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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o Qu3uke 0a30BOro YpOBHSI Ha YPOBHE CPEIHEro OOIIero
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3ybTaTaM
OCBOEHHUSI OCHOBHOM 00pa3zoBaTeNbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COQO, a Takxke ¢ yudéroM (enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus ydeOHoro npeamera «Dusnka» B 00pa3zoBaTeNbHBIX
OpraHMu3alusIX Poccuiickon denepauny, PEATU3YIOLINX OCHOBHBIE
o0Opa3oBaTeNibHbIE MPOTPAMMBI.

Copepxanre mnporpaMMbl 1o (DU3HMKE HAIpaBIeHO Ha (QOPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOyuarommxcs 10-11 kmaccoB mnpu
o0ydeHnn nx ¢u3nke Ha 0a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-ACSATEITHHOCTHOTO
noaxoaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM W METaNpeIMETHBIM pe3yJibTaTaM
oOydeHHusl, a TaKKe€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alMUd MEXKIPEAMETHBIX
cBsA3ed (U3HKM C €CTECTBEHHO-Hay4YHbIMU Yy4e€OHbIMU mpeaMeramu. B Hel
OTIPEACIISAIOTCS OCHOBHBIE LIENTU M3y4ueHUs (U3MKH Ha ypOBHE CPEIHEro OOIero
o0Opa3oBaHMs, TUIAHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKU: JTNYHOCTHBIE,
MeTarpeIMEeTHbIC, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3MKe BKIIOYAET:

[Inanupyembie pe3ysibTaTbl OCBOEHUS Kypca (GU3MKU Ha 0a30BOM YpOBHE, B
TOM YHCJIE MTPEIMETHBIEC PE3yJIbTATHI MO ro/1aM 00yUEHHUS;

Conepsxanue yaeOHOTO TipeameTa «Dusnka» 1mo rojgaMm o0ydeHusl.

[Iporpamma no usuke MOKET ObITh UCHOJIB30BaHA YUUTEISIMU KaK OCHOBA
JUISL  COCTaBJeHUST CBOMX paboumx mnporpamm. Ilpum paspaborke paboueit
pOrpamMMbl B TEMATHYECKOM TJIAHUPOBAHUU JIOJKHBI OBITh YUTEHBI BO3MOKHOCTHU
UCIIOJIb30BAHUSL  DJIEKTPOHHBIX  (LMGPOBBIX)  00pa30BaTENbHBIX  PECYPCOB,
ABIIAIOIIUXCS  Y4EeOHO-METOAMYECKMMHM  MaTepHajiaMud  (MyJbTUMEAUNHBIC
POrpaMMbl, 3JIEKTPOHHBIE YYEOHUKH U 3aJaYHUKHU, DJIEKTPOHHbIE OMOIMOTEKH,

BUPTyaJbHbIE JIA0OPATOPHH, UIPOBBIE MPOTPAMMBI, KOJUJIEKUUU LHPPOBBIX



00pa3oBaTeNbHbIX PECYPCOB), PEATU3YIOUUMU JTUIAKTUYECKHE BO3MOXKHOCTU
MH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTUM,  COJEp’KaHHE  KOTOPBIX
COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30BaHUMU.

[Iporpamma 1o QU3MK MNPEAOCTABIAECT BO3MOXKHOCTb JJIA peau3aliu
pPa3TUYHBIX METOJMYECKHX IMOAXOJ0B K OpraHm3anuu oOydeHus (usuke mpu
YCIIOBUU COXpaHEHUs 00s3aTeIbHON YacTH COIEP KaHUs Kypca.

du3rka Kak Hayka o HauOoisiee OOMIMX 3aKOHAX MNPHUPOAbI, BHICTyMHas B
KauecTBe y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT CYyIIECTBEHHBIM BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaromiem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUTsl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TTOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SIBJICHUM, W3YYaeMBIX XHMHEH, OHOJIOTHEH,
dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHWA  OMNpEAeNsieT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIYYEHHS] HOBBIX MaTEpHUalOB C 3aJaHHBIMH CBOMCTBAMH U JPYTHX.
W3yuenne (PU3NKM BHOCHT OCHOBHOW BKJIAT B (POPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS MPU BHITIOJIHEHUY UMHU YY€OHBIX UCCIIECOBAaHUM.

B ocHOBy Kkypca (usuku mjis ypoBHS CpeaHero oOimero oOpa3oBaHUS
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaThb KaK NPUHUUIIBI €ro
IIOCTPOCHMUS.

Nnes nenoctHoctn. B cOOTBETCTBUM € HEM KypcC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/ie]oB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Unes renepanuzanuu. B cooTBeTCTBUMM ¢ HEW Marepuan Kypca (pU3MKu
o0benuHEH BOKpPYr ¢uU3MUECKUX Teopwil. Bemymmm B Kypce sBIsSeTCA
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIIECTBE U
noJie.

Unes rymanutapusanuu. Peannzanus uaeu NpeanoiaracT MCIoJb30BaHUE

T'YMAaHUTApHOr'0 IMOTCHOHAa1a (I)HSHHCCKOﬁ HAayKH, OCMBICIICHHUC CBsA3H PAa3BUTHUA
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¢u3ukn ¢ pa3BUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKHUMH,
HPABCTBEHHBIMU M 3KOJIOTUYECKUMHU NPOOIEMAMH.

Unes mpukianHoit HampasieHHocTd. Kypc @usuku mnpeamonaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHHUYECKHMX U TEXHOJOTMYECKHMX MPHIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

WNnes 53KoJIOTM3aluy  peagu3yeTcsl IMOCPEACTBOM BBEIECHHS DJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXIEeHHUs
Ipo0JieM pallMOHAIBHOTO IPUPOAONOIb30BAHUS U SKOJIOIMUECKON 0€3011aCHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEAHEro OOIIETo
oOpa3oBaHus SABIAIOTCA (pu3mueckue Teopuu (POpMHUPOBAHUE TPEICTABICHHUNA O
CTPYKTyp€ NOCTpPOEHUsl (PU3HUECKON TEOPUH, POIH (PyHAAMEHTAIbHBIX 3aKOHOB U
OPUHIMIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MNPUPOAE, TIPAHMILAX
OPUMEHUMOCTH TEOPUHM, I OINUCAaHUA €CTECTBEHHO-HAy4YHBIX SIBIICHUHA U
MPOLIECCOB).

CucTeMHO-eSITEIbHOCTHBIN MOIX0/ B Kypce (PM3UKH peann3yercs Mpexie
BCEro 3a CYET OPraHU3aLUU 3KCIEPUMEHTAIBHON JESATEIHOCTH O0YyYaroUIUXCs.
Jns 6a3oBoro ypoBHS Kypca (HU3MKA — OTO HCIOJb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCHEPUMEHTOB M JIaOOpaTOpHBIX padorT,
KOTOpBIE B IIporpaMMme 1o (u3MKe OObEeIMHEHBl B OOLIUI CIHCOK yYEHHYECKUX
MpakTUYecKux padoT. Beifenenne B yka3aHHOM mepedyHe 1abopaTopHBIX padorT,
OPOBOAMMBIX JJIi KOHTPOJSL M  OLIEHKM, OCYLIECTBISETCS y4aCTHUKAMU
00pa30BaTeNIbHOTO Mpollecca HUCXOAs M3 OCOOEHHOCTEW IUIAHMPOBAHUS U
ocHameHus: kabunera Qusuku. Ilpu »5>TOoM obOecmeunBaeTcss OBIaJACHHE
00y4alIMMUC YMEHUSAMH IPOBOAUTH KOCBEHHBIE W3MEPEHUs, HMCCIEAOBAHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIWYHMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
IPENIOKEHHBIX TUITOTES.

Pemenne pacy€THBIX M KayeCTBEHHBIX 3aJlady € 3aJaHHOM (hU3MYECKOU
MOJIEJIBIO, TIO3BOJISIFOLIEE MPUMEHSATh U3yYECHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK

U3 OJIHOTO pa3fesia Kypca, Tak U MHTETpUpys 3HAHUS W3 pas3HbIX pasaenos. [
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KauyeCTBEHHBIX 3a7ad MPHOPUTETOM SBJISAIOTCS 3aJaHUs Ha OOBSICHEHHE
NpoTeKaHuss (U3NYECKUX SBICHUH H TIPOLIECCOB B OKPYKAIOUIEH JKW3HH,
TpeOyromue BbIOOpa  (U3MYECKOW MOAENM MJIs CHTyalldd  IMPAKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ T1peboBanuamu DPIOC COO k mMarepuasbHO-
TEXHUYECKOMY OOECIeYeHHI0 yd4eOHOTro Tpoiecca 0a30BBIA YPOBEHBb Kypca
¢$u3KMKN Ha YPOBHE CpelHEro 001ero oopa3oBaHus JOJDKEH U3Y9aThCs B YCIOBHSIX
IpeIMETHOr0 KabuHeTa (M3MKH WM B YCJOBMSIX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHO-HAyyHOro Iukia. Hanwume B kabuHere Qu3uku
HEO0O0XOMMOTr0 J1ab0paTOpHOTO OOOPYAOBAaHUS IS BBIIIOJHEHUS YKa3aHHBIX B
nporpamMme 1o (GU3MKe YICHHYECKHX MPAKTUYECKUX paboT U IEMOHCTPALMOHHOTO
000py10BaHUs 0053aTENIBHO.

JleMOHCTpallMoOHHOE 000pyJoBaHHE (POPMHUPYETCS B COOTBETCTBUU C
NPUHIUIIOM MHHAMAQIBHOM  JIOCTAaTOYHOCTH H  OOECHeuMBaeT IOCTaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBhIX JEMOHCTpAIUi Jis
UCCIIC/IOBAHMSI  M3y4YaeMbIX  SBICHHWA H  MPOIECCOB, OMIMPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe o00OpynOBaHHE [JS YUYECHHUYECKHX MPAKTHUYECKHX pPadoT
dopmupyeTcss B BHIE TEMAaTUYECKUX KOMILUICKTOB M 00ECIEUYMBaeTCS B pacyére
OJIHOTO KOMILJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4ecKhue KOMILJICKTHI
7a060paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCTIOJIb30BaHUU aHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBHIX 1a00paTOpUd.

OcHo8HbIMU YenamMu U3yyeHus QU3UKU 8 0ouem oopa308anul AIAI0MCsL:

dopMHUpOBaHHWE HHTEpPECa U CTPEMJICHHS OOYyYalolmmxcs K HayYHOMY
U3yYeHUIO TPUPOABI, PpA3BUTHE WX HWHTCIUIGKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEW;

Pa3BuTHe mpencraBieHHI 0 HAydHOM METOJE TO3HaHWs U (HOPMHUPOBAHUE

HCCJICAOBATCIILCKOTO OTHOIICHUS K OKPYKAOIIHUM SABJICHHAM;



dopMUpOBaHUE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yJbTaTa U3yueHHUs] OCHOB
CTpPOEHUs MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopMupoBaHWE yMEHUN OOBICHITH SBICHUS C  HCIOJIH30BAHUEM
bu3nYecKuX 3HaHUN U HAYYHBIX JOKA3aTeNbCTB;

dopMUpOBaHUE TPEACTABICHUNA O POIM (U3HKU ISl PA3BUTHUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

Llocmuoicenue smux yenei obecneuusaemcs peuieHuem ciedyrouux 3a0ad 8
npoyecce uzyyeHus Kypca Qu3uku Ha ypoeHe cpedne2o obuje2o oopazoeanusi:

[Ipuo6peTeHne cucTeMbl 3HaHUM 00 00IMMUX (PU3MIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX,  TEOpHUsAX,  BKJIIOYAas  MEXaHWUKY,  MOJIEKYJSIDHYIO  (PUBHKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTHI aCTPOPU3HUKHY;

dopMUpOBAaHUE yMEHUM MPUMEHATH TEOPETHUYECKUE 3HAHUS IS
00BsCHEHHS] (PU3NUYECKHUX SIBIICHUN B TPUPOJE U IS MPUHSATUS MPAKTUYECKUX
pEILICHUN B MOBCEIHEBHOW KU3HU;

OcBoeHue cnoco0OB pelleHus pPa3juYHbIX 3a37a4 C SBHO 33JaHHOU
bu3nYecKoil MOJENBI0, 3a/lad, MOAPAa3yMEBAIOIINX CAMOCTOSTEIHHOE CO3JaHUE
bu3nYecKoil MOJEIH, COOTBETCTBYIOLIEH YCIOBUSM 3a/1a4K;

[Torumanve (HU3NIECKUX OCHOB M TPUHIIUAIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUUYECKHX MTPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPEIY;

OBnazieHue METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS M MPOBEIEHUS
bU3MYeCKuX OKCIIEPUMEHTOB, aHaldW3a W HWHTEpIpeTanuu uH(popMmaimy,
onpeeeHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTara;

Coznanve ycnoBUUM JUisi pa3BUTHUSI YMEHHI MPOEKTHO-UCCIEA0BATEbCKOM,
TBOPYECKOU EATENBHOCTH.

Obuwee uucno uacos, peKoMeHOO8aHHbIX 015 uzyuenus guzuku — 136 uwacos:
6 10 xnacce — 68 uacoe (2 yaca 6 neoenro), 6 11 xnacce — 68 uacoes (2 uaca 6

Heoe).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHU
YYEBHOI'O IIPEIMETA «®PU3UKA»

OcBoenue yyebHoro mpenmera «®u3uka» Ha YPOBHE CPEAHEro OOILEro
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECMEYUTH TOCTIKCHHE CIIETYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIHTATOB.

Jluunocmuvle pezynbmamsl OCBO€HMsI ydeOHoro mnpenmera «Duszuka»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YYArONINXCsI PYKOBOCTBOBATHCS
cOpMUPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TIO3UTUBHBIX BHYTPEHHHX  YOEXAEHWH, COOTBETCTBYIOIIMX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOILECCE PEANM3alui OCHOBHBIX HAlpaBICHUN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxnaHCKOro BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIUKU 00YUaIOIIEerocsi Kak akTUBHOIO
¥ OTBETCTBEHHOTO YJIEHA POCCUHUCKOT0O OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOILEYETOBEUECKMX T'YMAaHUCTUYECKHX H
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHU3alluu;

YMEHHUE B3aUMOJICMCTBOBATh C COUUAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUHU
¢ UX QYHKIUSMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKON NEATEIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTh pOCCUICKON IPaXKIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOWLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTUXEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKH U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

C(I)OpMPIpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHM:A, 3TUYCCKOI'O ITOBCACHUAA;
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CIIOCOOHOCTh OLIEHMBATH CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE DPEIICHUS,
OPUEHTUPYSCh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM 4YHCIIE€ B
NEATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYas OCTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) TpyAOBOTO BOCIIUTAHUS:

MHTEpEC K pas3inyHbiM cdepam MpodecCHOHATBHON NeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP
Oymyiel mpodecCuu M peaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) PKOJOrMYECKOr0 BOCITUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYPhl, OCO3HAHHE TIJI00ATBHOTO
XapakKTepa KOJOTUUECKHUX MPOOIIEM;

IUTAHUPOBAHUE M OCYILECTBIIEHUE JEUCTBUI B OKpYy’XKarolleld cpeae Ha
OCHOBE 3HAHUS LIEJEN YCTOMUYUBOTO PA3BUTHUS YEJIOBEUYECTBA;

Pacmipenue ombiTa ACSTENHHOCTH DKOJIOTHYECKOW HAMPABICHHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUMN 1O (PUBHUKE;

/) UEHHOCTH HaYyYHOTI'O TO3HAHUSL:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHWE IIEHHOCTH HAyYHOW MESITEIBHOCTH, TOTOBHOCTh B IPOIIECCE
u3yyeHus: (QU3MKA  OCYIIECTBISATh  MPOEKTHYID M MCCIEIOBATEIbCKYIO
NEeSATeTLHOCTh HHANBUAYAILHO U B TPYTITIC.

B mporiecce mocTrkeHUsT TMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Qusuke I8 YpPOBHA CpeaHero oOmiero oOpa3oBaHUA YOOydaromuxcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJUICKT, MIPEATNOIAT AFOTIHIA

c(hOpMUPOBAHHOCTb:



CaMOCO3HaHus, BKJIFOYAIOIIETO CIIOCOOHOCTH IIOHUMATh CBOE
OMOIIMOHAJILHOE COCTOSIHWE, BHUACTh HAIPaBICHUS pPa3BUTHSI COOCTBEHHOMU
AIMOIMOHAIILHOM Cdephl, OBITh YBEPEHHBIM B cebe;

CaMOpETYyJIMPOBaHUs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMHY, BKIIOYAIOIIEH CTpEMJICHUE K JTOCTH)KCHHIO L] H
yCcrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS W3 CBOUX
BO3MOXHOCTEH;

OMIIATHH, BKIIOYAIOMIEH  CIIOCOOHOCTh  ITIOHHMAaThb  OMOIMOHAILHOE
COCTOSIHHE JIPYTUX, YUYUTHIBAThH €T0 MPU OCYIIECTBICHUN OOIICHHS, CHOCOOHOCTH K
COYYBCTBHIO U COIIEPEKUBAHHUIO;

COIMAIBHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAWBAThH
OTHOIIIEHUSI C IPYTUMHU JIIOJbMHU, 3a00TUTHCS, MPOSIBIATH MHTEPEC M pa3peliaTh
KOH(JIUKTHI.

Memanpeomemuvie pe3yibmamuvl OCBOCHUS MPOTPAMMBI CPETHETO OOIIEro
00pa3oBaHMS TODKHBI OTPAXKaTh:

OBnajzieHNe YHUBEPCATLHBIMU TT03HABATEIILHBIMU JACHCTBUSMU:

1) Ga30BbI€ JIOTHYECKUE IEHCTBHUS:

CaMOCTOSATEIIbHO  (OpMYyJNHpOBaTH M aKTyallM3UpOBaTh  IPoOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OmpeneaTh IEIN JACSITCIBHOCTH, 3a/laBaTh IapaMeTpbl U KPUTEPUH UX
JIOCTHIKEHHS,

BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B  PacCCMATPUBAEMBIX
(bU3UYECKUX SBICHUIX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJEMBbI ¢ YUYETOM aHAIHM3a HUMEIONTUXCS
MaTepHaTbHBIX M HEMATePUAITLHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B  JCATEIBHOCTh, OIICHUBAaTh COOTBETCTBHE

pE3yJIbTAaTOB LECJIAM, OICHNBAThL PUCKHU HOCJ'ICI[CTBI/Iﬁ ACATCIBHOCTH,



KOOPIMHUPOBaTb U  BBHIMOJNHATH pabOTy B  YCIOBHUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbI€ UCCIIEAOBATENBCKUE ICHCTBHS:

BJIQ/IETh HAYYHOM TEPMHHOJIOTHEW, KIIOYEBBIMU TMOHATUSMU M METOJaMU
buznyecKoil HayKu;

BJIAJICTh HaBbIKaMH Y4e€OHO-HCCIIeI0BATEIbCKON U MPOEKTHOM NeSTETbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEILHOMY HOUCKY
METOZOB pEeLIeHHUs 3a1ad (U3NYECKOTO COJCpXKaHUS, MPUMEHEHHUIO Pa3IUYHbBIX
METO/I0B TIO3HAHUS;

BJIQ/JIETh BUJAMHU JIEATEIBHOCTH IO TOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTanuy, IpeoOpa3oBaHUI0 W MPUMEHEHUI0 B Pa3IMYHBIX Yy4eOHBIX
CUTYalUsAX, B TOM YMCIIE MIPH CO3JJaHUH Y4eOHBIX IPOEKTOB B 001aCTU (DU3HKHY;

BBISIBJISITh NPUYMHHO-CIICCTBEHHBIE CBA3M M AaKTyaJHU3UpOBaTh 3ajady,
BBIJIBUTaTh TUNOTE3y €€ pEeUIeHHs, HAaXOAWTb apryMEHThl AJIs J0Ka3aTeJIbCTBa
CBOMX YTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAM3UPOBaTh TOJNYYCHHBIE B XOJE€ pELICHHsS 3aJa4dl pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTENbHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh PHOOPETEHHBII OIBIT;

yMETh MEPEHOCUTh 3HaHUS 1O (u3MKe B TNPAKTUUYECKYIO O0JIACTh
KU3HECATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEHU, IIPeJIaraTh OPUTHHAIbHbBIE MOJXOAbl U PELICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

3) pabota ¢ uHbopMaIHeCi:

BJIa/IETh HABBIKAMU MOJy4eHus: HH(GOpMaluu (HU3MUECKOTO COJEPKaHUs U3

HCTOYHHUKOB PpPA3HBIX THUIIOB, CaMOCTOSATCIbHO OCYIICCTBJIATH IIOMCK, aHAJIM3,
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CHUCTEMATHU3AIMI0O U HMHTEPHpeTaIui0o MHPOpMAIuu pa3IuvHbBIX BUIO0B U (opMm
NIpeCTaBIICHUSI;

OIICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEACTBA HWH(POPMAIMOHHBIX W  KOMMYHHUKAIITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3amady  C CcoOMofeHHEeM TpeOOBaHWN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, peCcypcocOepexeHrs, TMPaBOBBIX W  JTHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MTaCHOCTH;

CO3/laBaTh TEKCThl (PU3UYECKOTO COACPKAHUS B Pa3WyHBIX ¢dopmaTax ¢
y4ETOM Ha3HaueHUs MH(OpMAIK U 1IEJIEBON ayIUTOPUH, BBIOWpas ONTUMAIBLHYIO
dbopMy TIpeCTaBICHHS ¥ BU3YaTH3aIlUH.

OBiajieHre YHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMM:

1) oOmenwue:

OCYIIECTBIISAITh OOIIEHHE Ha YpoKax (U3MKM U BO BHE-ypOUHOH
JeSITEILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHTyalld ¥  CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIarath CBOIO TOYKY 3PEHUS C MCIOJb30BaHUEM
SI3LIKOBBIX CPEJICTB.

2) COBMECTHas AeSITeIbHOCTD:

MMOHUMATh W WCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBUIYATHHOU
paboTHI;

BBIOMpaTh TEMATUKy U METOJIbI COBMECTHBIX JIEUCTBUU C Y4€TOM OOIIMX
WHTEPECOB, U BO3MOXKHOCTEH Ka)KJ0T0 YjeHa KOJUICKTHBRA,;

NpUHUMATh II€JIM  COBMECTHOM  JIEATEJIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATh JACHUCTBUA NO €€ NOCTHXEHHIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacnpenensiaTh poiau ¢ Y4E€TOM MHEHHMHA YYaCTHHUKOB, OOCYXAaTh PE3yiabTaThl
COBMECTHOU paboOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa W KaXJAOTO yYaCTHUKA KOMAHIBI B

001U pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;
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Opeaiaratb HOBBIE NPOEKThI, OLIEHUBATh HJAEH C TO3WLHUU HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATETMYECKOE TOBEIECHHE B Pa3IMYHBIX
CUTYaIUSX, POSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIUATUBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYJISITUBHBIMU I€UCTBUSAMU:

1) camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JacTH
GU3MKM U aCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh H (POPMYIUPOBATH
cOoOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISATh IJIAH PELICHUS PACUYETHBIX M KAaYECTBEHHBIX
3aj]a4, MJIaH BBIOJIHEHUS MMPAKTUYECKONW pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpATh paMKH Y4EOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JenaTh OCO3HAHHBIM BBIOOP, apryMeHTHpOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 3a PEILICHMUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIMUA B 00JacTU
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YIHTATOB LETSIM;

BJaJeTh HABbIKAMM  MO3HABATEJIbHOM  pediieKcuM Kak  OCO3HaHUS
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAaHMUII;

UCIIOJIb30BaTh MPUEMBI pepiieKkcun AJisl OLEHKU CUTYal[H, BbIOOpa BEPHOTO
peLIeHMS;

OLIEHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apryMEHTbl JAPYTHX IpPU aHAJIU3€ pe3yJIbTaToOB

JACATCIBbHOCTH.
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3) npuHATHE CEOs U APYTHUX:

PUHUMATH Ce0s1, TOHMMAas CBOM HEJAOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApPryMEHThl JAPYrMX NPU aHAIM3E PE3YJbTAaTOB
JIEeATEILHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OIMIHOKY.

Ilpeomemnvle pe3yrbmamel OCBOSHUS MporpaMMbl o (usuke. B mporecce
u3yudeHus kypca ¢uzuku 0a30Boro ypoBHs B 10 kjaacce 00ydaroniuics HayYnuTCs:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (Pu3uKu B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTHUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TEXHOJIOTHH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepuajibHas TOYKa, MHEepIHAJIbHAs CUCTEMa OTCUETa, aOCOTIOTHO TBEPAOE TEO,
WJICAIBHBIN Ia3, MOJEIIH CTPOCHUS Ta30B, )KUJAKOCTEW U TBEPABIX TEI, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MPU PEIICHUH (PU3NUECKHUX 3a]1a4;

pacrio3HaBath (pu3nueckue siBJaeHUs (IIPOILEeCcChl) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPAMOJMHEHHOE
NBIDKEHUE, CBOOOJHOE TMaJIeHWe TeJ, IBIKEHHWE IO OKPY)KHOCTH, HHEPIIUS,
B3auMoiecTBre Ted, nuddy3us, OPOYHOBCKOE NBMWXECHHUE, CTPOSCHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIAXKIESHHUH ), TETUIOBOE
PaBHOBECHE, WMCHAPEHUE, KOHJCHCALHUS, IUIABJICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJIAKHOCTb BO3/1yXa, MOBBIIEHHUE JABJICHUA T'a3a MIPU €r0 HAarpeBaHUU B 3aKPBHITOM
cocylie, CBSI3b MEXAy IlapaMeTpaMHu COCTOSIHMSI Ta3a B  M30Ipolieccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OTIMCBHIBATh MEXAHWYECKOE JBMIKEHUE, MCIOJIb3Ysl (PU3MYECKUE BEIUUUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tela, Cuia,
MMITYJIbC T€JIa, KNHETUYECKas JHEPTusl, MOTCHUUAIbHAA YHEPTUS, MEXaHWYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPU OMNHCAHUMU TMPABUIBLHO TPAKTOBATH

(I)I/IBI/I‘—ICCKI/II\/’I CMBICJI HCHOJB3YCMbIX BCJIIMYWH, HUX 0003HAYECHHUSA U CAHMHUIIBI,
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HaxOoJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMYMHAMM;

ONKMCHIBATh WM3YUYECHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBIICHUS,
UCIIONB3Ys (U3MUeCKue BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIlepaTypa, CpeaHss
KUHETHYECKAsl DHEPrUsl XaOTUUYECKOIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; IPU  OIMKMCAaHUU
MPaBUJIBLHO TPAKTOBAaTh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEIWYWH, WX
0003HaYeHUs W €AWHUIBI, HAXOJIUTh (QOPMYJIbI, CBA3BIBAIOIIME JTAHHYIO
(U3NYECKYIO BEIMYUHY C APYTUMHU BEIMYMHAM;

ONMCHIBATh  M3YUYCHHBIE  DJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
ANIEKTpUYECKUE SBIEHUS (MPOIECCHI), HUCMOJB3Ys (PU3UYECKUE BEJIMYUHBIL:
IIEKTPUYECKUN 3apsll, IEKTPUUECKOE MOJIE, HANPSKEHHOCTH IOJIA, NOTEHIINAM,
pPa3HOCTh TOTCHIMAJIOB;, MPH OMHCAHUHM TPABWIBHO TPAKTOBATh (DU3NUECKUN
CMBICTT HCIIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYECHUS W €IUHMIIBI; YKa3bIBaTh
dbopMymbI, CBSA3BIBAIONIME JAHHYI (PU3WYECKYyI0 BEIWYMHY C JAPYTUMHU
BEJIMYNHAMM;

aHAIM3UPOBATh (PU3UYECKUE MPOIIECCHl U SBJICHHSI, UCTIONB3YS (PU3HUECKUE
3aKOHBI U MIPUHIMUIIBL: 3aKOH BCeMHUpHOTO TsArotenus, I, II u III 3akonsr HetoToOHa,
3aKOH COXpPAHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHEHUS HWMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMNA CWJI, NMPUHIUII PABHONPABUS WHEPLHUAIBHBIX CHUCTEM
OTCUE€TA, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKON IHEPrUU TETJIOBOTO JIBUKECHUS MOJICKYJ C
aOCOIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsiga, 3akoH KyJlioHa, NOpuITOM paszindaTh CIOBECHYIO
(GbOpMyTUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BHIPAKEHHUE W yCJIOBUS (TPAHMIIB,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TMPUHIMIBI JEHCTBUS  MaIlWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinudaTh YCJIOBHS MX O€30MaCHOTO WCIIOJIH30BAHUS B

IMOBCEIHEBHOM KHU3HU;
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BBIMOJIHATh SKCIEPUMEHTHI [0 HCCIEIOBAHUIO (PU3NYECKUX SIBICHUM U
IIPOLIECCOB C HCIIOJB30BAHMEM IPSAMBIX, M KOCBEHHBIX W3MEpPEHUH, NPU 3TOM
dbopMmynupoBath mpoOsieMy/3amady W TUMOTE3y YyYeOHOTO DKCIIEPUMEHTA,
coOuparb YCTaHOBKY H3 MPEUIOKEHHOIO O0OpYJOBAaHHSA, MPOBOAUTH OMIBIT U
(dbopMyIIMpOBaTh BHIBOBI;

OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUS HPU3NUECKUX BEIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh N3BECTHBIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHNH;

UCCIIEZIOBaTh  3aBUCUMOCTU  MEXAYy (U3NYECKUMHU  BEIMUYMHAMU  C
UCIIOJIb30BAaHUEM INIPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
¢uKcHpoBaTh PE3yNbTAaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIUYUH B
BUJIE Ta0OnMIl U rpauKOB, AEJIATh BBIBOJBI 10 PE3yJIbTaTaM UCCIICOBAHMUS;

coOmro1aTh mpaBuia 0€30MacHOro TPy/ia MPHU MPOBEIECHUN UCCIICIOBAHUNA B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
JESATEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemate pacy€THble 3aJaud C SIBHO 3aJaHHON (PU3UYECKONH MOJEIbIO,
UCTIONB3YS (pr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaAIM3a YCIOBHS 3aJa4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (POPMYJIBL,
HEOoOXOUMbIe NIl €€ pelleHUs, NMPOBOAUTh Pacu€Thl M OLICHMBATh PEAJbHOCTH
MOJIy4YE€HHOTO 3HAUY€HUs (PU3HUUECKON BEIUYUHBL;

pemars KauyeCTBEHHBIE 3a1a4u: BBICTPANBaTh JIOTHUYECKH
HEIIPOTUBOPEUYMBYIO LETNOYKY paCCykACHUM C HCIOJIb30BAHUEM H3YUYEHHBIX
3aKOHOB, 3aKOHOMEPHOCTEH U (PM3HUECKUX SBICHHI;

UCIOJb30BaTh  IMPU  pEIIEHMHM  y4eOHBIX  33Jad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TOMYJSpHON MHGOpMaIUH, MOJTYYCHHON U3

PAa3JINYHBIX HCTOYHHUKOB, KDUTHYCCKN aHAJIU3UPOBATH IMOJIYy4aCMYTO I/IH(I)OpMaI_II/II-O;
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NPUBOJUTH MPUMEPHI BKJIa/Ia POCCUMCKUX U 3apyOekKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSICHEHHE IPOILIECCOB OKPY’KAIOIIEr0 MHpa, B pPa3BUTHE
TEXHHUKH U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU KU3HU
i obecrieueHus: 0€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpPaAMH U TEXHHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 370POBbS M COOJIOCHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPY>KalOILLEH Cpele;

paboTaTh B TpyMNE C BBIIOJHEHHEM PAa3JIMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATh PadOTy TPYIIbl, PalUOHAIBHO pACHPEACNATh OO0S3aHHOCTU U
IJJAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, OLIEHUBATh BKJIAJ
Ka)KJ0T0 U3 YYaCTHUKOB TPYMIIBI B pELICHHE paccCMaTpUBaeMOil MpoOIEMBbl.

IIpeomemmnsbie pe3ynrbmamsl OCBOEHUS TIporpamMmsl 1o ¢usuke. B nponecce
U3y4deHus Kypca ¢pu3nku 6a30Boro ypoBHs B 11 kiacce 00ydaronuiiCsHayIuTCs:

J€MOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHbI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TNPUMEHEHUS HW3YYCHHBIX (PUINYECKUX MOJEIICH:
TOYEYHBIN JIEKTPUUECKUH 3apsJ, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJb aTOMHOTO f/ipa MPHU peleHUU (U3MUYECKUX
3az1adg;

pacno3HaBath (hU3MUECKUE SIBICHUS (ITPOLIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKU: AJIEKTpUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKLOWS, JACHCTBHE MArHUTHOTO IIOJS HA
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBbIE KoJeOaHusA U
BOJIHBI, NPSIMOJIMHEWHOE PACHpPOCTPAHEHUE CBETA, OTPAXKEHHUE, IMPEJIOMIICHUE,
uHTephepeHus, audpakuus U TOJpU3alMs CBETa, JHUCIEepCUs CBETa,

dotornextpudeckuii A3¢dext (PpororddexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHUE
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JUHEHYATOr0 CIEKTpa aToMa BOJOPOJa, €CTECTBEHHass W HWCKYCCTBEHHas
PalMOaKTUBHOCTD;

OMHCHIBATh HU3YUYCHHBIE CBOWCTBA BEIIECTBA (DIEKTPUUECKHUE, MArHUTHbBIE,
ONTUYECKHE,  OJEKTPUYECKYI0  MPOBOAMMOCTb  PA3IUYHBIX  Cpea) U
AIIEKTPOMArHUTHBIC SIBICHUA (TPOLIECCHI), MCMONb3Yysl (U3MUECKUE BEINYUHBI:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, 3JIEKTPUYECKOE HAMNPSKEHUE, HIIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHLMANOB, IEKTPOJABUKYIIAs cuia, paboTa TOKa,
UHAYKIHUS MarHuTHOTO MOJs, cuia Amrmepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKW, DHEPTUs 3JEKTPUUYECKOI0 M MArHUTHOTO TMOJIeH, MEepuoJl W YacToTa
KosiebaHuii B KojeOaTeNmpHOM KOHTYype, 3apsii M cuja TOKa B Ipolecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHMWi, (OKYCHOE pAacCTOSIHHE U
ONTUYECKas CHUJIa JIMH3bI, MPU OMHMCAHUM NPABUIBHO TPAKTOBATH (HU3NYECKHIA
CMBICTT HCHOJBb3YyEMbIX BEJIWYMH, WX OOO3HAUYEHHS W €JAMHMIIBI, YKa3bIBaTb
dopMyIbl, CBSA3BIBAIOIIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU;

OMHUCHIBATh HM3yUYEHHBbIE KBAHTOBBIC SIBICHHUA W MPOLECCHl, HCIOIb3YS
¢u3nueckue BEIUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETA, SHEPTHUS U UMITYJbC (POTOHA, IEPUO TOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SJ€p, MPH OINKCAHUU TPABUIBHO TPAKTOBaTh (U3MUYECKUN CMBICI
UCTIOJb3YEMBIX BEJIMYMH, MX OOO3HAUYEHUS M EIUHUIIBI, yKa3blBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYI0 BEIUYHHY C JAPYTUMHU BEITUYMHAMHU,
BBIYUCIIATH 3HAUYECHUE (PU3HUECKON BETUYUHBI;

aHaTM3UPOBaTh (PU3NUECKUE TPOLECCHl U SBICHMS, UCTIONB3Ys (pru3nuecKue
3aKOHBI M MPUHIUIMBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEIbHOTO U MapalIeIbHOTO
COEIMHEHUSI TPOBOJHUKOB, 3akoH JDxoyns—JleHna, 3aKoH 3JIEKTPOMAarHUTHON
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHEeHHE DWHINTeHHa 17 (oTtorddekra,
3aKOH COXpAaHEHMs HSHEPIrud, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXpPaHEHHs
3JIEKTPUUECKOTO 3aps]a, 3aKOH COXPaHEHMsI MaccoBOIO 4YHMCIa, MOCTysaTel bopa,

3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (GOPMYIUPOBKY
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3aKOHAa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBUS (TpaHUlbl, 0O0JIacTH)
PUMEHUMOCTH;

OTpeNeNsaTh  HalpaBJICHUE BEKTOpa HMHAYKIMM  MAarHUTHOTO  TTOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh U OMNHUCHIBATH H300pPaKEHHE, CO3/1aBaEMOE€ IUIOCKUM 3E€PKaJIOM,
TOHKOHU JTUH30M;

BBINIOJIHATh JKCIIEPUMEHTHI IO MCCIEIOBAHUIO (PU3WYECKUX SBICHUN H
MPOIIECCOB C HCIOJB30BAHUEM TMPSAMBIX, M KOCBEHHBIX HM3MEPEHUN: MPU ITOM
dbopmynupoBath npodiieMy/3aiadyy M TUNOTE3Y Y4eOHOTO HKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyAOBaHMS, MPOBOAUTH OMBIT U
(bopMyIpPOBATH BHIBOIHI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUs PU3NYECKUX BETUYUH, TIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEPEHUS W HWCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKHU MOIPEIIHOCTEN N3MEPEHNH;

UCCJIeIOBATh 3aBUCUMOCTU (DU3UYECKUX BEIMYMH C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHUH: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUIE TAOJIHUIl U
rpa(uKOB, AEIAaTh BHIBOBI IO Pe3yJIbTaTaM UCCIIEIOBAHMS;

coOmro1aTh mpaBuiIa 0€30MacHOr0 TPy/ia MPHU MPOBEICHUN UCCIICIOBAHUNA B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4YeOHO-UCCIEeNOBATEILCKOM U MPOEKTHOU
JESATETLHOCTH C WCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pya0OBaHUS;

pemiaTh pacu€THble 3a7aud C SBHO 3aJaHHOM (PU3MYECKOH MOJENbIO,
UCIOJTB3YS (PU3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a91
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3MUECKHE BEIMYMHBI U (OPMYIIHI,
HEOOXOaUMBbIC I €€ pElIeHHs, MPOBOIUTh PACU€Thl U OIEHWBATH PEATBHOCTH
MOJTyYSeHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI,

pemarhb KauyeCTBEHHbIE 3a/1ayu: BBICTPAaUBaTh JIOTUYECKH
HEMPOTUBOPEUYHMBYIO IIETIOYKY PACCYXICHHH C HWCIOJb30BAHUEM HW3YYEHHBIX

3aKOHOB, BaKOHOMCpHOCTCﬁ )41 q)HSI/I‘{CCKI/IX SIBIICHU;
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UCIOJIb30BaTh  NpU  pEHIeHHMH  y4eOHbIX  3a7ad  COBPEMEHHBIE
uH(OPMAIMOHHBIE TEXHOJIOTUH JIsSl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TIPEJCTaBICHUS y4eOHOW U HAyYHO-TOMYJSpHON MHGOpMAIUK, MOJTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJTy4aeMyIo HH(OopMaIuio;

OOBSICHATh MPUHIUIBI ACHCTBUS MallMH, MOPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCIOBUS UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;

MPUBOIUTH MPUMEPHI BKJIAAa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIET0 MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTU;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUA MO (PU3MKe B MOBCEIHEBHOM >KU3HU
JU1s1 obecnieueHrst 6€30MacHOCTH MPU O0palleHur ¢ MpudopaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIOICHUS HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYKAIOUIEH CPEJIE;

paboTath B TpYyNIE C BBINOJHEHUEM pPa3IMYHBIX COLHUAIBHBIX POJIEH,
IUIAHUPOBAaTh PabOTy TPYNIbl, PAMOHAIBHO PACIPEAEATh OOS3aHHOCTH U
IUIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CHUTYyallUsiX, OLEHUBATH BKJIAJl

Ka)KJ0T0 U3 YYaCTHUKOB TPYMIIBI B PELICHUE paccCMaTpUBaeMOoil MpoOIeMBbl.
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COIEPKAHUE YYEBHOTI'O IIPE/IMETA «®PU3UKA»

Pa3zoen 1. Quzuka u memoosl HAYYHO20 NOZHAHUAL.

®usuka — Hayka o npupone. HayuHnble METOIBI MO3HAHUS OKPYKAIOLIETO
mupa. Ponb 3KcriepuMeHTa MW TEOPUM B NPOLECCE MO3HAHUS MPUPOIBI.
DKCHEepUMEHT B (PU3HKE.

MonenupoBanue (pu3nuecKux sIBICHUN M TporeccoB. HaydyHble THMOTE3BI.
duznyeckre 3aKOHbl U TEOpUHU. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mMecto ¢pusuku B HOpMHPOBAaHHHM COBPEMEHHOIN HAay4HON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIbHOCTH JIFOICH.

JleMoHCTpauuu.

AHanoroBble W LHU(PPOBBIE HU3MEPUTENbHBIE MNPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Pa3zoen 2. Mexanuxa.

Tema 1. Kunematuka

Mexanuueckoe aBmxeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBMXKECHMS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) WU
YCKOPEHHE MAaTEpUAIIbHOW TOYKHM, MX NPOEKLUHMH HAa OCH CUCTEMBI KOOpPIMHAT.
ClioxeHue nepemMeneHuil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsIMOJUHEHOe ABMkeHue. I'paduku
3aBUCHMOCTH KOODJIHMHAT, CKOPOCTH, YCKOPEHHUsS, IIyTM U IIEPEMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TIazieHue. Y CKOpEHHE CBOOOTHOTO TTaIeHUS.

KpuBonuneitHoe aBuxeHue. JIBW)KEHHME  MaTEpUAIbHOM  TOYKHA IO
OKPYKHOCTH C IMMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, TUHENHAA
ckopocTs. [lepuon u yactora oOpaiienus. LleHTpocTpeMuTeNIbHOE YCKOPEHUE.

TexHuyeckne yCTpOMCTBA W NPAKTHUYECKOE NPHUMEHEHHE: CIIUAOMETP,

ABWXKCHUC CHAPAI0B, HCITHBIC U peMéHHBIe nepecaadn.
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JlemoHcTpanuu.

Mopenb cucteMsl OTCUYETA, UIUTFOCTpALMsd KHHEMAaTUYECKUX XapaKTEPUCTUK
JBH>KCHMUSL.

[IpeoOpazoBaHue NBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3AyX€E U B Pa3pEeKEHHOM POCTPAHCTBE.

HaGnronenue nBwkeHHsi Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHus: CBOOOTHOTO TaACHMUS.

HanpasneHue ckopocTu Ipu ABUKEHUH MO OKPYKHOCTH.

VYyeHnueckuit SKCIIEpUMEHT, JIabOpaTOpHbIE PaObOTHI

N3yueHne HEpaBHOMEPHOIO JABUWKEHUS C LIEIBIO ONPEACIEHNS] MTHOBEHHOM
CKOpOCTH.

HUccnegoBanne COOTHOLIEHUS MEXKAY NyTAMH, MPOWUJICHHBIMH TEIOM 3a
MOCJICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBMKEHNS IIAPHUKA B BA3KOM KUIKOCTH.

N3yuenue ABMKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JlunaMuka.

IIpyammn  otHOocuTenvbHOCTM  ['amunes. IlepsBeii  3akoH  HerotoHa.
HNuepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepnosunuu cui. Bropoit 3akon HeroToHa
JUI MaTepralibHON TOUKU. Tperuit 3akoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtaAroreHus. Cuma Tsxkectd. llepBag kocMuueckas
CKOpOCTBb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl TpeHus (MOKOs, CKOJIbKeHMSs, KaueHus). Cuia TpeHus.
Cyxoe Tpenue. Cuna TpeHUs! CKOJIbXEHHUS U cuia TpeHus nokos. Kosdduuuent
TpeHus. Cuia CONpOTUBIICHUS MPU JABUKEHUU TeNa B KUIAKOCTH WJIU Ta3e.

[ToctynaTenbHOE U BpalaTeabHOE JBMKEHHE a0COTIOTHO TBEPAOTO TeEa.

21



MOMEHT cuiIbl OTHOCUTENBHO OCH BpameHus. llnedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: NOAIINITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHCTpauuu.

SlBnenue nHepuum.

CpaBHeHHE MacC B3aMMOAEHCTBYIOIINX TEJL.

Bropoi 3akon HeroTona.

N3mepenue cu.

CnoxeHune CuiL.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT Ae(OpMaIliH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHUH.

CpaBHEHHE CHUJT TPEHHUSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

VYcnoBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

VYyeHnueckuit SKCIIepUMEHT, JIa0OpaTopHbIE PaOOTHI

Nzydenne nuxeHus Opycka 1o HaKJIOHHOW MIOCKOCTH.

Hccnenoanne 3aBUCUMOCTU CHJI YIPYTOCTH, BO3HUKAIOWIKUX B MPYKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

Hccnenopanne yciaoBUM paBHOBECHS TBEPAOTO TeEJla, MMEIOMIETO OCh
BpAILCHUS.

Tema 3. 3aKkOHBI COXpaHEHHS B MEXAHHKE.

Nmnynbec maTepuanbHOM TOYKHM (Tena), CUCTEMbl MaTEPHUANbHBIX TOYEK.
NMnynbe cuilbl U U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunernueckass sHeprusi mMaTepuaibHOM TOUKH. TeopeMa 00 H3MEHEHHUU
KUHETHUYECKOW SHEPTUU.

[ToreHunanbHas DHEPrUsl. [ToreHumanbHas DHEPTUS yIpyro
nedopMupoBaHHON — mpyxuHbl. [loTeHuumanbHas SHeprus Teida  BOIU3U

IMOBEPXHOCTHU 3emiu.
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[loTeHnmanbHble ¥ HEMOTEHIMalbHble  cuibl.  CBsi3b  pabOTHI
HEMOTECHIMAIbHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HIHEPIHMU CUCTEMBI TEI.
3aKOH COXPAHEHUS] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue yCTpoMCTBa M NMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMNED,
IPY>KUHHBIN MUCTOJIET, IBMOKEHUE PAKET.

JlemoHcTpanum.

3aKOH COXpaHEHUs UMITyJIbCA.

PeaktuBHOE IBUXKEHUE.

[lepexo NOTEeHIMAILHON YHEPTUN B KUHETHYECKYIO M 0OOpaTHO.

Y4eHnuecKuil IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

N3yueHnne aOCONIOTHO HEYNPYTOro yjapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C H3MEHEHHEM MEXaHMUYECKOM 3Hepruu
TeJla Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pazoen 3. Monexynapuas gpuzuxa u mepmoounamuxa.

Tema 1. OCHOBBI MONEKYISIPHO-KNHETHYECKON TEOPUH.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MOJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPABIX TEN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mopgens wupeanbHOro raza. (OCHOBHOE YpaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUHU HACANbHOrO raza. AOCOJIOTHas Temieparypa Kak mepa
CpEIHEW KWHETMYECKOM SHEPIUM TEIUIOBOIO JBMXKEHHS dactul rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenaeneeBa—Kianeitpona.

3akon JlanbToHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
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BenlecTBa. ['paduueckoe mpeacTaBlIeHHE H30IMPOLECCOB: H30TEPMA, H30XO0Da,
n3o0apa.

Texnuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
Oapomerp.

JlemoHCTpauuu.

OnbIThI, TOKA3bIBAIOLINE AMCKPETHOE CTPOCHHE BeIIEeCTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COCTUHEHU.

OmnbiTel 10 AU PY3UH KUAKOCTEN U TA30B.

Mojiens OpOyHOBCKOTO JIBUKEHMUSL.

Monaens onbita LTepHa.

OnbITHI, J0Ka3bIBAIOIINE CYILIECTBOBAHHE MEXKMOJIEKYJIAPHOTO
B3aUMOJIENCTBUSL.

Monenb, WUTIOCTpUpYIOLIas IPUPOIY JABICHH ra3a Ha CTEHKH COCY/a.

OnbIThl, WUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UACATBHOTO Trasa,
U30IPOLECCHI.

Y4eHnueCKui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

Omnpenenenne mMacchl BO3yXa B KIACCHOM KOMHATe HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, JABJICHHS U TEMIIEPATypPhl BO3/1yXa B HEH.

HccnenoBanne  3aBUCMMOCTH ~ MEXIY  [apaMeTpaMd  COCTOSIHUSA
pa3peKEHHOT0 Tasa.

Tema 2. OCHOBBI TEpPMOAMHAMUKH.

Tepmonnnamuueckas cucreMa. BHYTpeHHssI SHEPrUsl TEPMOJUHAMHYECKON
CUCTEMBI U cI0c0o0bI €€ n3MeHeHus. KonnuecTBo TemnoTel U padota. BHyTpeHHss
SHEprusi  OAHOATOMHOTO  HJEalbHOrO  rasa. Buasl  Temomnepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMS, U3Iy4eHHUE. Y IelbHAsl TEINIOEMKOCTh BELIECTBA.
KonnuecTBo TEMIOTHI MpH TEIIoNneperaye.

[TousitTue 06 amgmabatHOoM mporecce. IlepBblil 3aKOH TEPMOIUHAMHUKU.
ITpumeHeHrne NepBOro 3aKOHAa TEPMOJAMHAMUKM K u3ompoueccaMm. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepmoguHamuki. HeoOpaTMocCTh MpoI1eccCoB B MPUPOJIE.
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TennoBple  mamuHbl.  [IpUHOMOBL ~ JEWCTBUS  TEIUIOBBIX — MAIIKH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduimeHT moae3Horo
nevctBus TerwoBod mammHbl. [{ukn KapHo m ero koadduimeHT mose3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.

TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE NIPUMEHEHME. JBHUraTEllb
BHYTPEHHETO CrOpaHus, ObITOBOW XOJOJUIBHUK, KOHTUIIMOHED.

JlemoHcTpanuu.

M3MmeHeHrne BHYTpPEHHEW SHEPrHM Tella MPU COBEPIICHUU pPaOOThI: BBUIET
npoOKku U3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIMS).

N3MeHeHne BHYTpEHHEN dHEPruM (TEMITEPATYPBI) TEla IIPU TEIIONEpeaaye.

OnpIT 1O anuabaTHOMY pACIIMPEHUI0 BO3ayXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Monenn mapoBoil  TypOWHBI, JBUTATENsl BHYTPEHHEIO  CrOpaHus,
PEaKTUBHOTO IBUTATENS.

Y4eHnuecKuil IKCIEPUMEHT, JIa0OpaTOpHBIE PA0OTHI

N3mepenue yenbHON TEIIOEMKOCTH.

Tema 3. ArperatHble cOCTOSIHUSA BellecTBa. Pa30BbIE NEPEXOMBI.

[Tapoo6pa3oBanue u kKoHaeHcanus. Vcmapenue n kuneHue. AOCOTIOTHAS |
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBI nap. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTICHHS OT 1aBJICHUSI.

TBépnoe teno. Kpucramnmueckue u amopdHble Tena. AHU30TPONUS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUCTAIIM3aus. Y IeibHast Tersiora miasneHus. CyOaumarus.

VYpaBHeHuUe TenoBoro OanaHca.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATOPUMETP, TEXHOJIOTUU IOJYyYEHUSI COBPEMEHHBIX MAaTEPHAJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUU.

JleMoHCTpauuu.

CBoiicTBa HACBbIIICHHBIX I1apOB.
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Kunenuve npu noHW>KEHHOM [1aBJICHUMU.

CniocoObl u3MepeHust BIaKHOCTH.

Habmonenue HarpeBaHus  MaBiICHUS KPUCTAIITMYECKOTO BELIECTBA.

JleMoHCcTpanust KpuCTasioB.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0OpaTOpHbIE PA0OTHI

N3mepenne OTHOCUTENBHOW BIAKHOCTH BO31yXa.

Pazoen 4. dnexmpoounamuxa.

Tema 1. DnekTpocratuka.

OneKkTpu3aums Tell. OJEKTpUYecKuid 3apsan. JlBa BUOa DIEKTPUYECKHX
3apsa0B. 1IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsAa.

Bzaumopeiicteue 3apsinoB. 3akoH Kynona. TodedHbIl 3I€KTpUYECKUN
3apsia. DnekTpuueckoe mnoje. Hanpspk€HHOCTh snekTpuueckoro mnodia. [Tpunuun
CYIEPIIO3ULINHN DJICKTPUUECKUX TOJNeH. JIMHUKM HAnpsKEHHOCTH 3JIEKTPUYECKOTO
OJISL.

PaGora cun oamekrpocratmdeckoro  moss.  [lorenmman.  PasHocTh
noTeHUHAIOB. [IpOBOJHUKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM  IIOJIE.
Jlvanexkrpudyeckas MpOHULIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIEKTPOEMKOCTD INIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsyKEHHOr0 KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBA M IPAKTHMYECKOE IIPUMEHEHHME: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3allluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

JleMoHCTpauuu.

YCTpONCTBO M IPUHIIUII IEMCTBUS AJIEKTPOMETPA.

B3aumoenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

I[I/IG)JICKTPI/IKI/I B OJICKTPOCTATHUYCCKOM IT0JIC.
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3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAan
IJJACTUH, PACCTOSHUSI MEXKAY HUMU U JUAJIEKTPUUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

VYyeHnueckuit SKCIIepUMEHT, J1abOpaToOpHbIE PaOOTHI

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tewma 2. [TocTOSIHHBIN 31€KTpUUECKUd TOK. TOKM B pa3inMyYHbIX cpeaax.

OJEKTPUYECKU TOK. YCJIOBHUS CYLIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsixkenue. 3akon Oma i1 yyacTka Lenu.

DJIEKTPUYECKOE COMPOTUBIICHHUE. Y AECIBHOE CONPOTHBJIEHUE BELIECTBA.
[TocnenoBaTenpbHOE, MapALIEIIBHOE, CMEIIAHHOE COCTMHEHNE POBOJHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jkoyms—Jlenma. MoutHOCTb
AIEKTPUYECKOTO TOKA.

DIEKTPOJIBUXKYILAsl CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHUKA TOKA.
3akod OMa 11l TOJTHOM (3aMKHYTOM) 3yieKkTpuuecko mnenu. KopoTkoe 3aMblkaHUE.

OJNIEKTpOHHAasi  MPOBOJAMMOCTh  TBEPJBIX  METAIOB.  3aBUCUMOCTH
CONIPOTHUBJIEHUSI METAILIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MMYYKOB.

[TonympoBomauku.  CoOCTBEHHass W MPUMECHasT  MPOBOAUMOCTD
noJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B  pacTBOpax M  pacijlaBax dJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS TUCCOUHAIMUSA. DIIEKTPOJIN3.

OneKTpudecKkuii TOK B Tra3zax. CaMOCTOATENbHBI M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckre yCTpOMCTBA W NPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHUKMA TOKA, OJJIEKTPOHATrPEBATEIbHBIC TPHOOPHI,
AJIEKTPOOCBETUTEIIBLHBIE TTPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIH JTHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYIPOBOAHUKOBBIN TUO], TalbBaHUKA.

JleMoHCTpauuu.

I/IBMCpCHI/IC CHJIbI TOKAa M HAIIPAXKCHUA.
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3aBUCHUMOCTh CONPOTUBJICHUSI LMIMHIPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOLIA/IM TIOTIEPEYHOI0 CEUYEHUs U MaTepuaa.

CMemiaHHO€ COeTMHEHHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue BIEKTpOoABMXKYyLIEH cuibl. KopoTkoe 3amblkaHMe
raJIbBAHUYECKOTO JIEMEHTA U OILICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTD CONIPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psaa ¥ IpOBOAMMOCTB BO3/1yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

VY4eHnueckuil IKCIEPUMEHT, JIA0OpaTOpHbIE PAOOTHI

N3ydeHne cMEIaHHOTO COETUHEHHSI PE3UCTOPOB.

W3mepeHue 31eKTpOABMXKYIIEH CHIIBI HCTOYHMKA TOKA U €r0 BHYTPEHHETO
COTPOTUBIICHUS.

Hab6nronenue anextponusa.

Mesicnpeomemnule cesasu.

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kiacce OCyIIECTBIAETCS C
y4E€TOM COJEPKATEIBbHBIX MEXKIPEIMETHBIX CBS3€M C KypcaMu MaTeMAaTHUKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

MexnpeaMeTHbIE TOHATHUS, CBA3aHHBIE C HM3YyYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJICHUE, HAay4dHbId (DakT, runoresa, (u3anMyeckas BEIMYMHA, 3AKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJEIb, H3MEPEHHUE.

MaremaTtuka: peleHHE CHUCTEMbl YpaBHEHUM, JMHEWHas (QyHKUuS,
napaboJia, runepooia, Ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIUU Ha OCU KOOPAHUHAT, CJI0)KEHNE BEKTOPOB.

buonorus: Mexanndeckoe NBMKCHHE B KUBOU mpupoae, nuddysus, ocMoc,
TEIIO0OOMEH KUBBIX OPraHU3MOB (BU[bI TEILJIONIEPEAAYH, TEMIIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBICHUS B KUBOU MIPUPOJIE.

XUMUA: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,

MOJIb B€OIECTBA, MOJISIpHAs MacCcCa, TCIIJIOBLIC CBOMCTBA TBép,Z[I:IX TEJ, )KUAKOCTEH U
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ra3oB, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJMTHYECKAS IMCCOLIMALNSA,
rajJjbBaHHKA.

['eorpadus: BnaxXHOCTh BO3/AyXa, BETPbI, 0apOMETP, TEPMOMETP.

TexHosnorus: npeodpa3zoBaHue IBUKEHUN C MCHOJIb30BAaHUEM MEXaHU3MOB,
YYET TPEHUS B TEXHUKE, MOIAIIMIIHUKHU, HCIOJb30BAHUE 3aKOHA COXPAHEHHS
MMITyJIbCA B TEXHUKE (pakera, BOJAOMET WM JPYyTHE), JBUTraTelIb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJy4YEHUs COBPEMEHHBIX MATEPHUAIIOB, B TOM YHUCJIE HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHUE BJIEKTPONpUOOPOB,
KCEPOKC, CTPYUHBIN OPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuOopHl,
AJIEKTPOOCBETUTEIHLHBIC MPUOOPHI, TaJbBAHUKA.

Cooepoicanue obyuenus 6 11 xknacce.

Pazoen 4. Inexmpoounamuxa.

Tema 3. MarnuTtHoe noJie. DNeKTPOMarHuTHasi HHAYKIHUA.

[TocrosiHHBIE ~ MarHuThl.  B3anmoneicTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MaruntHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHiun cynepnosunnu
MAarHuTHBIX MOJieW. JIMHMM MarHUTHOM MHAYKUMU. KapThHAa JNWMHWKA MarHUTHOU
WHYKIUY T0JIS TOCTOSSHHBIX MarHUTOB.

MarautHOe mNoJie OPOBOJHHUKA C TOKOM. KapTuHa IJMHUKA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJ-HUKA, KaTyIIKu ¢ TokoM. OnbIT Opcrena. BzaumoaelicTere npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb W HampaBieHHE. JIBHKeHUE 3apsKEHHOU
YaCTHIIbI B OAHOPOIHOM MarHuTHOM mnoJe. Pabota cubl Jlopenna.

SIBileHME INEKTPOMAarHWUTHOM MHAYKIHMH. [IOTOK BekTOpa MarHuTHOM
WHIYKIUU. ODJEKTPOJBIKYILAs Cujla HWHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu @apanes.

BuxpeBoe snexkTpuyeckoe Imose. OJEKTPOABMXKYLIAs CHJIa HHAYKIUU B

IMPOBOJHUKE, IBMXKYIIEMCH IMOCTYIIATCIIBHO B OJHOPOJHOM MAariHMTHOM II0JIC.
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[IpaBuno Jlenna.

NHnyKTUBHOCTb. SIBIIEHME CaMOMHIAYKLUMH. OJEKTPOABIKYIIAS CHIIA
CaMOUHIYKIIUH.

DHeprusi MAarHUTHOTO TOJISI KATYLIKH C TOKOM.

DeKTpOMarHuTHOE IOJIE.

TexHudeckne yCTpOMCTBA W MNPAKTUYECKOE NPUMEHEHHE: IOCTOSIHHBIE
MAarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTUll, UHIYKIWOHHAS [1€Yb.

JlemoHcTpanum.

OmnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IMOJIEM.

JIvHUKM MHAYKUMHA MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cumnbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHune 3JIeKTPOMArHUTHOM UHIYKIIHH.

[IpaBuno Jlenna.

3aBUCUMOCTD 3IEKTPOABUKYIIEH CUIIbI UHAYKIHUHA OT CKOPOCTU U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIINH.

Y4yeHn4ecKkuii SKCIIEPUMEHT, JIA00paTOpPHBIC PAOOTHI.

N3ydeHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM.

Hccnenoanue neiCTBUS NOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHIYKIIHH.

Pazoen 5. Konebanus u 6onnui.

Tema 1. Mexanudeckue u 3JIeKTPOMAarHUTHbIE KOJIEOaHUSI.

KonebGarenbnas cucrema. (CBoOOAHbIE  MEXaHMYECKHME  KOJEOaHUS.
["apmonnyeckue konedanus. [lepuoa, wacrtora, amrmumryga u (aza xoneOaHUU.
[IpyXkMHHBIN MasTHUK. MaTreMaTH4eCKU MasTHUK. YPaBHEHHE TapMOHUYECKHUX

kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHUSX.
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KoneOarenbubiii kOoHTYyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHMS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAJIOrus MEXIy MEXaHUYECKUMH U
JIEKTPOMArHUTHBIMU KoJieOaHusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
HHEPIUM B UJICATBHOM K0JIEOATEIbHOM KOHTYpE.

[IpencraBneHue o 3aTyxammux KonedaHusx. BelHyKIeHHbIE MEXaHUUECKHE
koseOanusi. Pezonanc. BeiHy X AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

ITepemennsbiii  TOk. CHHYCOMOQIbHBIA NEPEMEHHBIMH TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ M JACHCTBYIOLIEE 3HAYEHHWE CHUIIbI TOKA U
HaIPSOKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepesaya u NOTPEOIECHUE DIEKTPUUECKON
DHEPrur. DKOJIOTMYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
VCITOJIB30BAHUS MJIEKTPOIHEPTHH B IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOHWCTBA W NPAKTUYECKOE NPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeay.

JlemoHcTpanuu.

HccnenoBanne mnapamMeTpoB KojeOaTeabHOW CHUCTEMBl (NMPYKUHHBIA WIN
MaTEMaTUYECKUA MASITHUK).

Ha6nronenue 3atyxaromux KojieOaHui.

HccnenoBanne cBOWCTB BHIHYXICHHBIX KOJIEOaHUH.

Habmtonienue pe3oHanca.

CB0OOIHBIC ANMEKTPOMATHUTHEIE KOJICOAHNUS.

OcuusutorpamMMsl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpu 1DOCIENOBATENBHOM COEOUMHEHHM PE3UCTOPA, KaTyIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopens TMHUY NEKTPONEPEAAYH.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI

HccnenoBaHue 3aBUCUMOCTH IEPUOJIa MaJIbIX KOJI€OaHUM rpy3a HA HUTU OT

JUTMHBI HUTH U MAacCChI TPy3a.
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HccnenoBanue NEPEMEHHOIO TOKA B LEOM U3 IIOCJIEN0BATEIIBHO
COCIMHEHHBIX KOHACHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHU4eCcKue U JIEKTPOMarHUTHBIE BOJIHBI.

MexaHudeckue BOJIHBI, ycCioBUs pactpoctpaHeHus. llepuon. Ckopocts
pacrpocTpaHeHuss W JUIMHA BOJIHBL. [lomepeuHble W TPOXOIBHBIE  BOJIHBIL.
WnuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBHS U3JIyYEHUS 3JIE€KTPOMArHUTHBIX BOJIH.
Bzaumuas opuentanus BektopoB E, B, v B anexkrpomarautHoil BosiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, NMPEIOMIICHUE, MOJsipu3anus, audpakuus,
unTepdepeniusa. CKOpOCTh 3IEKTPOMArHUTHBIX BOJIH.

[IIkayia 31eKTPOMArHUTHBIX BOJIH. [I[puMeHEHNE AIEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAcHuA. Paqnonokanus.

DIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAIOLIEN CPEIbI.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBas [IMAarHOCTHKAa B TEXHHMKE M MEIHIMHE, pajaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

JleMOoHCTpauuu.

OOpa3oBaHue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneGmtomieecs Tea0 Kak HICTOYHUK 3BYKa.

HabutoieHue oTpakeHus U IpeaoMIIEHUS] MEXaHUYECKUX BOJIH.

Habumtoienue nnrepdepeHny u AMPpakiuy MEXaHMUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabintoieHue cBsi3M I'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJIOM U
4acTOTOW KoJeOaHu.

HccnenoBane  CBOMCTB  JJIEKTPOMAarHWTHBIX ~ BOJIH:  OTPAXXEHHUE,
IpeoOMIIEHUE, TOJSIpU3aLns, AUPPaKLIMsl, UHTEpPEepEeHIUS.

Tewma 3. OnTuka.
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I'eomeTpuueckass ontuka. IIpsAMoIMHENWHOE pacnpoOCTpaHEHHE CBETa B
OJIHOPOHOM cpene. JIyu cBeta. TOUECUHBIN HICTOYHUK CBETA.

OTtpaxxenue cBeta. 3akOHBI OTpaxeHus cBera. [locTpoenue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenne cBera. 3aKOHBI TMPEIOMJICHHS CBeTa. AOCOIIOTHBIN
nokasarenp npesnomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IIpenenpHbin yroi
MIOJIHOTO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CrnoxHbIi cocTaB Oenoro ceera. LIBerT.

CobOuparoniue M pacceuBaromue JIUH3bl. ToHKass JnuH3a. DOKyCcHOE
paccTosTHuE W ONTHUYecKas cuiia TOHKOW JMH3bL. [locTpoenue uzoOpaxeHuil B
coOuparoImux U paccenBamux JuH3ax. Gopmyna TOHKOW JHUH3BL. YBETUYECHHUE,
JTaBaeMoe€ JIMH30MH.

[Ipenensl NPUMEHUMOCTHA T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. UaTepdepenius cBeta. KorepeHTHbIE HWCTOYHHKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaknus cBera. JludpakiuonHas peméTka. YClIoBHE HaOIIOACHUS
IJIABHBIX ~MAaKCMMyMOB IIpM IIQJ€HHWH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
Tu(PAKIIMOHHYIO PEMIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: OYKH, JIYIa,
doToanmapar, NPOEKIIMOHHBIA almapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PelIETKA, MOISIPOUSI.

JleMoHCTpauuu.

[IpssMONMHENHOE pacIpOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHHE CBETA.
OnTuueckue mpruOOpHI.

ITonHoe BHyTpeHHEE oTpaxkeHue. Mozaenb CBETOBOA.

UccnenoBanue CBONCTB H300paKeHUH B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

Habmronenue nnrepdepeHnu ceera.
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Habnronenune nudpakiuu ceera.

Hab6nronenue aucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIUIBIO TPU3MBI.

[Tonydenue crekTpa ¢ MOMOIIBIO AUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipuzanuu cBeTa.

Y4eHnueCcKuil IKCIEPUMEHT, J1a0opaTOpHbIE PAOOTHI

N3MmepeHune nokazaress npeioMJIeHUs CTEKIA.

HccnenoBanue cBOMCTB U300paKeHH B TMH3AX.

Hab6nronenue aucnepcuu cBera.

Pa3zoen 6. Ocnogwvl cneyuanvHou meopuu OmHOCUMENTbHOCHIU.

I'pannnpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MmexaHukd.  [loctymartsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJIYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHINITEIHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJJIEHNE BPEMEHH U COKpaIEHUE
JJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTULbI. DHEPTUs
MOKOS.

Pazoen 7. Keanmosas ¢uzuxka.

Tema 1. DneMeHThI KBAaHTOBOM ONTHKHU

®ortonsl. dopmyna [lnanka cBs3u sHEpruM (POTOHA C €ro 4YacTOTOM.
DHeprusi 1 UMIyJibc (HoToHA.

OtkpsiTue 1 uccneaopanue pororddexra. OnbiTel A.I'. CToneroBa. 3aKoHbI
dororddekra. YpaBHenue OiHmTerHa st dportorddekra. «KpacHas rpaHuia»
dbororddexra.

JlaBmenne cBera. OnbiTh I1.H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M NPAKTUUYECKOE MPUMEHEHHUE: (POTORIEMEHT,
doromatuuk, comHeuHas 6aTapes, CBETOUO/I.

JlemoHcTpanum.
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®oT03(QHeKT HA YCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

UccnenoBanue 3akoHOB BHEIIHETO (hoTordhdekra.

Ceeroauon.

Conueunas Oarapes.

Tewma 2. Ctpoenue atoma.

Monens atroma Tomcona. Omnwitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Lranerapnas moxpens aroma. Ilocrymarel bopa. M3nydenune wu mormoumieHue
(GOTOHOB TpU TMepexojie aToMa C OHOTO YPOBHSI 3HEPrHMM Ha ApPYyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPIrUU aTOMA BOJIOPOJA.

BonnoBeie cBoiicTBa yactuil. Bosinbl e bpoiinsa. KopnyckylisipHO-BOJTHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE M3Ty4YECHHUE.

TexHuyeckue yCTpoMCTBAa M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIIEKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

JlemoHcTpanuu.

Mopnens onsita Pesepdopna.

Onpenenenue IMHBI BOJHBI J1a3epa.

Habmoenue mmHeRvaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

VYyeHnueckuit SKCIIEpUMEHT, J1abOpaTopHbIe PabOTHI.

Hab6nronenue nmuHeiyaToro CnekTpa.

Tema 3. ATomMHOE 41pO.

OKCIEPUMEHTBI, JT0KA3bIBAKOLIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
panuoaktuBHocTH.  OmbiTel  Pesepdopma  mo  ompenenenuto  cocrasa
paauoakTuBHOro wu3nmyuyeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3Iy4eHHS.
BinsiHre paguoakTUBHOCTH HA )KMBbIE OPraHU3MBI.

OTtkpsiTHe TpoTOHAa M HelTpoHa. Hykmonnas mopens sigpa ['eitzenbepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3ororsl.

Anbda-pacniaf. OIEKTPOHHBIM U TO3UTPOHHBIM Oeta-pacman. [amma-

H3JTIyUCHHUC. 3aKoH PadIrOaKTHBHOTI'O paciiaaa.
35



DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlepekt Macchl siapa.

S nepHbie peakuuu. /leneHue u CUHTE3 AI€Ep.

Anepurpiii peaktop. Tepmosinepusiii cuHTe3. [IpobGiaemMbl W TEPCTIEKTHUBBI
AJIEPHOM DHEPrETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOnemMeHTapHble YacTULbL. OTKPBITUE MO3UTPOHA.

MeToapl HAOIFOACHHS ¥ PETUCTPAIMH dJIEMEHTAPHBIX YACTHII.

dyHaaMeHTallbHbIe B3auMozeicTBus. EauHCTBO (U3MUecKOM KapTUHBI
MHpA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: T03UMETP, KaMepa
Buiibcona, siaepHblit peakTop, aToMHas 6oMoa.

JleMoHCTpauuu.

Cu€TurK MOHU3HPYIOIIMX YACTHII.

Y4eHnueCcKuil IKCIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI

HccnenoBanue TpeKOB 4acTUIl (110 TOTOBBIM (oTorpadusim).

Pa3zoen 8. dnemenmuor acmpornomuu u acmpoghusuxu.

Ortanbl  pa3BuUTUA acTpoHOMUHU. [IpukiiaiHOE U MHUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUMU.

Bun 3Bé3mHoro neba. Co3Be3qusi, spKue 3BE3IBI, MIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrtema.

Connue. CosHeuHast akTUBHOCTh. Mcrounuk suepruum ConHua u 3BE3N.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpaldbHbIA KJIacc —
CBETUMOCTb». 3BE3/bl TJIABHOW IIOCIIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTb» JJIs1 3BE3M TJIABHOW MOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUU U 3BoMoIMu ConHua u
3BE3/1. DTallbl )KU3HU 3BE3].

Mneunslii [Iyte — Hama [Manaktuka. Ilonoxxenune u aBuxenue CoaHua B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku v KBasapbl. YEpHBIE IBIPHI B sapax

TaJIaKTHK.
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Bcenennas. Paciuupenue Beenennoit. 3akon Xa06:1a. Pazberanue rajakTuk.
Teopus bonpioro B3pbiBa. PEIMKTOBOE M3TyUYEHHE.

Macmrabnas ctpyktypa Beenennoii. MeTtaranakTuka.

Hepeménnpie mpo06ieMbl aCTPOHOMUU.

Yyennueckue HaOIIOICHMS.

HaGnronenust HeBOOPYKEHHBIM TJIA30M C MCIOJIB30BAaHUEM KOMITHIOTEPHBIX
NPUWIOKEHUHN JJI ONpEeNIeHUs MOJI0KEeHNUS HEOECHBIX 00BbEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/1us CeBepHOro MoayIapus U ipKue 3BE31bI.

Habmronenus B treneckon JlyHsl, mianet, Mieunoro [1yTu.

Oboobwarouee nosmopeHue.

Ponr ¢usuku u acTpoHOMHH B OSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAIbHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKA, pOJib U MECTO (DU3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW Hay4HOU KapTHHE MUPA, pOJIb PU3NUECKON TeopUn
B (GOpPMHUPOBAHUM TIPEACTABICHUA O (PU3NYECKON KapTHHE MHpA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

Meoxcnpeomemuvie cesazu.

N3yuenune kypca ¢puszuku 6a30Boro ypoBHs B 11 Kimacce oCyImecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMu MaTE€MAaTHKH,
OMONOrKMK, XUMUH, reorpaduu U TEXHOJIOTHUH.

MexXnpeaMeTHbIE TOHSTHUS, CBSI3aHHBIE C U3YYCHUEM METOJ0B HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumnotesa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

MaremMaTtuka: peEHIEHUWE CHUCTEMbl YpPABHEHUM, TPUTOHOMETPUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBI M MX IMPOCKIHH HA OCH KOOPIHUHAT, CIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKU MOAO00OUS TPEyTrOIHHUKOB,

onpeeeHue IONaan MIOCKUX GUryp u oobEMa Tel.
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buonorus: snexTpuueckue SBJICHUS B KUBOM NpUpOJE, KoJjeOaTelbHbIE
JBIKEHUS B )KMBOW MPUPOJE, ONTUYECKUE SBJICHUS B )KMBOU MPUPOJE, NEHCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

XHAMHSL: CTPOCHHME AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa
TBEPABIX  TEJ, MEXaHW3Mbl OOpa3OBaHUsA  KPUCTAUIMUECKON  PEIIETKH,
CIIEKTPaJIbHBIN aHAJIM3.

I'eorpadusa: MarHuTHbIE TIOJIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
doTochEMKa 3eMHO MOBEPXHOCTH, IPEJICKA3aHUE 3EMIICTPSICEHU.

TexHonorus: NMHUM 3JIEKTpPOIlepenady, I€HEpaTop IEPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKLUUOHHAS II€Yb, pajap, pPaJluONPUEMHHK, TEJIECBHU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN amnmapar, BOJIOKOHHAS OTMTHKA,

COJIHCYHAasA 6aTape;1.
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KAJIEHIJAPHO-TEMATHYECKOE INTAHUPOBAHUE
YYEBHOTI'O IPEIMETA «®PU3UKA»

TemaTnueckoe IJIAHKPOBaHHE

10 kaace

No HaunmenoBanue pa3zienoB U T€M IpOrpaMMbl KosnmaecTBo yacoB

n/m BCETO Kontposnbhbie

paboThI

1 @Pu3KKa ¥ METOIbI HAYYHOI'O ITIO3HAHMSL. 2

2 MexaHuka. 22
Mexanuka. Kunematuka. 7
Mexanunka. JlmHaMuka. 8
Mexannka. 3aKOHbBI COXPaHEHHS] B MEXAHHKE. 7

3 MozekyssipHasi pU3MKa U TEPMOJIMHAMHUKA. 25 1
MKT. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TEOPHH. 10
MKT. OCHOBBI TEpPMOJIUHAMUKH. 10
MKT. ArperatHbie cocTosiHus BeniecTBa. Da3zoBbie 5
IIEPEXOJIBI.

4 DJIEKTPOAMHAMHUKA. 19 1
DneKTpoAMHAMUKA. DJIEKTPOCTATUKA. 10
OnexTpoauHamuka. [IoCTOAHHBIN 2IEKTPUUECKUIN TOK. 9
TokM B pa3IMYHbBIX Cpeaax.

Hroro 68 2

11 knacc

Ne HanmenoBanue pa3zneinos U TeM IPOrpamMMBl KonnuecTBo yacos

n/n BCETO Kontponbnsie

paboThI

1 OnexTpoauHamMuka. MarHuTHoe noje. DJIeKTpoMarHuTHas | 9
WHIYKIIHSL.

2 | KonebGaHusi 1 BOJHBL. 13
Konebanus u BOJIHBI. Mexanunyeckue u 8
AJIEKTPOMAarHUTHBIC KOJIEOaHMsL.

Konebanus u Bonubl. Mexanuueckue u 5
AJIEKTPOMAarHUTHBIE BOJIHBI.

3 OnTuka. 10 1

4 OcHOBBI CIENIMAJIBHOM TEOPUH OTHOCUTEIBHOCTH. 3

5 KBanrtoBas dusuka. 19 1
KBanToBas hu3uka. D1eMEHTHl KBAHTOBOM ONITHKH. 7
KBanToBas ¢uzuka. CTpoeHue aroma. 5
KBanToBas ¢u3nka. ATOMHOE SApO. 7

6 | DieMeHThI aCTPOHOMHUH U aCTPO(PU3HKH. 12

7 Pe3epBHBIE YpOKH. 2

Utoro 68 2
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10 kiaace

No
o/a

Tema ypoka

Koma-Bo
4acoB

DIIeKTPOHHBIE IIUPPOBHIC
00pa3oBaTeNbHbIE PECYPCHI

du3zuka u METOAblI HAYYHOI'O MO3HAHUA.

®usuka — Hayka o npupoae. Hayunbie MeToObI
MMO3HAHUS OKPY’KaIOILETOo MUpa. Ponb
SKCIIEPUMEHTA U TEOPHH B Ipoliecce MO3HAHMS
IPUPOJBL. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue  (QU3HMUECKUX  SIBICHUH |
npoueccoB. Hayunbie runortessl. DPuzndeckue
3aKOHbl M TEOpHUU. ['paHUIBl NPUMEHUMOCTH
¢bu3nyeckux 3akoHOB. [IpHHIMI COOTBETCTBHUS.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

Ponw 1 mecTo pusuku B hopmMupoBaHun
COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B
MPAKTUYECKOU S TETLHOCTH JIIOJICH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c33e6

MexaHuka.

22

Mexanuka.Kunemartuka.

MexaHqucxoe JOBUXKCHUC. OTHOCI/ITCJII:HOCTI:
MeXaHH4ecKoro nBmkeHnsa. CucreMa oTcuéra.
Tpaexropus. [lepemenienue, CKOpOCTh (CpeaHss
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE
MaTepUaJbHOM TOYKH, HUX IPOEKLUUU HaA OCH
cuctembl koopauHat. CrioxkeHne mnepemMenieHuil
U cl0XeHue ckopocteil. Cnugomerp.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEHHOE TPSAMOJIUHENHOE JIBUKECHUE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpPEHUS, nyTH u nepeMenieHus
MaTepI/Ia.HBHOI\/'I TOYKH OT BPCMCHH.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

CBoOonHoe mazeHHE. YCKOpPEeHHE CBOOOJIHOTO
MaJCHUs. Texuuueckue YCTpOHCTBA u
MPaKTHYECKOE MIpUMEHEHNE (nBMOKEHHE
CHapsIOB).

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c39cc

JIBu>keHHne Tenl, OpOIICHHBIX TOJ YIJIOM K

TOPU30HTY.

KpuBonuneiinoe JBHKCHUE. JBrxeHue
MaTEpHaIbHOM TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOAYJII0 CKOpPOCTBIO. YTIJIOBas
CKOpPOCTb, JJUHENHAsI CKOPOCTb.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc3ada

Ilepuon u yacToTa oOparieHusl.

LleHTpOCTPEMUTENLHOE YCKOPEHHE.

Mexanuka. luHamuka.

10

[Tpuniun otHocutenbHOCcTH ['anmunes. IlepBrril
3akoH Hbrorona. IHepuuanbHble CUCTEMBI
oTCY€Ta.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3be8

11

Macca tena. Cuna. IlpuHmMn cynepno3uuuu
cun.Bropoit 3akon HeloTOHA N1711 MatepualibHOM
TOYKH.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc3be8

12

Tpernii 3akoH HplooTOHa 171 MaTepuaIbHBIX

but6mmorexa [IOK
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TOYCK.

https://m.edsoo.ru/ffOc3be8

13

3aKOH BCEMUPHOTro TAroTeHus. Cuiia TSHKECTH.
[lepBass kocMuueckas CKOpOCTh. JIBHMXKEHHE
HMCKYCCTBEHHBIX CHYTHUKOB.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

14

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc3e18

15

Tpenue. Buapl TpeHus (IOKOs, CKOJIBXKEHHS,
kayeHusa). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOJBXKEHUS U CHJIA TPEHHS IOKOSI.
Koadpdurment tpenus. Cunma conmpoTHBICHUS
MpU JIBIDKGHUHM Tejda B KUIAKOCTH WU Tase.
ITogmunHuKH.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3f76

16

JIP N3yuenue nBuxkeHus Opycka 1o HaKJIOHHON
IJIOCKOCTH.

17

[TocTynarenbHOE 1 BpanaTeIbHOE JBUKEHUE
a0COIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI
OTHOCUTENLHO OCH BpaieHus. [1neqo cumsbl.
YcaoBust paBHOBECHS TBEPOTO TeEa.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc41a6

MexaHuka. 3aKOHbI COXpaHCHUA B MCXaHUKE.

18

HMnynbe MaTepuallbHON TOUKH (T€Ja), CUCTEMBI
MaTepHaIbHBIX TOYeK. MMmynsc cunsl
U3MEHEHHUE UMITYJIbCa TeNla. 3aKOH COXPAHEHHUS
UMITyJIbca. PeakTUBHOE IBUKCHHE.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c43d6

19

Pemienue 3a1au «3aKoH COXpaHEHHS] UMITYJIbCA».

20

Pabota crisl. MOIIHOCTE CHIBL.

Kunernueckass 3Heprusi MarepuajJbHON TOYKH.
Teopema 00 M3BMEHEHUN KHMHETHYECKOU SHEPTHH.
Bonomér, konép.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

21

[loreHmanpHass  dHEprus. IToTenmnuanpHas
SHEprus ympyro aeGOopMHUPOBAHHOW NPY>KUHBI.
[TorennuaneHast ~ sHeprusa  Tena  BONM3H
oBepXHOCTU 3eMiu. [IpyKMHHBIM HCTOJIET.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

22

IToreHIManbHBIE ¥ HEMOTEHIMAIBHBIE CHIIEL.
CBsi3b pabOTHI HEMOTEHITMAIBHBIX CHIT C
W3MCHECHHUEM MEXaHWYCCKON SHEPTUU CUCTEMBI
Ten. 3aKOH COXpaHEHUS] MEXaHUYEeCKOW YHEPTHH.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

23

Yopyrue u Heynpyrue CTOJIKHOBEHHUSI.

24

Pemenwne 3amay «Pabora, MOITHOCTD, YHEPTHS.».

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

MouJiekyasipHasi GU3HUKa ¥ TEPMOTUHAMHUKA.

25

MKT. OcHOBBI MOJIEKY/JISIPHO-KMHETHYECKOM
TEOPHH.

10

25

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOW TEOPHUHU U UX ONBITHOE
obocHoBaHMe. BpoyHOBCKOE IBIKEHHE.

Judbdysus.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

26

Xapaxkrep JBUKEHUS U B3aUMOJCUCTBHS YaCTHULL
BellecTBa. Mojenu CTpOeHUs Ta30B, KUJIKOCTEN
Y TBEPABIX TeT M OOBSICHEHHE CBOMCTB BEIIECTBA
Ha OCHOBE DTUX MOJEJEH.

27

Konrponbnas padora 1.
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28

Macca u pazmepsl Mmoseky:i. Konnuectso
BemiecTBa. [locrosunas ABoraapo. JIP
OrnpezeneHre Macchl BO3/lyXa B KJIaCCHOM
KOMHATE Ha OCHOBE U3MEPCHUI 00bhEMa
KOMHATEI, JaBJICHUA U TEMIIEPATypPEI BO3AyXa B
HEH.

29

TennoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Lleascus.
Tepmomerp.

30

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHHUE
MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH
HAAcaILHOTO rasa.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

31

AOcomoTHas TeMmrieparypa Kak Mepa CcpeaHei
KMHETUYECKOM HHEPruM TEIIOBOTO JABHKCHUS
yactul, raza. lllkxama temneparyp KenbBuna.
YpaBaenue MenpaeneeBa—Knanelpona.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc511e

32

["azoBbie 3akoHBI. 3akoH JlanbTOHA.

33

W3omporiecchl B UACAILHOM ra3e ¢ MOCTOSHHBIM
KOJMYECTBOM BEIIECTBA. I'paduueckoe
NpPE/ICTABICHUE  M30IPOIECCOB:  H30TEPMa,
n30Xx0pa, u3obapa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

34

Pemenne 3amau  «l'a30Bble 3akoH

JlanpToHa.».

3aKOHBI.

MKT. OcHOBBI TEPMOIUHAMHUKH.

10

35

TepMmoauHamuyeckas cucrema. BHyTpeHHss
SHEPrus TEPMOJANHAMUYECKON CUCTEMBI U
crocoOb! e€ n3mMeHenust. KoiauuecTBo TEmaoThl U
pabota. BHyTpeHHsIs1 SJHEPTUsl OJJHOATOMHOTO
UJealIbHOTO Ta3a.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

36

Buasl Tenonepenaun: TemionpoBOIHOCTD,
KOHBEKIUS, U3Ty4YCHHE. Y AebHas
TEII0EMKOCTh BelecTBa. KomuecTBO TEILIOTHI
MIpY TeIUIoNepeaye.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc5c¢36

37

JIP N3mepeHue yIeapbHOM TEINIOEMKOCTH.

38

[Tonsitue 06 annabaTHoM mporecce. [lepBrrii
3aKOH TePMOJIMHAMHUKH.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5¢36

39

[TpuMeHeHHne epBOro 3aKOHA TEPMOAMHAMUKH K
uzonporeccam. ['paduueckas naTEpIpeTaIIus
paboTHI Ta3a.

but6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc

40

BTopoil 3aKOH TEpMOAMHAMUKH.
Heo6paTuMocTh NpoLeccoB B IPUPOJE.

bub6munoreka LIOK
https://m.edsoo.ru/ff0c6230

41

TermnoBble MamuHb1. [[pyuHIKNBL AEHCTBUSA
TeruIoBbIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TEIUIOBLIX MAallWHAaX.

42

KoaddurireHT none3Horo n1eHCTBUS TETIOBOM
MamuHbl. [uka KapHo u ero koaddunment
MOJIE3HOTO JEHCTBUS.

43

OKkosorndyeckue npoodaeMbl TEIIOIHEPTETHKY.
TexHnueckue ycTpoiucTBa U NpaKTUYECKoe
IIPUMECHEHHE: BUTATEIb BHYTPECHHETO
cropanusi, ObITOBOM XOJIOJMIIBHUK,
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KOHAULMOHED.

44 | O6oOmarommii ypok «MonekyispHas (u3HKa. bu6nuoreka [IOK
OCHOBBI TEPMOJIMHAMUKH». https://m.edsoo.ru/ff0c6938
MKT. ArperaTHblie COCTOSIHUS BellleCcTBA. 5
da3oBble nepexoabl.

45 | IlapooOpazoBanue u KoHAcHcaIus. McnapeHue bubnuoteka [JOK
Y KUMeHue. Y ielbHas TeroTa https://m.edsoo.ru/ff0c63b6
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI
KHUIICHUS OT JIaBJICHUSI.

46 | AOcomroTHAs U OTHOCHUTEIIbHAS BIIAXKHOCTh but6mmoreka [IOK
Bo3ayxa. Haceruennsiil map.JIP U3smepenue https://m.edsoo.ru/ff0c64d8
OTHOCHUTENIbHOM BIIaXKHOCTHU BO3AyXa.

['urpomeTp U NCUXPOMETP.

47 | Teépnoe Teno. Kpucrammuaeckue u amopdHbIe bubnuoteka [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAILIIOB. https://m.edsoo.ru/ff0c65f0
Kunxue kpucramisl. COBpEMEHHbIE MaTEpUAIbI.

TexHon0rnM NOTYYEHUSI COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTHH.

48 | [lnaBnenue u KpUcTaLIM3aus. Y IeIbHas bu6mmoreka [IOK
TerioTa miasiaeHus. CyOnumarusi. https://m.edsoo.ru/ff0c6708

49 | YpaBHenue TemoBoro 6ananca. Kanopumerp. Bubmuotexa [JOK

https://m.edsoo.ru/ff0c6820
DJIEKTPOAMHAMMKA. 19
DJIEKTPOCTATHKA. 10

50 | Dnextpuszanus Ten. JneKTpudyeckui 3apsa. Jsa Bubmuotexa [JOK
BHJIa YJICKTPUICCKUX 3apsIOB. https://m.edsoo.ru/ffOc6bcc

51 | IIpoBOAHMKH, TUAIEKTPUKH U TIOTYTIPOBOIHUKH. Bu6muotexa [JOK
3aK0H COXpaHEHHUS ICKTPUICCKOTO 3apsa. https://m.edsoo.ru/ffOc6bce
DIEKTPOCKOI, JIEKTPOMETP,

ANEKTPOCTATUYECKAs 3alUTA.

52 | BzaumoneiictBue 3apsaoB. 3akoH Kynona. bubmmoreka [JOK
To4deuHbIi SJIEKTPUUECKHI 3apsil. https://m.edsoo.ru/ff0c6ced

53 | DnekTpuueckoe noiie. Hanpsxk€HHOCTH bubnuoreka [JOK
AIEKTPUIECKOTO ToJist. [IpuHIUIT cynepno3uimm https://m.edsoo.ru/ff0c6df2
JIIEKTPUYECKUX MOJIeH. JINHUY HaNPsKEHHOCTU
AIEKTPUYECKOTO TMOJIsI.

54 | Pabora cui 3JIeKTPOCTAaTUHIECKOTO TOJIA. bubnuorexa [JOK
[Torennuan. Pa3HOCTh NOTEHIIMAJIOB. https://m.edsoo.ru/ff0c6f00

55 | [IpoBogHUKH u JIADIICKTPUKHI B but6mmoreka [IOK
ANEKTPOCTATUYECKOM Tose. Jlu3neKTpuueckas https://m.edsoo.ru/ff0c7018
MIPOHHUIIAEMOCTb.

56 | Dnekrpoémrocts. Konaencarop. bubmmorexa [JOK

https://m.edsoo.ru/ff0c7126

57 | OnexkTpo€MKOCTh  IIJIOCKOTO  KOHJEHcaTopa. Bu6muotexa [JOK
DHeprus 3apsHKEHHOTO KOHJIEHCATOpA. https://m.edsoo.ru/ff0c72c0
3azeMiIeHHE HIICKTPOIPUOOPOB.

58 | Pemenue 3a1a4 « DIEKTPOCTATHKA».

59 | TexHn4yeckue ycTpoHCTBA U MPAKTUYECKOE

MIPUMEHEHHUE: AIEKTPOCKOII, HIEKTPOMETP,
AJIEKTPOCTATHYECKAs 3alUTa, 3a3EMJICHUE
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ANEKTPONPUOOPOB, KOHIEHCATOD,
KOMUPOBAJIBHBIN anmapar, CTpyMHbIA NPUHTED.

JuekTpoanHaMuka. [locToOSsHHBIH
3JIeKTpU4YecKnil TOK. TOKU B pa3in4HbIX
cpeaax.

60

DJIEKTPUYECKUH TOK. Y CITIOBUSI CYIIIECTBOBAHUS
aneKTpudeckoro Toka. Mcrounuku Toka. Cuna
Toka. [TocTtosinubll Tok. Hanpsikxenue. 3akoH
OMa 1t yyacTka Lenu. DJIeKTPUIECKOoe
COIPOTHUBIIEHHUE. Y IEIbHOE CONTPOTUBJICHHE
BEILIECTBA.

61

[TocnenoBarenpHOE, MapalieIbHOE, CMEIIAHHOES
COCIMHEHUE MPOBOIHUKOB.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

62

Pabota snekTpuueckoro Toka. 3akoH J[koysi—
JleHia. MOIHOCTB JIEKTPUYECKOTO TOKA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

63

DNeKTPOABUKYIIas CUJla U BHYTPEHHEE
COMPOTHUBIICEHNE UCTOYHHUKA TOKA. 3aK0oH Oma
JUIS1 TIOJTHOM (3aMKHYTOM) 3JIEKTPUYECKOM 1ETH.
KopoTtkoe 3aMbIkanue.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

64

DNeKTpOHHas MPOBOJUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJUIOB OT TEMIEPATYPBHI.
CBepXxnpoBOIUMOCTb.

65

DnexTpuueckuil Tok B Bakyyme. CBolicTBa
ANEKTPOHHBIX My4YKOB.I10TyNIpOBOTHUKY.
CoOcTBeHHAs U MPUMECHAs! IPOBOMMOCTb
MOJynpoBOAHUKOB. CBOWCTBA p—n-liepexoa.
[TosynipoBOIHUKOBBIE IPUOOPBI.

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae

66

DJIEKTPUYECKUH TOK B pacTBOpax M paciuiaBax
3EKTPOJIUTOB. DIEKTPONUTHYECKAS
auccounanus. JIeKTPOIH3.

DnekTpuyeckuil TOK B razax. CaMoCTOSTENbHBIN
U HECAMOCTOSTENbHBIM  pa3psaa.  MoiHus.
[Tima3ma.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ffOc84ae

67

TexHuueckne yCTpOWCTBA M  MPAKTUYECKOE
IPUMEHEHHE: aMIIepMEeTp, BOJIBTMETP, peocTarT,
HUCTOYHHKH  TOKa,  JJIEKTPOHArpeBaTelbHbBIC
npuOOpHI,  3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIH IHOT,
TEPMUCTOPHI U (oTope3ncTopsl,
HOJTYHIPOBOIHUKOBBIN AMOJ, TaJIbBAHUKA.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

68

KonrposnbHas padora 2.
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11 xnacc

No | Tema ypoka Kon-Bo | DnexkrpoHHBIC IU(PPOBHIE

n/n 4acoB o0pa3oBaTelbHbIC PECYPCHI
JueKTpoanHAMKHKa. MarHuTHoe moJie. 9
DJIEKTPOMATHUTHAS HHAYKIMS.

1 IlocTosiHHEIE MAarHHTEL. Bzaumoneiicteue | 1 bubmunoreka LIOK
IIOCTOSIHHBIX ~ MarHuToB. MarautHoe moJe. https://m.edsoo.ru/ff0c9778
Bekrop MarHuTHOM — umHAyKuuu. [IpuHnmn
CyNEpHO3MIMM MAarHuUTHbIX Toned. JIluHum
MAarHUTHOM  HMHAYKIWH. Kaptuna  nunHuit
MarHUTHOM  MHAYKIUM  TOJS  TOCTOSIHHBIX
MAarHHMTOB.

2 MarauTHO€E 1oJie MPOBOIHUKA C TOKOM. 1 bu6mmoreka [IOK
KapTuna nuHuN MHIYKIUU MarHUTHOTO T1OJIS https://m.edsoo.ru/ff0c98fe
JUTHHHOTO TMPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJHMKA, KaTYIIKU C TOKOM.

OnbIT Opcrena. BzauMoaelicTBrue MpOBOJHUKOB
C TOKOM.

3 Cuna Amnepa, €€ MOyJib U HallpaBJICHUE. 1 bubnuoteka [JOK

https://m.edsoo.ru/ff0c9ac0

4 Cuna Jlopenma, €€ Monyiabp M HampablieHHe. | 1 bu6mmoreka [IOK
JIBrKeHUe 3apsKEHHOW Y4acTULBI B OJHOPOJHOM https://m.edsoo.ru/ff0c9df4
MarHuTHoM noJie. PaGota cuiel Jloperria.

5 SBnenue anexTpoMarHuTHOM MHAYKIUU. [loTok | 1
BEKTOpa MarHUTHOM WHTyKIIAH.

DNEeKTpOABMKYIAs Cujla HWHIYKUUU. 3aKOH
AJIEKTPOMArHUTHON MHAYKIIMK Papajest.

6 | Pemienne 3amau « MarautHeii morok. DJIC | 1
WHTYKIIAH.».

7 Buxpesoe IEKTPUYECKOE nose. | 1 Bubmuotexa [JOK
DNEeKTPOABUKYIIAS cuia WHIYKITUN B https://m.edsoo.ru/ffOcal 50
MPOBOJIHUKE, JIBIKYIIEMCS TMOCTYyNaTeIbHO B
0IHOpoHOM MarHUTHOM noJie.IIpaBuio Jlenna.

8 NuaykTuBHOCTE.  SIBIeHME  camMOuMHAyKuu. | 1 Bu6muotexa [JOK
DNEKTPOABUKYINAS CUJIa CAMOWHIYKITUH. https://m.edsoo.ru/ff0ca600
DHeprusi MarHUTHOTO MOJIsl KATYLIKH C TOKOM.

DJIEKTPOMArHMTHOE MOJIE.

9 TexHuueckne yCTpoHCTBA U MPAKTHYECKOE 1

MIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,

AJICKTPOMATrHUTHI, JICKTPOIBUTATEINb,

YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII,

WHIYKIIMOHHAS T1€Yb.

Koaeb0anus u BOJHBI. 13
Konebanuss u BoJHBL. MexaHudeckue Hu 8
3JIEKTPOMATHUTHBbIE KOJIeOAHHUS.

10 | KonebarenpHas cUcCTEMA. CBoOonusbie | 1 bu6mmoreka [IOK
MeXaHuyeckue Kkonebanus. [apMoHUYECKue https://m.edsoo.ru/ff0caf06
koneOanus. Ilepwon, dacroTa, aMIuIUTyJa W
¢daza xonebanuil. [IpyXMHHBI  MasTHHK.

MaremaTuyeckui MAasITHUK. YpaBHeHUE
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rapMoHHYecKkux  Kkonebanuid.  [IpeBparnenue
SHEPTUU NMPU TAPMOHHUYECKUX KOJICOAHUSIX.

11

JIP WccnenoBanue 3aBUCUMOCTH IIEPUOIA
MaJbIX KoJieOaHui Ipy3a Ha HUTU OT JUIMHBI
HHUTHU U Macchl Ipysa.

12

KonebaTenpHbIit KOHTYDP. CBoOoanbIC
SJICKTPOMArHMTHBIC KOH€6aHI/I$I B HNIACAJITBbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAIOTHUS MEXIY
MEXaHUYCCKUMHU n SJICKTPOMAarHuTHBIMHA
KoJ1e0aHHUsIMHU.

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

13

®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU
B U/I€aIbHOM K0J1e0aTeJIbHOM KOHTYpe.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

14

[IpencraBienne o 3aTyXaOMMX KOJICOAHUSX.
BriHyX)1eHHBIE MEXaHUYECKHUE KOJICOAHNS.
Pe3onanc. BeIHYXIEHHBIE 2IIEKTPOMAarHUTHBIE
KoJIcOaHMsI.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbb86

15

IlepemeHHbII TOK. CuHyconganbHbIi
MEpEMEHHBI TOK. MOIIHOCTE TEPEMEHHOTO
TOKa. AMIUIUTYJTHOE U JEHUCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA Y HaIIPSIKEHUSI.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcbd34

16

Tpancdopmarop. [IpousBoacTso, nepenaya u
noTpelieHne IEKTPUIECKON SHEPIHH.
DKOJIOTMYECKHE PUCKU IIPU TPOU3BOJCTBE
anekTposHepruu. Kynprypa rcnosnb3oBanus
3JIEKTPOSHEPTUHU B IOBCEIHEBHOM KU3HMU.

17

TexHnueckue ycTpoiucTBa U NpakTUYECKoe
IIPUMECHEHHE: JIEKTPUYECKUI 3BOHOK,
TEHEPATOP MEPEMEHHOIO TOKA, TUHUU
JNEKTponepeaay.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcc324

Koaeoanusa v BoaiHbI. MexaHu4ecKHue u
3JIEKTPOMATHUTHbIE BOJIHBI.

18

Mexanuueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpocTpaHeHus U JyInHa BOJHBEL. [lonepeunsie
U IpoAoJIbHBIE BOJHBL. HTEepdepeHius u

TG PAKIIS MEXaHUYECKUX BOJIH.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcca54

19

3ByK. CKOpOCTh 3BYyKa. | pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa.

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

20

DJIEKTPOMAarHUTHbBIEC BOJHBI. Y CIIOBUSA
W3JIy4YEHUS JIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHTauus Bektopos E, B, v B
3JeKTpOMarHuTHOU BosHe. CBOMCTBA
3JIEKTPOMATrHUTHBIX BOJIH: OTPA’KEHHUE,
MpEeIOMIICHUE, TTOJSIPU3aAINs, TUPPAKITHS,
uatepdepenius. CKOpOCTh AIEKTPOMArHUTHBIX
BosiH.I1IKaJia 371eKTpOMarHUTHBIX BOJIH.

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

21

[IpuMeHEeHHE  DIIEKTPOMATHUTHBIX  BOJIH B
TexHUKe W ObiTy. [IpHHIMOBI PagUOCBA3U U
TeneBuAeHuA. Pagnonokanus.
DNEKTPOMarHuTHOE 3arpsi3HEHNE OKpYKarollen
Cpelbl.
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22

TexHuueckue yCTpPOWCTBA U INPAKTHUYECKOE
IIPUMEHEHHUE:  MY3BIKAIBHBIE  MHCTPYMEHTHI,
yIbTPa3ByKOBas JUAarHOCTHMKa B TEXHUKE U
MEIMILMHE, Pagap, PaIuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Onrtuka.

10

23

l'eomerpuueckas  ontuka. I[IpsMonuHeitHOe
pacnpoCTpaHEHUE CBETa B OJHOPOIHON Cpene.
JIyu cBeta. ToYEUHBIN MCTOYHUK CBETA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

24

OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoeHne n300paxeHUH B TIIIOCKOM 3€pKaJe.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcd4e0

25

IIpenomiienne cBeTa. 3aKOHBI IPETOMIICHUS
cBeTa. AOCOJTIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
ITonnoe BHyTpeHHee oTpaxenue. lIpenenpHblil
YIOJI IOJIHOI'O BHYTPEHHETO OTPAKEHHUS.

bubmunoreka LIOK
https://m.edsoo.ru/ff0cd7f6

26

JIP  WM3mepenue mokasarens MPEIOMIICHUS
CTEKJIA.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcd67a

27

CoOuparomye U paccerBaroliye JUH3bl. ToHKas
muH3a. DoKyCcHOE pacCTOSHHME U ONTHYECKas
cusia TOHKOHM JuH3BL. [locTpoenune n3o0pakeHui
B COOMpalmOIIMX M pPACCEUBAIOIIMX JIMH3AX.
@opMyna  TOHKOM  JIMH3BL. Y BEJIHMYECHHUE,
naBaemoe  JuH30W.IIpenensl  mpUMEHUMOCTH
reOMETPUYECKON ONTUKH.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcddle

28

Jucnepcus cBera. CIoXHBIA COCTaB OEII0TO
ceta. l[Ber. JIP HaGmroneHue qucnepcuu cBeTa.

29

KontposbHas pabora 1.

30

Bomnosas ontuka. UHTepdepeHius cera.
KorepeHnTHble HCTOYHUKU. Y CITOBHS
Ha0JI0/IeHUsI MAKCHMYMOB 1 MUHUMYMOB B
UHTepPEPEHIIMOHHON KapTHHE OT JIBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB.

but6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

31

HNudpakmus cera. JudpakumonHas pemérka.
YcnoBue HaOMIOIEHUS TJIaBHBIX MaKCUMYMOB
OpU TaJeHUH MOHOXPOMATHYECKOTO CBETa Ha
T (PaKIMOHHYIO PEIIETKY .

[Tonsipusanus cBera.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcf02e

32

TexHuueckre ycTpoicTBa U MPakTHUYECKOE
IpUMEHEHHE: OYKH, JIyma, poToanmnapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHASI ONITUKA, AU(PPAKIIHOHHAS PEIIETKA,
MOJIAPOU /L.

OcHOBBI cTIENNATBHON TEOPUH
OTHOCHTEJIbHOCTH.

33

['panu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM
MexaHukH. [locTynarel crienuanbHON TEOpUH
OTHOCUTENbHOCTU: UHBAPUAHTHOCTH MOJIYJISI
CKOPOCTH CBETA B BaKyyMe, IPUHIIUI
OTHOCHUTEIbHOCTH DUHINTEHHA.

bubmunoreka LIOK
https://m.edsoo.ru/ffOcf862

34

OTHOCUTEIHLHOCTD OAHOBPEMCHHOCTH.
3aM€I[JIeHI/Ie BPCMCHU U COKpPALICHUC IJIMHBI.

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42
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35 | DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI. bubmmoreka [JOK
CBs13b MacChl C PHEPTUEH U UMITYJILCOM https://m.edsoo.ru/ffOcfc68
PENATUBUCTCKON YaCTHUIIBI. DHEPTHUS MTOKOSI.

KBanToBas ¢pusuka. 19
KBanToBas ¢usuka. JileMeHTbl KBAHTOBOM
ONTHKH.

36 | ®otonsl. Popmyina [lnanka cBA3U F3HEPTUU bubmmoreka [JOK
(hoTOHA C €ro YaCTOTOW. DHEPTHUs U UMITYJIbC https://m.edsoo.ru/ffOcfel16
doToHa.

37 | OtkpeiTue U uccinenaoBanue Qororddexra. bubnuoteka [JOK
Omnpitel A.I'. CTonerosa. https://m.edsoo.ru/ffOcffc4

38 | 3akonbl gororddexra. YpaBHeHHE DUHIITEIHA bubnuorexa [JOK
s poroaddexra.  «Kpachas — rpanHuia» https://m.edsoo.ru/ff0d015e
dhoTtorddekTa.

39 | Pemenne 3agau «®@otordhdexT».

40 | laBmenme cBera. Omnbeitel  I1.H. JIeOenena. bubmuoreka [{OK
XUMHYECKOE NENCTBUE CBETA. https://m.edsoo.ru/ff0d04a6

41 | TexHuueckue yCTpOWCTBA U IMPAKTHUECKOE
pUMEeHeHue: PoTOAIEMEHT, POTOAATIHK,

COJTHEYHas Oarapesi, CBETOIUO/I.

42 | Pemenne  3amay = «DiIeMEHTBl  KBAaHTOBOU but6mmoreka [IOK
OTITHUKH». https://m.edsoo.ru/ff0d0302
KBanrtoBas ¢pusuka. CtpoeHue atoma.

43 | Mogens aroma Tomcona. OmbiTel Pezepdopna Bubmuotexa [JOK
10 paccessHuio o, -4acTull. [lmanerapHas Mozenb https://m.edsoo.ru/ff0d091a
aToma.

44 | Tloctrynatst bopa. bubnuoteka [JOK

https://m.edsoo.ru/ff0d0afa

45 | Usnydenue u noronieHrne GOTOHOB MpH bubmmoreka [JOK
Mepexo/Jie aToMa ¢ OJHOTO YPOBHS SHEPTUH HA https://m.edsoo.ru/ff0d0afa
npyroi. Buasl ciektpoB. CriekTp ypoBHeEH
SHEPrUH aToMa BOJOPOJa.

46 | BonnoBble cBoiicTBa yactull. BonHsbl ne bpoiins. Bu6muotexa [JOK
KopmyckynsipHO-BOTHOBOM https://m.edsoo.ru/ff0d0ca8
nyanu3m.CIIoHTaHHOE u BBIHYKICHHOE
U3JTyYEHHeE.

47 | TexHuueckue yCTpoOMCTBa M INPAKTUUECKOE
MIPUMEHEHHE: CHEKTPAJIbHBIN aHaIn3
(crieKTpoCKoM), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

KBanToBasi pusuka. AToMHOe SI/1PO.

48 | DKCEepUMEHTHI, JOKA3bIBAIOIIME  CIOKHOCTh bub6munoreka LIOK
ctpoeHus siapa. OTKpBITHE PaTUOAKTUBHOCTH. https://m.edsoo.ru/ff0d0fd2
OmnbiTel Pezepdopna mo ompeneneHuio cocraBa
PaZMOaKTUBHOIO U3TYUYCHHUSI.

49 | CpoiictBa anba-, 6era-, raMMa-u3IydeHusI.

Bnusinue paguoakTUBHOCTH Ha KUBBIE
OpTraHHU3MBIL.
50 | OtkpeiTHE OpOTOHA W HeWTpoHa. HykioHHas bubnuoteka [JOK

mojnenb snapa ['eisenOepra—lMBanenko. 3apsia
sapa. MaccoBoe uucio siapa. M3otonsl. Anbda-
pacmag. DJEKTPOHHBIM M TO3UTPOHHBIA Oera-

https://m.edsoo.ru/ff0d1162
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pacnaz,. I'amma-usinyuenue. 3aKoH
paJlMOAKTUBHOTO pacnaja.

51

OHeprus CBsA3M HYKJIOHOB B sjape. SnepHble
cunbl. Jlebext maccwl siapa.SlnepHbie peakiiuu.
Jlenenue u cunTe3 SO€EP.

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

52

Snepusrit peaktop. TepmMosiAepHbIl CUHTES.
[TpoGnembl 1 IEPCIEKTUBHI SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCTIEKTHI SICPHON
SHEPreTUKU.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

53

DnieMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.
Meroabl HAOIIOIEHUS U perucrpanuu
3JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIbHBIE B3aUMOAEUCTBUS. EQUHCTBO
(bU3UIECKON KapTUHBI MHUPA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

54

TexHnueckue ycTpoiucTBa U NpakTUYECKoe
IIPUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJICpHBIA PeakTop, aTOMHasi bomoba.

JJIeMeHTbI ACTPOHOMMH U ACTPOPU3UKH.

12

55

Oranel pa3BuTHs acTpoHomuu. llpukiagHoe un
MHUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMMHM.

56

Bun 3Bé3mnoro neba. Co3Be3ausi, sspkue 3BE3HI,
IIJIaHCTHhI, UX BUANMOC IBUKCHUC.
CorHeuHas cucTeMa.

57

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJIHIIA U 3BE3.

58

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma «CreKTpajabHbIN KJ1acc —
CBETHUMOCTB». 3BE3/1bI IIIaBHOM
MOCJIENOBATEIHLHOCTH. 3aBUCUMOCTE «Macca —
CBETHUMOCTB» JJII 3BE3]] IITaBHOM
MOCJIeI0BAaTEeILHOCTH. BHYyTpeHHEE CTpocHUE
3B€37. COBpEMEHHBIE IIPEICTABICHUS O
MPOUCXOXKACHUH ¥ 3BoJronu CoJIHIIA U 3BE3I.
OTallbl JKU3HHU 3BE3].

59

Muneunsbiit [1yTe — Hamia Nanaktuka. [Tonoxenue
u asmxenne Coinana B Namaktrke. Tunel
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbIe
JBIPBI B SIAPAX TAJIAKTHK.

60

Bcenennas. Paciiupenue Beenennoii. 3akoH
Xab0ma. Paz6eranue ramaktuk. Teopus
Bosibiioro B3peiBa. PenukToBoE M3iyyeHue.

61

MacmraGHas cTpykTypa Beenennoii.
MeraranakTuka.

62

Hepeménnpie npo0aeMbl aCTPOHOMUH.

63

KonrposnbHas pabdora 2.

64

O6o06maromuii ypok. Pois dhusuku u
ACTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKON, COIIMAIILHON U DTUYECKOU
cdepax IesaTeIbHOCTH YEeIIOBEKA.

65

O6o06maromuii ypok. Pois u mecto pusuku u
ACTPOHOMUU B COBPEMEHHOM HAyYHON KapTUHE

49




MUpA.

66

O6oOmaromuii  ypok. Mecto  Quzndeckon
KapTHUHbI MHUpa B OOILEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYyYHBIX NpeCTaBICHUN 0
PUPOJIE.

Pe3epBHBIE YPOKH.

67

PesepBHbIil ypok. MarautHoe nose.
ONEKTPOMAaruMTHAsE NHAYKIUS.

68

Pe3epBHbIil ypok. OnTuka.
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KAJIEHJIAPHBIN TJTAH BOCIIUTATEJIBHOU PABOTBI
Ha 2024-2025 y4eOHbIi roj

Ne | Jlena, coObITHS, MEPOTIPUSITHS ‘ Kiaccsl ‘ Cpoku ‘ OTBeTCTBEHHBIE
YpouHas 1eqaTeIbHOCTh
VYuurens-npeaMeTHUKHY,
1 Temarnueckue (e1uHbIE U 10-11 B teuenue PYKOBOAMTEND LIEHTPA
" | BCEpOCCUICKHE) YPOKHU y4eOHOro roja «Touka pocta», CoBeTHUK
110 BOCIIUTAHUIO
N 10-11 3aMecTUTeNb AUPEKTOPA
T e 02.09 o BP
(1o oTACIEHOMY TIaHY) Yuurens-npeIMeTHUKI
Jlucras cTpaHUIbl HICTOPHUU:
JleHb OKOHYaHUs BTOPOH 3aMecTUTENb AUPEKTOPA IO
3 MHPOBOI BONHBI. 10-11 03.09. VBP, yuurens-
Jlens conmumapHocTH B 60phOe MIpEAMETHUKH
C TEPPOPU3MOM
(mHbOPMAITMOHHAS] MUHYTKA)
MextyHapOHBIi ieHb 3aMecTUTENb AUPEKTOPA IO
pacrnpocTpaHeHus VBP
4. | rpaMOTHOCTH — 8 CEHTSIOps 10-11 09.09 ’
(uHpOpMaIOHHAs MUHYTKA, YHHTEIB-TPEIMETHHIKH
aKTyaJIn3alys Ha ypoKax)
5. | JleHb pOCCUICKON HayKH 10-11 08.02. Yuurens-npeAMETHUKU
BusyanbHbie 00pa3b 10-11 B teuenue rona
(mpeaMeTHO-ACTEeTUYECKas Yuurens-npeAMEeTHUKA
6. | cpena, HarisAHAS aruTaLMs
IIKOJIBHBIX CTE€H/I0B
MPEAMETHON HANPABJICHHOCTH)
7 BnyTtpukiaccaoe medcTBo 10-11 B Teuenue roma Yuurens-npeAMEeTHUKN
" | (HacTaBHMYECKTOBO) 3am. nupekropa no YBP
3 NHuTepakTrBHBIE GOPMBI 10-11 B Tedenue roma Yuurens-npeAMETHUKN
" | yueOHOH eSITeTbHOCTH 3am. nupekropa no YBP
9 My3elinble ypoKu 10-11 B teuenue rona Yuurens-npeIMEeTHUKU
) 3am. nupekropa o YBP
[IpenMeTHO-IPOCTPaHCTBEHHA Cpesia
Buszyansabie 00pa3s
(mpeaMeTHO-3cTeTUYECKas
1 cpena, HarJisiAHasl aruTalus 10-11 B Teuenue roma YIUTCIA-TIPCAMCTHHIKY,

IIKOJIBHBIX CTCHAOB
MPEIMETHON HAITPABJICHHOCTH)

3aM. qupekropa o YBP




