJHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKU MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ win
"N3mepenue 3apsiia 0OJHOBAJIEHTHOIO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temriepaTypbl” uinu "CHATHE BOJBT-
aMIIEpPHOM XapaKTEpUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBuslit ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTu3alms 3Hagui mo treme "CraTtuka
TBepaoro tena"

PesepBHslit ypok. O6001IeHNE U
cUCcTeMaTH3alis 3HaHui o TeMe "3aKOHEI
COXpaHEHHUs B MEXaHUKE"

165

Peseprubiit ypok. O60011eHIE U
cucTeMatu3anys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubrit ypok. O6001eHIE U
cucreMatu3anus 3HAHHUH 110 TEME




167

"Tepmoaunamuka. TernnoBbie MaluHb!"

PesepBHeiit ypok. O600ICHHE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSTHUSI BELIECTBA.
®azoBbie Iepexoab"

168

PesepBHeiit ypok. O600IICHHE U
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
"DnekTpuueckoe mose"

169

170

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

PesepBusiit ypok. O60011eHNE U
cucTeMarusanusa 3Haguii 1mo reme "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Konrpoapueie  Ipakrueckue fll3y‘lel-ll/lﬂ sﬁl?;IZOBaTeHLHLIe
padoTbl padoTbI pecypenI
B3aumoneiicTBrE MOCTOSTHHBIX MarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moie. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarHuTHOE 10J1€ IPOBOJHUKA C TOKOM. |
OmnbIT DpcTeaa
Cwiia Amnepa, e€ HanpaBJiIeHUE U MOJYJIb 1
5 Pemenue 3anau 1
6 [IpumeneHue 3akoHa Amrepa. |
DNEeKTPOU3MepPUTENbHBIE TPUOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHE 3apsyKEHHOW YacTHUIbI B 1
OJIHOPOJIHOM MarHUTHOM I10JIe
Pemrenue 3anau 1
PaGora cunsl Jlopenia 1
10 Pemenue 3amau 1
1 MarnuTtHoOe 1oJie B BEIIECTBE. |
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBA (hepPOMArHETUKOB. 1

[Tpumenenue heppoMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemenune 3amau no reme "MarautHoe nose"

15 SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aK0H JIEKTPOMArHUTHON UHIYKIIMHU
®dapanes

18 Buxpeoe anektpuueckoe nosie. Toku @yko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITM IIOCTOSSHHOI'O TOKA

7 SBnenune camounaykuu. 3/C
CaMOUHYKITUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoarHamMuKa"

7 KonTponbHas pabora no teme
"OnexkTpoauHaMuKka"

73 Konebarensuas cucteMa. CBOOOIHEIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe 1 JTHHAMHYCCKOC

OIMCAaHMUE KOJeOaTEIbHBIX JBHKCHHU N




DHepreTudeckoe onrucanue. BeiBos
JTUHAMUYECKOTO OMUCAHUS TAPMOHHYECKUX

30 KoJIe0aHUH U3 MX YHEPreTHUECKOTO U
KMHEMAaTUIECKOTO OTTMCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

32 MaTeMaTH4eCcKoro MastHuka. [lepuog
CBOOOIHBIX KOJICOAHUN MTPYKHHHOTO
MasiTHUKa

13 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 Ypok-koHpepenmus "MexaHnueckue
KOJICOAHUSI B MY3bIKJIbHBIX HHCTPYMEHTaX"

37 O06o011eHre U cucTeMaTu3alys 3HaHU| o
TteMe "MexaHnnueckue KonebaHus"

18 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMIUTUTYABI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTATYA0N CHJIBI
TOKa B K0JIEOATEIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHHOM
KoJ1e0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArdHuTHBIC KoJieOaHMs




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTUBHOCTH B LIENTU
MEPEMEHHOT0 TOKa

44 3akoH OMa AJ1s1 JIEKTPUYECKON LIenu
MEPEMEHHOTO TOKa
MoIHOCTh EPEeMEHHOT0 TOKA.

45 AMITITUTYAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHUJIBI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pewenne 3anau
WneansHblif TpancopmaTop.

48 [TpousBoaCcTBO, IEepenava u noTpedieHue
ANEKTPUUYECKON SHEPTUU
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 3ekTpo3Hepruu. KynbTrypa ucnosib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenne 3amau

51 Pewenue 3anau

57 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIC Kojaebanus"

53 MexaHnuyeckne BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wnopassyk u ynprpassyk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOH_Ieﬁ CpCablL




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue 37IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

Caet. 3aKOH NPSMOIMHENHOTO
pacnpocTpaHeHus CBeTa

Pemenue 3amgau Ha IMPUMCHCHHEC 3aKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeb MPETOMICHHUS.
ITosmHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIN yroa NOJIHOTO BHYTPEHHETO
OTpakKeHHUs

67

68

Pemenue 3aga4u Ha TpUMEHEHUE 3aKOHOB
OTpaXeHUS U MPEJIOMJICHHS CBETA

Xon stydeit B mpusMe. Jlucrnepceust cBerTa.
CnoxHbIN cocTaB Oenoro csera. LBer




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

77 KorepeHnTHble UCTOYHUKU. Y CTIOBHS
HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB

82 Pewenue 3anau

23 [TonepeyHOCTH CBETOBBIX BOJIH.
ITonmapuszanus ceera

84 Pemenue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas pabota o teme «OnTuka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEIBHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[Ipeobpazosanus Jlopenua. YcioBue

90 IpUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILEHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM |
PENATUBUCTCKON YaCTHUIBl. DHEPTUS MTOKOS

93 PaBHOBecHOE TeII0BOE U3IyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akoHbl poTordpdekrTa

08 VYpasHenue DifHiTeitHa 111 poTodpdexra. |
"Kpacnas rpanuna" ¢porosdpdexra

99 JaBnenue ceta. OnbitTel [1. H. JIeOenena 1

100 BousiHOBBIE CBOMCTBA YacTHUIL 1
Bounsl ne bpoia. /[nuHa BoJiHBI e

101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMA 1

JBUXKYIIEHCS YaCTHIIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 33124
KoHnTtposnbHast pabota o temam: "OCHOBBI

107 CTO", "KopnyckyJIsIpHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynarter bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu
aToma BOJI0poJia

11 CroHTaHHOE U BBIHYKJEHHOE U3JTy4YEeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
N3otonel. PagnoaktuBHOCTH
3aKoH pagMoakTUBHOTO pacmnana. CBoncTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue

paZOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus

115

DHeprus CBS3U HYKJIOHOB B sifpe. S aepHbie
cuibl. Jledext maccel siapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipobiemsl




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtanpapTHON
mozenu. KBapk-riitooHHast MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMUU

119

[TpruMeHUMOCTh 3aKOHOB (PH3UKH IS
00BsICHEHUS PUPOJIbI KOCMUYECKHUX
00BbeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

121

122

Bup 38é3qH0r0 HeOa. Co3Besnus, sipKue
3BE3/IBI, INTAHETEI, UX BUAUMOE JIBIDKCHUE
Comnneunas cucreMa. Connne. CoaHeuyHast
aKTUBHOCTb. McTounuk sHeprun ConHia u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jnarpamma "cnekTpalibHbIN Ki1acc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM MOCIEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mneunslii [Iyte — Hama ["anaktuka. Tunsl

rajakTuk. YEpHble ABIPHI B s1pax rajJakTHK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnsie npobieMbl aCTPOHOMHH

Ou3nyecKuil MPakTUKYM IO TEME
"NccneqoBanue MAarHUTHOT'O MOJIA
IMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkos" unm "MccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIEpa OT CHJIBI TOKA"
unu "OnpeneneHre MarHUTHON WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUHU'" WIIH
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABiICHUS CAMOUHIYKIIMK"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"[IpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKA Yepes
MOCJIENOBATEIILHO COETNHEHHBIE
KOHJIEHCATOpP, KaTYIIKY U pe3ucTop’ min
"HUccnenoBanue pabOThl HCTOYHHUKOB CBETA
B LIETIM [TIEPEMEHHOT0 TOoKa"

137

Pu3NYecKuil TPaKTUKYM 110 TEME
"N3y4yeHne nmapaMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3mepeHue nokasatess IpeaoMIeHUs
crexna" win "llonyuyenue usoOpaxxeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha MpuMepe




140

141

142

143

Kuakux auH3)" uinn "M3Mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, vHTEphepeHIInn
Y noJisipu3anuu ceera'

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpenesnieHUEe UMITYJILCA U SHEPTUU
PEISTUBUCTCKUX YacTull (1o pororpadusm
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoi [lnanka Ha
OoCHOBe HccliienoBanus Gororpdexra” nmm
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HAMpsKEHH "

Du3n4eCKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (OoHA ¢
UCIIONIb30BaHUEM JI03UMETpa" HIn
"N3y4yeHue morjaomeHus 6eTa-4acTuil
alroMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro MOMyIapus U sipKkue
3BE3161" nian "HaOao1eHus B TEIECKOII
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O06o001IeHre U CUCTEMaTH3allusl 3HAHHM.
Posb ¢pu3uku 1 acTpOHOMUH B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEeITEIIbHOCTH YCIIOBEKA

147

148

O06o00meHne U cucTeMaTu3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O06o0011eHre U cucTeMaTU3allys 3HaHUH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
MIPEJICTABICHUA O PU3NICCKON KapTUHE
MHpa, MECTO (PU3NUECKON KapTUHBI MUPA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEICTABICHUN O IPUPOAE

149

150

O00011eHrE U cCUCTEMATU3ALMS 3HAHUHN 110
teme "Kunemaruka"

O00011eHME U cCUCTEMATU3ALMS 3HAHUI 110
teme "Kunemaruka"

151

O00011eHNe U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "/IluHamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
teme "CrtaTuka TBEpAOro Tena'




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MaluHe!"

156

157

158

O06o00mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
TeMe "DnexkTpuyeckoe nosue"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teme "TloCTOSIHHBIN AEKTpUUECKUNA TOK"

159

160

161

O0600mIeHre U cUCTeMAaTH3aIMsl 3HAHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

CUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKus"

162

Peseprubiil ypok. O600111eHIE U
CUCTEMATHU3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMAaTH3aIHs 3HAHHUH 110 TeMe
"DreKTpoMarHuTHbIE KoieOaHus "




164

165

166

PesepBHbIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanys 3HaHui mo reme "Ontuka'
PesepBHeiit ypok. O600IICHHE U

cucreMatusanys 3HaHui 1o treMe "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3aiis 3Hanuii mo reMe "dusuka
aroma'"

PesepBuslit ypok. O60011eHNE U
cucTeMaruzalus 3HaHui no reme "duszuka
ATOMHOTO SIpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16
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