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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpamMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeObHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTrPaMMBl.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUS OOYyYarOUIUXCS CpEACTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3MKA YriayOJaEHHOrO YpOBHS IO3BOJISIET PEATM30BATh
3a/la4yd MPOPECCUOHATILHOM OpPHEHTALM, HAIIPABJICHO HA CO3/IaHHME YCIOBUHM IS
MPOSIBJIICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIIUATLHOCTSIM.

B nporpamme 1m0 (Qu3MKe ONpPENeNsioTCs IUIAHHUPYEMBIE PpPE3YyJIbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3yJibTaTaM O0yYaroluXcs, OCBOUBIIHUX
nporpaMmy 10 (HU3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOIXO.

[Iporpamma no Gpu3rKe BKIIOYALT:

- IUIAHMpPYEMBbI€ pPEe3yJbTaThl OCBOCHHUS Kypca (DHU3UMKH Ha YrIyOnEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIC PE3yJIbTAThI 110 T0J1aM O0y4YCHUS;

- coziepkanue yaeOHoro npeamera « Pusnkay 1mo rojgaM oOydeHusl.

duszuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KadyecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKK — cUCTeMOOOpa3youi
JIUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE M AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUN ONpEeNeNuiIo XapakTep U OypHOE pa3BUTHE



pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TMOJIYYEHHs] HOBBIX MaTepuajioB C 3aJaHHBIMU cBoWcTBamMu. M3yueHue
GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (popMupoBaHHEe YMEHUN MPUMEHSATh HAyYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypoBHE CpeTHEro 00111ero 06pa3oBaHus MOJI0KEH
PSAI ek, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOESHHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (HU3MKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsETCS
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCHOJIb30BAHKE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
¢u3uk ¢ pa3BUTHEM OOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypoBHS
IIPEANOIAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
IIPWIOKEHUN W3Y4YEHHBIX TE€OpUd M 3aKoHOB. [Ipym 3TOM paccmarpuBaroTCs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHU M TEXHOJIOTMH, a Takke OOCYXIeHUs
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBI TT0 (PU3UKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTA Kak
MOCTOSIHHO JIeHCTBYIoIEero ¢akropa ydeOHoro mpouecca. s yriayOnaéHHOTrO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMUYECKOTO JSKCIEPUMEHTA,
BKJIIOYAIOIIET0 (PpPOHTAJIbHBIE YUYEHHYECKHE ONBITHl MPU HM3YYEHHUU HOBOIO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3aluyd (QU3MYECKOro TMpakTukymMa. B mepBoMm ciyudae
NPaKTUKyM mpoBoAuTcs 100 B KoHue 10 u 11 kiaccos, 100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 O3THX KjaccoB. Btopoil cmoco®d — 3T0
UHTErpanus paboT MpakTHKymMa B CHUCTEMY JIa0OpaTOpHBIX paboT, KOTOpbIE
OpOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mopg paboramu



MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/1a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHAa €IUWHBIM MepedHeM. Bribop
TEMaTUKU IS 3TUX BUJOB YUYCHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBISAETCA
y4acTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHUSI W OCHalleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBIIQJICHHE OOYYalOIIMMHCS YMEHUSMU TIPOBOJAMUTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIMYMH U TMOCTAHOBKY
OIBITOB TI0 MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

bonbioe BHUMaHUE yIENsSETCA PEHICHUI0 PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak U
UHTETPUPYs MPUMEHEHNUE 3HAHUW U3 Pa3HBIX pa3nenioB. JlJisi KaYeCTBEHHBIX 3a/1a4
MPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
¢u3nyecKux SBJICHUNA U MPOLIECCOB B OKPY’KAIOIEH XKU3HHU, TpeOyrolue BbIOOpa
(bU3HYECKON MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OO€ecleyeHHI0 y4eOHOro mporecca Kypc (U3MKH yriayOiaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00I1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3MKM MOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
(bu3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemMoHCcTpallMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMe Mo (U3HKE KIHOYEBbIX JAEMOHCTpauud s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJIEHUW W  MPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 000pynOBaHHE JIS YYEHUYECKHX TMPAKTHYECKUX paboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEeUMBAETCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydawommxca. TemaTHyeckue KOMILIEKTHI
7a00paTOPHOTO O0OPYNOBAaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPUOOPOB, & TaKKE KOMITBIOTEPHBIX
HU3MEPUTEILHBIX CUCTEM B BUJE [U(DPOBBIX J1A0OPATOPUIA.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUsI PU3UKHU B 0011eEM 00pa30BAHUU SBIISIFOTCS:



dbopMHpoBaHHE HWHTEpeca M CTPEeMJICHUS OOydYaromMXCd K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX MHTEIUIEKTYAIbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0BATENILCKOIO0 OTHOIIECHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHupOBaHUE YMEHUM OOBSICHATD SIBJICHUS C HCIIOIb30BAaHUEM (DHU3HMUCCKUX
3HAHWM W HAYIHBIX JTOKA3aTEIhCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK 171 pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXKHBIX  cdepax Oymyiein
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelIeHUeM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha ypPOBHE CPEHET0 00111ero o0pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMHUpOBaHUE YMEHHUM MIPUMEHSATh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHHUSI
bu3nUecKkux SIBJICHUN B MPUPOJE W JUIsl MPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEHEBHOM JKHU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUsS pPa3IWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nUeckol MOJEeNH, aJeKBATHOM YCJIOBUSIM 3a/lladyd, B TOM YHCIE 3a]a4
WHKEHEPHOTO XapaKTepa,

MOHMMaHuEe (U3NYECKUX OCHOB W TPHUHIIAIIOB JACHCTBUS TEXHUYECCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOUIYIO CPELy;

OBJIAJICHUE METOJaMH CaMOCTOSITEIbHOTO TUTAHUPOBAHUS U TIPOBEACHUS
bu3MYeCKUX OKCIEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
OIPENENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO PE3yJIbTaTa;

CO3JaHHE YCJIOBHM [JIs1 pa3BUTUS YMEHHUI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETHOCTH;

pa3BuTHE UHTEpeca K chepam npodeCcCHOHATBHON NEeSTEIHHOCTH, CBI3aHHON
C (PUBHUKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIA ypOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus BbIOMpaeTcss OOyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOAODKEHHE
oOpa3oBaHuUs MO CHEIUATBLHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHII.



Ha usyuenue pusuxu (yriyOn€HHBIM YpPOBEHB) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHust (GU3MUECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TENO, HAcalbHAs KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbl €r0 MPUMEHUMOCTU. Pu3znueckas
TEOpHUs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

N3mepeHnue cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit no ¢usuke. [Ipumepsl nzmMepeHus
(bU3MYECKUX BEJIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemelienne, CKOpoOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHON TOUKU OT BPEMEHHU M UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonuHeitHoe  aBwkeHue. JIBUKEHME  MaTrepuajlbHOM TOYKH  TIO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOpamieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHUIOMETP,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus npeneabHOro Nepexoa U U3MEpEHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpapieHnue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEpPaBHOMEPHOTO JABUMKEHUS C IETbIO ONpEeICHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuyenue nBMXEHHS Tena, OpOIIEHHOro TOpu3oHTalIbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3yueHne JIBHXKEHHUS Tella MO OKPY)XKHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCuéra (OmpeneseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MACCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBmxymerocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenne nAByXx UWIMHAPOB WM IIAPOB Pa3HOM MACChl C OJWMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TP JBMKCHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasIie, OT UX AehopMaIi.

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue NBMXKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAoe Teno. [locTymarenbHOe W BpallaTeIbHOE JIBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpaumieHus. llnedo cuibl.
CroxeHune CHil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnenoBanne yciaoBHI pPABHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYMBOCTH TBEPAOTO TEJA, UMEIOLIETO II0IAb OIIOPBI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTenimanbHas 3Heprust ynpyro neGopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEpPrusl Tela B OJHOPOJHOM IpaBUTAUMOHHOM Tmoze. [loreHimanpHass sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckne ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUTYpHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenune ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHIIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CHJIBI TPEHHS] TPU JIBIDKCHUHM TeJia 1O HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3suka 1 TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBUKEHHUS M B3aMMOJICHCTBUSI YAaCTHUI[ BEIIECTBA. MoOJenu CTpPOEHUs Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocrosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3mepenus. Illkana
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lanpToHa. M3omporiieccrl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIMATEIbHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJIC€AIbHOTO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMIPOLIECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

N3ydyeHne H30TEpMHUECKOro Mpolecca (PEeKOMEHIOBAHO HCIIOIb30BaHHE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKOW CUCTEMbl. BHelHne U BHyTpeHHKE napaMeTpsl. 1lapameTrpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOU CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIIepaTypbl. BelpaxkeHue i1 BHyTPEHHEH SHEPTUH OAHOATOMHOTO HACAIBHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel.  KonBekuws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
tormBa. Pacuér konuuecTBa TemnoThl npu Temuonepenaude. [lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAs aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NepeJaTh TEIIOTY OT OoJiee XOJIOAHOrO Teja K 0ojiee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIH3AUUs «TEIJIOBBIX» OTXOJIO0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEIIOEMKOCTEN BEIIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u koHjaeHcauus. VcmapeHue u KureHue. Y JeiabHas
TEIJIOTa MapooOpa3zoBaHUs.

HacellieHHble W HEHachIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BrnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu TBEpHOro Tena. Pactskenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarmii.

TemnnoBoe pacimmpeHue XKUIKOCTEH U TBEPABIX Tel, 0ObEMHOE M JIUHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MEPEX0JIaAX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUs.

Moenu HeHbIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIJIaBICHUS JIBIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCUMOCTH  AepopMalli pe3nHOBOro obpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOHHUKHU.
DneMeHTapHbId BJIEKTPUUECKUUA 3apsii. 3aKOH COXPAHEHUs BJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OAHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTB 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHIIMAJIOB [T  DJIEKTPOCTATUYECKOTO TMOJs (KaKk OJHOPOJHOTO, TaK u
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspKEHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHbl JWHUN HANpsDKEHHOCTH DJTHX TIONeH U
HKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

OneHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampsokenune U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMHA MCTOYHHMKA TOKa
OT CHWJIBI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, nPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejesia usMepeHus ammnepMmerpa (BoJabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CHWJIbI TOKA B IICIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPBIX METAJIOB. 3aBUCUMOCThH COINPOTUBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKMU. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJIUTHYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHHME: Ta30pa3psaHbIe
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

Habmronenue 3nekTpoiamnsa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JAATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA NPENJIOKEHHBIX THINOTE3 (BBIOOp H3 pador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIIECTBIISIETCSL C YUETOM COJIEpKATENIbHBIX MEXIPEIMETHBIX CBSI3el ¢ KypcaMu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, runoresa, (pusmyueckas BETUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alnusa OHOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumua: NHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB WU MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEHWE HaHOMATEepPHAJIOB, TEIJIOBBIC
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHHUE JIBUKEHUN C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, naposasi TypOHHa, OBITOBOM XOJOJIWUIBHUK, KOHIULUOHEDP, TEXHOJIOTHH
MOJIyYEHUs] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1nosne B BeuiectBe. DeppoMarHeTUKy, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna nuHWMA  MHAYKOWM ~ MarHATHOIO  MOJS  IOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cumel JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

HabGnronenue nBM>XeHUs My4yKa 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumHnas UHOYKYU.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3alIUTa OT JIEKTPU3ALMU TEJ MMPU ABUKEHUH B MATHUTHOM TOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenre MmarauTa B allOMUHUEBOM (MeIHON) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHue MHIYKIMU BUXPEBOIO MATHUTHOTO TOJISI.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JUHAMHYECKOE OMHUCAHMUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

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

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarmux kKojaedanusx. BeiHyX/1eHHbIE KOeOaHus1. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJA PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUHN 00 UACATHPHON MOJICIN MTPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTSIHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanre BIHYKICHHBIX KOJIEOAHUIA.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aK0H COXpaHEHUs PHEPTUU B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU IIpU NPOU3BOACTBE IIIEKTpod3Hepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLMX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPaTopa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

N3zydenue tpanchopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabiroieHue 31eKTpOMarHiTHOTO pE30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpOMAZHUMHbBIE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBoliCTBa MEXaHUYECKHX BOJH: OTpa)K€HHE, NpeIoMIIEHHE, HUHTeppEepeHLus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

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

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue YCTPONCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6mronenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBoiiCcTBa yNbTpa3ByKa U €ro NpUMEHEHNE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJieOaHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Oo6HapyxeHue nHPpaKpacHOTo U yIbTPadrOIECTOBOTO U3ITYUEHHUMH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pAacHpOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHusl. OTHOCUTENbHBIA MOKa3aTelb npeaomiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xox nyueit B mpusme. ducnepcusi cBera. CioxkHBI cocTaB 0eloro cBeTa.
IBerT.

[lonHoe BHyTpeHHEE oTpaxkeHHe. [IpenenpHbI yroa MoJHOTO BHYTPEHHETO
OTpakKCHHS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeNIs MIPEJTOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIMX U PACCEUBAIOIINX JHH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpuMepnl KiIaccHyecKux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IVIABHBIX ~MAaKCMMyMOB TIPM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE ITPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojienb CBETOBOIA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune noka3aress npeoMIeHUs CTEeKIa.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300pakeHUs1 B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habnronenue nudpaknuu, nHTEp)EpEeHINN U MOJIIpU3aIii CBETA.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubpl  NTPUMEHMMOCTHM  KJIAcCMYECKOM  mexanuwku.  [locTymatsl
CHeUalbHOU TEOPUH OTHOCUTEIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKOW YaCTULIbI. JHEPTHUS
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPIUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl poTodPdekra. YpaBHeHHE
OuinmrerHa 1 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHOCTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka usmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHEro poTodddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

Hccnenosanue Gporope3ucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanust Gpororddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3yueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

HaOmronenue mmHeYaToro crekTpa.

HccnenoBanne CrEeKTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanuoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3inydeHus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO usnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBA U TEXHOJOTHYECKHE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, SAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. IIpUMEHMMOCTh 3aKOHOB (DU3UKU ISl OOBSICHEHUS MPUPOJbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3Mbl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM IOCJENOBATENbHOCTH. BHYTpeHHEee cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3MHOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HMCHOJb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe 1 cucTeMaTU3alus CoAepkKaHUsl pa3aesioB Kypca «MexaHuKay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKA», «IEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TeOpUuu B (HOPMUPOBAHUU TPEICTABICHUIN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SBIICHUE, HAY4YHBIH (akT, runoresa, (pusnyeckas BEIUUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHI M HMX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 3JIeMEHTApHBIX (QyHKUUU. [Ipu3Haku nNomOOHSI TPEYroJIbHHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW THPUPOJE, OSKOJOTMYECKHE PUCKHM NPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMsI KPHUCTAUIMYECKON PpEIIETKH, CHEKTPabHBIN
aHaJIu3.

T'eozpaghua: wmarnuTHple mNONMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHI/IOHHHﬁ arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAas DOHEPTCTHUKA 1 OKOJIOITMYCCKHUEC aCIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMpPEHUE KUIHEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMU OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3STUYECKOTO MMOBEICHUS;

e CIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOW ¥ TEXHMKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS 1IeJIe yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre ONbITa JEATEIbHOCTH SKOJOTUYECKOW HANpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUIEHUS] MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTe€pUaAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU U METOJaMHU
(bu3nYecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
NeSITEIbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJEpKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHUS 10 (U3HKE B MPAKTUYECKYI0 0O0JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00JacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(POpMaLUU (U3HMUECKOTO COJEp KaHUsA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBa MH(POPMALMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MNpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIEHWE Ha Ypokax (U3MKM U BO BHE-YPOUHOU
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUMN, paCIIPENEIIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPAaKTUYECKOM padOThl ¢ YYETOM HMEHOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacldpsTh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAallMsIM, BHOCUTbh KOPPEKTUBBI B ACATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCHU JJIT OIEHKU CHUTyalluu, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MIPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IIPU AHAIU3E PE3YIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS AYMOITMOHATBHBIN WHTEJUICKT, TIPEAOJIaTr Ao IIHA
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIliexXy, ONTUMU3M, UTHUIIUATUBHOCTh, YMEHHUE JI€UCTBOBAaTh, UCXOMAS W3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYUTHIBATh €ro IMpH OCYLIECTBIEHUU OOIICHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI
K xonmy oOydenuss B I0 knacce npeaMeTHbIC pPe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y O0YYAIOIIUXCSI YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOM, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M JITHYECKON cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOACIeH (U3UYSCKUX Tel U
IPOIECCOB (SBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBWKCHHUE,
CBOOOJIHOE TMajicHUE, aOCONIOTHO ympyras jaedopmarusi, aOCOITIOTHO
yOpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UIeadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TT0JIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOoHbl HplOTOHA, TpUHIMI OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHUSI UMITYJIbCAa U MEXAHUYECKOU
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTH4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbCa U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojNoKeHUs MKT u 3aKkoHBI MOJEKYISpHOW (UBHKH U
TepMOAMHAMUKU (CBS3b JaBJEHUS WJEAJbHOIO Ta3za CcoO CpeaHen
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
SHEPruel TEMJIOBOTO ABMYKEHHS €r0 YacTHll, CBSI3b JABJIICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKYJl M €ro TEeMIEPAaTypod, YypaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaT€MaTUYeCKOe  BBIPAXEHUE  3aKOHOB,  yKa3blBaTh  YCIIOBHS
NpUMEHUMOCTH ypaBHeHUs MenneneeBa—Kanelipona;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOIb3Ys
OCHOBHBIE TIOJIO)KCHUS W 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXpaHEHUS
AIIEKTPUIECKOTO 3apsza, 3aKOH Kymnona, MOTEHIUATBHOCTh
ANEKTPOCTATUYECKOTO TIOJISA, MPUHIIMI CYMNEPIO3UINH BICKTPUUECKUX
MOJIEH, MPU ATOM YKa3bIBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kymona, a
TaKk)Ke MPAKTUYECKU Ba)KHbIE COOTHOIIEHUS: 3aKOHbI Oma Uil ydacTka
LHENA W JUI1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

OMKCHIBATh (PU3NYECKUE MPOLIECCHl M SIBICHUS, HCIOJb3Yys BEIUYUHBI:
nepeMeIieHre, CKOpocTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CUJIa,
MOMEHT CHJIbI, JaBlICHWE, I[IOTCHIMAIbHAs »SHEPrus, KUHETHYECKas
DHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpEHHUE, CHUjla TSDKECTH, CHla YINPYroCTH, CHJIa TPEHMs, MOIIHOCTb,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3U €€ TOBEPXHOCTH,
HEeprust ynpyrod nedopmanuyd NPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyoTHasl TeMIieparypa Tena, paboTa B TepMOJWHAMUKE, BHYTPEHHSIS
SHEepPrusl WACATBFHOTO OJHOATOMHOIO rasa, paboTa HaeaIbHOro rasa,
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TemioBOro
JIBUTATENIS; IEKTPUUYECKOE MOJ€, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO OIS,
HANpPsOKEHHOCTD TOJII TOYEYHOTO 3apsiia WM 3apsHKEHHOTO Imapa B
BaKyyM€ M B JHIJEKTPUKE, TMOTEHIMAT 3JICKTPOCTATHUYECKOTO OIS,
pPa3HOCTh  TOTEHIIMAJIIOB, JJIGKTPOJBIDKYIIAs  CWja, CHJIa  TOKa,
HanpsDKEHUE, MOLIHOCTh TOKa, DJIEKTpUYecKass EMKOCTb IIJIOCKOIO
KOH/ICHCATOpa, COMPOTHUBIIEHWE Y4YaCTKa ILIENHU C IOCIEI0BAaTEIbHBIM U
napauIeTbHBIM COSMHEHHEM PE3UCTOPOB, YHEPTHUS SICKTPUUECKOTO TMOJIS
KOH/ICHCATOopa,;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE JBW)KCHHME, TEIJIOBOE JIBJKEHHUE 4YacTHIl BEIIEeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIXKeHHUE, nuddys3us, ucrnapeHue,
KUTICHNE W KOHACHCAIIWS, TUTABJIICHNE W KPUCTAIIN3AIS, HAPABICHHOCTh
TEIUIONEPeIaun, dIEKTPU3AIUS TeJl, YKBUIIOTCHIIMATFHOCTD MTOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Ipyrol ¢  WCHOJB30BAaHUEM  TPAMBIX  HU3MEPEHUH, TpU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATh pPe3yabTaThl TMOTYyYECHHOU
3aBHCHUMOCTH (PU3NYECKUX BEIWYMH B BHUAEC TpapuKOB C YU4ETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOJIBI [0 Pe3yJibTaTaM
UCCIIEJOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: MIIAaHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0I01aTh MpaBuiia 6€30MacHOTO TPyAa MPH MPOBEIECHUU HCCIEAOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
UCCIIENOBATENbCKOM M MPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJaHHOMN
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, NPOBOJAUTh PacUEThl HA OCHOBAHUM UMEIOIINUXCS TAHHBIX,
aHAJIM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWM H3
Pa3HbIX pa3leioB Kypca (PU3HUKH, a TAKXKE UHTErpallui 3HAaHUW U3 APYTHUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEUYECKOTO
00IIIeCTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJi1 TIOMCKA, MEepepadOTKH U TPEAbSIBICHUA Y4eOHOH W
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOpETeHHs] HOBBIX 3HAHUW B Ipoliecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PAOOT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymied npodeccuoHanbHOM AesITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

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

NOHUMAaTh POJb (GU3UKA B  SKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YEJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HayyHOW KapTMHE MHUpA, POJIb ACTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHHU, 3HAUCHHE ONMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (PU3ndecKkoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckol Teopur B (GOPMHUPOBAHUU MPEACTABICHUIN O
bu3nUecKo KapTHHE MUpPA, MECTO (PU3MYECKON KapTHUHBI MHUpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX ITPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOjeie (U3M4ecKux Teln U
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIsl, TApMOHUYECKHE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIbHBIN TPYXUHHBIA MasiTHUK, TAPMOHUYECKUE BOJIHBI, WICAIBHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKASI JIMH3a, MOJIEJIel aToMa, aTOMHOTO Si7[pa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOXKEHUST U 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiia, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHaJTM3UPOBATh U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SIBICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dboTorpdexra, mepBbli U BTOpod moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YHCENI U DHEPTUU B SIAEPHBIX PEAKIMAIX, 3aKOH
pPaaoaKTUBHOIO pacriajia);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MoJIs, Pa3HOCTh TMOTEHIUANIOB, OAJICKTPOJABIDKYIIAS CHJIA, WHIYKIIHUSI
MarHMTHOTO TOJIsl, MarHUTHBIM TMOTOK, cujia AmIepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJIa CAMOUHIYKLIMH, SHEPrUs MArHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPrus M HUMITYJIbC (POTOHA,
MacCOBO€ UHMCJIIO U 3aps/l Alipa, SHEPTUSI CBA3U S/Ipa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWA  (PU3NYECKUX  SBJICHHIA:
AIIEKTPOMArHUTHAsI MHAYKIIUSI, CAMOUHIYKIIHS, pE30HAHC, UHTEep(PEepeHITUs
BOJIH, Judpakius, JUCTEPCHs, TIOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
a5iep, ramMMma-usiydeHue snuep, (U3MYECKHe MNPUHIUIBI CHEKTPATbHOIO
aHaju3a v paOoThI Jia3epa;

OTIpEJIENISITh HAIpaBICHUE WHIYKIIMA MArHUTHOTO TOJSI TPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHa;

CTpOUTH M300pakKeHUE, CO3/]TaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSITH OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHS, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIaJlaKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOAUTL HCCJICOBAaHUE 3aBUCUMOCTEM (PU3NUECKUX BEIUYUH C
WCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl MOJYYCHHOW 3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, JeNlaTb  BBIBOABI 10  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh FKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOYYEHUSI HAYYHBIX ACTPOHOMMYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPAaKTUKyMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbI0: Ha OCHOBAHWM aHajlM3a YCJIOBHSI BBIOMpATH
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JaHHBIX, AHAIN3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM MOIYYEHHBIX
pe3yIabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM C (PU3MUYECKMMHU NpOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
0OIIIECTBA;

IPUMEHATh pa3jMyuHble CIocoObl paboThl ¢ MHOpMalMed (PpU3nIEeCKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH U
HAy4YHO-MIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIbCKUX PAOOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PALIMOHATIBHO PaclpeAesiTh ACITeIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/I IO3HAHMSI ITIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
HWroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpUYecKoe moie 24
4.2 [TocTOSTHHBIN JIEKTPUUECKUIA TOK 24




4.3 Toku B pa3nuuHBIX cpenax 6
Hroro no pazueny 54
Pasznen 5. PUSHUECKHM TIPAKTUKYM
51  Owuskucckuii MPaKTUKYM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazaeny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®dwu3mrKa aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX 5

YACTHIL




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

12
Hroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil NPakKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccon
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 Ousznka — pyHIaMeHTalbHas HAyKa O 1
pupoje 01.09.2024
5 HayuHbliif MeTO1 TO3HAHUS 1 METO/IbI 1
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI 04.09.2024
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 mo3HaHuus npupoasl. Habmronenue u 1
PHp 05.09.2024
HKCIIEPUMEHT B (hU3HKE
4 Croco0ObI u3MepeHus PU3NUECKUX BEIUIUH 1
petits § 06.09.2024
AOCOoII0THAS U OTHOCHUTEILHAS
5 MOTPENIHOCTH U3MEPEHNH (DU3UIECKUX 1
P pennii ¢ 07.09.2024
BEJIMYUH
MonenupoBanue B ¢pusnke. Posb n MecTo
¢busuku B OPMUPOBAHUHU COBPEMEHHON
6 N . 1
Hay4YHOW KapTUHBI MUpa, B TPAKTUYECKON 08.09.2024
IEeITEIbHOCTH JIIOAEH
Mexanundeckoe aBmkeHne. CucreMma
7 orcueta. OTHOCHUTEIBHOCTH 1
MeXaHU4ecKoro ABuxkeHus. [Ipsmas u 11.09.2024
oOpaTHas 3a/1a4l MEXaHUKHU
8 Pannyc-BekTop MaTepuaibHON TOYKH, €TO 1




MPOEKIIMU HA OCH KoopAuHAT. TpaekTopusi.
ITepememienue. CxkopocThb. X mpoekuuu
Ha OCU KOOpAMHAT

12.09.2024

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKEHHUE.
I'padpuyeckoe onucanue paBHOMEPHOTO
IIPSMOJIMHEMHOTO 1B KECHUS

13.09.2024

10

11

CroxxeHue nepeMereHuii 1 CKopocTei.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHE. MITHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

14.09.2024

15.09.2024

12

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

18.09.2024

13

CBobosiHOE najieHne. Y cKopeHue
¢BOOOIHOTO IMaJlEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpapuKu

19.09.2024

14

15

16

JIBr>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

KpuBonuneiinoe npuxenue. /[Buxenue no
OKPYKHOCTH. YTJIOBas U JIMHENHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMUTENIBHOE U IIOJIHOE
YCKOpEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

20.09.2024

21.09.2024

22.09.2024

17

ITepssIif 3akoH HetoToHA. HEpUMaibHBIE
cuctembl orcuéra. [Tpunuun

25.09.2024




oTHocUTeJIbHOCTH [ annies.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHogeiicTByromas cuia. Bropoit

18 3akoH HrroTona. Macca 26.09.2024
19 B3aumoneiictue ten. Tperuil 3aKkoH
Hprorona 27.09.2024
20 [Mpuanmn cynepro3uiuu cui. Penenue
3a/1a4 Ha MpUMEHEHne 3aK0HOB HpioToHA 28.09.2024
3aKOH BCEMUPHOIO TATOTEHUS.
21 3KBI/IB2UI\€J)HTHOCTI) rPaBUTALMOHHOMN U 99.09.2024
WHEPTHOUN MacChI
99 Cuna TsbKeCTH M yCKOpeHHe CBOOOIHOTO
[ageHus 02.10.2024
JIBokeHne HeOECHBIX Te U X
23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas
I(OCIZII/I‘IGCKa}I CKOpZ]ZTB. 3aK0HLfKennepa 03.10.2024
24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 04.10.2024
Cuna tpenus. [Ipupona u BUIBI cul
25 Tp?HI/IS[. JIBIOKEHHE B KUJIKOCTH U Ta3e ¢ 05.10.2024
YUETOM CHITBI COTIPOTHBIICHUS CPEIBI
26 Jasnenue. ' mapocraTrueckoe 1aBIeHUE.
Cuna Apxumena 06.10.2024
AOCOJIFOTHO TBEPJIOE TEIIO.
27 [TocTymarensHOE U BpalaTeabHOE 09.10.2024
JBUKEHHE TBEPAOTO TeNa
28 MOMEHT CHJIbI OTHOCHTEIIBHO OCH
BpareHus. [1inedo cubl 10.10.2024




29

CrioxxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. YcinoBus
paBHOBecHsI TBEpAOro Tena. Busl
paBHOBECHS

11.10.2024

30

Pemenue 3amau

12.10.2024

31

32

33

KoHnTtponbHas padota mo teme "J[uHamuka.
Craruxka TBepaoro tena'

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (6]
JABHXXCHHUH OCHTPA MacCC

I/IMHy.TIBC CHJIbI U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE nBHKEHHE

13.10.2024

16.10.2024

17.10.2024

34

MoOMEHT uMITysIbca MaTEPUAIBHON TOYKH.
IIpencraBinenue 0 COXpaHEHUM MOMEHTA
UMITYJIbCa B LICHTPAJIBHBIX MOJIAX

18.10.2024

35

36

37

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema o6
W3MEHEHNU KHHETUYECKON YHEPIUH
MaTepHaJIbHOU TOYKU

19.10.2024

20.10.2024

23.10.2024

38

HOTGHHI/IaJ'IBHI)Ie 1 HCIIOTCHIIUAJIBHBIC




cuibl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

24.10.2024

TpeTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHLMAJIBHBIX CHJI C

39 U3MEHEHHEM MEXaHUYECKOU YHEPTUU 95.10.2024
CUCTEMBI Tell. 3aKOH COXPAHCHHUS
MEXaHUYECKOH dHepTruu
Yrpyrue v Heynpyrue CTOIKHOBEHHUS.
4 b i
0 VYpasaenue bepHyu s uueanbHON 96.10.2024
KUJTKOCTH
41 KonTponbhas pabota no teme "3aKOHBI
COXpaHEHHUS B MEXaHHKe" 27.10.2024
Pa3BuTHe npeacraBneHuil o mpupoe
42 . MKT.
Ter10Thl. OCHOBHBIE TOJIOKEHUS 06.11.2024
Huddysus. bpoyHOBCKOE IBUKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
4 . X
3 TBEPIBIX Tven apakTep JBWKCHUS U 07.11.2024
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 K i
oJim4ecTBO BemiecTBa. [locrosHHas 08.11.2024
ABoraapo
45 Temneparypa. TeroBoe paBHOBecHE.
[lIxana [Henbcus 09.11.2024
46 P
CHICHIE 3 10.11.2024
47 141 iras. I’
JealibHbIH ra3. ['a3oBble 3aKOHBI 13.11.2024
48 VYpaBuenue Mengaeneesa-Knaneiipona.




Pemenue 3amau

14.11.2024

49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
HanproHna

HSOHpOHCCCH B UACAJIBHOM Ia3e€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

15.11.2024

16.11.2024

51

I'paduueckoe npeacraBieHue
M30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

17.11.2024

52

53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

20.11.2024

21.11.2024

54

CBsi3b a0COTIOTHOI TeMIepaTypbl
TEPMOMHAMHYECKOM CUCTEMBI CO CpeIHEH
KWHETUYECKOU SHEPTHeH MOCTyNnaTeIbHOTo
TETJIOBOTO JIBHKECHUS €€ JacTHIl

22.11.2024

55

56

57

58

0O00011eHre U cCUCTEMATU3ALNS 3HAHUI 110
teme "OcuoBel MKT"

Konrtponsnas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas cUCTEMa. 3aJaHUeE
BHEIIHUX ycinoBul i T/ cucremsl.
Bremnue v BHyTpeHHUE ITapaMETPBI.
ITapamerpel T/] cuctemsl Kak cpegHue
3HAYEHHUsI BEJIMYMH, OIUCBHIBAIOIINX €€ HA
MHUKPOCKOIINYECKOM YPOBHE

HyHeBOC Ha4YaJlo TCPMOJANHAMUKU.
Camonpou3sBoibHas penaxkcauus T/

23.11.2024

24.11.2024

27.11.2024

28.11.2024




CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

60

Monenb ueanbHOro rasa B
TepMOJMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
9TOU MOJEIN

VYpaBuenue MenaeneeBa-Knanelipona u
BbIpaXCHHE ISl BHYTPEHHEH SHEPTruu

29.11.2024

30.11.2024

61

BeIpaxenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Iasa.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

01.12.2024

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue paboTsl o rpaduky
nporiecca Ha PV-auarpamme

04.12.2024

63

64

65

Tennonepenava kak crocod U3MEHEHHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHMS pabOThI

KOHBCKI_[I/ISI, TCILIOIIPOBOAHOCTD,
H3JTyUYCHUC

KomnuectBo Teruiotel. TemmoéMKOCTh Tena.

VY aenbHas u MOJIIpHas TEIJI0EMKOCTH
BEllleCTBA. Y AebHas TeIIoTa CTOopaHusAa
TOIIJINBa

05.12.2024

06.12.2024

07.12.2024

66

Pacuér konuyecTBa TEIIOTHI IPH
TeIIoneperaye

08.12.2024

67

68

[TonsiTne 06 aguabaTHOM MpoOIIECCE.
IIepBbIil 3aKOH TEPMOJAMHAMUKH

KomnuectBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeH sHepruu T/1

11.12.2024

12.12.2024




CHUCTCMBI

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX

69 nporeccoB. HeoOpaTumMocTh MpUpPOAHBIX 13.12.2024
MIPOIIECCOB

70 [TpuHIIUTIBI TEHUCTBUS TEIUIOBBIX MAIIIHH.
KII 14.12.2024

71 MakcumanbsHoe 3Hauenue KIT,. Iukn
Kapuo 15.12.2024

72 Pemenue 3amau 18.12.2024
DKOJOTHYECKHE aCIICKTHI UCIIOIb30BAHMS

73 TEIUIOBBIX JIBUTATENIEH. TeiIJIOBoe 10.12.2024
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

74 Pemrenne 3agau 20.12.2024
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

75 TEME "TG?MOHHHaMHKa. TenmoBwie 21122024
MAaIlIHbI

76 KonTponbhas pabota no teme
"Tepmonuaamuka. TeniaoBbie MalTuHbI" 22.12.2024
[TapoobpazoBanue 1 KOHIEHCAITHS.

77 Ucnapenue u xurenue. Y qenbHast TEIIoTa 25.12.2024
napooOpazoBaHUs
HacpIneHHbIe ¥ HEHACHIIIIEHHBIC MaphI.

78 KauecTBeHHas1 3aBUCUMOCTD TUIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO 1apa OT 26.12.2024

TCMIICPATYPhI, UX HEC3ABUCUMOCTL OT




00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTb
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJIKOCTH

Bnaxxnocts Bo3ziyxa. AOCoNIOTHAs U

7
o OTHOCHTEJIbHAS BIIAXKHOCTh 27.12.2024
80 P
elIeHUE 3aa4 28.12.2024
Tépnoe Teno. Kpucraminueckue u
81 LA i
amop¢HbIe Tera. AHU30TPOMUS CBOMCTB 99.12.2024
KpUCTAJUIOB
82 InaBnenue u kpucTamM3anus. Y 1eabHast
teruioTa raBieHus. Cyonumanus 09.01.2024
Hedbopmaruu TBEpAOTO Tena. PacTskeHnue
. .M B
83 u cxarue. Casur OUJIYJ'IB IOnra. [Ipenen 10.01.2024
ynpyrux aedopmaruii
TennoBoe paclIMpeHue KUIKOCTEN U
84 TBEPIBIX Tven. AHrapMOHM3M TEIJIOBBIX 11.01.2024
KoJIe0aHUI YacTHIl BEIIeCTBa
85 [Ipeo6pa3oBanue sHEPrUU B Ha30BbIX
nepexojax 12.01.2024
86 YpaBHeHUE TEIUIOBOTO OaaHca 15.01.2024
87 Pemienue 3anau 16.01.2024
[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie
88 ABJIeHU. J{aBlieHHe 1o UCKPUBIEHHOM
MOBEPXHOCTHIO KUJKOCTU. DopMyIna 17.01.2024

Jlaruiaca




89

O00011IeHNE U CUCTEMATU3AIMS 3HAHUHN 110
TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

18.01.2024

90

KonTtponbHast pabora o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®a30BbIe IEPEXOBI"

19.01.2024

91

92

93

DnexTpu3anus Tel U e€ mposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
IEKTPUIECKUX 3apsaoB. [IpoBogHMKH,
JUDJICKTPUKH U TIOTYTTPOBOTHUKH

DJIEMEHTAPHBIN JIEKTPUUECKUI 3apsi.
3aKOH COXpaHEHUs ANEKTPUUECKOTr0 3apsaa

B3aumopeiictue 3apsioB. Toueunsle
3apsasl. 3akoH Kynona

22.01.2024

23.01.2024

24.01.2024

94

95

96

Pemenue 3agau

Onektpuueckoe none. Ero neiictBue Ha
JJIEKTPUYECKUE 3aPsIbl

Hanpssk€HHOCTB JIEKTPUYECKOTrO MOJIS.
[Tpo6usit 3apsa. JInnun HanpsHKEHHOCTH
3IIeKTprYeCcKoro noust. OgHopoaHoe
JIIEKTPUYECKOE I10JIE

25.01.2024

26.01.2024

29.01.2024

97

HOTeHHI/IaHBHOCTI) OJICKTPOCTATHUYCCKOI'O
moJisi. Pa3HOCTh MOTEHIIMAIOB U
HAITPsI’>KCHUEC

30.01.2024

98

[ToreHmanpHas 3HEprus 3apsa B
3JeKTpocTaThdecKoM mnose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

31.01.2024




CBs13b HaIPSKEHHOCTH I0JIS1 U Pa3HOCTH

99 MOTEHILIUAJIOB JUISl AJIEKTPOCTATUYECKOTO 01.02.2024
noJist
100 [IpuHIMT Cynepro3uIinu MEKTPUISCKIX
noJiei 02.02.2024
101 Pemenue 3amau 05.02.2024
102 [Tonie Toueunoro 3apsana. [lone
PaBHOMEPHO 3apsKEHHOU cepbl 06.02.2024
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00BEMY malu)a. [Tone paBHj)MepHO 07.02.2024
3apsHKEHHON OECKOHEYHOM TII0CKOCTH
104 [TpoBOAHMKH B 3IIEKTPOCTATHIECKOM TOJIE.
VYcnoBue paBHOBECHS 3aps/IOB 08.02.2024
105 JIMdIeKTpUKY U OTYIPOBOAHHUKY B
3JIEKTPOCTATHYECKOM I10JI€ 09.02.2024
Konpnencarop. DneKkTpoéMKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO 12.02.2024
KOHJICHCATOPA
107 [TapannenbHOE COeAUHEHHE
KOHJIEHCAaTOPOB 13.02.2024
108 [TocnenoBarenbHOE COETMHEHNE
KOHJIEHCATOPOB 14.02.2024
109 DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa 15.02.2024
110 Pemenue 3amau 16.02.2024
111 JIBr>KeHUE 3apsiKEHHOW YaCTHULIbI B




OIHOPOJHOM JJICKTPHUYCCKOM I10JIC

19.02.2024

112 Pemenue 3amau 90.02.2024
113 O0001eHre U cucTeEMaTU3aLMS 3HAHUI 110

TeMe "DaekTpudeckoe nose" 21.02.2024
114 KonTponpHas pabota mo Teme

"DnekTpuueckoe mnosie" 22.02.2024

Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA
115 c TBOBAHUS ITOCTOSIHHOT

3J}1,Ielj<eTCpH;)ejK0ro T(())(I:(ao o 26.02.2024
116 Hcrounnku Toka. Hanpsokenue u 3/1C 7.02.2024
117 3akon OMa 11 y4acTKa LEeTH.

DIIEKTPUUECKOE COMTPOTUBIICHUE 28.02.2024

3aBUCHUMOCTb COITPOTUBIICHUS
118 OJIHOPOJIHOTO TIPOBOJIHUKA OT €r0 JIJTUHBI U 99.02.2024

TUTONIAIN TIOTIEPEYHOTO CCUCHUS
119 Y aenbHOE COMPOTUBIICHHUE BEIIECTBA.

Pemenue 3amau 01.03.2024
120 [TocnenoBarenpHOE, TapaLICIBLHOE,

CMEIIaHHOE COEIMHEHNE MTPOBOIHUKOB 04.03.2024
121 Pacu€r pa3BeTBIEHHBIX AIIEKTPUICCKIX

nenei. [Ipasuna Kupxroga 05.03.2024
122 Pemenue 3amau 06.03.2024
123 PaGoTa snektpuueckoro Toka. 3akoH

Jxoynsa —Jlenna 07.03.2024
124 Pemenue 3amau




11.03.2024

MOH_[HOCTB SJICKTPHUYECKOI'O TOKaA.

125 TenoBas MOIIHOCTb, BeIACIICMAs Ha 12.03.2024

pesucrope
126 Pemenue 3amau 13.03.2024
127 O/1C u BHyTpEeHHEE CONIPOTUBIIECHHE

HMCTOYHHKA TOKA 14.03.2024
128 3axoH OMa 1715 IOJTHOM (3aMKHYTOM)

AIEKTPUYECKON 1IeTIH 15.03.2024
129 Pemenue 3amay 18.03.2024
130 MOIIHOCTh UCTOYHHKA TOKA 19.03.2024
131

3 KopoTtkoe 3ambikanne 90.03.2024

132 Konzaencarop B 11enu NOCTOSHHOTO TOKa 21.03.2024
133 Pemenne 3amau 99 03.2024
134 Pemenne 3agau mo tTeme "IlocTOSHHBIN

AJIEKTPUIECKUMA TOK" 25.03.2024
135 Pemenne 3agau mo treme "IlocTOSHHBIN

ANEKTPUYECKUI TOK" 26.03.2024
136 Pemenue 3aga4d mo treMme "I1oCcTOSHHBIN

AJIEKTPUIECKUNA TOK" 27.03.2024
137 O0o001IcHNEe U CHCTEMATH3alKs 3HAHUH 110

teMe "I1oCTOSHHBIN AMEKTPUIECKU TOK" 28.03.2024




138

KonTtponbHast pabora o Teme
"ITocTOAHHBIN NEKTPUUECKUN TOK"

29.03.2024

139

140

141

DnexTpuyueckas MpOoBOAUMOCTD Pa3InYHBIX
BEUIECTB. DJIEKTPUUECKHUI TOK B METalIaxX.
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JE€KTPOJIMTOB. 3aKOHBI
®Dapanes U1 JIEKTPOIU3a

DneKTpuueckuil Tok B razax. [lnasma

01.04.2024

02.04.2024

03.04.2024

142

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

04.04.2024

143

144

SHCKTpI/ILICCKI/II\/'I TOK B IIOJYIIPOBOAHHUKAX

[TonynpoBoIHUKOBBIE TPHOOPHI

05.04.2024

15.04.2024

145

146

Pu3NYecKuil TPAKTUKYM 110 TEME
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
L[ENH MOCTOSIHHOTO TOKa MPH MOMOILU
AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" UK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepst
U3MepeHus: PU3NUECKUX BETMYUH MIPU
MTOMOIIA KOMIIBIOTEPHBIX JaTYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3y4eHre HepaBHOMEPHOTO JBUKEHUS C
LEJIbI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

16.04.2024

17.04.2024




147

148

149

150

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenune yCKopeHus mpu
MPSAMOJIMHEITHOM PaBHOYCKOPEHHOM
JIBYDKESHUH 110 HAKJIOHHOM IIJIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpPEMEHU MIPU PABHOYCKOPEHHOM
nBHKeHun"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3mepeHune yCKOpeHus CBOOOIHOTO
nageHus" win "M3ydyeHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHune nBUKEHU Tema 10
OKPY>KHOCTH C IOCTOSIHHOM 110 MOJYJTIO
ckopoctbio" miu "HccnenoBanue
3aBUCHUMOCTH TIepHroJia oOparieHus
KOHMYECKOTO MasgTHHUKA OT €T0
napameTpos"”

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHune paBHOAECHCTBYIOLIEH CHIIBI
IpU JIBUKEHUH OpYyCKa IO HaKJIOHHON
mockoctr" niy "[IpoBepka runorespl o
HE3aBUCUMOCTH BPEMEHU JBUKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchl"

18.04.2024

19.04.2024

22.04.2024

23.04.2024

151

Pu3NYecKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
pe3uHOBOM 00pasiie, oT ux aedopmanuu"

24.04.2024




win "M3yuenue NBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOI uepes
nérkuit 610K"

152

153

154

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTIIOBOTO KO3 HIeHTa
3aBucuMoctu Frp(N)" wmm "UccnenoBanue
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH C NIEPEMEHHBIM
koddumenToM tpenus" uinu "Usydenue
JBUKEHMSI TPy3a Ha Bally C TpEHUEM"

dusnueckuil NpakKTUKYM 10 TEMe
"UccnenoBanue ycnoBUi paBHOBECHS
TBEPOIO TeJa, UMEIOIIETO OCh BPALICHUS "
nn "KoHCTpynpoBaHie KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOILEr0
TJIOIIA/h OTIOPHI"

Du3nUeCcKul IPAKTUKYM I10 TEME
"M3MepeHne UMITyJIbca Tea Mo
TOpMO3HOMY IyTH" nnu "M3mepeHne cuiibl
TATH, CKOPOCTU MOJIEIIH JIEKTPOMOOWIIS U
MOIIIHOCTH cuJibl TATH" win "CpaBHEHHE
M3MEHEHHUs UMITyJIbca Tejla C UMITYJIbCOM
cunbl" nim "HccnenoBanue coxpaHeHUs
UMITyJIbCa IPU YIIPYyroM B3auMoaencTsun"
wi "M3MepeHre KHHETUYECKOW SHEPTrun
T€Ja 10 TOPMO3HOMY ITyTH"

25.04.2024

26.04.2024

29.04.2024

155

Du3nyeCcKui MPAKTUKYM 110 TEME




156

"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(peKOMEH1I0BaHO HMCIIOIb30BAHHE
nndposoii madoparopun)" win "N3yuenue
M30X0pHOTO Mnpouecca" unu "M3yuenne
n3zobapHoro nporecca” uinu "[Iposepka
ypaBHEHUS COCTOSIHUS"

Ou3nyecKkuil MPakTUKYM IO TEME
"N3mepenue yaenbHou TemioéMkocTu"”
i "HccnenoBanue mpoiecca OCThIBaHUS
BemectBa" uiu "Mccienosanue
agnabarHoro mponecca” wim "M3ydenne
B3aUMOCBSI3H YHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kugkocren"

30.04.2024

06.05.2024

157

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcrapeHust
)uakocrei" wim "M3mepenue yaenbHON
TETIOTHI TIaBJIeHuUs Jbpaa" win "U3yuenue
CBOICTB HACBIIIEHHBIX NapoB" WU
"HN3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OI[EHKa Macchl MIapoB B
nomerieHun". Msmepenne kodppuimeHTa
MOBEPXHOCTHOT'O HATSKEHUS

07.05.2024

158

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaO:xroieHue npeBpalieHus SHepruu
3apsKEHHOT0 KOHIEHCATOPa B YHEPTHIO
u3ydeHus ceeroguona” ninm "Mzydenne
IIPOTEKaHUs TOKa B LIENH, COAEpKaIEH
KoHaeHcaTop" unu "Pacnpenenenne

08.05.2024




Pa3HOCTU MOTEHIIUATIOB (HAMPSHKEHUS) TIPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJICHCATOPOB"

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccnegoBanue CMEIaHHOTO COECTUHEHUS
pe3uctopoB" unu "M3Mepenue yieapHOro
COTPOTUBIICHUS IPOBOJIHUKOB" HIIN
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
OT HaIpsHKEHUS JUIS JaMITbl HaKaTuBaHUs "

13.05.2024

160

161

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"Habnronenue anekrponuza’ wim

"HN3mepenue 3apsaa 0lHOBAJIEHTHOTO

noHa" winu "VccnenosaHue 3aBUCUMOCTH 1
COIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT

Temneparypbl” uin "CHATHE BOJIBT-

aMIEPHOI XapaKTEepUCTUKU Auoaa"

PesepBHslit ypok. O60011eHNE U

CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
"Kunemaruka"

14.05.2024

15.05.2024

162

Peseprubiit ypok. O60011eHIE U
CHCTEeMaTH3alusI 3HaHUH 110 TeMe 1
"Inaamuka"

16.05.2024

163

164

Peseprubrit ypok. O6001eHIE 1

cuctemaTusanus 3Hanuil no reme "Cratnka 1
TBEpAOro Tema"

PesepBHrlit ypok. O6001ICHHE U

cUCTeMaTH3alus 3HaHui 1o TeMe "3aKOHEI 1
COXpaHEHHUs B MEXaHHUKe"

17.05.2024

20.05.2024

165

PesepBHeiit ypok. O600IICHHE U 1




cucreMaruzanus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun"

21.05.2024

166

167

168

169

PesepBHeiit ypok. O600ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"Tepmonunamuka. TeniaoBbie MalIuHbI"

PesepBHbIil ypok. O0001ICHHE U
CUCTeMaTH3allMs 3HAaHHUH 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexon"

PesepBusiit ypok. O60011eHNE U
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"DnekTpuueckoe mnoie"
PesepBusiit ypok. O6001IeHE U

CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ITocTOSTHHBIN NEKTPUYECKUH TOK"

22.05.2024

23.05.2024

24.05.2024

27.05.2024

170

Peseprubiit ypok. O60011eHIE U
cucTeMarusaius 3Haguii 1o reme "Toku B
pa3nuMyHbIX cpenax”

28.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasubie IIpakTnyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
BsaumopeiicTBue MOCTOSIHHBIX MAarHUTOB U
1 .M . 1
MIPOBOJAHHUKOB C TOKOM. MarHUTHOE 10JIe 01.09.2024
['mnore3a Amnepa
BexTop marauTtHoM nnaykuuu. [Tpunnumn
2 i JI 1
cynepno31/£unn MarHuTHBIX nonei. JInnuu 04.09.2024
MarHMUTHON MHTYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmnsiT DpcTena 05.09.2024
4 Cuna A & 1
wia Amriepa, e€ HarmpaBIeHUE U MOTYJTb 06.09.2024
5 P 1
elIeHue 3a71a4 07.09.2024
6 [Ipumenenue 3akoHa Amnepa. 1
DNEeKTPOU3MEPUTETHLHBIE TPUOOPHI 08.09.2024
Cuna Jlopeniia, e€ HampaBlieHUE U MOJYJIb.
7 i 1
JIBMOKeHHE 3apsKCHHOW YaCTHITHI B 11.09.2024
OJTHOPOJTHOM MarHUTHOM IT0JIe
8 P 1
cliieHme sanad 12.09.2024
9 Pa6 JI 1
abota cunsl JlopeHma 13.09.2024
10 Pemenue 3amau 1




14.09.2024

MarsauTHoOeE 110JI€ B BC€IICCTBCE.

11

deppoMarHeTHKH, rnapa- U JTuaMarHeTUKU 15.09.2024
12 OcHoBHbIE CBOMCTBA (heppOMarHeTUKOB.

[IpumeHnenne GpeppoMarHeTHKOB 18.09.2024
13 Pemenue 3agau no reme "MarautHoe none 19.09.2024
14 Pemenue 3ana4 no Teme "MarHuTHoe 1oJie 90.09.2024
15 SIBieHMe ANEKTPOMArHUTHOW UHTYKITHH.

[ToTok BekTOpa MArHUTHOW MHAYKLIUU 21.09.2024
16 DAC unnykuwin 22.09.2024
17 3aKOH AJEKTPOMArHUTHOW UHIYKIIHH

Dapanes 25.09.2024
18 Buxpeoe anekrpudeckoe noine. Tokn Pyko 26.09.2024
19 OJ1C uHAYKINY B ABUKYIAXCS

MIPOBOHHUKAX 27.09.2024
20 Pemenue 3amau 28.09.2024
21 [IpaBuno Jlenna 29.09.2024
99 NunykTuBHOCTE. KaTynika HHIyKTHBHOCTH

B IIENX MOCTOSTHHOT'O TOKa 02.10.2024
23 SAsnenue camounaykiuu. IC

CaMOMHAYKIIUU 03.10.2024
24 DHeprusi MAarHUTHOTO TIOJIST KaTYIITKH C




TOKOM. DJIEKTPOMAarHUTHOE T10JI€

04.10.2024

25 Pemenue 3agau 05.10.2024
26 O06o001eHre U CHCTEMAaTH3alKs 3HAHUH 110
Teme "DieKkTpoaruHaMuKa" 06.10.2024
97 KonrponsHas pabora o teme
"DnexTpoauHaMuka" 09.10.2024
98 KonebarenbHas cucrema. CBOOOIHBIC
KoJiebanus1. ['apMoHndeckue KoaebaHus 10.10.2024
29 KunemaTnueckoe ¥ TMHAMHAYECKOE
oIMcaHue KoinedaTenbHbIX IBIKECHUN 11.10.2024
DHepreTudecKkoe onrcanue. BoBo
JTUHAMHYECKOTO OIMHUCAHUS TAPMOHHYECKUX
30 .
KOJIeOaHUM U3 UX IHEPTrEeTUUECKOTO U 12.10.2024
KMHEMATHYECKOTO OTTUCAHUS
31 Awmiuntyzaa u ¢aza konedaHui 13.10.2024
[Tepuon u yactota xonedbanwuii. [lepros
MaJbIX CBOOOIHBIX KOJIEOaHUHI
32 MaTeMaTH4eCKOro MaSI:’FHI/IKa. [lepuon 16.10.2024
CBOOO/IHBIX KOJICOAHU TIPYKHHHOTO
MasiTHUKA
33 3aryxaromue konedanus. BelHyXIeHHBIC
koJsieOanus. Pe3onanc 17.10.2024
34 ABTOKOJICOaHHS 18.10.2024
35 Pemenue 3amau

19.10.2024




Ypok-koHpepeHmus "MexaHndeckue

36 KOJIeOaHUsI B My3bIKQJIbHBIX HHCTpYMEHTaX" 20.10.2024
37 O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110

teMe "MexaHudeckue KoneOanus" 23.10.2024
38 DNeKTPOMarHUTHHIE KOJICOaHHUS.

KonebaTenpHbIi KOHTYD 24.10.2024

®opmyna Tomcona. CBsi3b aMILTATYIbI
R | e ok
40 3aKOH COXpaHEHHSI SHEPTUHU B UICATHHOM

KOJIeOaTeIbHOM KOHTYpE 26.10.2024

3aryxarolue JIeKTPOMarHuTHbIC
41 KoseOaHus. BeiHyX/1eHHbIE

3neKTp0MarHHTHzleII[<one6aHHﬂ 21.10.2024
42 IIepemeHnHBIl TOK. Pe3uctop u KoHAEHCATOP

B LIETIH IEPEMEHHOI0 TOKa 06.11.2024
43 Karyiika HHIyKTHBHOCTH B TSN

MEPEMEHHOTO TOKa 07.11.2024
44 3akoH OMa ISl IeKTPUYECKOHN Lenu

MEPEMEHHOTO TOKa 08.11.2024

MoIHOCTh IEPEMEHHOTO TOKA.
45 AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHUE 09.11.2024

CHWJIBI TOKA U HATIPSHKEHUS
46 Pe3oHaHC B 35IeKTpUYECKOH TIeTH

10.11.2024

47 Pemenue 3amau 13.11.2024
48 WneanbHblif Tpanchopmatop.




[TpousBoacTBO, Iepeaaya u NoTpedIeHue
ANEKTPUYECKON SHEPTUU

14.11.2024

49

DKOJIOTMYECKUE PUCKU IIPU IPOU3BOJCTBE
aneKTpo3Hepruu. KynbTypa ucnoiab3oBaHus

. 15.11.2024
ANIEKTPOIHEPTHH B MOBCETHEBHOMN KU3HU
50
Pemrenue 3anau 16.11.2024
51
Pemenue 3amau 17 11.2024
59 O06o0muieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "DIIeKTPOMAarHUTHBIC KoJieOaHus " 20.11.2024
53 MexaHuueckre BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH 21.11.2024
54 i
CBoiicTBa MEXaHUYECKUX BOJH 99 11.2024
. X
55 3ByK. XapaKTepUCTUKH 3ByKa 93.11.2024
Wudpa3syk u ynprpassyk. LllymoBoe
56 .
3arpsi3HEHUE OKPYKaroLIEH Cpeibl 24.11.2024
57 P
CHICHIE S 27.11.2024
58 DJIEKTpOMAarHuTHbBIE BOJIHEIL. M3myuenue
AJIEKTPOMArHUTHBIX BOJIH 28.11.2024
59 DHeprus MeKTPOMArHUTHBIX BOJH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 29.11.2024
[Ikana 31eKTPOMarHUTHBIX BOJIH.
IT
60 pPUMEHEHHE IEKTPOMArHUTHBIX BOJIH B 30.11.2024

TEXHHUKE U OBITY




61

[IpuHUKMITBI paIUOCBS3U U TEIICBUICHHUS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl

01.12.2024

62

63

64

KonTponbras padbota o teme "Konebanus
Y BOJIHBI"

Cger. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

Pemenue 3amay Ha IMPUMCHCHHUC 3dKOHA
HpHMOHHHeﬁHOFO PacCIIpoCTpaHCHUA CBCTA

04.12.2024

05.12.2024

06.12.2024

65

66

67

68

Otpaxenue ceera. [lnockoe 3epkaiio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeta. AGCONIOTHBIN U

OTHOCHUTEIBHBIN MOKa3aTellb IIpCIIOMIICHUS.

[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpPaKEHUs

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U NPEIIOMIICHHUSI CBETA

Xon ydet B mpusMme. Jlucnepens ceera.
CnoxxHbIN cocTaB Oenoro cera. L{peT

07.12.2024

08.12.2024

11.12.2024

12.12.2024

69

70

71

JInn3bl. DOKYCHOE PaCCTOSIHUE U
OTNITUYECKas CHJIA JIMH3BI

[TocTpoenue n300paXkeH B THH3AX U UX
cHCTeMax. YBeJIMUCHUE JIMH3bI

Pemenue 3agad Ha mocTpoeHue
M300paXEHU, TTOJIy4aeMbIX C TTOMOIIBIO
JINH3

13.12.2024

14.12.2024

15.12.2024

72

I'na3s kak onTuueckas cucreMa




18.12.2024

Pemenue 3amau. [Ipenensr npuMeHUMOCTH

7
3 F€OMETPUUYECKON ONTUKU 19.12.2024

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUS 20.12.2024
75 Hucnepcus cera 21.12.2024
76 HNutepdepennus ceeta 29 12 2024
77 KorepenTHbie UCTOYHUKU. Y CIIOBUS

HaOII0/IeHUSI MAKCUMYMOB U MUHUMYMOB 25.12.2024
78 Pemenue 3amau 26.12.2024
79 [TpumeHeHne uHTEpHEpeHINN 97122024
80 Hudpaxius ceera 28.12.2024
81 JudpakionHas pemeTka. Y cioBue

HaOJII0IEHUS TJIaBHBIX MAaKCHMYMOB 29.12.2024
82 Pemrenue 3agau 09.01.2024
83 [TorepeyHOCTh CBETOBBIX BOJIH.

[Honsipuszanus ceera 10.01.2024
84 Pemenne 3amay 11.01.2024
85 CBeTOBBIE ABJICHUS B IPUPOIE 12.01.2024
86 O06o01ieHne U cucTeMaTu3alys 3HaHUH 110




teme "Onrtuka” 15.01.2024
87 K 0 O
OHTpOJIbHAsS paboTa 1o teme «OnTuka» 16.01.2024
I'paHu1IBI TPUMEHUMOCTH KJIACCUYECKON
88 .3
MEXaHUKHU. 3aKOHbI 3JIEKTPOJUHAMUKU U 17.01.2024
IPUHLUI OTHOCUTEIBHOCTU
89 [TocTynatel cienuanbHOM TEOPUU
OTHOCHUTEJIBHOCTH 18.01.2024
IIpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeoOpaszoBanus Jlopenna. YcinoBue
90 .O
npUIMHHOCTU. OTHOCUTEILHOCTh 19.01.2024
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U
COKpallleHHEe JJINHBI
01 DHEPrusi U UMITYIIEC PEISITUBUCTCKON
YaCTHIBI 22.01.2024
92 CBs3b Macchbl ¢ 3HEpruei 1 UMIYyIbCOM
PENATUBUCTCKON YaCTULIBI. DHEPIHsl TOKOS 23.01.2024
93 PaBHOBECHOE TETIIOBOE M3ITyUeHHE
24.01.2024
94 3 B
aKoH cMmemeHust Buna 95.01.2024
95 r M. I1 . D
umnoresa JaHKa 0 KBaHTaX. ®OTOHBI 26.01.2024
96 C
HEeprus U UMIyibc (poToHa 99.01.2024
97 ®otorddext. OnpiTl A. I'. Cronerosa.
3akonbl Gportorpdexra 30.01.2024
98 VYpaBuenue DiiHmreliHa 11 GoTodPdexTa.




"Kpacnas rpanuna” pororddexra 31.01.2024
99 JNasnenue ceera. Onbitel I1. H. JIeOeneBa 01.02.2024
100 BoJIHOBEIE CBOMCTBA YaCTHII 02.02.2024
Bounsl ne bpornd. /InuHa BoJiHbIL 1€
101 bpoiia u upa:mepm o0acTH JOKaIN3aun 05.02.2024
JBYDKYIICHCS YacTUIIBI
102 KopnyckynspHo-BOIHOBOM Ayain3m 06.02.2024
103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIax 07.02.2024
Crieninuka u3MepeHui B MUKPOMUPE.
104 COf)THOHIeHI/ISI HeompenenEéHHOCTEN 08.02.2024
I'eiizenOepra
105 Pemenwue rpaduueckux 3agau 09.02.2024
106 Pemrenue pacu€tHbix 3a1au 12.02.2024
Kontponbras padota mo temam: "OCHOBBI
107 CTO", IfOpHYCKyJ'IHpHO-BOJIHOBOI/I 13.02.2024
Tyanu3m
108 OMBITH TIO UCCTIEIOBAHUIO CTPOCHHUS aTOMa.
[Tnanerapnas monens atroma Pezepdopaa 14.02.2024
109 IToctynartel bopa 15.02.2024
110 Bunel ciektpoB. CiekTp ypoBHEHN 3HEprun
aToma BOJIOpoJia 16.02.2024




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JIYUCHUC
CBETa

19.02.2024

112

113

114

Jlazep

Hyxnonnas moxens siapa ['elizenoepra-
WBanenko. 3apsa 1 MacCOBOE YUCIIO sAIpa.
H3otonsl. PainoakTMBHOCTH

3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
HMOHU3HUPYIOLIETro U3llyueHus. BiausiHue
PaaO0aKTUBHOCTH Ha KUBBIC OPTaHU3MBbI.
JozumeTpus

20.02.2024

21.02.2024

22.02.2024

115

116

117

118

DOHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
cuibl. Jledext maccel sapa. SAnepHble
peakiuu. SnepHsie peakTopsl. [IpoGiiembl
YIPABIIIEMOI0 TEPMOSAEPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHS
SIEPHON YHEPIEeTUKU

Mertoabl perucTpaluuu U UCCIEA0BAHUS
AJIeMEHTapHBIX yacTull. OyHIaMeHTalbHbIE
B3auMO/eicTBUA. bapnoHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TiirooHHast MOJIeb aipOHOB

®dusuka 3a npenenamu CTaniapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuHCTBO Gpu3nueckoi KapTUHBI
Mupa

DTanbl pa3BUTHUSI ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMUU

26.02.2024

27.02.2024

28.02.2024

29.02.2024




119

[TpuMEeHUMOCTB 3aKOHOB (PU3UKH IS
0OBSCHEHHS TIPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNU

01.03.2024

120

CoBpeMEHHBIE ONITUYECKUE TEIECKOIIBI,
PaauoTENeCKOIbI, BHEaTMOC(hepHast
aCTPOHOMHS

04.03.2024

121

122

123

Bupn 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/bl, TUIAHETHI, UX BUJUMOE JBUKECHHE

Conueunas cucrema. Connue. ConHeunas
aKTUBHOCTb. McTounuk snepruu ConHia u
3BE3]T

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTHKHU.
Jnarpamma "creKTpajabHbIM KJIacc —
CBETUMOCTB"

05.03.2024

06.03.2024

07.03.2024

124

3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH

11.03.2024

125

126

127

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE PEACTABIECHUS O
MIPOUCXOXKACHUH U 3BoIronnH CoylHIA U
3BE311. DTanbl )KU3HHU 3BE3]T

Muneunsiii I1yte — Hama I'anaktuka. Tumsl
rajakTuK. YEpHbIE IBIPBI B APax TajJakTUK
Bcenennas. Pacimpenue BeeneHHOMN.

3akon Xa06mna. Teopust bonbuioro B3peiBa.
PenukroBoe n3inydeHue

12.03.2024

13.03.2024

14.03.2024

128

MacmrabHas cTpyktypa Beenennoii.
MeraranakTuka

15.03.2024




129

Hepeménnbie mpo6iieMbl aCTPOHOMUHT

18.03.2024

130

Pu3NYECKU IPAKTUKYM 110 TEME
"WccmemoBaHue MAarHUTHOTO ITOJIS
MMOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB
dheppomarneruko" wian "MccnenoBanue
JIEMCTBHS MOCTOSITHHOTO MarHuTa Ha paMKy
¢ TOKoM"

19.03.2024

131

132

133

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa" wiu
"N3yueHne 3aBUCHUMOCTH CUJIbl AMIIepa OT
cuibl Toka" win "OnpeneseHne MarHuTHOM
MHIYKIIMA Ha OCHOBE U3MEPEHHUSI CUJIBI
Awmnepa”

@uU3NYECKU NPAKTUKYM II0 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHON MHAYKIUU" WIH
"Onpenenenne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

@u3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue sBIEHUS CAaMOMHIYKIIUN"
i "COopKa MOJENU SIEKTPOMArHUTHOTO
reseparopa”

20.03.2024

21.03.2024

22.03.2024

134

Pu3nYeCcKUil NPAKTUKYM IO TEME
"N3mepenue nepuoia cBOOOIHBIX
KoJIeOaHUH HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

25.03.2024

135

DU3NYECKUI TPAKTUKYM I10 TEME




"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasgTHHUKE"

26.03.2024

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IIOCJIEI0BATEIILHO COCIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"HUccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIH IEPEMEHHOI0 TOKa"

27.03.2024

137

138

139

140

141

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

dusnyeckuii MPakTUKYM 110 TeMe
"M3mepeHue moka3arens IpeIOMICHUS
crexna" win "[lomyuenue n3o0paxxeHus B
CHCTEME U3 IJIOCKOTO 3epKajia v JIUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
KuAKuX auH3)" unn "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEUBAIOLINX
uH3"

Pu3NYECKU IPAKTUKYM 110 TEME
"HaGmonenue aqudpakuum,
UHTEp(EpEeHIINH U MOJISIpU3aluy cBeTa"

Pu3NYECKU IPAKTUKYM I10 TEME
"OnpeneneHure UMITyJIbCa U SJHEPTUH
PENATUBUCTCKUX YacTUll (1o poTtorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
nose)"

28.03.2024

29.03.2024

01.04.2024

02.04.2024

03.04.2024

142

@u3NYECKU IPAKTUKYM 110 TEME




"N3mepenue nocrostHHoi 1nanka Ha
OCHOBe HccienoBanus poroaddexra” umm
"HccneqoBanue 3aBUCHMOCTH CHIIBI TOKA
yepes CBETOAMO/ OT HalpsiKeHUs "

04.04.2024

143

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
nocTostHHOW Punbepra"

05.04.2024

144

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTuBHOTO (hoHA C
WCIIOJIb30BaHUEM JIO3UMETpa' WIn
"N3y4yenue noraouieHus: 6era-4acTuil
alnroMUHUEM"

15.04.2024

145

146

@uU3NYECKU NPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BAHNEM KOMIIBIOTEPHBIX
MIPWIOKEHUH JJIs ONPEAEIICHUS TI0JI0KEHUS
HeOeCHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/11s CeBEpHOTO
MTOJTyLIApHs U SIPKUE 3BE3IBI" WU
"HaGmronenus B Teneckorn JIyHbI, TUTaHET,
TYMaHHOCTEH M 3BE3HBIX CKOIJIEHUI"

O06o00mIeHre U cucTeMaTU3aIys 3HaHUH.
Ponb pusuku u actpoHoMuu B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COLIMAJIbHOU U 3TUYECKOM chepax
JeSATETLHOCTH YeJIOBEKa

16.04.2024

17.04.2024

147

O06001IeHME ¥ cUCTEMATH3alUs 3HAHUI.




Posb 1 MecTo (hU3MKHM ¥ aCTPOHOMHUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

18.04.2024

148

O06o0muieHne 1 cucTeMaTH3aIys 3HaHUH.
Pons dpuznueckoii Teopun B GOpMUPOBAHUN
NPEJCTaBICHUN O (PU3UYECKON KapTUHE
MHUPa, MECTO (PU3NYECKON KapTUHBI MUpPa B
00111eM psZly COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTABICHUN O IPUPOJIE

19.04.2024

149

150

151

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Tteme "Kunemaruka"

O00011IeHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
TteMme "Kunematuka"

O060011IeHre U cCUCTEMaTH3aIKs 3HaHUH 110
teme "JluHamuka"

22.04.2024

23.04.2024

24.04.2024

152

153

154

O06o001IeHye B cucTeMaTH3alys 3HaHUH 110
teme "Craruka TBEpAoro tena'
O06o001IeHre U CHCTEMATH3aKs 3HAHUH 110
TeMe "3aKOHBI COXPAaHEHUsI B MEXaHUKeE"

O060061eHne U cucTeMaTU3alus 3HaHUu# 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun"

25.04.2024

26.04.2024

29.04.2024

155

O0001IeHre 1 cUCTEMaTH3aMs 3HAHUH 110
teme "Tepmonunamuka. TenmoBeie
MaIIuHb"

30.04.2024

156

O00011IeHNE U CHCTEMATHU3alisl 3HAHUH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBkle Iepexoabl"”

06.05.2024

157

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 110




Teme "DnekTpuyeckoe mnose"

07.05.2024

158

159

O060011eHre ¥ cucTeMaTh3alus 3HaHUH 110
teMe "[locTOsHHBIHN 2neKTpuYecKuii ToK"

O060011IeHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teme "Toku B pa3nuuHbIX cpeax”

08.05.2024

13.05.2024

160

O0001IeHYE ¥ cUCTEMATU3ALMU 3HAHUI 1O
Teme "Marautaoe moie"

14.05.2024

161

162

163

PesepBHrlit ypok. O600111eHNE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O600111eH1E 1
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHnnyeckue Koaeoanusa"

PesepBubIiil ypok. O6006111eHIE 1
CUCTEMaTHU3allis 3HAHUI 110 TEME
"DneKTpoMarHUTHBIE KOJIeOaHus'

15.05.2024

16.05.2024

17.05.2024

164

PesepBHblil ypok. O6006111€HHE U
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHn4YecKue 1 3JeKTPOMarHUTHbIE
BOJIHBI"

20.05.2024

165

166

167

PeseprubIil ypok. O600611eHIE 1

"

cucTeMaTu3anus 3Hagui o teme "OnTuka

PesepBHrIit ypok. O6001IeHNHE 1
cucreMarus3alus 3Haguii mo teMe "OCHOBBI
CTO"

PesepBHrIit ypok. O6001IeHNHE 1
crcTeMaTHU3alus 3HaHUH 10 TeMe
"KopnyckymnsipHO-BOJIHOBOM Ayain3m"

21.05.2024

22.05.2024

23.05.2024




PesepBHelil ypok. O000IICHHE 1
168 cucTeEMaTH3anus 3HaHuH 110 Teme "dusuka
aroma"

24.05.2024

PesepBHelil ypok. O000IICHHE 1
169 cUCTeMaTH3anus 3HaHui 1o Teme ""dusnka
aTOMHOTO s1/1pa U 3JIEMEHTAPHBIX YacTUL"

27.05.2024

PesepBHrlit ypok. O60011eHNE 1
170 cUcTeMaTu3alus 3HaHHUI 10 TeMe
"OneMeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

170

16

28.05.2024




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®ms3nka. Mexanuka, 10 knace/ Msxumies I'.51., CunsgkoB A.3., O01iecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»

» ®uzuka. MonekynspHas ¢usuka. Tepmoaunamuka, 10 knace/ Msikuies
I'.41., CunsikoB A.3., OO0I11EeCTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»; Akunonepnoe o0mectBo «M3narenbetBo «IIpocBenienne»

» Gusuka. Ontuka. KBanroBas pusuka, 11 kiace/ Mskumes I'.4., Cunsikos
A.3., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxkrronepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

» Gusuka. Dnektpoaunamuka, 10-11 kinacesl/ Msikumes I'. 4., Cunsikos A.3.,
OO611ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO « IPODA»; AKLIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiiennes

» ®usuka. Konebanusa u Boansl, 11 xitace/ Msikumes I'.5., Cunsakos A.3.,
OO611ecTBO ¢ OTPaHMYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKitnoHepHOE

obmectBo «M3aatenbcTBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI I YYUTEJIA

bu6mmoreka IJOK



