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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanpHON pabouelt mporpamMmbl BocnuTanus u Komenmun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCS.
[Iporpamma mno ¢Qusuke maér mOpeacTaBiIE€HUE O UENAX, COJAEpKaHUM, OOIen
CTpareruu OOy4YeHHUs, BOCHUTAHUS W Pa3BUTHs, OOY4YaIOIIMXCA CpEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3aJlayu MPOPECCUOHAILHON OpPHEHTAIIMK, HANPABJICHO HA CO3/IaHME YCIIOBUM NS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1o ¢usMke ONpenensioTcs IUTAHHUPYEMBIE PE3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHET0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JTUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYaroNIuXCsl, OCBOMBIIIHX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cCpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaThl OCBOCHHS Kypca (QU3MKKH Ha yriayOJIEHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coJiepkanue yueoHoro npeamera «dusmka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJI30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/0B K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
cOoXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAxX MPHUPOABI, BBICTYMAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3HKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHommen. Mcmonp3oBaHME W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMM Y4€OHBIX HCCIIEJOBAHUM.

B ocHOBY Kypca (pu3HUKHN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCEX PA3AesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

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

Hoea zymanumapuzayuu. BEE peannsanus NPeaIosaracT HCIHOJIb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAINOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, H
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBLHOTO IPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIKIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THX
NPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO SKCIIEPUMEHTa Kak
NOCTOSTHHO JIeHCTBYyIOIIEro ¢akropa ydeOHoro mpouecca. s yriayO6néHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIBHBIE YUYCHUUYECKHE ONBITHI TMPU H3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anud (PU3NIECKOr0 TNpaKTHKyma. B mepBom ciydae
MpaKTUKyM npoBoAuTcs 160 B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUN B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MIPOBOJIATCA B TMpoIlecce u3ydeHus paszzaena (temsl). [Ipu sTom mox pabotamu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@uMke cHUCTeMa YYEHHUYECKOrO JKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuHeM. Bbioop
TEMATUKH JJI 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHalleHuss KabuHera Qusuku. [Ipu sTOM oOecreunBaercs
OBJaJIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE UM KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHIENsSETCS PEHICHUIO PACUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TTO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszliesia Kypca, TaKk U
WHTErpUpysl MPUMEHEHUE 3HAHUIM U3 pa3HbIX pas3iesioB. JlJis KaueCTBEHHBIX 3a]a4
MPUOPUTETOM SABJISIIOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIHe BbIOOpa
(bu3nYeCcKo MOJIENU sl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpamMme 1o
(bu3MKEe YYEHUUECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHHUMAJIbHOM JIOCTAaTOYHOCTH U  oOecledyrBaeT TMOCTaHOBKY
MEePEUYUCICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlabopaTopHoe 00OpynOBaHHE MJII YYEHUUYECKHX TMPAKTUYECKUX padoT
dbopmupyeTcsi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleunBaeTCs B pacuére



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

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPEcCa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PaA3BUTUE WX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHpPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCTIOIB30BAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayumiei
npoecCUOHANBHON  JESTENBHOCTHU, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HalPaBJICHHH.

JlocTikeHHne 3TUX 1elield 00ecneuyrnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIliecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKuX SBJICHUM B MPUPOAC U JUIsl TIPUHATHUS MPAKTUUYECKUX PEIICHUN B
MMOBCEIHEBHOM YKU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOJEINbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa;

NOHMMaHuEe (U3NUYECKUX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHpeTanuu HUHPOpMAIUH,
ONpeIeNICHNs TOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUA YMEHUU INPOECKTHO-HCCIEAO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0o OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOnEHHbBIN ypOBEHb) HA YPOBHE CPEIHErO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
IPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YYHTENb JieJaeT BbIOOD
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepHUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIAKOCTb, HWACANBHBIN Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb m MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKON JIEATEILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

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

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

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MIHOBEHHAs CKOpPOCTh) W
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMU Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

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



KpuBosmHenHoe  nBWKeHME. J[BMKEHHME  MaTepuasbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBas W JWHEHHass ckopocTh. [lepmom m vactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC TMeEpeIauH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUSL.

Crioco0bI ucceI0BaHusl IBUKEHU.

WnmrocTpanus npeaenbHOro nepexoia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBaHue ABMXKEHUM C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue CKOpoCTH MPH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMIKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHus: npu MPpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanve 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

N3Mepenue  yCKOpeHUs CBOOOJTHOTO naJIeHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOIL TabOpaTOpUN).

N3yuenne nBUXKEHUS Tella, OpOIIEHHOrO TOpu3oHTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHMOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepUOja OOpalleHHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cynepro3uiuy CUil.

Bropoi 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOWU MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MAaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpapuueckoll IMMpOTHL. JIBUXKEHHE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenua. Cuna cOnpoTHUBIECHUS TNPU JBWKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTENIBHOCTH.

KaueHrne JByX LHMIMHAPOB WM IIAPOB PA3HOM MacChl C OJIMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEM  NPWIOKEHHBIX K TEIy CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MTAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHUCUMOCTH BPEMEHHU JIBHXKEHHUS Opycka IIo
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEINIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanve yCIOBUM pPABHOBECUS TBEPAOrO TENA, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

WMItynbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOuku. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

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

MOoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MaTepualibHOW TOYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHIMaNbHBIE W HENOTEHUMANbHbIE CWIBL. lloTeHnManbpHas >HeEprus.
[TorenuunanbHast sHEpTUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mone. [loreHmumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbst KOCMUYECKask CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM U1 HMACAIbHOM JKUIKOCTU Kak CJIEACTBUE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CHUJIBI.

M3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETHYECKOM W MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKkmuKym.

M3mepeHne nMiryiibca Teiia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKOU IHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TpEHUSI.

Onpenenenue padbOThl CWIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXEHUSI MOJIEKYJsipHO-KMHeTnYeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monemm CTpOeHHs Trasos,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



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

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

Mopenbs uaeanbHOro ra3a B MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
rasza JIBUKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. Ao6comoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIOy [JaBJIEHHEM U  CPEIHEHM KUHETUYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETUYECKOU dHEpPrue MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHH4eCcKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPHUAIIOB.

Jemoncmpayuu.

Mopenu I1BUXKEHHUS YaCcTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita IltepHa.

[IputsxeHre MOJEKyJI.

Mopnenu KpucTauIn4ecKuX peméToK.

HabGnrongenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmMuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW JJIs
TEPMOJIMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMBbl KaK CPEIHHE 3HAYEHHs] BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. Camomnpou3BOibHAsA — pellakcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CTrOpaHus
TormBa. Pacu€r koiumuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KomnmuecTtBo
TEIJIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAs TeMIeparypa.

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

[TpuHume! gecTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPeIbl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIM U KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIUBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE YAETBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHACHcamus. lcmapeHue W KWIMEHHWE. Y enbHas
TEIJIOTa Mapoo0pa3oBaHUA.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHUS HACBIIMIEHHOTO IMapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTH
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
KpuctaiuioB. [lmaBieHne W Kpuctalm3anus. YJelbHas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactspkenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue KXKUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
paciipenue. AHrapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huimeHT MmOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunienune. Kunenue rmpu noHM>KEHHOM JTABJICHUH.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIICHKAa MAaccChl MapoB B
ITOMEIIECHNH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

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

Pa3znen 4. JiaekTpoauHaMu KA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJICKTPUYECKHM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mnoiia.  [IpoOubiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYTIEPIO3ULIUU IJIEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0bémy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsXKEHHOCTH H3TUX MOJEH U
DKBUITOTEHLIIHMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECUS 3aPsI0B.

JIvdnexTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE CoeMHEHNE KOHIEHCATOPOB. [locnenoBarenbHoe COeMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

OneHka CHiT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTUIO
W3JIyYEHUs CBETOANOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEpKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 271eKmpuyecKuil mok.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylneCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKM
toka. Hampsokenune U u DJIC £ .

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBHUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €ro JJIMHBI M IUIOIIAJHA IIONEPEYHOIO CEYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TemioBass MOIIHOCTb, BblAEIsieMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MOMEPEYHOr0 CEUEHUS U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHeHHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3sMepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHMKA TOKA.

UccnenoBanne 3aBucumoctd IJ[C raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MMOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunsix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CobOctBeHHass U pUMecHas IPOBOJAUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUu4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEIH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HaGmronenue snexTposusa.

N3mepeHne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKA MPEIJIOKEHHbIX THIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  DKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTUKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUYETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHUE, HAay4yHbId (DaKT, rumoresa, (u3MUeckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE MPUOOPHI, IU(pOBast 1abopaTopusl.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHM. JluneilHas QyHKUUA,
napaboia, runepOosa, ux rpaguku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW mpupoae, nupdysus, ocMmoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBON» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MIPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, ICKTPOIUTUYECKAS TUCCOLMAIUS, TallbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eocpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeTp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHMEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMN), UCTOJIb30BaHNE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHamMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MaruutHoe mone. Bexkrop marHuTHOM wuWHAYKOMM. [IpuHIMND cynepno3uuun
MArHUTHBIX TIOJIEH. JIMHUM MarHUTHON MHYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. JIBUKEHUE 3apSKEHHON YACTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cusl Jlopenna.

MaruuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rapa- u JuaMarHeTHKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUC TIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuToOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOBUTATENH SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUS MMy4YKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJIA MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeUCTBUS OCTOSSHHOTO MArHUTA HA PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOW uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LIENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I]C caMOUMHIAYKINH.

DHEprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHA
Me€4Yb, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMJIu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenrie MarauTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amrmutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora koneOanuid. Ilepron ManbiX CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MaJIbIX KOJieOaHUIl rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCUBHOM TIPY)KHUHE C IIEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAHEHUS YHEPTUH MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJICOaHH Ha yIIPYTrOM TO/BECE.

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHblii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
ucanbHOM KoJsiebatenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCAToOpa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHsSl TMpPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUM.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJaIbHbIE KOJIEOaHUS.

Pe3ucTop, Karymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO U MPUHIMI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKMUKYM.

N3yuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpeloMJIeHHe, MHTephEpEeHLUs H
TudpaKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPAXXEHHUE,  MOPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH CpeIbl.

TexHuyecknue yCTpPOWCTBA M MNPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHue,
pesIoMJICHUE, TOJSIpU3aIs, udpaKius, HHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPaPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yyeHue pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTelb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPH NEPEXOJE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcus cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[TonHOE BHYTpeHHee oTpaxkeHue. [IpenenbHblid yroy MOJHOIO0 BHYTPEHHETO
OTPaKECHMUSL.

ColOuparomrie U pacceuBaromiue JnuH3bl. ToHkas JnuH3a. DokycHoe
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM c(epruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IIOKa3aTelIs MPEIOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xon sy4a, MPOMENUIErO JUH3Y NOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpsMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEeHLHOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HWCTOYHUKOB. [IpuMepbl KIlacCHYECKUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas peméTka. YCJIOBHE HaOII0ICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHudeckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHHE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnepoBanne Xojia CBETOBBIX ITYYKOB YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepeninm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Habnronenune nudpakimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BemlecTBa (Ha
pUMEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTEpPEpeHIINN U MOJISIpU3aIUU CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS HA IBYX IIEIISIX.

HaOmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHnune IJrHbBI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. I[IpeoOpaszoBanusi  JlopeHia.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTHUS
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA00PATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. OmbiTel A. I'. CroneroBa. 3akonbsl poTodddekra. YpaBHEHHE
OunmTerHa 11 Gpororddexra. «Kpacunas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoia. lnvaa BosHb! ne bpoins u
pa3Mepbl O00JacTH JIOKaIW3aluu JABWXKYylIelcsa 4actuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
dboTodnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHeUHas Oarapes,
CBETOIMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

UccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosinHoi [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMO OT HAIIPSAKEHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aTtoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomienre (pOTOHOB MPHU MEPEX0Jie aToMa
C OZJHOTO YPOBHsI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

Habnrogenue IMHEHYaToro CuekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I aMmma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOUIETO M3Iy4YCHMs. BIusHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

OHeprus cBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccol sapa.

SAnepusble peakuuu. Jlenenue u cunres siaep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonap! perucTpanyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI U JICOTOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUUECKUE IIPOLIECCHI: JO3UMETP, KaMmepa
Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHas TOMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCIOJIB30BaHUEM J03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHUEM.

Pasznen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TMPUPOIBI
KOCMHYECKHX OOBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMUS.

Bun 3Bé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

Counnue. ConHeuHnasi akTUBHOCTb. MIicTouHuk sHepruu CoirHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETHUMOCTBY». 3BE3/IbI TJIaBHOM MOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ima. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31H0r0 HeOa HEBOOPYKEHHBIM TJ1a30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPHJIOKESHUH /I ONpeeNieHns MOJI0KEeHNs HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmrogenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil NPaKTUKYM.

Cnioco0bl n3mMepenus: (U3NYECKUX BEIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMATUYECKHMX  paszleinax «YUYEHUYECKUU  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

Oo6o01maromiee NOBTOPEHUE.



O0o0uIeHne 1 cucTeMaTh3alus COJEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoAuHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBbHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUECKOH cepax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKOW  (YHKIUI
busnyeckoil Teopuu, posib HU3NIECKON Teoprun B POPMUPOBAHUU MPEICTABICHUN
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTHUHBI MUpa B OOIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMu
MaTE€MaTHUKH, ONOJIOTHUH, XUMUHU, T€OTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, H3MEpPEHHUE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMU HAa OCU KOOPJIMHAT, CIOKEHHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKuMd. [Ipu3Haku mnogoOusi TPEYroJbHUKOB,
oTpeiesIeHHEe TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOLE, KoJieOaTelbHbIE
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PHUCKU TPU TPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
npUpoe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
AIIEKTpOIBUTaTeNb SIKOOH, reHepaTtop MEepeMEHHOro TOKa, MHIYKIHMOHHAs Medb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJABUraTelb, paaap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMAarHOCTUKa B TEXHHKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAaA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHECPIreTUuKa U 9KOJIOTUICCKUC aACIICKThI ee pasBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYyYalOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

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

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
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 OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIHHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU HA TPOTSHKEHUN BCEH KU3HH.

IKOJIOI'NYECCKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUU B OKpyXKaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIeH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM M0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicCTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMSI B PaCCMATPUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTepPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OILIEHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEeATEeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3nIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B ITO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JIaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh TMOJIYYEHHBIE B XOJI€ PEIICHUS 3adayd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUH (QUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBATH MPHUOOPETEHHBIN OIIBIT;
yMeTh TEPEHOCUTh 3HaHHSA TI0 (U3MKE B MPAKTHYECKYIO OO0JaCTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTHHAJIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOTO COIAEPIKAHMS
U3 HWCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpPEeTalni0 MHPOPMAlUU pa3IHMuHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHMEHbI, pPecypcocOepekeHus, IpaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIITMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B PAa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyaIU3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYAJIbHON padoThI;

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

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIATh IUJIaH
NEHCTBUM, pacpeeniaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHHKAa KOMAHJIbI B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATH HUAEH C NO3WLUUU HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MpPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
UHUINATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIbHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedeKcHu I OIEHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMAThH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU aHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OLIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN WUHTEIUIEKT, MpEANnoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCThH aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHWMATh  AIMOIIMOHAJILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATH €ro TpPH OCYIICCTBICHHH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTHh  BBICTPAWBATh
OTHONIICHHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUM:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (DM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (QU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UUYECKON TEOpHUH B
dbopMHUpPOBaHUY MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUM): WHEpLUaIbHas cHUCTeMa OTCYETa, abCOIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCONMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAIUIMYECKOI0) Teja, UACATbHBIN ra3, TOYEUHbIN 3apsi,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paziuyath yCJIOBHUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH U TEepeMelIeHus,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTI'O TIATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOMN
DHEPI'uM, CBsI3b PaOOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBl MoJEKyIsipHOW GU3UKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW HDHEPIrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTpALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKOU
DHEPrUEN TEIJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpPalUHWEe MOJIEKYJI W €ro TEeMIEpaTypou, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJUHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS IpPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM W JJId 3aMKHYTOM BJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apaznes A1 31eKTpoIn3a);

ONKCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUS, HCMOJIb3Ys BEITUYHHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CUjla YHNPYrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BONM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsl TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOrO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPSDKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHMAI 3JIEKTPOCTATUYECKOIO IOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYLIAs CWja, Cwia  TOKa,
HaIpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LIENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWU  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHHE U KOHJEHCAIs, IUIABJICHUE U KPUCTAUIA3aLUsl, HAIIPaBICHHOCTh
TEIJIONEepeaun, IEKTPU3aLUs Tel, SKBUIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHU, JIeJaTh BBIBOBI 10 PE3YJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOAUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIIOTE3bl: MNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax yd4eOHOro OJKCIEpHMEHTa, IMpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
($u3MYECKOl MOJENIbIO: Ha OCHOBAHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBAThH
BBIOOp (Qu3MUECKON MOJEIM, OTBeHaroumeld TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTh pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METOJbI PEIICHUS C
Y4€TOM IOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayeCTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHUM U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaKKe UHTErpalluy 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH TMPUMEPHl BKJIAaJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJOBEeKa, CBA3aHHOM C (PU3MYECKHMMHU NpOLEcCaMu, C
MO3UIINH AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ WH(pOpMaIe PU3NIECKOTo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMamMio W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsI HOBBIX 3HAHMHW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYallUsSX, aJ€KBATHO OIICHMBATH BKIJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE pAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puznyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUpaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJI, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIOJB3Y OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddexra, mepBeld U BTOpod mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YyS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrusi MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DJHEPTUsl,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbotoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIIATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH H300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalOIMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHalu3a UM OOBsACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIaJAKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] M BeelleHHOIM;
MPOBOJUTH HKCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCHUMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHWH, JelaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh aOCOIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IIOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MperIoKEHHOU
TUIIOTE3HI;

OTKCHIBAaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEACHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYAOBAHUS;

peuiath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKO MOJENbI0: HAa OCHOBAaHMU aHajiu3a YCJIOBHS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHSAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPUM
IpU HUCIOJB30BAHUM MAaTeMaTHYECKUX METOJOB pEIICHUA  3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pelath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUM, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jnyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUIECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMalK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4E€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynme C HCHOJHEHHEM pa3IUYHBIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiie nmpodeccnoHalbHON AesTeNbHOCTH 1O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IIpakTuuyeckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
. bubmuorexa [JOK
1.1 HayunbIii MeTO1 TO3HAHUS IPHPOJIBI 6 0 0 httos://m.edsoo.ru/fL6b68d7
Hroro mo pazmeny 6
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kutiemaritka 10 1 3 https://m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
22 Auramika 10 1 3 https://m.edsoo.ru/f16b68d7
N bubnuotexa [JOK
23 CratiiKa TBEPIOTO TENA > 1 3 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 2 httos://m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Pa3znea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 2 httos://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TeroBbie MaITMHBI 20 1 1 https://m.edsoo.ru/fL6h68d7
3.3 Arperartnble cocTosiHus BeriectBa. Da3oBbie 14 1 1 bubnmoreka [JOK




EPEXOIBI https://m.edso00.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
41 UeKTpiieckoe noje 24 2 https://m.edsoo.ru/f16b68d7
. . bubmuoreka [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 24 2 httos://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
4.3 ToKH B pasIHHEIX cpesiax 6 1 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuoreka [JOK
o1 Dusirieckiit NpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOe Bpems 10 : https://m.edso00.ru/f16b68d7
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 170 36




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOJANHAMUKA
bubmuoreka [JOK
11 Marmutioe roxe 14 1 3 https://m.edso0.ru/39859¢f1
bubmuorexa [JOK
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 1 https://m.edsoo.ru/39859f1
Hroro no pazaeny 27
Paznen 2. KOJIEBAHUSA U BOJTHBI
bu6mmorexa [IOK
2.1 Mexaandeckue KojaeOaHust 10 1 2 https://m.edsoo.ru/39859f1
bu6mmorexa [IOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 1 2 https://m.eds0o.ru/39859ef1
53 MexaHu4ecKe U AIEKTPOMAarHuTHBIE 10 1 5 bubnuoteka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmorexa [JOK
2.4 2 1 2
Onika > https://m.edso0.ru/39859ef1
Hroro mo pazueny 60
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
bu6mmorekxa [{OK
1 T 1
3 Ocuoser CTO > 0 https://m.edso00.ru/39859ef1
Hroro no pazueny 5




Paznea 4. KBAHTOBAS ®PU3UKA

. bubnmoreka [JOK
4.1 KoprnyckynsipHO-BOJIHOBOH Jyalli3mM 15 0 1 httos://m.edsoo.ru/39859f1
bu6mmoreka [JOK
4.2 Dusika atoma > 1 1 https://m.edso00.ru/39859ef1
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 1 1 bubmuorexa [JOK
' YaCcTHIL https://m.edso00.ru/39859¢f1
Hroro mo pazueny 25
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 1 2 https://m.edsoo.ru/39859f1
Hroro no pazgeny 12
Pasnen 6. PUSHUECKHM MPAKTUKYM
. bubnuoteka [JOK
6.1 usHHeCKHit HPAKTHKYM 16 0 16 https://m.edso00.ru/39859¢f1
Hroro no paszneny 16
Pa3nea 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTu3aius u 0000IIeHNE
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexa [JOK
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.eds00.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazaeny 15
bubmuoreka [JOK
P 1
C3CPBIOC BpEMA 0 https://m.eds00.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10 33







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnnoreka IIOK
1 dusnka — aMEHTaJIbHasI HayKa O TIPUPOJIC 1 0 0
Pynn K Prpod https://m.edsoo.ru/1beef346
HayuHb1il MeTOI TO3HAHUS U METO/IbI bubnnorexka HOK
2 . 1 0 0
rccaea0BaHus GU3UYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT B TEOPHs B TIPOIECCE MTO3HAHUS
3 npupoasl. Habmronenne 1 SDKCiepruMeHT B 1 0 0 bubmorexa LOK
PUPOARL. P https://m.edsoo.ru/34c49931
¢buznke
bubmmoreka [IOK
4 Crnioco6s1 n3mMepenus: Gu3NUeCKX BEIUYUH 1 0 0
p ¢ https://m.edso0o.ru/ca2def03
5 AOQCOJIIOTHASI U OTHOCUTEIBHAS TTOTPEUTHOCTH 1 0 0 bubnmnoreka [JOK
U3MepeHuil PU3NYEeCKUX BETUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHOM 1 0 0 bubmuoreka [JOK
Hay4YHOU KapTHHBI MUPA, B IPAKTUYECKOMN https://m.edsoo.ru/eabbded1
JEATEIIbHOCTH JTHOJIeH
Mexanuueckoe nBmxkeHne. CucreMa oTcyera.
bu6nuoreka [IOK
7 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS. 1 0 0
https://m.edso0.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a1a4U MEXaHUKH
Pannyc-BekTop MaTepHalbHON TOUKH, €TO
but6mmoreka [IOK
8 MIPOEKIUH HA OCU KoopauHaT. Tpaekropusi. 1 0 0

[Tepememenue. Ckopocts. VX nmpoekuuu Ha

https://m.edsoo.ru/30a108a5




OCH KOOpJAHHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

9 I'paduaeckoe onrcanue paBHOMEPHOTO bubmmorexa [JOK
P ) P P https://m.eds00.ru/89ba7190
MPSIMOJIMHEHHOTO ABUKECHUS
10 CnoxxeHue nepeMereHuii U CKOpOCTeH. bubnmnoreka HOK
Pewenune 3anau https://m.edsoo.ru/761d18aa
HepasHoMepHoe aBmxeHne. MruoBeHHas
11 CKOpOCTh. Y ckopenue. [Ipsamonuueitnoe bubmmorexa [JOK
P ' p P https://m.eds00.ru/a99549a7
JBIKEHUE C TTIOCTOSIHHBIM YCKOPEHUEM
12 I'pacdmueckoe onmrcanue NPIMOIUHEIHOTO bubmuorexa [JOK
JBUYKEHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOE TazicHre. Y CKOpeHrue CBOOOIHOTO
13 nageHus. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTHU bubmorexa LOK
' p » CKOP ’ https://m.edsoo.ru/f738109c
YCKOpPEHUS OT BPEMEHHU U UX rpaduxu
14 JIBrokeHue Tena, OpOoIIeHHOTO MO/ YIJIOM K bubnmnoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonunelinoe asuxenue. J[BrmxeHue no
15 OKPY’KHOCTH. YTJIOBas U JIMHEITHAasi CKOPOCTb. bubnmnoreka [JOK
Ilepuon u yacrtora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196fbe
TIOJTHOE YCKOPEHHUE
bu6nuoreka [IOK
16 KontponbHas padota no teme "Knunemaruka"
P P https://m.eds00.ru/1242f32e
[Tepsriii 3akoH Herorona. MHepumanbHbie
17 cucteMbl oTcuéTa. [[puHIIMT OTHOCUTENBHOCTH bubmmorexa [JOK
- pui B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuumanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHoelicTByIOIas cuiia. Bropoit bubnuotexa [JOK
3akoH HerotoHa. Macca https://m.edso0.ru/141d3837
19 B3aumogpeiictBue Ten. Tperuit 3akoH HeioToHa but6mmoreka [IOK




https://m.edsoo.ru/57dba505

[Ipunnun cynepro3uiuu cui. Pemenue 3amnau

bu6nmoreka [IOK

20
Ha IPUMEHEHKE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHUPHOTO TATOTCHHS.
21 DKBHUBAJICHTHOCTh I'PABUTAIIMOHHON 1 bubmmorexa [IOK
. P 8 https://m.edsoo.ru/9aba2b0a
WHEPTHOW MacChl
99 Cuna TSDKeCTH B YCKOpEHHE CBOOOTHOTO bubmuorexa [HOK
MaJICHUS https://m.eds00.ru/22757f26
JIBmkeHne HeOECHBIX TE U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmorexa LHOK
Y vt - Hep https://m.edsoo.ru/11abfa0a
KOCMHUEecKasi CKOpocThb. 3akoHbl Kerepa
bubmuorexa [JOK
24 . I'yka. B
Cuna ynpyrocru. 3ako I'yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUAbI CUII TPEHUS. bubmuorexa [JOK
25 JIBH>KEHUE B )KUJIKOCTHU U Ta3€ C YYETOM CHJIIbI https://m.edsoo.ru/1fa86499
CONPOTHUBIICHHUS CPEbI https://m.edso00.ru/2ch29676
26 JaBnenue. ['napocratnueckoe 1aBiIeHUE. bu6mmoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka [IOK
AbcomtotHo TBepaoe Teno. [locTynatensHoe u
21 BpalllaTeJIbHOE IBUKEHHUE TBEPAOTO Tea bubmorexa HOK
patt s pA https://m.edsoo.ru/2b95d57e
28 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILICHUS. bubnuotexa [JOK
IInedo cumibl https://m.edso0.ru/653d3459
CrnoxeHue CHI, IPIIIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsbkecTn Tena. Y cioBus bubmorexa TIOK
4 P ’ https://m.eds00.ru/9aa79a7d
paBHOBeCHsI TBEPIOTO Tejaa. Buasl paBHOBecHs
30 Pemenue 3amau bubnnorexa LIOK

https://m.edsoo.ru/dclcaacO




KontponbHas padora no teme "J{uHamuka.

bu6nmoreka [IOK

31
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuanbHOU TOYKU, CUCTEMBbI
32 MarepuaibHbIX ToueK. LIeHTp Macc cucteMbl bubnmoreka [JOK
MaTepHalibHbIX TOUEK. Teopema 0 IBUKEHUU https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
Nmmysnbe cuiibl 1 ©13BMEHEHUE UMITYJIbCa Tea.
33 3aKOH COXpaHEHHs UMITyJbca. PeakTuBHOE brbmmorexa LTOK
P YR https://m.edso0.ru/13f0a221
JIBUKCHHE
MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.
34 [IpencraBieHne 0 COXpaHEHUU MOMEHTA bubmorexa LHOK
p p https://m.edsoo.ru/d6532eb9
UMITYJIECA B IICHTPATBHBIX ITOJISIX
bubnnoreka IIOK
35 Pemenwue 3amau
A https://m.eds00.ru/f7706d63
PaboTa cuiibl Ha MaJIOM U Ha KOHEYHOM
36 nepemenieHuu. ['paduueckoe npeacrapieHue bubnnorexa LIOK
P P P https://m.eds00.ru/913974c7
paboThl CHITbl. MOIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37 W3MEHCHUN KHHETUIECKOW YHEPTUHU brbmmorexa [TOK
N P https://m.edsoo.ru/9a5e2e74
MaTepHUATHLHOW TOYKH
[ToTeHnManbHbIe U HEMOTEHITUAIBHBIE CHJTIBL.
38 ITorennuanbuas 3ueprust. Bropas bubnnorexa LIOK
pritst P https://m.edso00.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetps kocMuueckasi ckopocTb. CBsi3b pabOTHI
39 HENOTEeHIIUAJIbHBIX CHUJI C U3MEHEHUEM but6mmoreka [IOK
MEXaHUYECKON PHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPAaHEHUS MEXaHMYECKOH SHEePTUn
40 VYrpyrue u Heynpyrue CTOJTKHOBEHHS. bubnuotexa [JOK




VYpaBuenue bepuyiuu s uieanbHOM
KUJKOCTU

KontposbHas padota mo teme "3aKOHbI

https://m.edsoo.ru/f30f43b6

bu6nuoreka [JOK

41 COXpaHEHUs B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PasButne npeacraBieHui 0 NpUPOIE TEIUIOTHI.

42 Ocunogubie nonoxenuss MKT. {uddysus. bubmmorexa [IOK
BpOyHOBCKOE ABHKEHIE https://m.edsoo.ru/b0a4445f
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX

43 TGJE Xapakrep IIBEI)K@HI/DI u BfaHMoneﬁcIT);[Ha BH6J?HOTeKa LHOK
JACTHI BeIECTRA https://m.edsoo.ru/c44d02e2

44 Macca u pazmepbl MOJIEKYIT (aATOMOB). bubmuorexa [JOK
KomnuectBo BemectBa. [locTosinnas ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temneparypa. TemioBoe paBHoBecue. Ikana bubnmnorexka HOK
Lenbcus https://m.edso0.ru/0070d493

bubmuotexa [JOK

46 Pemerue saax https://m.edsogru/1531aba5

47 WneanbHbliii ra3. ['a30BbIe 3aKOHBI Eggﬁ;ﬁfg&?ﬁﬁ deb2367

48 Ypasuenune Menaeneera-Knanerpona. bubmuoteka [JOK
Pemenue 3agau https://m.edso0.ru/8d12c328

49 AOcomoTHas TemriepaTtypa. 3akoH JlaapToHa E;I[i?;r?w?:;{;)gr(aﬁ%m d1f

50 N3omporieccs B naeaabHOM Ta3e ¢ bu6nuoreka [IOK
MMOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51

51 I'paduueckoe npescTaBiIeHHE N30MPOLIECCOB: bubmuoreka [JOK
M30TepMa, U30X0pa, n306apa https://m.eds00.ru/1344327b

52 OcnoBHoe ypasaenue MKT bubmmorexa [JOK

https://m.edso0.ru/c8094721




bu6nmoreka [IOK

>3 Pemmrerme 38124 https://m.eds00.ru/10265a05
CBs3b a0CONIOTHOM TeMIepaTypbl

54 TepMOHHHaMP{quKOﬁ CIfCTeMH cO cpeHe https://m.edsoo.ru/c38af875
KMHETUYECKOM 3HEeprueit nocTynaTeabHOro
TETUIOBOTO JABMKCHUS €€ YaCTHII

55 O00011IeHIE U CUCTEMATU3aIMs 3HAHUN 110 bu6nmnoreka [IOK
teme "OcHoBbl MKT" https://m.edso0.ru/09d12fd8

" " bubnmnoreka HOK

56 KonTponbnas pabota o teme "OcHoBsl MKT https://m.edsoo.ru/13adad59
TepmoauHamMuueckas cucTema. 3ajgaHue
BHEIIHUX ycnoBuid Juist T/ cucremsl.

57 BHemHre u BHyTpeHHUE MTapaMeTpBhl. bubnmnoreka HOK
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIUYMH, OITMCHIBAIOIIUX € Ha
MHUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonpousBospHas penakcaius T[] cuctemsr bubmmorexa [JOK

https://m.edso0.ru/8ec512f0
K TETUIOBOMY PaBHOBECHIO

59 Mogenp neanbHOro ra3a B TEpMOJANHAMUKE. bu6mmoteka [IOK
VYcnoBus TPpUMEHUMOCTH 3TOM MOAEIHU https://m.eds00.ru/29355001

60 VYpaBuenue Menpaeneera-Knanelipona u bubnuotexa [JOK
BBIPa)XKCHHE JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpeHHEN SHEPTrUn

61 OIHOATOMHOT'O MI€aJIbHOIO Ta3a. bu6nuoreka [IOK
KBasucrarndyeckue u HeCTaTUISCKHUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI

62 DneMeHTapHas paboTa B TEPMOIMHAMHUKE. bubmmorexa [JOK

https://m.edsoo.ru/741d5738




Beruucnienue pabotsl 1o rpaduky npouecca Ha
pV-auarpamme

Tennonepez[aqa KaK CII0co0 M3MEHEHUS

bu6nuoreka [IOK

63 I T 3]
BHYTpeHHeHt snepruu T/1 cnctempi Oes3 https://m.edsoo.ru/3d734561
COBEPIICHUSI pabOTHI
64 KonBekust, TEMI0IPOBOAHOCT, H3IIYUEHHUE bubmorexa [IOK
T, POBOA ’ yi https://m.edsoo.ru/157b54cd
KommuectBo TennoTel. TemmoéMKOCTE Tea.
65 Y nenwsHas ¥ MOJISIpHAS TEMIOEMKOCTH bubnnoreka IIOK
BENIECTBA. Y IeJIbHAS TEIUIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILINBA
Pacuér konumyecTBa TEMIOTHI IPU bubnuorexa [HOK
66
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [Tonsitue 06 annabaTHOM mporecce. [lepBriii bubnmnoreka [JOK
3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
68 KonnyecTBo TemnoTs! ¥ paboTa Kak Mephl bubnmnorexka HOK
U3MEHeHUs BHyTpeHHel sHepruun T/l cuctemsl https://m.edsoo.ru/b047alcd
Brtopoii 3ak0H TepMOIMHAMUKY IJIS
69 aBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB bubmmorexa HOK
p p p ' https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTs IpUPOTHBIX MPOIIECCOB
but6mmoreka [IOK
70 IT % . KII
PUHIINTIBI ICUCTBUS TETIOBBIX MAITHH | https://m.edsoo.ru/2e945513
but6mmoreka [IOK
71 M KII. K
AKCHMAIILHOC HATCHIC A Huen Kapro https://m.edsoo.ru/fe3857b9
but6mmoreka [IOK
72 P
CILICHHE 3alat https://m.edsoo.ru/b3efal8b
73 DKOJIOTHYECKHUE aCHEeKThI UCIIOJIb30BaHUS bu6muoreka [JOK

TEIUIOBBIX JABHUrareneu. TemnoBoe 3arps3HEHNE

https://m.edso0.ru/9867aaa’




OKpY>Karollen cpeibl

74 Pemenue 3agau bubmorexa [IOK
A https://m.edso00.ru/c8c70432
O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
75 n n
teme "Tepmonunamuka. TenaoBbie MalIMHbBI https://m.edsoo.ru/28d62b3f
76 KonrponsHas pabora o Teme bubmmoreka [IOK
"Tepmoaunamuka. TernaoBsie MaIMHbL" https://m.edsoo.ru/1b6e26¢c5
[TapooGpa3oBanue u kKoHaeHcalus. Mcrnapenue
77 U KUTICHUE. Y JIeNIbHas TeIIoTa bubmorexa LOK
s https://m.eds00.ru/6f8e6777
napooOpa3zoBaHus
HacepimeHnHbie 1 HEHACHIIICHHBIC MTAPHI.
KauecTBeHHast 3aBUCHMOCTD INIOTHOCTH U
JABJICHUS HACBHIIIICHHOTO Mmapa OT
78 TeMIepaTypbl, UX He3aBUCUMOCTb OT 00bEMa bubmorexa LOK
patyphl, https://m.edso00.ru/f5¢17d02
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATypPHI KUTICHUS OT JABJICHUS B
KUJIKOCTH
79 BrnaxxaocTts Bo3ayxa. AGCOTIOTHAS U bubnmnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edso0.ru/30ebbb79
bu6nuoreka [IOK
80 Pemenue 3agau
s https://m.edso0.ru/18e95ff3
81 Teépmoe Teno. Kpucrammmueckue u amophHbIe bubnmoreka [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAIIJIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue u KpucTaM3anus. Y aeinbHas but6mmoreka [IOK
TeruioTa riasienus. Cyonumarus https://m.edsoo.ru/6ee91e9f
Hedbopmanuu TBEpAOTO Tena. PacTsokeHue u
Bbubnuoteka LIOK
83 cxarue. Casur. Moayne FOnra. [Ipenen

ynpyrux aedopmanuii

https://m.edsoo.ru/dalaabl10




TemoBoe paciiupeHne KUAKOCTEeNH U TBEPIBIX

84 TeJl. AHTApMOHM3M TEIUIOBBIX KOJIeOaHMit bubmorexa [JOK
) p https://m.edso00.ru/7ba5edf2
YaCTHII BEIIECTBA
85 [Ipeobpa3zoBanue sHEPrUn B PazoBbIX bubnmoreka [JOK
nepexoax https://m.eds00.ru/97a0672f
bu6nuoreka [JOK
86 v o
PABHCHIE TEILIOBOTO banatica https://m.edsoo.ru/ab1521fb
bubmnoreka IIOK
87 P
CHICHAC sakad https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HaTsDKeHUe. KanmuispHbie
88 siBJICHUS. J|aBieHue 1Mo HCKPUBICHHOM bubmorexa [JOK
’ AL HCKD https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuaKoctu. @opmyna Jlammaca
O060011IeHrEe U CUCTEMATU3aIMs 3HAHUH 10
89 TeMe "ArperaTHbele COCTOSIHHS BEIICCTBA bubmorexa [JOK
P B B ' https://m.edso0.ru/0b52575¢
da30BbIC IEPEXOIBI
90 Kontponbnas pabota o teme "Arperatabie bubnmnoreka [JOK
cocrosinus BeriectBa. ®a3oBbie mepexoan” https://m.edsoo.ru/7dc2a739
DnexTpu3aius Tel U €€ IposSBICHHUS.
Onexrpuueckuii 3apsa. JlBa Buna bubnuoreka [JOK
91
IIEKTPUUECKUX 3apsaaoB. [I[poBoaHUKH, https://m.edsoo.ru/laff445f
JTUDJIEKTPUKU U TIOTYITPOBOTHHKH
92 DneMeHTapHBIN ANEKTPUIECKU 3apsii. 3aKOH bubmmorexa [JOK
COXPaHEHUS DIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/f49afd24
93 B3aunmoneiictBre 3apsanoB. ToueuHbie 3apsibl. but6mmoreka [IOK
3akoH Kynona https://m.eds00.ru/445b7746
but6mmoreka [IOK
9 Pemenue 3agau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc




DnekTpuyeckoe noje. Ero neiictBue Ha

bu6nmoreka [IOK

95
JIIEKTPUYECKUE 3aPsiIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 37€KTPUYECKOTO MOJIS.

96 [IpoGuslii 3apsz. JIuHuM HanpsHKEHHOCTH bubnmoreka [JOK
AJIEKTPUYECKOro 1noJisa. OTHOpOAHOE https://m.edsoo.ru/3dac6957
ANEKTPUYECKOE T0JIe

97 [ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO bubnuorexa [HOK
1oJjisi. Pa3HOCTh MOTEHIMATIOB U HANPSIKEHUE https://m.edso0.ru/80021447
[TorenmanpHas 3HEPTUs 3apAa B

98 AIIEKT I(I)CTaTI/I‘IeCKOI\E noJje I;_[(I)ITGH uan bubmmorexa [IOK

P ' B https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MOJIS

99 CBs13b HANPSHKEHHOCTU NOJIA U PA3HOCTU bubnmnoreka [HOK
ITOTEHIMAJIOB IS AJIEKTPOCTaTUYECKOTO OIS https://m.edsoo.ru/df7a6838
[IpuHLUI CynEepIO3UIUU JIIEKTPUIECKUX bubnmnorexka HOK

100 .
osei https://m.edsoo.ru/Ocfe4a6e

bu6mmoteka [IOK

101 P

cHictme safat https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubmuotexa [JOK
3apsoKeHHOU cephl https://m.edso0.ru/b297b5c3
[Tosie paBHOMEPHO 3apsHKEHHOT0 10 00BEM

103 mapa pl'Ione aI;HOMepHO 3apsHKEHHOU ’ bubmmorexa [TOK

pa. P p p https://m.edsoo.ru/f7a665ee
0EeCKOHEYHOM! MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmumoreka [JOK
YcnoBue paBHOBECHS 3apsAI0B https://m.edso0o.ru/32405eab
JIMDIIEKTPUKY U TIOJIYIIPOBOJHUKH B bu6muoreka [JOK

105
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5

106 Konpnencarop. DnekTpo€MKOCTh bubnmoreka [JOK

KOHJIeHCATOpa. DIIEKTPOEMKOCTH TTIOCKOTO

https://m.edso0.ru/845b4f73




KOHACHCATOpa

107 [TapamnensHOE coeqUHEHNE KOHIEHCATOPOB bubmorexa [IOK
P a a p https://m.edsoo.ru/d11e8ce?
108 ITocnemoBaTeibHOE COETUHEHNE bu6nuoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 OHeprus 3apsHKEHHOTO KOHIEHcaTopa bubmorexa [IOK
p P s p https://m.edsoo.ru/73a34f18
bubnnoreka IIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
111 JIBu>keHME 3apsSKEHHON 4aCTHUIIbI B bubnuoreka [JOK
OJIHOPOJHOM 3JIEKTPUUECKOM TT0JIE https://m.edsoo.ru/8341d6ac
112 Pewenue 3amau
113 O06001IeHre U cCUCTEMATU3AIIHs 3HAHUN 110 bubmuotexa [JOK
Teme "DnekTpuueckoe mose" https://m.edso00.ru/5752603f
114 KonTponbHas padota no teme bubmuoreka [JOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwuita Toka. IlocTossHHBIN TOK. Y Ca0BUSA
115 CYILIECTBOBAHMS IOCTOSTHHOT'O 3JIEKTPHUYSCKOT0 bubmmorexa HOK
yi P https://m.edso0.ru/233311b5
TOKa
but6mmoreka [IOK
116 41 .H
croummkit Toia. Hanpskerie u 371C https://m.edso0.ru/0839a115
117 3akoH OMa U1 ydacTKa Lenu. JINEKTPUIECKOE bu6muoreka [JOK
CONIPOTUBJICHUE https://m.edsoo.ru/f14f251e
3aBHUCHUMOCTBH COMIPOTUBIICHUS OJHOPOIHOTO
118 MPOBOJIHUKA OT €0 JJIMHBI U MIOIIaIH bubmmorexa TIOK
P https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEYCHUS
119 VY aenpbHOE CONMPOTHURIICHHE BEIIECTBA. but6mmoreka [IOK




Pemrenue 3amau

https://m.edso0.ru/437f8300

[TocnenoBarenvHOE, MapaebHOE, bu6nuoreka [IOK
120
CMEIIIaHHOE COCIMHEHNE MPOBOTHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LICTICH. bubnumoreka [JOK
[TpaBwia Kupxroda https://m.eds00.ru/1794cf37
bu6nmoreka [IOK
122 Pewenne sanas https://m.edso0.ru/3881b469
123 PaGora anektpuyeckoro Toka. 3akoH Joys bubnmnoreka HOK
—Jlenna https://m.edsoo.ru/a3605c5¢
bubmuorexa [JOK
124 P
CHICHHE salad https://m.edso0.ru/6761bfOf
15 MOoOIIHOCTB 3JIEKTPUYECKOTO TOKA. TemnoBas bubmnoreka IIOK
MOIIHOCTb, BbIJIeJII€Masi HA PE3UCTOPE https://m.edso00.ru/99750a6f
bu6mmoteka [IOK
126 P
CHICHHE salad https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE bubmuotexa [JOK
HCTOYHHMKA TOKA https://m.edsoo0.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
BJIEKTPUYECKON e https://m.edsoo.ru/221f40fb
bu6nuoreka [IOK
129 Pemenne sanay https://m.edso0.ru/35800b679
bu6nuoreka [IOK
1 M
30 OTMOCTE HCTORHIKA TOKA https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 K
3 OPOTKOE SaMbliarie https://m.edso0.ru/546f5632
132 KonpaeHcaTop B 1ieny NOCTOSTHHOI'O TOKa bubmorexa HOK
A p eI https://m.edsoo.ru/35368f3e
133 Pemenue 3amau but6mmoreka [IOK




https://m.edsoo.ru/4410cef0

Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
134 .
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amau mo teme "IlocTOSTHHBII bu6nuoreka [IOK
AJIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUIECKUN TOK" https://m.edso0.ru/eb5d4687
137 O00011IeHIE U CUCTEMATHU3aIUs 3HAHUN 110 bu6nmoreka [IOK
teMe "[locTosHHBIHN 21eKTpuyecKuil ToK" https://m.edsoo.ru/bfd7a050
138 KonTponbnas pabota no teme "lIlocTostHHBIN bubmuorexa [HOK
AJIEKTPUYECKUM TOK" https://m.eds00.ru/1885ddf1
DNeKTpUYECKast MPOBOAUMOCTE PA3IMYHBIX
139 BEILECTB. DIIEKTPUYECKHAI TOK B METAJIAX bubmorexa LOK
) P ’ https://m.edsoo.ru/da794295
CBepXIpoOBOIMMOCTH
DNEKTPUUYSCKUM TOK B paCTBOPaX M pacilIaBax
140 JJIEKT pOJ'II/ITOB 3aKOHI>Ip ®da apeﬂ J'II; bubmorexa [JOK
P ) Panes i https://m.edso00.ru/4b423491
AJIEKTPOJIN3a
bu6nuoreka [IOK
141 i I
DMEKTPHYECKHii TOK B rasax. [Lnasma https://m.eds00.ru/92d92f76
142 DNEeKTpUYECKHil TOK B Bakyyme. BakyymHbie bubnmoreka [JOK
puOOpHI https://m.edso0.ru/2E+160
143 ONEKTPUYSCKUN TOK B IOIYIPOBOIHHKAX bubmorexa [IOK
P YHPOBOA https://m.edsoo.ru/ab61c660
bu6nuoreka [IOK
144 IT 0
OAIYTPOBOJIHIIKOBLIC TPHOOPBI https://m.edso0.ru/83622200
dusnueckuil NpakTuKyM 1o TeMe "M3mepenue
P ™ P bubmuorexa [{OK
145 CUJIbI TOKA U HANPSHKEHUS B LIENU

IMOCTOSAHHOI'O TOKA IIPH IIOMOIIN aHAJIOT'OBBIX U

https://m.edso0.ru/5643ea56




U (POBBIX U3MEPUTEIHHBIX PHOOPOB" MWK
"3HakoMCTBO ¢ U POBOIi TabopaTopueit mo
¢usuke. [Ipumepsl u3MepeHus: GPU3NIECKUX
BEJIMYMH MPH IOMOIIA KOMIBIOTEPHBIX
JaT4NKOB"

146

147

148

149

150

®u3nYecKuil MpakTUKyM 1o Teme "N3yueHue
HEPABHOMEPHOI'O JBUKEHHUS C LIENbIO
olpeziesieHus MTHOBEHHOU ckopocTu"

®uznueckuil NpakTUKyM no reme "M3mepenue
YCKOpPEHUS MPU MPSIMOTIMHEHHOM
PaBHOYCKOPEHHOM JIBH>KEHUU IO HAaKJIOHHOMN
mockocTu" unu "VccnenoBanre 3aBUCUMOCTH
IyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
nBIOKeHun"

dusnyeckuil npakTukyM 1o teme "M3mepenue
YCKOpPEHUS CBOOOIHOTO Ma/ieHus" Uiu
"N3y4yeHue qBUKEHUS Teaa, OpOLIEHHOTO
TOPU30HTAJILHO"

dusnyeckuil npakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH € ITOCTOSIHHOM
10 MOAYJI0 cKopocThio" nin "HccnenoBanue
3aBUCHMOCTH Mepro/ia o0paleHus
KOHUYECKOT0 MasgTHUKA OT €ro napameTpon"

dusnyeckuil npakTukym 1o teme "M3mepenue
PaBHOJEHCTBYIOIIEH CUIIBI IPU JBUKECHUU
OpycKa 1o HaKJIOHHOH MIIOCKOCTH" MITH
"[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa M0 HAaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PACCTOSTHUE OT €r0

bu6nmoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmuorexa [JOK
https://m.edso0.ru/6960b6ef

bu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6nuoreka [IOK
https://m.edsoo.ru/bcf53514

bu6nuoreka [IOK
https://m.edsoo.ru/0b34db84
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152

153

Macchel"

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmarun" wim "MU3ydenue
JBUKEHHSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 IErkuii 6J10K"

®uznueckuil NpakTUKyM 1o reme "M3mepenue
Koa¢dulreHTa TPEHUs MO0 BEIUYUHE YTIIOBOTO
koddurmenta 3apucumoct FTp(N)" wm
"HccnenoBanue IBUKEHUs: Opycka 1o
HAKJIOHHOH TIOCKOCTH C TIEPEMEHHBIM
KodpunmenToM TpeHus" wiu "U3yueHue
JBUKEHMSI TPy3a Ha Baly C TpeHUEM"

Pu3HUeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUNH paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BpaLCHUS "
win "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
IJI011Ia]Ib OTIOPHI"

bu6nuoreka [JOK
https://m.edsoo.ru/b55b81al

bubnuorexa [JOK
https://m.edsoo.ru/b83b1607

bu6nuoreka [IOK
https://m.edsoo.ru/4a04f4f7
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®uznyuecKkuil NpakTUKyM 1o teme "M3mepenue
HMITYJIbCA TeJIa [0 TOPMO3HOMY ITYTH'" WIIH
"M3MepeHue Cuibl TSITM, CKOPOCTH MOAEIH
AJIEKTPOMOOUJISI ¥ MOIITHOCTH CHJIBI TATH' UITH
"CpaBHEHNE NU3MEHEHUS UMITYJIbCa TeJa C
uMmnyascoMm cuibl" uinm "HecnenoBanue
COXPAHEHHUS UMITYJIbCa IIPU YIIPYTrOM
B3auMozeiicTBun" wiu "M3mepenue

but6mmoreka [IOK
https://m.edso0.ru/856fh28e
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KHHETHYCCKOM SHEPIUU TC€ja 110 TOPMO3HOMY

"

yTH
®u3nYecKuil mpakTUKyM 1o Teme "N3yueHue
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
HCIIOIb30BaHue (P poBoi 1abopaTopun)" uim
"M3y4yeHne u30XopHOro npouecca" uiu
"N3yuenue n3obapHOTro mpouecca’ win
"IIpoBepka ypaBHEHUs cOCTOSHUSA"

®uznueckuil NpakTUKyM no reme "M3mepenue
yaenbHoH TernoéMkocTn" ninm "McecnenoBanue
Ipolecca OCThIBAHMS BEIECTBA" WU
"UccnenoBanue agunadbaTHoro npoiecca’ uiu
"N3y4yeHne B3aMMOCBSI3U SHEPIUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIIEHUS KUJIKOCTE"

bu6nmoreka [IOK
https://m.edsoo.ru/e0fe7e07

bubmuorexa [JOK
https://m.edsoo.ru/2f2faa61

157

dusnyeckuil npakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH HCIapeHust )KUAKoCTen"
win "M3MepeHue yieabHON TerIoTh
1aBsieHus Jbpaa" win "M3yueHue cBONCTB
HachllIeHHBIX napoB" win "M3mepenue
a0COIOTHON BJIAKHOCTH BO3/lyXa U OLIEHKA
Macchel apoB B nomenieHun". smepenune
KO3 PHIHEHTa TOBEPXHOCTHOTO HATSHKEHUS

bubmmoreka [IOK
https://m.edsoo.ru/6b1a23b5
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@u3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmroienne mpeBpamieHus: SJHEpruu
3apsHKEHHOI0 KOHAEHCATOpa B YHEPIHIO
n3nydenus ceeronuona” uinm "Msydyenue
IIPOTEKAaHUs TOKA B LIETIH, COAEpIKaIIeH
KoHJieHcarop" win "Pacnpenenenue pasHoCTH

but6mmoreka [IOK
https://m.edsoo.ru/ec424377




MTOTEHIIMAJIOB (HAMPSDKEHUS) TIPU
II0CJIEI0BATEILHOM COEITUHEHUHN

KOHJIEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME

"HccnenqoBaHue CMEIIAHHOTO COEIUHEHUS
pesucropoB' win "M3Mepenue yieabHoro

bu6nmoreka [IOK

159
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK https://m.eds00.ru/2b179d98
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsHKEHUS TS JIAaMIThl HaKaJTuBaHUs "
Ou3nyecKkuil MPakTUKYM 0 TeMe
"Habmronenue anexrponusa" win "M3meperue
3aps/ia OJHOBAJICHTHOTO MOHA" WK B 10K
noIMoTeKa
160 "HccnenoBaHue 3aBUCUMOCTH CONPOTUBICHHS httos://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" WK T '
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
auona”
PesepubIiil ypok. O6006111eHIE 1
. bubnmnoreka [JOK
161 CHCTEMAaTH3aInsI 3HaHUH T10 TeEME s
. https://m.edsoo.ru/ed017d93
162 PezepBHblit ypok. O6o011eHNE U bubnuoreka [JOK
cucTeMaTu3alus 3HaHui no teme "/Iunamuxa" https://m.eds00.ru/3149956b
PesepBHelit ypok. O6001ICHNE 1
. bubnuotexa [JOK
163 cucTeMaTu3aius 3HaHui no teme "CraTuka 1
| https://m.edsoo.ru/0f9752ac
TBEPAOrO Tela
PeseprubIil ypok. O60061eHIE 1
. bubnuotexa [JOK
164 cUCTEMaTH3aIns 3HaHUH 110 TeMe "3aKOHBI 1
. https://m.edso00.ru/6¢c0df9cc
COXPAHEHUS B MEXaHHUKE
165 PesepBHrlit ypok. O60011eH1E 1 bubmmoreka [JOK

cucTeMaTu3anus 3Haguil no TeMe "OCHOBEI

https://m.edsoo.ru/de148976




MOJIEKYJIIPHOKMHETUYECKON Teopun"

PesepBHelil ypok. O000IICHHE 1

. bubmuorexa [JOK
166 CUCTEMATHU3AaNs 3HAHUH 110 TEME 1 0
https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TenaoBele MalIuHbI"
PesepBHelil ypok. O000IICHHE 1
167 CHCTEMATH3allMs 3HAHHH 110 TEME 1 0 bu6nuoreka [IOK
"Arperarnsie cocTosinus BemiectBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexomant"
PesepBusblil ypok. O000mIEHNE U
168 CI/ICTEMaTI/BZp s e.HaHI/H‘/I'III 10 TEME 1 0 bubnnorexa LIOK
" B " https://m.edso0.ru/f2381c0c
DNeKTpruYEecKoe moJie
PesepBusblii ypok. O0001IEHNE 1
169 CI/ICTEMaTm:p s 3HaHHfIHl 10 TEME 1 0 bubnnorexa LIOK
" IVI . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUECKUH TOK
PesepBusblil ypok. O0001IIEHNE 1
170 CHCleMaTmZp s 3HaHI/II>'IHl o TeMe "Toku B 1 0 bubnmorexa [IOK
B " https://m.eds00.ru/cc7681d4
Pa3IUYHBIX Cpeliax
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 35




11 KJIACC

KoanuectBo yacos DJIEeKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
B3auMoeiicTBrE MOCTOSIHHBIX MAarHUTOB U
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE 1OJI¢ 1 0 0 bubmorexa LHOK
P ' ’ https://m.eds00.ru/487a8593
I'unore3za Amrmepa
Bekrop MmaruuTHOM MHAYKIMA. [TpuHIMIT
2 cyre rrl)osu 15051 MaI‘HI/ITJ:IzI: noneﬁp .HIfIlHI/II/I 1 0 0 bubmorexa HOK
YHEPHOSHH ' https://m.edsoo.ru/4clabccb
MarHUTHON WHITYKITUH
3 MarsuTHo€ 1oJjie MPOBOJHUKA ¢ TOKOM. OmbIT 1 0 0 bubmuorexa [JOK
Opcrena https://m.edso00.ru/d35d5262
, bubmmorexa [JOK
4 Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb 1 0 0 https://m.edsoo.ru/26d9c5ba
bu6nuoreka [IOK
> Pemteriuc sazas 1 0 1 https://m.edsoo.ru/a37a0c21
6 IIpumenenne 3akoHa Amnepa. 1 0 0 bubmuoreka [JOK
DneKTpou3MepHUTEIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cunna Jlopenrtia, e€ HarpaBjieHHUE U MOJIYITb.
7 I[BI/I)KeHI/I;)e 3: SDKCHHog YaCTHUIIbI B e 1 0 0 bubmorexa TIOK
P H https://m.edsoo.ru/c97afaal
OJTHOPOJTHOM MAarHUTHOM TIOJIe
but6mmoreka [IOK
8 P 1 0 0
cricme salat https://m.edso0.ru/504e98c7
but6mmoreka [IOK
9 P JI 1 0 0
abora cuutet Jlopenua https://m.edsoo.ru/d518be4b
10 Pemenue 3agau 1 0 1 Bbubnunoteka LIOK




https://m.eds00.ru/93617bd9

11 MarsuTtHoe 110J1€ B BEIIECTBE. bubmuorexa [JOK
deppoMarHeTUKH, rapa- U JUaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB. bubnmoreka [JOK
[IpumeHnenne GpeppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubnmoreka [JOK
13 Pemenue 3amay mo reme "MarauTHoe 1mosjie https://m.edsoo.ru/5b55c307
14 Pemenue 3agad no reme "MarautHoe nose" ]f?::[ijflpllr?::;(si)grcjﬁlcme%
15 SIBneHue NEKTPOMArHUTHON UHAYKIIUH. bubnuorexa [HOK
[ToTok BekTOpa MarHUTHOM MHIYKLIUH https://m.edsoo.ru/b3efa0cl
bu6mmoteka [IOK
16
N https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMH bubmuotexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
bubmmoreka [IOK
1 B .T O
8 HXPEROC CKTPHHASCROS Hoje. 10k YKo https://m.edsoo.ru/15abe140
bu6mmoreka [IOK
1
o DAL MHAYKUIH B ABWKYIHMXCA IPOBOAHHKAX https://m.edso0.ru/0235cc02
bu6mmoteka [IOK
20 Pemterrte saza https://m.edsoo.ru/4dfda618
bu6mmoteka [IOK
21 Hlpasito Jlerna https://m.edsoo.ru/bbc22726
99 NunykruBHOCT. KaTynika MHAYKTUBHOCTH B bubnmnorexka HOK
IIENX MMOCTOSTHHOTO TOKa https://m.edsoo.ru/621eae9d
93 Asnenune camonnaykiuu. IC bu6mmoteka [IOK
CaMOWHYKIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM. bubnmoreka [JOK




BHGKTpOMaFHI/ITHoe I10JIE

https://m.edsoo.ru/b3cOad1l

25 Pemenue 3amau buGnnorexa LIOK
https://m.eds00.ru/88f69d2b
26 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
Teme "DIeKTpoJuHaMHUKA" https://m.eds00.ru/76484025
97 KonrponsHas pabora o reme bubmmoreka [IOK
"DnexTpoauHaMuka" https://m.edso0o.ru/8ae09b98
98 Konebarenpnas cucrema. CBOOOIHBIE bubnuorexa [JOK
KoJiebanus1. ['apMoHnyeckue KoaebaHus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe 1 TMHAMHUYECKOE OMMCAHUE bu6mmoreka [IOK
KOJIEOaTENIbHBIX IBUKEHUI https://m.edsoo.ru/87ce9498
DHepreTuueckoe onucanue. BoiBoa
JTMHAMUYECKOTO ONMCAHUS TAPMOHUYECKUX bubnnoreka IIOK
30 .
KOJIEOAHUI U3 UX PHEPTETUYECKOTO U https://m.edso00.ru/e3c99692
KMHEMATHYECKOTO OTTUCAHUS
N bubmuotexa [JOK
31 AMIIHTY A 1 pasa konebati https://m.edsoo.ru/7a0c439a
Ilepuon u yactora xonedanuii. [lepros
MaJIbIX CBOOOHBIX KOJICOaHUH
32 MaTeMaTHYeCKoro MasTHHKa. [lepuon bubmorexa LHOK
. https://m.eds00.ru/e0399319
CBOOOHBIX KOJI€OaHUN NPY>KUHHOTO
MasTHHKA
33 3aryxatomue KojiebaHusi. BerHyk1eHHbIE bubnuotexa [JOK
koJniebanus1. Pesonanc https://m.edsoo.ru/72e93d09
bu6nuorexa [IOK
34 ABTOKONIEOaHHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubnnorexa LOK

https://m.edsoo.ru/addeec71




https://m.edso0.ru/756123c5

36 Ypok-koHpepenuus "MexaHUYECKHE bubamnoreka HOK
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax" https://m.edsoo.ru/8ef587be
37 O06001IeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [JOK
Teme "MexaHudeckue Kojaeoanus" https://m.edsoo.ru/eb84182f
DNEeKTPOMArHUTHBIE KOJICOAHMUS. bubnmoreka [JOK
38 .
KonebartenbHblil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTUTY/IbI
39 3a 153[ : KOHJICHCATOpa C aMILINAT O};/:IHCHHBI bubmorexa LHOK
PAA A P e https://m.edso00.ru/093f9afl
TOKa B K0JIEOATEIILHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUH B UJI€AJIbHOM bubnuotexa [HOK
KoJe0aTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarIiue JIeKTPOMArHuTHBIC KOIeOaHusl.
41 BHZX CHHBIC SH:II()T OMarHuTHbBIC bubmorexa [JOK
ae P https://m.eds00.ru/5e668619
KoseOaHus
4 [TepemennsIit TOK. Pe3uctop u koHIEHCATOD B bubnmnoreka [JOK
LIEU IEPEMEHHOT0 TOKA https://m.eds00.ru/84836152
43 Karymka MHIyKTUBHOCTH B LIeNIN bubmuoreka [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa 1St STIEKTPUIECKON TIenn bubnuotexa [JOK
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOoMmHOCTh MEPEMEHHOT0 TOKA.
45 AMIUITMTYIHOE U JIEUCTBYIOIIECE 3HAUCHUE bubmorexa [TOK
e a yrom https://m.edsoo.ru/lcac6c4c
CHUJIBI TOKA W HATIPSKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TeTH bubmmorexa [JOK
P t https://m.edso0.ru/087506df
47 Pemenue 3amau bubmorexa TIOK

https://m.edsoo.ru/al16836a4




Nneansubrif Tpancdopmarop. [Ipoussoactro,

48 repeaaya u moTpedeHue SIEKTPUUECKON bubmorexa [JOK
pesL p p https://m.edsoo.ru/f97418ae
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 anekTposHeprun. KynbTypa ucroab30BaHus bubmorexa [JOK
P prit. RYTILTYP _ https://m.edso0.ru/a6f74d93
AJICKTPOIHEPTHH B TOBCEAHEBHOM KM3HU
bubnnoreka IIOK
>0 Pemenme sana- https://m.edsoo.ru/ee6677ed
bubnuorexa [JOK
>l Pemenme sana- https://m.edsoo.ru/7cab59f8
59 O00011IeHIE U CUCTEMATU3aIUs 3HAHUN 110 bu6nuoreka [IOK
TeMe "DIeKTpOMarHuTHbIE KosieOaHus" https://m.edsoo.ru/401024a9
MexaHnn4eckue BOJHbI. XapaKTEPUCTUKH bubnuotexa [HOK
53
MEXaHUYECKHX BOJH https://m.edsoo.ru/a58e109f
54 CBolCTBa MEXaHUYESCKUX BOJIH bubmmorexa HOK
https://m.edso0.ru/d9ae1000
bubmmorexa [IOK
o5 3BYK. XapakTepHCTHKH 3ByKa https://m.edso0.ru/138b6f09
56 WnudpazByk u ynprpassyk. lllymosoe bubnmnorexka HOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edso00.ru/7380038f
but6mmoreka [IOK
57 P
cHieHme sanat https://m.edsoo.ru/cfd918bf
58 DOneKTpoMarHuTHbIC BOJIHBL. U3mydeHue bubmmoreka [JOK
3JIEKTPOMATrHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus MEeKTPOMarHuTHBIX BoJH. CBOMCTBa bu6nuorexa [IOK
DIEKTPOMArHUTHBIX BOJIH https://m.eds00.ru/d01b818c
60 [IIxana 3neKTPOMAarHUTHBIX BOJIH. bu6muoreka [JOK

HpI/IMeHeHI/Ie SJICKTPOMArdHuTHBIX BOJIH B

https://m.edsoo.ru/49belf9e




TEXHHUKE U OBITY

HpI/IHI_[I/IHLI PaaroCBA3U U TCIICBUACHUS.

61 Paguonokanuys. DIeKTpOMariuTHOE bubmorexa [IOK
8 HI powe https://m.eds00.ru/9fo6f18
3arpsi3HEHUE OKPY’KAIOLIEH Cpelibl
62 KonrponsHas padora no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edso00.ru/4f7985a0
63 Caert. 3aKOH MPSAMOJIMHENHOTO bubnmnoreka HOK
pacIpocTpaHEeHus CBETa https://m.eds00.ru/f9566406
64 Pemenue 3a1a4 Ha npyuMEHEHNUE 3aKOHA bubnuotexa [HOK
MPSAMOJIMHEHHOTO PACPOCTPaHEHUS CBETA https://m.edsoo.ru/ea32d455
65 OTtpaxenune ceta. [Lmockoe 3epkaiio. bubnmnoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeNb MPEIOMIICHUS.
66 [TonHOE BHYTpEHHEE OTpAKECHUE bubmorexa HOK
yqu p ' https://m.edsoo.ru/bc2e55cd
[IpenenbHbBINA yToa MOTHOTO BHYTPEHHETO
OTpaXKEHUS
67 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHOB bubnmnoreka [JOK
OTpaXEHUs U MPEIIOMIICHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nydent B mpusMe. Jlucnepeus cera. bu6muoreka [JOK
CrnoxHblii coctaB 6enoro cBeta. L[er https://m.edsoo.ru/d8elc3be
69 JIuu3pl. ®OKYCHOE PACCTOSIHUE W ONTHYECKAS bubnmoreka [JOK
CuJIa JINH3BI https://m.eds00.ru/60441359
70 ITocTpoenne n300pa>keHUi B IMH3AX U UX bu6mmoreka [JOK
cUcTeMax. YBEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
N but6mmoreka [IOK
71 1300pakeHMi, TOTYy4aeMBbIX C TOMOILBIO

JIMH3

https://m.edsoo.ru/5a868f09




bu6nmoreka [IOK

72 I
13 KK OIITHHeCKad chetema https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [Ipenensr npuMeHUMOCTH bubamnoreka HOK
TF€OMETPUYECKON ONTUKU https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETA M METO/BI €€ U3MEPCHHS bubmmorexa LTOK
p a p https://m.edsoo.ru/f32aab06
bubnuorexa [JOK
& Jlucnepens caera https://m.edsoo.ru/lel6cc6e
bubnnorexka IIOK
7 )4
6 HTepdepeHIi CBeTa https://m.edso0.ru/5fc0c638
77 KorepeHnTHble UCTOUHUKU. Y CIIOBUS bubnuoreka [JOK
HaOJI0ICHUST MAKCUMYMOB 1 MUHUMYMOB https://m.edso0.ru/c6416d48
bubmuorexa [JOK
8 Pemenne sanas https://m.edso0.ru/3061de2b
bu6nuoreka [IOK
7 I1
o PHMEHEHHE MHTEp(EpeHIIn https://m.edso0.ru/668edbc8
bubmmorexa [IOK
80 Jlndpaxuns ceera https://m.edso0.ru/12ed04b5
81 JudpakiuonHas pemeTka. Y cioBue bubnmnorexka HOK
HaOJII0/IEHUS TJIAaBHBIX MAaKCHMYMOB https://m.eds00.ru/f998d964
bu6nuorexa [IOK
2 P
8 clierme sazat https://m.edsoo.ru/d58c411a
83 [Tonepeunocts cBeTOBBIX BOJIH. [lomsipuzanus bu6mmoreka [JOK
CBETA https://m.edsoo.ru/e9890fe9
bu6nuoreka [IOK
4 P
8 ClLCHHE 3aj1ad https://m.edso0.ru/c56¢8158
85 CBeTOBBIC SABJICHHS B IPUPOJIC bubmmorexa LIOK

https://m.edso0.ru/0b36363d




86 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110 bubmuorexa [JOK
teme "OnTtuka" https://m.edsoo.ru/8al14748b
bu6nmoreka [IOK
87 K 0 (0)
OHTpOJIbHAs paboTa 1o TeMe «OnTruKa https://m.edsoo.ru/82315ddA
['paHuIIBI TPUMEHUMOCTH KJIACCHYECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOJUHAMUKH U bubmorexa LHOK
] pon https://m.edsoo.ru/c9bd77cb
MIPUHITAIT OTHOCUTEILHOCTH
89 [TocTynatel cienuanbHOU TEOPUU bubnnorexka HOK
OTHOCUTEIBLHOCTU https://m.edso0.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue
90 MPUIUHHOCTH. OTHOCUTEIBLHOCTD bubmorexa [JOK
P ' https://m.edso0.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHe BpEMEHHU 1
COKpAIIeHHE JTMHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM bubnmnoreka [JOK
YaCTHUILIbI https://m.edsoo.ru/853a64fc
92 CBs13b Macchl € YHEPTUEN U UMITYJIBCOM bubnmnoreka [JOK
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeCHOE TEIIIOBOE U3TyUEHUE brbmmorexa LTOK
i https://m.edso00.ru/f54035a5
bu6nuoreka [IOK
94 B
3akon cmemerns Buna https://m.edsoo.ru/1c5ff752
bu6nuorexa [IOK
r M. I1 . D
95 UIoTe3a JaHKa 0 KBaHTax. DOTOHBI https://m.edsoo.ru/a5ffa218
bu6nuorexa [IOK
96 C)
HEPIILA H HMITYJIBC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmoreka [JOK

3akonsl Gpororpdexra

https://m.edso0.ru/8c68e5b9




08 VYpaBuenue DitHmreiHa 115 hoTodddekra. bubmuorexa [JOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/01ef4556
bu6nmoreka [IOK
99 JaBnenue cera. Onwithl [1. H. JIeOeneBa https:/m.eds0o.ru/64b4f966
. bu6nmoreka [IOK
100 BOIHOBEIS CBOHCTBA TaCTHL https://m.edsoo.ru/f59cfcec
Bounnbl ne bpoind. [{nuna Bosinbl 1e bpoins
101 u a3MeﬂLI Op6J'IaCTI/IIJ['IOKaJ'II/ISa I/II/II[ ’ bubmmorexa [IOK
P P N . https://m.edsoo.ru/5df8bafl
JBUKYIICHCS YaCTHIIBI
102 KopmyckysipHO-BOJTHOBOM JTyallu3M bubmmorexa [JOK
PTYCKYAP Y https://m.edsoo.ru/8ccab62a
bubmuorexa [JOK
103 Judpaxius 3JeKTPOHOB Ha KpUCTaIaX https://m.edsoo.ru/30dbal8e
Crenunduka u3mMepeHuit B MUKPOMUDPE.
104 COOI”;“IH(?HIGHI/ISI Helgn e eHéHH(f)CTeI?Ip bubmmorexa LHOK
N pest https://m.eds00.ru/65783dec
I'eitzenbepra
bu6nuoreka [IOK
105 Pemerme rpaduueciux sana: https://m.edsoo.ru/e70195bd
N bubmmorexa [JOK
106 Petuene pacueTHEIX 3a1a: https://m.edsoo.ru/ee9b3182
107 KonTponbnas pabota no Temam: "OCHOBBI bu6mmoreka [JOK
CTO", "KopmycKyJIsipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHUS aTOMa. bubnuotexa [JOK
[Tnanerapnast mozens atroma Pesepdopaa https://m.edso0o.ru/312b750a
but6mmoreka [IOK
109 IT b
OCTyTIaTRt bopa https://m.edsoo.ru/404dfa9a
110 Bupsl cniektpoB. CrieKTp YpOBHEUW SHEPTUHU bu6muoreka [JOK

aToOMa BOJ0Opoaa

https://m.edsoo.ru/cf74blla




111 CrnoHTaHHOE Y BBIHYXKJICHHOE U3JTy4YCHHUE bubmuorexa [JOK
cBeTa https://m.edsoo.ru/f945d85c
bubmuorexa [JOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxkinonuas monens sapa [elizenbepra-
113 I/I]}BIaHeHKO 3apsan u Ma]sCOBOC ‘H/ICJ‘I(I)) siIpa Bubmaorexa ITOK
- 9P ba. https://m.edsoo.ru/34ada5de
H3otonsl. PainoakTMBHOCTH
3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa
114 MOHU3UPYIOLIETO U3lly4eHus. BiausHue bubnnorexka HOK
PalOaKTUBHOCTH Ha KUBBIC OPTaHU3MBbI. https://m.edsoo.ru/aab98bef
JozumeTpus
DHeprus CBA3U HYKJIOHOB B sJipe. SaepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
115 peakuuu. SnepHsie peakTopsl. [IpoGiembl bubnmnorexka HOK
YIPABIIIEMOI0 TEPMOSAEPHOIO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKHUE aCHEeKThI Pa3BUTHUS SIEPHOMN
SHEPTEeTUKU
MeTo/bI perucTpalnuy U UCCIeOBAHUS
AJIeMEHTapHBIX YacTull. OyHIaMEeHTalbHbIE
116 B3aI/IMO,£[elli/)'ICTBI/I}I ba I/IOHL}; ME30HEBI 1 bubmmorexa [IOK
- ap ’ . https://m.edsoo.ru/lac08a5b
nentoHsl. [IpeacraBienue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJIeb aipOHOB
®dwusuka 3a npenenamu CTaHIAPTHON MOJIEIH.
117 Témuas MaTé) vsi M1 TEMHAsI 3Hep rus bubmorexa [TOK
P . priti. https://m.edso0.ru/c026fd37
EnunCTBO (hM3nueckoil KapTHHBI MUpa
118 OTansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE bu6muoreka [JOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
119 [TprMeHUMOCTH 3aKOHOB (PU3UKH JIS bubmuoteka [JOK

00BSICHEHUS TPUPOIBI KOCMUYECKHUX

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




00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HCCIIEJOBAaHUI

COBpeMeHHLIe OIITUYCCKUEC TCIICCKOIIBI,

bu6nuoreka [IOK

120
Pa/IHOTEIIECKOIEI, BHEATMOChepHas https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue bubnmoreka [JOK
3BE3/IBI, INIAHETHI, UX BUAUMOE JBIKCHIE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connie. ConHeyHas
122 akTUBHOCTH. McTounuk sueprun CosHIa u bubmmorexa [JOK
. ’ p H https://m.edso00.ru/22748eb4
3BE3 N
3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH.
123 Jlnarpamma "crieKTpaabHBINA KJ1acc — bubmorexa [JOK
P " P https://m.eds00.ru/42169944
CBETUMOCTH
124 3Be3/1bI TJIABHOM MOCIIEI0BATEIbHOCTH brbmmorexa [TOK
A A https://m.edsoo.ru/b3ch766¢
Buytpennee crpoenue 38€37. CoBpeMeHHbBIE
125 IIPEICTABICHUS O IPOUCXOXKIEHUH U bubmuoreka [JOK
sBomtounu CoJiHIA U 3BE3/. DTallbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]T
126 Muneunsiii I1yre — Hama ['anaktuka. Tumsl bu6muoreka [JOK
raJlakTuK. YEpHBIE ABIPBI B AIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenue Beenennoid. 3akoH Bt 1IOK
HOJIMOTEeKA
127 Xab6ua. Teopust bonbmioro B3prIBa.
5 DY DOTBIIOTO BSPEIB https://m.edsoo.ru/3dbdf0d2
PennkroBoe n3nyuenune
128 MacmrabHas cTpyktrypa Beenennoii. bubmmoreka [JOK
Meraranaktuka https://m.edso0.ru/ce234633
129 Hepeménnsie npobiaeMbl aCTpOHOMUHT bubmorexa LIOK

https://m.edsoo.ru/d37d9ffe




®u3NYECKU MPAKTUKYM 10 TEME
"MccnemoBaHue MAarHUTHOTO T10JIs
MOCTOSHHBIX MarHuToB" unn "MccienoBanue

bu6nmoreka [IOK

130 .
CBOMCTB (peppOMarHeTUKoOB" win https://m.edso00.ru/67361aef
"HccnenoBanue 1eHCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy ¢ TOKOM"
@uU3NYECKU IPAKTUKYM 110 TEME
"Uzmepenue cuiibl Amriepa” unu "M3ydenue
131 P A P Vi 2" bubnuoreka [JOK
3aBUCHUMOCTH CHJIBI AMIIEpa OT CHUJIbI TOK
" P . https://m.edsoo.ru/fcae91e9
win "OnpeneneHre MarHUTHOM MHTYKIIUU Ha
OCHOBE M3MepeHus cuiibl Ammepa"
@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS AIEKTPOMarHUTHOM
132 A " " P https://m.edso0.ru/c36658da
uHaykuuu" win "OnpeneneHne UHIyKIUU
BHUXPEBOI'0 MarHUTHOTO MO
Pu3HYeCKUil IPAKTUKYM I10 TEME
133 "UccnenoBanue sSiBIEHUS CAaMOUHIYKITUN" bubnmnoreka [JOK
nin "COopka MO/ 3JIEKTPOMAarHUTHOT'O https://m.edsoo.ru/b8fb6391
reHeparopa"
DU3NYECKUN TPAKTUKYM I10 TEME
134 "I P ™ 6 P — bubmmorexa [JOK
3MepEeHue Nepruoia CBOOOAHBIX KO
P pHoA 8 " https://m.eds00.ru/5d159d35
HUTSHOTO U MPYKMHHOT'O MasiTHUKOB
DU3NYECKUN TPAKTUKYM I10 TEME
135 "Moeo P ™ bubnuotexa [JOK
eo0pa3oBaHNE SHEPTUU B IIPYKUHHOM
peodP " P Py https://m.eds00.ru/a28026bd
MasTHHUKE
Pu3nYeCcKUil IPAKTUKYM 110 TEME
136 "UccnenoBanue nepeMeHHOT0 TOKa 4epe3 bu6muoreka [JOK

IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin

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




"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIETIH [TEPEMEHHOr0 ToKa"

®u3nYecKuil mpakTUKyM 1o Teme "N3yuenue

bu6nuoreka [IOK

137 rapaMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
@uU3NYECKU IPAKTUKYM 110 TEME

138 "N3mepeHue nokasaTelis IpeaoMIICHUs bubmmoreka [IOK
crexna" uinu "l[lomydenne n3o0pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 INIOCKOI'0 3epKaJia U JIUH3bI"
@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO BuGmorexa LIOK

139 paccTosIHUS OT BEIIECTBa (Ha MpUMepe https://m.eds0o.ru/b879fb3f
xuakux auH3)" wim "M3mepenne GoKkycHOTro
pacCTOsIHUS PacCeUBAIOIIUX JIUH3"
'('DI/ISI/IIIGCKI/II\/'I MIPAKTUKYM I10 TEME BuGmorexa LIOK

140 Hiﬁf;ij:;;ﬂﬂfi};zljuﬂﬂ, HHTCp{epeRTIH https://m.edsoo.ru/8b7ac737
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU

141 pensTUBUCTCKUX yacTull (o gororpadusm ]r?tljtlr?sj?/l//lr?wfgsigg}éNS 6c47
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
mose)"
Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue nocrossHHOM [1nanka Ha ocHOBE BuGmorexa [IOK

142 uccnenosanus GoTodppexra” um https://m.edsoo.ru/eb916f82
"HccnmenqoBanne 3aBUCUMOCTH CHIIBI TOKa
4yepe3 CBETOANO/ OT HANpsHKeHUs"
@u3NYECKU NPAKTUKYM II0 TEME

143 "UccnenoBanue criekTpa pa3peskeHHOTO bromorexa LIOK

aTOMapHOTO BOJIOPOJIa M U3MEPEHUE

https://m.edsoo0.ru/ec651eb8




144

nocTostHHOW Punbepra"

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue paiMoakTUBHOTO (hOHA C
HCIOJIb30BaHueM Ao3umMeTpa" unu "U3yuenue
[IOIJIOLIEHUS OeTa-4acTUL] AJIFOMUHHEM"

bu6nuoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C UCIOIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
OTIpe/ICIICHUS TTOJIOKEHUS HEOCCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOTO MONYIIAPUS U SIPKHEC
3BE31161" uau "HaOmroieHus B TEIIECKOII
JIyHBI, TUTAHET, TYMaHHOCTEH U 3BE3/THBIX
CKoILIeHH"

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

146

147

148

O0001IeHre U cucTeMaTH3anus 3HaHui. Poin
(OU3HUKY B aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 YTUYECKOM
cdepax JAeaTeTbHOCTH YeTIOBeKa

O000111eH1E U cUcTEMAaTH3anusg 3Hanuii. Poib
U MecTO (PU3HKH U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MHUPA

O06o01IeHre U cucTeMaTHU3alys 3HaHui. Ponb
¢busnveckoit Teopuu B HopMUpOBAHUH
MPECTaBICHNUN 0 (PU3NYECKOIN KapTHHE MUDA,
MeCTO (U3UUECKON KapTHHBI MUPA B 00IIEM
psIAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

bu6nuoreka [IOK
https://m.edsoo.ru/ad6ddeed

bu6nuorexa [IOK
https://m.edso0.ru/18f19f7c

bu6nuoreka [IOK
https://m.edsoo.ru/e7d400f4

149

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 10

bu6nuoreka [IOK




150

TeMme "Kunematuka"

O0001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI 110
TeMme "Kunematuka"

https://m.edsoo.ru/b032fc4b

bu6nuoreka [IOK
https://m.edsoo.ru/4e31b507

151

152

153

O000111eH1E U CUCTEMATHU3AaIMs 3HAHUHN 110
teme "Jlunamuka"

O06001IeHre ¥ cucTeMaTh3alus 3HaHUH 110
teme "Cratuka TBepaoro tena"
O0o001IeHrEe U CHCTEMATH3aLKs 3HAHU 110
TeMe "3aKOHbI COXpAHEHHS B MeXaHUKe"

bu6nmoreka [IOK
https://m.edsoo.ru/2dfbafch

bu6nmoreka [IOK
https://m.edsoo.ru/3cca482e

bubnnoreka IIOK
https://m.edsoo.ru/32a4d1a0

154

155

156

O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
teopun"

O00011IeHIE U CUCTEMATU3AIUs 3HAHUN 110

teme "Tepmoaunamuka. TemoBbie MamivHb"

O00011IeHIE U CUCTEMATHU3aIis 3HAHUN 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

bubnuorexa [JOK
https://m.edsoo.ru/ed440ca8

bu6nuoreka [IOK
https://m.edsoo.ru/c63f7¢10

bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1

157

O0001IeHre U cCUCTEMAaTH3alU 3HAHUH 110
Teme "DnekTpuueckoe mose"

bu6mmoreka [IOK
https://m.edsoo.ru/3bf0def9

158

159

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMe "I10CTOSIHHBIN 3JEKTPUIECKNN TOK"

O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 110
teMe "Toku B pa3inyHbIX cpepax”

bu6nuoreka [IOK
https://m.edso0.ru/71453ee6

but6mmoreka [IOK
https://m.edsoo.ru/3d40077a

160

161

O000I1IIEHNE U CUCTEMATHU3AIlNS 3HAHUH 110
Teme "MarautHoe mose"

PesepBHelit ypok. O6001ICHNE 1

cHCTeMaTH3alis 3HaHUH 10 TEME
"DnekTpoMarHuTHas UHAYKIUsA"

but6mmoreka [IOK
https://m.edsoo.ru/3b4c06ae

Bbubnunoteka LIOK
https://m.edso0.ru/053e2248




PesepBHbIil ypok. O6006111eHIE 1

. bu6nmoreka [IOK
162 cHCTeEMAaTH3alis 3HaHUH 10 TEME 1 0 0 https://m.edsoo.ru/d6310bfd
"Mexannyeckue konedanus"
PesepsHEIil ypok. O0001IIEHNE U
163 CI/ICTIC)MaTI/I?;Zp s 3HaHI/II?I;l 10 TEME 1 0 0 Bubmorexa ITOK
. https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHEIE KoeOanus"
PesepBHeIil ypok. O000IICHHE 1
cucTeMaTu3alus 3HaHUK 1o Teme bu6mmoteka [IOK

164 1 0 0
"MexaHu4YecKHe U AIEKTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PezepBHbiit ypok. O6001eHne u 1 0 0 bubnmnorexka HOK
cucreMaru3anus 3HaHui mo teme "Onruka" https://m.edsoo.ru/52ad1603
PesepBusblil ypok. O000IEHNE 1

P P iII " bubmmorexa [JOK
166 crcremMaru3alud 3HaHui no reme "OCHOBEI 1 0 0
https://m.edsoo.ru/5beclc65
CTO"
PesepBusblil ypok. O000IIEHNE 1
167 CHCleMaTmZp us 3HaHI/II>'IHl 10 TEME 1 0 0 Bubmorexa ITOK
" " . " https://m.eds00.ru/f7¢59d38
KopmyckysipHO-BOJTHOBOH JTyaJi3M
PesepBusblil ypok. O0001IIEHNE 1
168 CHCleMaTI/BZp us 3HaHHI§l o teme "dusuka 1 0 0 bubmorexa LOK
" B https://m.eds00.ru/1f511654
aroma
PesepsuEblil ypok. O0001IIEHNE 1
169 CI/ICTl:e)MaTI/ISE}l’p s 3HaH1/H7IIIl o TeMe "dusuka 1 0 0 bubmorexa LIOK
R " https://m.eds00.ru/905c5ce0
aTOMHOTO SI/Ipa ¥ SJIEMEHTAPHBIX YaCTHI]
PesepsuEblil ypok. O000IIEHNE 1
170 CI/ICTl:e)MaTI/ISE}l’p s 3HaH1/H7IIIl 1o TeMe "DIeMEHTHI 1 0 0 Bubmorexa ITOK
H" https://m.edsoo.ru/2bffb94c
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 33







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PHU3UYECKUX MOJCIICH:
MaTepHaibHas TOUKa, MHEPIHaJIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYCUHBIN AJICKTPUYCCKHUH 3apsij] — MPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3naBath pu3uveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB ~MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKEHHE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3auMmojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KMJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHMS ra3za B U30INPOLECCax; dJIEKTpU3aLus Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHMUYECKOE JBM)KEHUE, UCIONb3Ysl (PU3NUYECKUE BEIHMUUHBI:
KOOPJAMHATA, IIYTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TEJla, KUHETUYEeCKas DJHEprus, IOTCHIUalIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHHYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPaBWIbHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HAaYeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nYeCcKyro BETUUUHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3YyYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHMS U €AMHHUIIbI, HAXOIUTh
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA )51
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUUECKUN 3apsill, DJICKTPUUYECKOE TMOoJie, HANpPsHKEHHOCTh OIS,
MOTEHIIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (U3MYECKYI0 BEIUMYHUHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3UUYECKHE
3aKOHBI W TPUHIHUIBL 3aKOH BceMupHoro TsaroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW DHEPruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMHA CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJIIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBbI  3aKOH TEPMOJUHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsina, 3akoH KysnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMYyITHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyarh YCIOBHS HMX  0€30M1aCHOTO
HCII0JIb30BaHUs B IOBCEIHEBHON JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJINUTE OIIBIT
U GOPMYIIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IPU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCHUMOCTHU
(GU3MYECKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, JI€JaTh BBIBOJIBI IO
pe3ynbTaTam UCCIIeIOBaHUS

Cobmro1aTh mpaBmiia 0€30MacHOro TpyAa MNPy MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOUCTB U
1a60paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3a/JaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aau BBIOUPATh (PU3UYECKYI0 MOJAEINb, BBIICIATh (PU3HUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3HUECKOM BEIIMUNHBI

Pemiate Ka4C€CTBCHHLBIC 3agaqu: BBICTpanBaATh JJOTHYCCKH
HCIMIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOfI Ha HW3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMH  JUIi  TIOWCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpETallud ¥ TPEJICTaBICHUS Y4eOHOH U  HayYHO-TIOMYJISIPHOMN
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJM3UPOBAThH MOJTy4yaeMyro HH(pOpMaIUIo

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
st obOecrieueHrss 0€30MACHOCTH TIPH  OOpallleHHH C NpuOOpaMHu |
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3J0POBBSI M COOJIOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere

PaGorare B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsieMOro
pe3yabTara

111

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3NUYECKUX MOJeINeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO sJIpa NP pelIeHNH (PU3NIECKUX 3a]a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MPOLecChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (U3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUS
TOKa, B3aMMO/ICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS MHYKIIUS, JICHCTBUE
MarHUTHOTO TIOJISI HAa TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIE KoneOaHus " BOJIHBI, IPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUYESCKUN
s dekt (porodddexT), cBETOBOE TaBIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPO/a,  ©CTECTBEHHAas M HCKYCCTBEHHas




pPaarnOaKTUBHOCTDb

11.4

OnwuceBaTh U3yYEHHBIE CBOWCTBA BEIIECTBA (DJICKTPUYECKHAE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPHUECKOE HANIPSDKEHUE,
AJNIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO Tois, cuia Awmmepa, cwia JlopeHia,
WHIYKTUBHOCTD KATYIIKH, SHEPTHS 3JICKTPUYECKOTO U MarHUTHOTO TIOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSsHHE U ONTHUYeCKas Cujia JIUH3bI, [PU ONUCAHHUH
MMPpaBUJIbHO TPAKTOBATb (1)PI3PI‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYecKre BEITUYHHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI
M YacTOTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBHO TPAKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOpPMYJbI, CBA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIMYUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HUECcCKue
3aKOHBl M NPUHLUIBLI: 3aKkoH OMa, 3aKOHBI IOCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3aKkoH
3JIEKTPOMArHUTHON HMHAYKIUH, 3aKOH MPSIMOJIMHEHHOI0 pacrnpocTpaHeHHs
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETa, YPaBHEHUE
OnHiTeiiHa 11 QoTtoaddexTa, 3aKOH COXpaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4HcCla, MOCTynaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacraza; mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXXeHHWE M ycjoBHs  (TpaHMIbI,  oO1acTH)
MPUMEHUMOCTH

OnpenensaTb HalpaBlI€HUE BEKTOpPa MWHAYKLIUHW MarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMoOe IJIOCKHM 3€pPKajoM,
TOHKOH JIMH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCITOJB30BAHUEM IMPAMBIX H KOCBECHHBIX I/I3MepeHHI>'I; IIpHU 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, MPOBOJUTE OIMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIsITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIBHBIA CIOCOO HM3MEpPEHHUsT W HUCIOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONH 3aBUCUMOCTH (U3WYECKHX BEIMYMH B BUJE
TaOIuI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEILCKOW U
HpOCKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUECM U3MCPUTCIILHBIX YCTpOﬁCTB u
1ab0paTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3agaud ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCIIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYI0 MOJCIb, BBIICIATh (PU3MUECKHE BEITUYHHBI
U (QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHUs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaNBaTb JJOIT'M4YCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IG SABJICHUA

Hcnonp3oBaTh  HpU  peUICHHMH  y4eOHBIX  3aJlad  COBPEMEHHBIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH IS  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM U TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIONMYJISPHOU
uH(pOpMallMK, TOJXYYEHHONH W3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIyHaeMyr0 HH(HOPMAITUIO

OOBSCHATh TPUHLMUIIBI JIEWCTBHS MAIIWH, NTPUOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCIOBHS HUX O€30MacHOr0 HCMOJIb30BAaHUS B
MOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBACHEHHE IPOLECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
uist  obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3/I0pOBbS U COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAllMOHAIBHO PACIIPEACIATh 00S3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aACKBATHO
OLCHUMBATh BKJIaJ KaXJAO0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunble meTonabl
IIO3HAHMS OKpYXKarouero Mupa. Pons sxkcriepumenTa
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABL.
DKCIepuMEHT B pu3uKe

1.2

MonenupoBanue ¢usnueckux  SABICHUH |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHMIBI INPUMEHHMOCTHU
¢u3MYeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHU
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH JeSITENbHOCTH JIIOeH

MEXAHUKA

2.11

###PartH#KNUHEMATUKA
Mexanuyeckoe — aBukeHue.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aABmwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX MPOEKUUU HAa OCH CHUCTEMbI KOOPJIMHAT.
CrnoskeHue nepeMeIeHnii U CI0)KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIUHEITHOE
IBIWKEeHHE. ['paduku 3aBUCUMOCTH KOODPJMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepEeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.15

2.16

CBoOoaHoe magieHre. Y CKopeHue cBoOOOHOTO
maaCHUuA

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEWHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMUTETbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaAIn

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccrnenoBaHne COOTHOIIEHHS MEXAY




2.2

2.3

IIyTSMHU, IIPOMICHHBIMU TEJIOM 3a
HOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3yueHue ABHIKEHHS
apuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. IHepiuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

2.2.3

Bropoii 3akoH HproTOHA 111 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HbproToHa 11 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument
TpeHusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH TEa
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHKCHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpAIlICHUS.
[Inedo cumel. YcnoBust paBHOBECUS TBEPIOTO Tena B
nUCo

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HECKOJIBKUX cHil. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JaedhopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

###Par##3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIybC Cuilbl U U3MEHEHHE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




2.34

MOoOIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHOM TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas HEpPrus Teja BOJM3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIbI. CBSA3b
pa6OTBI HECIMOTCHLIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuyeckne  yCTpOMCTBA:  JABUIKEHUE  PaKeT,
BOJIOMET, KOTIEp, PYKUHHBIN TUCTOJIET

[TpakTudeckue paboTel. 3ydeHue cBA3H CKOPOCTE
Tel mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
#i#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BelleCcTBa
Monenu cTpoeHHsl ra3o0B, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJCAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIxkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M301poLieccrl B HEaNbHOM ras3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, n3obapa

3.1.9

3.1.10

TexHUYEeCKHE yCTPOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS pPa3pexeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeMa. Baytpennss
SHEPIUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEeHUS

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrHsl OJHOATOMHOIO UEabHOTO rasa

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbii 3ak0H TepMOAMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCAM.
['paduueckas nuHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHnT moie3Horo
nevctBus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble ABUTaTEIH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpoMCTBa: JBUTAaTelb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIICHUC. yHCHLHaﬂ TCIIJIOTA Hap006pa3013aHI/I;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHas U OTHOCUTENbHAS BIIaXXKHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpuCTayLIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

3.3.4
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajlioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jsa
BUJIA DJIEKTPHUUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYITPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe nore. Hanpsoxéanoctsb
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3unuu.
Jluany HanpsHKEHHOCTH IEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JuznekTpuyeckas
MIPOHHIIAEMOCTh
OnexTpoémkocTb. KonaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTOo
KOHJIeHcaTopa
TexHuueckue yCTpOKCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHJEHCATOp,
KCEPOKC, CTPYUHBIN ITPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa
##Par##H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MIOCTOSIHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenvpHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajjIeIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyns —
Jlenna

MOH_[HOCTI) SJICKTPHUYECCKOI'O TOKaA

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. Kopotkoe 3amMpIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COIPOTUBJIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX MTyYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H IMpuMecHasd

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psan. Pasznuunble  THIbI
CaMOCTOATENILHOTO pa3psana. Moinuus. [1nazma

TexHuuecKue ycTpONCTBa: aMIIEpMETpP, BOJIBTMETD,
peocTaT, UICTOYHMKHU TOKA, JIEKTPOHArpeBaTE/IbHbIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJIEHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN MO/, TalbBaHNUKA

4.2.14

11 KUIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEHTAa

[TpakTnyeckue paboThl. HM3ydeHue CcMeIaHHOro
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHET O COTPOTUBIICHUSI. Habmronenune
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTBI COAEP:KAHUSA

SJIEKTPOAMHAMUKA

##HPartH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1osie. BEKTOp MarHUTHONM MHAYKIIMH.
432 [Ipunuun cynepnio3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHUTHON WHIYKITAH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ ToKoM. KapTuna
JUHUN TOJNsL JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJTyJIb M HalPaBJICHHUE
Cuna JlopeHma, e€ MOIyJb M HalpaBiCHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHUIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBNICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHayknuu. 3aKOH  3JIEKTPOMArHUTHOM
e uHayknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTE. fIBNieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIsS KaTYIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHuuecKkne yCTpOMCTBA: MOCTOSIHHBIE MATrHMTHI,
4.3.14 AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[IpakTnueckue paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTylKu ¢ TokoM. MccnenoBanue aeiicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  sBICHUS  3JIEKTPOMArHUTHOM
UHIYKIUH

5 KOJIEBAHUA 1 BOJIHBI
#H#HPar#t##MEX AHYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenbHas cucrema. CBOOOIHBIE KOJIeOaHUSI.
51 511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
amMIuInTya U dasza KoyeOaHui
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  OUHAMHMYECKOE  OIHCAHHE
K0J1e0aTeNbHOI O IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUIUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobonHbIe
AJIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIBHOM
KoJIe0aTebHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3aKkoH COXpPAaHCHUA OHECPTrrun B nacalbHOM
K0J1€0aTeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKHE KOJICOaHHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennblil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepada U
notpebieHue NIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKU  TPU  HIPOU3BOJACTBE
AIEKTPUIECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs IEKTPOIHEPTUH B IIOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH IE€PHO/Ia MaJlbIX KoJeOaHuil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IMEpEMEHHOrO TOKa B LENH U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3ucTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHus U JiIuHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Unrepdpepenuns u  audpaxius

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4YEHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaunus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aeKkTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyuHuMIBI ~ paguoCcBsi3W U TEJIEBUICHUS.

Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3BYKOBasi JAMArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

HHPar###OII TUKA

[IpsimonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHHii B IIIOCKOM 3epKae

5.3.3

5.34

[Ipenomienue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHuil B
coOuparomux U paccenBarouux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHU T€OMETPHUUYECKON
ONTHUKH

Wntepdepentus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHMYMOB B HUHTEP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Judpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMIOCHNS TIABHBIX MAaKCHMYMOB TIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (hpaKITMOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, ayma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKAa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[IpakTnueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIbI

6.4

Cesi3p  Maccel C DJHEPrHed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusl MOKosi CBOOOIHOMN
YaCTHILIbI

7.1

KBAHTOBAA ®U31KA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CBSI3M DSHEPruu
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
dboTtona

OTtxkpbITHE U UccnenoBanue GoTorpdexta. ONbIThI
A.T'. CroneroBa. 3akoHsl hoTodddexTa

VpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue ceera. Onbitel [1.H. JIeGenesa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

Texauveckue YCTpOMCTBA: (hoTOdIIEMEHT,
dboTomaTYNK, COTHEUHAsE OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUE ATOMA

Mopenb atoma Tomcona. OmnbiTer Pezepdopaa mo
MCCIIEI0BAHUIO CTpOoeHUs aTtoMa. [InanerapHas
MOJI€JIb aTOMa




71.2.2

IToctynater bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpPexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Buubl cnektpoB. CroekTp
YPOBHEM 3HEPruu aToMa BOJIOpPOaa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckymnspHo-BonHOBOH nyanmu3Mm. Judpaxius
3JIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
Y CTpoiicTBO M IPUHIIMIT PabOTHI J1a3epa
TexHuuecKkrne yCTpPOMCTBA: CHEKTPAJbHBIN aHAIU3
(cTieKTpOoCKoIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaToOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIIOICHUS u pEruCTpaLAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. BiausHue paguoakTUBHOCTH Ha JKUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. HykinoHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe uucio sapa. Mzotomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprus CBsI3U HYKIOHOB B siipe. SlaepHbIe CHIIBI.
Jedext maccsl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE IMO3UTPOHA.
@yH1aMEHTaIbHBIE B3aUMOIEHCTBH
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHhI, UX BUAUMOC NBUKCHUC

8.2

8.3

ConHeunas cucrema. [lmaHeTsl 3€eMHOM TpPYIIIBL.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTel. Manbie Tena ConHEeUHON CHCTEMBI

Connne, ¢orochepa m armochepa. ConHeuHas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150,
B3aUMOCBs3b. /lnarpaMma «CHeKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3N [JIABHOM
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBororuy CoJHIIa 1 3BE31. DTalbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['amakTuku, pacrpeneneHue 3BE3/, ra3a
u neutd. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [lnockas u cheprudeckas NOICHCTEMBI
lNamakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paanyc
Bcenennoit, teopus bousbmioro B3psiBa. Mogaeinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3zoBaHus

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (U3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE U3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopmMupoBaHHOCTh yYMEHHMI MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Il aHAINM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (GpyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYCCKHE
MPOLIECChI,  WCTOJB3YySl  OCHOBHBIC  TIOJIOKEHHS, 3aKOHBI H

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojenei PU3nYecKuX TN U MPOIECCOB (SBICHUIN)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7auyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3WYECKOW MOJEbhIO: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOJCNIH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTbl  (PU3MYECKUX  TEOpPHMd  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBaHWHU WMEIONIUXCS JAHHBIX, AaHAIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJbI  peHIeHUusT ¢  Y4ETOM  TOJTyYEHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TpeOylolMe MPUMEHEHHUS 3HAHUN W3
pPa3HBIX pa3feNioB IMIKOJIHHOTO Kypca (DHU3MKH, a TakKe WHTETpaliu
3HAHUMU M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYyYHOTO  IIUKJIA!
BBICTPAWBATh JIOTMYECKYIO LIEMOYKY PpAaCCyKJIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMu HAy4HOI'O MO3HAHMUS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (HU3NYECKUX
BEIMYMH C HUCHOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3Yd (HU3HUUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacHOT0 Tpyaa
[IpU MPOBEACHUH HCCIECIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEICKOM  JIESITEIbHOCTH  C  HCIOJIb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W JIabopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHAIM3UpOBaTh M OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3UIMNA IKOJIOTHIECKOH
0€30I1aCHOCTH; MpeACTaBICHUI 0 palOHAIbBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3nTU4HBIMH crnocobamMu  paboTel ¢ WH(pOpMaIuen
(U3NYIECKOTO  COJACpXAHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMUYECKHE TIOHATHS, TEOPUUM U 3aKOHBI Ui aHalv3a U
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpene; JIBUKEHHUS

HEeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» Gusuka; 10 knacc. yrmybnennoe odyuenne KacesnoB B.A. OOmiecTBo €
OTPaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

» ®usuka; 11 kmace. yrinyonennoe ooyuenne Kacosinos B.A. ObmiectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIMOHEPHOE 00IIECTBO

«3narensctBO «lIpocBenieHne»

METOJIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
10 xnacc: yue0. m1s o01eo0pa3zoBar. OpraHu3aiuii : 6a30BbIN U yTITyoJl.
ypoBuu / I'. SI. Mskuiues, b. b. ByxoBues, H. H. Cotckuii ; mox pexn. H. A.

[TapdeHTheBOM.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

https://m.edsoo.ru/1beef346
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