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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI HAa YPOBHE CpPEAHEro OOLIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUN K pe3ysbTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTeIbHOM NporpaMmsl, npenacraBieHHbIx B PI'OC
COO, a Taxxke c yu€roM denepanbHOil pabodeil MpPorpaMMbl BOCIUTAHHS U
KOHLIETIIMK TpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa3oBaTeNbHbIX
OpTraHU3aAUAX Poccuiickou denepanuu, peANTU3YIOLINX OCHOBHBIE
oOpa3oBaTesIbHbIE MPOTPAMMBI.

ConmepxaHue TMporpaMMbl MO (U3MKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTuUHbl MHpa oOyvaromuxcs 10-11 kmaccoB mpu
oOydyeHHH UX (PU3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHCTEMHO-JAESITEIIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpPEIMETHBIM pe3yJbTaTaM
OOy4eHHsI, a TAKKXE YUYHUTHIBAET HEOOXOJMMOCTh peaNH3alUu MEXIPEIMETHBIX
CBA3€l (PU3MKM C €CTECTBEHHO-HAayYHbIMU Y4YE€OHBIMH IpeameTamu. B Hei
OTIPEJIEIISIIOTCS OCHOBHBIC 1€MW M3yueHUs (PU3MKH HA YPOBHE CpPEIHETO OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHHS Kypca (U3HUKHU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHbIE (Ha 0230BOM YpOBHE).

[Tporpamma no pu3uke BKIHOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (U3MKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 TOfaM 00yUYeHHUS;

e coJlepikaHue yueOHoro npeamera « Pu3uka» mo rojgaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJjiee OOHIMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOT0 MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMK 00 okpykatomem mupe. [lIkonbHbIN Kype pu3uku — cucteMooOpa3yronuit
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHbI
JexaT B OCHOBE IIPOIIECCOB M SIBJICHUN, H3y4yaeMbIX XHMHUEH, OHOJIOTHEH,
dbuznyeckoid reorpaduerd u acTpoHoMuei. lcmonp3oBaHME W aKTHUBHOE
npuMeHeHue  (U3MYECKMX 3HAHUW  ONpeneNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe BSHEpPreTUKd, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTEpPHAIOB C 33JaHHBIMH CBOMCTBAMHM U JPYTHX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHUPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI MUpa O0y4aroluxcs, B (GOPMHUPOBAHUE YMEHHH MPUMEHSTH
HAYYHBI METO/]I IO3HAHMSI IPU BBIITOJIHEHUU UMH YUE€OHBIX HCCIIEIOBaHUM.

B ocHoBy kypca ¢usuku s ypOBHS CpeAHEro oO0Iero oOpa3oBaHUs
NOJIOKEH pAd HUACH, KOTOpbIE MOYKHO pacCMaTpuBaTh KaK HPUHLMUIBL €ro
MOCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHasl U3 BCEX pa3iesioB (PM3HMKH, BKIIOYAET KaK
BOMPOCHI KJITACCUUECKOM, TaK U COBPEMEHHOM (PU3UKU.

Hoes cenepanuszayuu. B CcOOTBETCTBMM ¢ HEM Marepual Kypca (U3UKH
oObeAMHEH BOKpYr (Qusnyeckux Tteopuil. Beagymmum B Kypce sBIsieTcs
dbopMupoBaHUE MPEJICTABICHUNA O CTPYKTYPHBIX YPOBHSX MAT€pUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus MpeanosaraeT HCIO0JIb30BaHHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HayKHU, OCMBICICHUE CBS3U PA3BUTHUSA
bu3ukn ¢ pa3BuTMEM OOIIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoess npuknaowoii  nanpaenennocmu. Kypc ¢Gusukum mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHUYECKHUX U TEXHOJIOTMYECKHX MPUIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanuszyeTcss TOCPEACTBOM BBEIAEHUS DJIEMEHTOB
COJIEp)KaHMs, TMOCBALIEHHBIX HKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBbl C PAa3BUTHEM TEXHHKW U TEXHOJOTUM, a Takke OOCYXKIEHUS
po0sIeM pallioOHATBHOTO MPUPOIOTOIB30BAHMS M SKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMH DJIEMEHTaMH Kypca (U3HKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCA (u3nueckue Teopuu ((popmMupoBaHUe MPEICTABICHUN O
CTPYKTYp€ MOCTpOeHUsl (pu3nueckoil Teopuu, posid (PyHIaMeHTaIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  TMPEACTABJICHHUSIX O TMPUpPOJE, TpaHHUIaxX
NPUMEHUMOCTH TEOpH, JId OINKHCAaHUS €CTECTBEHHO-HAYyYHbIX SBJICHUU U
IIPOIICCCOB).

CHUCTEMHO-ACATEILHOCTHBIN TOAX0 B Kypce (DU3UKU pean3yeTcs MPEexIe
BCEro0 3a CUET OpraHu3aluy 3KCHEPUMEHTAIBHON NEATEIbHOCTH OOYy4aronIuXcs.
Jnst  6a3oBoro ypoBHSI Kypca (U3HUKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a00OpaTOpHBIX padoT,
KOTOpbIE B mporpamme 1o (usuke oObEIUHEHbI B OOIIMI CIUCOK YYEHHUYECKHUX
pakTUYeCKUX paboT. BeiaeneHne B yKa3aHHOM IepedHe J1abopaTOpHBIX padoT,
MPOBOJAMMBIX JUISI KOHTPOJST M  OLEHKH, OCYIIECTBISCTCS YYaCTHUKAMHU
o0pa30BaTeIbHOTO TMPOIECCa MCXOAs U3 OCOOCHHOCTEW IUJIAaHUPOBAHUS W
ocHameHuss kaOwHera (¢mu3uku. Ilpm 3TOM oOecreunBacTCs OBJIAJCHUC
OoOy4YaromMUMHCs YMEHUSIMU TIPOBOJIUTH KOCBEHHBIE H3MEPEHMs, HCCIICAOBaHUS
3aBUCUMOCTEN (DU3UYECKUX BEJIMYMH U TOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonpiioe BHUMaHHE YJIENSAETCS PEMICHUI0 PACUETHBIX W KAYECTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3aay NPUOPUTETOM SIBIISIIOTCS 3aJadydl C SIBHO
3aIaHHON (U3UYECKON MOJIEIIbIO, TTO3BOJIAIOIINE MPUMEHITh U3yUCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYS 3HAHHS U3
pa3HbIX pa3neioB. [ KayecTBEHHBIX 33[a4 MPUOPUTETOM SIBISIOTCS 3a/aHus Ha
OOBSICHEHHE MPOTEKaHUS (PU3UUECKUX SBICHUNA M MPOLECCOB B OKpY)KAIOIIEH
KU3HHU, TpeOyroniue BbIOOpa (U3MUECKOW MOJENU Il CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsmu DI'OC COO k MarepuaabHO-
TEXHUYECKOMY oOecnedyeHnto ydeOHoro rmporecca 0a30BBII YpPOBEHb Kypca
(bU3UKK HA YpPOBHE CPeAHET0 001Iero 00pa3oBaHus JOJKEH U3y4aThCs B YCIOBUSIX
MPEeIMETHOrO0 KaOuMHeTa (PU3MKU WU B YCIOBUSX MHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kabunere (U3MKHU OIKHO OBITH
HE0OXouMoe JiabopaTopHOe OOOPYIOBAHHWE ISl BBIMOJHEHHUS YKA3aHHBIX B
nporpaMmMme mo (pu3MKe yYeHHYECKHX MPAKTHUYECKUX PadOT U JEMOHCTPAIIMOHHOE
o0opy1I0BaHHE.

JlemoHCTpaninoHHOe 00OpyAoBaHUE (OPMHUPYETCS B COOTBETCTBUHU C
OPUHLKAIIOM MHHMMAJIbHOW JOCTaTOYHOCTH ©  OOECIEYHBAET TOCTAHOBKY
NEPEYNCIICHHBIX B TMporpamMme 1O (HU3MKE KIIOYEBBIX JEMOHCTpAlUi Jis
UCCIICJIOBAHUS ~ M3yYaeMBIX SBIEHHH W  MPOLECCOB, OMIHUPUYECKUX U
(byHIaMEeHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pynOBaHHE I YYEHUYECKUX MPAKTHUYECKUX pPadOT
dbopMupyeTcss B BHJIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEUMBAETCSA B pacyére
OHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsa. TeMaThyecKue KOMIUIEKTHI
7a00paTOPHOTO OO0OPYIOBAHMUS JIOJDKHBI OBITH ITOCTPOCHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTa0OpaTOpHil.

OCHOBHBIMHM LIETISIMU U3Y4YeHUS (PU3UKU B 00I1IEM 00pa30BaHUM SIBISIOTCA:

o (opMupoBaHME HMHTEpECa W CTPEMJICHHS OOy4YalomMXxcsi K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, Pa3BUTUE UX HWHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEICTABICHUI O HAYYHOM METOJE MO3HaHUs U POpMHUpPOBAHHE
UCCJIEIOBATEITLCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAy4YHOTO MHUPOBO33PEHUS KaK pe3yjbTara H3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3UKHU;

e (QopmupoBaHue yMeHUNH OOBSACHATH SBIECHUS C HCIOJIH30BAHUEM
du3nYeCKuX 3HAHUN U HAYIHBIX JI0KA3aTENbCTB;

e (dopMupOBaHHE MPENCTABICHUA O PO (U3UKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JlocTrkeHne 3TUX 1eneld oOecreynBaeTcs pelIeHHeM CIeAYIONIMX 3a1ad B

nporecce U3ydeHus Kypca pU3MKHU Ha YPOBHE CpeIHEro 001Iero o0pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTEeMBbl  3HaHHMM 00  o0mmX  (UBHUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DM3UKY, OJJICKTPOJWHAMHUKY, KBAaHTOBYI (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUA IS
o0bscCHeHHMST (PU3WYECKUX SBICHUH B TPUPOAEC W IS TPUHATHS
MMPAKTUYECKUX PELICHUM B MIOBCEHEBHOM KU3HU,

e OCBOEHHE CIOCOOOB pEUICHUS Pa3IMYHBIX 3a/ady C SIBHO 3aJaHHOU
bu3nyueckoil MOJENbI0, 3ajady, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3nanue GuU3NUeCcKo MOJENH, aJIeKBATHON yCIOBUAM 3aa4u;

e TOHWMaHWE (U3MYECKUX OCHOB W TPHHIIMIIOB JEHCTBUS TEXHHUYCCKUX
YCTPONCTB M TEXHOJIOTHIECKUX TIPOIIECCOB, UX BIUSHUS HA OKPYKAIOITYIO
cpeny;

e OBJAJCHHE METOAAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(bU3UYEeCKUX IKCIIEPUMEHTOB, aHAJIM3a W WHTEPIpeTanuu HWH(OpMaIny,
oTpe/ieNieHus TOCTOBEPHOCTH MOTYYEHHOTO Pe3yIbTaTa;

e CO3JIaHWE YCIIOBHH IJISI PA3BUTHUS YMEHUH MPOEKTHO-HUCCIEAOBATEIHLCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wu3yudenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHErO OOIIero
oOpazoBanus orBoautcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xkmacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraempiii B mporpamMme To (uU3UKE TMepedyeHb Ja0OpAaTOPHBIX U
MPAKTUYECKUX pabOT SBIAETCS PEKOMEHJOBAaHHBIM, YYHUTENIb JElaeT BBIOOP
MPOBEICHUs JTA0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HMHAMBUAYAJIbHBIX
O0COOEHHOCTEH 00yUYaroIIUXCsl.



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

Pasznen 1. ®u3uka v MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka o npupone. HayuHble MeTOABI NO3HAHUS OKPYXKAIOILIEro
mupa. Ponp »JKcnepuMeHTa M TEOpHMM B IIPOLECCE IO3HAHUS IPUPOJBI.
DKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3NYECKUX SBICHUNA U TpoleccoB. HayuHble rumortessl.
dusznveckre 3aKOHbI U TEOPHH. |'paHUIIBI IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponp u mecro ¢uszuku B (GOpPMUPOBAHUM COBPEMEHHOM HAy4YHOM KapTHHbI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple W UU(POBBIE H3MEPUTENbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JATYHKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemetienre, CKOpOCTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHUE MaTepuaIbHOM TOYKH, WX MPOCKIIMM HAa OCH CHUCTEMbI KOOPAHMHAT.
CnoxeHue nepeMeIIeHU U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE aBMkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU, YCKOPEHHUs, MNYTHU U MepeMelIeHUs
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoboaHoe majzieHre. Y CKOpeHHe CBOOOTHOTO TaICHHMS.

KpuBonuueitnoe  aBwxkeHue. [IBHKeHHE  MaTEpUAIbHOM TOYKH 1O
OKPY>KHOCTHU C IMIOCTOSTHHOM 110 MOJIYJII0 CKOPOCTBIO. YTJI0Bask CKOPOCTh, JUHEHHAS
ckopocTh. [lepuona u yactora obpaienus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHUE: CIHUIOMETP,
JIB>)KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MEepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALUS KUHEMATHYECKUX XapaKTePUCTUK
JIBYDKCHUS.

[IpeoOpazoBaHue IBMXKEHUM C UCIIOIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tagenue Te B BO3IyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne ABMKEHHS Tenna, OpPONIEHHOTO TOJ YIJOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MaICHMUS.

Hanpagnenune ckopocTu npu ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yuyeHre HEpaBHOMEPHOTO IBUKEHUS C IIEJbI0 ONPENCIICHUSI MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOUIEHUS MEXKIY IIYTSIMH, NPOWJAECHHBIMH TEJIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBMKEHUS IApUKa B BA3KOU KUJKOCTH.

N3y4yenue nBM>KEeHHS Tela, OpOIIEHHOIO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocuTenbHOCTHM  ['amuies.  IlepBeii  3akoH  Hbrotona.
HNHepunaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUIS. MaTEpUAbHOM TOUKHU. Tpernii 3akoH HbroTOHA U1 MaTepUAIBHBIX TOUYEK.

3akoH BcemupHoro Ttarorenus. Cumiia Tspkectu. IlepBas kocMmuyeckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKoybxeHusi, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHt tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B JKUAKOCTH WM Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JBUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT cCHJIBl OTHOCUTENIBHO OcH BpauieHus. llnedo cunbl. YcioBus
paBHOBeCUs TBEPIAOIO TEA.

TexHudeckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHUE: MOIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne nHepuum.

CpaBHEHME MACC B3aUMOJICUCTBYIOIIUX TE.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Je(hOpMAIIHH.

HesecomocTts. Bec tena npu yCKOpEeHHOM NOABEME U TTAJCHUU.

CpaBHeHUE CUJT TPEHHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcioBust paBHOBECHs TBEPAOro Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHue ABMXeHUs OpycKa MO HAKJIOHHOM IIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHUKAIOIIUX B IPYXUHE U
pe3nHOBOM 00pa3slie, OT UX Aedopmaruu.

HccenenoBanne ycioBHM PpaBHOBECHsS TBEPAOIO Tena, HMMEIOIIETO OCh
BpaLCHUS.

Tema 3. 3axonst coxpanenus é mexanuke

NMnynbse MaTepuasibHOM TOYKHM (Tesia), CUCTEMbl MaTEpPUAIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMMIYJbCca TeNld. 3aKOH COXpPAaHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cribl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprusi MaTepHalibHOM TOukH. Teopema 00 HM3MEHEHUU
KUHETHYECKOU SHEPTUM.

[TorennumanbHas SHEprusl. [TorenuumanbHas SHEprus YIPYTO
nedhopMUpoBaHHON  TNpykuHbl.  [loTeHIManbHas  SHEpPrus  Teia  BOJIM3H
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHple W HENOTEHIMadbHble  cwibl.  CBs3b  pabOTHI
HEMOTECHUUAIBHBIX CHUJI C M3MEHCHHUEM MEXAHUYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHUE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexo MOTEHIIMATBLHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomeol

N3yyenue abCOIIOTHO HEYNPYroro yjaapa C MOMOMIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBS3u pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWMYEeCKOW HHEPTryu
TeJIa Ha IPUMEPE PACTSIKEHUS PESUHOBOIO XKI'yTa.

Pasznen 3. MoJsiekyasipHast pU3HKA U TEPMOJTUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOW T€OPHUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapaktep ABUKEHUS U
B3aUMOJCMCTBUSL YacCTHUL] BelleCTBA. MOJEnu CTpPOEHHUsI Tra30B, XKUJIKOCTEU U
TBEPJIBIX TE U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJeneii. Macca u
pa3mepsl Mosiekys. KonndecTBo BemiectBa. [loctosinHas ABorajipo.

TermioBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkamna temneparyp
Lenbcus.



Mognens  upeanbHoro raza. (OCHOBHOE€  ypaBHEHHUE  MOJICKYJISIPHO-
KMHETUYECKOW TEOPUU HJICATBHOTO Ta3a. AOCOJIOTHAas TeMIleparypa Kak Mepa
CpeoHEe KWHETHYECKOW HSHEPrMH TEIUIOBOrO MABMKEHUs dactui rasza. [llkama
temneparyp KensBuna. I'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanenpona.
3akoH JlanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemecTBa. [padudeckoe mpeacTaBiIeHHE HW30MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpPOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOLIME IJUCKPETHOE CTPOEHUE BELIECTBa, (oTorpapuu
MOJIEKYJ OPraHUYECKUX COETUHEHUIA.

OnpiThl 10 TUGPY3UH KUIKOCTEN U Ta30B.

Mopenb GpOyHOBCKOTO ABUKEHUS.

Mogens onsita IllTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WIUTIOCTPUPYIOIIAs TPUPOIY IABIECHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WIIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUS HJICAIbHOrO Tasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenue Macchbl BO3/yXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY [TApaMETPAMU COCTOSIHUSL Pa3peKEeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuKku

TepMmoauHamMuueckass cucrema. BHYTpEHHssI SHEPTUS TEPMOAMHAMUYECKOU
CUCTEMBI U cTIoco0bI €€ n3mMeHeHus. KomudyecTBo TemnoTsl U pabota. BuyTpeHHss
SHEPrusi  OJAHOATOMHOTO  HJEaJbHOrO  raza. Buubl  Tersonepeaaydu:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3IyUeHUE. YelbHas TEIJI0EMKOCTh BEIECTRA.
KonnuecTBo TEIIOTHI pU TeIUIonepeaaye.

[Tonsitue 06 ammabGatHoM mporiecce. [lepBbIil 3aKOH TEPMOIUHAMUKH.
[Ipumenenue mepBoro 3aKoHa TEPMOAMHAMHUKHM K wu3omporieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH Tepmounamuku. HeoOpaTuMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  mammHbl.  [IpyHOMOBI ~ JEWUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sSHEprUM B TEIUIOBHIX MamuHax. KoadduimmerT monae3Horo
nericTBus TerutoBoi MammHbl. [lukin KapHo m ero ko3 @HIIMEHT IMOJIE3HOTO
JENUCTBUS. DKOJIOTHYECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckre YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATEIb
BHYTPEHHETO CTOpaHus, OBITOBOW XOJOAWILHUK, KOHIUITHOHED.

Llemoncmpayuu

W3MmeHeHne BHYTpEHHEW JHEpruu Teia MpHU COBEPUIEHUU pPaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJI JEHCTBHEM CXKATOro BO3/yXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHUs (BUI€OAEMOHCTpALU).

N3meHeHre BHYTpeHHEN SHEPTHUH (TEMIEPATYpPhl) Tella MPHU TeIJIonepeaaye.

OnpiT MO aauabaTHOMY pacCHIMPEHHIO BO3JyXa (ONBIT C BO3QYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATEI BHYTPEHHETO CrOpaHusl, PpEaKTUBHOIO
JIBUTATEJI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HN3mepeHnne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHjeHcanus. Mcnapenue u kunenue. AOCOMIOTHAs U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO31yxa. HacklmeHHbIl map. YjenapHas Teruiora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuyeckue u amop@Hbie Tena. AHU30TPONHS CBOMCTB
kpuctaiyioB. Kuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [linaBineHue u
KpUcTaJiu3anus. Y aeiabHas TerioTa miasienus. Cyonumanusi.

YpaBHeHUE TEIJIOBOTO OajiaHca.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH TMOJTYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoJCTBa HACBIIICHHBIX MapOB.

Kunenue npu mnoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmroienrie HarpeBaHus Y MJIABJICHUS] KPUCTAJUTMYECKOTO BEIllECTBA.

JleMoHCTpanus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomoi

N3mepeHne 0OTHOCUTENIbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. JiaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzauusi Teld. OJEKTpUYecKuil 3apsna. JlBa BuAa AIEKTPUUYECKUX
3apsAn0B. IIpOBOAHMKHK, AMBIEKTPUKU M IOJIYNPOBOJHUKH. 3aKOH COXpaHEHHS
AIIEKTPUUECKOTO 3apsiia.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHa. TodeuHbIl 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnone. Hanpsok€HHOCTh  3nexkTpudeckoro nosd.  [IpuHomn



CYNEepPHO3ULUUA IEKTPUUYECKUX Toyie. JIMHUM HAnpsKEHHOCTU SJIEKTPUYECKOTO
OJISl.

Paborta cmm  snektpocrarmueckoro  mons.  [lorenmman.  PasHoCTh
NOTEHUUAJIOB. [IpOBOAHUMKM M AMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
Jwusnexkrpuyeckasi MPOHULAEMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOII,
AIEKTPOMETpP, DJEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHHE JJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIM aIllapat, CTPYWUHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHLUII JEUCTBUS IIEKTPOMETPA.

B3anmoneiicTBUE HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpOBOIHUKH B 3JIEKTPOCTATHUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMDIIEKTPUKY B DIIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTOpa OT IUIOLIAau
MJIACTUH, PACCTOSTHUS MEXIY HUMH U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIOBUS CYLIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna toka. [I0CTOSHHBIN TOK.

Hanpsioxenue. 3akon OMa il yyacTKa LETu.

DIIEKTPUYECKOE CONPOTUBIIECHUE. YJEIBHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBaTenpHOE, TapaieIbHOE, CMEIIAHHOE COEIMHEHHUE MPOBOJHUKOB.

PaGora anektpuueckoro Toka. 3akoH Jxoyms—Jlennma. MoiHOCTh
AIEKTPUUECKOTO TOKA.

DJIeKTPOJIBIKYINAs CHJia M BHYTPEHHEE COIMPOTHUBJIEHWE HMCTOYHHKA TOKA.
3axon Oma 15 TOJTHOM (3aMKHYTO#) aneKkTpudeckoit nenu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAasT  MPOBOJMMOCTH  TBEPABIX  METALIOB.  3aBUCHMOCTh
COMPOTUBJICHUSI METAJIJIOB OT TemMnepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMe. CBOMCTBA DJICKTPOHHBIX MTYYKOB.

[TonynpoBOJHUKH. CoOcTBeHHasT W NpUMeECHas MIPOBOIMMOCTh
noJIynpoBoHUKOB. CBoiicTBa p—N-niepexoa. [1oynpoBoHUKOBEIE TPHOOPHI.

DONeKTpUYecKuid TOK B  pacTBOpaXx U  paciulaBaX  BJIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS TUCCOLMAIUS. DIEKTPOIIU3.



DNIeKTpuueCKuid TOK B Ta3zax. CamMOCTOSTENbHBIM M HECAMOCTOSTEIIbHBIMN
paspsa. Monnus. [Inazma.

TexHuyeckue yCTPOMCTBA M INPAKTUYECKOE NPUMEHEHME. aMIEPMETD,
BOJITMETP, pEOCTAaT, HCTOYHUKHM TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPBI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN JHOJ,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN MO/, TATbBAHHKA.

Llemoncmpayuu

M3mepeHne cuiibl TOKa U HAIIPSDKCHUS.

3aBUCUMOCTb COIIPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUJIMHBI,
IUIOIIAU MONIEPEYHOIO CEUEHUsS U MaTepHaa.

CMemaHHOe COeTMHEHNE TPOBOTHUKOB.

[Ipsmoe w3MepeHne DJIEKTpOABWXKYLIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOT'O 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psia U NPOBOAMMOCTD BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3ydeHne cMEenaHHOTO COEUHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILIEH CHUJIbI UICTOYHUMKA TOKAa M €ro BHYTPEHHETrO
COMPOTHUBJICHUS.

HaoGmronenue amexTpoimsa.

MesxknpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce OCyLIECTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3€H € KypcamMu MaTE€MaTUKH,
OHOJ0ruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHM: SBJICHHE, HAay4HbI (akT, rumoresa, (pusnyueckas BeIUYUHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIETb, U3MEPEHU €.

Mamemamuka: pelieHue CHUCTEMbl YpPaBHEHMM, JHHEHas QyHKIus,
napabona, runepOosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKLIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CJI0)KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe JABUKEHUE B KUBOW mpupoze, nuddysus, ocMoc,
TEIJI000MEH UBBIX OPraHU3MOB (BHJbI TEIUIONEpPEaul, TEINIOBOE PAaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIpHAas Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX TEJ, JKUIKOCTEH H



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLIMALIMS,
rajbBaHUKA.

l'eoepagpus: BIaXXHOCTH BO31LyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJIB30BAHMEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJIIIUIIHUKH, HCIIOJb30BAHUE 3aKOHA COXPAaHECHHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET W JIpyrue), ABUTATENb BHYTPEHHEIrO
cropanusi, napoBas TypOHWHa, OBITOBOM XOJOJWIBHUK, KOHIAULIUOHED, TEXHOJIOTUN
MOJIYYEHHUsSI COBPEMEHHBIX MATEpUAIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3€MJICHHE JIJIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, ANEKTPOHATPEBATEIbHBIE npuOopHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, FATbBAHUKA.

11 KIIACC

Pa3znen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKYUA

[locTossHHBIE ~ MarHuTHl.  B3anMmonelcTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM HMHAYKUMHU. lIpuHuun cynepnosunnu
MAarHWTHBIX MOJeH. JIMHMM MarHUTHOW WMHAYKIMHU. KapThHa JNWHHWM MarHATHOU
WHYKIWH TOJI IOCTOSSHHBIX MArHUTOB.

MarautHOe 10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHHUM WHIAYKIUU
MarHUTHOTO TOJS JUIMHHOIO IPSMOIO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOIO
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanmonencTtBue NpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOlyJIb U HallpaBJICHHE.

Cuia Jlopenna, e€ MOyJib M HampaBiieHue. [[Br>KeHNE 3apsoKEeHHOM YacTUIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cunel Jlopenua.

SBnenue HnekTpoMarHUTHOM uHAYKUMH. [lOTOK BekTOpa MarHUTHOM
WHAYKIUU. ONEKTPOJBIIKYIIAs CHJIA HHIYKUUHU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuueckoe mosie. OIEKTPOABIKYIIAs Cuia WHIYKIHH B
MIPOBOJHUKE, TBHKYIIEMCS IOCTYIIATEIBHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuio Jlenua.

NHOyKTUBHOCTh.  SIBIEHWE CaMOMHAYKIMHU. OJIEKTPOABWXKYLIAs cuja
CaMOMHIYKLIHH.

OHeprusi MarHUTHOT'O NOJI KaTYLIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: ITOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, >3JIEKTPOJABHUIATENb, YCKOPHUTEIW 3JIEMEHTAPHBIX
YaCTULl, UHIYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM ITOJIEM.

JIvHMM UHAYKIIMY MarHUTHOTO TTOJIS.

B3anmoneiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMATHUTHOW UHIYKIIUH.

[IpaBuio Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHJIbI MHAYKIUHA OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii axcnepumenm, nabopamopmsie pabomol

N3yueHrie MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

HccenenoBanne NeWCTBUSA MOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. Kosie0anusa v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOJ1€OaAHUSA

KonebarenbHas  cucrema. (CBOOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonunyeckue konebanus. I[lepuon, dacrora, ammuutyna u ¢asza KoJaeOaHHi.
[IpyXVHHBIN MassTHUK. MaremMaTU4eCKU MASTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBparienue sHeprun NPy TAPMOHUIECKUX KOJICOAHUSX.

KonebarenpHbiit KOHTYp. CBOOOJIHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCANTbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYEeCKUMHU U
AJIEKTPOMarHUTHeIMH KoJjeOanusimu. @Popmyrna TomcoHa. 3aKkoH CcOXpaHEHUS
HHEPTUU B UJCATHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaroummx KoyieOaHUsAX. BbIHYKIE€HHbIE MEXaHUYECKHE
Kosebanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemennsblii TOK. CHHYCOMIANBHBIA IEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ M JIEUCTBYIOLEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U NOTPEONICHUE AIEKTPUUYECKOM
HHEPrur. DKOJOTUYECKHE PUCKH IMPHU MPOU3BOJACTBE 3jeKTpodHepruu. KynpTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B IOBCEHEBHOM KU3HHU.

TexHnueckre yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: HIIEKTPUUECKUI
3BOHOK, F€HEPATOP EPEMEHHOIO TOKA, JIMHUH JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHOM cHUCTeMbl (IPYKUHHBIN WIH
MaTeMaTUYECKUI MasTHHK).



Habmronenue 3aTyxaromux KoJieOaHui.

HccnenoBanue CBOWCTB BbIHYK/ICHHBIX KOJIEOAHUH.

Habmonenue pezonaunca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCHMOCTH CUJIBI TOKA M HAMPSKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHHI.

Pe3onanc mnpum mnocienoBaTeNbHOM —COEIMHEHUM PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenp TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii akcnepumenm, 1abopamopusie padbonul

HccnenoBanne 3aBUCUMOCTU MEPUOAA MANbIX KOJ€OaHUW rpy3a Ha HUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBaHne NEPEMEHHOTO TOKA B LENM U3 MOCIEJ0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexannueckrue BOJIHBI, yCioBUs pacnpocTtpaHeHus. Ilepuoa. CkopocTb
pacIpoCTpaHeHuss W JUIMHA BOJHBL. [lomepeuHble W NPOJOJIBHBIE BOJIHBL.
HUuTtepdepenius u nudpakiius MEXaHUYeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIOBUS M3JIy4YEHUS DJIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BektopoB E, B, V B anexkrpomarautHoil BonHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HUE, MPEIOMIIEHUE, MOJspu3anus, JTUPpaKIus,
uHTepdepenuust. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PAIUOCBSI3U U TeleBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHME: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3BYKOBAasl IUArHOCTMKA B TEXHUKE W MEIWLIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Teedon, CBU-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHHE MMONEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneoG:mromeecs Te10 Kak HCTOYHUK 3BYKA.

HabGmronenue oTpaxkeHus U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mtonenune uarepdepeHunu u AMPppakuu MEXaHU4eCKUX BOJIH.

3BYKOBOI pEe30HAHC.

Habmionenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUTUTYJIOM H
4aCTOTOMN KOJIeOaHMUIA.



HccnenoBanue CBOWCTB AJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpeIOMJICHUE, TTOJIApU3aIus, UGPaKIus, HHTephepeHITH.

Tema 3. Onmuka

['eomeTpuueckas onrtuka. [IpsgMosinHEWHOE pacnHpOCTpaHEHHE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHUK CBETA.

OTtpaxeHnne cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoenne n3oOpakeHUi B
IJIOCKOM 3€pKarlie.

[Ipenomnenue cBera. 3aKOHbBI MIPEJIOMIICHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. lIpenenbHbId yrojl MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB 6enoro cera. LIBeT.

ColOuparomue U pacceuBaronue JuH3bL. ToHkas JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM nuH3bl. [locTpoeHue wn3o0pakeHuil B
coOMparoluX U pacceuBaronux JuH3ax. GopMmysna TOHKOW JIMH3BL. Y BEJIMYEHHUE,
JTaBa€MOE€ JINH30MU.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKMU.

BonnoBas ontuka. WuTtepdepenuust cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBusi HaOMOEHUS MaKCUMyMOB M MHUHHUMYMOB B HMHTEp(EpEeHIIHMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cBera. JudpakuvonHas pem€rka. YciaoBue HaOIIOACHUS
[VIABHBIX ~MAaKCUMYMOB TMpH MaJCHUHM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIna,
dboToanmapaT, MPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAas
onTHKa, TU(paKIMOHHAs pelETKa, MOJIPOUI.

Jlemoncmpayuu

[IpsiMonuMHEWHOE pPacHpOCTPAHEHUE, OTPAXKEHUE W TMPEJIOMIICHHE CBETA.
OnTuyeckue nprudOpHI.

[TonHOE BHYTpEeHHEE OTpakeHre. Mojiesib CBETOBOIA.

HccnenoBanue CBOMCTB M300payKEHUM B JIMH3AX.

Mogenu MuKpockomna, TeJIeCKomna.

HaGmonenne uaTepdepeHIIUN CBETA.

HaGmronenue nudpakuuu cBera.

HaGmroenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ HOMOIIbIO IPU3MBI.

[Tomy4enue ciekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKY.

Hab6mronenue monsipu3aiyuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomel



W3mepeHne rnokasaTess NpeJoMIIEHNs CTEKIa.
HccnenoBanue cBONCTB H300pakeHUH B JIMH3AX.
Habnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI clielHAJIBHOM TEOPHH OTHOCUTEIbHOCTH
['panunpl  TPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [loctymnatel
CHELUAIbHOW TEOPUU OTHOCUTEIBHOCTH: WHBAapPUAHTHOCTH MOIYJI CKOPOCTH
CBETa B BaKyyMe, IIPUHIMI OTHOCUTEJIBHOCTH DWHINTEHHA.
OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHHM M COKpALICHUE
JUTUHBI.
DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C BHCpI‘I/Ieﬁ U UMITYJIbCOM pCHHTI/IBI/ICTCKOﬁ HJaCTUIIbI. SHCpFI/ISI
IIOKO-.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®ortonsl. ®opmyina [Tnanka cBs3u sHEprUM POTOHA C €r0 YaCTOTON. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTe U uccienoBanue porodpdekra. OnbiTel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmmteitHa A dotodrddexra. «KpacHas rpaHuIiiay
dboToaddexra.

JaBnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUUecKUe YCTPOICTBA W MPAKTHUYECKOE MpPUMEHEHHUE: (POTORIEMEHT,
dboToMaTUMK, COJIHEUHAs OaTapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3(d(HEeKT Ha YCTAaHOBKE ¢ HIMHKOBOMW MIACTUHOM.

HccnenoBanue 3akOHOB BHElTHEro GpoTtoaddekTa.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuto o -4acTHIIL.
ITImanerapHas Mmozens aroma. Iloctymarel bopa. U3nyueHue u noriomieHue
(GOTOHOB TpU TMepexo/ie aToMa C OJHOTO YPOBHS SHEPTUd Ha Apyrou. Bumwl
cnekTpoB. CEKTp ypOBHEH SHEPIrUU aTOMA BOJOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHIOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHndeckre yCTpPOWCTBA M NPAKTUYECKOE MNPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOMN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Onpenenenue AJIMHBI BOJIHBI JIa3epa.

HabGmroaenue mHeHyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HaOmronenue nuHeiyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpOoeHHs sapa. OTKpbITHE
pagunoaktuBHOCcTH.  OmbiTel  Pesepdopma  mo  ompeneneHuto  cocrtaBa
paavoakTUBHOrO u3nydeHus. CBoiicTBa anb(da-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusiHME pagOaKTUBHOCTH HA KUBBIE OPraHU3MBbI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. Hyknonnas mopens snapa ['eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Torsl.

Anb(a-pacnan. ONEKTpPOHHBIM UM MO3UTPOHHBIM Oerta-pacnax. I'amma-
U3JIlydeHue. 3aKOH PaJuoaKTUBHOTO pacnaja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. [ledekT maccsl sapa.

SAnepnsbie peakuuu. JleneHue u CUHTE3 SAEP.

Anepuwiii peaktop. TepmosimepHbiii cuHTe3. IIpoOiemMbl W TEPCHEKTHUBHI
AIEPHON DHEPTETUKNA. DKOJIOTUYECKUE ACIIEKTHI SIIEPHON SHEPTETUKH.

DnieMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTop1 HaOJIIOIEHUS M PETUCTPAIMH 3JIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIe B3auMOACHCTBUSA. ENMHCTBO (hr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U NPAKTUYECKOE IIPUMEHEHME: NO3UMETP, KaMepa
Buinbcona, siiepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€T4YMK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM oTorpadusim).

Pa3znen 8. JiieMeHTBI aCTPOHOMHUM U ACTPOPU3UKH

Otanbl pa3BUTUS acTpoHOMHUH. [IpuKiiagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKUe 3BE37bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTb. McrTouHuk sHepruun ConHIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH. JlnarpamMma «CHEKTpajbHBIA KJacc —
CBETHUMOCTBY». 3BE3JIbI TJIABHOW IMOCJIEAOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3]l TJIaBHOW MOCIEN0BAaTEebHOCTU. BHyTpeHHEe cTpoeHue



3BE311. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKJICHUH U 3Boironuu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3 .

Mneunstii Ilyte — Hama T'anaktuka. [lonoxenue u nBukenue ConHia B
INanaktuke. Tunel raakTuk. PaguoranakTuku U KBasapbl. YEpHbIE IBIPBI B Apax
TaJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xab66ma. Pazberanue ramakTuk.
Teopus bonpmoro B3pseiBa. PennkroBoe nsiydyenue.

Macmradnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnbie mpo0iaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabooenus

HaOnroieHusi HEeBOOPYKEHHBIM TJIA30M C UCIIOIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUM JJIsl OTpe/IeNICHUsI TI0JIOKEHNS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3IBI.

Habmonenus B Teneckon JIyHsl, mianet, Mineunoro [lyTu.

O0o001maoiIee NOBTOPEHUE

Ponp Qusuku w acTpOHOMUHM B HSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOM chepax AesSTENbHOCTU YEIOBEKA, POJib U MECTO (PU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUW KapTHHE MUpPA, POJIb (PU3NYECKOil Teopuun
B (GOpPMHpPOBAHMU TIPEJCTAaBIECHUNA O (U3HUECKOW KapTUHE MHpPA, MECTO
(bu3nYecKol KapTUHBI MUpa B OOILEM PsTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABIECHUN O IPUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPXKATEIBHBIX MEXIIPEIMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKHU,
OHOJ0rMu, XUMHH, reorpaduu U TEXHOJIOTHU.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYyYHOIO
MO3HAHWA: SIBJICHUE, HAay4HbIH (akT, rumores3a, (uU3MYecKash BEIWYWHA, 3aKOH,
Teopusi, HaOTIOJICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIETh, H3MEPEHUE.

Mamemamuka: peUIEHHWE CHUCTEMBl YPAaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOEKIMU HA OCU KOOPJIMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (DYHKIHM, TPU3HAKK TIOJ00USI TPEYTrOJbHUKOB,
OTIpEeJICIICHHE TIIOIAIN TUIOCKUX (hUryp u o0bEMa Tel.

buonocusn: »nexTpuyeckue SBICHUS B KUBOM TpHUpPOJE, KojeOaTeabHbIe
JIBVKEHUS B KMBOM MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOU MPUPOIE, NEHCTBUEC
paJualyy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TeJd, MEXaHU3Mbl O0Opa30BaHMsI KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHbIE TOJIOCA 3€MIIM, 3aJI€Kd MArHUTHBIX DY,
doTochEMKa 3eMHO MTOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSCEHUI.

Texnonocus: JIAHAKA DJEKTPOIIEpenad, TIEHEPAaTop I[EPEMEHHOIO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAsS IIe4Yb, Pajap, pPaguoNpUEMHHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIM anmapaT, BOJIOKOHHAs ONTHKA,
CoJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IMPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpemvera «du3nka» Ha ypOBHE CPEAHETO OOIIETO
oOpa3zoBanus (0a30BbI YPOBEHB) JIOHKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAMPEMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHUS YyUeOHOro npeaMera « OU3uKay JTOIKHBI
OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH IIO3UIMEH JHMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIU{, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUU, COOTBETCTBYIOIINX
TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIlECTBa, PacCHIMPEHUE >KU3HEHHOTO
ONbITA U ONbITA JCATEIBHOCTH B IPOLIECCE PECAIM3alM OCHOBHBIX HAIlPaBICHUHN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA O0YyHAIOUIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAMIIMOHHBIX  OOIEYEIIOBEYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTUYECKHUX LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTh B MHTEpPECAX TIPa)kKAaHCKOTO
o0111ecTBa, y4aCTBOBAaTh B CaMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3aluu;

YMEHHUE B3aUMOJECHCTBOBATH C COUUAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
uX QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOM JAEATEIBHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM TPaKIaHCKOU UICHTUYHOCTH,
MaTPUOTU3MA;

LIECHHOCTHOE OTHOILICHUWE K TOCYJAapCTBEHHBIM CHMBOJAM, JIOCTUXECHUIM
POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JIESTEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaja B MOCTPOCHHUE YCTOMYHUBOTO OYIyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYasi 3CTETUKY HAYYHOIO TBOPYECTBA,
pHUCYIIEro (GU3NIECKo HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Iu4HbIM cepaM MNpoPeCcCHOHATBHON NEATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON U TEXHUKON, YMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oyay1ieil npodeccruu U peaan30BbIBATh COOCTBEHHBIE KU3HEHHBIC TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPAa30BaHMIO B 00JIACTH
(U3HUKY HA TPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCUTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE IJI0OATIBHOTO
XapakTepa dKOJIOIMUECKUX MpoOem;

IUTAHUPOBAHUE U OCYILECTBIICHUE JEHUCTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUS LEJIed YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA;

paclIMpeHue OMNbITa ACATEIBHOCTH JKOJOTWYECKOW HAIPaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH 110 PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c()OpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUYECKOIN HAYKHU;

OCO3HAHHME LIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydeHUs  (QU3MKM  OCYIIECTBIATH  IMPOEKTHYHO U  HCCIEN0BATENIbCKYIO
NEATEIBHOCTh MHAUBUAYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHMBEpPCAJIbHBIC Y4eOHbIC 1eHCTBUS
ba3oBble 1oruyeckue 1eMCTBUA:
caMoCTOSITeNIbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LENU JEATENBbHOCTH, 3a4aBaTh IAPAMETPBI M KPUTEPUH HX
JOCTUKEHNUS,
BBISIBJSITh  3aKOHOMEPHOCTH M INPOTHBOPEYMS B  PaccMaTpPUBAEMBIX
(bU3NYECKUX SBJICHUSIX;
paspabarbiBaTh IUIaH pEIICHUs MpPoOJeMbl ¢ YUETOM aHaIn3a MMEIOLIUXCS
MaTepUAIIbHBIX 1 HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JIEATEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIIEACTBUM NESATENBHOCTH;
KOOPAMHUPOBATbL U  BBINOJHATH pabOTy B  YCIOBUSIX  pEalbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KU3HEHHBIX IPOOJIEM.
Ba3oBble uccienoBare/ibCKie AeHCTBHS
BJIAJCTh HAY4YHOW TEPMUHOJOTUEHN, KIFOUEBBIMH MOHATHSIMU W METOJAMHU
buznyecKoil HayKu;



BJIAJICTh HABBIKAMHU yUEOHO-HCCIICIOBATEIIHCKON M MPOCKTHOUW NEATeTLHOCTH
B o0yiact (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TIOUCKY
METOJIOB pelieHusl 3a1ad (U3HUECKOTO COJSpIKAHMS, MPUMEHEHUIO Pa3InIHBIX
METOJIOB IMO3HAHMS,

BJIQJIETh BHJAMH JICITCIHHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHMS, €ro
WHTEPIpPETAlU, MPEeoOpPa30BaHUI0 W TPUMEHCHHIO B PA3IMYHBIX yYEeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPU CO3JIaHUU yUEOHBIX TIPOCKTOB B 00acT (PU3uKH;

BBISBJISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ peIleHMs, HaXOAUTh apryMEHThl JJIA JOKa3aTeIhCTBa
CBOUX YTBEP)KJICHUH, 3a]1aBaTh IapaMeTPhbl U KPUTEPUH PEIICHHUS;

aHANMM3UPOBATh TIOJYYEHHBIE B XOJ€ pCEUICHUS 3aJaud  Pe3yNbTaThl,
KPUTHUYECKU OTICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh H (opMynupoBaTh COOCTBEHHBIE 3a7a4d B 00pa3oBaTeIbHOU
NEeATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN (HU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHUA 10 (U3UKE B MPAKTHUECKYI0 00JacTh
JKU3HENEATEIILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC UCH, TIPEJIaraTh OPUTHHAIBHBIC TTOIXO/IBI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHHS.

Pabora c ungopmanmeii:

BJIaJIETh HaBBIKAMHU IOJIyYeHHs] HHGOpMAIA (U3NUECKOTO COJIECpKaHUS U3
HCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEILHO OCYIICCTBJISATH IIOUCK, aHaJu3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAIINI0 MH(POPMAIIMKA PA3JTHYHBIX BUIOB U (opM
MIPE/ICTABIICHNUS,

OIIEHUBATh JJOCTOBEPHOCTHh MH(POPMAITUH;

UCIIOJI30BaTh  CPEJCTBA  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHUKATHBHBIX M OPTaHU3aIlMOHHBIX
3a7lad ¢ CcoOMroJieHneM TpeOOBaHMM HJProOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPE)KCHHS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TIaCHOCTH;

co3/laBaTh TEKCTHI (DU3UYECKOTO COJEpXKaHUsS B PA3IUYHBIX (opMarax ¢
y49€éTOM Ha3HAYCHHUS MH(DOPMAIIUU U MEJIEBOM ayUTOPHH, BEIOMPAs] ONITHMAIIBHYIO
dbopMy TIpeICTaBJICHUS M BU3yaJIU3aIiH.

KoMMyHuKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUSL:
OCYIIECTBJIATH OOIIEHNE Ha YPOKaxX (PU3UKH U BO BHEYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh NPEINOCBUIKA  KOH(MIUKTHBIX CUTyallMd W CMATYaTh
KOH(DIIUKTHI;



pa3BEPHYTO W JIOTMYHO M3J1araTb CBOKO TOYKY 3PEHHS C HCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHON M WHIWBHIYyaJIbHOU
paboTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JIEHUCTBUH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)A0ro YieHa KOJJIEKTHBA,

OPUHUMATh LM  COBMECTHOW  JESATENIBHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JIEHCTBUS TO €€ JOCTHXKEHUIO: COCTABJIATh IUIAH JEHCTBHIA,
pacnpenenarb poid ¢ y4ETOM MHEHMH YYaCTHHKOB, OOCYKIaThb pPE3YyJbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMaH/Ibl B
oOLMil pe3yapTaT o pa3padOTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE IPOEKTHI, OLIEHMBATh MJEU C T[O3ULMUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE TMOBEACHUE B PA3IMYHBIX
CUTYaLUSIX, IPOSABIIATh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO OCYHIECTBJISATh MO3HABATEJbHYIO JIESITENIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBCHHEIC 3a/1a4M;

CaMOCTOSTENIBHO COCTABJISITh IUIAH PELICHUS PAaCUETHBIX W KAa4eCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEIIOYTCHHI;

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM;

paciupsaTh paMKU yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX IPEINOYTEHHUI;

JefaTh OCO3HAHHBIM BBIOOpP, apryMeHTHpOBaTh e€ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PELICHUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (hOPMHUPOBAHUIO U TIPOSIBICHHUIO JSPYJIWIMA B 00JIacTH
(bu3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJa/JIeTh  HABbIKAMU  TIO3HABATENbHOM  peIeKCMHM  Kak  OCO3HAHMS
COBEPIIAEMbIX JEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUH JJI1 OLEHKH CUTYalluH, BHIOOpAa BEPHOTO
pelIeHus;



YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO TMPUHUMATH PEIICHUS M0 HUX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apPTyMEHTHl JAPYTHX TIPH aHaJu3€ pPe3yJIbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH CeOsl, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTyMEHTHl JAPYTHX TIPH aHAJu3€ pPe3yJIbTaTOB
NEeSATEeTHbHOCTH;

pU3HABaTh CBOE TIPABO U MPABO IPYTHX HA OITHOKH.

B mpomecce nocTHKEHHST TUYHOCTHBIX PE3YJIhTaTOB OCBOCHHUS MPOTPAMMEI
no ¢u3uKe A YPOBHA CpeaHero oOmero oOpa3oBaHusi y OOyYaroluxcs
COBEPIIIEHCTBYETCS AMOIMOHATTBLHBIHA WHTEJUICKT, TIPEAMOIaTr AFOTIHIA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHWI€, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHON SMOIMOHATBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aAaNTUPOBATBHCA K
YMOIMOHAIEHBIM U3MEHEHUSM U TIPOSIBIISTH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKECHUIO IIeJIU U
yCcrexy, ONTUMH3M, WHUIIMATHUBHOCTh, YMEHHE JCHCTBOBATh HCXONS U3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIIECTBICHUU OOIICHUs, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC M Pa3peiiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy obydyenuss B 10 kjacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KApTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B PAKTUYECKOU IESITETbHOCTH JIFOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (PU3UYECKUX MOJICIICH:
MaTepuabHasi TOUKa, MHEpIUalIbHas cUCTeMa OTCU€Ta, a0CONIOTHO TBEPAOE TEJIO,
WJICAJbHBIN Ta3, MOJEIA CTPOCHUS Ta30B, )KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l TIPU pelIeHUU (HPU3NIECKUX 3a71aY;

pacrnio3HaBaTh (pu3uYecKue SBICHUS (IIPOIIECCHI) M OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHHS BELIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBH>KEHUE, CBOOOAHOE TAaJE€HUE Tel, ABMXKEHHE II0 OKPYKHOCTH, HHEpLHS,
B3auMojielicTBre Tei, nuddys3usi, OpOyHOBCKOE TBIKEHUE, CTPOCHHUE KHIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ PU HArpeBaHUU (OXJIAXKIACHHH ), TETIJIOBOE
paBHOBECHE, MCHIAPEHHUE, KOHAECHCALHUS, IUIABICHUE, KPUCTAIUIM3ALMSA, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBsI3b MEXJYy I[apaMeTpaMH COCTOSIHMSI Ta3a B H30Ipolleccax,
ANEKTpU3alMs TeJl, B3aUMOAECHCTBUE 3aPSI0B;

OMKCHIBATH MEXAHUYECKOE NBM)KEHHE, MCIOJb3ysl (DU3NYECKHUE BEIIMYUHBI:
KOOpAWHATa, MyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIMadbHasl YHEPrUs, MEXaHUYeCKasl
paboTa, MEXaHMYECKas MOIIHOCTb, MPU OINHUCAHUM MPABUIBLHO TPAKTOBATH
(bu3MYEeCKUl CMBICT HCIOJB3YEMbIX BEIIMYMH, MX OOO3HAUEHUS W EAUHUIIBI,
HAXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBHIC SIBJICHMUS,
UCTONB3Yysd (U3MYECKUE BEJIMYMUHBL JaBJICHUE Tas3a, TeMmIeparypa, CpeaHss
KMHETUYECKAsl HEPrUsl XaOTHUYECKOTO JABMIKEHUSI MOJIEKYJI, CPEIHEKBAIpATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsISI SHeprus, paboTta rasa,
KOO(PPUIMEHT TMOJE3HOr0 JAEWCTBUS TEIUIOBOIO JIBUTATelis; IPU OMNUCAHUU
NPaBWIbHO TPaKTOBAaTh (U3UMYECKUM CMBICT MCIHOJIB3YEMbIX BEJIMYMH, HX
00O3HAaUeHUsT W CAWHHIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIINE JIAHHYIO
(pU3UUECKYIO BEIMUUHY C APYTUMH BEIUUUHAM;

ONUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOKCTBA BEILIECTBA U PJIEKTPUUECKUE
ABJICHUS (TIPOLIECCHI), UCTIOJIb3YsT (PU3UUYECKUE BEJIMYUHBL: IJICKTPUUYECKUMN 3apsij,
AIIEKTPUUYECKOE MOJIe, HAMPSIKEHHOCTH TOJISI, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB;
IpU ONHUCAHUM TPABWIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YEMBIX
BENTMYMH, UX OOO3HAYEHUS U EIUHUIILI;, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JAHHYIO0 (PU3UYECKYIO BEJIMUMHY C IPYTUMH BEIUUYNHAMU;

aHAJTM3UPOBATh (PU3UYECKUE MPOIECCHl U SBJICHUSI, UCTIOJb3Yys (hU3UUYECKUE
3aKOHBI U MIPUHLHUIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHLUIN CYNEPINO3UIUNA CHJI, MPUHIUI PABHOINPABUS HHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHMS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPeAHEH KMHETUYECKOW SHEPIUU TEIJIOBOTO JABHUXKEHHS MOJIEKYJI C
abCOJIIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUS
AIEKTPUYECKOrO 3apsiaa, 3akoH KynoHa, mpu 53TOM pa3iauyaTh CIOBECHYIO
GbOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIE TMPUHIUIBI JCHCTBHS MalluMH, MOpUOOPOB WU
TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCIOBUA MX O€30IaCHOTO HMCIOJb30BaHUS B
MMOBCEHEBHOM JKU3HU;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIENOBaHUI0 (U3HUECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAaHUEM TNPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU ITOM
dbopmynupoBath MpobieMy/3amady W THIOTE3y YYEOHOTOo OKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYIOBaHUsA, MPOBOJIUTH OMNBIT H
(bopMyIMpOBATH BHIBOIBI,

OCYUIECTBJISATH MPSIMble U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYUH, TPU
TOM BBIOMpPATh ONTUMAJBHBIN CIOCOO M3MEPEHMS] U HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLIEHKH MMOIPEIIHOCTEN N3MEPEHHN;

UCCJENOBATh  3aBUCHMOCTHM  MEXAY (U3HUYECKUMHU  BEIMYMHAMH  C
HCIIOJIb30BAHUEM TPAMBIX HM3MEPEHHM, MPU STOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3YNbTATHl TMOJYYEHHOM 3aBUCUMOCTH (U3HUYECKUX BEJIUYUH B
BU/JIE TAOJIUL U TPpaUKOB, 1€JaTh BEIBOBI IO PE3yIbTaTaM HCCIIEIOBAHUS;

cobroaaTh npaBuia 0€30MacHOrO TPyJa NP MPOBEICHUM UCCIEIOBAHUM B
paMKax ydeOHOTro JKCIIEPUMEHTa, Y4YEOHO-MCCIEIOBATENbCKOM W MPOEKTHOU
NEATEILHOCTH C HCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOUCTB M J1a0OPATOPHOTO
000opyTI0BaHMS;

pemiaTh pacu€THble 3aJaud C SIBHO 33JaHHOM (PU3MYECKOW MOJEIbIO,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHLIMIIBI, HA OCHOBE aHaIM3a yCJIOBUA 33a4H
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (DOPMYIIBI,
HEOOXOUMBbIE JUIsl €€ pellleHusl, MPOBOAUTh PacdyEéThl U OLEHUBATh PEATBLHOCTH
HOJIy4YEHHOT0 3HaueHUs (PU3NYECKOM BEIMUHMHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXACHUI C ONOpod Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(dbu3nYecKue ABICHUS,

UCIONB30BaTh  MpPH  PEUIeHMM  Y4YeOHBIX  3a7ad  COBPEMEHHBIC
MH(OPMAIIMOHHBIE TEXHOJIOTUU JIJISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPE TAllUU
U Ipe/CTaBlIeHUs y4eOHOM U HAy4YHO-TIOMYJSpHOU MH(POpMalUU, MOJIYYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIYyYaEMYI0 HH(POPMALIHIO;

MPUBOIUTH MPUMEPHI BKJIAJ]a POCCUNCKUX U 3apyOEKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXAIOIIEro MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW KU3HU
Ui obecrieyeHus: 0€30MacHOCTH IpU 00palleHuy ¢ TpudopaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsI COXPAaHEHUs 30POBbS U COOIOACHHUSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAKOLIEH CPEJIE;



paboTaTh B Tpynme C BBIMOJHEHUEM PA3IMYHBIX COIUATBHBIX POJICH,
IJIAHUPOBATh pabOTy TPYyNIbl, PAUOHAIBHO PACOPENENATh OOA3aHHOCTU H
MJIAHUPOBATH JIESITEIBLHOCTh B HECTAHIAPTHBIX CUTYAlUsIX, aJICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHUE pacCMATPUBAEMON TPOOIEMBI.

K konny oOyuenuss B 11 kjacce mnpeaMeTHble pe3ysibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTh Yy O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX POJb U MecTO (pu3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHHUKU H
TE€XHOJIOTUH, B TMPAKTUYECKOW NEATEIBHOCTH JIFOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIIBl TPUMEHEHUS] H3YUYEHHBIX (PU3MUECKUX MOJETEH:
TOYEYHBIA IEKTPUUECKUN 3apsl, JIyd CBETa, TOYEYHBIM NCTOYHUK CBETA, sI/I€pHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MpHU pelieHud (HU3NUEeCKUX
3a/1ay;

pacro3HaBaTh Ppu3nuecKue SABiACHUs (IPOIECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB JJICKTPOJUHAMUKHU U KBAHTOBON (PM3UKHU: 3JIEKTpUUECKasi IPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aHMMOJICHCTBUEC
MAarHuTOB, 3JICKTPOMAarHWUTHAasi WHAYKIUSA, JI€MCTBUE MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM M JBWXKYIIUWUCS 3apsifl, DJIEKTPOMArHUTHBIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPAacCOpOCTPAHEHHE CBETa, OTPaXCHHUE, IPEJIOMIICHUE,
untepdepennus, audpakius W OOJsApU3alUs CBEeTa, JUCIEPCUs] CBETa,
dbotoanekTpuaeckuit dpdekt (pororddekr), cBeTOBOE MaBlICHNHE, BOSHUKHOBESHUE
JMHEWYaTOro CHEeKTpa aTroMa BOAOpPOAA, €CTECTBEHHAs M HUCKYCCTBEHHas
PaauOaKTUBHOCTb;

ONUCHIBATh M3YUYEHHbIC CBOMCTBA BeEIIECTBA (JICKTPUUYECKHE, MarHUTHEHIE,
ONTUYECKUE,  JJIEKTPUYECKYIO  MPOBOAMUMOCTh  Pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJICHUSA (TPOIECCHI), HCHONB3YS (U3HUECKUE BEIIUYUHBI:
AIEKTPUYECKUI 3apsij], CUJla TOKA, SJEKTPUUECKOE HAMPSHKEHUE, SIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIUAJIOB, AJICKTPOABMKYIIAS CHia, paboTa TOKa,
WHIYKIMST MarHUTHOTO TMoJjs, cuia Awmrepa, cwia JlopeHnia, WHAYKTUBHOCTH
KaTYIIKH, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOIO TOJIEM, Mepuoa M 4YacToTa
KojeOanuii B KoyieOaTeIhbHOM KOHTYpe, 3apsii W Cuila TOKa B IIpoliecce
TAPMOHUYECKUX JJICKTPOMAarHUTHBIX KojeOaHui, ¢GOKYCHOE pacCTOSHUE U
ONTUYECKasl CUJia JIMH3bI, MPU OMUCAHWUU TPABWIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIIOJIb3YEMBIX BEJIWYWH, HUX OO0O3HAYEHUS U EIUHUIIBI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIUE JaHHYIO (U3UYECKYI0 BEIMYHMHY C JIPYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyUYCHHBbIE KBAHTOBBIE SBICHHUS M MPOLECCH, HUCIOIb3Ys
dbu3nYecKre BEIUYUHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, TIEPHO/ TMOTypacnaga, YHEPTUS CBSI3H
ATOMHBIX S7IEp, TPU ONMUCAHWUU TPABUIBHO TPAKTOBATh (U3MUECKUI CMBICI
WCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IWHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBS3BIBAIOUIME JAHHYIO (PU3UYECKYI0 BEIUYUHY C JPYTUMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEIUUUHBI;

aHAM3UPOBATh (PU3MUYECKUE TPOIIECCH U SIBJICHUS, MCTOIB3YS (HU3UICCKUE
3aKOHBI W MPUHITUIBL: 3aKOH OMa, 3aKOHBI TIOCIEAOBATEILHOTO U MapaJUIeILHOTO
COEJIMHEHHUS MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOoH AJIEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJIUHEHHOT0 paclpOCTPAHEHUs CBETA, 3aKOHbI OTPAKEHUs
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITelWHa s hoTodddekra,
3aKOH COXPAHECHHS JHEPTUH, 3aKOH COXPAHCHUS HMITYJIhCa, 3aKOH COXpaHEHUS
AIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsS] MacCOBOTO YHWCIa, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacCIajia, MPU 3TOM Pa3IndaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE BBIPAXKEHUE M YCIOBUS (TpaHUIIBI, 00JACTH)
MIPUMEHUMOCTH;

OTIpEIEIATh HAIpaBJICHUE BEKTOpA MHIYKIIMA MarHUTHOTO ITOJISI IPOBOHUKA
C TOKOM, CHJIBI AMriepa u cutbl JIopeHria;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKHM 3E€PKaJOM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCIICIOBAHUI0 (U3UYCCKUX SBJICHHA U
MIPOIIECCOB C MCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPCHHIA: TMPU ITOM
dbopmynupoBath TpoOJeMy/3agady W TUIOTE3y Y4eOHOTro HSKCIIEPHMEHTA,
coOMpaTh YCTaHOBKY W3 MPENJIOKEHHOTO OOOpYAOBaHMS, MPOBOAUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJIATH MPSIMbIC U KOCBEHHBIE H3MEPEHUS (PU3HUECKUX BEIUYHH, TIPH
TOM BBIOHMPATh ONTUMAJBHBIA CIIOCOO WM3MEPEHHS] M HCIIOIh30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPELIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKHX BEIUYMH C HCIOJIH30BAHUEM
NPSAMBIX HM3MEPEHHUI: TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (U3MYECKHX BEIMYMH B BUJE TAOJHI] U
rpaduKoB, IeaTh BEIBOIBI IO PE3yIbTaTaM MCCIICIOBAHUS;

coOmro/1aTh mpaBmiia 6€30MacHOr0 TpyJa MPHU MPOBEACHUN HCCIEIOBAHHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-MCCIIENOBATEICKON U TPOCKTHOU
JEATEILHOCTH C HCIIOJIh30BAHUEM H3MEPHUTEIIBHBIX YCTPOMCTB M J1a0OPaTOPHOTO
000py1I0BaHMUS;

pemarh pacuéTHhIE 3a7a4d C SIBHO 3aJaHHOW (U3NYECKOW MOJECIbIO,
UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a1a9u
BBIOWpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (DOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PAacyYEThl U OLEHUBATh PEATbHOCTH
MOJy4YE€HHOTO 3HaUCHUs (PU3NYECKOIN BEIMUHHBI;

peliaTh KaueCTBEHHbBIE 3a/1a4M: BHICTPAUBATh JIOTHUECKHU HETIPOTUBOPEUUBYIO
LENOYKY PACCYKIEHUH C ONOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(duznyecKue sIBICHUS;

UCTIIONB30BaTh  MpPH  pPEHICHHMH  Y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUHU JUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TPEJCTABJICHUS yYeOHON U HAYy4YHO-TIOMYJISIPHON MH(POpMAIMH, [TOJyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH AHAJIU3UPOBATH MOJTy4aeMyr0 HHPOPMAIHIO;

OOBSACHATh MPUHLUMIIBI JEHCTBUS MAallMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS MX OE30MAaCHOTO HMCIIOJIb30BAHUS B TIOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX -PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOUIETO MHUpPA, B Pa3BUTHUE
TEXHUKH U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUYECKHE 3HAHUS MO (DU3HKE B TOBCETHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0e30NacHOCTH MpU 00palieHuu ¢ IpUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUs 3JI0POBbS U COOIIOAEHHUSI HOPM 3KOJIOTUYECKOTO
TOBEJICHUS B OKPYIKAIOIIEH CPELIE;

paboTaTh B Tpynme C BBHIMOJHEHUEM pAa3IHYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYMIbI, PAIMOHATIBHO pacIpeAesaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIEKBaTHO OLICHUBATH
BKJIAJ] K&XJIOTO U3 YYaCTHUKOB IPYIIIbI B PEILICHUE pacCMaTpUBaEMOil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne ni/nn P Kourposbubie IIpakTuyeckue (ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. PDU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmorexa [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7FALbF72
Htoro no pazneny 2
Pasznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPHUHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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

Hroro no pazgeny 24
Paznen 4. 3JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
[TocTostHHBIN neKTpUYeCcKnid TOK. TOKU B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne n/m P Konrpouabusie IlpakTHueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAMHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4eCcKUe U AIEKTPOMAarHuTHbIE 9 1 bubnunoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubmuorexa [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41¢c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO

Hroro 1o pasaceiny

15

https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 ngjﬁ;ﬁﬁ)?ﬁﬁ £41007¢
Hroro no pasneny 7
Paznen 6 OBOBIIAIOLIEE TIOBTOPEHUE

6.1 Obo0611aro1iee MOBTOpeHNE 4 ng;;ﬁf;igrou/li £41007¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoubnubsie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
®du3nka — HayKa 0 IpUpo/e.
1 Hayunsie MeT(?)IK bl HO?I;)H:HI/UI 1 bubmmorexa [JOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeT0 MUpPa
Ponb u MecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnmnorexa [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATETHLHOCTH JII0IeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nsuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHEHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYyCKOpEHHOE MpsIMOJIUHEITHOE bubnuoreka [IOK

5 1
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHue. Y CKopeHue 1 bubnmoreka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHON TOUKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHOCTH ["anuies. 1 bubnnorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [punnun

9 cymnepro3uiuu cui. Bropoii 3akon bubmmorexa [TOK
yHep t - PTOP . https://m.edsoo.ru/ff0c3be8
Hbrorona asis MatepuaibHOM TOUKU
Tpetnii 3akon HeroToHa nsis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsoxecTH. [lepBas kocMuueckas bubmmorexa [OK

P https://m.edso0.ru/ff0c3d00
CKOPOCTb

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia cin OTI/IBJ'IeI-(IbI/IqS)I pu BI/IE(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[TocTynarenbHOE U BpalareibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TENa. bubnnoreka [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENIA
HNMnynsc MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
NmMnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE BU)KEHUE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunernueckas 3Heprusi MaTrepuaabHON bubnuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo0.ru/ff0c4502
KUHETHUYECKOI SHEpruu

17 [ToreHuunanbpHas SHEPTHUSL. bubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToTenuuanpHas 3HEPTUs YIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas SHEprus Tena BOIU3U
MOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HENMOTEHIIMAJILHBIE
cuibl. CBsA3b pabOTHI
HEMOTEHIMAJIBHEIX CHJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TETl.
3aKOH COXpaHEHUS] MEXaHUYECKOM
SHEPruun

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PaCTSHKEHUS
PE3UHOBOTO KIyTa»

KonTponbhas pabota no teme
«Kunemaruka. /[nHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapaktep JBUKEHUS U
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
1 TBEPJIBIX TEIl

23

24

Macca monexyi. KonnuectBo
BemlecTBa. [locrossuHas ABorazapo

TennoBoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIiepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUKEHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Knaneiipona
27 3akoH /lanbToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanne 3aBUCUMOCTH MEXKIY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [JOK
rpaguyecKoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
Bnytpennss sneprus
TEPMOJIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHust. KonmmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHsst https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO UJI€aTbHOTO
rasa
bu6nmoreka [JOK
31 Brawt Terulonepeain https://m.edsoo.ru/ff0c5c36
Y aenbHast TEMIOEMKOCTD BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnnadbaTHBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

35 MaIIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJoru4eckue npooaeMbl
TETUIO3HEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢usuka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «MonexynspHas ¢puznka. OCHOBBI bubnuorexa LIOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEIbHAS
41 BJIAKHOCTh BO3/1yxa. HachIeHHbIN bubmmorexa [TOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue n
42 amopdHble Tena. AHU30TPONHU bubnuorexa LIOK
CBOMWCTB KpHUCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpuctauisl. COBpeMEHHbBIE MaTepHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TenioTa MiaaBiIeHUs bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YPaBHCHHE TEIIOBOTO OanaHca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIeCKUun bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOI[HI/IKI/I, JUDBJICKTPUKHU H

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsiga
B3aumoneiictBue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH 3IEKTPUUECKUI bubmorexa [TOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
JJIEKTPUYECKUX MoJe. JInnun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cui snekTpocTaTH4ecKoro
49 moist. ITorenman. PaszHoctn bubmmorexa [TOK
: ait. https://m.eds00.ru/ff0c600
MMOTEHIINAIOB
[IpOBOIHUKY U TAIEKTPUKHA B
50 anpeKT OCTaTI/I‘{eiKOM nonIe bubmnorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexTpoéMrocTh. KoHIencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmnorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHZAEHcaTopa"
[IpuHiuI nelcTBUs U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3yueHne CMEIIaHHOTO COCMHEHHUS
PE3UCTOPOBY

bubmuorexa [JOK

0.5 https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A7is OTHOM (3aMKHYTO)
anekTpuueckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka [JOK

0.5 https://m.edsoo.ru/ff0c7ae0

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBOAUMOCTb. CBOMCTBA
p—~n-niepexona. I1osynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUN TOK B pacTBOpPax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPONIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONIU3
DIIEKTPUYECKHI TOK B razax.

63 CamocTosTenbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmnorexa [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme
«9nekrpocraruka. [locrosHHbIN

66 3JIEKTpUYECKU TOK. TOKHU B 1 bubnmnorexa [JOK
pasnuuHbIX cpenax» /Beepoccutickas https://m.edsoo.ru/ffOc8a8a
poBepovHasi paboTa mpu MPOBEICHUN
Ha OyMa)>XHOM HOCHUTEJNEe

67 PesepsHblil ypok. KonTponbHast 1 bubnuoreka [IOK
pabora o Teme "DNeKTpoIuHaMHUKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHeIil ypok. O000ma0muii ypok 1 bubnnorexka [HOK
o temam 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie  Ipakrueckue II/I[:;:CHI/ISI :)l;llc)l:ll;(:)?:feﬂbﬂme
padoTbI padoThbI pecypes:
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/iericTBUe. MarHuTHOE TOJIE. 1 bubmuorexa [JOK
Bexrop MarHuTHON MHAYKIMU. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKITHH
MarauTtHoe 1ose MPOBOJHHKA C

5 TokoM. OnbIT Dpcreaa. 1 bubnmnoreka [HOK
B3anmMopeiicTBre MpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnmnorexka HOK
MAarHUTHOTO IOJI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuotexa [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apsSHKEHHYIO YACTHILY. 1 bu6muoreka [IOK
Cuna Jlopenmna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykiuu Gapanes

10

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
ANEKTPOMATHUTHOW WHTYKITHID)

NuaykTuBHOCTB. SIBIICHUE
camonnaykiuu. 3/1C caMOMHayKIUN.
DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

TexHuueckue ycTpoicTBa u ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTEIIN 3JIEMEHTapHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o06maromuit ypok «MaruutHoe
noje. DIEeKTPOMarHUTHAS HHIYKIHS)

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmnoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarHuTtHOE 1oJIe.
DNEeKTpOMarHuTHasi UHIYKIUS

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXAHUYECKIE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatenue sHepruu

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccrnenoBanue 3aBHCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bubmuorexa [{OK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHJecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUITUTYAHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaIpsKEeHUs

bubmnoreka IIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepenaya u norpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpOoUCTBO U MIPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKaA,
JIMHUH 3JIeKTponepenady

DKOJIOrM4eCcKUe PUCKU IIpU
IIPOU3BOJCTBE IEKTPOIHEPIUH.
KynbTypa ncnonp3zoBanus
3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KUZHU

bu6nuorexa LIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunorexa LIOK

21
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubnmoreka [JOK
3Byka. Beicota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. [llkana bubmmorexa LOK
P ' https://m.edsoo.ru/ffOccfeQ
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBsi3u. Pagmonoxkarus
o5 KonTponbnas pabota «KoneGanus u bubnuotexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonnHEHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmmorexa [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
P pera. FoeTp https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
[Ipenomnenue ceera. [Tonnoe
28 BHYTpEHHee oTpakeHue. IIpenenbublil bubmuoreka [JOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlaGopatopnas pabora «3mepenue bubnunorexa [IOK
[10Ka3aTells MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
30 JIunzel. [TocTpoeHne N300pakeHHH B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «MccrnenoBanue cBOMCTB
M300pakeHUI B JIMH3AX»
Hucnepcus cera. ClI0XKHBIN COCTaB
39 oenoro ceera. L[er. JlTabopaTopras
pabota «Habmroienue nucrepcuu
CBETa»
33 Wutepdepennus ceta. Audpaxius bubnmnorexka HOK
cBeta. JludpakiuoHHas pemeTka https://m.edsoo.ru/ffOced22
P p
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnmnorexka HOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue mpuOOpbI U yCTPOCTBA U
yCIJIOBUS UX 0€30I1aCHOr0 IPUMEHEHUs
['paHuIBl TPUMEHUMOCTH
36 KJ1accuueckor MexaHukH. [loctynarel bubnnoreka [JOK
CIIELIMAIBHON TEOPHUU https://m.edsoo.ru/ffOcf862
OTHOCHUTENIbHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. BuG OK
nonmoTexa
37 3ameIeHre BpEMEHH U COKpaIlleHue 1
https://m.edsoo.ru/ffOcfad2
JUTHHBI
OHeprust ¥ UMIYJIbC PENSTUBACTCKON Bu6 OK
. nonoTexa
38 gacTuilbl. CBSA3b Macchl ¢ YHEPTrUeH u 1
https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHsI TOKOS
Kontponbras padota «Onrtuka. BuG OK
. nOIMoTeKa
39 OCHOBBI CTICIHATLHON TEOpUHN oreka []

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK
nOIMOTEKA
41 . A T.
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTodddexTa. YpaBHEHHE
42 BﬁHMTegHa nq;)l(b(bOToa(b(geKTa bubmorexa LHOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢portospdexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMnueckoe ACHCTBUE bubmorexa [TOK
AieBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPaKTHYECKOE TPUMEHCHHUE:
44
¢dboTorIeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme «1E€MEHTBI bu6mmoteka IIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. ONbBITHI
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [JOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nuorexa [IOK
47 IT b
OcTyIathl bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriouieHue (hOTOHOB
48 II H}:Iqe eXx0/Ie aTOMEIlH co H(()I;“O OBHS bubmorexa [JOK
p pexol . g P https://m.edsoo.ru/ffOd0afa
SHEPTHUH Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOlicTBa yacTull. BoIHEI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckynsipro-

BOJIHOBOH AyaJIn3M. CnoHTa"HHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d04a6
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BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

OTKpHTI/Ie pPaaAruOaKTUBHOCTH. OMBITEI

Pesepdopna mo onpexnenenuio cocrasa

PAaAOAKTUBHOI'O U3JTYUYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3ny4YeHus. BiusHue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnan. 'aMmma-uzinydeHue

OHeprus CBA3M HYKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaktop. IIpobGaembl, mepcrneKTUBEL,
JKOJIOTUYECKHE ACIIEKTHI A1EPHOMI
JHEPIeTUKU

OnemeHTapHble YacTULIbl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PErucTpanyy dJIEMEHTAPHBIX YaCTHLL.
Kpyrastit cton «@yHIaMeHTalIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d1356

bu6nuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Oransl pa3BUTUS ACTPOHOMUMU.
[IpukitanHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHUE acCTpOHOMMHU. Bug
3BE€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, TUIAHETHI, UX BUJIUMOE
neuxkenne. ColnHeyHas cucreMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnaue. CoyHeuHast aKTUBHOCTb.
Hctounuk sueprun CosiHia v 3BE311

57

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
II0CJIEI0BATENbHOCTU. BHYTpeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyte — Hama ['anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
lNanaktuke. I'anaktuku. Y€pHbie
JBIPBI B SIAPAX TaJaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

KonrtposnbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matonuii ypok. Ponb pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COITMAIbHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJoBeKa

63

O6o0maromuii ypok. Poibs u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOUN HAYYHOU KapTHHE MHUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 pr3nUIecKOi
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

HAy4YHBIX TIPEICTABICHUN O IPUPOIE

66 PesepBHbIil ypok. MarautHoe noie.

DneKTpoOMarHuTHast MHAYKIIHUS

PesepBHbIitl ypok. Ontuka. OCHOBBI
67 CIELIMAJILHOM Teopun
OTHOCUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHTHl aCTPOHOMUH U
acTpo(U3UKH

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kinace/ Mskues I'.41., byxosines b.b., Corckuit H.H. monx
penakiueit [lapdentreBoit H.A., Akiinoneproe obmiectBo «M3aaTenbeTBoO
«IIpocsemienue»

» ®uzuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakimueit [TapdpentreBoit H.A., AkinonepHoe o0miectBo «M31aTenbcTBO

((HpOCBeHIeHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET
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