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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yu€toM QeaepaibHOM paboueil mporpamMmbl Bocnutanusi 1 Konimeniuu
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTebHOE IPEIMETHOE COIepKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r mOpeacTaBiIEHUE O LEAX, COAEpPNKAHUM, OOIEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIPABJICHO HA CO3/IaHME YCIIOBUM NS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o ¢usnke ONpenenstoTcs IUTAHHUPYEMBIE Pe3yJbTaThl
OCBOECHUS Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIIHX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pPE3yJIbTaThl OCBOCHHS Kypca (QU3MKKH Ha yriayOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOABI, BBICTYMAas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1ero 00pa30BaHus MOJI0KEH
PS UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, H
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U IKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIEro ¢akropa ydeOHoro mpouecca. s yriay6néHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanud (PU3NYECKOT0 TpaKTHKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MIPOBOJIATCA B TMpoIlecce u3ydeHus paszzaena (temsl). [Ipu sTom mox pabotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo @uMke cHUCTeMa YYEHUYECKOrO JKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUIAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecreunBaercs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yOENsSETCA PEHICHUI0 PACUETHBIX W KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pas3iesioB. JlJis KaueCTBEHHBIX 3aja4
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MaTepualbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 000pyIOBaHWE [Jisi BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM  JOCTAaTOYHOCTH W  OOECMeYuBaeT MOCTaHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIeUHMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU 1EJIIMH U3yUeHUs] PUZUKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJie MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npoecCHOHANbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKHE 3HAHUS 111 OOBSICHEHUSI
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNd, aJleKBaTHOM YCIOBUSIM 3ajJaud, B TOM YHUCJE 3a/ad
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEICHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBFHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMme 1o (QHU3MKE TMepeyeHb JadopaTOPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KJTACC

Pazngen 1. Hayunbiii MeTOA O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce IMOo3HaHus Npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAsl KUIKOCTb, HWACATBHBINM Ta3, TOUCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Duzndeckas
TEOpHUs.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne cuiibl TOKa W HANPSHKEHUS B LEMU MOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO € LH(ppoBoM naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Paguyc-BekTop MaTepuagbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTh) W
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUAIbHON TOYKH OT BPEMEHH U HX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuHeitHoe  aBmkeHUe. [IBUKEHHE  MaTepUAIBHOM TOYKH MO
OKPY>KHOCTH. YTJIOBas M JIMHEWHass CKOpocTh. Ilepmoa u yacrtora oOpaieHwus.



[lenTpocTpeMuTenbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIIMAIbHOE) U TIOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApsANIOB, LIEMHbIE, MIECTEpEHYATHIE W PEMEHHBIE TNEPENAyH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALMSA KMHEMATHUYECKUX XaPAKTEPHUCTHUK
JIBHDKCHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus npeaebHOro NeEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre TBMKEHUN C UCTIOJI30BAaHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHue ckopocTy IPU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YriI0BOl CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUH, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
Te€Ja B Pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3ydeHne HEpaBHOMEPHOTO ABMKEHHUS C LEIBIO ONPEACIECHUS MTHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpeHUs MPU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBUKEHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanye 3aBUCHMOCTH IIyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBUOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHIO0BaHO
WCIIOJIb30BaHNe IU(PPOBOM 1a0OPATOPUH).

W3yuyenune nABWXEHHS Tena, OpOIIEHHOro Tropu3oHTainbHO. [IpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JaTbHOCTHIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne IBHKEHMS Tella N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TNEpHoAa OOpallleHUs] KOHUYECKOTrO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH HproroHa. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHumn cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MatepuaibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepranbHbBIX TOYEK.



3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJICHTHOCTh T'PABUTALMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT reorpaduueckod MmMHUPOTHL. J[BHKkeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEHHSI CKOJBXKEHHUSI M Cuja TPEHUs
nokosi. Koaddumment tpenus. Cuna cOnmpoTUBICHUS NpPU JBUKEHUU Tejla B
YKUIKOCTH WIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBLHOTO ABUKCHHUS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIINUITHHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

HabGnronenue nBMKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEJIBHO HENHEPLUAIBHON CHUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUUAIBLHOM CHCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAIOUIUX B PE3yJIbTaTe B3AUMOICHCTBUS TEI.

N3mepenune macc mo B3auMOJCHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NMOABEME U MA/ICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JIBM)KCHUHM OpyCKa M0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHHM JBUKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 33JaHHOE PAaCCTOSIHUE OT €ro MaCCHhI.

HccnenoBanre 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIKUX B IMPYKHHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

W3yyeHue NBUKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HUTBIO, MEPEKUHYTON Yepes
NErkuit OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucuMOCTH Fpp(N).

HccnenoBanuie nBHKeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

M3yuyeHue ABUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.



AbcomotHO TBEpoe Teno. llocTymarenpbHOoe M BpallaTeNbHOE JBUKEHHE
TBEpHOro Teiaa. MOMEHT CHibl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxxeHue Cuil, IPUIIOKEHHBIX K TBEpAOMY Teily. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TEA.

YcroiiunBoe, HeycTouMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IIPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIA KPaH, peMIETIaThIE KOHCTPYKIIUH.

Hemoncmpauyuu.

YcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TEJA, HWMEIOIIETO OCh
BpAILLCHHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PACUYET CHUJI YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTU TBEPAOTO TEJA, UMEIOLIEr0 IUIOIIAb OIIOPHI.

Tema 4. 3axonvl coOXpaneHusn 6 MmexaHukxe.

NMnynbc MaTepuanbHOM TOUKHU, CHCTEMBI MaTEPUAIBHBIX TOUEK. L{eHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMIysibC CHIIBI M U3MEHEHHUE UMITYJIbCA TeJlA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

MoMeHT umnynbca MaTepHANBHOW TOYKM. lIpencraBieHne o COXpaHEHHH
MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuu. [paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTh CUIIBI.

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

[loreHnManbHblE W HENOTEHUMANbHbIE CuUibl. [loTeHnumaneHas >HEprus.
[loTenmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTALMOHHOM mose. [loreHnmanpHas sHeprus
TeJla B IPaBUTALIMOHHOM I10JIe OJHOPOJHOTO IIapa (BHYTpU U BHE Iiapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUYECKast CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATbHBIX CHJII C H3MEHEHHEM MEXaHU4EeCKOU
DHEPIUM CUCTEMBI TEJ. 3AKOH COXPAHEHHSI MEXaHNYECKOU SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHenue bepHy/nn 17 MICAIBHOM KUJKOCTH Kak CIIEICTBUE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MTPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYXKUHHBIA MHUCTOJET, THUPOCKOM, (PUIYpHOE KaTaHHWE Ha
KOHBKax.

Hemoncmpayuu.



3aKOH COXPAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CHUJIBL.

W3MeHeHue 3Hepruu Tela Mpu COBEPIICHNUN PabOTHI.

B3anmHbIe TNpeBpallleHUs] KUHETHYECKONM WM IMOTEHLHAIbHOW SHEPrud MpH
JICVICTBUM HA TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOIHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU DJIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TEJIa C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

OmnpeneneHue pabOThl CWIBI TPEHUSI NPU ABWXKEHUM Tejla MO HAKJIOHHOU
IJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KMHeTnyeckorn Tteopun (MKT), ux
onbITHOe oOocHOBaHue. [uddysus. bpoyHOBCkoe JBMXKEHHE. XapakTep
JBWKCHHS W B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpPOEHUs TIa3oB,
KUIKOCTEH U TBEPABIX TN M OOBSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE JTHUX
Mozeneil. Macca u  pasmepbl Mojekyd (atomoB). KonuyecTBO BeriecTBa.
[ToctostnHass ABoranpo.

TennoBoe paBHOBecue. TemmepaTypa u cmocoobl e€ u3mepenus. Illkama
temneparyp Llenbcusi.

Mogenp neanbHOTO ra3a B MOJEKYJIAPHO-KUHETUYECKON TEOPUU: YACTUILIBI
rasza JBWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporeccsl B
UJCATbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ paduueckoe
MPE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBA3p  MEXIy JaBJICHUEM U CPEAHEM KUHETUYECKOW DHEprueu
MOCTYNaTEILHOIO TEIJIOBOTO JBUXKEHUS MOJEKYJ HJCAIHHOrO raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH HICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITEpaTypbl TEPMOTUHAMUYECKON CUCTEMBI CO CPETHEH
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JABUKEHUS €€ YaCTHII.

TexHuueckrue yCTPOWCTBA M TEXHOJOTHUYECKHUE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydeHne HaHOMAaTePUaJIOB.

Hemoncmpauyuu.



Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buieoponuk ¢ 3anuchi0 peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Huddy3ust sxkuaKocTe.

Mogaens onbita IlITepHa.

[IpuTsyKeHUE MOJIEKYL.

Mopenu KpucTamIm4ecKuX pemeToK.

HabGnronenue u rcciie1oBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXITY TOpPSUYEl U XOJIOAHOU BOJOMA.

W3yyeHue H30TEpPMUYECKOrO Mpounecca (PEeKOMEHIAOBAHO MCIOJIb30BaAHUE
udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckass (T/]) cucrema. 3amgaHuie BHENIHUX YCIOBUH IS
TEPMOJMHAMUUYECKON CUCTEMBI. BHelIHUe U BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOAMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHSI BEIWYWH, ONMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMonpoW3BONbHAsA — pellaKcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeanbHOro ra3a B TEPMOAMHAMMKE — CHCTEMa YPaBHEHMM:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
YcnoBus MPUMEHMMOCTH 3TOM MOJENIN: HU3KAasl KOHIIEHTpAUUsl 4acTHUL, BBICOKHE
TEeMIIEpaTypbl. BelpaxkeHue Uit BHYTPEHHEW DHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3ucratnyeckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMUKe. Beruncienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  crnoco0 — M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHusi pabotel. KonBekuus,
TEIUIONPOBOHOCTbD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tenma. YaelbHas W MOJISIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHUE Maiepa. YaenbHas TeEIUIOTa CrOpPaHUs
tornuBa. Pacu€r KonuuecTBa TemiuoThl mpu  Teruionepenaude. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KommuecTBo
TEIJIOTBI W paboTa Kak  Mepbl  M3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJNHAMUYECKON CUCTEMBI.



Bropoii 3akoH TepMOJAMHAMHMKHM JJIi PABHOBECHBIX MIPOLIECCOB: 4epe3s
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOIUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3akoH  TEpMOJMHAMHMKH JiJIi  HEPaBHOBECHBIX  IPOIECCOB:
HEBO3MOXKHO TI€pe/IaTh TEIUIOTY OT 00Jiee XOJIOHOTo Tena K 0osiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne gerctBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJIOTMYECKHUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpPHBIA JBUTATENN, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJO0B C
WCITI0JIb30BAaHUEM TEILJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U AJICKTPOIHEPTHH.

Hemoncmpauuu.

N3meHeHne TeMiepaTypsl Mpy aiuadaTudeCKoM paCcIIUPEHUH.

Bo3aymHoe orauso.

CpaBHeHUE yAENBHBIX TEINIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETU TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenue yaenpHON TENI0EMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3yueHne B3aMMOCBA3M HDHEPTHM MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbl KUTICHUS AKUJKOCTEH.

Tema 3. Acpecammuvie cocmoanus eeuwyecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanus. VcnmapeHue u KumeHue. YjenabHas
TeIJI0Ta NapooOpa3oBaHUsI.

HacelllleHHbIE W HEHAcChIlIEHHblE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACBIIICHHOTO TMapa. 3aBUCUMOCTh TEMIIEPATYPhbl KUTIEHUSI OT TaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTbD.

Tépnoe Teno. Kpucrammmyueckue n amopdubie Tema. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lnaBieHne W Kpuctalu3anus. YJIelbHas TEIUIOoTa IUIABJICHUSI.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarimii.



TemnmoBoe pacuMpeHHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEWHOE
pacmupenre. AHTapPMOHHU3M TETUIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK IPUYNHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0aax.

YpaBHeHuUe TerIoBoro OagaHca.

[ToBepxHocTHOE HaTskeHHE. Kon(h(UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmnspasie siBnenus. J(aBieHne no UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TemnmoBoe pacmpeHue.

CBoiICTBA HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHW>KEHHOM JIaBIICHUHU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUSL.

OMBITH C MBUTbHBIMU TJIEHKAMH.

CmaunBaHue.

Kanumisipabie aBiIeHUS.

Mopenu HEHbIOTOHOBCKOM KUJIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner negopmanuii.

Hab6mronenne mansix aedopMariuid.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHNS JKUIKOCTEM.

N3mepeHne yaenbHON TENJIOTHI IIJIABJICHHUS JIBJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKa MacChl MapoB B
IIOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEpXHOCTHOTO HATSXKCHMUS.

N3mepenue monyns FOHra.

WccnenoBanre 3aBUCMMOCTH Jedopmarnuu  pe3MHOBOro obOpasma OT
IIPUJIOKEHHOU K HEMY CHIJIBI.

Paznen 4. JiaekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe noine.

OJNeKTpu3alusl Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsaaoB. [IpoOBOAHUKM, [HUAJIEKTPUKA ¢ MOJYHPOBOAHUKH.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

Onextpuyeckoe noje. Ero neiicTBue Ha 3JEKTPUUYECKHE 3apsiibl.



HanpsokéaHocTh  anekTpuueckoro  mosist.  [IpoOuHwit  3apsa.  Jlunum
HAIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJisl. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOTO ITONSA. Pa3HOCTH NMOTEHIMATIOB H
HanpspbkeHue. [loTeHnuanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAaN 3IEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSHYKEHHOCTH TOJIS U Pa3HOCTU
NOTEHIMAIOB ISl 3JIEKTPOCTATUYECKOrO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CYTIEPIIO3ULIN dJIEKTPUIECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o00bEéMy 1iapa. Ilose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
DKBHUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHSA 3aPs/IOB.

JluanexTpuku B AIEKTPOCTATUYECKOM T0JIE. JudnexkTpruyeckas
IIPOHUIIAEMOCTbH BELIECTBA.

Konzencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHoe coenMHEHNE KOHIeHCcaTopoB. [locienoBarenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBrmxkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHu4YecKkrue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHE 3JIEKTPOIpHOOpOB,
KOHJIeHCaTOphI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

VY CTpoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOLAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHULIAEMOCTH.

DHEPrust JIEKTPUUECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOpA.

3apsaKa U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii skcnepumenm, navopamopnsie padomuol, npAKMUKYM.

OneHka CHIT B3aMMOJICHCTBHS 3aPSKEHHBIX TEJL.

HabGnronenue npeBpallieHus SHEPTUH 3apsDKEHHOTO0 KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LEIH, COAEpKAIIE KOHAEHCATOP.



Pacnpenenenue pa3HOCTH NOTEHIMAJIOB (HampsKEeHMST ) pu
MOCJIEA0BATEILHOM COEAMHEHUN KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyuecKuil mox.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McTouHUKH
toka. Hammpsokenune U u OJ1C £ .

3akon Oma 1Jig yyacTka IeMu.

DIIEKTPUYECKOE COIIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY 1esbHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUieIbHOE, CMEIIAHHOE COCAMHEHUE MPOBOJAHUKOB.
Pacuét pa3BeTBn€HHBIX ekTpruueckux meneil. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xxoymns—JIeHna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTHUBJIIEHWE HWCTOYHMKA TOKa. 3akoH Owma mid
MOJTHOM  (3aMKHYTOM) JJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambikanue.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHH4eCckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKON SHEPTHUHU.

Jemoncmpayuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS NI PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA OT COMIPOTUBJIEHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Tpsamoe n3mepenue I/]C. KopoTkoe 3amMbIkaHNE raJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crioco6bl coennHeHust UICTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHWJIBI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

HccnenoBanre CMEMIAHHOTO COSIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS JJISL  JIAMITBI
HaKaJIMBaHMUS.

YBenuueHue npejesna u3MepeHus amnepMerpa (BoabTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.



Hccnenosanne 3aBucumMoctd J/[C ranpBaHMYECKOrO 3JIEMEHTa OT BPEMEHHU
MpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXKY IMOJKOCAMU MCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMN.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3iuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTbH COINPOTUBICHUS METAIOB OT
TemnepaTtypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX IMYYKOB.

[TomynpoBOJHUKH. CoOcTBeHHas u npuMecHast MPOBOJANUMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoia. [omynmpoBoIHUKOBBIE TPUOOPHI.

DNEKTPUYECKUA TOK B AJIEKTPOJIMTAX. DJIEKTPOJIUTHYECKAs JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes I AIEKTPOIHN3a.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznmuuneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra30pa3psiaHbIe
JaMIIbl, JJIEKTPOHHO-ITyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3uCTOp, (HOTOAMON, CBETOAUOM, TajlbBaHHWKA, paPUHUPOBAHHE MEJH,
BBITIJIABKA aJTIOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI dJiekTponu3a Papaaes.

M ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHeHUE POBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOJAMMOCTD AUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJICHUSI ~ TEPMOpPE3UCTOpA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUM (PHU3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,



ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUEeHHYECKHMH  HKCIEPHUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

MexnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBISIETCS C YYETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnvle nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMOO08 HAYYHO20
nO3HaAHUA: SIBICHUE, HAYYHBIH (haKT, TUIIOTe3a, (PU3MYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHHE,
HOTPELIHOCTH U3MEPEHUI, U3MEPUTENBbHBIE TPUOOPHI, IUPPOBast 1adopaTOpusl.

Mamemamuxka: pemieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKUUS,
napaboia, runepboa, ux rpaQuKy U CBOWCTBA. TpUroHoMeTpuyeckrue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTopbl ¥ X MPOEKIMU HA OCH KOOPJIHUHAT, CI0KEHNE BEKTOPOB.

Buonozua: mexannueckoe IBWKEHUE B KUBOW Mpupoae, 1updys3usi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl,
yTHIH3anuss OWMOOPraHMYECKOro TOIUIMBA ISl  BBIPAOOTKH  «TEIJIOBO» U
JIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4eHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH U ra3oB, KUJKUE KPHUCTAIUIIbI, HIEKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeodOpa3oBaHUE JBHKEHUN C HUCIOJIB30BAHMEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. JiekTpoanHamMuKa.

Tema 4. Maznummnoe noane.

BzauMmonelcTBHE MNOCTOSHHBIX MArHUTOB M MPOBOJHHKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.



MarauuTtHoe 1moJie IpPOBOJHUKA C TOKOM (MPSMOIro MPOBOJHUKA, KAaTYUIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cunia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuia JlopeHua, €€ HanpaBieHUE U MOJYJIb. J[BUKEHUE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MarunuTtHoe 1nose B BemiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTUKHU.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKUE TPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.

Jemoncmpayuu.

Kaptuna 7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIMH MOJIA JJIMHHOTO MPSIMOT0O TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoielicTBuEe JBYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmkeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTHKOB.

HccnenoBanue AeCTBUSI NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW UHAYKIIUU HA OCHOBE M3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uaaykuun. OJIC wHAyKnMu. 3aKOH BJIEKTPOMArHWUTHOM uHaykuuu Dapajnes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTUBHOCTH B II€MH IOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTPONCTBA W TEXHOJOTMYECKHUE MPOIECChl: MHAYKIIMOHHAS
Meyb, COJICHOMU/I, 3aIllUTa OT JICKTPU3AIMHU TeJl MPU ABWKCHUH B MAarHUTHOM T10JIE
3eMuIH.

Hemoncmpayuu.



HaGmronenue siBeHus 3JeKTPOMArHUTHOW WHTYKITUH.

HccnenoBanne 3aBucumoct IOJC MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenna.

[Tamenrie MarHuTa B aIlOMUHHAEBOM (MEIHOMN) TpyOe.

SIBneHre cCaMOUHIYKIIUH.

HccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHUK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, navopamopnsie padomul, nPAKMUKYM.

HccnenoBanue siBJICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OnpeneneHne NHIYKIIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUSI CAMOUHYKIIUH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue konedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron MambiXx CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TIPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux kojaebanusx. BeiHyX/1eHHbIC KOeOaHus1. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOICOQHUSI.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHUl rpy3a Ha HUTHU OT
aMILTATYIBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEpHo1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUHN 00 UACATBPHON MOJICIN MTPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJICOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJIEOAHUIM.

Habmronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomeul, npaKMUKyM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSHOTO M MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAOMIMX KOJIeOaHHA.

HccnenoBanue BHIHYKICHHBIX KOJICOAHHI.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmysna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCATopa ¢ aMIUIMTY/A0M CHIIbI TOKa B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPrUU B UACAIBHOM KOJEOATEIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

IlepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya W moTpedIeHUE
ANEKTPUYECKON SHEPTUH.

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

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JMHUM JIEKTporepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB YaCTOThI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpaA.

OcuuiiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOAHUM.

Mopenp 3IeKTpOMarHuTHOTO TeHEepaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTyumika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.

Mopnenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tpancpopmaropa.



HccnenoBanne MEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMJIeHHe, MHTephepeHIus U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paIuonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusp,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUN.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenune uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

HabGnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

Oo6HapyxeHue nHPpakpacHOro U yIbTpahroIECTOBOTO U3ITYUEHUMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3y4yeHue pacnpoCTpaHEeHHsI 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonMHEHOE PacCIpOCTpaHEHUE CBETa B OAHOPOAHOM cpene. JIyd csera.
To4yeuyHbIll HICTOYHUK CBETA.



OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuit B
wiockoM 3epkane. Cepudeckue 3epkana.

[IpenomineHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTElNb
npenaomiieHusl. OTHOCUTENBHBIN MTOKa3aTelb npesoMiieHns . [10CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. [ducnepcust cera. CiioxHBIA cocTaB O€lI0ro CBETa.
IBerT.

[lonHoe BHyTpeHHEEe oTpaxkeHue. [IpenenpHblil yroa MOJHOTO BHYTPEHHETO
OTPaKECHMUS.

CoOuparormie ¥ pacceuBaroniue JWH3BL. ToHKas nwH3a. DOoKycHOE
paccTossHUE M OINTHYECKass CHJa TOHKOW JHMH3BL. 3aBHUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOM cdepruyeckod JIMH3BI OT €€ TE€OMETPUU M OTHOCUTEIHHOIO
MOKA3aTeNsl MPEJIOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JIMH3Y IMOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckord ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIHMH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crnocoOHOCTh. [1a3 kKak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepsl KilacCcHyecKux
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
INIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JIyma,
nepuckon, Qoroannapar, MUKpPOCKOI, MPOEKIMOHHBIN anmapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIEHHs CBETA.

Habnrogenue noJHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBOIA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YeEpe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUN B JIMH3aX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronerune natepdepeHInm cBeTa.

Hab6nronenue nBeTOB TOHKUX TJIEHOK.



HaGmronenue nudpakiuu cBera.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoOHHOTO CHEKTpa.

HabGmronenue nucnepcuu cBera.

HabGmronenue nonsipusaiuu cBeTa.

[IpumMeHeHne NoJIAPOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

M3mepenune noka3aTens NpeJOMIICHHS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUSI OT BeliecTBa (Ha
pUMEPE KUJKUX JTHH3).

H3mepenne pOKyCHOTO pacCTOSIHUS PACCENBAOIINX JIUH3.

[Tomyuenune n300paxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tosryuenue n300pakeHUsl B CUCTEME U3 JIBYX JIMH3.

KoHcTpyHnpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 OJISIpU3aIii CBETA.

N3yyeHue noyisipu3aiuu cBeTa, OTPaAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTepPEpeHIINH JIa3€pPHOTO U3ITyUYEHUS HA IBYX LIEISIX.

HabGmronenune nucnepcun.

Habmronenue u uccienoBanue nuppakiinoOHHOTO CIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[lomydyenue cnekTpa U3Iy4eHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKHU.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH.

['panuubl  IIPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctynarsl
CHeuaibHOU TEOPUH OTHOCUTEIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoOpazoBanusi  JlopeHiia.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpAIIECHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKOM YaCTULIBI. DHEPTHU
MIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHIL.

YyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIOyJbCa MW DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3aPSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBeCcHOE TeIIOBOE M3JIydeHUE (M3IydeHUe aOCOTIOTHO YEPHOTO Teja).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.



dotoaddext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
Onnmreiina ansa potospdexra. «Kpacnas rpanunay porosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, [JaBJIICHHE CBETa Ha aOCOJIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxarouryr MoBepxHocTh). OmbiTel I1. H.
JleOenena.

BosHoBBIE cBOMCTBA yacTul. Bonnel ne bpoird. Jlnuna BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUUu JABWXKYyLIeWcsa dactulbl. KopmycKymispHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 31eKTpoHOB Ha KpUCTAIIIAX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOLIECHUSI HEONpPeneIEHHOCTEH
['eitzenbepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTOMATUYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOUO/.

Jlemoncmpayuu.

®doTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToapdekra.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

Ceeroguon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosiuaoi [lmanka Ha ocHOBe uccienoBanus Gororddekra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @usuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOoeHUs aroMma. I[lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHre (pOTOHOB MpHU MEPEXojie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.

Bunpl ciektpoB. CIeKTp ypOBHEM SJHEPTUH ATOMA BOJOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TyueHue creta. Jlazep.

TexHndeckue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenue TMHENYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

OmnpeneneHue JIMHBI BOJIHBI JJa3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HaOmronenue tMHENYaToro CriekTpa.

HccnenoBanne CrekTpa pa3pe:KeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocTossHHOM Punbepra.



Tema 3. Duszuka amomHo20 A0pa U INEMEeHMAPHBIX YACMUY.

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aunbda-pacnaj. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nydeHue.

3aKkOH pPaJAMOAKTUBHOTO pacnaga. PagnoakTUBHBIE H30TOMNBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4eHHs. BiusHUEe palOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EctecTBenHslit poH u3nydenus. Jlozumerpusi.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macch siapa.

SAnepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Metoasl perucTpali U UCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHLI.

dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgaptHo Mojenu. TéMHas marepus U TEMHas
SHEPrusl.

EnunHcTBO Qusnyueckoil KapTUHBI MHPA.

TexHuyeckue yCcTpoilcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JI03UMETPA.

N3yudenne noraomeHus: 6eTa-4acTUll aTIOMUHUEM.

Paszneua 8. DiieMeHTBHI ACTPOHOMUM U ACTPOQU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsi OOBSICHEHUS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpoHOMUYECKHX HCcaenoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTbI, PAIUOTEIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUS.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJlacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOW MOCJEA0BATEIbHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpeMEHHBIE TIPEJCTABICHHUS O MPOUCXOXKACHUU U dBoitonnu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3I.



Mineunsiii [Iyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBa3zapbl. YEpHBIE IBIPBI B SApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUEeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

HaGmronenust 3B€3/HOr0 HEOGA HEBOOPYXKEHHBIM TJIa30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM JIJIsi ONPE/IeTICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJIyHIapusi U sIpKue
3BE3BI.

HaGmonenuss B Teneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOIUICHUH.

Du3nyecKuil MPAKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYUH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MYEeCKUX BEIUYHMH, NPOBEPKA MPEMJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKHWX  paszleinax «YUYEHUYECKUUA  SKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTHKYM).

O6o01maronee NOBTOPEHUE.

O6o0uIeHne U cucTeMaTU3alus CoJepKaHusl pasliesoB Kypca «MexaHuKay,
«MonekynspHas (u3uka U TEPMOJAUHAMUKAY, «NEKTpoarnHamMuKkay, «Konedanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponp ¢usukm u acTpoHOMHUHM B SKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUYEHUE ONMMUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ngecKoil Teopuu, posib (HPU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMI
0 (u3MUYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIE CBA3H.

N3yuenne «kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILIECTBIIETCS C YUETOM COAEPHKATEIBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTUKH, OUOJIOTUM, XUMHUH, TeOrpauu U TEXHOJIOTHUH.

Meosicnpeomemmnole nonamus, C6A3aHHbIE C USYUCHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DAaKT, rumotesa, (uU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJEINb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(GYHKIUM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOpPHI M MX IPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKuMA. [Ipu3Haku mOHO0US TPEYTOJHLHUKOB,
OTpeieNICHUE MIOMAAN IJIOCKUX QUTyp U 00bEMa Tell.

Buonocun: >nektpuyeckue SBIEHUS B JKUBOW MpUPOJE, KoJieOaTEIbHbIE
JBIWKEHUS B JKMBOM IPUPOJE, OKOJOTMYECKHE PHUCKUM ITIPH IMPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMArHOCTUKAa B MEIWLIMHE, ONTUYECKHE SBICHUS B JKUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAsi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIN3.

T'eocpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUraTeNb SIKOOM, reHepaTtop MEepEeMEHHOr0 TOKA, MHIYKIMOHHAs IEyb,
JMHUY 3JIEKTpONepeay, 3JIeKTPOJIBUraTelb, pajap, paluonpuEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJIHEYHAsl OaTapesi, CITyTHUKOBbBIE
NPUEMHUKH, SACpHAas DHEPreTMKa W 3KOJIOTMYECKHE aCIEeKThl €€ pa3BUTHS.



INIAHUPYEMBIE PE3VYIJIBTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM [LIEHHOCTSIM POCCHUHCKOIrO OOIIEeCTBAa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBAa;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJECUCTBOBaTh C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCHUICKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:

e HHTEpEC K pa3nu4HbIM cepam mpodecCuoOHATBHON JAESTEIHLHOCTH, B TOM

YyuCcJ€ CBSI3aHHBIM C (U3UKOM W TEXHUKOM, YMEHHE COBeplIaTh



OCO3HAHHBIN BBIOOP Oyaylel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIC TITaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOW KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOoOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHHUE JICMCTBUM B OKPYXKAIOIICH Cpele Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MO3HAHU:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAy4YHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENBHO  (pOpMyJIHMpOBaTh U aKTyaJlIM3UpOBaThb MpoOJIEMY,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATENBHOCTH, 33/aBaTh IAPAaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBIISAITh  3aKOHOMEPHOCTH M MPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLEHUBATH COOTBETCTBHE
pPE3yNbTATOB LIEISAM, OLIEHUBATh PUCKU MOCIIEICTBUN N€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

Bba3oBnlie uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHATHSIMHA M METOJIaMH
bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-HCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATeIBHOCTH B 00JIACTH (PU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEIbHOMY IOMCKY METOJOB pelleHHus 3agad (U3UUYECKOro
COJEpKaHUsl, MIPUMEHEHHUIO Pa3IMYHbIX METOI0B TO3HAHMS,;

BJIAQJIETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POpPMYyJIUpPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalUuU (PU3HMUECKOTO CONEp KaHUs
U3 HWCTOYHMKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHaJlIW3, CUCTEMATHU3ALMI0 M WHTEPHPETALMI0 HHPOPMALMHU Pa3TUUHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMaIMM M UEJIeBOM ayAuTOpuH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTU3ALIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA U BO BHEYPOUYHOU
NeSITeIbHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(MDIUKTHBIX CHTyallMii W CMsr4aTh
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

MOHMMATh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHOM U
WHIUBUYaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHUM C Yy4ETOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

NpUHUMATh 1€TM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUSL 1O €€ JOCTHXKEHHUIO: COCTaBJISATh IUIaH
NENUCTBUMN, paclpeieIsiTh POJIM C Y4ETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXKIOr0 y4acTHUKA KOMaH/bl B
001t pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeiaratb HOBBIE IPOEKTHI, OLICHUBATh HJIEM C IO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTHBHOE CTPATETMUYECKOE IOBEICHHE B PA3TUYHBIX
CUTyallusX, TMpOSBIATH  TBOPYECTBO M  BOOOpakeHUE,  OBITh
WHUIIAATHBHBIM.

PeryjasiTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE IelicTBUS
Camoopranuzamnus:

CaMOCTOATENIPHO ~ OCYILECTBIISATh MO3HABATENIBHYIO JESITENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHM, BBISABJISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CHUTYaIIHsIM;

pacuMpsTh ~paMKd ~ y4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUM;

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

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIoCcOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JIPYAMIIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B JI€STEIILHOCT,
OLICHUBATh COOTBETCTBUE PE3YIIbTATOB LEISAM;

BJIaJICTh HAaBBIKAMHM II03HABATEIIPHOW pediiekcun Kak  OCO3HAHHS
COBEPIIAEMBIX JEHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMUI;



UCIIOJIb30BaTh NPUEMBI pediekcuu s OLEHKUM CUTyallud, BbIOOpa
BEPHOTI'O PELLECHUS;

YMETh OLIEHUBATh PUCKH W CBOEBPEMEHHO NMPUHUMATh PEIIEHUS IO UX
CHUKEHMUIO;

OpPUHUMATh MOTHBBI W apryMEHTBhI JIPYTUX TMpPU aHAJU3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

MPUHUMAaTh MOTHBBI U apryMEHThI JIPYTHX MpPU aHAIM3E PE3yJIbTaTOB
NeSTEeIbHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYIHX HA OMIHOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
bu3uKe UIT  ypOBHA CpeaHEro oO0mero o0pa3oBaHUA Yy OOyYaromuxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOIIMOHAIIBHOE COCTOSTHUE, BUIETh HAINPABIEHUS PA3BUTHS COOCTBEHHOM
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETYJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE PUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJEHUE, CIOCOOHOCTh aalTHPOBATHCS K
YMOIIMOHAJIBHBIM W3MEHEHUSIM U MPOSBISATh TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIEXy, ONTUMH3M, THULMATUBHOCTh, YMEHHE J€HCTBOBATH, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHHMMATh  3MOLIMOHAJIBHOE
COCTOSIHUE JAPYIMX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xonmy oOyuenuss B I0 knacce npeaMeTHbIe pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMECHUH:

MOHUMATh POJb (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
OKOJIOTUYECKOM, COIMAIBHOW ¥ JOTHYECKOM cdepax IesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4YHOH KapTUHE MUpa,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QyHKIUNA  (PUBHMYECKOW TEOpUU —  MEXaHUKH,



MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (PU3UUECKON TEOPHUH B
(dbopMUpOBaHNY MIPEJICTABICHH O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJCIeH (U3UYSCKUX Tel U
MpoLIECCOB (SIBJICHUM): WHEpIMalbHAas cHUCTeMa OTcuéra, abCOJIOTHO
TBEpIOE TEJIO, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOHOE TMajaeHue, aOCOMIOTHO ympyras aedopManus, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOIro (KPUCTAUIMYECKOI0) Teja, UACaNbHBIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE 3JIEKTPHUUECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUllbl, 00JIaCTHM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOMMA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPAaHUYEHHOCTh UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXAaHHUYECKHE TIPOLECChl U  SBJICHHS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBIDKCHUS, TpeoOpazoBaHus [amuiess Jyisi CKOPOCTH M TEepeMeElIeHUs,
3akOoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YCJIOBUSL paBHOBECHUs] TBEPJAOro Teia), MOpPU HATOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HMIIYJIbCA U
MEXAHUYECKON DHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHUSI, UCIIOJIb3YS
ocHoBHble moJoxkeHuss MKT u 3akoHbl MOJIEKYJSIpHOU (U3UMKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHWS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KUHETUYECKOU
SHEPTUEN TEIJIOBOrO JBWKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UICATBHOTO
raza C KOHLEHTpPAallMEN MOJIEKYJ M €ro TEMIEpAaTypol, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHMS] PHEPIUU B TEIUIOBBIX MPONECCAx), IPU ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, yKa3bIBaTh YCIOBUS
MPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJU3UPOBaTh W OOBSACHITH JJICKTPUUYECKUE SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsaa, 3aKOH Kyiona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TOJI, MPUHUUIN CYNEPHO3UIUU 3JIEKTPUUYECKUX
MOJIEW, MPU ATOM YKasbiBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a



TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH Jlxoyms—Jlenua,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONMKCHIBATh (PU3WYECKHUE TMPOILIECChl U SIBJICHUS, HUCIOJb3Yys BEIUYUHBI:
MIEPEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIA U CUCTEMBI TEJI, CHIIA,
MOMEHT CWJIbI, JIaBJI€HUE, NOTCHIMANbHASI DJHEPrusi, KUHETUYECKas
DHEPTUs, MEXaHWYEeCKas SHEPrusi, padoTa CHUIIbI, IIEHTPOCTPEMHUTEIHLHOEC
YCKOPEHHUE, CWla TSKECTH, CWia YNPYroCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMiéil BOMM3M €€ TOBEPXHOCTH,
9HEprus ymnpyroi gedopmalnui MPYKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCOIOTHAs TeMIiepaTypa Teja, padoTa B TEPMOIWHAMUKE, BHYTPEHHSS
SHEpPrusi WACATbHOTO OJHOATOMHOTO Ta3a, paboTa HCalbHOTO Tasa,
OTHOCHUTENIbHASL BIAXHOCTh Bo3ayxa, KIIJ wuaeansHOro TEMiIoBOTO
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaINpspKEHHOCTh TOJIE TOYEYHOTO 3apsia WM 3apsKEHHOro Iapa B
BAKYyM€ W B JHAJICKTPUKE, MNOTEHIMAT DSJIEKTPOCTATUYECKOTO TIOJIs,
Pa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIAs CHJa, CWiIa  TOKa,
HalpsOKEHUE, MOIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COMPOTUBIICHHE YYacTKa LEMHU C MOCJIEI0BAaTEIbHBIM U
MapaJJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUs JIEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHMYECKOE JIBUKEHUE, TEIJIOBOE JBUKEHHUE YACTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KUIICHUE W KOHJIEHCAIIMs, TIJIaBJICHUE U KPUCTAILTU3aIlusl, HAPaBJICHHOCTb
TeIIonepeaayu, JAEKTpU3alus Tel, SKBUMOTCHIIMAIBHOCTh MMOBEPXHOCTU
3apsKEHHOTO MTPOBOAHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
IpyroM €  HWCHOJIb30BAHMEM  IIPSAMBIX  WM3MEPEHUH, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJTYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BHUAE TIpaduKoB ¢ Y4ETOM
a0COJIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIEIaTh BBIBOJIBI IO pe3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEJIUYUH, IPU STOM
BBHIOMpaTh ONTUMAJBHBIA METOJ] W3MEpPEHUs, OIEHHWBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTH ONBITHI MO MPOBEPKE MPEJIOKEHHOW TUIOTE3bI: TIIIaHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJYYEHHBIE pEe3yJbTaTbl M JEJaTh BBIBOJI O CTaTyC€ MPEIIOKEHHON
TUIIOTE3bI;



coOJ01aTh paBuiIa 0€30MacHOro Tpy/Ja IMpH MPOBEACHUU UCCIIEIOBaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaAHUS;

pemaTh pacy€THbIE 3aJlayd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOM
¢dusznyecKkoil MOJeIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS 0OOCHOBHIBATH
BBIOOp (U3WUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHWSAM 3a1add,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3MUecKuX TEOpUld TPHU UCIHOJIb30BAHUM MaTEeMaTHYECKUX METOJOB
pelieHus 3a1a4, NPoBOJIUTh pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHAIM3UPOBAaTh pPE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
Y4ETOM IOIYYEHHBIX PE3YJIbTATOB;

pemarth KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca (PU3MKH, a TaKKE€ UHTErpalluy 3HAaHUM U3 IpyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HAa U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUAIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJOTUYECKUX MPOLECCOB;

NPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NEeATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJIOTUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMH JUIsl JajJbHEWIIEro Pa3BUTHS YEJIOBEYECKOIO
00I11eCTBA;

NPUMEHSATh pa3IuyHble CrOcOoObl paboThl ¢ MHpOpMaLUEH (PU3UYECKOTO
COJIEp)KaHUSI C KCMOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJI1 TIOMCKa, NepepalOoTKW M TpPEIbsSBICHHUS y4eOHOW W
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMU
uH(poOpMaIMK, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMyl0  UWHGOpMAnUI0O U  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA HH(OpMaLUY;



IPOSIBISTD OpraHU3aIOHHbIE u NIO3HABATEJbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTarh B Tpymie C HCIOJIHEHHUEM pa3IMYHBbIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAIIMOHATBFHO PAaCHpPEAesaTh IesTeIbHOCTh
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIICHUBATh BKIJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISATS MOTUBAIUIO K OyayIiel mpohecCuOHaTbHON AESITENTbHOCTH 110
CIIEUUATBHOCTAM (PU3NKO-TEXHUYECKOTO POQHIIS.

K xoniy oOyuenuss B Il knacce npenMeTHbIE pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBEKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YEJIOBE€KAa W JaJIbHEWIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUNA (pu3ndeckoid Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (POPMHUPOBAHUU MPEACTABICHUI O
(bu3MYeCcKO KapTHHE MHUPA, MECTO (PU3UUECKON KapTHHBI MHUpa B 00ILIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIs, TApPMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKU MasiTHUK,
VJICAJIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, HCAJIbHBIN
KoJie0aTeNbHbIN KOHTYp, TOHKas JIMH3a, MOJIeIel aTOMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJCIIM CBETA;

paznuyaTh ycioBHs (TpaHULbl, 00JIaCTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUS M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cuia JlopeHua, 3akoH
AJEKTPOMAarHUTHOM  WHAyKuuu, npaBwio Jlenma, cBsizp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCUTEIBHOCTH DUHIITEWHA);



aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SBJICHUSI, UCTIOJb3YS
MOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHMEe  OWHINTEWHA Ui
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHUsI HeompenenéHHocTedl [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsJIOBOIO M MAacCOBOTO YMCEN M PHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriajia);

OMKCHIBATh (PU3UYECKUE TPOILECCHl M SIBICHUS, WCIOIB3YS BEITUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIHAN SJIEKTPOCTaTUUECKOTO
MoJIsl, Pa3HOCTh TMOTEHLUANIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cujia AMImepa, UHAYKTHUBHOCTD,
ANEKTPOABUKYIIAS CHUJIa CAMOMHAYKIHUHM, SHEPrUsi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIIbI, DHEPrus M HUMITYJIbC (POTOHA,
MacCOBO€ YHMCJIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
ANIEKTPOMArHUTHAsI MHAYKINS, CAMOUHYKIIUS, pe30HAHC, HHTEep(EepeHITUS
BOJH, Audpakius, JUCIIEpCUs, IOJHOE BHYTPEHHEE OTpa)xeHue,
dotornextpuueckuii hdext (pororddexr), ambda- u Oera-pacmaabl
aqep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OMPENENIATh HAMPABJICHUE HHAYKIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTpOUTH M300paKeHUE, CO3/]TaBaeMOe INIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSITh OCHOBOIIOJIATalONIMe ACTPOHOMUYECKUE TOHSATHUSI, TEOPUU U
3aKOHBI JJI1 aHalu3a MW OOBsACHEHHS  (U3UYECKUX  MPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNUHM 3BE3/] U BeelleHHOM;
MPOBOJUTH HCCIICIOBAHUWE 3aBUCUMOCTEH (PU3UYECKHX BEJIMYUH C
HCIIOJB30BAaHUEM TMPSAMBIX U3MEPEHUM, TMpPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCUpOBaTh pe3yjibTaThl TMOJYYEHHONH  3aBUCHMOCTHU
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEJIWYWH, IMPU ITOM
BBHIOMpATh ONTUMAJbHBIA METOJ W3MEpPEHHUs], OIEHWBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH ONBITHI MO MPOBEPKE MPEJIOKEHHOW TUIOTE3bI: MIIIaHUPOBATh
AKCTIIEPUMEHT, COOUPATh AKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBAThH



MOJIyYEHHbIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ NPEMJIOKEHHOU
TUTIOTE3bL;

OMUCHIBATH METO/IbI MOJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOJII01aTh IpaBuiIa 0€30MacHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpakKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IIPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pemaTe pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
¢bu3nUeckoil MOJebl0: HAa OCHOBAaHMM aHaiu3a YCJIOBHUS BBIOMpATH
dbusznueckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSTH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3NYECKUX TEOpUi
NpU  HCHOJIb30BAHUM MaTEMaTUYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOAUTH PACUYEThl HA OCHOBAHUU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METOMBI PEUICHUS C YYETOM MOIYYEHHBIX
pe3yJIbTaTOB;

pelarth KayecTBEHHBIC 3ajayu, TpeOylolre NPUMEHEHHUS 3HAHUU U3
pa3HBIX pa3fenoB Kypca PU3NKU, a TAKKE MHTErpaIluy 3HAHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUI ¢ OOPON HAa U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TPUMEPHI BKIAJa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYHAIOILIETO
MHUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OIEHUBATH MOCIEACTBUS OBITOBOW M MIPOW3BOICTBEHHON
NESATETLHOCTH YeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIPOIecCaMu, C
MO3UIIMNA SKOJIOTUYECKON O€30MaCHOCTH, MPEICTABICHUN O PAIIHOHAIEHOM
NPUPOAOTOIb30BAHUN, @ TAKXKE PasyMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAYKd W TEXHOJOTHM Uil JAJbHEHIIETO Pa3BUTUS YEJIOBEUYECKOTO
00I11eCTBA;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ MHpOpPMaNUEH (PU3UIECKOTO
COJIEp’KaHMsI C HCIIOJIB30BAaHUEM COBPEMEHHBIX HWH()POPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKA, TepepaboTKu W MpeabsBiICHUsS y4eOHOU U
HAyYHO-TIOMYJISIPHOM WH(GOPMAIUH, CTPYKTYPUPOBAHUSI I HHTEPIIPETAIINH
uHbOpMaIK, TOMYYECHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECCKU
aHANM3UpOBaTh  MOJIy4aemMyr0  UWHGOpMAnu0 U OLIEHMBaTh €€



JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHW, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMALUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ NMPUOOpPETEeHHsT HOBBIX 3HAHMH B  Ipolecce
BBINOJIHEHUSI IPOEKTHBIX U y4eOHO-HCCIeI0BATEIbCKIX PadoT;

paboTaTh B TpYMIE C HCIOJHEHHWEM pA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIIMOHATIBFHO PACTIPEACIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHUBATh BKIJAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PEIICHHE PacCMaTpUBAEMO MPOOIEMBI;

IPOSIBIATH MOTHBAIMIO K Oynymieil mpodhecCHOHAIBHON AEATEIbHOCTH 110
CHEIHMATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 bu6mmoreka [IOK
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IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onmextpiieckoe moe 24 ! https://m.edso0.ru/f16068d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
4.3 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>l (PusHueCKHit npaKTHkyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 https://m.edsoo.ru/39859ef1
bubmuorexa [JOK
12 DJICKTPOMATHHTHAS HHAYKIA 13 1 https://m.edso0.ru/39859ef1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue konebars 10 https://m.edso00.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckHe U PJIEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CIEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 KopryckynpHO-BOJIHOBOH Ayat3m 15 https://m.eds00.ru/39859ef1
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bubmuoreka [JOK
4.2 Dusitka atoma > https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOIO SApa U AIEMEHTapHbBIX 5 bubnmoreka [JOK
' YACTHI https://m.eds00.ru/39859¢f1
Hroro mo pazneny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU
bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.eds00.ru/39859f1
Hroro no pazgeny 12
Paznen 6. PUBHUYECKUN MPAKTHUKYM
. bubnuorexa [JOK
61 usiHecKii MpaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
IIPEAMETHOTO COAEPKAHUS U OIbITA bubnnoreka [JOK
7.1 . 15
JEeSTENIbHOCTH, TPHOOPETEHHOTO TPU https://m.edso00.ru/39859ef1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
bubmuorexa [JOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
IMOYPOYHOE IIVTAHUPOBAHUE
10 KUIIACC
Ne Tema ypoka KoanuecTBo yacos Hara DJIeKTPOHHbIE
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n/n KonTtpoas IIpakTHyec  uM3y4YyeHUs  UH(PpPOBLIE
Bcero HbIe KHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 ®dusnka — pyHIaMeHTaIbHas HayKa O TIPUPOJIC 1 Bubmaorexa ITOK
- A prp https://m.edsoo.ru/1beef346
5 Hayunslii MeTOA MO3HAHUS U METO/IbI UCCIIEI0BAHUS 1 bubnmoreka [JOK
(hbU3UYECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT U TEOPHsI B MIPOIIECCE MO3HAHUS bubnuorexa [JOK
3 1
npuposl. HaGmoieHre u sKkcriepuMeHT B pusnke https://m.eds00.ru/34c49931
bu6mmoreka [IOK
4 Crioco6b1 n3mepenus: Gu3NUeCKUX BEIMYUH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOTIOTHAS M OTHOCUTENIBHASI IOTPEIITHOCTH 1 bubnnoreka [JOK
M3MEpEeHUH (PU3NUECKUX BEIUIHH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto ¢pusuku B
6 (hopMHUPOBaHUN COBPEMEHHOW HayYHOM KapTHHbI 1 Bubmmorexa LIOK
pMHP p . i pu https://m.edsoo.ru/eabbdedl
MHpa, B IPAKTUYECKOMN ACSITEILHOCTH JOIeH
Mexanunueckoe aBuxeHue. Cucrema oTcuera.
bu6mmoreka [IOK
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH
Pangnyc-BekTop MarepuaibHON TOYKH, €r0 TPOCKIIUHI
8 Ha ocu koopauHaTt. Tpaekrtopus. [lepemernienue 1 bubmmorexa [OK
P P prit. 17ep ' https://m.edso00.ru/30a108a5
Cxopoctb. X npoekinu Ha OCU KOOpAUHAT
PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE.
9 I'padmyeckoe onucanne paBHOMEPHOTO 1 bubmmorexa [JOK
P . P P https://m.eds00.ru/89ba7190
MPSIMOJTMHEHHOTO JIBUKCHUS
10 CnoxxeHue nepeMeleHuil u ckopocteil. Pemenne 1 bubnmoreka [JOK
3a7a4 https://m.edsoo.ru/761d18aa
HepasHoMepHOE nBUKEeHME. MTHOBEHHAsI CKOPOCT.
N bu6mmoreka [IOK
11 VYckopenue. [IpsamonnHeiHOE IBUKEHUE C 1

IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/a99549a7
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I'paduueckoe onucanue MPsIMOIMHEHHOTO ABHKCHUS

bubmuoreka [JOK

12
C IOCTOSTHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO
13 ma, eHIfSI 3aBI/IIc[HMOCTL Koop WHAT, CKO IIOCTI/I bubmmorexa [TOK
ACHIBE PITIHAT, CROPOCTH, https://m.eds00.ru/f738109¢
YCKOpPEHUS OT BPEMEHH M UX TpaduKu
14 JIBrokeHue Tena, OpOIIEHHOTO MO YIJIOM K bubmuorexa [JOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [IBuxeHue mo
15 OKPYKHOCTH. YTJI0Bas U JIMHEHas ckopocTs. [lepuon bubnuorexa [JOK
1 yactota. LleHTpocTpeMuTeIbHOE 1 TTOJTHOE https://m.edso0.ru/33196fbe
yCKOpEHUe
bu6mmoreka [IOK
16 K 0 "K "
OHTpoOIIbHAs paboTa nmo Teme "Kunemaruka https://m.edsoo.ru/124232¢
[Tepsriif 3akoH HptoTOHA. THEpLIMAIbHBIE CUCTEMBI
17 orcué€ra. [Ipununn orHocuTenbHOCTH [ anuies bubamorexa LOK
- puit . ’ https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOnelicTBYIOIIAs cujia. BTopoit 3akoH bubnuoteka [JOK
Herorona. Macca https://m.eds00.ru/141d3837
bu6mmoreka [IOK
19 B 5 .T i H
3aumojelnicTeue Ten. Tpernii 3akon HeroToHa httos://m.edsoo.ru/57dbas05
20 [Ipunnun cynepnosunuu cuil. Pemenue 3agau Ha bubnuoreka [IOK
IIpUMEHEHNE 3aK0HOB HproTOHA https://m.edsoo.ru/bdf997fb
21 3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTD bubnmoreka [JOK
IPaBUTAL{UOHHOW U MHEPTHON MacCChl https://m.edsoo.ru/9aba2b0a
22 Cuna TsDKeCTH M YCKOpeHHEe CBOOOIHOTO MaIeHuUs bubmmorexa [TOK
yexop A A https://m.eds00.ru/22757f26
JIBu>keHHe HEOECHBIX TeN U UX UCKYCCTBEHHBIX
23 cnyTHUKOB. [lepBasi kocMHUueckasi CKOPOCTh. 3aKOHBI bubmmorexa [OK
vt FHeP P ' https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubmmorexa LIOK

https://m.edsoo.ru/0ae2cd84
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Cuna tpenus. [Ipupona u BUIbI CU TPEHUS.

bu6mmoreka [IOK

25 JIBH>KEHUE B )KUJIKOCTH U Ta3e C YYETOM CHUJIIbI https://m.edsoo.ru/1fa86499
CONPOTHUBIIEHUS CPEbI https://m.edso00.ru/2ch29676
26 Hasnenue. I'mapocrarnueckoe nasinenue. Cuiia bubnuoreka [IOK
Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka [IOK
AbcomoTHo TBepaoe Teino. [loctynarensnoe u
21 BpalllaTelbHOE ABM)KEHHUE TBEPJIOTO Tea bubmmorexa LIOK
path A e hittps://m.eds00.ru/2b95d57¢
28 MOMEHT CuJIbl OTHOCHUTENIBHO OcH BpatieHus. [lieuo bubnnoreka [JOK
CHJIBL https://m.eds00.ru/653d3459
CrnosxeHue cull, MPUIOKEHHBIX K TBEPJOMY TEIy.
29 LenTp TsxecTH Tena. Y CIOBUS PaBHOBECHS TBEPIOTO bubmmorexa [JOK
P ' P bA https://m.edsoo.ru/9aa79a7d
Tena. Buael paBHOBECH
bubmuorexa [JOK
30 Pemenue 3amau
A https://m.edsoo.ru/dclcaacO
31 KontponsHas padora o teme "/Iunamuka. Ctatuka bubnnoreka [JOK
TBepaoro Tena" https://m.edsoo.ru/9f5a574c
NMnynsc MmaTepraibHONM TOYKHU, CUCTEMBI
39 MaTepuaibHBIX TOYeK. LIeHTp Macc cucTeMbl bubnnorexka [JOK
MaTepuaibHBIX TO4eK. Teopema o0 IBUKEHHUU LIEHTpa https://m.edsoo.ru/4bb8294b
Macc
33 NMynbsc cuitbl 1 M13BMEHEHUE UMITYJIbCa Tea. 3aKOH bubnnorexka [JOK
COXpaHEHUs UMNyJIbca. PEaKTUBHOE IBUKEHUE https://m.edsoo.ru/13f0a221
MoMeHT uMIysbca MaTepUualbHON TOUYKH.
34 [IpencraBieHne o COXpaHEHUH MOMEHTa UMITYJIbCa B bubmmorexa LIOK
pell P 4 https://m.eds00.ru/d6532eb9
LEHTPATBHBIX MOJISAX
bubmuorexa [JOK
35 Pemenue 3ana
HHCHHE sanat https://m.edso00.ru/f7706d63
Pabota cuiibl Ha MaJIoM ¥ Ha KOHEYHOM
bubmuoreka [JOK
36 nepemenieHnu. ['padpuueckoe npepcraBneHne padoThI

cwiIbl. MOITHOCTE CUJIBI

https://m.eds00.ru/913974c7
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Kunernueckas sneprus. Teopema 00 U3MEeHEHUN

bubmuoreka [JOK

37
KUHETUYECKON YHEPrUU MaTepUaAIbHON TOUKHU https://m.edsoo.ru/9a5e2e74
[ToTennmanbHble U HETIOTEHIIUATBHBIE CHUIIBI.
38 [TorennmansHas 3Heprus. Bropas kocmMudeckas bubmmorexa [TOK
H privt. p https://m.edsoo.ru/554bafcc
CKOPOCTH
Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOTHI
39 HEMOTEHIIMAJIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKON bubmuorexa [JOK
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUs https://m.edsoo.ru/f57b4e01
MEXaHUYECKON IHEPTUU
40 Ypyrue u Heynpyrue CTOJIKHOBEHUS. Y DaBHEHUE bubnnoreka [JOK
bepuynnu nuis uaeanbHON KUAKOCTH https://m.edsoo.ru/f30f43b6
KonTponbHas padota no teme "3aKOHbI COXpaHEHUS B bubnnorexa [HOK
41
MeXaHuKe" https://m.edsoo.ru/474e7c4a
PasButne npeacrasieHuil 0 NpUPOIE TEIUIOTHI.
42 Ocnosuble nonoxenuss MKT. Tuddysus bubmmorexa LIOK
' y3t https://m.edsoo.ru/b0a4445f
bpoyHOBCKOE 1BHXKEHUE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPJBIX TEIl.
43 XapakTep ABUKEHUS U B3aUMOJACHCTBUS YaCTH bubmmorexa [JOK
P pA s i https://m.edsoo.ru/c44d02e2
BEIIIECTBA
44 Macca u pazmepsl MoJieKya (aromoB). KonndectBo bubnnorexka [JOK
BemlectBa. [locTostHHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TemoBoe paBHoBecue. lIkana bubnnorexka [JOK
Henscus https://m.eds00.ru/0070d493
bubmuoreka [JOK
46 Pemenue 3ana
HHICHHE Sa1ad https://m.edsoo.ru/1531aba5
bu6mmorexa [IOK
47 Unean i ra3. ['a3oBeIe 3aK0
ACIDHBI T BPIC SAROHET https://m.edsoo.ru/1deb2367
48 VpaBuenue Menpaeneesa-Knanelipona. Pemenue bubnmuotexa [JOK
3agaq https://m.edsoo0.ru/8d12c328
b K
49 AOcoimoTHas TemriepaTypa. 3akoH JlaapToHa nommorexa 110

https://m.edsoo.ru/14e02d1f
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N3omporueccsl B uAealIbHOM ra3e ¢ OCTOSIHHBIM bubnuoreka [IOK
50
KOJIMYECTBOM BEILIECTBA https://m.edso00.ru/68878d51
I'paduueckoe npeacTaBIeHUE N30MPOLIECCOB: bubnuoreka [IOK
51
M30TepMa, U30X0pa, n300apa https://m.eds00.ru/1344327b
bu6mmoreka [IOK
52 OcnoBnoe ypaBaenne MKT
P https://m.edso0.ru/c8094721
bu6mmoreka [IOK
53 Pemenue 3amgau
. https://m.edso0.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl
TEPMOJUHAMHUYECCKON CUCTEMEI CO CpEIHEH
54 pMOA . . pest https://m.edsoo.ru/c38af875
KMHETUYECKOM HEpruei mocTynareIbHOT0 TEMIOBOrO
JIBMOKCHUS €€ 4aCTUIl
55 O00011IeHE U CUCTEMATHU3ALU 3HAHUI 10 TEME bu6mmoreka [IOK
"OcHoBel MKT" https://m.edso0.ru/09d12fd8
bu6nmoreka [JOK
56 KonTponbsHas pabora no teme "Ocnosl MKT"
P P https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cUCTEMA. 3aJaHie BHEIIHUX
ycnosuid 11 T/] cucremsl. BHenHre u BHyTpeHHUE
57 napameTtpsl. [TapameTpsl T/] cuctemsl Kak cpeHre bubmmorexa [JOK
P PBL. Liapametp ~ ped https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMUKMH, OIUCHIBAIOIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpown3BoibHas penakcanus T /] cucTeMsl K bubmotexa [JOK
P p H https://m.edsoo.ru/8ec512f0
TEITIOBOMY PaBHOBECHIO
59 Mogenp neanbHoro ra3a B TEpMOJANHAMUKE. bu6mmorexa [IOK
VYcnoBus TPpUMEHUMOCTH 3TON MOAEIHU https://m.edso00.ru/29355001
60 VYpasuenue MenneneeBa-KnamnelipoHa v BeIpaxxeHue bubnmnoreka [JOK
JUIsl BHYTPEHHEW SHEPTUH https://m.edsoo.ru/bal178d0
BeIpaxxeHue 11 BHyTpEHHEN YHEPTUHA OJHOATOMHOIO
bubmuoreka [JOK
61 HujacanabHOro raza. KBazucraruueckue u

HECTAaTUYCCKUEC ITPOUECCCHI

https://m.edsoo.ru/acbcacl5
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DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.

bubmuorexa [JOK
62 B o V-
bIYHCIIEHHE paboThI Mo rpaduKy mpolecca Ha P https://m.edsoo.ru/741d5738
TuarpaMMe
63 Temmonepenaya kak crmoco0 N3MEHEHUSI BHYTPCHHEH bubnnoreka [HOK
snepruu T]] cucremsl 6e3 coBepiieHus: paboThI https://m.edso00.ru/3d734561
64 KouBekius, TEIIONPOBOAHOCTD, H3IYIEHHIE bubmorexa LOK
L POBOAIHOCTD, M31YH https://m.eds00.ru/157b54cd
KomnuectBo Teriorel. TenmmoéMKOCTE TeIa. Y aeabHas
65 ¥ MOJISIPHAS TEIUIOEMKOCTH BEIECTBA. Y IeIbHAs bubmorexa LIOK
p B thde https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPaHUS TOTLTUBA
66 Pacuér konmuecTBa TEIUIOTHI IPU TEILIONEPELAYE bubnmorexa [IOK
p peit https://m.edsoo.ru/1db5ad4e
67 [TonsTue 06 amuabaTHOM mporecce. IlepBrIii 3akoH bubmuorexa [JOK
TEPMOJIUHAMUKHI https://m.edsoo.ru/d8098824
68 KomnundecTBo TemnoTel u paboTa Kak MEpbl H3MEHEHUS bubnuoteka [JOK
BHYTpeHHEN dsHepruu T /1 cucrteMsl https://m.edsoo.ru/b047alcd
Bropoii 3ak0H TepMOIMHAMUKH ISl PABHOBECHBIX U
69 HEPABHOBECHBIX IIporieccoB. HeoOpaTnMocTh bubmmorexa LHOK
p p ’ p https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIECCOB
bu6mmoreka [IOK
70 I1 i . KII
PUHITUIIBI JCHCTBHSI TETIIOBBIX MAITUH i https://m.edsoo.ru/2e945513
bu6mmorexa [IOK
71 M KII. K
ARCHMATIBHOC SHAUCHHC /L. Huin Kapro https://m.edsoo.ru/fe3857b9
bu6mmorexa [IOK
72 P
CIHICHHE 3a/ad https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHUE ACIIEKTHI UCIIOIb30BAHUS TEILIOBBIX
73 BUrarenel. TemioBoe 3arpsi3HEHUE OK aroren bubmmorexa [TOK
8 ' p Py aroll https://m.edsoo.ru/9867aaa7
Cpensl
bu6mmoreka [IOK
74 P
CILICHHE 3/t https://m.edsoo.ru/c8c70432
75 O06001IeHrEe 1 cUCTEMAaTU3aIMs 3HAHUI 10 TEME bu6mmoreka [IOK
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"TepmoanHamuka. TenaoBble MAIUHbI"

https://m.edso0.ru/28d62b3f

76 Kontponbhas padota nmo teme "TepmoarHamMuka. bubnnoreka [HOK
TernmoBbie MalIUHBI" https://m.edsoo.ru/1b6e26¢c5
77 [TapooOpazoBanue u konaeHcanus. Vcnapenue u bubnmoreka [JOK
KUIIEHUE. Y IeJIbHAs TEIJI0Ta MapooOpa3oBaHUs https://m.eds00.ru/6f8e6777
Hacwimmennbie 1 HeHACHIICHHBIE Maphl. KauecTBeHHAs
3aBUCHUMOCTbD IJIOTHOCTH M JIABJICHHS HACBIIICHHOTO
78 rapa OT TEMIIEPaTypPhl, KX HE3aBUCUMOCTh OT 00bEMA bubmorexa OK
P PaTyphL, https://m.edsoo.ru/f5c17d02
HACBILIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KHUIICHUS OT JIaBJICHUS B )KUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AOCOTIOTHAS M OTHOCHUTEIIbHAS bubnuorexa [JOK
BJIAJKHOCTh https://m.edsoo.ru/30ebbb79
bubmuorexa [JOK
80 Pemenwne 3ana
HHCHHE 3alad https://m.edso0.ru/18e95ff3
81 TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. bubnmnoreka [JOK
AHM30TpONUS CBOMCTB KPUCTAJIIOB https://m.edso00.ru/20a88a03
82 [InaBnenue u KpucTauU3anus. Y aelbHas TerioTa bubmuorexa [JOK
iaBneHus. Cyomumarus https://m.edsoo.ru/6ee91e9f
Hedbopmaru TBEpAOTO Tena. PacTskeHue u cxarue.
83 Casur. Moayns FOnra. [penen X bubmorexa HOK
ST RO - PEASTYIPYE https://m.edsoo.ru/dalaab10
nedopmaruit
TemmoBoe pacimpeHne KUAKOCTEH U TBEPIBIX TEIl.
84 AHTrapMOHH3M TEIUIOBLIX KOIeOaHMI YacTHI] bubmmorexa [TOK
P https://m.edsoo.ru/7ba5edf2
BEIlleCTBA
bubmuorexa [JOK
85 [IpeobGpazoBanue sHE azo epexoa
PeobpasoBanie SHEpIHH B pasoBbIX MEpexOaax https://m.eds00.ru/97a0672f
bu6mmorexa [IOK
86 YpaBHEHHE TEIIOBOTO OaaHca
PABHCHHE TETLIOBOT " https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue 3ana
HHCHHE SaAad https://m.edsoo.ru/8ab7f40d
88 [ToBepxHOCTHOE HaTsDKeHUE. KammisipHbIC SBJICHMUS. bubnmuorexa [JOK
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JlaBneHue noa UCKPUBJIICHHON ITOBEPXHOCTHIO
*)unkoctu. Popmyna Jlammaca

https://m.edsoo.ru/b42f1f97

O0001IeHYE ¥ cCUCTEMATU3ALM 3HAHUI 10 TEME

89 "ArperarHble cocTossHUS BemiecTBa. PazoBbie bubmorexa LIOK
peratt Hectea. https://m.eds00.ru/0b52575¢
MePEXO/IbI
90 KontponbHas padota o teme "Arperatabie bubnnoreka [HOK
cocrosiHus BemecTBa. @a3oBbie nepexoabl” https://m.edsoo.ru/7dc2a739
DJieKTpu3anus Teil U €€ MPOSBICHUS. DJICKTPUUECKUI
91 3apsi. J(Ba BUIa SJIEKTPUYECKHUX 3apsaa0B bubmorexa LHOK
PAR. A P DAAOB. https://m.edsoo.ru/laff445f
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN
92 DneMEeHTapHBIN JIEKTPUUECKUM 3apsia. 3aKOH bubnuorexa [JOK
COXPAHEHUS JIEKTPUUYECKOIO 3apsiia https://m.edsoo.ru/f49afd24
93 BzaumoneiictBue 3apsanoB. Touednbie 3apsjibl. 3aKOH bubmuorexa [JOK
Kyiona https://m.eds00.ru/445b7746
bu6nmoreka [JOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edso00.ru/08fc19bc
95 Onektpuueckoe nose. Ero nelictBue Ha bubnuoteka [JOK
JJIEKTPUYECKUE 3apSAbl https://m.edsoo.ru/05c6bfal
HamnpspxénnocTs anextpudeckoro modst. [TpoOHbrit
96 3apsiy. JIMHUM HAPSHKEHHOCTH SJICKTPHYECKOTO TIOJIS bubmmorexa [JOK
PAL. P P ’ https://m.edsoo.ru/3dac6957
OnHOPOAHOE AIAEKTPUIECKOE TT0JIe
97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIA. bubnmoreka [JOK
Pa3zHoCTh MOTEHIIMATIOB U HAIPSKEHUE https://m.edso00.ru/80021447
[ToTenmnuanpHas YHEPTUS 3apsiia B
98 aneKTpocTartuueckoM mnosie. [lorenunan bubmmorexa [OK
P ' H https://m.edsoo.ru/af5fa389
3JEKTPOCTATUUECKOTO MO
99 CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH bubnmuotexa [JOK
MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOTO TOJISI https://m.edsoo.ru/df7a6838
. bubnmoreka [JOK
100 [IpuHIUIT CyNepIIO3UITUH SITEKTPUUSCKHUX MOJICH

https://m.edsoo.ru/Ocfe4abe
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bubmuoreka [JOK

101 Pewerne sanas https://m.edso00.ru/5a582263
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO bubnmoreka [JOK
3apsoKeHHON cephl https://m.edso00.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY Iapa.
103 Hoﬂe pazioxepio BapH)KeHHOﬁ 6eCK0He‘-IH}(I)I71 ’ bubmmorexa LIOK
nep p P https://m.edsoo.ru/f7a665ee
IJIOCKOCTH
104 [IpOBOHMKY B AIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE bubnuoreka [IOK
paBHOBECHS 3apsAJIOB https://m.edso00.ru/32405eab
JIM3NEeKTPUKY U OJYIIPOBOJHUKH B bubnuorexa [JOK
105
3JIEKTPOCTATUYECKOM I10JIe https://m.edso00.ru/060ebab5
Konnencarop. DnekTpo€MKOCTh KOHACHCATOPA. bubnuorexa [JOK
106 N
DNEeKTPOEMKOCTD IJIOCKOT0 KOHEHCATOpa https://m.edso00.ru/845b4f73
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB bubnmorexa LIOK
paLIeT A A P https://m.edsoo.ru/d11e8ce7
108 [TocmenoBarenpHOE COCTMHEHUE KOHICHCATOPOB bubmmorexa [OK
e . A s p https://m.eds00.ru/1e992920
109 5 aTona bu6mmoreka [IOK
HEPTH 3aPSDRCHHOTO KOHACHCATOP https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
JIBroKeHre 3apsHsKeHHON YaCTHIIBI B OHOPOTHOM bubnmnoreka [JOK
111
BJIEKTPUYECKOM T0JIE https://m.edsoo.ru/8341d6ac
112 Pemrenue 3apau
113 O06001enre 1 cucTeMaTr3aIs 3HaHUI 110 TeEMe bubnuorexa [JOK
"DnexkTpuueckoe nose" https://m.eds00.ru/5752603f
" " bubnuoreka [IOK
114 KonTponbhas padota no Teme "IDiaeKTpUyecKoe 1mose https://m.edsoo.ru/cefe90e9
115 Cuia Toka. ITocTossHHBIN TOK. Y CIIOBHS bubnmoreka [JOK

CYIICCTBOBAHUSA ITOCTOAHHOT'O SJICKTPUYCCKOT'O TOKA

https://m.edso00.ru/233311b5
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bubmuoreka [JOK

116 Hcrounuku Toka. Hampsoxenue u 3/1C https://m.eds0o.ru/0839a115
117 3akoH OMa Uil yJacTKa LENH. DJIEKTPUIECKOe bubnmoreka [JOK
CONPOTHUBJICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COIIPO e OJIHOPOJIHOTO
118 BHOHIEI/IKZ.BOT :FIZ) TH:IJ;}:I:I;IH I(iH f If MOIIEPEYHOI0 bubmmorexa LIOK
TpOBOA o Homaa P https://m.edso0.ru/95fcdf51
CEYECHUS
119 VY enpHOE CONPOTUBIICHUE BellleCTBA. Pelienne 3anaq bubnuorexa LIOK
Aet p . - ' A https://m.edso0.ru/437f8300
[TocnenoBarenbHOE, MapAILIEIbHOE, CMEIIAHHOE bu6mmoreka [IOK
120
COEMHEHHE TTPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€t pa3BeTBIEHHBIX AIEKTPUUECKUX IIETICH. bubnnoreka [JOK
[TpaBuna Kupxroda https://m.edso00.ru/1794cf37
bu6mmoreka [IOK
122 Pemenme sana« https://m.edso00.ru/3881b469
123 PaGora snekrpuyeckoro Toka. 3akoH J[xoyms — bubnuoteka [JOK
Jlenna https://m.edsoo.ru/a3605c5¢c
bu6mmoreka [IOK
124 | Petuerue sanas https://m.eds00.ru/6761bf0f
MOomHOCTB 2EKTPUYECKOT0 TOKa. TerutoBast bubnnorexka [JOK
125
MOIIHOCTb, BBIJIEIIIEMAsl HA PE3UCTOPE https://m.eds00.ru/99750a6f
bu6mmorexa [IOK
126 Pemerve 3anas https://m.edsoo.ru/eb72fc24
bu6mmorexa [IOK
127 O/1C u BHyTpEHHEE CONPOTUBIIEHUE NCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 1St TOJTHOM (3aMKHYTOM ) AJIEKTPUIECKON bubnuorexa [JOK
LEeNnn https://m.edso00.ru/221f40fb
bu6mmoreka [IOK
129 Pemerve 3anas https://m.eds00.ru/35800679
bu6 OK
130 MomHOCTh HCTOYHUKA TOKA nomorexa 1

https://m.edsoo.ru/a0ae51d8
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bubmuoreka [JOK

131 K
OPOTKOE SaMblkarHe https://m.eds00.ru/546f5632
132 KonneHcarop B ienu moCTOSSHHOTO TOKa bubmorexa LHOK
A peh https://m.edso00.ru/35368f3e
bu6mmoreka [IOK
1 P
33 CHICHHC sajad https://m.eds00.ru/4410cef0
Pemenwne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
134 .
AIEKTPUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "IlocTOSTHHBII bu6mmoreka [IOK
3JIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agaa mo treme "llocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O000111eHE U CUCTEMATH3aIU 3HAHUI 10 TEME bu6mmoreka [IOK
"ITocTOSIHHBIN AJIEKTPUUECKUN TOK" https://m.edsoo.ru/bfd7a050
138 Konrtponsnas padora no reme "[locTostHHBIH bubnnoreka [JOK
AIEKTPUYECKUNA TOK" https://m.edso00.ru/1885ddf1
DneKkTpuyecKasi MpOBOAUMOCTh Pa3JIMUHBIX BEIIECTB.
139 DNEKTPUUECKHUIA TOK B METAJLIAX bubmorexa LHOK
p ’ https://m.edsoo.ru/da794295
CBepXIpoOBOIMMOCTH
140 DNEeKTpUYECKUI TOK B pacTBOpax M paciuiaBax bubnmnorexa [JOK
ANEKTPOJIUTOB. 3akoHbI Papajes 17 IEeKTPOoIn3a https://m.eds00.ru/4b423491
. bubnmoreka [JOK
141 DnexTpuuecKkuii Tok B razax. [Imazma https://m.edsoo.ru/92d92f76
142 DNeKTpUYECKHUil TOK B Bakyyme. BakyymHbie bubnmnoreka [JOK
npudOpsI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUH TOK B TOJYIPOBOTHUKAX bubmorexa LHOK
P YHPOBOA https://m.edso0.ru/ab61c660
bu6nmoreka [JOK
144 IT
OMYMPOBOIHHUKOBHIC MPHOOPS! https://m.eds00.ru/83622200
145 dusnyeckuil NpakTukyM 1o teme "M3mepeHue cuisl bubnuoreka [IOK

TOKa U HAIIPAKCHHUA B LCTIU IMTOCTOAHHOT'O TOKA IIpU

https://m.edsoo.ru/5643ea56
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MTOMOIITY aHAJIOTOBBIX ¥ MU(PPOBBIX U3MEPHUTETHHBIX
npuOopoB" uin "3HaAKOMCTBO ¢ IU(PPOBOI
naboparopueii mo gusuke. [Ipumepsl uamMepeHus
(bu3MYECKUX BEJIMYUH MPH MOMOIIN KOMIBIOTEPHBIX
ATYNKOB"

dusnyeckuil npakTukyMm no teme "M3ydenue

146 . . eere bubmumorexa [IOK
HEPaBHOMEPHOIO JBUKEHHUS C LIEIbIO ONpeIeTICHUS
P P ) P https://m.eds00.ru/f6292f5f
MI'HOBEHHOH CKOPOCTH
®duznyeckuil npaktukym 1o teme "M3mepenue
CKOPEHHUS IIPH MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
147 4 AKTOHHOM TLTOCKOCTH" bubnnorexa [JOK
JBUKEHHUHU 110 HAKIIOHHOMN IUIOCKOCTH" MK
g https://m.eds00.ru/6960b6ef
HccnenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHH NPU
PaBHOYCKOPEHHOM JIBH)KEHHH"
®duznyeckuil npaktukym no teme "M3mepenue
148 CBOOOTHOTO TaIeHuUs " "HU3y4enue bubmmoreka LIOK
CKOPEHHUs CBOOOHOTO MajieHUs" Win HU
YCROp ye j https://m.edsoo.ru/d1ea2402
JIBYDKEHUS Tela, OPOLIEHHOT0 TOPU30HTAIBHO
duznyeckuil npakTukym 1o teme "M3ydyenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM 110
149 o Py " lecTe TOBAHIC bubnmnorexa [JOK
MOJIYJIIO CKOPOCTBhIO" MIIH JIeZI0BaHU
y p https://m.edsoo.ru/bcf53514
3aBHCHMOCTH Mepro/ia o0paleHusi KOHUYECKOTro
MasiTHUKA OT €ro napamerpos”
duznyeckuil npaktukym mno teme "M3mepenue
PaBHOJIENCTBYIONIEH CHIIBI IPU JBUKEHUH OpyCKa Mo
150 HaKJIOHHOM muiockocTr" mim "[IpoBepka rumnoressl o bubnuorexa [JOK
HE3aBHCHMOCTH BPEMEHH JBKEHUS OpycKa 1o https://m.edsoo.ru/0b34db84
HAKJIOHHOM IVIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT
ero maccol"
Ousnyeckuil npaktukym no teme "HccnenoBanue
151 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIHUX B bubnmuotexa [JOK

MIPY’KUHE U PE3UHOBOM 00pasIle, oT ux aedopmanun”
HIIn "I/I3yquI/Ie JABHMIXXCHUSA CUCTCMBI TCJI, CBA3aHHBIX

https://m.edsoo.ru/b55b81al



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1

HUTbIO, IEPEKUHYTOM Yepe3 NErkuil 010K"

152

du3nyecKkuil mpakTUKyM 1o TeMe "N3mepenne

KO3 pHUIIMEHTa TPEHUS 110 BEIMYUHE YTIIOBOTO
kodpdunmenta 3apucumoctu Frp(N)" nmm
"HccnenoBanue NBIKEHUSI OpycKa 10 HAKIIOHHOM
IUIOCKOCTH C MTEPEMEHHBIM KO (HUITUEHTOM TpeHuUs"
iy "M3ydeHne IBUKEHUS Tpy3a Ha Bajly C TpeHueM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

®duznyeckuil npakTukyM no teme "HccnenoBanue
YCJIOBUM paBHOBECHS TBEPJOTO T€JA, UMEIOILETO OCh
BpaieHus" uiu "KoHcTpynpoBaHue KpOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPOTO TENa, UMEIOLIET0 III0IIA b
omnops!"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

154

155

156

®duznyeckuil npaktukym no teme "M3mepenue
HMITyJIbCA TeJIa TI0 TOPMO3HOMY MyTH" WU
"M3mMepeHue CUIIbl TATH, CKOPOCTH MOJENH
JIEKTPOMOOMIIS M MOIIIHOCTU CHJIBI TSTH" WM
"CpaBHEHUE U3MEHEHUS UMITYJIbCa TeJIa C UMITYJIECOM
cwibl" win "HMccrenoBanne coxpaHeHHs! UMITYJIbCa
IIpM yIpyrom B3anMmozenctsun" win "M3mepenne
KMHETUYECKOM SHEPruu Teja o TOpMO3HOMY myTH"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
N30TEPMHUUECKOTO Mpoliecca (PEKOMEHI0BAHO
UCHOJIb30BaHuE U(POBOI TabopaTopun)" wiu
"N3y4yenne n3oxopHoro npouecca" niu "MU3ydenne
n3obapHoro nporecca" uinu "[IpoBepka ypaBHeHUS
COCTOSIHHS"

dusnyeckuil npakTukym 1o teme "M3mepenue
ynenbHoH TernoéMmkocTn" uinm "MccnenoBanue
npouecca ocTeiBaHus BemecTBa" uinm "MccnenoBanne
agnabatHoro mporecca” uiu "M3ydeHne B3auMoCBsI3H
SHEPTUH MEKMOJIEKYIISIPHOTO B3aUMOJCHCTBHUS U

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07

bubmuoreka [JOK
https://m.edsoo.ru/2f2faab1
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TEMIEPATypbl KUIIEHUS KUIKOCTENH"

®u3nyecKuil mpakTUKyM 1o teme "N3yuenue
3aKOHOMEPHOCTEN UCIIapEeHUsI KUAKOCTEN" UIn
"N3mepeHue yaenbHOM TEMI0ThI IUIaBICHUS JIbaa"

157 M "M3ydyeHne CBOMCTB HACBIILIEHHBIX AapoB" WU 1 bubmmorexa LIOK
" . https://m.edsoo.ru/6b1a23b5
W3mepenne abCoMIOTHOM BIAYKHOCTH BO3AYyXa U
OLICHKa Macchl NapoB B noMeueHuu". Mzmepenune
KO3 pHLIHEHTA TOBEPXHOCTHOIO HATSHKEHUS
duznyeckuil npakTukyM no teme "Habmonenue
MIPEBPALCHUS SHEPTUHU 3apsHKEHHOTO KOH/IEHCaTopa B
SHEPTUIO U3NyueHus ceetoauona" wim "Nsyuenue
158 MPOTEKaHUs TOKA B LIETIH, COJIepKaIlIeH KoHaeHcaTop" 1 bubnmorexa LHOK
. https://m.edsoo.ru/ec424377
nnu "PacnpenieneHne pa3HOCTH OTEHLUAIOB
(HampspKeHMs1) IPU TOCIIE0BaTEIbHOM COEMHEHUN
KOHIEHCATOPOB"
dusnyeckuil npakTukyM no teme "Hccnenosanue
CMEIIAHHOTO COEAVNHEHUS PE3UCTOPOB" MIIH
159 "N3mepeHue yaenbHOTro COTPOTUBIICHUS 1 bubnuorexa LIOK
. | https://m.eds00.ru/2b179d98
npoBoaHUKOB" min "HMccienoBanne 3aBUCUMOCTH
CHJIBI TOKA OT HaIIPsDKEHUS JUIS JIaMIIbl HaKaIuBaHUs'"
®dusnueckuii npakTukym no Teme "Habmonenue
anekTposn3a" win "M3mepenue 3apsaaa
160 oxHoBaseHTHOro moHa" wiu "Mcciaeqosanue 1 bubmuorexa [JOK
3aBUCUMOCTH COIIPOTUBIIEHHUS TEPMOPE3UCTOPA OT https://m.eds00.ru/64b6e901
temneparypsl” win "CHATHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKH Aroaa"
161 PezepBHblil ypok. O6001I€HHE U CCTeMaTH3alus 1 bubnnorexka [JOK
3HaHui 1o teme "Kunemaruka" https://m.edsoo.ru/ed017d93
162 PesepBHblIil ypok. O600111€HNE U CHCTEMAaTH3alHs 1 bubnnorexka [JOK
3HaHu# 1Mo teme "Jlunamuka" https://m.eds00.ru/3149956b
163 PesepBHeIil ypok. O000IIEHHE U CUCTEMATH3AIHS 1 bubnmoreka [JOK
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3HaHui no teme "Craruka TBEpAoro rena'

https://m.edso0.ru/0f9752ac

PeszepBHbIil ypok. O600IICHHE ¥ CHCTEMAaTH3aIINS

bu6mmoreka [IOK

164 1
3HAHUU 110 TeMe "3aKOHBI COXPAHEHUS B MEXaHUKe" https://m.edso0.ru/6c0df9cc
PesepBHblil ypok. O60011IeHNE U CUCTEMATHU3aIIHS
165 3HaHEII71 o T};]i/le "OCHO];JI;[I 1 bubmmorexa [JOK
. " https://m.edso00.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TEOpUHI
PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIHS
166 3HaHuii o TeMe "Tepmoaunamuka. TemnoBsie 1 bubmmorexa [JOK
| prioa ’ https://m.edsoo.ru/Obcc77cl
MaIluHbI
PesepBHEIil ypok. O000IICHNE U CHCTEMAaTH3AIHS
167 3HAHUH 110 TeMe "ArperaTHble COCTOSHUS BEIECTBA 1 bubmmorexa LIOK
,P ' https://m.edsoo.ru/59ca5c91
@®a30BbIE IEPEXOABI
168 PezepBHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubnuorexa [IOK
3HaHU# Mo TeMe "DiekTpruyeckoe mose" https://m.edsoo.ru/f2381c0c
169 PezepBHblil ypok. O600111I€HHE U cCCTeMaTH3alus 1 bubnnoreka [JOK
3HaHUU 110 TeMe "[10CTOSHHBIN 2IEKTPUUECKUI TOK" https://m.edsoo.ru/3cae6dal
170 PesepBHblIil ypok. O600111€HNE U CUCTEMATH3alIHs 1 bubnnoreka [JOK
3HaHu# no TeMe "Toku B pa3Tu4HbIX cpenax” https://m.edsoo.ru/cc7681d4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoanuyecTBO yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcnl
BiauMmoeiicTBHE MOCTOSHHBIX
1 MarHuTOB U IMPOBOJIHUKOB C TOKOM 1 bubmotexa [JOK
POBOAL ' https://m.edso0.ru/487a8593
MarunutHoe nosnie. ['unoreza Ammepa
BexTop MarauTHOM MH 15078
2 IIpun pI/IH CyIIepIIO3U EIZK l\fIIaFHI/ITHBIX 1 bubmorexa [JOK
P UH yrep H . https://m.edsoo.ru/4clabcch
nosiei. JInHuM MarHUTHOM MHIYKIIUH
3 MarunuTtHoe 10J€ NPOBOJHUKA C 1 bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bubnunoreka LIOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bubmmoreka IIOK
5 P 1
CHicHie sazat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubmmnoreka HOK
DIIEeKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HalpaBJIeHHUE U
7 MoyJib. JIBH>KEHUE 3apsiKEeHHON 1 bubmuoreka [IOK
YacTUIBI B OJTHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
rnoje
bubnunorexa LIOK
P 1
8 CHIeHHe 3ajad https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6 JI 1
aboTa CHITHL JIopeHta https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 P 1
cHicHHe sanat https://m.edso0.ru/93617bd9
11 MarsuTHOE 110JI€ B BEIIECTBE. 1 but6mmoreka [IOK
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deppomMarHeTuku, napa- u

https://m.edso00.ru/30ff9608

JMaMarHECTUKHU
OCHOBHBIEC CBOMCTBA
12 dbeppomarnetukoB. [I[pumenenne bubmorexa OK
bp P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenne 3aga4 mmo Teme "MarautHoe bubnunorexa LIOK
mosie" https://m.edsoo.ru/5b55¢307
14 Pemenwne 3agau mo Teme "MarautHoe bubmuorexa [IOK
mose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nn. IToTok BekTOpa MarHUTHOMN bubmorexa [IOK
AYXIHIH. P https://m.edsoo.ru/b3efa0cl
UHIYKIUH
bubnunoreka LIOK
16 IAC unnyKumH https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubmmoreka [JOK
®Papanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abel40
19 OJ1C uHAYKIMY B ABUKYIIUXCS bubnmnorexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
bu6nmorexa LIOK
20 Pemenme saxa- https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 IT JI
PaBiiIo JieHta https://m.edsoo.ru/bbc22726
HWupykrtuBHOCTh. Karymika
22 HH HYKTI/IBHOCTI/I B el'i/I/I MMOCTOSHHOTO bubmorexa [JOK
YK H https://m.edsoo.ru/621eae9d
TOKa
93 SABnenne camonnaykuuu. I1C bu6muoreka [JOK
CaMOMHAYKIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJISL KaTYIIKH C bubmmoreka [JOK

TOKOM. BHGKTpOMaFHI/ITHOC I10JIE

https://m.edsoo.ru/b3cOad1l
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but6mmoreka [IOK

2 P
> CHLICHHE 3a1ad https://m.edsoo.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIUs bubmuorexa [JOK
3HaHUN 110 TeMe "DeKTpoIuHaMuKa" https://m.eds00.ru/76484025
97 KonTponbhas pabota no teme bubmmoreka [JOK
"OnexkrpoguHamMuka" https://m.edsoo.ru/8ae09b98
Konebarensuas cuctemMa. CBOOOIHEIE
28 kosieOanus. ['apMoHMYeCKHE bubmorexa LIOK
-1 ap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtnueckoe U JMHaAMHUYECKOE bubnuoreka [{OK
OIrcaHue KojaeOaTeaIbHbIX ABIKEHUN https://m.edsoo.ru/87ce9498
DHepreTUYecKoe onucanue. BeiBos
JTUHAMHAYECKOrO OIMUCAHUS
30 TapMOHHYECKUX KOJIECOaHUN U3 UX bubnnorexa [JOK
p https://m.edso0.ru/e3c99692
YHEPreTHYECKOTO M KHHEMATHIECKOTO
OITUCAHUS
bu6nmorexa LIOK
1 A i
3 MILTHTY 18 1 pasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon u yactoTa KoIeOaAHHIA.
ITepronx ManbIX CBOOOIHBIX
32 KOer6ajj{Hﬁ MaTeMaTI/IIJIICCKOFO bubnmorexa [JOK
https://m.edso0.ru/e0399319
MasiTHUKA. [leprno cBOOOTHBIX
KoJIeOaHUH MPY>KUHHOTO MasTHHKA
33 3aryxaromiue KoieoaHusl. bubmmoreka [JOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/72e93d09
bubnmnorexa LIOK
34 A
BTOKONICOaNNA https://m.edsoo.ru/6add2644
bu6nunorexa LIOK
35 Penrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHpepenmus "MexaHuueckue bubmuoreka [IOK

KoJieOaHHs B MY3bIKaJIbHBIX

https://m.edsoo.ru/8ef587be
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MHCTpyMeEHTax"

O00011eHUE U CUCTEMATU3 AL

bubnunoreka LIOK

37 i "M
SHAIITO ,TeMe exanpeciHe https://m.edsoo.ru/eb84182f
KoJieOaHus
DNEKTPOMArHUTHBIE KOJICOAHMS. bubnmnoreka HOK
38 .
KonebarenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTYABI
39 3apsiJia KOHJEHCATOPpa ¢ aMIIUTY 10 bubmorexa LOK
pAA A P L https://m.edso00.ru/093f9afl
CHWJIBI TOKA B KOJICOATEThHOM KOHTYpE
3aKOH COXpaHEHUsl YHEPIUHU B bubmmoreka [JOK
40
ujeanbHOM KoliebaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolye 31eKTPOMarHuTHhIE
41 KOJI};)gaHI/ISI Brin >1<p CHHBIC bubmorexa OK
' YA https://m.edso00.ru/5e668619
3JIEKTPOMAarHUTHbIE KoJeOaHus
[Iepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B IIETH MIEPEMEHHOTO bubmmorexa [JOK
A PRI P https://m.eds00.ru/84836152
TOKa
43 Karyimka HHIyKTUBHOCTH B LIENU bubmuoreka [IOK
MIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akon OMa JJ1st SIEKTPUIECKOM Tenn bubmuoreka [IOK
44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MoniHoCTh IEPEMEHHOT0 TOKA.
45 AMIUTMTYIHOE U JEHCTBYIOIIEE bubmmorexa [JOK
e A yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIBI TOKA M HATIPSKCHUS
46 Pe3oHaHC B 251eKTpUYECKOM TIeTH bubmmorexa [JOK
p H https://m.edsoo.ru/087506df
but6mmorekxa [IOK
47 Pemenue 3ana
HICHHE Sa/ad https://m.edso0o.ru/a16836a4
W neanbHbIA TpaHchopmaTop.
A parichop P but6mmoreka [IOK
48 [Tpon3BoACTBO, TEpeava u

noTpeOJIeHUE FIEKTPUIECKON S HEPTHU

https://m.edsoo.ru/f97418ae
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DKOJOTUYECKUE PUCKHU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.

bu6nuoreka [IOK

49 Kyxerypa nenoins3osans . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPIUH B TOBCEAHEBHOM
KU3HU
bub6nmmoreka [IOK
P
S0 ctietiie sazat https://m.edsoo.ru/ee6677ed
bubnunoreka LIOK
1 P
> ctietiie sazat https://m.edsoo.ru/7cab59f8
O06001IeHNEe U CHCTeMAaTU3aIs
52 3HAHUM MO Teme "DIECKTPOMarHUTHBIE bubmorexa HOK
" P https://m.eds00.ru/401024a9
KoseOaHus
MexaHn4ecKue BOJIHEI. bubnuoreka [{OK
53
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmorexa HOK
https://m.edso0.ru/d9ae1000
bu6nmorexa LIOK
> 3BYK. XapakTepUCTHKH 3BYKa https://m.eds00.ru/138b6f09
56 WNudpa3syk u ynpTpasByk. LllymoBoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
bu6nmorexa LIOK
57 P
cHicHie saat https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHBIE BOJHBI. bubnuotexa [JOK
N3ny4yeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHeprus MEKTPOMAarHUTHBIX BOJIH. bubnuotexa [JOK
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH https://m.edso0.ru/d01b818c
[[Ixana >meKTPOMarHUTHBIX BOJTH.
60 [TpumMeHeHne JEeKTPOMArHUTHBIX bubmorexa [JOK
P p https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE U OBITY
61 [IpuHIMnIB paguocBsa3u U bubmuotexa [JOK

TCICBUACHMUA. PaI[I/IOJIOKaLII/ISI.

https://m.edso0.ru/9f96f1f8
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DNeKTPOMarHUTHOE 3arpsi3HEHNE
OKpYXKAaroIIel cpeibl

62 KounTponbhas pabota no teme bubmmoreka [JOK
"Konebanus u BoHBI" https://m.edso00.ru/4f7985a0
63 Caer. 3aKOH NMPSMOIUHEHHOTO bubnmnoreka HOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3amau Ha mpuMeHEHNE
64 3aKOHA MPSIMOJIMHCHHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubmmoreka [JOK
Cdepudeckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenominenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN ITOKa3aTeb
66 npenomieHus. [lonHoe BHyTpeHHEe bubmmorexa [JOK
P ‘ . yIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHbiit yron
MOJIHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4u Ha npUMEHEHUE
67 3aKOHOB OTPAXKEHUS U TIPETIOMIICHUS bubmorexa LOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucniepeust
. bubnuoreka [{OK
68 cBeta. CJIOKHBIN cocTaB OEJIOro CBeTa.
https://m.edsoo.ru/d8elc3be
LBer
69 JIunzbl. @OKYCHOE pacCTOSIHUE U bubmmoreka [JOK
OITHUYECKAs CUJIA JIMH3bI https://m.eds00.ru/60441359
70 [Toctpoenue nzoOpakeHuii B TMH3AX U bu6muoreka [JOK
X CHUCTEeMax. Y BEJIMYEHHUE JTUH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 M300paKeHUH, TIOTyIaeMBIX C bubmorexa HOK
P Sl https://m.edso0.ru/5a868f09
MTOMOIIIBIO JIMH3
b K
72 I'ma3 xak onTuyeckas cucTeMa nbmorexa 110

https://m.edsoo.ru/ecd480a2
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Pemenue 3amau. [Ipenenst

73 MIPUMEHUMOCTH T€OMETPHUYECKON bubnnorexa LHOK
p p https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKOpOCTb CBETA U METOBI €€ bubmmoreka [JOK
HU3MEpPEHUst https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
& Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bubnunoreka LIOK
76 Hutepgeperis caera https://m.edsoo.ru/5fc0c638
KorepeHTHBIC HCTOYHHUKU. Y CIIOBUS
77 HaOIIO€HUSI MAKCUMYMOB U bu6morexa HOK
a M https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnunoreka LIOK
8 Pemenue 3anas https://m.edso0.ru/3061de2b
bubmuoreka [IOK
7 [pmvenerie marepdepeniun https://m.edsoo.ru/668edbc8
bubnmorexa LIOK
80 Jindpaxuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue bubmuoreka [IOK
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubmmoteka IIOK
82 Pemenue sanas https://m.edsoo.ru/d58c411a
83 ITonepe4HOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
Ilonmapuszanus ceera https://m.edsoo.ru/e9890fe9
but6mmorekxa [IOK
84 Pemerue 3ana4 https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBJIICHUS B IIPUPOE bubmmorexa TIOK
pHpoa https://m.edsoo0.ru/0b36363d
86 O06o0011eHNEe U cUCTeMaTU3aIHs bub6muoreka [IOK
3HaHu# 1o teme "Ontuka" https://m.edsoo.ru/8a14748b
87 KoHnTtponbHas pabota 1o teme bubnuorexa [JOK
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«OnTuka

https://m.edso0.ru/82315dd4

['panu1pl npuMeHUMOCTH
KJIACCHYECKOU MEXaHUKH. 3aKOHEI

bubnunorexa LIOK

88 3JIEKTPOJIMHAMUKY U TTPUHLIMIT https://m.edso0.ru/c9bd77cb
OTHOCUTEJIBHOCTH

89 [locTynarsl ciennanbHOU TeOpUU Bu6muotexa [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpancTBEHHO-BpEMEHHOM
uHTepBall. [IpeobpazoBanus Jlopenua.

90 VYcioBue NpUYMHHOCTH. bubnnorexa [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amesieHne BpEMEHH U COKpaIlleHUe
JUTMHBI

01 DHEprusi 1 UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YJaCTHUIILI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ DHEpPTrUei u

92 UMITYJTBCOM PENSATUBUCTCKON YaCTHUIIBI. bubmmorexa [IOK

https://m.edsoo.ru/b6258ffa
DHeprust NoKos
93 PaBHOBECHOE TEIIOBOE U3ITYUECHHE bubmmorexa LIOK
https://m.edsoo.ru/f54035a5
bubnmorexa LIOK

%4 Jakor cuemeHys Buka https://m.edsoo.ru/1c5ff752

95 I'unoreza M. I1nanka o KBaHTax. bubmuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218

but6mmorekxa [IOK

% DHEPIHs 1 HMIYJIEC POTOHA https://m.edsoo.ru/7fb307ec

97 ®otoadp¢ext. OnpiTor A. T bu6muoreka [JOK
CroneroBa. 3akoHbl poTor(dexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHne DUHIITEHA 17151

98 dbotoaddekra. "Kpacnas rpanuima" bubmorexa [TOK

dorosddexra

https://m.edsoo.ru/01ef4556



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556

99 Jasnenne ceera. Onbitol I1. H. bubnuorexa [JOK
JleOeneBa https://m.edso0.ru/64b4f966
. bub6nmoreka [IOK
100 BomHoBbie CBOHCTEA HACTHIL https://m.edsoo.ru/f59cfcec
Boanus! ne bpoiins. JIanHa BOIHBI 1€
101 b OI‘/'IJ'I}[II[/I aI;Me bl §6J'IaCTI/I ! bubmorexa [IOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIM3alUH JIBIKYIICHCS YaCTHIIBI
102 KopnyckyIsspHO-BOJHOBOMH Iyaan3M bubmotexa [IOK
PHYCKYIAP Y https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubmmoreka [JOK
KpHCTaiax https://m.edsoo.ru/30dbal8c
CHG H(PUKA U3MC CHI/Iﬁ B MUKPOMUPE.
104 Coo?Hg)meHm Helc))n e eHéHH(fCTef/'Ip bubmorexa [IOK
. pes https://m.edsoo.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
1 P
05 CIICHHE rpadHIeCcKuX 3121 https://m.edsoo.ru/e70195hbd
.. bubmuoreka [IOK
1 P
06 CHICHHE PACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa o TemMam: BuG 110K
noIMoTEKA
1 7 n T " HK -
0 OCHOBHVC o", "OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaliu3m
OHI)ITI)I I10 UCCJICAOBAHUIO CTpOCHI/Iﬂ
108 aroMma. [lmanerapHast MoJenb aToMa bubmorexa [JOK
‘ p A https://m.edsoo0.ru/312b750a
Pezepdopna
bubnmnorexa LIOK
109 HMoctyxarsi bopa https://m.edsoo.ru/404dfa9a
110 Buapt ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
3HEPTUU aTOMa BOJIOPOJA https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJIEHHOE bu6muoreka [IOK
H3JIy4EHUE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubnuorexa [JOK



https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
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https://m.edsoo.ru/2288a0c4

113

114

115

HyknoHnHas Mozens siipa
I'eiizen6epra-HBanenko. 3apsn u
MaccoBO€ YUCIIO sapa. M30Tomsl.
PangnoaktuBHOCTH

3aKOH paJlMOaKTUBHOI'O pacnaja.

CBolicTBa HOHU3UPYIOIIETO

u3ny4yeHus. Bnusaue 1
pPaIuoOaKTUBHOCTU HA KUBBIE

opranusmsl. /lozumerpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

SAnepusie cunbl. Jledekt Macco aapa.

S nepHble peakuuu. AnepHbie

peaktopsl. [IpobiemMs! yrpaBisemMoro 1
TEPMOSIACPHOIO CHHTE3A.

DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS

AJIEPHOM DHEPrEeTUKH

bu6nuoreka [IOK
https://m.edsoo.ru/34ada5de

bu6nmorexa [IOK
https://m.edsoo.ru/aab98bef

bubnuoreka [{OK
https://m.edsoo.ru/ff1758d0

116

Mertonsl perucTpannuy u

WCCJIETIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAIbHBIE B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI. 1
[TpencraBnenne o CtannapTHON

Mozenu. KBapk-rirooHHas Mozienb

aJpOHOB

bubmmoteka IIOK
https://m.edsoo.ru/lac08a5b

117

®wu3suka 3a npenenamMu CTaHIapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnunctBo pusnueckoi
KapTHUHBI MUPA

but6mmorekxa [IOK
https://m.edsoo.ru/c026fd37

118

Drarsl PasBUTHUA aCTPOHOMHU.
3HaYeHHUEe aCTPOHOMHH

bu6nunorexa LIOK
https://m.edsoo.ru/ad73e145

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMHYECKUX

bubnunoreka LIOK
https://m.edso0.ru/39c44028



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

00BEeKTOB. METOIbI aCTPOHOMHYECKHUX
HUCCIEN0BaHUN

COBpeMeHHBIe OIITHUYECCKHUEC

120 TEJIECKOIIBI, PAANOTEIECKOIIBI buGnuorexa [IOK
- pal ’ https://m.edsoo.ru/4877aale
BHeaTMoc(hepHass aCTpOHOMHMS
Bun 38é3nnoro He6a. Co3sesaus,
121 SIpDKHUE 3BE3JIbI, ITIAHETHI, UX BUAUMOE buGnuorexa [IOK
b ABL, ’ A https://m.edsoo.ru/aac588eb
IIBIKEHUE
Comnreynas cucrema. ColHile.
122 CoJHeyHas aKTUBHOCTE. MICTOUYHUK Bubmiorexa OK
. https://m.edso0.ru/22748eb4
sHepruu CosHIA U 3BE3]
3BE31bI, NX OCHOBHBIE
123 XapakTepUCTUKH. J[marpamma bubmorexa [JOK
| PaKTep - Snarp y https://m.eds00.ru/42169944
CIEKTPAJILHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnnorexa [JOK
8 a https://m.edsoo.ru/b3ch766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPEACTABIEHUS O bubmuoreka [IOK
MIPOUCX 0K ICHUH U dBOJonUK CoJHIa https://m.edsoo.ru/d09da494
1 3BE311. DTanbl )KU3HU 3BE3]
Mieynsiii [1yre — Hama I'anakTuka.
126 Tune! ramakTuk. YEpHBIE ILIPHI B bubmorexa LOK
- ep AbIp https://m.edsoo.ru/7cd10a0a
AIpax TaJakTUK
Bcenennas. Pacmimpenne Beenennoil. BuG 110K
noImoTexa
127 3 Xab06ma. T b
AKOH AaDBIIA. 1 COPHA HOJILIIOTO https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PenmukTOBOC M3ITyueHUE
128 MacmrabHas cTpyktrypa BeeneHHoil. bubmmoreka [JOK
Mertaranaktuka https://m.edsoo.ru/ce234633
N bubmuorexa [{OK
129 Hepemé € IpoOJIEMBI ACTPOHO
PEICHHBIC TIPODIEMBI aCTPOHOMHH https://m.edsoo.ru/d37d9ffe
130 du3ndecKuil TPaKTUKYM I10 TEME bubnuorexa [JOK



https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe

"NccneqoBanue MAarHATHOTO MOJIA
IMOCTOSTHHBIX MarHUTOB' WJIM
"UccnenoBaHue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccnenoBanue ASHCTBHS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

https://m.edsoo.ru/67361aef

131

Pu3N4eCKU IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3ydyeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJjibl TOKa" WU
"OnpezneneHre MarHUTHOM MHIYKIUU
Ha OCHOBE M3MEPEHUs CUIIbI AMriepa"

bubnunoreka LIOK
https://m.edsoo.ru/fcae91e9

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSBICHUS
camounaykiun" win "Coopka Moienu
3JIEKTPOMAarHMTHOrO reHeparopa’

bubmmoteka IIOK
https://m.edsoo.ru/b8fb6391

134

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3mepenune neproa CBOOOTHBIX
KOJIeOaHWI HUTSHOTO U MPY>KHHHOTO
MasTHUKOB"

but6mmorekxa [IOK
https://m.edsoo0.ru/5d159d35

135

136

Pu3NYecKuil TPAKTUKYM 110 TEME
"IIpeobpa3oBanue SHEPTUU B
NPy XKUHHOM MasiTHUKE"

Pu3NYeCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa
yepes MociIeJ0BaTeIbHO COeTUHEHHBIE

bubnunorexa LIOK
https://m.edsoo.ru/a28026bd

bubnunoreka LIOK
https://m.edso0.ru/89dc2d90



https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90

137

138

139

140

141

142

KOHJICHCATOP, KaTYIIKY U PE3UCTOP
i "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LICHU
IIEPEMEHHOT0 TOKa"

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3y4yeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

DuU3nYeCKui MPAKTUKYM 10 TEME

"M3mepeHue nokaszatesns IpeaoMIecHUs

crexya" i "llonyuenue
n300pa’keHus B CUCTEME U3 TIIOCKOT0
3epKajia v JUH3bI"

dusnueckuil NpakKTUKYM 10 TeMe
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BELIEeCTBA
(Ha mpuMepe XKUAKUX JIUH3)" WIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
pacceuBaronuX JUH3"

Du3nUeCKUu IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu,
UHTEepEPEHIIMU U TTOJIApU3aLUU
ceera"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX YacTHULL (T10
dororpadusam TpekoB 3apsKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [lnanka Ha
ocHoBe uccnenoanus Gorodrdpdexra"
wu "HccnenoBanue 3aBUCUMOCTH

CHJIBI TOKA 4€pE3 CBETOAUOT OT

bu6nmorexa [IOK
https://m.edsoo.ru/b100661a

bubnunoreka LIOK
https://m.edsoo.ru/42569eal

bubnuoreka [{OK
https://m.edsoo.ru/b879fb3f

bubnmorexa LIOK
https://m.edsoo.ru/8b7ac737

bubnunorexa LIOK
https://m.edso0.ru/63756¢47

bu6nunorexa LIOK
https://m.edsoo.ru/eb916f82



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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HanpspKeHus"

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue crieKkTpa
pa3peKEHHOr0 aTOMAPHOI'0 BOAOPOAA
Y U3MEpPEHHE MOCTOSTHHON Puabepra"

bubnunorexa LIOK
https://m.edsoo.ru/ec651eb8

144

Pu3n4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
(doHa C UCTIOJIb30BaHUEM J03UMETpa"
win "M3yuenue nornomienus 6eta-
YaCTHULl AJTIOMUHUEM"

bubnunoreka LIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaGmronenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JUTS OTIPEACIICHHS
MOJI0KEHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3iusi CeBepHOro Mnoyymapus u
spkue 38€361" win "HabmoneHus B
teneckon JIyHbI, IIaHeT, TYMaHHOCTE!
1 3BE3JIHBIX CKOILJICHUH"

bubnmorexa LIOK
https://m.edsoo.ru/1072021e

146

O00011eHNEe U CUCTEMATU3 AL
3HaHUU. Ponb GU3KMKYM U aCTPOHOMHUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOM,
COLIMAJILHOW U ATHYECKOH cepax
JESATEIBHOCTH YEJI0BEKA

bubnunorexa LIOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3 AL
3HaHui. Pons 1 MecTo pu3uku u
ACTPOHOMHH B COBPEMEHHON HAay4YHOH
KapTHUHE MHpa

bubnunorexa LIOK
https://m.edsoo.ru/18f19f7c

148

O06o01IeHre U CHCTeMaTH3alus
3HaHuil. Ponk pusmdeckoit Teopuu B

bubnunoreka LIOK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
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(dbopMUpOBaHNY MTPECTABICHHUH O
du3nyecKoil kKapTuHe MUpa, MECTO
¢u3uveckoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEICTABICHUN O IPUPOJIC

O00011eHNEe U cCUCTEMATU3ALIIS

bub6nmmoreka [IOK

149
3gaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011IeHNE U CUCTEMATH3AIMS bubnunoreka LIOK
3HaHuH 1o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHre U CUCTEMAaTH3aIIHs bubnuoreka [{OK
3HaHui no Teme "J{mHamuka" https://m.edsoo.ru/2dfbafc5
O000I11IeHNE U CUCTEMATU3ALIUS
152 3HaHuH 110 Teme "CTtaTtHuka TBEpIOro Bubmorexa IIOK
" P https://m.edsoo.ru/3cca482e
Tena
O00011IeHNE U CUCTEMATH3AIUS
153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS bubmiorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNEe U CUCTEMATU3 AL
154 3HaHUH 110 TeMe "OCHOBEI Bubmaorexa IIOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
O00011eHNEe U CUCTEMATU3 AL
155 3gaHui 110 teme "TepmoamnHamMuka Bubmoreika HOK
P ' https://m.eds00.ru/c63f7c10
TenoBble MAIIMHEI
O000IIIeHNE U CUCTEMATU3ALUS
156 3HaHWH Mo TeMe "ArperaTHbie bubmmoreka [JOK
cocTosgHus BentecTsa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexonl”
O000IIIeHNE U CUCTEMATU3ALIHS
157 3HAHUU 110 TeMe "DIIEKTPUUECKOE Bubmuorexa IOK
" P https://m.edsoo.ru/3bfOdef9
oJe
158 O06o01IeHre U cucTeMaTH3aIus bubmuorexa [{OK



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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3HaHuil no teMe "[locTossHHBIN
ANIEKTPUYECKUM TOK"

O000111eHNEe U cCUCTEMATU3ALIIS

https://m.edsoo.ru/71453ee6

159 3HaHui 110 TeMme "ToKM B pa3IM4HbBIX Bubmuorexa HOK
; P https://m.eds00.ru/3d40077a
cpemax
160 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [{OK
3HaHu# 110 Teme "MaruutHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepsHEIil ypok. O0001IIEHHE U
161 CI/ICTIe)MaTI/I?,Zp Ui 3HaHI/H;1H 10 TEME Bubmorexa IIOK
" B " https://m.eds00.ru/053e2248
DNEeKTPOMAarHUTHAS WHTYKIIHSI
PesepBHEblil ypok. O0001IIEHHE U
162 CI/ICTEM&TI/IBZP 1501 ?,HaHI/H;1 10 TEME Bubmorexa IIOK
H https://m.edsoo.ru/d6310bfd
"Mexanndeckue KoineOanus"
PesepBHElil ypok. O0001IIEHHE U
163 CI/ICTEM&TI/IBZP 1501 ?,HaHI/H;1 10 TEME Bubmuorexa IOK
" B " https://m.edsoo.ru/5e2bb83d
DNEeKTPOMarHUTHbBIE KOIeOaHMs
Peseprubiit ypok. O600111eHIE U
164 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka IIOK
"MexaHn4YeCKUE U DJIEKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepBHEbIil ypok. O000IIIEHE U
165 CI/ICTEMaTI/IS’Zp WS 3HAHUU 110 TEME Bubmoreika HOK
" " B https://m.edso0.ru/52ad1603
Onrtuka
PesepBurlii ypok. O0001IEHNE 1
P P 111 bubmuoreka [{OK
166 CUCTEMATHU3alMs 3HAHUM 110 TEME
https://m.edsoo.ru/5beclc65
"OcuoBsr CTO"
PesepBurblii ypok. O0001IEHIE U
167 CI/ICTIC)MaTI/IBZ.]p 1554 ?,HaHI/II7IIlI 0 TeEME Bubmiorexa IIOK
" B . " https://m.edsoo.ru/f7c59d38
KopnyckymnsipHO-BOTHOBON Ayann3m
168 PesepBublit ypok. O0001IeHNE U bubnuorexa [IOK

cucreéMaTru3anusa 3HAHUM 10 TEME

https://m.edsoo.ru/1f511654
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"®duszuka aroma"

PesepBHeiit ypok. O600IICHHE U

169 CHCTEeMaTU3alusl 3HaHUH 110 TeMe 1 bubnunorexa LIOK
"®du3uka aTOMHOIO sapa 1 https://m.edso0.ru/905c5ce0
3JIEMEHTAPHBIX YaCTHUIL"

Pe3epBublii ypok. O0001IEHNE U
170 CHCTIe)MaTm:p us 3HaHH;Iu 110 TeMe 1 bubmmorexa [JOK
H https://m.edsoo.ru/2bffb94c
"DneMeHThl acTpopuzuxu"
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME
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https://m.edsoo.ru/2bffb94c







