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PABOYASI [TPOTPAMMA 10 YYEBHOMY TIPEJIMETY «DU3KA
(BA3OBBII1 YPOBEHD).

MHNOACHUTEJBHASA 3AIINCKA

[IporpaMmma 1o ¢usuke 0a30BOTO ypOBHS Ha YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHWH W TpeOOBaHMI K pe3yJibTaraM
OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOW MporpamMMmebl, mpeactaBieHHbx B PI'OC
COO, a Ttakxe c yu€roM (QenepanbHOl paboueld MpoOrpaMMbl BOCHUTAHUS U
KOHIIETIIMK TpernojaBanus ydeOHoro mnpenmera «duszuka» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit @enepanuu, peanu3yomux OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBl.

Conepxanue mnporpamMmbl 1O  (GU3MKE HampaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOI KapTHHBI Mupa oOydarommxcsa 10—11 kimaccoB npu oOyueHun
ux (usnke Ha 0a30BOM YypOBHE HAa OCHOBE CHCTEMHO-JIEATEIHHOCTHOTO MOJXOJA.
IIporpamma o ¢usuke coorBercTByeT TpeboBanusiM ®I'OC COO k miaHUpyeMbIM
JIUYHOCTHBIM, MPEIMETHBIM W METAINPEIMETHBIM pe3yjibTaTaM OOyYEHHUs, a TaKxkKe
VUYUTBIBAET HEOOXOAUMOCTh peaM3alli MEXIPEIMETHBIX CBSI3ed (QPU3UKH C
€CTECTBEHHO-HAYYHBIMU YUYE€OHBIMHM NpeaMeTraMu. B Heil onpenensitoTcss OCHOBHBIE
LEeIU U3ydeHus (PU3MKHU HAa YPOBHE CPEAHEro OOIIEro oO0pa3oBaHUs, IIAHUPYEMbIE
pe3yiabTaThl OCBOCHUS Kypca (U3HUKHU: JUYHOCTHBIE, METAPEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no Qpu3uKe BKIIOYALT:

. IUTAaHUpYEMBbIE pe3yJIbTaThl OCBOCHHS Kypca (U3UMKU Ha
0a30BOM YpPOBHE, B TOM YHUCIJIE NPEIMETHBIC PE3yibTaThl MO TroJam
o0yueHus;

. comepxkaHue ydeOHoro mnpeaMera «®Pusmka» MO TojaM
o0yueHus.

du3nka Kak Hayka 0 HauboJiee 00X 3aKOHAX MPUPO/IbI, BEICTYTIAsl B KAUECTBE
y4eOHOr0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKIIaJ B CUCTEMY 3HaHUU 00
okpyxatomeM wmupe. IlIkonbHbIE Kypc GU3MKH — CHUCTEMOOOpA3yIOMUNA ISt
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT
B OCHOBE NPOLIECCOB M SBJICHHM, M3y4aeMbIX XHUMHEH, OHOJOrHen, (PpuznuecKou
reorpadueit u actpoHomueii. Mcrmoap30BaHne U aKTUBHOE NMPUMEHEHNE (QU3NUSCKUX
3HAHWU OMpeeNsieT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEPreTUKH, TPAHCHOPTa, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MaTEpHaJOB C
3aJIaHHBIMUA CBOMCTBaMH M JApyrux. M3ydenue (pU3Mku BHOCUT OCHOBHOUM BKJIAJ B
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOM  KapTUHBI MHUpa  OOydYaromuxcs, B
dbopMHupOBaHE YMEHHI MPUMEHSATH HAYYHBIH METOJ| MO3HAHHS TMPHU BBIMOJTHEHUU
UMHU YYEOHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3MKu A1 ypOBHS CPEIHEro O0IIero o0pa3oBaHus MOJOXKEH
PAI UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOCHHUS.



Hoess yenocmnocmu. B COOTBETCTBUM C HEH KypcC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT Marepuan U3 BCeX pa3ziesioB (DU3UKU, BKIHOYACT Kak
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HEWl Marepuan Kypca (QHU3UKU
o0bemMHEH BOKpPYr (u3uueckux Teopuil. Beaymmm B Kypce  sBisercs
(dopMupoBaHHE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHH, BEIIECTBE U
ToJIe.

Hoesa ecymanumapuzayuu. E€ peanu3anus MNOpeAnosiaraéT HUCIOJIb30BaHUE
IYMaHUTapHOTO TMOTEHIMaNa (U3NYECKOM HAyKH, OCMBICICHHE CBS3M Pa3BUTHUSA
(GU3HMKHU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasnrennocmu. Kypc hbusuku npeamnoiaraeT 3HaKOMCTBO €
MIUPOKUM KPYTrOM TEXHUYECKUX M TEXHOJOTHYECKUX MPWIOKEHUN H3YUEHHBIX
TEOpU U 3aKOHOB.

Hoes skonoeuzayuu  peanu3yercs TOCPEICTBOM  BBEACHUSI  DJIEMEHTOB
COJIEpKaHusl, MOCBSIIEHHBIX 3KOJOTHYECKUM IpoOiieMaM COBPEMEHHOCTH, KOTOPbIE
CBA3aHbl C DPA3BUTUEM TEXHUKH W TEXHOJOTMH, a Takke OOCYyX JAEHHS MpoodiieM
PalMOHAIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHYECKONH O€30aCHOCTH.

CrepHEBBIMU 3JIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3zoBaHus SBISAIOTCS (u3Mueckue Teopuu (PopMUpOBaHUE MPEACTABICHHUA O
CTPYKTYpE MOCTpPOEHHUs (PU3MUECKON Teopuu, posu (PyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEJICTABICHUAX O MPUPOJE, TPAaHULAX NPUMEHUMOCTU
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUI U MIPOLIECCOB).

CucTeMHO-EeSTENIbHOCTHBIN TOAX0J B Kypce (U3MKH peanu3yercs Npexie
BCEro 3a CYET OpraHU3aluy SKCIIEPUMEHTAILHOU AesTeNbHOCTH oOyuatomuxcs. Jis
0a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIIOJIB30BAHHE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U J1JaOOPaTOPHBIX padOT, KOTOpPBIE B IpOrpaMmme
no ¢usznke OOBEIUHEHBI B OONIMN CHUCOK YYCHHYECKUX MPAKTHUYECKUX padoT.
Boigenenne B yKa3aHHOM MepeyHEe JIa0OpaTOpHBIX pPabOT, MPOBOJMMBIX JIA
KOHTPOJII U OLICHKH, OCYIIECTBIISIETCS YYaCTHUKaMH 0OOpa30BaTelIbHOIO Mpoliecca
UCX0JI1 U3 0COOCHHOCTEH MJIaHUPOBAHMS U OCHAIIeHHs kaOuHera Gusuku. [Ipu aToM
o0OecreynBaeTcsl OBJIAJIEHUE OOYYaloIMMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE
MU3MEPEHHUs], WCCIEAOBAHUS 3aBUCHUMOCTEN (DU3MYECKUX BEJIIMYMH U TMOCTAHOBKY
OMBITOB MO MPOBEPKE MPEMATI0KEHHBIX TUIIOTES.

Bonpiioe BHMMaHME yAENSIETCS PELICHUIO0 PACUETHBIX M KAYECTBEHHBIX 3ajad.
IIpu 3TOM A1 pacyETHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCA 3a7a4d C SBHO 3aJaHHOU
¢u3znyeckol MOJENBIO, TO3BOJSIONINE MPUMEHATh H3YUYEHHBbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jiesia Kypca, TaK M HMHTETPUpPYS 3HAHUA U3
pa3HbIX pas3fesoB. /[ KauyecTBEHHBIX 33Ja4 IMPUOPUTETOM SIBISIOTCS 3aJaHus Ha
00BsICHEHHE MPOTEKaHUs GPU3UUYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOUICH JKU3HH,
TpeOytomue  BbIOOpa  (PU3MYECKOW  MOJENM IS CHUTyalldd  MPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.



B cootBerctBum ¢ tpedoBanusiMu GI'OC COO k MaTepHaIbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOro mporecca 0a30BbI ypOBEHb Kypca (PU3MKUM Ha YpOBHE
cpenHero oOmero o0pa3oBaHUS JOJKEH H3y4yaThCs B YCJIOBUSX IPEIMETHOTO
KaOuHeTa (U3MKKM WM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MpPEAMETOB
€CTECTBEHHO-HAYYHOTO LHWKJIa. B kaOuHeTe (QHU3MKU JTOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE ISl BBIMOIHEHHUS YKa3aHHBIX B MPOrpamMme Mo (pU3uKe
YUYEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPAIMOHHOE 000pyA0BaHNE.

JleMoHCTpaliMoOHHOE ~ OOopynoBaHue (HOpMHPYETCS B COOTBETCTBHHU  C
OPUHIIMIIOM  MHHUMAJIbHOM  JIOCTATOYHOCTH M OOECHeunMBaeT  IOCTaHOBKY
NEPEUUCIEHHBIX B MporpaMMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAMM ISt
UCCJICIOBAHUSI  W3Y4YaeMbIX  SIBJICHUH W MPOLECCOB, OMIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTopHoe o0OOpyJOBaHME I YYCHUYECKHUX TMPAKTUYECKUX paldOT
dbopmupyeTcss B BUAEC TEMATHUYECKHX KOMILJIEKTOB M OOecCleyuBaeTcs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyuvaromuxcsi. Temaruueckue KOMIUICKTHI
1ab0paTOpHOTO 00OPYAOBAaHMS JOJKHBI OBITH IOCTPOEHBI HA KOMIUIEKCHOM
WCTIOJb30BAaHUM AaHAJIOTOBBIX W HU(GPOBBIX NPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMU LIEJIIMU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BaHUHU ABJISIOTCS:

« hopMUpPOBaHHE HMHTEpECAa M CTPEMIICHHS OOyYaroUIuxcs K HayYHOMY
M3YUYCHHUIO TIPUPOJIbI, Pa3BUTUE WX MHTEIUIEKTyalbHbIX W TBOPYECKUX
CIIOCOOHOCTE;

epa3BUTHE TMPEACTABICHUM O HAy4YHOM METOJI€ IO3HAHUS U
(dbopMHpOBaHKE UCCIIEIOBATENHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

« hOpMUpPOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa HM3yUYCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

o hOpMUpOBaHHE YMEHHUI OOBICHATH SBICHUS C HCIOJIb30BAHUEM
(bu3HUecKX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

« hopMupOBaHUe MPEACTABICHUI O POIM (PU3UKHU IJIsl Pa3BUTUSA APYTUX
€CTEeCTBEHHBIX HAYK, TEXHUKU U TE€XHOJIOTHM.

JlocTkeHrne 3TUX Lejed 00ecrneyrMBaeTcsi pelIeHWEeM CIEAYIOMMX 3a1ad B
npol1iecce 3yueHus Kypca (pU3MKu Ha YpOBHE CPEIHETO 00111ero o0pa3oBaHus:

e [IPUOOpETEHUE  CHUCTEMBbl  3HaHUU 00  oO0mux  Pu3HUEeCcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHSIX, BKIIOYAs MEXAHUKY, MOJEKYISPHYIO
(U3HKY, STEKTPOIUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTpO(U3UKY;

o hOpMUpOBaHHE YMEHHM MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
00BsACHEHUS (PU3NYECKUX SIBJICHUIN B MPUPOJIC U VIS PUHATHS TPAKTUYECKHUX
pEIIEHU B OBCEHEBHOM KU3HH;

¢ OCBOCHHE CIIOCOOOB pEIICHUs PA3IMYHBIX 3a/1ad C SIBHO 3aJaHHOMU
(uznyecKoil MOZEIbIo, 3a/1a4, MOAPa3yMEBAIOLIUX CAMOCTOATEIHHOE CO3aHNE
dbusrUecKoil MOJIeNH, aIeKBAaTHOW yCIOBUSIM 3aJ1a4H;



e IOHUMaHUE (PU3NYECKUX OCHOB W TMPHUHLMUIIOB JEUCTBHUS TEXHHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX MPOIECCOB, MX BIMUSHHUS Ha OKPY>KAIOIIYIO
cpeny;

¢ OBJIAJICHE METOAAMH CaMOCTOATEIHHOTO TUIAHUPOBAHUS M MPOBEACHUS
(¢u3nyecKux HKCIEPUMEHTOB, aHaldW3a W HWHTEpPIpeTalud HHPOpMAIIHH,
ONpeaEIeHHs JOCTOBEPHOCTH MOIYYEHHOTO pe3yJIbTaTa;

¢ CO3JIaHUE yCIIOBUI TUIS pa3BUTHUSA YMEHHM MIPOEKTHO-
HCCIIEIOBATENIBCKOM, TBOPUYECKOMN AEATEIBHOCTH.

Ha wusyuenune ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPETHETO OOIIEero
obpazoBanus otBoauTcs 136 dacoB: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamme mno (GuU3MKE TepeueHb JabopaTOpHBIX W
NPAKTUYECKUX paboOT SBISETCI PEKOMEHIOBAaHHBIM, YUYWUTEIh JI€NAe€T BBIOOP
NPOBEICHUS] JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
0COOEHHOCTEH 00yUaroImuXCs.

®OPMBbI YUETA PABOYEHN ITPOI' PAMMBI BOCITUTAHU S

BocnurarenbHblld NOTEHIAA MPEIMETA PEATU3YETCS YEPES:

- MPUBJICYEHUE BHUMAHUS 00YyYalOMUXCs K IIEHHOCTHOMY aCHEeKTy M3y4aeMbIX
Ha ypoKax SIBJICHUH, OpraHu3alrio uX paboThl C MOJTy4aeMOl Ha YpPOKE COIMATbHO
3HAUUMOW uWHOpMaIMell — WHUIMUPOBAHUE €€ OOCYXKICHUS, BBICKA3bIBAHMS
OoOy4JarlolMMUCS CBOErO0 MHEHHS II0 €€ IOBOJdYy, BBIPAOOTKH CBOEro K
HEH OTHOILICHMS,

- IEMOHCTPAIMIO O0YyYalOIIUMCSl TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOIO
TOBEACHUS, IIPOSBIICHUS YEIOBEKOIIOOUS W JOOpPOCEpIACUHOCTH, dYepe3 I0a00p
COOTBETCTBYIOIIMX TEKCTOB JUIsl UTEHUS, 3ajad JUIsl PelIeHUsl, MPOOJIEMHBIX
CUTYaLMI 17151 00CYKIEHHS B KJIACCE;

- IPUMEHEHUE Ha YpOKax HMHTEPAKTUBHBIX (PopM paboThl ¢ OOyHarOUMMUCH:
HMHTEIJIEKTYJIbHBIX UTp, CTUMYJIUPYIOIIUX MO3HABATEIbHYIO MOTHBALIMIO
oOyyaroumxcsi; AUAAKTUYECKOTO Tearpa, TIJie TMOJYyYEHHbIE HA YpPOKE 3HaHMS
OOBITPBIBAIOTCSI B TEATPAIbHBIX IMOCTAHOBKAX; JUCKYCCUM, KOTOpbIE JaroT
00y4JaronmmMcsi BOSMOXKHOCTh ~ MPUOOPECTH  OMBIT  BEACHHUS  KOHCTPYKTHUBHOTO
JManora; TrpynmnoBod paboThl WM pabOThl B Mapax, KOTOPbIE ydaT OOydarouIuxcs
KOMaHJIHOM paboTe U B3aUMOJICUCTBUIO C APYTUMHU O0yYarOIIUMHUCS;

- ”HUIUMPOBAHUE U TOAJAEPKKY  HCCIEIOBATEIIbCKOM  JAESATEIbHOCTH
oOydJarommxcsi B paMKax peaju3ald UMM UHAUBUAYAIbHBIX W TPYIIOBBIX
MCCIIEIOBATEILCKUX MPOEKTOB, YTO J1aCT OOYyYaroUMMCsi BO3MOXKHOCThH TPHUOOPECTH
HaBBIK  CaMOCTOSATEJIBHOTO  PEIIEHHUS  TEOPETHYECKOM  MpPOOJEMbI,  HaBBIK
TEHEPUPOBAHUS U OPOPMIICHUSI COOCTBEHHBIX WJIeH, HABBIK YBAKHUTEIHHOTO
OTHOIIICHUS K YYXXUM HjaesiM, opOPMIICHHBIM B paboTax APYrux HCCieaoBaTeseH,
HaBBIK IMYyOJIMYHOTO BBICTYIUIGHHMSI TIepe]] ayJIuTOpHeH, apryMEeHTUPOBAHUS U
OTCTauBaHUS CBOCU TOUKU 3PCHUSI.



VYcTaHOBJIEHUE YBaKUTENbHBIX, JOBEPUTEIbHBIX, HE(HOPMAIbHBIX OTHOIICHHI
MEXIy YUUTEJIEM U YYEHUKaMH, CO3/IaHhE Ha YPOKaX SMOI[MOHAIIbHO-
KOM(DOPTHOM cpebl.

COAEPKXAHUE OBYUEHUSA
10 KUIIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IO3HAHUA
®dusuka — HaykKa o npupoje. Hayunbie MeTObI MO3HAHUS OKPYKAKOIIEr0 MUPA.
Ponp skcnepuMeHTa W TEOpUM B MPOLECCE MO3HAHUS MPHUPOJbI. DKCIEPUMEHT B
¢usuke. MoaenupoBanue (pu3nyecKux SBJICHUA U TpolieccoB. HayuHble THMOTE3HI.
duznyueckre 3aKOHbl U TEOPUHU. ['paHUIBI MPUMEHUMOCTH (DU3UUYECKUX 3aKOHOB.
[Ipunuun coorBerctBus. Poiib U Mecto ¢Gu3MKU B (POPMUPOBAHUU COBPEMEHHOMU
HAay4YHOW KapTUHBI MUPA, B IPAKTUUYECKON AEATEIbHOCTHU JIFOJIEH.
Jlemoncmpayuu
AHanoroBble ¥ IU(PPOBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.
Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABMKEHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBHKECHUS.
Cuctema otcu€ta. Tpaekrtopus. IlepemenieHue, CKOpPOCTh (CpemHSs] CKOPOCTb,
MTHOBEHHAs CKOPOCThb) M YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMH HA OCH
cucteMbl KoopauHaT. ClOXEHHWE TEPEMEIICHUA M CIIOXKEHHE  CKOPOCTEH.
PaBHOMEpHOE U  pPaBHOYCKOpPEHHOE MpAMOJUHEHHOe nBrkeHue. [paduku
3aBUCHUMOCTH  KOOpPJIMHAT, CKOPOCTH, YCKOPEHHs, NYyTH M NEpPEeMEUICHUS
MaTepHaIbHOW TOYKH OT BpeMeHu. CBOOOIHOE majeHue. YCKOpPEeHHE CBOOOIHOTO
najgeHuss. KpuBonmHelHOe JBHKEHUE. JIBHUJKEHUME MATEpUAIBHOM TOYKM 10
OKPYXXHOCTH C IMOCTOSIHHOM II0 MOAYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAs
ckopocth. llepuon m wacrora oOpamieHusi. LleHTpocTpeMuTenbHOE YCKOPEHHE.
TexHUYeCcKre YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHE: CHHUIAOMETp, JBUKCHUE
CHApPSIIOB, LICTIHBIE U PEMEHHBIEC IEPEIAYU.
Jlemoncmpayuu
Mogenb cHCTEMBI OTCYETA, WIUIKOCTPAIMS KUHEMATUUYECKHUX XapaKTEPUCTUK
JBU>KCHUSL.
[IpeobpazoBanuie ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3AYyX€E U B Pa3peKEHHOM MPOCTPAHCTBE.
HaGnronenue nBwkeHus: Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.
N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.
Hanpasnenue CKOpoCTH IpH ABUAKEHUH 110 OKPYKHOCTH.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3ydyeHne HEpaBHOMEPHOIO JBHXKEHHUSI C LEIbIO OINPEACICHUS MIHOBEHHOM
CKOpPOCTH.



HccnenoBanne COOTHOLICHHUS MEXKIYy IyTAMH, NPOWJICHHBIMH TEJIOM 32
NOCJIENOBATENbHBIE pPaBHbIE MPOMEXKYTKM BPEMEHHM TIPU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBMKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yuyeHune ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHUMn OTHOCHUTCIBHOCTHU I"amunes. ITepBrbrit 3aKOH Hrrorona.
NuepuumanbsHbie cuctemsl otcuéra. Macca tena. Cuna. [IpuHuun cynepno3uiuu cui.
Bropo# 3akon HproTtoHa s marepuanbHOM TOYkW. Tpernii 3akoH HerotoHa miis
MaTepUalibHbIX TOYEK. 3aKOH BceMupHOro tiaroreHuss. Cuia Tsokectu. llepsas
KocMHuueckas ckopocTb. Cuna ympyroctu. 3akoH ['yka. Bec Ttena. Tpenue. Bunbl
TpeHus (TMOKOs, CKOJbkeHus1, kKaueHus1). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbKEeHUsT U cujia TpeHus: nokos. Kosddumuent tpenus. Cuna conpoTuBICHUS
IpU JBUKEHUU Tela B KUAKOCTH Wiu Traze. llocTymarenpbHoe W BpamaTelbHOE
IBUKEHHE a0CONMIOTHO TBEPAOro Tesna. MOMEHT CHIIbI OTHOCUTENIBHO OCH BpAICHHUS.
Ilmeyo cuibl. YcCnoBUSA paBHOBECHS TBEPAOTO Tena. TEXHUYECKHE YCTPOMCTBA U
MPAKTUYECKOE MPUMEHECHUE: MMOIIIUIMTHUKY, JBU)KEHNE NCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue MHEPIUN.

CpaBHeHUE Macc, B3aUMOICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuit.

CrnoxxeHue cuil.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae€(pOopMalUH.

HesecomocTs. Bec Teina npu yCKOpEeHHOM IOABEME U ITAICHUM.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECUS TBEPAOTrO Teiia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue aBMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOWIUX B TPYXUHE H
PE3MHOBOM 00pa3siie, oT ux aedopmaiuu.

Hccnenosanne yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

NmMnynsc MaTepuanbHOMl TOYKM (Tesa), CHUCTEMbl MAaTEPHAbHBIX TOYEK.
NmMmnynbec cuibl M M3MEHEHHWE HMMIYyJbCa Tela. 3aKOH COXPAHEHUs HMITYJIbCa.
PeaktuBHoe paBuxkenue. Pabora cuibl. MomHocTh cuibl. Kunetndeckass sHeprus
MaTepUaIbHOU TOYKHU. Teopema 00 U3MEHEHUHU KUHETHUYECKOU
sHepruu. [loTeHunanbHas SHEPrusl. [ToreHunanbHas SHEPIUs YIpYyro
nehopMHUPOBaHHON MPYXUHBL. [loTeHIIMANbHAS YHEPTUS Tella BOJHM3U MMOBEPXHOCTU
3emumn.  [loTeHnmanbHble ©W  HEMOTEHIMaNbHBIE  CWibl. CBA3b  pabOTHI
HEMOTEHUAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW PHEPTrUU CUCTEMBI TEJl. 3aKOH
COXpaHEHUS MEXaHUYECKON SHEpPruu. YIpyrue 51 HEYIpyrue



CTOJIKHOBEHHUS. TEXHUUYECKHE YCTPOMCTBA M IMPAKTUYECKOE NMPUMEHEHHUE: BOJOMET,
KOIEpP, NPYKUHHBIN MUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yueHne abOCOMIOTHO HEYNPYroro yjaapa € MOMOIIBIO JIBYX OIMHAKOBBIX
HUTSIHBIX MasITHUKOB.

NccnenoBanue cBsi3M pabOThI CUJTBI C U3MEHEHUEM MEXaHUYECKON YHEPTUU Tea
Ha [IPUMeEpE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJsiekyasipHast Qu3nka 1 TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJOKEHHSI MOJIEKYJISIPHO-KUHETHUYECKON TEOPUHU U HMX OIBITHOE
o0ocHoBaHnue. bpoyHoBckoe aBmxenue. Juddysus. Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BellecTBa. Moienu CTpOEHHUs ra30B, )KUJIKOCTEN U TBEPIBIX
Tel U OOBSCHEHHWE CBOMCTB BELIECTBA Ha OCHOBE ATHX MoJjeneil. Macca u pazMepsl
MoJiekyn. KommuectBo BemiectBa. IloctositnHas ABoranpo. TermoBoe paBHOBECHE.
Temneparypa u e€ uzmepenue. lllkama remneparyp Llenbcus. Monens nueanbHOTo
raza. OCHOBHOE ypaBHEHHME MOJIEKYJIIPHO-KUHETUYECKON TEOPUU HAECATBHOTO Ta3a.
AOcoioTHas TeMmIeparypa Kak Mepa CpeJHEd KUHETHYECKOW SHEpPrud TEIUIOBOIO
nwkeHns 4vactul rasza. Illkama temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Knanelipona. 3akon J[lanebroHa. M3omponecchl B
UJCaJbHOM Ta3€ C IIOCTOSHHBIM  KOJIMYECTBOM  BemlecTBa. ['paduueckoe
OpPEICTaBICHUE U30MPOIECCOB: H30TEpMa, H30Xopa, u300apa. TexHuueckue
yCTPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, /J0Ka3bIBAIOIIME JIMCKPETHOE CTPOCHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OmnbIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpITHI, JOKa3bIBAIOIINE CYILIECTBOBAHHE MEXKMOJIEKYJIIPHOTO
B3aUMOJICCTBHUSI.

Mogens, HIUTFOCTPUPYIOLIAas MPUPOLY AABIEHHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPaBHEHHWE COCTOSHHSA  HMJACAJIBHOIO  rasa,
U30IPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

OnpeneneHre macchl BO3AyXa B KJIACCHOW KOMHAT€ HAa OCHOBE H3MEPECHHI
00BbEMa KOMHATBI, JaBJICHUS U TEMIIEPATyphl BO3/IyXa B HENl.

HccnenoBanue 3aBUCHMOCTH MEXIY MNapaMeTpaMU COCTOSIHHS Pa3peKEHHOIro
rasa.



Tema 2. Ocnosvl mepmoouHamuxu

TepmonuHamuueckass cucremMa. BHYTpeHHsAsS »HEprus TEpMOIMHAMHYECKOU
CUCTEMBI M cIIocOObl €€ u3MeHeHus. KommuecTBo TemnoTel u pabota. BHyTpeHHss
SHEPrus OJIHOATOMHOTO UJECAITBHOTO rasa. Bunbr TEIUIONEPENAYN:
TEIJIONPOBOAHOCTh, KOHBEKLMS, W3JIy4YEHHUE. YIelIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuectBo Temnotel mpu Temonepenade. [lonstue 06 aamabaTHOM mporiecce.
IlepBblii 3aKOH TepMOAMHAMUKH. [IpmMeHeHne nmepBOro 3aKOHa TEPMOAWHAMHUKHA K
uzonponeccam. ['paduueckas wuHTEepmperanusi paboThl ra3a. Bropoit 3akon
TepMOoJAMHAMUKU. HeoOpaTuMocTe mpoleccoB B mpupoje. TeraoBble MalllUHBIL.
[TpuHuMnel AeicTBus TemIoBbIX MamMH. [IpeoOpa3oBaHMsl 3HEPrHMM B TEIUIOBBIX
mamuHax. Koagdunuent noneznoro aevictsus temnoBoid mamuHbl. Hukin KapHo u
ero  Kod(Q(UUUEHT  MOJE3HOro  JEMCTBHs.  DKOJOTMYECKHE  MPOOJIEeMbl
TEIUIOOHEPIeTUKU. TeXHUUEeCKHEe  yCTPOWMCTBA W IPAKTUYECKOE IPHUMEHEHHE:
JBUTaTEIb BHYTPEHHETO CTOPaHUsl, OBITOBOM XOJIOAUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

W3MeHeHrne BHYTpEHHEH SHEpPrUM Tejla IpPU COBEPILIEHUU pabOThI: BBUIET
npoOKKW U3 OyTBUIKM MOJ JACHCTBHEM CXXATOro BO3JyXa, HarpeBaHue s3dupa B
JATYHHOU TpYOKe IMyTEM TpeHUs (BUACOJAEMOHCTPALIMS).

N3meHeHnue BHyTpEHHEH 3HEpTrun (TeMIlepaTyphl) Tea Ipy TeIIonepeaaye.

OnpbIT Mo aAabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu nmapoBoil TypOWHBI, JTBUraTeslsi BHYTPEHHETO CrOopaHus, PEaKTHUBHOTO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TEI0EMKOCTH.

Tema 3. Acpecammnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcauus. VMcmapenue m kunenue. AOCONIOTHas U
OTHOCUTENIbHAS BJIAJKHOCTh BO3ayxa. HachelmeHHbl map. YaenpHas TeruioTa
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHMs OT JaBieHUs. TBEpAOe
teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KpPUCTAIIOB.
AKunkue xpucramnel. CoBpemeHHbIE MaTepuanbl. llnaBneHne w KpucTamM3anus.
VY nenpHas TEIIoTa IIJIABJICHMSL. CyOnumanusi. YpaBHeHUE TEILIOBOTO
Oaanca. TeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: THUIPOMETpP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTMU TOJyHYEHHS] COBPEMEHHBIX MaTEpHaliOB, B
TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

Crioco0bl u3MepeHUs BIAXKHOCTH.

Habmoienne HarpeBaHus 1 MJIaBJICHUS KPUCTAIITMYECKOTO BELIECTBA.

JleMOHCTpalnust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3mepeHrie 0THOCUTENbHON BIAKHOCTH BO3/1yXa.



Paznen 4. JaekTrpoauHamMuKa

Tema 1. dnekmpocmamuxa

DJeKTpU3alus Tel. DJIEKTPUUECKUi 3apsii. JBa BUIa SJIEKTPUUECKUX 3apPS/IOB.
[TpoBOHUKY, AUDIIEKTPUKH U TIOJIYIPOBOAHUKH. 3aKOH COXPAHEHHUS DIEKTPUUECKOTO
3apsana. BzaumopeiictBue 3apanoB. 3akoH KynoHa. TodeuHbI 3JIEKTpUUECKHI 3apsi.
OnekTpuueckoe mnosie. Hampssk€HHOCTh  3ieKkTpuueckoro  mosig.  I[IpuHnun
CYyNEpHO3ULIMKA DIEKTPUUECKUX Toyiek. JIMHUM HanpsHKEHHOCTH DJIEKTPUUYECKOTO
nosist. PaboTa cun snektpocrarnueckoro mojs. [lorenmman. Pa3HOCTh MOTEHITHATIOB.
[IpoBOOHUKM ¥ JUPIEKTPUKUA B BJIEKTPOCTATUYECKOM moJie. Jlusnexkrpuyeckas
IPOHUIAEMOCTh. JNEKTPOEMKOCTh. KoHaeHcaTop. OIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa. JHEprusl 3apsuKeHHOro KOHAEHcaropa. TexHu4eckne yCTpoucTBa U
NPAaKTUYECKOE MPUMEHEHHE: DIIEKTPOCKOI, AJIEKTPOMETP, DIJIEKTPOCTATHUECKAs
3allliTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHAECHCATOP, KOMUPOBAIBHBIN armapar,
CTPYWHBIN IIPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IIEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAIN TUIACTHH,
PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

OJIEKTPUYECKU TOK. YCJIOBHUSl CYIIECTBOBAaHUS AJIEKTPUUYECKOTO  TOKA.
Uctounuku Ttoka. Cumima Toka. IloctosiHHbiii Tok. Hamnpsbkenue. 3akon Oma miid
yyacTKa UEeNu. OJNEKTPUYECKOE COMNPOTUBJIEHUE. YJIEIBHOE COMPOTHUBJICHUE
BemectBa.  [locimenoBarenpHOe,  mMapaJuieIpHOE,  CMELIAHHOE  COCAUHEHME
MpOBOJHUKOB. Pabora snexrtpuueckoro toka. 3akoH [[xoyns—Jlenma. MouHoCTb
AJIEKTPUYECKOTO TOKa. ODJIEKTPOABHKYIAs CHJIA U BHYTPEHHEE COINPOTHUBIICHUE
HMCTOYHUKA Toka. 3akoH Owma s MOJHOM (3aMKHYTOM) AJIEKTPUYECKOW IIemH.
Kopotkoe  3ambikanue. DNEKTpOHHAsA  MPOBOJAMMOCTH  TBEPABIX  METAJUIOB.
3aBUCHUMOCTh CONPOTHUBJIEHUS METAUIOB OT TemiepaTypbl. CBEpXIPOBOAUMOCTD.
DJIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX My4KOB. [10aynpoBOIHUKY.
CoOcTBeHHass W TPUMECHas TMPOBOJAMMOCTH MOIYNPOBOAHUKOB. (CBo¥cTBa p-N-
nepexoaa. I[lomynpoBoHUKOBBIE TPHOOPHI. DIEKTPUYECKUA TOK B PACTBOpaX H
pacriaBax AIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JUCCOLIAALIUS.
DIIEKTPOIU3. DISKTPUUECKUN TOK B razax. CaMoCTOATENbHBIN U HECAMOCTOSITEIbLHbBIN
paspsan. Momuus. [nazma. Texauueckue ycTpoucTBa U NMPAKTUYECKOE IPUMEHEHUE:



aMIepMETp, BOJBTMETP, pEOCTaT, MCTOYHUKH TOKAa, DSJIEKTPOHAIPEBATEIbHBIC
npuOOpbl,  AJIEKTPOOCBETUTENBHBIE  MPUOOPBI, TEPMOMETP  CONPOTHBIICHHUS,
BaKyyMHbI JHOJ, TEPMUCTOPBl M (POTOPE3UCTOPHI, IMOJYNPOBOJHUKOBBIM IHOJ,
raJlbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUilbl TOKAa U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBJIEHUS UMWIUHAPUYECKUX TPOBOJHUKOB OT JUJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMelaHHOEe COeIMHEHNE MTPOBOIHUKOB.

[Ipsimoe  u3MepeHue ANEKTpoABMXKYIIEH cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii U IpOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILIEH CUJIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaOnronenue amexTposusa.

MexnpeaMeTHble CBS3H

N3yuenue kypca ¢uszuku 0a30BOro ypoBHsA B 10 kiacce OCYyIIECTBISIETCS C
y4ETOM COJAEPKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMud MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHBIE C HM3YyUYEHHUEM METOJOB HAy4YHOTO
NO3HAHM: SIBJICHUE, HAay4YHbIH (akT, TUIOTe3a, (PU3MUecKas BEJIWYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SIKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TuHEHas (yHKIMs, napadona,
runepOona, uX rpapuku M CBOMCTBA, TPUTOHOMETpPUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAH[€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO, BEKTOPHI
Y UX MPOEKLHUH Ha OCH KOOPAUHAT, CI0)KEHHE BEKTOPOB.

buonocus: MexaHnudeckoe JBMXEHUE B KUBOW mpupone, nuddysus, ocMmoc,
TEMJI000MEH MUBBIX OPraHU3MOB (BHIbI TEIUIONEpPENauH, TEIUIOBOE PaBHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BELIECTBA, MOJIIPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3os,
ANEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLHUALINS, FaIbBaHUKA.

l'eocpaghus: BNaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodbpazoBaHue IBUKEHHUM C UCTIOIb30BAaHUEM MEXAHHU3MOB, YUET
TPEHUSI B TEXHUKE, MOJUIMITHUKH, UCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITYJIbCa B
TEXHUKE (pakeTa, BOOJOMET W JPYTHE), ABUraTelb BHYTPEHHErO CrOpaHus, MapoBas
TypOuHa, OBITOBOW  XOJOJIWJBHUK, KOHIUIMOHEpP, TEXHOJOTHMU IOIy4YEHUs



COBPEMEHHBIX MATEpUAJIOB, B TOM YHCIIE HAHOMATEPHATIOB, U HAHOTEXHOJOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
OPUHTEP, DJIEKTPOHATPEBATENbHBIE TMPUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
rajbBaHUKA.
11 KUIIACC
Paznen 4. daekrpoanHamMuka

Tema 3. Macnummnoe noe. In1eKmpoMazHUMHAA UHOYKYUSA

[TocTostHHBIE MarHUTHL. B3auMoaercTBHE MOCTOSSHHBIX MAarHuTOB. MarHutHoe
nosne. BekTtop MarHMTHOM MHAYKUMH. [IpMHIMI Cynepro3uiuuyu MarHUTHBIX IOJIEH.
JluHMM MarHuTHOM UWHAYKUMM. KapTWHa JWMHMI MarHUTHOM WHIYKUWHM TIOJIS
MOCTOSIHHBIX MarHuTOB. MarHWTHOE MOJE€ NPOBOJHHMKA C TOKOM. KapTumHa nuHHiA
UHIYKIUY MarHUTHOTO TIOJISI JJIMHHOTO TMPSMOTO NPOBOJHHMKA W 3aMKHYTOIO
KOJIBLIEBOTO MPOBOJAHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. Bzaumopeicteue
IPOBOJHUKOB ¢ TOKOM. Cuita Amriepa, €€ Moaynb U HampasiieHue. Cuna Jlopenna, eé
MOIyJdb W HampasieHue. JIBWKEHUE 3apsHKEHHOM YacTULBl B OJHOPOJHOM
MarHuTHoM mosie. PaGota cumnel Jlopenna. SIBieHue 371€KTPOMArHUTHON HHIYKIIMH.
IToTox BeKkTOpa MATHUTHOW MHIYKIMHU. DNEKTPOABIIKYLIAs CHJIA MHAYKIUU. 3aKOH
ANEKTPOMarHuTHOM  mHAyKuuu  @Dapanes. BuxpeBoe  aleKTpUYECKOe — MOJE.
DIIEKTPOABHKYIIAsl CHJIA UHIYKIMHA B MPOBOJHUKE, ABMXKYIIEMCA MOCTYNATEIbHO B
OAHOPOJHOM MarHuTHOM moJie. [IpaBuino  Jlenna. UHAyKTUBHOCTE.  SIBieHUE
CaMOMHAYKIIMU. DJIEKTPOJABIXKYIAs CHJIA CAMOWMHIYKUMH. OHEPTrUsi MAarHUTHOTO
MOJ KAaTylIKH C TOKOM. DJIEKTPOMAarHUTHOE Toje. TexHndecKknue yCTpOWCTBA H

MIPAKTUYECKOE NIPUMECHEHHUE: MIOCTOSTHHBIE MAarHUTBHI, BJICKTPOMArHHUThI,
BJICKTPOJIBUTATENb, YCKOPUTEIIH AJIEMEHTAPHBIX YACTUIl, UHAYKIIMOHHAA 1€Yb.
Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MTy4YKa MAarHUTHBIM ITOJIEM.

JIvHUM UHIYKIIUM MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SBNeHNE 2IEKTPOMATrHUTHOW UHIYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh DJICKTPOJABUKYIIEH CHJIbI WHIYKIIMHM OT CKOPOCTH H3MEHEHUS
MarHUuTHOTO MOTOKA.

SIBneHne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne MarHuTHOTO MOJIsi KATYIIKU C TOKOM.

Uccnenosanue AeiiCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON UHIYKIIUH.

Paznea 5. KosieOanusi v BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUS



Koneb6arenbHas cucrema. CBoOosHBIE ~ MeEXaHMYecKue  KosieOaHus.
'apmonnyeckue konebanusa. Ilepuon, vacrora, ammuutyaa u ¢dasza KojaeOaHHi.
[IpyxuHHBI MasgTHUK. MaremMaTHUYeCKU MasATHUK. YPaBHEHUE TapMOHHUYECKUX
koneOanmii.  [lpeBpamienme  dPHEpruM NpU  TAPMOHUYECKUX  KOJCOAHMSX.
Konebarenbupiii koHTYp. CBOOOTHBIE AJIEKTPOMArHUTHBIC KOJEOAHUS B HICATHHOM
KoJIeOaTeTbHOM KOHTYpE. AHAIOTUA MEXIY MEXaHUYECKUMU U SJIEKTPOMArHUTHBIMU
koneOanusiMu. Popmyna ToMmcoHa. 3aKOH COXpaHEHUsT SHEPIHMM B HICATBHOM
KoneOaTenbHOM  KOHType. [IpencraBnmenne 0 3aTyxalommx  KoJeOaHUsX.
BrinyxneHnbie MEXAHUYECKUE KOJIcOaHMsI. Pe3onanc. BrinyxneHnbie
AJIeKTpOMarHuTHele KosneOanus. [lepeMennbiit Tok. CHHYCOMAQIBHBIN MTEPEMEHHBIM
TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUYCHUE CHUJIBI
TOKa W HampsbkeHusi. Tpancpopmarop. [IpousBoacTBo, mepenaya u motpediieHHe
ANEKTPUYECKON  JHEPrHuH.  OKOJOTMYECKHE  PUCKM  TPU  MPOU3BOJCTBE
aneKkTpodHepruu. KynbTypa HCIONB30BaHUS JJIEKTPOIHEPTHUM B MOBCEIHEBHOM
KU3HU. TEeXHUYECKUE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: JIICKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Jlemoncmpayuu

Uccnenoanne mnapamMeTpoB KoJI€OATEIbHOM CHUCTEMBI (MPYXKUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHUM.

Habmronenue pezonanca.

CB0OOIHBIE ANEKTPOMATrHUTHBIE KOJIEOAHUS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANPSDKEHUS] OT BPEMEHU) JUIs
AJIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc 1mpu 1OCIENOBAaTEIbHOM COCIMHEHUU  PE3UCTOPA, KATyLIKH
WHJIYKTUBHOCTH U KOHJIEHCATOpA.

Mogens TUHUY 3IEKTpOoNEpeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnepoBanue 3aBUCHUMOCTH TNEPUOJA MaibiX KoJeOaHWW Tpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccnegoBanne nepeMEeHHOTO TOKA B LIEMU M3 IMOCIEIOBATEILHO COCIUHEHHBIX
KOHJEHCATOpAa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckne BOJHBI, YycloBusi pacnpoctpaHeHus. llepuon. Ckopocthb
pacrpocTpaHeHUs W JJMHA BOJIHBL. llomepeyHble ¥  MOPOJOJIbHBIE  BOJIHBIL.
Nutepdepenius u  audpakuus MEXaHUYECKUX BOJH. 3ByK. CKOpOCTh 3BYyKa.
I'pomkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. DNEeKTpOMArHUTHBIE BOJIHBI. Y CIIOBHS
W3JIy4YEeHUs JJIEKTPOMArHUTHBIX BOJH. B3amMuas opueHtauust BektopoB E, B, V B
ANEKTPOMAarHuTHOM BoJiHE. CBOWCTBA AJIEKTPOMArHUTHBIX BOJH: OTpaXkKeHUE,
MpEJIOMIICHHE, MOJISIpU3ALINS, nudpakius, uHTephEPECHITHS. CkopocTb
AJEKTpOMarHuTHoIX  BOJIH. [llkasia  snexkTpoMarHuTHBIX — BOJIH.  [IpumeHeHue



AJIEKTPOMATHUTHBIX BOJH B TEXHUKE U ObITy. [IpUHIMOBI  paguocBsizn U
TeneBUACHUSA. Panuonokanus. DJEKTPOMAarHUTHOE  3arps3HEHHE  OKPYIKAOLIEH
cpeabl. TeXHUYECKUE YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JHATHOCTUKA B TEXHUKE W MEIWLIHMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3oBanue u pacIpOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmomieecs Teo Kak HICTOYHUK 3BYKa.

Habmoenue orpaskeHus U IpeJoMIICHHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nnatepdepenninn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsS3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJION H
4acTOTOM KOJeOaHUi.

HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEIOMIICHHUE,
noJsipusanys, 1udpaxuus, HTepGepeHLUs.

Tema 3. Onmuxa

I'eomeTpuueckass onruka. IIpsAMonmHElHOE pacnpoOCTpaHEHUE CBETA B
onHopoaHou cpene. Jlyu cBera. TodeuHwld MCTOYHUK cBeTa. OTpakeHHE CBETA.
3akoHbl oOTpakeHus cBera. llocTpoeHne wu300pakeHU B IUIOCKOM 3€pKale.
[Ipenomnenue cBeTa. 3aKOHBI TPEJOMIICHHS CBeTa. AOCOJIOTHBIM TOKa3aTelb
npenomneHus. llomHoe BHyTpeHHee oTpaxkenue. lIpenenbHBI yros IOJHOTO
BHyTpeHHero oTpaxeHus. lucnepcust cBera. CroxHbI cocTaB 0enoro cBeTa.
[IBet. CobOuparoniyie 1 paccerBarouie JUH3bl. ToHKas JTuH3a. POKYCHOE pacCTOSIHUE
U ONTHYEcKas cuia TOHKON nuH3blL. [locTpoeHue n3o0paxkeHHil B coOuparommx u
pacceuBaromMx JmH3ax. @Popmysa TOHKOM JMH3Bl. YBEIWYECHHE, JABAEMOE
nuH30u. [Ipenensl TPUMEHMMOCTH TE€OMETPUYECKOM ONTUKU. BOJIHOBasg oOnNTHKA.
Nurtepdepeniuss  cBera. KorepeHTHble UCTOYHUKH. YCJIOBUS  HAOIIOIEHUS
MaKCHUMyMOB U MHUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(a3HBIX
KOTE€PEHTHBIX MCTOYHHMKOB. Judpakuus csera. [Judpakunonnas pemeérka. YciaoBue
HaOIIOACHUS TJIABHBIX MAaKCUMYyMOB IpH NaJCHUM MOHOXPOMAaTHYECKOIO CBETa Ha
mupakuuoHHyto  pem€rky. [lonspuzanus cBerta. TexHuyeckue yCTpOHMCTBA H
MPaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, (oToarmapaTr, NPOEKIHMOHHBIN anmnapar,
MUKPOCKOII, TEJIECKOM, BOJJOKOHHAS ONTHUKA, TU(PPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMonuHEHOE paclpoCTpaHEHUEe, OTPAKEHHWE M TMPEJTOMIICHHE CBETa.
OnTuyeckue MpudOpPHI.

[TosmmHOE BHYyTpEeHHEE oTpaxkeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300paykKeHUH B JTMH3AX.

Mopenn MUKpPOCKOIIa, TEJIECKONA.

Habmronerune natepdhepeHIny cBeTa.

Ha6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.



ITomyyenue cekrpa ¢ MOMOLIBIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habitoienue nosisipusanyy cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusie padomoi

N3mepenne nokasaress nperoMiIeHus CTeKa.

HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.

Hab6nronenue nucnepcnu cBera.

Pa3zges 6. OcHOBBI cIeliUAJIBbHONM TEOPUH OTHOCHUTEIbHOCTH

['paHuIBl MPUMEHUMOCTH KJIACCUYECKOW MEXaHMKHU. [locTynarsl crienranibHOU
TEOPUH OTHOCHUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETa B BAKYYME,
OPUHIMUII OTHOCUTENBHOCTH OWHIITEWHA. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH.
3aMeJIeHne BPEMEHHM M COKPAILCHHUE JUIMHBL. DHEPTUs U UMILYJIbC PEISTUBUCTCKON

yacTUIlpl. CBSI3b MAacChl C DJHEPrUel W HMIYJIbCOM PEJSITUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Pazgen 7. KBanToBasi pusmnka

Tema 1. Dnemenmolt K6AHM OGO ONMUKU

®otonbl. Popmyna [1nanka cBs3u 3HEprun GOTOHA C €ro 4YaCTOTOM. DHEPrus u
uMiynbC  QotoHa. OTkpeiTHe U ucciaenoBanue @oroapdekra. OmbiTer A. T
CroneroBa. 3akonbl (otoddpdekra. YpaBHeHue OIMHIITEHHA 1151 (PoTodPdekTa.
«KpacHass  rpanuma»  gotodrddekrta. Jlapnenue cera. Onbitet  II. H.
JlebeneBa. XuMHUeCcKoe NEHCTBUE CBETA. TEXHUUYECKUE YCTPOIMCTBA U MPAKTUUYECKOE
npuMeHeHue: (OTodIEMEHT, (POTOJATUUK, COJIHEUHAsI OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelTHEro GpoTodddekra.

Ceeronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiThl Pesepdopna mo paccesHuro o -4acTHIL.
[Inanerapnas moaens atoma. [loctynatel bopa. M3nydenue u nornomieHue GOTOHOB
TP MIEPEXOJE aTOMa C OJTHOIO YPOBHSI DHEPTUM Ha Ipyror. Buasl cnektpos. CriekTp
YPOBHEM 3HEPTrUM aroma Bojaopoaa. BonHoBbele cBolicTBa yacTull. Bomubl ne bpois.
KopnyckynsapHo-BonHOBOM ayanu3M. CIIOHTaHHOE W BBIHYKJICHHOE H3IIy4YCHHE.
TexHuyeckne yCTpOWCTBAa M IPAKTUYECKOE IMPUMEHEHUE: CIIEKTPAJIbHBIA aHAJN3
(cnexTpockor), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Omnpenenenre JUIMHBI BOJIHBI J1a3epa.

Habmoienue mnHeRvaThIX CIEKTPOB U3ITyUECHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Habmronenue nuHeRyaToro crekTpa.



Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAKOIINE CI0XHOCTh CTpoeHus sapa. OTKpbITue
paanoakTuBHOCTH. OnbITh Pe3epdopaa mo ornpeaesneHnio cocraBa pailoOakTUBHOTO
u3nyuenusi. CoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH
Ha >KMBbIE OpraHu3mbl. OTKpbITHE MPOTOHA U HeWTpoHa. HykiioHHass Monens sapa
['eitzenOepra—Banenko. 3apsg sapa. MaccoBoe uucio siapa. M3orombl. Anbda-
pacmaj. DJEKTPOHHBIM W MO3UTPOHHBIM OeTa-pacnan. ['amma-uznydenue. 3akoH
PaAMOAKTUBHOIO pacnaja. JHEpPIrus CBA3M HYKIOHOB B sjpe. SnepHble CHIIBL
Hedexkr wmaccwl smpa. Anepupie peakiuu. JleneHne u cuHTE3 saep. SmepHbIid
peaktop. Tepmosiaepublit cunTes. [IpoOreMbl 1 IEPCTIEKTUBBI SACPHON YHEPTETUKH.
DKOJIOTUYECKHUE ACTIEKTHI SIEPHON YHEPTETUKU. DIEMEHTApHbIE YacTUllbl. OTKPBITHE
MIO3UTPOHA. Mertoapl HaOJII0ICHUS 151 perucrpauuu AIIEMEHTAPHBIX
yacTtull. DyHgamenTanbHble B3auMmonenlcTBus. EauHCTBO (u3nueckod KapTHUHBI
mupa. TexHuyeckne yCTpOoWCTBA U NMPAKTUYECKOE MPUMEHEHHUE: JTO3UMETP, Kamepa
Bunbcona, siaepHsblil peaktop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OTOrpadusim).

Pa3zges 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otanel pa3BUTHSA ACTPOHOMHUH. lIpuKiagHOE M MUPOBO33PEHUECKOE 3HAYEHUE
actpoHomuu. Bun 38€31H0T0 HEOa. Co3BE3 /11, SIPKUE 3BE3 /b, INITAHETHI, UX BUIUMOE
nerkenue. Conneunas cucrema. Connue. ConHedHas aKTUBHOCTb. VICTOYHUMK
sHeprun ConHua W 3BE3A. 3BE3NBI, UX OCHOBHBIE XapaKTEpUCTUKH. JlnarpamMma
«CHEKTPAJIBHBIA KJIACC — CBETHUMOCTB». 3BE3MBI TJIABHOW IOCJEI0BATEIBLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3] TIJIABHOW IIOCJIEN0BATEIbHOCTH.
Buytpennee crtpoenue 3B€34. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKIECHUU U
spomon  ConHua W 3BE3A. OTambl JKU3HUA 3BE3A. Mueunslid [yt — Hama
lanaktuka. Ilonmoxenne wu nBwxenue ConHua B [amaktuke. TUNbl TalakTHK.
Pamnoranaktukn wm kBazapbl. UEpHbIE ABIPpI B SApax TalakTHK. BceneHHas.
Pacuimpenue Bceenennoit. 3akon Xa66mna. Pa3oeranue ranaktuk. Teopust bonbmioro
B3PBIBA. PenukToBoe  um3nyuyeHue. MacmrabHas CTpykTypa  BceneHHoOM.
Meraranaktuka. Hepeménnbie mpo0iaemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUHN ISl ONpeesieHUs] MOJOXKEHHUs] HEOECHbIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CeBepHOro noiyuapus U spkue 3B€31bl. HaOmonenus B
teneckon JlyHsl, ruianet, Miteanoro Ilytu.

O06o0maroiiee MOBTOPEHUE

Ponb ¢pusuky 1 acTpOHOMUM B IKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMATLHOM
U 3TUYECKOM cdepax NesaTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3MKU U aCTPOHOMHUU
B COBPEMEHHOI Hay4YHOI KapTUHE MUpPa, poJib PU3NUECKON TeopuH B (GOPMHUPOBAHUU



IpPEICTaBICHUN 0 PU3NUYECKOW KapTUHE MHpA, MECTO (PU3NUYECKON KapTHUHBI MHUpa B
o01IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzydyenne kypca ¢usuku 6a3oBoro ypoBHS B 11 kimacce OCyIIECTBISIETCS C
y4€TOM COJEpPKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsamusi, CBS3aHHbIE C W3Y4YEHHEM METOJOB HAy4YHOI'O
MO3HAHUS: SIBJICHHUE, HAy4yHBIA (HaKT, TUMOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,
Teopus, HaOIIOCHHE, SIKCIIEPUMEHT, MOJICTTUPOBAHHIE, MOJIETh, U3MEPEHHUE.

Mamemamuxa: pelieHuEe CUCTEMbI YpaBHEHUI, TPUTOHOMETPUUECKHE (PYHKIINH:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl U HMX IMPOEKIUH HAa OCH KOOPJUHAT, CII0)KEHHWE BEKTOPOB, IPOU3BOJHBIC
AJIIEMEHTApHbIX (PYHKUMHA, NpU3HAKKM TOJOO0US TPEYroJbHUKOB, OIPECICHUE
IUIOIIAIU TUIOCKUX QUryp U 00bEMa Te.

bBuonocus: »nekTpuyeckue SBIEHUS B OKMBOW NpUpOJE, KoJjieOaTeIbHbIe
IBWKEHUSI B KUBOM NMPUPOJE, ONTUUYECKUE SIBJICHUS B KUBOHM NIpupojae, AecTBHE
pajnanyy Ha KUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KPHCTAJUIMYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MBbI 00pPa30BaHMS KPUCTATUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaJH3.

l'eocpagpus: MarHUTHBIE TOJIIOCA 3€MJIH, 3aJIEKH MarHUTHBIX pyJ, PoTochEMKA
3€MHOU TTOBEPXHOCTH, MIPE/ICKa3aHNe 3eMIICTPSICCHUIA.

Texnonocua: JNUHUM  DJIEKTpoIepenad, TeHepaTop IEePEeMEHHOro  TOKa,
AJIEKTPOJIBUraTeNb, HWHAYKUMOHHAS I€4b, pajap, paJuONpUEMHHUK, TEJIEBU3O0D,
aHTeHHa, TtenedoH, CBU-meub, NPOEKUMOHHBIA ammapaT, BOJIOKOHHAsl OITHKA,
CoJIHeuHas Oarapesi.

INJNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBHIET'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3MKa» Ha YpOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHus (0a30BBIM YpPOBEHb) JOJDKHO OOECHEUYUTH JOCTHXKEHHUE CIETYIONINX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4eOHOro mpeamera «Du3nuka» IOTKHBI
OTpaXaTh TOTOBHOCTb U  CIOCOOHOCTh OOYYaloImMXCSI  PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAllUW,  TO3UTHBHBIX  BHYTPEHHUX  YOEXICHUH,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrOo OOIIECTBa, PpacCUIMpPEHHE KU3HEHHOTO
OMbITA W OMbITA JIEATEIIBHOCTH B MPOIECCE peaau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEILHOW I€SITEIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3ZHUIIMN OOYYaroIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OPUHATHE  TPAJUIMOHHBIX  OOIIEYENIOBEYECKUX  T'YMAHUCTUYECKUX U
JNEMOKPATHYECKNUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEPECAX TIPa)x)AaHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJIECHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMOJICHCTBOBATH C COLUATIBHBIMM MHCTUTYTaMU B COOTBETCTBHUH C
X QYHKIIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMUPOBAHHOCTH POCCUNCKON TPAXTaHCKON UICHTUIHOCTH, MATPHOTU3MA;

LHEHHOCTHOE OTHOIICHUE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 U TPUHUMATh OCO3HAHHBIC pEIICHMUS,
OPUEHTHUPYSCh HAa MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOrO OyAyILIEro;

4) 3CTeTHYEeCKOr0 BOCTINTAHHUSL:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOUYAsl ICTETUKY HAYYHOI'O TBOPYECTBA,
MPUCYILIEro (PU3NYECKOI HAyKE;

5) Tpy10BOr0 BOCHIMTAHUS:

MHTEPEC K pa3InyHbIM chepaM NMpoPecCUuOHANbHON JIEATETbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (U3UKONM W TEXHHKOM, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIC IIJIAHBI,

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh DIKOJIOTHYECKOW KYJIbTYpbl, OCO3HAHHUE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIEM;

IJITAHUPOBAHUE M OCYIIECTBJICHHUE JIEVCTBUN B OKPYXAIOUIEH CpPEE HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHNE ONBITA IESITENBHOCTH SKOJIOTMYECKOW HANPABIECHHOCTH HA OCHOBE
MMEIOLIUXCSl 3HaHUM 110 (hU3UKE;

7) HEHHOCTH HAYYHOT0 TO3HAHUSI:

c(OPMUPOBAHHOCTh ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKHU;

OCO3HAaHME LIEHHOCTM HAY4YHOM JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
n3ydeHus: QU3NKU OCYNIIECTBIISTh MPOCKTHYIO U MCCIIENOBATEIBCKYIO JCATEIHHOCTD
WHJIUBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble Jiornueckue aeiicTBUA:



CaMOCTOSITENIBHO  (popMynaMpoBaTh U aKTyaJu3upoBaTb  IpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeAENATh LEIN JESITENIbHOCTH, 3a/JaBaThb MapaMeTpbl U KPUTEPUH UX
JTOCTH)KEHUS,

BBISIBJIATh 3aKOHOMEPHOCTU M IPOTUBOPEYHS B paCCMATPUBAEMBIX (PU3HUECKUX
SBIICHUSX;

pa3pabaThiBaTh IUIAH PELIEHUS MPOOJIEMBbl C Y4YETOM aHalW3a MMEIOLIUXCS
MaTepUalbHbIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAWNHUPOBATH U BBINOIHATH padOTy B YCIOBUSAX PEaIbHOIO, BUPTYAJIBHOTO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBUSI;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELIEHUH KU3HEHHBIX IPOOJIEM.

Ba3oBnle ucciieqoBarejLCKUe JeCTBUSA.

BJa/IeTh HAYYHOHM TEPMHHOJOTHEH, KIIOYEBBIMU MOHATUSAMU M METOJaMH
bu3nUecKol HayKu;

BJIQJIETh HAaBbIKAMU y4€OHO-UCCIIEIOBATEIBCKON M MPOEKTHOU JIESITEIBHOCTH B
o0nacTu (U3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY IOUCKY
METO/IOB peleHusl 3a1ay (U3UYECKOr0 COJEpKaHMs, NPUMEHEHHIO pPa3INYHbIX
METO/I0B IMO3HAHMUS;

BJIQJIETh BHJAMH JCSATENIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUSA, €ro
MHTEpHpETalUK, MNpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHbIX y4EeOHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX IPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyaJM3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pElIeHUs, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTelbCTBa CBOMX
YTBEPXKACHUMN, 3a71aBaTh MMapaMeTPbl U KPUTEPUU PEILLICHUS;

aHaJIM3UPOBATh MOJyUYEHHBIE B XOJI€ PELICHMsI 3a]a4ul pe3yJIbTaTbl, KpUTHUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTb M (POpMyIHpPOBaTH COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

YyMETh MEPEHOCUTh 3HaHUs MO0 (U3UKE B NPAKTUYECKYIO  00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBHIE HJICH, PEAJIaraTh OPUTHHAIBHBIE TIOAXO/IbI M PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, I0IyCKaIOIUe albTepHATUBHBIC PEILICHUSI.

Pabora c nndopmanueii:

BJa/IeTh HaBbIKAMH MOJy4YeHUS HHGPOpMauuu (U3NYECKOTO COACPKAHUS U3
VMCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBJISATh IIOHUCK, AaHAIIN3,
CUCTEMATHU3alMI0 M HHTEpHNpeTaluio HHPOPMAUU Ppa3IUYHbIX BHJIOB U (HOopM
Mpe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMALIUK;



UCII0JIb30BaTh CPEeACTBA MH(DOPMAITMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUN
B pPCLICHHM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M OpPraHM3allMOHHBIX 3aJa4 C
coOmo/iecHueM TpeOOBaHUW HAPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M HJTHYECKHUX HOPM, HOPM HH(POPMAITMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACPKAHMSI B Pa3IMUHBIX (popmarax ¢ yuéTom
Ha3Ha4YeHUs] WHGOpPMAIMU U LEIeBOW ayAMTOPHUU, BBHIOMpAs ONTHUMAIbHYIO (hopmy
MIPEACTABJICHHS U BU3yaIU3allUU.

KoMMyHMKaTHBHBIE YHMBEpPCAJbHbIE YueOHbIe JeHCTBHA:

OCYULIECTBIISATH 00IIIEHNE HA YpOKax (U3UKU U BO BHEYPOUHOU JIEATEIHLHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYallUu U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3pPEHUA C HCIOJIb30BAHHEM
A3bIKOBBIX CPEJICTB;

NOHUMATh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHOM W WHIWBUAYAJIBHOU
paboTHI;

BbIOMpaTh TEMaTHUKy W METOAbl COBMECTHBIX JAEUCTBUHA C y4E€TOM OOLIUX
MHTEPECOB, U BO3MOKHOCTEHN Ka)KO0T0 YjeHa KOJUIEKTHBA,;

IPpUHUMATh  LEIM  COBMECTHOM  JEATENbHOCTH,  OpPraHUW30BBIBATH U
KOOPJIMHUPOBATh JICMUCTBUS MO €€ JOCTHXKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacupenensiaTb poyid € YYETOM MHEHUM YYAaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAUu€CTBO CBOETrO BKJIAaJa M KaXJOr0 yYaCTHHMKAa KOMAaHJbl B OOIINIA
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

opeajaratb HOBBIE IIPOEKTHI, OLEHUBAaTh MHJIEH C TO3ULUU HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE NOBEACHUE B  PA3IMYHBIX
CUTYalUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh IMO3HABATENbHYIO JI€ATEIbHOCTh B 00JacTH
(U3MKK W AaCTPOHOMHH, BBISBIATH NPOOJEMBI, CTaBUTh MU  (POPMYJIUPOBATH
COOCTBECHHEIC 3a/1a49H;

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PELIEHUSI PACUETHBIX U KAUECTBEHHBIX 3a]1a4,
IJIaH BBINOJHEHUS] TPAKTUYECKONM paboThl C Y4E€TOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOUYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOUYTEHUMH;

JienaTh OCO3HAHHBIA  BBIOOP, AaprYMEHTHpPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBATH (HOPMHUPOBAHUIO U TIPOSBICHUIO dPYIUIIMHA B 00JACTH (PU3UKH,
NOCTOSIHHO TIOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.



CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

NaBaTh OILIEHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCT,
OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIa/IETh HABBIKAMHU TO3HABATENbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIIONIb30BaTh NPUEMBI pedieKCuu A OLIEHKH CHUTYyallMH, BBHIOOpa BEPHOTO
peLIeHus;

YMETh OLICHMBAaTh PHUCKA W CBOEBPEMEHHO IPUHUMATh PEIICHHUS MO0 HUX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl [JPYTUX IIPU aHAIU3€ PE3yJbTaTOB
NEATEIIbHOCTH;

NpPUHUMATh ce0sl, MOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHThl [JPYTHX I@IPU AaHAIU3€ PE3YyJIbTAaTOB
NEATEIIbHOCTH;

pU3HaBaTh CBOE IMPABO U MPABO JAPYTUX HA OLUIUOKH.

B mpouecce nOCTHKEHHs JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IPOTPaMMBI IO
¢u3nke 18 ypOBHS CpeaHEro oO0miero o0Opa3oBaHUsl Yy  OOy4aroIIMXCsA
COBEPILIEHCTBYETCS AMOIMOHAIbHBIN WHTEJIEKT, MpeANnoIararomii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHME, BUJETh HAIPABIEHUS Pa3BUTUS COOCTBEHHOW 3MOLMOHAIBHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJINPOBAHUs, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE IPUHHAMATH
OTBETCTBEHHOCTb 32 CBOE IIOBEIECHUE, CIOCOOHOCTh  aJalTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, ObITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALMM, BKJIKOYAIOIIEH CTPEMIICHHE K JIOCTHXKEHUIO LENH U
yCHexy, ONTHUMHU3M, HWHHUIMATHBHOCTb, YMEHHE JIEMCTBOBATH MCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOUIEH CIMOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATh €r0 MPHU OCYILECTBIECHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO
U CONEPEKUBAHMIO;

COLIMAJIBHBIX HABBIKOB, BKIKOYAIOLIUX CIIOCOOHOCTh BBHICTPAUBATh OTHOLIEHUS C
JIPYTUMU JIIOABMH, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peIiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATHI

K xoniy oOyuenus B 10 kjacce npeaMeTHBIE pe3ysibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JE€MOHCTPUPOBaTh Ha MpUMEpax pojab U MecTo (U3MKu B (HOpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIKOJIEH;

YUUTHIBATh TPAHULBI MPUMEHEHHS U3YYCHHBIX (U3HYECKUX  MOJENeH:
MaTepuagbHas TOYKa, MHepLHuaibHas cucTeMa OTcuéra, adCOJIIOTHO TBEPIOE TENO,



UICAIBHBIA Ta3, MOJCIH CTPOCHHUs Ia30B, JKUIKOCTEH M TBEPIABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUH 3apsil IPU pEeIIEeHNN (PU3NUECKUX 3a/1a4;

pacrno3HaBaTh (PU3MUYECKUE SIBICHUA (TPOLIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJIIPHO-KMHETUYECKOW TEOPHUH CTPOCHHsI BEIECTBA M
ANEKTPOAUHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE IPSMOJIMHENHOE JBUKECHHE,
cBO0OOIHOE TIa/ICHUE TEJ, IBUKECHHE 110 OKPYKHOCTH, MHEPIHS, B3aUMOICHCTBUE TEI,
muddys3us, OpOyHOBCKOE JBI)KEHHE, CTPOCHUE JKUIKOCTEH U TBEPABIX Te,
M3MEHEHHE O00bEMa Tell MpPU HArpeBaHHM (OXJIAXKACHWH), TEIUIOBOE PaBHOBECHE,
WCIIAPEHNE, KOHJEHCAUMs, IUIABJICHUE, KPUCTAUIM3ALMA, KUIIEHUE, BIIAXKHOCTD
BO3/lyXa, IIOBBIIIICHUE JABJICHMS I'a3a IIPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXAYy IlapaMeTpaMu COCTOSHMsI Ta3a B H30NPOLECCaX, JJIEKTpU3ALMs Tell,
B3aMMOJICHCTBUE 3aPs0B;

ONUCHIBATh MEXaHUYECKOE [BUKECHHUE, HCHOJIb3ys (PU3NUECKHE BEIMYUHBI:
KOOpJIMHATA, IIyTh, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CUjla, UMITYJIbC
TeJNa, KWHETUYECKas SHEeprus, MNOTEHIHUallbHas »HEpPrusi, MexaHuuyeckas paloTa,
MEXaHUYECKasi MOIIHOCTb; IPH ONUCAaHUM TPaBUIBHO TPAKTOBATH (HU3HUECKUN
CMBICJI UCIIOJIB3YEMBIX BEJIMYMH, UX 0003HAUYECHHS M €IMHUILIBI, HAXOAUTh (OPMYJIbL,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOWCTBA TE€JI M TEIUIOBBIE SBIICHUS,
UCIIONB3ysl (DU3UYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKash DHEPIUsl XAOTHYECKOTIO JBHM)KEHHUS MOJIEKYJ, CPEIHEKBAAPATHYHASL
CKOPOCTb MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS »HEprus, padora rasa,
KOA(PGUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENsl; IpPH  ONHUCAHUU
OPaBWJIBHO TPAaKTOBaTh (PU3MYECKUII CMBICI HCIOJIB3YEMBIX BEJIWYUH, MX
0003Ha4YEHHUS U €IUHULBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTMMHU BEJIIMYUHAM;

OIMCBHIBATh M3YYECHHBIE JJICKTPUUYECKHME CBOMCTBA BEILECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIOJIb3Ysl (PU3NYECKUE BEIMYMHBI: JIEKTPUUYECKUH 3aps,
ANEKTPUYECKOE T0JIE, HANPSHKEHHOCTH IOJIS, MOTEHIMAJ, PAa3HOCTh IMOTEHIMAJIOB;
MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKHUI CMBICI UCOJIb3YEMbIX BETUYMH,
uX O0OO3HAUYEHHsS] W E€IUWHULBI; YKa3blBaTh (POPMYIIbI, CBS3bIBAIOLIME JIAHHYIO
(U3HUECKYI0 BEIUUUHY C IPYTUMH BEIMYUHAMU;

aHAIU3UPOBaTh (U3MYECKUE MPOLECChl W SIBICHUS, HCHOJB3Yysd (u3nyeckue
3aKOHBI U NPUHLIMUNBL: 3aKOH BcemupHoro tsarotenus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAaHEHMUSI MEXAHWYECKOW SHEPIUH, 3aKOH COXPAHEHUs MMITYJIbCA, TPUHIINI
CyNEpPHO3ULIMA CHJI, NPUHIMUII PABHONPABUA WHEPLUHUAIBHBIX CHUCTEM OTCUYETA,
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUI0 CTPOCHMS BELIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeqHell KUHETUYECKOW HSHEepruM TEIUIOBOTO JBHKEHHUS MOJIEKYJ C aOCONIOTHOMN
TEMIIEPATYPOH, IEPBBIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS IEKTPUYECKOTO
3apsiaa, 3akoH KysoHa, mpu 3ToM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TO
MaTeMaTHYeCKOe BhIPAXKEHHE U YCIOBHS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;



OOBSACHSTH OCHOBHbBIE NMPUHLMUIIBI JEHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCJIOBHUS UX O€30MaCHOIO HCIMOJIb30BaHUSI B MOBCEIHEBHOU
KU3HH;

BBITIOJHATh OKCIIEPUMEHTHI MO0 HCCIEAOBAaHUIO (U3UUYECKUX SBICHUH U
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX, W KOCBEHHBIX HM3MEPEHUU, TPU ITOM
dbopmyrpoBaTh mpobaeMy/3agady U TUMOTE3Y YUEOHOTO JKCIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEUIOKEHHOTO 000PY0BaHUSA, IPOBOJUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMBIE M KOCBEHHBIE M3MEPEHHS (U3NYECKUX BEIMYUH, MPH
ATOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHMS] W HCHOJb30BATh HW3BECTHBIC
METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBaTh ~ 3aBUCUMOCTH  MEXAy  (U3MYECKUMHM  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPAMBIX H3MEPEHHUI, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpPOBaTh Pe3yJIbTaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BUJE
TabIUI ¥ TPaQUKOB, JEaTh BBIBOJIBI 110 PE3yIbTaTaM HUCCIIEIOBAHMUS;

co0nroaTh npaBuja O€30MacHOrO TpyAa NMPU MPOBEICHUH HCCIEAOBAHUN B
pamMKax y4eOHOTO OJKCIEPHMEHTa, Y4eOHO-MCCIEIOBATENLCKOH UM MPOEKTHOM
JESTENIbHOCTH C WCIOJIb30BAaHUEM HM3MEPUTEIBHBIX YCTPOHCTB M JaOOPaTOpPHOTO
000pyOBaHUs;

pemaTh pacy€THBIC 3aJ]a4M C SIBHO 33aJJaHHOW (PU3NYECKON MOJIENbIO, UCTIONB3YS
¢usnyeckue 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHajM3a YCJIOBHS 3a/ladll BHIOMPATH
(pU3HYECKYI0 MOJENb, BBIACIATh (PU3NUECKHE BEIIMUUHBI U (HOPMYJIbI, HEOOXOIUMbIE
Uig e€ peuleHMs], MPOBOAUTH PAcu€Thl U OLEHUBATh PEAIbHOCTb MOJIYYEHHOIO
3HaYeHUs] PU3NYECKON BEJIMUMHBI,

pelaTh KayeCTBEHHbIE 3aJaud: BBICTpauBaTh JIOTUYECKU HENPOTHBOPEUUBYIO
LENOYKY pacCy’KICHUH C ONOpodM Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3uYecKre ABICHHUS,;

UCIOJb30BaTh MPH PELICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH IS TIOWCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAllMA W TIPEICTABICHUS
y4eOHOM M HAay4YHO-TIONYJIAPHOM HMH(pOpMalUH, TOJYYEHHOM U3 pPa3IUYHbIX
HMCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOITyIaeMyI0 HHPOPMAITHIO;

MPUBOIUTH MPUMEPHI BKIaJa POCCUUCKHX U 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHU;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PM3HUKE B MOBCEAHEBHOW >KMU3HM IS
obOecrieueHrs 0€30MacHOCTH TIPU OOpallleHud C MpUOOpaMu M TEXHUYECKUMU
yCTpOMCTBAMHU, AJII COXPAHEHHUS 3J0POBbS M COOJIIOJEHUS HOPM 3KOJIOTHYECKOIO
MOBEAECHHUS B OKPYKAIOLIEH CpeJIE;

paboTaTh B TpyINIe C BHIIOJHEHHEM pPA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh paboOTy TpyNNbl, PAMUOHAIBHO paclpeAessiaTh OOS3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJE€KBATHO OLICHHWBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE paCCMaTPUBAEMOU TPOOIEMBI.



K koniry oO0yuyenust B 11 kj1acce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poiab U MecTo (U3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHUHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOW JEATEIBHOCTH JIIOAECH, LEJIOCTHOCTh W E€IMHCTBO
(¢u3znyecKoi KapTUHBI MUPA;

YUYUTHIBATH TPAHUITBI IPUMEHEHUS U3YyUYEHHBIX (PHU3NIECKUX MOJICTICH: TOUCUHBIH
BJIEKTPUYECKUN 3apsifl, JIyd CBETa, TOUYCUHBIM HMCTOYHUK CBETA, SJAEpPHAs MOJIEIIb
aToMa, HyKJIOHHAsl MOJIeJTb aTOMHOTO siipa TIPH pelieHuu GU3NIEeCKUX 3a/1a9;

pacno3HaBath (hU3MYECKUE SIBICHUS (IPOILECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKU W KBAHTOBOM (PUBMKHU: DJIEKTPUYECKAs MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MATHUTHOE JACHCTBUS TOKA, B3aUMOJICHCTBHUE
MAarHuTOB, SJIEKTPOMAarHUTHAS! UHAYKLHNS, IE€MCTBUE MArHUTHOTO TOJISI HA TPOBOAHUK
C TOKOM W JBIKYLIMHCSA 3apsll, DJIEKTPOMarHUTHBIE KOJICOAHUS W BOJIHBI,
IPSIMOJIMHENHOE pacnpoCTpaHEHUE CBETA, OTpaXCHHUE, MIPEIIOMJIICHHUE,
uHTeppepeHuus, audpakuus W [OoJIsIpu3anus  CBeTa, JUCHEPCHS  CBETa,
dotornekTpuueckuit 3pdext (hororddexrt), cBeTOBOE AaBICHUE, BOSHUKHOBEHHUE
JIMHENYATOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHAas W  HMCKYCCTBEHHAasd
PaIHOAKTUBHOCTb;

ONUCHIBATh M3YYEHHBIE CBOWMCTBA BEIIECTBA (DJIEKTPUUECKHE, MAarHUTHBIC,
ONTHUYECKHE, DJICKTPUUECKYIO MPOBOJUMOCTD PA3IMYHBIX CPEM) U DJICKTPOMArHUTHBIC
SBJICHUS (TIPOLIECCHI), MCIOJIB3Ysl (U3UYECKHE BEJIMYMHBI: AJICKTPUUECKUN 3apsi,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, JJIEKTPUUECKOE COIPOTUBIIEHUE, PA3HOCTH
MOTEHIIMAJIOB, 3JEKTPOJBIDKYIAs cujia, paboTa TOKa, MHIYKIHUS MAarHUTHOTO TOJI,
cuna Amrnepa, ciia JIopeHna, UHAYKTUBHOCTh KaTyIIKU, SHEPTUSI SJIEKTPUUECKOTO U
MarHUTHOTO TIOJICH, MIEPUO U YacToTa KoyieOaHuii B KoJie0aTeIbHOM KOHTYpE, 3apsi
U CUJia TOKa B MPOIIECCE TAPMOHUYECKHUX JIEKTPOMArHUTHBIX KOJIeOaHU, (POKYyCHOE
pacCTOSIHME W OINTHYECKas CHJIa JIMH3bI, MPU ONHWCAHUM NPABUIBHO TPaKTOBAaTh
(GU3UYECKUIT CMBICIT UCIIOJIB3YEMbIX BEIMYMH, HMX OOO3HAYCHUS U CIAUHUIBI,
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3UUECKYIO0 BEJIWYMHY C JIPYTHUMU
BEJINYMHAMU;

ONMCHIBATh M3YYCHHBIE KBAaHTOBBIE SABJIEHUS W MPOLECCH, HCHOJIb3YS
bu3nYecKre BETUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M 4acTOTa
CBETa, DHEPTUs M UMITYJIbC (DOTOHA, MEPUO] MOTypaciiajia, SHEPTUsl CBSI3U aTOMHBIX
saep, MPU ONMUCAHUM TPABUIIBHO TPAKTOBATh (DU3WUYECKUN CMBICI HCIOJIb3YEMbIX
BEJIMYMH, X 0003HAUEHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE IAHHYIO
(GU3HUECKYI0 BEIMYUHY C IPYTUMU BEIMYMHAMU, BBHIYUCIATH 3HAYCHHUE (PU3NUYECKOMN
BEJINYUHBI;

aHATM3UPOBaTh (U3MYECKUE TPOIECCHl W SIBICHUS, HCTHONB3Yys (pu3nyeckue
3aKOHbl U MPUHUUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalieIbHOTO
COCMHEHUS NPOBOAHUKOB, 3aKOoH Jxoyns—JleHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSIMOJUHENHOTO pacHpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS



CBETa, 3aKOHbI MPENOMIJICHHsS CBETa, ypaBHEHUE OWHINTeHHa mia (orodddekra,
3aKOH COXpPAaHEHHUS JHEPIrUM, 3aKOH COXPAaHEHHUS HUMIIYyJIbCa, 3aKOH COXPaHEHHUS
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHUS MacCOBOTO 4HWCIa, MOCcTynaTel bopa,
3aKOH PaJMOaKTUBHOTO pacmnajaa, MpHU STOM pasinyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKCHHE U YCIOBUA (TpaHUIbI, 00JacTH)
MIPUMEHUMOCTH;

ONpENENATh HAPABJICHUE BEKTOPAa MHIYKIMHA MAarHUTHOTO MOJsl IPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH U OINHKCHIBATH U300PAKEHHE, CO3aBAEMOE TUIOCKUM 3€pKajoM, TOHKOU
JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 1O HCCIEAOBAHUIO (PUBMYECKUX SBJICHUU U
IPOLIECCOB C HCIOJb30BAHUEM TNPSIMBIX, M KOCBEHHBIX H3MEPEHUW: NPH ITOM
dbopmyMpoBaTh MpodeMy/3a1ady ¥ TUIOTE3y Y4EeOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTAaHOBKY M3 MPEJJIOKEHHOT0 000pYyA0BaHUsI, TPOBOAUTH OMNBIT U (OPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMbIE M KOCBEHHbIC M3MEpPEHUs (PU3MUYECKHX BEIUYUH, MPU
ATOM BBIOMPATh ONTHUMAJIbHBIA CHOCOO H3MEPEHHS] W HCHOJb30BATh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

HCCJIE0BAaTh 3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH C HCIOJIb30BAHUEM MPSMBIX
M3MEPEHUI: TPU 3TOM KOHCTPYMpPOBAaTh YCTAaHOBKY, (PUKCHpPOBATH pPE3YJIbTaThI
MOJIyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BETUYUH B BHJIE€ TaOIUI] U TpaUKOB, AEIaTh
BBIBOJIbI 1O pE3yJIbTaTaM UCCIIEI0BAHMUS;

coOnoaTh npaBuia O€30MacHOTrO TpyAa NMPU MPOBEICHUHM HCCIEAOBAHUN B
pamMKax Y4yeOHOIro »HKCIEPUMEHTa, Y4eOHO-UCCIIEIOBATEILCKOH U IPOEKTHOM
JESTENIbBHOCTU C HCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOHCTB M J1aOOPATOPHOIO
000pyI0BaHUS;

pelath pacu€THbIE 3aJJa4l C SIBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO, UCTIONIb3YS
¢du3nuecKkre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIOBUS 3aJladyd BbIOUpAThH
(U3HYECKYI0 MOJENb, BBIACIATh (PU3NUECKHE BEIIMYUHBI U (HOPMYJIbI, HEOOXOAUMbIE
Uist €€ penieHusi, NPOBOJAUTH PacyE€Tbl M OLICHWBATh PEATbHOCTh IOJYYEHHOIO
3HAYEHUS (PU3NYECKON BETUUHMHBL;

peniaTh KayeCTBEHHBIE 3a/Jaud: BBICTPAUBATh JIOTMYECKHM HEMPOTHBOPEUYUBYIO
LEMOYKY pacCyXI€HUW C OMNOpOMl Ha H3yYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

MCIIOJIb30BaTh MPHU PEHIEHUH y4eOHBIX 337a4 COBPEMEHHbIE MH(POPMALIMOHHBIE
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHHUS, WHTEPHpPETALMU W MPEIACTABICHHS
y4eOHOM ¥ Hay4YHO-TIOMYJAPHOM HHQPOpMAlMU, TIOJYYEHHOW U3 Pa3IHYHbIX
HMCTOYHHUKOB, KPUTHYECKU aHATM3UPOBATH MOJTydaeMyto HH(POpMaIInio;

OOBSACHSTH MPUHITUTIBI IEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIOJIb30BAHUS B TOBCEAHEBHON KU3HU;



OPUBOJUTH MPUMEPHI BKJIAAA POCCUNCKUX M 3apyOEKHBIX yUEHBIX-(DU3MKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE IIPOLIECCOB OKPYKAIOLIErO0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOW KU3HM IS
oOecrieueHrs O€30MaCHOCTH TpU OOpalleHUH C MpUOOpaMH M TEXHUYECKUMU
YCTpOMCTBaMH, Ui COXPAHEHHS 3/I0pOBbS U COOJIONECHUS HOPM JKOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyMIe C BHIIOJHEHHEM pPA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh pabOTy TPYyNNbl, PAUOHATIBHO pAacIpeAensiaTh OOS3aHHOCTH U
IUIAaHUPOBATh JIEATENBHOCTh B HECTaHJAPTHBIX CHUTYyalUsX, aJEKBATHO OLIEHUBATh
BKJIaJ] K&KJIOTO U3 YYACTHUKOB I'PYIIIBI B PELICHUE pacCMaTpUBAEMOM IPOOJIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
HanmenoBanme
Ne n/m pa3ieJioB H TEM KonrpoJuanubie IIpakTHueckue (L ppoBnic)
- DOIDAMMEL Bceero p p 1)6 oOpa3oBaTe/ibHbIE
porp padooTsI PadooTnI pecypebt
Pazgen 1. PUSUKA N METOAbI HAYYHOI'O I1IO3HAHUSA
ieHTS;IK; " bubmnoreka IIOK
1.1 A https://m.edsoo.ru/7f41
HAYYHOTO 2 bf72
IMO3HAHUS =1t
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6anoreka LIOK
2.1 Kunemaruka 1 https://m.edsoo.ru/7f41
5
bf72
bu6anoreka LIOK
2.2 JuHamuka 7 https://m.edsoo.ru/7f41
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Pa3zgea 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
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3.1 YIVAPHO’ 1 https://m.edsoo.ru/7f41
KHHETHYECKOM 9
bf72
TEOPUH
OCHOBEI bubmuoreka [{OK
3.2 cHo 1 https://m.edsoo.ru/7f41
TEPMOJUHAMUKHU 10 bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

cAoFcP; eg:;ﬁ;’le bubanoreka
3.3 BemecTBa LOK
' ) 5 https://m.edsoo.ru/7f41
(OF:k10):)8(E
bf72
MePEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
Bubnuoreka
LHOK
4.1 JeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41
bf72
IMocTosHHEBIN
ANEKTPUUECKUIN bubnmoreka [JOK
4.2 ToK. TOKU B https://m.edsoo.ru/7f41
12
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11 KJIACC

DJIEeKTPOHHbBIE
(undgposbie)
N HaunmenoBanue KoanuyecTBo yacoB o0pa3oBaTejbHbIE
I[;-)H pa31eJjioB U TeEM pecypcebl
NMPorpamMmbl
Bcer KoHTpoubH IMpakTuyeck
ble padoThbI ue padoThbl
Pazpnen 1. JIEKTPOAUHAMUKA
MarauTHoe 1oJIe. bubnunoreka LIOK
1.1 DJIeKTPOMAarHUTH 1 3 https://m.edsoo.ru/7f
11
asi MUHYKUHUS 41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4ecKue u bubnunoreka LIOK
2.1 9JIEKTPOMATHUTH 1 https://m.edsoo.ru/7f
9
bIC KOJICOAHUS 41c97c
MexaHn4ecKue u bubnunoreka LIOK
2.2 9JIEKTPOMATHUTH 1 https://m.edsoo.ru/7f
5
bIC BOJIHBI 41c97c
bubnunoreka LIOK
2.3 Ontuka 10 3 https://m.edsoo.ru/7f
41c97c
Hroro no pazueny o4
Pa3zgea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
OCHOBBI
CIIEIAATHHON bubmuoreka [{OK
3.1 TEOpUH 1 https://m.edsoo.ru/7f
OTHOCHUTEIIBHOCT 41c97c
u
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
DJIEeMEHTHI bubmuoreka [{OK
4.1 KBaHTOBOI https://m.edsoo.ru/7f
6
OIITHKH 41c97c
bubnunorexa LIOK
4.2 CtpoeHue aToma 4 https://m.edsoo.ru/7f
41c97c
but6mmoreka [IOK
4.3 ATOMHOE SAPO 1 https://m.edsoo.ru/7f
5
41c97c
Hroro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA
5.1 DJIEeMEHTBI bubmuoreka [IOK
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ACTPOHOMHH U
actpou3uku

Hroro no pazneny

7

https://m.edsoo.ru/7f
41c97c

Pasnean 6. OBGOBIIAIOIIEE TIOBTOPEHUME

bubnunoreka LIOK
6.1 Obobmaromee https://m.edsoo.ru/7f
IIOBTOPEHHE 4 41697¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
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