[prioxenne

k OOIT-OIT COO
IIpunsATO Ha 3acegaHuu «YTBEPKIAIO»
[enaroruueckoro cosera [LIkosb -+ Mupexroy MAOY COLII Ne 87
«30» aBrycra 2023 . /W.1O0. Emuzapoa/
HpOTOKO_]] No 1 HpH a3 .NQ 076-0}1 ot 30.08.2023
Pa0ouas nporpamMmma
y4e0HOI0 IpeamMeTa
«DU3NKA»
(YruryOuIéHHBIH YPOBEHb)
YpoBeHb OOy4eHHS: cperHee 10-11 xmaccpt

CpoK pearzaliiy porpamMmel: 2 rofa

ExatepunOypr, 2023



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOW o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeit mporpaMmbl BocnuTaHus W KoHnenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®deneparuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeNbHOE MPEIMETHOE COJEpIKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[Iporpamma no ¢Qusuke Aa€T OpencTaBlCHHUE O LEIAX, COAEpPNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yuebHoro npeameta «dDuznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEain30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIIMH, HAMIPaBJICHO Ha CO3JaHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
OoOy4YaromMMcsi, KOTOpblE HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OopraHu3anusx NpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHIEIUATBbHOCTSIM.

B mnporpamme 1o (QusMke ONpEnensioTCs ITUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3padOTKu TpeOOBaHMM K JIMYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIIMXCsS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJa€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHHS Kypca (U3HKKM Ha yriayOon€HHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIC PE3YJIbTATHI IO T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0y4eHusl.

[Iporpamma 1o ¢uU3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTsl COCTABIICHUS CBOUX Pab0OYHX MPOTpamM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHEeHUs 0043aTENbHON YaCTH COJEPKAHUS Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajoB C 33aJaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOECHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MAaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3UKH
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIICEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOIIeCTBa, a TaKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTABICHUN M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMoOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MMOCTPOCHO Ha
IOPUHIINAIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTA KakK
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JabopatopHbie paboThl U pabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3anuud (PU3NYECKOrO0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTtopoilt cmocod — 3T0
UHTErpanus paboT MpPaKTUKyMa B CHUCTEMY Ja0OpaTOPHBIX pabOT, KOTOpPbHIC
MPOBOAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo @usMke cHUCTeMa YYEHHYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI M OCHallleHUs KaOuHera ¢usuku. [Ipm sToM obecneumBaercs
OBJIaJIcHUE OOYYaIOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PACUETHBIX W KaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTETpUpys MPUMEHEHHE 3HAaHUIN U3 pa3HbIX pa3/iesioB. J[s KauyeCTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYeCcKo MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH  C
NPUHIUIIOM MUHHMMAJIbHOM  JIOCTATOYHOCTH U OO€CIeuYrBaeT TMOCTaHOBKY
MEePEUYUCICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpPALMN s
UCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHHE MJIS YYEHUYECKHX MPAKTUYECKUX padoT
dbopmupyeTcssi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOEeCleunBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yU€HUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOYYarOMIMXCS K HAydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UYECKUX
3HAHUUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayuiei
poecCUOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Lelield 00ecrneunBaeTCsl PeleHUEM CIEAYIOIUX 3aad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

NpUOOPETEHUE CUCTEMBbI 3HAHUN 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
dbu3nYecKuX SBJICHUM B MPUPOAC U ISl TPUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJEINbI0, 3a/1ad, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa;

NoOHUMaHue (U3NUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bu3MYeCcKUX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu UHpopMaluu,
OMpeIeNICHNS TOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenne ¢pusuku (yriayOn€HHBIN ypoOBEHB) HA YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YYHUTEIb JIeJaeT BbIOOD
IPOBEJCHUS JTa0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HHIWBUIYaJTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/ Mo3HaHUS U
METO/Ibl UCCIIeI0BaHUS (PUBNYECKUX SIBIICHUH.

DKCIEPUMEHT M TEOopUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHbIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  pusmyeckux  BenuuuH  (abcomdtoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HUACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPpUMEHUMOCTH. Dusndeckas
TEOpHUS.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

MN3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABWKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOYKH, UX MPOEKIMM Ha OCH CUCTEMbl KOOPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO mMajacHus. J[BukeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTEIbHOE (TAHI€HUUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnrocTpanuus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aBMKeHUS Tena, OPOLIEHHOTO MOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTeW, TPAeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOTO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi Mpu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MpPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

WN3yuenne nBWXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPONMOPIMOHATIBHON 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJi€Ta U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUXKEHUSI Tella MO OKPYXKHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumaneHble cuctemsl orcuéra. [IpmHImn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MmupoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, aBmxyiierocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKECHHUS.

Hasnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CHCTEMAaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

KaueHne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacCchl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIly CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKmMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHHM JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

V3ydyeHne IBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM MIOCKOCTH C IMEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpamleHus. Ilmedo cuiel.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHUSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccenenoBanve ycilOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O COXpaHEeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBICHUE paOOThI CUIIHI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPIus Tela B OJHOPOJHOM I'paBUTAlMOHHOM mone. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyIM Ui MIEAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUrypHOE KaTaHUE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe NpeBpalicHUs] KUHETUYECKOM M NOTEHUHMAIBHOM JHEPrui Npu
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JEKTPOMOOUIIS M MOIIHOCTH
CHJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEUCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Omnpenenenue padbOThl CWIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE AITHX



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

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kiamneiipona. AoOcomoTHAs
TeMriepatypa (mkana tremneparyp KenbBuna). 3akon JlanbroHa. M3omnponeccsl B
UJcabHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEHW KUHETUYECKON  3Hepruei
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBsi3b a0CONMIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTHUEH MOCTYNAaTEeIbHOIO TEIJIOBOTO IBMKEHUS €€ YaCTHIL.

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

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddy3us sxuIKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTauInuecKuX peméToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEIJI000MEHE MEXAY TropsYeil U XOJI0JHON BOJIOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T/l) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHUE 3HAYEHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CaMONpoM3BOJbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH 3HEPTHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTPALMS YaCTHILl, BEICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cmoco0  M3MEHEHHS  BHYTPEHHEW  3HEPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel.  KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUTIOEMKOCTH BELIECTBA. YpaBHeHHMe Maiiepa. YnenpHas TEIUIOTa CrOpPaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aauabaTHOM TIpoliecce.

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

BTopoii 3ak0OH TEpMOJMHAMHUKH [UJI1 PABHOBECHBIX IPOLECCOB: 4Yepes
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Tejia K 0oJjiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KIIJI. [ukin Kapno.

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

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IPOILIECChI: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TETUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHUYECKOTO TOIIIMBA IS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadbaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHHE yAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3U DHEPTHH MEXMOJIEKYISIPHOTO B3aUMOJACHCTBUS M
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamwms. lcmapeHne W KuIleHWe. Y AelbHas
TEIJIOTa Mapoo0pa3oBaHU.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUSI HACBIIMIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTh
OT 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. [lmaBienne W Kpuctaim3anus. YJIeJIbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

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

TemoBoe pacmupeHue XUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacipenre. AHTapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0OaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Koda(PhuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunienune. Kunenue npu noHM>XKEHHOM JTABJICHHM.

N3mepeHune cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunasr nedpopmarnmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

H3mepenne abCOMIOTHOW BIIAXHOCTH BO3JIyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ IPOsIBICHMS. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hampsok€éHHocTh  anekTpuueckoro  mnosisa.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanbHas SHeprus 3apsga B IJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lonme paBHOMepHO 3apspkeHHO# cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsHXKEHHOCTH D3TUX MOJEH |
HKBUITOTEHLIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI0B.

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOpkl, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAaH
IUTACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJICKTPUUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHAEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA INOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u DJIC £ .

3akod OMa U1 ydacTKa [EMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IIPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpruueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BblJelisiemMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMUWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
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.

CrniocoObl coeMHEeHNs UICTOYHUKOB Toka, DJIC GaTapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COMPOTUBIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAA
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
NoJynpoBOAHUKOB. CBo¥CTBA p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuunele TMIIBI CaMOCTOSTENBHOTO paspsna. Monxus. [Imasma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA aJIFOMHUHMS, 3JIEKTPOHHAS MUKPOCKOIHS.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OMHOBAIEHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYecKuX BETUYHMH, NPOBEPKA MPEIJIOKEHHBIX THHoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUEHHYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHa B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATENIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUECHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHUE, HaydyHbId (akT, rumoresa, (pU3MUecKas BEIUYMHA, 3aKOH,



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

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMETpUUecKHe (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAroUleil cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBOW XOJOJUJIBHUK, KOHIULMOHEP, TEXHOJIOTUH
MOJIyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMmKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie 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 mnoJie. PaboTa cuisl JlopeHna.

MaruautHoe nose B Bemectse. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptiHa  7uHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIA IJTMHHOTO MPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBrE 1BYX IPOBOJITHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKyM.

HccenenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHNs CUIIBI AMIiepa.

Tema 5. dnexmpomacHumnas uHOYKyYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3aKOoH dJIEKTpOMarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosne. Toku Dyko.

OJIC mHAyKIMM B TPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HWHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIYKINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpPOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIMOHHAS
IeYb, COJICHOU/, 3alIUTa OT 3JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emun.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW UHTYKITUU.

HccnenoBanne 3aBucumoct IDJJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIUH.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

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

Ammutyna U ¢asza konebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux Kojebanusx. BeiHy)eHHbIe KoeOanus. Pe3onaHc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuce K0ue0aTeIbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TMPYXKHHE C LEJIbIO
dbopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

Hab0mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.



H3mepenune mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO W MIPYXKHUHHOTO
MasITHUKOB.

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

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYyXaIOIKX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUTMTYOM CHIIbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxaromme 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCaTop M KaTyIlKa
WHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOAHUM.

Mopesnb 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUJAbHbIE KOJICOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIIMT ACHCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenune tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogeHue 31eKTpOMarHiTHOIO PE30HAaHCa.

HccnenoBanre pabOThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 6O0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKHUX BOJH: OTpPaKCHHE, MPEIOMJICHUE, WHTEephEpEHIUS |
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsiI3HEHUE OKPYKAOLIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYCHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HWE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[IpuHIMIIBI paIUOCBS3U U TENIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTHUKA B TEXHUKE U MEJUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue oTpakeHus U IpeJIoOMIICHUs] MEXaHUYECKUX BOJIH.

Hab6mronenue narepdepeHunu u auppakiuuy MEXaHUYECKHUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJspU3as, Tudpakius, UHTephepeHITH.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTpPaHEHUE CBETA B OJHOPOJAHONU cpene. Jlyu cera.
To4eyHbIl HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTeNb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0cTOSHCTBO YaCTOTHI
CBETA M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBETa.
IBer.

IlonHoe BHyTpeHHEe OoTpakeHHe. [IpenenpHbIi yros MMOJIHOTO BHYTPEHHETO
OTPaKECHMUSI.

ColOuparome U pacceuBaromiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM cepruyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHTEIHHOTO
I10KA3aTeJIs PEIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaroniast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kimaccuuyecknx
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HAOIIOCHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapuzauus ceera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKHME IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETr0 OTpakeHus. MoJienib CBETOBOIA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmonenune nudpakiuu ceera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInY JIa3epHOTO U3IIYyYCHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI ClIeIHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuubl  IIPUMEHMMOCTH  KJIaccM4yeckod  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIHLCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPTrUU  PEISTUBUCTCKUX  dYacTul] (10
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

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

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTerHa 11 pororddexra. «KpacHas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoir. Jnuna BosHb! 1e bpoins u
pasMepbl 00JacTH JIOKaJIM3alUu JABWXKYylIelcs 4actuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHHYeCKHe YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMOL.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

UccnenoBanne ¢poTope3ucropa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOoeHUs atoMma. IlnaHerapHas Mojenb aToma
Pesepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEPEXojie aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLECCHI: CIEKTPaJIbHBIN
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.

HaOnroienue JIMHE4aToro cCuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaAMOAKTUBHOTO pacmnaja. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3Mbl. EcrecTBeHHbII POH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SnepHbie cuibl. JledexT maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

Mertonsl perucTpaluy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHUL.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TiirooHHas MOAENb apPOHOB.

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

EnuHCcTBO PU3nyuecKkoil KapTUHBI MUPA.

TexHuyeckue yCTpomuCcTBa U TEXHOJIOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHBI  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMOorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

HccnenoBanne TpeKoB 4acTHIl (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue normoiieHus 0eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DHU3UKH ISl OOBSICHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

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

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

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTA. BHYyTpeHHEE CTpoeHHe
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
raJaKTHK.

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

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HabGmronenust 3B€3qHOr0 HEOGA HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nyecKui NPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  paszleinax «YUYEHUYECKUUA  OKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O6o0maroiiee NOBTOPEHUE.



O0o0uIeHNEe U cUCTeEMaTU3alus COJEp KaHUsl pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nka U TepMOJIUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
dbusnyeckoil Teopuu, posib GU3NUIECKON Teopur B (OPMUPOBAHUU MPECTABICHUIN
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTHUHBI MUpa B 00OILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHNUN O IPUPOJIE.

MexnpeaMeTHble CBS3H.

Nzyuenne kypca ¢us3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCSL C YUETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTe€MaTUKH, ONOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: FBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DSKCHEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpBI M HMX MPOEKUMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOHS TPEYTrOJbHHUKOB,
OTIpeJIeNICHHE TUTONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KosieOaTelbHbIE
JNBWKEHUS B SKMBOM NPUPOJAE, SKOJOTMYECKHE PUCKH TpH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAININYECKAs! CTPYKTypa TBEPIABIX
T€JA, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHbINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3aJIEKH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHHATOB, JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTop MEepeMEHHOro TOKa, MHAYKIMOHHASI TeUb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, paaap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHUKH, JI€PHAsL DQHEPTETHUKA U IKOJIOTUUECKUE aCIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YydyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYArOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalWi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pPAaCHIUPEHHE >KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCJIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:
e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYYAIOIIErOCs KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;
e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMaHHUCTHYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;
¢ TOTOBHOCTH BECTH COBMECTHYIO JEATENBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0miecTBa, yd4acTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHON
OpraHu3aluy;
e YMEHHUE B3aUMOJCUCTBOBATH C COLMAIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;
¢ TOTOBHOCTh K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.
NATPUOTHYECKOr0 BOCIIMTAHUSA:
e chOPMHUPOBAHHOCTD POCCUHCKOM rpak1aHCKOU UICHTUYHOCTH,
NaTPUOTU3MA;
¢ [IECHHOCTHOE OTHOLIEHWE K TOCYIApCTBEHHBIM CHUMBOJIAM, IOCTHKEHUIM
POCCHMCKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO NTOBEICHUS;
¢ CIIOCOOHOCTh OILICHUBATh CUTYalUIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;
e OCO3HAHME JTUYHOTO BKJIa/1a B IOCTPOCHUE YCTONYUBOIO OYIyLIETO.
ICTETHYECKOI0 BOCIIMTAHMA:
¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IMYHBIM c(hepaM mpodecCHOHATHHOU NEATebHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIACTH
GbU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aTHHOTO
XapakTepa dKOJIOTHIECKHUX MPooIIeM;

o IJITAHUPOBAHUE W OCYIICCTBICHUE JEHCTBUI B OKpYyXKalIIeH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

e PAaCITUPEHHUE ONBITA ACATEIHPHOCTA JKOJIOTMYECKOW HAIMPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 0 (PU3HUKeE.

HEeHHOCTH HAYYHOTO0 MO3HAHUS:

e COOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3NUECKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JIESATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geicTBUs:
e CAMOCTOSITEILHO  (hopMynupoBaTh M aKTyaJU3UpoOBaTh  MpoOsIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENIETISATh IIEM JCATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYUSI B  PaCCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUs MPOOJIEMBbI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
¢ BHOCUTb KOPPEKTHUBBI B  JI€ATEJIIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YyIABTATOB 1IEJISIM, OLIEHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHIMIOJHATH pPabOTy B  YCJIOBHUSIX PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBbIe ucciaeaoBarebCKHe IeHCTBUA:
e BJIQJIETh HAY4YHOM TEPMHMHOJOTHEH, KIIOUYEBBIMU MOHSITUSMH U METOJAMHU
buznueckoil HayKu;



e BJIAJIETh HaBBIKAMH YYEOHO-UCCIIEA0BATENBCKON U POEKTHOM €SI TEIbHOCTU
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
MOUCKY  METOJOB  pemieHus  3agady  (U3MYECKOTO  COACp KaHHUSA,
IPUMEHEHHUIO Pa3IMYHbIX METOJI0OB IMO3HAHNUS;

*BJIAZIETh BHUJAMU JAEITEIBHOCTH IO IMIOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ MPH CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIacTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3U W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pelleHus, HaxOQuTb AapryMeHTbl Jis
JIOKa3aTelIbCTBa CBOMX YTBEP)KICHHI, 3a/7aBaTh MapamMeTpbl U KPUTEPUU
pEeLIeHHS;

e AHAIN3UPOBATH IIOJIyYCHHBIE B XOJE pELICHUA 33Ja4d PE3yJbTaTshl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyIHMpOBaThH COOCTBEHHBIE 3aJayd B 00pa3OBATEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHUH (DU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OMIBIT;

eyMETh IEPEHOCUTh 3HaHUA 1O (U3MKE B NPAKTHUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIE TIOAXO/IbI U PEILECHUS;

e CTaBUTb MIPOOJIEMBI U 3a]1a4H, JOMYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHHUS.

Pabora c nunpopmanueii:

e BJIaJIETh HAaBBbIKAMU MOJy4YEeHHS] MHPOPMALIMKU (PU3HUECKOTO COAECPKAHUS U3
MCTOYHHUKOB PAa3HbIX THIIOB, CAMOCTOSITENIBHO OCYILECTBIIATh TOUCK,
aHalli3, CHCTEMAaTU3alli0 M HUHTEPIPEeTalni0 UHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICMIOJIB30BATh  CPEACTBA HMH(POPMALIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PELICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJII0JIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PEeCcypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEpkKaHUS B pa3IMYHBIX (opmarax ¢
yu€TOM Ha3HayeHus: WHGOpPMalUMKU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIHU3aIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:



¢ OCYLIECTBIISITh  OOIIEHWE HAa ypoKax (U3MKKM U BO BHE-YPOUHOMU
NeSITEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOH(GIMKTHBIX CUTyallud ©  CMST4aTh
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh U HCIIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIANBUAYAIbHON
paboTHI;

 BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX AECUCTBUN C y4y€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

e IPUHUMATh I1EIM COBMECTHON JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHMIO: COCTABJIATH IUIaH
JEHCTBUM, pacpeensaTh posid ¢ y4€TOM MHEHUM YJ4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PadOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YYacTHHKA KOMaHIBI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE TIIOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO W  BOOOpakeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiicCTBUS

Camoopranusanus:

¢ CAMOCTOATEIBHO OCYILIECTBIISITh MO3HABATEIBHYIO AESITEILHOCTh B 00JacTH
(U3UKK U ACTPOHOMMH, BBISIBJIATH MPOOJIEMBI, CTABUTHh U (DOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEIBHO COCTABJIATH IIJIAH PELICHUS PAaCYETHBIX M KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

e 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

e paCIIUPSTh PAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEITOYTECHHI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIUMLUMUA B 00JACTH
(Gu3MKHM, TOCTOSHHO MOBBIIATH CBOM 00pa30BAaTENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYaI[UsiIM, BHOCUTh KOPPEKTUBBI B ACSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;
eBIIAJICTh HABBIKAMH  TO3HABATENIbHOM  pediekcun Kak  OCO3HAHHS
COBEpIIAEMBIX JEMCTBUI M MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIBTATOB U
OCHOBaHMUI;
¢ ICTIOJIB30BaTh MPUEMBI PeIIeKCHH JIsi OLIEHKUA CUTYaIliH, BEIOOpa BEPHOTO
peleHus;
e YMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO INPUHUMATh PEIICHUS IO MX
CHIKEHHUIO;
e IPUHUMATh MOTUBbI M apryMEHTbhl JPYIMX IIpH AaHAJIU3€ pe3yJbTaToB
JeSITEIIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMATh MOTUBBI WU apryMEHTBl APYTUX IpU aHAIMU3E PEe3yIbTaTOB
NESITEIbHOCTH;
e IPU3HABATH CBOE MPABO U MPABO JPYTHX Ha OIIHOKH.
B mporecce AOCTHXEHUS JTMYHOCTHBIX PE3YNBTaTOB OCBOCHHS MPOTPAMMBI IO
bu3uKe s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHHMS, BKJIFOYAIOIIETO CIIOCOOHOCTD MMOHUMATh CBOE

HYMOITMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
AIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JTOCTUKEHUIO TIEIH U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATb, MUCXOMIS W3
CBOHMX BO3MOKHOCTEIH;

e OMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCTh,  TOHHMATh  AMOITMOHAILHOE
COCTOSIHUE JApPYTHX, YYUTHIBAaTh €ro TPH OCYIICCTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAaWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, MPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl Ha YriyOIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHHUIA:

e IOHUMATh POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
HKOJIOTHYECKOM, COIMAJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, PoJib U MECTO (M3HKU B COBPEMEHHON HAy4YHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

e pa3JIMyaTh YCJIOBUS MPUMEHUMOCTH MOJIeNe (GU3NUECKUX TEN U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEJo,
MaTepHuabHas TOYKA, PABHOYCKOPEHHOE JIBIKEHHE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yIIpyTras jaedopmalus, aOCOJIOTHO YIPYyroe U abCOIIOTHO
HEYIIPYyro€ CTOJIKHOBEHHS, MOJEINA Ta3a, KUIAKOCTH U TBEPIOTO
(KpUCTAIIIMYECKOr0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

e pa3naMyYaTh YCJIOBUS (TpaHUIIbl, 00JacCTH) NPUMEHHUMOCTH (DU3NUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATH U OOBSACHITH MEXAaHWYECKHE TMPOLECChl W  SBIICHMUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [ammiies uisi CKOpPOCTH M TEpEMEIEHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOU
DHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), IMPU OTOM  HCIOJIH30BAThH
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TpPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXaHUYECKOM IHEPTUU, 3aKOHA BCEMUPHOTO TATOTEHUSI,;

e AHAJIU3UPOBATh M OOBACHSITH TEIUIOBBIC MPOIECCHl M SIBJICHUS, WCIONB3YS
ocHoBHble modokeHns MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JAaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOM HDHEPrUEr TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIIECTBA CO CpEIHEW KHUHETUYECKOU
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacCTHll, CBSI3b JABJICHUS UACATbHOTO
ra’a ¢ KOHLEHTpaUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXPAHEHMSI PHEPIUU B TEIUIOBBIX MPOIECCax), TP ATOM HCIOJIb30BATh
MaTeMaTU4YECKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

e AHAJIU3UPOBATH U OOBSICHATH ANEKTPUUECKHUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJIOKEHUSI W 3aKOHBl  DJIGKTPOAMHAMHUKH  (3aKOH  COXpPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UIMHU DIECKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCJIOBUS NPUMEHMMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
UenyM YU JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH JIxoyns—JIeHua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

e ONMKCHIBATh (PUBUYECKUE TMPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHUHBI:
MEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTCHUUAJIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuecKas SHeprus, padoTa CWibl, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YHOPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHUCTBUS Tena ¢ 3eMiéil BONM3M €€ TOBEPXHOCTH,
SHEprus ymnpyroi jgedopmaiiil MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoI0THAs Temreparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIoBOrO
JBUTATEIIS; AIEKTPUUECKOE T0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaIMpsHKEHHOCTh TOJISI TOYEYHOTO 3apsija WM 3apsbKeHHOTO Iapa B
BAKYyME WU B JUAJNEKTPUKE, MOTECHIHAI 3JIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKyLas CWja, CWiIa  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, JJEKTpUuYeckass €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COIMPOTHUBIICHHE YYacTKa LENH C TMOCJIEIOBATEIbHBIM U
napajuieNIbHbIM COEJUHEHUEM PE3UCTOPOB, YHEPTHUSI AJIEKTPUUECKOTO MO
KOHJIEHCATOpa;

¢ O0OBSACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3UUECKUX SBJICHUN: MEXaHUYECKOE
JBUKEHHUE, TEIJIOBOE JABM)KEHUE YaCTHI] BEILIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKO€  JBIWKEHHME, nuddys3us, uUcCHapeHue, KUMCHUE U
KOHJICHCAIUsl, I[UIABJICHUE W  KPUCTAJIM3AlUs, HaIpaBICHHOCTb
TerIonepeaadu, JAEKTpU3alns Tel, SKBUIMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO TTPOBOHUKA;

e MPOBOJINTH HCCIICOBAHUE 3aBUCUMOCTH OJIHOM (DM3MUECKOW BEITUYUHBI OT
IpyrOM C  HCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATh pE3YyJIbTaThl MOJTYYSCHHOU
3aBUCUMOCTH (U3WYECKUX BEJIWYMH B BHUAE TpaduKoB ¢ Y4ETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUM, IETIaTh BBIBOJBI 110 pPe3yJbTaTam
UCCJIEI0BAHNUS;

¢ MPOBOJNTh KOCBCHHBIC W3MEpPEHUS (U3MYECKUX BEIWYUH, TPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

e IPOBOJIUTHh OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTESBI;

e COOMIOAATH MpaBuUiia OE€30MACHOTO TPy/Aa MPHU MPOBEICHUN HCCIEIOBAHUM B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  ydeOHo-
HCCIIEIOBATENIbCKOW M MPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYA0OBAHUS;

epE€lIaTh pACUETHBIE 3aJaYd C SBHO 3aJlaHHOW M HESIBHO 3aJlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3a/auu,
NPUMEHSITH  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThl
bu3MYecKuX TEOpUd NPU UCIHOJIL30BAHUU MATEeMaTHUYECKHUX METOJ/I0B
peLIeHHUs 3a/1a4, POBOJUTh PACUEThl HA OCHOBAHWH UMEIOIINXCS JaHHBIX,
aHaJTU3UPOBAaTh PE3yJbTaThl U KOPPEKTHUPOBATH METOMABI PEIICHUs C
Y4€TOM IMOITYYEHHBIX PE3YJIbTATOB;

e pelIaTh KaU€CTBEHHBIE 3a/1a4u, TPEOYyIOLMe MPUMEHEHHUS 3HAHUHN U3 pPa3HbIX
paszenoB Kypca (U3MKHA, a TaKKe HWHTETPAalMd 3HAHUM W3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAyYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HA U3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (pU3HYECKUe SBICHUS;

¢ ICTIONIb30BATh TEOPETUYECKHE 3HAHUS NI OOBSCHEHHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

e MPUBOAUTHL TPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE NPOLECCOB OKPYKAIOUIEro MHUpPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHI;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NeATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MYECKMMHU NPOLECCaMu, C
MO3UIIMHI IKOJIOTHUUECKON O€30MacHOCTH, MPE/ICTABICHUN O palliOHaILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHSI YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3IMyHble CHOCOObI paboThl ¢ MHpopMaiueill (HU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCMOJIB30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsSBICHUA Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpPMAIMI0O W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

* IPOSIBJIATH OpraHHU3allOHHBIE U [IO3HaBaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

epaboTaTh B TpYIIE C KCIOJIHEHUEM pA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHAIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHUBATh BKJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIHI B PEHICHHE pacCMaTpUBaeMOil MpoOIeMbI;

o IPOSIBIISAITh MOTUBALIMIO K Oyaynieil mpoecCHOHaIbHON AESITENBHOCTH 10
CHELMATIBHOCTAM (PU3HKO-TEXHUYECKOTO IPOpuIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIIUXCS YMEHU:

e IOHUMAaTh POJIb PUUKH B SKOHOMUYECKOU, TEXHOJIOTUYECKOM, COLIMaIbHON
U ATUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MeCTO (M3HKHU B
COBPEMEHHOW HAYYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKA U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OIUCATEIBbHON, CHUCTEMaTHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUHA (DU3UYECKOM TEOPHH — DIICKTPOJIUHAMUKH,
CHEeUalbHOW TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
¢bu3nueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;

e pa3IMyaTh YCJIOBUS NPUMEHUMOCTU MOJesiel PU3NUECKUX TeJl U MPOLIECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMAaTUYECKU MAasiTHUK, WACAIbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJeaIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIWH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

e pa3vyaTh YCIOBUS (TpaHULBl, O0JACTH) NPUMEHUMOCTH (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBICHITH DJIEKTPOMATHUTHBIC MPOILECCHl W SIBJICHUS,
UCIIOJB3Y OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJICKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

e AHAJIU3UPOBATh U OOBICHATH KBAHTOBBIE MPOIECCHl U SBJICHUS, UCIIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoM mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiA0OBOTO M MACCOBOT'O YHCEN UM 3HEPTUU B SIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMUCHIBATh (PUBUYECKUE TIPOILIECChl U SBJICHUS, MCIOJIb3YS BEIUYHUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATHUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
DHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl sipa, SHEPTUSI CBA3U S1pa;

e OOBSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznuecknx SBJICHUM:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, T[OJHOE BHYTPEHHEE OTpa)xKeHue,
dboroanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPEICTISATh HAMNpPaBICHUE HWHIYKIIMM MAarHUTHOTO TIOJis MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

e CTPOUTH U300paKeHUE, CO31aBAEMOE TIIOCKUM 3€PKAJIOM, TOHKOW JIMH30M, U
pPacCUUTHIBATH €70 XapaKTEPUCTUKU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATHUS, TEOPUHU H
3aKOHBI JIJI1 aHalu3a W OOBsACHEHHS (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tell, YBOIIONNH 3BE3] M BeeneHHoi;

e MPOBOJNTH  HMCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BETUYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThbl TMOJYYEHHONH 3aBUCHMOCTH



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JAelaThb  BBIBOABI [0  pe3yjibTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHHUs (U3NYECKUX BEIUYMH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh aOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e IPOBOJIMTH ONBITHI 10 MPOBEPKE MNPEIJIOKEHHOM THIIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

e OIIMCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMUYECKHUX 3HAHHIA;

e COOMIO/IATh MpaBuiia 0€30MacHOro TpyAa MPHU MPOBEIACHUH WCCIIECTOBAaHUH B
pamMkax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epemIaTh pACUETHBIE 3aJa4M C SBHO 33JaHHOW M HESIBHO 33JaHHOU
(Gu3MYeCcKO MOJIENbI0: HAa OCHOBAaHWM aHaliM3a YCJIOBHUS BBIOMPATH
¢usnyeckue MOJENH, OTBEYarolue TpPeOOBAHUAM 3aJaud, MPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU  HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHHA  3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHUM MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOIYYEHHBIX
pE3yNbTATOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TpeOyIolue NPUMEHEHUS 3HAHUN U3 pa3HbIX
pa3zenoB Kypca (UM3MKHA, a TaKXe HWHTErpali 3HAHUM W3 JIPYTrUx
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

¢ ICTIOJIb30BATh  TEOPETUYECKHE 3HAHUS Il OOBSCHEHHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MIPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHAJIU3UPOBATHh U OLICHUBATH MOCIEICTBUSA OBITOBOM M MPOU3BOJCTBEHHOMN
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUH, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

 IPUMEHSATH pa3jMuHble CHOCOObI paboThl ¢ WHpOpManuend (GpU3nIECKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, TepepabOTKU U TPEAbsIBICHUA Y4YeOHON u
HAYYHO-MIOMYJISIPHON HH(OpMALNU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO W OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

o IPOSIBIISATH OpraHu3alMOHHbIE U MIO3HABATEJIbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX padoT;

epaboTarh B TpyHIE€ C HCIHOJHEHHUEM PA3NIHYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIIbI, PALIMOHAIBLHO PACHPENETATh AEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTr0 W3
YYaCTHUKOB TPYIIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

* IPOSIBJIATh MOTHBALMIO K Oynymied mpodecCHOHANbHOU NEATENbHOCTH 0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI
1.1 Hayunslii MeToA O3HAHUS TPUPOIBI 6
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpOTO TENA 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 20 1
33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 |
) TIepeXOo/Ibl
Uroro no pazgeny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DIIEKTPUYECKOE T0JIe 24 1
4.2 ITOCTOSIHHBIN 2IIEKTPUYECKUM 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 ITPOTPAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAas MHAYKIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOaHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®duszrka aroma 5

43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPAKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaruzanusa U 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
’ JeSTEIIbHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

dwusuka — pyHAaMEHTATbHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

HayuHblii MeTOI TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
DKCIEPUMEHT U TEOPHUSA B MPOIIECCE
Mo3HaHus pupoabl. Habmonenue u
9KCIIEPUMEHT B PH3UKe

Crioco6b1 u3MepeHust (PU3NYECKUX BETUYUH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
NOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B pOpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
NEeATeIFHOCTH JIF0IeH

MexaHn4deckoe IBHKEHHE. Cucrema
orcuera. OTHOCUTEIBHOCTh MEXaHHYCCKOTO
JABMIKCHUA. HpHMa}I n 06paTHa${ 3aga4du
MEXaHUKH

Paaunyc-BekTop MarepuanbHON TOYKH, €ETO
MIPOEKIIMU HA OCU KOOpAUHAT. TpaeKkTopusl.




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOTO
PSIMOJIMHEHHOTO JBUKECHUS

10

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pewenne 3anau

11

12

13

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C ITIOCTOSAHHBIM YCKOPCHUCM

['padmyeckoe onrcanue NPsIMOIMHEHHOTO
JBUKEHHS C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE MajieHne. Y CKopeHue
CBOOOJTHOTO Ma/IeHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BpPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOT0 MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe aBuxeHue. J[BrmxeHue no
OKPYKHOCTH. YTJIOBasi U IMHEHAs
ckopocts. [lepron u yacrora.
[{eHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHE

16

17

KonTponbhas pabota no teme
"KunemaTtuka"

ITepsbiit 3axkoH HeroToHa. MHEepnanbsHble
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIILHOCTH [ anmues.




HCI/IHCpHI/IaHBHBIC CHCTEMBI OTCUETA

Cuna. PaBHogelicTByromas cuia. Bropoit

18 3akoH HprotoHna. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
Herorona

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

21 OKBUBAJICHTHOCTh I'PABUTALIMIOHHOMN U
MHEPTHOM Macchl

2 Cuna TspKeCTH M yCKOpeHue cBOOOIHOTO
najeHus
JIBukeHre HeOECHBIX Te U UX

23 MCKYCCTBEHHBIX CYTHHUKOB. [lepBas
KOCMHUYECKasi CkopocTb. 3akoHbl Keruepa

24 Cuna ynpyrocru. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cui

25 TpeHus. J{BUKEHUE B KUAKOCTH U rase C
Y4€TOM CHUJIbI COIPOTUBIIEHUS CPEJIBI

26 Hanenue. ['ugpocraruueckoe JaBieHUE.
Cwia Apxumena
AOCOIOTHO TBEPIIOE TEJIO.

27 [TocTynarenbHO€ U BpamaTeibHOE
JIBUKEHUE TBEPJOTO Tella

73 MOMEHT CUJIbl OTHOCHTEIIBHO OCH
Bpaienus. [1neqo cubl

29 CrioxxeHue cuil, MPUIIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. YcinoBus




30

paBHOBecHsI TBEpAOro Tena. Busl
paBHOBeECHUS

Penrtenue 3amau

31

32

33

34

KonTtponbHas padora no Teme "/lunamuka.
Craruxka TBepaoro tena'

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKHU, CUCTCMBbI
MAaTCpPHUAJIBbHBIX TOYCK. I_[CHTp Macce
CHUCTCMbI MAaTCPHAJIBHBIX TOUYCK. TeopeMa 0
JABVOKCHUU LCHTPA MAaCC

I/IMHy.TIBC CHJIbI U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABMKCHHUE

MoOMEHT uMITysibca MaTEPUAIIBHON TOYKH.

HpeI[CTaBJ'ICHI/Ie 0 COXpaHCHUHU MOMCHTa
HUMITYJIbCA B HCHTPAJIIbHBIX IOJIAX

35

36

37

38

Pemenue 3agaa

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHnu. I'paguueckoe
npejcTaBieHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sueprus. Teopema 06
W3MEHEHNU KHHETUYECKON YHEPTUH
MaTepUaIbHOW TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HEIIOTCHIIUAJIbHBIC

cuibl. IloTeHInanpHas SHEPTUs. BTOpaH
KOCMHUYCCKaAsA CKOPOCTh

39

TpeTbst KocMUUecKas CKOPocThb. CBA3b
paboThl HEMOTEHLUATBHBIX CUJI C




W3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUU

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBaenue bepHyinu 115 uaeanbHOM
JKHJIKOCTH

41 KonTtponpHast padbora o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"
Pa3BuTue npenacraBieHuid 0 Npupoe

42 ternoThl. OcHOBHBIEC noyoxkenuss MKT.
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U

43 TBEPJBIX TeJ. XapaKTep IBUKECHUS U
B3aMMOJICHCTBUS YaCTHI[ BEIISCTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).

44 KomunuectBo BemecTBa. [locTosunas
ABoraapo

45 Temneparypa. TermnoBoe paBHOBECHE.
[[Tkana [enbcus

46 Pemenne 3amau

47 W neanbuplii Ta3. I'a30BbIe 3aKOHBI

43 VYpaBuenue Menaeneesa-KnamneiipoHa.
Pemenue 3agau

49 AbGcomoTHas TeMinepartypa. 3aKoH
JlanbToHa

50 N3omporieccrl B u1eaaIbHOM Ta3e C
IMOCTOSHHBIM KOJIMYECTBOM BEIIICCTBA

51 I'padpuaeckoe nmpencrasiaeHne




52

U30IPOIIECCOB: U30TEPMa, H30X0Pa,
n3zobapa

OcnoBHoe ypaBHenne MKT

53

54

55

Pemenue 3amau

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CUCTEMBI CO CpeHei
KMHETUYECKOW SHEPTUeH MOCTYyNaTeIbHOrO
TEIJIOBOTO JIBMKEHUS €€ YaCTHUIl

O000111eHre U cUCTEMAaTU3ALMS 3HAHUI 110
teme "OcHoBel MKT"

56

57

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucTema. 3aJlaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue 1 BHyTpEeHHUE TapaMeTpBl.
[Tapametpsr T/] cuctemsl kak cpegHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

59

60

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBoiibHas penakcarus T/]
CUCTEMBI K TEIUNIOBOMY PaBHOBECHUIO

Mogaenb naeaabHOro ra3a B
TepMOJMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIN

VYpasuenue Mengeneesa-Knaneiipona u
BBIPAXEHUE JUIsI BHYTPEHHENW YHEPTUU

61

Bripaxkenue aJisi BHyTpeHHEU SHEprun
OJIHOATOMHOTO HJI€aIbHOIO Trasa.




62

KBazucrtarnueckue U HecTaTUYECKHE
IIPOLIECCHI

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

63

Temmonepenaya kak crocod N3MEHEHUS
BHYyTpeHHeH sHeprun Tl cucremsr 6e3
COBEpILICHUS PabOTHI

64

65

66

KouBek1us, TenionpoBoaHOCTb,
U3Iy4eHUe

KonngectBo Temnorsl. TemnoéMKocTh Telna.
VY aenbHas U MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y AeIbHAsl TEIUIOTA CTOPAHUS
TOIJINBA

Pacuér xonmyecTBa TEIIOTHI ITpU
Temionepeaaye

67

[Tonsarue 06 annadbaTHOM TIpolecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

68

69

70

KonngecTBo TemoTsl 1 paboTa Kak Mephbl
W3MEHEHUs BHyTpeHHel sHepruu T/1
CHUCTEMBI

Bropoii 3ak0H TepMOIMHAMUKY JIIIS
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumocTs mpupoIHBIX
IIPOLIECCOB

[TpuHUIMTIBI AEHCTBUS TEIUIOBBIX MAIIHH.
KM

71

Maxkcumanbroe 3aaderane KITJI. ITukn




72

Kapno

Pemenue 3amau

73

74

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTelIed. TerioBoe
3arps3HEHUE OKPYXKAIOIIEH CpeIbl

Penrenue 3anau

75

O00011IeHME ¥ CUCTEMATU3AIM 3HAHUM 110
teme "Tepmonunamuka. TemioBbie
MAaIluHe!"

76

7

78

79

80

KonTtponsHast pabora o Teme
"Tepmonunamuka. TeniaoBbie MalTUHbI"

[TapooOpazoBanue u KOHACHCALIUS.
Vcnapenue u kunexnue. Y aeabHas TeIoTa
napooOpazoBaHUs

Haceimmiennpie 1 HEHACKIIIIEHHBIE Taphl.
KauecTBeHHas 3aBUCHMOCTD IIJIOTHOCTH U
JAAaBJICHUS HACBIIMICHHOTO I1apa OT
TEMIICPATYPhI, UX HE3AaBUCUMOCTL OT
00BEMa HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYPbI KUIICHUA OT JaBJICHUA B
KHUAKOCTHU

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEJIbHASI BIAKHOCTh

Pemenue 3agau

81

TBépnoe teno. Kpucramnmueckue n
amop¢Hble Tera. AHU30TPONUS CBOMCTB
KPHCTaJJIOB

82

[InaBnenue u kpucraumsanus. Y genbHast




83

terioTa riaBieHus. Cyoaumanus
Hedopmaruu TBEpaOTO Tena. PacTskenue
u cxxarue. Casur. Moayns FOnra. Ilpenen
ynpyrux nedopmaruii

84

TermoBoe pacluMpeHne KUIKOCTEN U
TBépl[BIX TCII. AHI‘apMOHI/I3M TCIIJIOBBIX
KOJICOAHUI YaCTHII BEIIECTBA

85

86

[IpeobpazoBanue sHeprun B (ha30BBIX
nepexojax

YPaBHeHI/Ie TEII0BOro OangaHca

87

88

89

Pemenue 3amau

[ToBepxHOCTHOE HaTsDKeHHE. KanmumisipHbie
siBlIeHUsA. J|aBleHUE MO/ HCKPUBIICHHOM
MOBEPXHOCTHIO KHIKOCTH. DopMmymna
Jlammaca

O00011eHNEe U cUCTEMATH3AIMs 3HAHUH 110

TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

90

Kontponbnas padota o Teme "ArperaTHsie
cocTtosiHUs BenlecTBa. @a3zoBbie nepexoas”

91

DnexTpu3anus Tea U e€ IposBICHUS.
DNeKkTpuyecKui 3apsia. /IBa Buaa
AJIEKTPUYECKUX 3apsaoB. [IpoBogHUKH,
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI

92

93

DneMEHTApHBIN ANEKTPUYECKUH 3apsia.
3aKOH COXpaHEHUs HIIEKTPUIECKOro 3apsaaa
B3anmopencrteue 3apsanoB. Toueynsle
3apsael. 3akoH Kynona




94 Pemenue 3amau

05 Onektpuueckoe noise. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPsIIbI

Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.
9% [Tpo6usii 3apsa. JInaun HanpsHKEHHOCTH
alIeKTpruecKoro noust. OgHopoaHoe

SJICKTPHUYCCKOC I10JIC

[ToTeHIMATBEHOCTD ANMEKTPOCTATUICCKOTO
97 moJs1. Pa3HoCTh IMOTEHIINATIOB U
HaIpsHDKEHUE

IToTreHnnuanbpHas QHCPIuA 3aps/ia B
98 QJICKTPOCTATUYCCKOM IIO0JIC. ITorennman
SJICKTPOCTATUYCCKOI'O I1OJIA

CBs3b HaprDKéHHOCTI/I MOJIsT U pa3HOCTU

99 MOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOTO
IIOJIA

100 [IpyuHIHI Ccynepno3unuy JIEKTPUIECKUX

oJien

101 Pemenue 3amau

IIone Toueunoro 3apsAaa. Ilone PAaBHOMCPHO

102 .
3apsHKEHHON cepsl

[Tosie paBHOMEPHO 3apsKEHHOTO 0 00BEMY
103 mapa. [lone paBHOMEpPHO 3apsKEHHOMN
0eCKOHEYHOM! MIOCKOCTH

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

105 JIMBINEKTPUKHY U ITOJIYIIPOBOJHUKU B
AIEKTPOCTATUYECKOM I10JI€




Konaencarop. D1eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpa

107 [TapannenbHOE COeAMHEHNE KOHIEHCATOPOB

108 IlocnenoBaTenbHOE COSIMHEHIE
KOH/ICHCATOPOB

109 DHeprus 3apsyKeHHOI0 KOHJIEHCaTopa

110 Pemenne 3amau

11 JIBr>KeHUE 3apsHKCHHOW YacTHIIBI B
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Pemenue 3agau

113 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "DnekTpuyeckoe nosue"

114 KonTponbhas pabota mo Teme
"Onexrpuueckoe noiue"
Cuna toka. [locTossHHEII TOK. Y CI0BHS

115 CYyILLIECTBOBAHUS ITOCTOSHHOTO
3JIEKTPUYECKOTO TOKA

116 Wcrounuku Toka. Hanpsixenne u 3/1C

17 3akoH OMa JJis yyacTKa LEeMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTH COTIPOTUBIICHHUS OJTHOPOTHOTO

118 IIPOBOJHUKA OT €T0 JUIMHBI U TUIOLIAIN
MONEPEYHOI0 CEYEHUs

119 VenpHOE COMMPOTHRIICHHE BEIIECTBA.
Penrenue 3amau

120 [TocnenoBarenvHoOE, MapaiesbHOE,

CMCHIAHHOC COCANHCHUC MTPOBOAHUKOB




121 Pacuért pa3BeTBIEHHBIX MIEKTPUUECKUX
neneii. [Ipasuna Kupxroga
122 Penrtenue 3amau
123 Pabora anekTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua
124 Penrenue 3anau
MOIIHOCTD JEKTPUUYECKOTO TOKA.
125 TemnmoBas MOIIHOCTG, BRIACIICMAs Ha
pe3ucrope
126 Pemienue 3anau
127 OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE
HCTOYHHKA TOKa
128 3axon OMa 715 OJTHOM (3aMKHYTOM)
ANEKTPUYECKOMN LN
129 Penrenne 3agau 1
130 MOoOIHOCTh UICTOYHUKA TOKA 1
131 Kopotkoe 3ambikanue 1
132 KonzaeHncarop B 11enu NOCTOSIHHOTO TOKa 1
133 Pemenue 3amau 1
134 Pemenue 3agau no reme "l[locTostHHBIN
ANEKTPUUECKUI TOK"
135 Pemenne 3amau mo Teme "IlocTOSTHHBIHN
AIEKTPUYECKHUM TOK"
136 Pemenue 3agau no reme "llocTostHHBIN
AIEKTPUYECKHM TOK"
137 O06o001IeHe U CUCTEMaTH3alis 3HAaHUH 110
teMme "[1oCTOSHHBIN 21eKTpUUeCKnil TOK"




138

139

KonrtponbHas pabora no reme
"TTocTOSIHHBIN MEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘iCCKaSI MMPpOBOANMOCTD PAa3JIMYHbIX

BEILIECTB. DJIEKTPUUYECKUI TOK B METasLIax.
CBepXIpOBOIUMOCTD

140

DNEKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoJuToB. 3akoHbl Dapanest
JUTSL DJICKTPOIIH3a

141

142

DneKTpuueckuil Tok B razax. [lnazma

DNEKTPUYECKUN TOK B BAKyyMe.
BakyymHble npuGopsl

143
144

DNEKTPUUECKUH TOK B TOJIYIPOBOJHUKAX

[TomynpoBOIHUKOBBIE TPUOOPHI

145

146

147

Pu3nYecKuil NPAKTUKYM 110 TEME
"HM3MepeHue CUIIbl TOKA U HANIPSKEHUS B
LIENHU IOCTOSIHHOTO TOKA TP IIOMOILIHU
aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepsl
U3MepeHus PU3NYECKUX BETHMUUH MPU
MTOMOIIA KOMIIBIOTEPHBIX JATYUKOB"

Pu3nYeCcKUuil IPAKTUKYM I10 TEME
"N3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LETbI0 ONPEAEIICHUS MTHOBEHHOM
ckopocTH"

Pu3nYeCKUui IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs IIpu
IIPSAMOJIMHETHOM PaBHOYCKOPEHHOM




148

149

150

JIBYDKESHUHU 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH MYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

DuU3nYeCKui MPAKTUKYM 110 TEME
"N3mepeHune ycKopeHus CBOOOTHOTO
nangeHus" wim "M3yueHue ABUKEHUS Tea,
OpOILIEHHOT0 TOPU30HTAIBHO"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHue qBUKEHHs TeJla 10 OKPY>KHOCTH
C IOCTOSIHHOM 10 MOJIYJIFO CKOPOCTBhIO" MITN
"UccnenoBanue 3aBUCUMOCTH TIEpUOJA
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €Tro
napameTpoB"”

Du3nYeCcKu IPAKTUKYM I10 TEME
"M3MepeHue paBHOAECHCTBYIOLIEH CHIIBI
U JIBUKEHUH OpyCKa IO HaKJIOHHON
miockocTH" win "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HaKJIOHHOM IUIOCKOCTH Ha 3aJJaHHOE
paccTostHuE OT €ro Macchl”

151

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3UHOBOM 00pa3ile, oT ux nedopmarun”
nin "M3yueHue IBUKEHUS CUCTEMBI Te,
CBSI3aHHBIX HUTbIO, IEPEKUHYTON Yepe3
n€rkuii 610K"

152

DuU3nyeCKui MPAKTUKYM 10 TEME




"Nzmepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucumocty Frp(N)" mnu "Uccnenosanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
TUIOCKOCTH C IEPEMEHHBIM KOA(PUIIMEHTOM
Tpenus" win "M3ydeHue NBHKEHUsS rpysa
Ha BaJly ¢ TpeHuem"

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeJIa, UMEIOIIETO OCh BpalieHus"
i "KoHcTpyrpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" win "U3yuenue
YCTOHYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETO
MJI0IAb OTIOPHI"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo
TOpMO3HOMY IIyTh" My "M3Mepenune cuibl
TATH, CKOPOCTH MOJAEIH JIEKTPOMOOMIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cuisl" wm "HecnenoBaHue coXpaHeHuUs
MMITYJIbCA MPH YIIPYTOM B3aMUMOJICHCTBUM"
iy "M3MepeHne KNHEeTHYECKON YHEPTUH
TeJa 10 TOPMO3HOMY ITyTH"

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMeH/1I0BaHO HCIIOIb30BaHHE
nndposoii maboparopun)" win "N3yuenue
M30X0pHOTro npouecca" uim "HU3ydenne




156

n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"U3mepenne yienbHOM TeII0EMKOCTH" UiTn
"HccnenoBanue mnpolecca OCTbIBaHUS
BentectBa" uiu "Mccienosanue
agunabarHoro mponecca” mwim "M3ydenne
B3aUMOCBSI3M YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

157

158

dusnueckuil NpakKTUKYM 10 TeMe
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocrei" win "M3mepenue yaenbHON
TETJIOTHI TIaBJIeHus Jbaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NAapOB" WU
"N3mepenue abCOMIOTHOM BIaXKHOCTH
BO3/1yXa M OIIEHKa Macchl MMapoB B
nomerienun". Msmepenue kodpduureHta
MOBEPXHOCTHOT'O HATSKEHUS

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaO:xroienue npeBpalieHus SHepruu
3apsKEHHOTO KOHJEHCATOPA B YHEPTHUIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaILen
KoHaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHLINAJIOB (HAPSKEHUs) IpU
MOCJIeI0BATEILHOM COEIMHEHUHU
KOHJICHCATOPOB"

159

Du3n4eCcKUu IPAKTUKYM 110 TEME




"NccneqoBaHue CMENIAaHHOTO COSIUHEHUS
pesuctopoB" unu "M3Mepenue yieapHOro
COIPOTUBIICHUS IPOBOJIHUKOB" WK
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HaIPSKEHUS JUIsl JIAMITbl HaKaJTuBaHUs "

160

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue anekrponuza’ wim
"N3mepeHnue 3apsiia 0OJHOBAJIEHTHOTO HOHA"
wiu "HccnenoBanue 3aBUCUMOCTH
COIPOTUBIIEHUSI TEPMOPE3UCTOPA OT
temrepatypbl” uinu "CHATHE BOJBT-
aMIIEPHOM XapaKTEepUCTUKHU auoaa"

161

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
"KunemaTtuka"

162

163

164

PesepBuslit ypok. O6001IeHNE U
cHCTeMaTH3aIlus 3HAaHUH 110 TeMe
"lunamuka"

PesepBHrlit ypok. O60011IeHNE U
cucTeMaTu3aius 3Haguii mo teMe "CraTtuka
TBepaoro tena"

PesepBHriit ypok. O6001ICHHE U
CHUCTEMAaTH3allMsl 3HAaHUI 1o TeMe "3aKOHEBI
COXpaHEHHUs B MEXaHHUKe"

165

Peseprubrit ypok. O6001eHNE U
cucreMatusanys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3alHs 3HAHUH 110 TeME




167

"Tepmoaunamuka. TernnoBbie MaluHb!"

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

168

PesepBHeiit ypok. O600IICHHE U
CUCTEMAaTH3AIMsI 3HAHHUH 110 TeMe
"DnexkTpuueckoe mnoie"

169

170

Peseprublit ypok. O60011eHUE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTosIHHBIN AMEKTpUYECKUI TOK"

PesepBusiit ypok. O60011eHNE U
cucreMarusanusa 3Hagui 1mo reme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipakrueckue fll3y'{eﬂml :)Iﬁl;l:ll;OBaTeﬂbl-lble
padoThI padoTbI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHoe moJe. 1
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUMU. [TpuHImn
2 CyNEepHO3UIMU MATHUTHBIX ToJe. JInnnn 1
MarHUTHOW MHIYKIIUH
3 MarnuTHO€E 10J1€ IPOBOJHUKA C TOKOM. |
OmneiT OpcTena
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DIeKTpOU3MEpUTEIbHBIE TPHOOPHI
Cuuia Jlopeniia, e€ HampaBiICHUE U MOJTYJIb.
7 JIBrkeHne 3apsyKeHHON YacTHIBI B 1
OJIHOPOJAHOM MarHWTHOM I10JIe
Pemrenue 3anau 1
Pa6ora cunsl Jlopenia 1
10 Pemenue 3agau 1
1 MarsuTHoe 1nosje B BELECTBE. |
deppoMarHeTuKHy, rnapa- U J1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBA (heppPOMArHETUKOB. |

[Ipumenenue peppomMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemienne 3agau 1o reme "MarautHoe nose"

s SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIYKLIUU

16 OJ1C uHAYKIMHU

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 [IpaBuiio Jlenna

2 NunykruBHOCTH. KaTymka MHIYKTUBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKAa

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

25 Pemenue 3agau

26 O0o001IcHNEe U CHCTEMATH3alHsl 3HAHUH 110
TeMe "DnekTpoarnHamMuKa"

7 KonTponbhas pabota no teme
"OnexkrpoguHamMuka"

73 Konebarensuas cuctema. CBOOOIHEIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe 1 THHAMHYICCKOC

OIHCAaHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/II\/'I




DHepreTudeckoe onvMcanue. BoiBos
JTUHAMHUYECKOTO OMUCAHUsI TAPMOHUYECKHUX

30 KoJIeOaHU U3 UX SHEPTEeTHUECKOTO U
KMHEMAaTUIECKOTO OTTCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebGanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHMIA

32 MaTeMaTU4ecKoro MasTHuka. [lepuon
CBOOOIHBIX KOJIEOAHUN TTPYKHUHHOTO
MasiTHUKA

3 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosebanus. Pezonanc

34 ABTOKOJIE0aHUSA

35 Pewenue 3anau

36 VYpok-koH(pepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o01IeHre U cucTeMaTu3alys 3HaHUH 110
TteMe "MexaHnnueckue KonebaHus"

38 DNeKTpOMarHuTHhIE KOJIeOaHusI.
KonebarenbpHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYIBI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM
KOJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinyxkneHHbie

SJICKTPOMArHuTHBIC KoJIeOaHus




ITepemennsblit TOK. Pe3auctop u KoHaeHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa 1J1st JIEKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoIHOCTh MEPEMEHHOTO TOKA.

45 AMIUTUTYAHOE U IeHCTBYIOIIEE 3HAUEHUE
CWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHC B 3eKTpUUECKO# 1Ienu

47 Pemenne 3amau
NneansHbIi TpaHchopMmaTop.

48 [Ipon3BoacTBO, Iepenava u MoTpedacHue
ANEKTPUYECKOW SHEPTUH
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 anexkTpodHeprun. KynbTypa ucnons3oBanus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O0001eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110
TeMe "DeKTpoMarHuTHbIE KosieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpassyk u yasrpasByk. Lllymosoe

3arpsi3HEHNE OKPYKAIOIIEH cpelibl




57

58

Penrtenue 3anau

3JI€KTpOM3,I‘HPITHbI€ BOJIHBI. I/I3J1yqu1/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMArHUTHBIX BOJIH.
[IpuMeHeHue AIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. aﬂeKTpOMaFHI/ITHOC
3arpsA3HCHUC OKPY)KaIOIHCﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

CserT. 3aKOH NPSMOJIUHENHOTO
pacrpocTpaHeHHs cBeTa

Pemienne 3ama4q Ha MMPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBCTa

65

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

66

[Ipenomnenue cBera. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb MPeTOMICHHUS.
[TonHOE BHYTpEHHEE OTPa’KEHHE.
IIpenenbHBIN Yoy MOJHOTO BHYTPEHHETO
OTpakKeHUs

67

68

Pernienue 3a1a4 Ha MPUMEHEHUE 3aKOHOB
OTpaAXCHUSA U IMPEIIOMIICHUA CBETA

Xon stydeit B mpusMe. Jlucnepceust cBerTa.
CnoxHBIN cocTaB Oenoro csera. L{Ber




JInn3bel. ®OKyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o00pakxeHUi B IMH3AX U X
cUCTeMax. YBeJIUYEHHUE JTUH3bI
Pemenue 3agau Ha noctpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPHUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 Hurepdepennus crera

77 KorepeHTHbIE UCTOYHHUKH. Y CTIOBHUS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie naTeppepeHuu

80 Judpakuus csera

81 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAKCUMYMOB

82 Pemienue 3anau

23 [Torrepe¥HOCTh CBETOBBIX BOJH.
[Tonsipusanus ceera

84 Pemienue 3anau

85 CBeToBbIe SBJIEHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

Teme "OnTuka"




87 KoHnTtpoinbHas pabora o teme «OnTuka» 1
I'panuIbl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKHU U 1
MPUHIIUIT OTHOCUTEIIBHOCTH

29 [TocTynarel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCcTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. YcioBue

90 IpUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U
COKpAILEHHUE JITUHBI

91 DHeprus U UMMYJIbC PEISITUBUCTCKOM |
YaCTHUIIBI

9 CBsI3b MacChl C 3HEPTHEN U UMITYJILCOM |
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 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. 1
3axonbl poTorddekra

08 VYpasHenue DitHmTeitHa 111 porodrdpdexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue ceeta. Onwitel [1. H. JIeOenena 1

100 BousiHOBBIE CBOMCTBA YaCTHIL 1
Boumnsl ne bpoins. JlnuHa BOIHBL 1€

101 Bpotiins u pa3mepsl 00J1acTH JOKATU3ANN 1

JIBUKYILIEHCS YaCTULIbI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoILIeHUs HEOTIpeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 33124
KonTponbhas pabota nmo Temam: "OCHOBBI

107 CTO", "KopmycKyJIsspHO-BOJIHOBOI
nyanuzm"

108 OnBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynartsr bopa

110 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu
aToMa BOOpoza

11 CroHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siipa ['eiizenOepra-

113 WBaHeHKo. 3apsa 1 MacCcoOBOE YHCIIO Apa.
H3oTonel. PagnoakTuBHOCTH
3aKoH paaroakTUBHOTO pacmnana. CBolcTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue
PaAMOAKTUBHOCTH HA )KUBbIE OPTAHU3MBI.
Jo3umerpus
DOHeprus CBSI3U HYKJIOHOB B slipe. S nepHbie

115 cuibl. Jledekt maccol siapa. SAnepHbie

peakuuu. Snepueie peaktopsl. [IpoGembr




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
SHEPreTUKU

MeTobl perucTpaiyy u ucciae10BaHus
3JIEMEHTapHbIX YacTul]. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. bapuoHbI, ME30HBI U
nentoHsl. [IpencraBinenue o CtannapTHON
mojenu. KBapk-riitooHHas MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKON KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAYCHHUE
aCTPOHOMHUHU

119

[IpumMeHUMOCTh 3aKOHOB (PU3UKU JUISI
00BsICHEHUS PUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHUX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
PaaMOoTENECKOIIbl, BHEATMOC(EpHas
aCTpPOHOMHUS

121

122

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], INTAHETHI, UX BUAUMOE JIBIDKEHUE
Comaneunas cucreMa. Connne. CoaHeynas
akTUBHOCTH. McTounuk sneprun ConHia u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Junarpamma "crniekTpanbHbINA KIacc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM IOCIEI0BATEILHOCTH

125

126

127

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

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajJakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbioro B3psiBa.
PenukToBoe u3nyyeHue

128

Macmrabnas crpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnble npo0i1eMbl aCTpOHOMHUH

Du3n4eCcKu IPAKTUKYM I10 TEME
"UccnenqoBaHue MarHUTHOTO ITOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "MccnenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHUTa Ha paMKy ¢
TOKOM"

Pu3NYeCKUu IPAKTUKYM 110 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CUJIbI TOKA"
unu "OnpeneneHne MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuiibl Ammepa"

Du3n4eCcKUui IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

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

DuU3nYECKUi MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
niu "COopka MOJENH JIEKTPOMAarHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil NPAKTUKYM 110 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ min
"HccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIETIM NTIEPEMEHHOT0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne napamMmeTpoB 3ByKOBOW BOJIHBI"

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexia" win "llonyyenue usoOpaxeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Du3NYeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHuS OT BellecTBa (Ha MpuMepe




140

141

142

143

Kuakux auH3)" uinn "M3Mepenue
(OKYCHOTO paCCTOSIHHS PACCEHBAIOIINX
uH3"

DuU3nYECKUi MPAKTUKYM 10 TEME
"Habnronenue nqudpakunn, tHTEphEepeHITnN
Y noJsipu3anuu ceera'

Pu3n4eCKul IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PEISTUBUCTCKUX YacTull (1o pororpadusim
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne nocrosinHoM [lnanka Ha
OCHOBe HcciieioBaHus Gporoadppexra” um
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOANO] OT HANPsKEHUs "
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hOHA C
UCIIOJIb30BaHUEM JJO3UMETpa" WK
"HN3yueHue noriomeHus 0eTa-4acTury
aTIOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX TPUIIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MOMyIapus U sipKue
3BE3161" nian "HaOao1eHus B TEJIECKOI
JIyHbI, IUTAHET, TYMAHHOCTEW U 3BE3IHBIX
CKOIUICHHI"

146

O00011IeHNEe U CHCTEMATH3aLHs 3HAHHUI.
Ponb pusuku u actpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIbHOCTH YCIOBEKA

147

148

O06o00meHre U cucTeMaTu3aus 3HaHH.
Poub 1 MecTo (pm3KKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0001IcHNEe U CHCTEMATH3alKs 3HAHUI.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
MpEeJICTaBICHUN 0 PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O00011eHUE U CUCTEMATU3ALIMS 3HAHUM 110
Tteme "Kunemaruka"

O00011eHUE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "/Ilunamuka"

152

O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110
teme "CTtaTtuka TBepaoro tema"




153

154

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHIE U CUCTEMATU3AIUS 3HAHUM 110
teme "Tepmonunamuka. TemnoBbie
MAaIvHe!"

156

157

158

O06o00muIeHre U cUCTeMaTU3aIMsl 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHre U cucTeMaTu3alys 3HaHU| 1o
teMe "DnekTpuyeckoe nose"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTpUUECKN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALNS 3HAHUI 110
teme "Toku B pa3nnyHbIX cpeaax”
O0o001IeHNEe U CHCTEMAaTH3alKsl 3HAHUH 110
TeMe "MarautHoe nosne"

PesepBHelit ypok. O6001ICHHE U

cUCTEMAaTHU3aINA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AINA 3HAHUH 110 TEME
"Mexanundeckue Konedanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"DIeKTpOMarHuTHbIE KoyieOanus"




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTu3allus 3HaHUM 110 TeMe
"MexaHnYeCcKue 1 3JEKTPOMArHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanus 3HaHui no teme "OnTuka"
Peseprublit ypok. O60011eHUE U

cucTeMatu3anys 3HaHui mo treMe "OCHOBEI
CTO"

167

Peseprublit ypok. O60011eHuE U
CHCTEMaTH3alKs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

Peseprublit ypok. O60011eHUE U
cHcTeEMaTHU3alus 3HaHui o teme "dusunka
aroma"

PesepBHriit ypok. O60011IeHNE U
crucTemMaTu3alus 3HaHui no teme "dusnka
ATOMHOTO SIApa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUi 1o Teme
"JnemMeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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