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MNOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CPEAHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJIOKEHHU W TpeOOBaHUU K pe3ysbTaTaM
OCBOEHHMSI OCHOBHOM 00Opa30oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a rtaxxke ¢ yu€toMm (eaepanbHOol paboueld TpOrpaMMbl BOCHUTAHHS U
KOHLICTILIMK TpenojaBaHus yyeOHoro npeamera «®dusmka» B 00pa3oBaTENbHBIX
OpraHU3aAUAX Poccuiickoi Oenepanuu, pean3yroImx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Copepxanne mporpamMmbl MO (pU3MKE HaMpaBiIeHO Ha (QOpPMHUpPOBaAHUE
€CTECTBEHHO-HAYYHOM KapTuHBl Mupa oOyuatomuxcs 10-11 xmaccoB mpu
oOyueHuu ux ¢u3nke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AEATEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusim GI'OC COO x
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pE3yIbTaTaM
oOy4eHMs, a TaKK€ YUYUTHIBAET HEOOXOAUMOCTh pEeATH3aLUU MEXIPEIMETHBIX
CBA3€H (U3HKM C €CTEeCTBEHHO-HAYYHBIMM Y4YeOHBbIMU mpeaMmeramu. B Heil
OIIPE/EIISAIOTCA OCHOBHBIE LIENM M3ydeHUs (PU3UKU HAa YPOBHE CPEIHET0 OOIIEro
oOpa3oBaHUsl, TUIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PM3HUKH: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no gu3uke BKIHOYALT:

e IUIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM 00yUYeHUs;

e cojepkaHue yueOHoro npeamMera « @u3nka» mo rogam o0yyeHHUs..

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAxX TMPHUPOJIbI, BBHICTyMHas B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU# 00 okpysxaroreM Mupe. [IIkonbHbIN Kypc GU3UKHA — CHCTEMOOOPA3yIOIIHIA
JUIS €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI
JieaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuzuyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME€ UM AKTUBHOE
npuMeHeHne (GU3NYECKUX 3HAHUM  ompenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMMl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJYYEHUS HOBBIX MAaTe€pUaloB C 3aJaHHBIMH CBOMCTBAMU WM IPYIHX.
N3yuenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAy4YHOM KapTHUHBI MHpa oOydaromiuxcs, B (OpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4HBIA METO/I MIO3HAHUSI IPY BBITIOJIHEHUH UMH YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢usMkud 1j1s ypOBHS CpeaHEro ooOiiero oOpa3oBaHUS
MOJIOKEH psAI HWAEH, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHIUIBI €ro
OCTPOCHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEM Kypc SBISETCS JOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3/eioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepwan Kypca (Qu3nku
o0beMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBisieTcs
(dopMupoBaHrE TPEJICTABICHUA O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMalIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a Takke C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJIOTHYECKUMH MPOOIEMaAMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc ¢usuku mnpeanonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes »skonocuzayuu peamusyeTcss TOCPEJICTBOM BBEICHHUS DJIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 0O0CYXICHUS
po0JieM pallOHAIIBHOTO MPUPOOTIOIb30BAHUS U HKOJIOTMUYECKOI 0€3011aCHOCTH.

CrepHEBBIMU 3JIEMEHTAMU Kypca (PU3MKHM Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHusl SBIAIOTCS (pu3nyeckue Teopuu ((hopMupoBaHHE MPEACTABICHHUN O
CTPYKTYpe MOCTPOCHHS (U3HUECKOU TEOpUH, posid PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSX O TMPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TEOPUM, JJII OMHMCAHWS E€CTECTBCHHO-HAYYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSTEeNbHOCTHBIN MOAXO0M B Kypce (DU3MKH peaau3yeTcsl IMpexiie
BCEro 3a CYET OpraHU3alLMH HKCIEPUMEHTAIBHON JEATENBHOCTH OOYYAIOIIMXCS.
st 6a3zoBoro ypoBHA Kypca (HU3MKM — O3TO UCIIOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOpBIE B MporpamMme mno (gpusnke oObeAMHEHBI B OOIIMI CIUCOK YYEHUYECKHUX
MPaKTUYECKUX padoT. BrlaeneHue B yKa3aHHOM IEpeuHe J1a0OopaTOPHBIX padoT,
MPOBOJUMBIX JJII KOHTPOJST M OICHKH, OCYIIECTBISIETCS YYaCTHUKAMH
o0Opa3oBaTeNpHOrO0 TIpollecca HUCXOAs U3 OCOOEHHOCTEW IUTAHUPOBAHUS U
ocHameHus kKabOuHera ¢usuku. Ilpm d3ToM  oOecreunBaeTCs  OBJIAJICHHE
OoOy4aroIMMUCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHMs, HCCIIEOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB 1O TPOBEPKE
MPEIOKCHHBIX TUITOTES.

Bonbioe BHHMaHWE YIENSETCS PEIICHUIO PACYETHBIX W KauyeCTBEHHBIX
3anay. Ilpu »TOoM JUIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJlayd C SIBHO
3a/1aHHON (PU3UYECKON MOJENbIO, TO3BOJISIIOIINE TPUMEHITh U3yUYEHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHus Ha
0oOBsCHEHHE TPOTEeKaHUsI (U3MYECKUX SIBICHUW W TIPOIIECCOB B OKpPYXKAIOMIEh
KU3HH, TpeOyronme BBIOOpa (DU3MYECKON MOJEHH ISl CUTyalluu TMPaKTHKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusiMu DPIOC COO Kk wmaTepuanbHO-
TEXHUYECKOMY OO€CredYeHHI0 ydeOHOTro Tpoliecca 0a3oBbIi YpOBEHb Kypca
(GU3HKK HAa YPOBHE CpEIHEr0 00IIero o0pa3oBaHUs TOJDKEH H3ydaThCs B YCIOBHSIX
MpeAMETHOTO0 KaOWHeTa (M3WKUA WIM B YCIOBHSIX WHTETPUPOBAHHOTO KaOMHETA
MPEAMETOB E€CTECTBEHHO-HAYYHOTO NHUKIA. B kabwHeTe (M3WKK TOJDKHO OBITH
HeoOXoIUMOe J1IabopaTopHOe OO0OpYyAOBaHHE JUISl BBINIOJHEHUS YKA3aHHBIX B
nporpamMme o GU3NKE YUEHHUECKUX MPAKTHUYECKUX padOT M JEMOHCTPAIMOHHOE
o0opyI0BaHuE.

JleMoHcTpalluoHHOe 00opyJ0oBaHuEe (QopMHUpYyeTCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM  JIOCTATOYHOCTH H  00ECIEeYMBAET TMOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOUEBBIX JEMOHCTPAIMA IS
UCCJICIOBAHUSI  M3Y4Yae€MbIX  SIBIGHUA W  MPOIECCOB, OMIHUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUUICCKUX TIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYEHUYECKUX MPAKTUUYECKUX padoT
dbopMupyeTCs B BUIE TEMAaTHYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYyX oOydaromuxcs. TeMaThudeckue KOMILICKTHI
71a00paToOpHOTO 000PY/IOBaHUS JOJKHBI OBITH TOCTPOCHBI Ha KOMILJIEKCHOM
WCITOJIb30BAaHUN aHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMH LIETSIMU U3y4CHUs (PU3UKH B 00ITIEM 00pa30BaHUU SIBIISTIOTCS:

e (opmupoBanue wHHTEpeca U CTpeMJIeHUS OOYyYalOmUXCS K HAy4YHOMY
U3YUYCHUIO TIPUPOMBI, PA3BUTHE HMX HHTCIUICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (HOPMHUPOBAHKE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue yMmeHuUW OOBSACHATH SBJICHHUS C HCIOJb30BAaHUEM
bu3NYeCcKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O POIM (PU3MKHU IS Pa3BUTHSA APYTHX
CCTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmwkeHne 3TUX Ielield 00ecIeunBaeTCs pelieHuEM CIIeAYIONUX 3a71a4 B

mpoiiecce u3yueHus Kypca GU3NK1 Ha ypOBHE CPETHETO O0IIero 00pa30BaHuUS:



e TmpuoOpeTeHWe  CUCTEMbl  3HAaHUK 00  00mmMX  (UBHUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUsIX, BKJItOUast MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, JJICKTPOAMHAMUKY, KBAHTOBYIO (U3UKYy W
AIIEMEHTHI acTPO(DU3HKHY;

e (opMHupOBaHME YMEHMHA TPUMEHATh TEOPETUUYECKHUE 3HAHUS UL
OOBsICHEHUsSI (PU3MYECKUX SBICHMA B MNPUPOJE U JUId IPUHATUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pELIEHUS pa3IMYHbIX 3aJad C $BHO 3a/aHHOM
¢u3znyeckoil MozeNblo, 3a1ady, MNOApPa3yMEBAIOIIMX CAMOCTOATEIBHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (UBNYECKUX OCHOB U MPHUHIMUIOB ACHCTBHUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSTEIHHOTO TUIAHWPOBAHUS U TPOBEICHUS
du3NYECKUX SKCIIEPUMEHTOB, aHalW3a M WHTEpIpeTanuu WH(GOpMAaIUH,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM IJI Pa3BUTUS YMEHHUM MPOEKTHO-UCCIIE0BATENIbCKOMH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi YpOBEHb) Ha YpPOBHE CpPEIHEro OOILEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEENIO), B
11 kiacce — 68 4acoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 1o (U3HKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTHYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOp
MPOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHAWBHIYaTbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COJAEPKAHUE OBYYEHUA
10 KIIACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOI'O MO3HAHUS

@dusnka — Hayka O npupozae. HaydHble METOIBI IO3HAHMS OKPYKAKOLIETO
mupa. Ponp dKcnepuMeHTa W TEOpUM B IIPOLECCE ITO3HAHMS IPUPOIBL.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3MUYECKUX SIBJIECHUNA M mpoueccoB. HaydHble runmoTessl.
®uznyeckre 3aKOHbl U TeOpUH. ['paHULIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIpyuHIUIT COOTBETCTBHUS.

Ponp u Mecto ¢pu3uku B GOpMUPOBAHUU COBPEMEHHOM HAYYHOM KapTHHbI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele U UIUQPPOBbIE H3MEPHUTEIbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexannka

Tema 1. Kunemamuxka

Mexannueckoe nBuxkeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKCHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemernienne, CKOpOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepUaJbHONW TOYKHM, UX MPOEKIMU Ha OCU CHCTEMBI KOOPJHHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJMHEHHOe nBwkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUS, IyTH U [EepeMeNIeHus
MaTepUalIbHON TOYKU OT BPEMEHH.

CBoOoHOE MajieHue. Y CKOpeHre CBOOOHOTO MaJICHUS.

KpuBonuneitnoe  nBuxeHue. JIBWKEHHE  MAaTEpHAIBHOM  TOYKH IO
OKPYHOCTH C IMOCTOSIHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHAS
ckopocth. [lepuon 1 yactora obpareHus. LleHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTIOCTPAINS KHHEMAaTHYECKUX XapaKTePUCTHUK
JIBKEHUSI.

[IpeoOpa3zoBanue NBMKEHHM C UCTIOJIH30BAHUEM IMPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Ha6nronenue nBmkeHus Tena, OPOIIEHHOTO MO/ YIJIOM K TOPU3OHTY H
TOPU30HTAJILHO.



N3mepenue yckopeHus CBOOOIHOTO MaICHUSI.

Hanpagiienue ckopocTy Ipu IBUKEHUU MO0 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, 1abopamopuwvie pabomwi

N3yuyeHne HEPaBHOMEPHOTO JIBUKEHHUS C LIEIBIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HUccnegoBanne COOTHOLICHHUST MEXAY NYTSAMH, MPOWJICHHBIMU TEJIOM 34
MOCJICIOBATEIIbHBIE PABHBIE NPOMEXKYTKM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBWKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS IAPUKA B BA3KOM KUIKOCTH.

N3yueHnne qBUKEHUS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunumn  otHocurensbHOCTH — [ammues.  IlepBeii  3akoH  HproToHa.
NHepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUagbHON TOUKU. Tpernit 3akoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumina Ttsoxectn. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiabxkeHus1, kauenusi). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHusl CKOJIkKEHUS U cuiia TpeHus nokos. Kosdduiment tpenus.
Cuna conmpOTUBIICHUS NPU ABUKECHUU TEJIAa B )KUJKOCTH WJIU Tase.

[TocTynarenbHOE 1 BpalaTeabHOE ABMKEHHE a0COIIOTHO TBEPOTO TENA.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. llnedo cunel. VYcmoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuru.

CpaBHeHUE Macc B3aUMOJIEUCTBYIOIIUX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CuiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBust paBHOBECUS TBEPAOTO TeJia. BUIbI paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3yuenne nBuxeHust Opycka o HaKJIOHHOM TJIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnenoBanne ycimoBUil paBHOBECUS TBEPIAOIO TENa, HMMEIOMIETO0 OCh
BpalICHUSI.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

NMmnynbc MarepuanbHOM TOYKM (TeNa), CUCTEMbl MAaTE€pPUANbHBIX TOYEK.
NMnynbec cUIbBl U1 U3MEHEHUE HUMITYJIbCa TeNa. 3aKOH COXPAHEHUS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIus YIPYro
nedopmupoBaHHON  npyxkuHbl.  [loTeHImanbHass  SHepruss Tejda  BOJIU3U
MOBEPXHOCTH 3E€MIIH.

[ToTeHUManbHBIE W HENOTCHUHAIbHBIE  CHJIBIL. CBs3p  paboOTHI
HEMOTECHLIUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOM HSHEPIHMU CHUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONED,
NPY>KUHHBIN MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexoa mOTEHIIUATILHON YHEPTUM B KHHETHYECKYIO U OOpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yuenune abCOMOTHO HEYNIPYTOTO yJapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHEM MEXaHHUYEeCKOW DHEPruu
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. Mosekyasipuasi pu3uka ¥ TepMOIMHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U HUX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBxkenue. uddysus. Xapakrtep IBIKEHHUS U
B3aUMOJICCTBUS YaCTHUIl BemecTtsa. MOJENIU CTPOCHUsA Ta30B, KUIKOCTEHW W
TBEPJIBIX TEJI U OOBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pazmepsl MoJiekysl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TermoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkama Temneparyp
Llenbcus.



Mopens  upeambHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO-
KMHETHUYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHAas TeMmIepaTrypa Kak Mepa
CpEIHEW KWHETUYECKOM SHEPTUM TEIUIOBOIO JBWXEHHMS uacTul rasa. [llkana
temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM T'a3e C MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe MpencTaBIeHUE H30MPOLIECCOB: HM30TEpMa, H30XO0pa,
n3o0apa.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE. TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnpIThl, JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIMHEHUN.

OnpiThl 10 1M PY3UHN KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbiTa [TepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYLIECTBOBaHHE MEKMOJIEKYJIIPHOTO
B3anMO/ICHCTBHA.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSIHUSI MACAIBHOIO Tasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, nabopamopsie pabomol

Ornpenenenue Macchbl BO3yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE MU3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMU COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuku

TepMoanHaMuueckas cucreMa. BHyTpeHHssl dHEPIUs TEPMOAMHAMUYECKON
CUCTEMBI U crIocOObI €€ n3MeHeHus. KonuuecTBo TemioTel u pabota. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  HWACAJIBHOIO  raza. Buabl  Teruionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3ITyUYCHHUE. Y IeJIbHAsI TEMIOEMKOCTh BELIECTBA.
KonnuecTBo TemIOThI pH TeMIoNepeaaye.

[lonsitue 00 aauabatHoM mpouecce. llepBhlii 3aKOH TEPMOJAMHAMMKHU.
[IpuMeHeHre TepBOro 3akOHa TEPMOJMHAMUKH K u3ompoueccam. ['paduueckas
WHTEpHpeTanus paboThl Tasa.

Bropoit 3akoH TepmoauHamuku. HeoOpaTHUMOCTh MpOIECCOB B MPHUPOJIE.

TeruioBeie MamMHbL. [IpUHIMITBI AEUCTBUS TEIUIOBBIX MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamnHax. Kodp@UIMEHT Mone3Horo
nevictBusi TersioBod MamuHbl. [lukn KapHo u ero kosdduimeHt mosie3HOTo
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuueckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTesb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpPruM Tella MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHYTPEHHEHN SHEpruu (TeMIEepaTyphl) Tela MpH TeIionepeiaye.

OnplIT 1O anuabaTHOMYy pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JBUTATEII.

Yyenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepeHne y1enbHON TEIUIOEMKOCTH.

Tema 3. Azpecammusie cocmoanusn eeujecmea. Pazosvie nepexoovl

[Tapoo6pa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HacwllieHHBIM mnap. YaenbHas TeEIIOTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUIICHHS OT JaBJICHUS.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU30TPOINUSI CBOMCTB
kpuctaiioB. JXunkue xpucrtamisl. CoBpeMeHHbIe Marepuanbl. [lnaBinenue u
KpucTayui3aius. Y aelbHas Teriora rmiasieHus. Cyonumarus.

YpaBHeHuUe TemI0BOTo OanaHca.

TexHuyeckre yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MaTEpPHUasioB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACHIIIIEHHBIX MTAPOB.

Kunenve npv NOHUKEHHOM J1aBJICHUU.

CriocoObl M3MepeHns BIaXKHOCTH.

Hab6nronenue HarpeBaHus U IJIaBJIEHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuu sxkcnepumenm, rabopamopusie pabomol

N3MepeHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Paznea 4. DiiekTpoaMHAMHUKA
Tema 1. dnexkmpocmamuka
OneKkTpu3anus Tel. OJNEeKTpUYecKuid 3apsa. JlBa Bua SIEKTPHUYECKUX
3apsiioB. [IpoBOMHUKH, MUAIEKTPUKKA WU TMOJYIPOBOJHHKUA. 3aKOH COXPAHEHHS
3JIEKTPUYECKOTO 3apsiaa.
B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHblil 35IeKTpUYeCKuil 3apsi.
DnekTpuueckoe nojie. Hanpssk€HHOCTH 35ieKTprudeckoro nojst. [Tpunnmn



CYyHEPHO3ULIUK AIEKTPUUYECKUX Toyeil. JIMHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
OJIAL.

Pabora cun  anektpoctatmyeckoro  mons. [lorennman.  Pa3HoCTh
NOTEHUUANOB. [IpOBOAHUKM M JAUDJIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DnekTpoémMkocTb. KoHeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsyKEHHOT0 KOHJIEHCaTopa.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETP, DIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KOHJICHCATOpP, KOMUPOBAJIbHBIN allapar, CTPYHUHBIN OIPUHTED.

Llemoncmpayuu

Y CTpOMCTBO ¥ MPUHLINI JEUCTBUS JIEKTPOMETPA.

B3anmoieiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKHM B 3JIEKTPOCTATUIECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKY B DIIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH  IIOCKOTO KOHAEHCATOpa OT  IUIOUIaIx
IJIACTUH, PACCTOSTHUS MEXIY HUMH U JTUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHEPrus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

N3mepeHnne 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuyeckuii mok. Toku é paziuynplx cpeoax

DJIEKTPUYECKUM TOK. YCIIOBHS CYHIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [locTOSITHHBIN TOK.

Hanpsixenue. 3akon OMa 17151 ydacTka LETH.

DJIEKTPUYECKOE COINPOTHUBIICHUE. Y AEIBHOE COINPOTHUBIICHHE BELIECTBA.
[TocnenoBarenpHOE, NAPAIIIENBHOE, CMEIIAHHOE COETMHEHUE IPOBOAHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MourHoCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIAs CUJla U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
3akoH OMa i1 OJTHOM (3aMKHYTOM) 3nekTpruueckoit nenu. KopoTkoe 3aMbIKaHKE.

ONEeKTpOHHAs  MPOBOJAMMOCTh  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
COMNPOTHUBJICHUSI METAINIOB OT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DIEeKTpUYECKU TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpoBOAHUKHN. CobcTBeHHast u pUMECHas MIPOBOJIUMOCTH
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [loynpoBogHUKOBEIE TPUOOPHI.

DONeKTpuYecknii TOK B  pacTBOpax M pacilaBax  BJIEKTPOJIMUTOB.
DNEKTPONUTHYECKAS! TUCCOIUAIUS. DIEKTPOIIU3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NIPUMEHEHME: aMIEpPMETD,
BOJILTMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTesibHble MPUOOPHI,
ANEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBII 1O/,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

W3mepeHne cuibl TOKa U HapSKEHUSI.

3aBUCUMOCTH COIPOTUBIICHUS WIMHAPUYECKUX IIPOBOJHUKOB OT JUUIMHBI,
IJIOIIAU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOHHUKOB.

[IpsmMoe w3MepeHHe DSIEKTPOABMKYIIEH Ccwibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb COIPOTUBIIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii pa3psi 1 IpOBOAUMOCTB BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomsi

N3yyeHune cMelaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
COIPOTHBIICHUS.

HabGnronenue anexktponusa.

MexnpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
YU4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBsA3€d € KypcaMU MATEMATHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nouamusi, CBSI3aHHbIE C W3YYEHHEM METOJI0OB HAay4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4YHbId (aKT, TUNOTEe3a, (PU3NYECKas BEIUYMHA, 3aKOH,
TeOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUM, JIMHEWHas (PyHKIMS,
napabona, runepOosa, ux rpaduku U CBOKWCTBA, TPUTOHOMETPUUYECKUE (PYHKUHUU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUBI TEIUIONEPEIayu, TEIJIOBOE pPaBHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAsA Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, DJJIEKTPHUYECKHME CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALINS,
raJibBaHUKA.

['eoepaghus: BIaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonocus: mnpeoOpa3oBaHUE JBHKEHHUM C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHHUKE, MNOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIpyrue), JIBUraTeidb BHYTPEHHETO
Cropanusi, naposasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
IIOJYyYEHHs] COBPEMEHHBIX MAaTEpHajoB, B TOM 4YHCIE€ HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAsl 3alllUTa, 3a3€MJICHHE 3JIEKTPOIPUOOPOB,
KCEPOKC, CTPYWHBI MIPUHTED, AIEKTPOHATPEBATEIbHBIE npuodopkI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KJIACC

Paznen 4. DiiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. I1eKMPOMAZHUMHASA UHOYKUUA

[TocrosiHHBIE ~ MarHuTHl.  B3auMOAEHCTBHE  IMOCTOSHHBIX  MAarHUTOB.
MaruutHoe mone. BekTtop MarHWTHOW HWHAYKIUU. [IpuHuun cyneprno3unun
MAarHuTHbBIX MoJjed. JIMHMM MarHuTHOM WHAYKUMU. KapTWHA JWMHUKA MarHUTHOW
WHJTYKIIMH TI0JISI TOCTOSTHHBIX MarHUTOB.

MarauTHOe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa JMHMH WHIYKUWAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOAyJb U HalpaBIICHHE.

Cuina Jlopenua, e€ Mony/b U HanpaBieHUE. J[BUKEHHE 3apSyKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunel Jlopera.

SIBiieHME DNEKTPOMArHUTHOW MHAYKUMHA. [lOTOK BEKTOpa MAarHUTHOM
UHIYKUUU. OIEKTPOJABIKYIIAsA CWIAa WHAYKUWH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekTpuueckoe Tmosie. DJIEKTPOJBIXKYINAs CUJa HUHAYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS TIOCTYIIATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHaykTUBHOCTh.  SIBIIGHME CaMOUHAYKIUU. OJIEKTPOABUXKYILAS  CHUJA
CaMOMHAYKITUU.

DHEeprus MarHuTHOTO TOJISl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, JJIEKTPOJABHUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIITMOHHAS TI€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE IEKTPOHHOIO ITyYKa MArHUTHBIM ITOJIEM.

JIvHAKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoenicTBre 1ByX POBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiicTtrue cuiibl JIOpeHIla HAa MOHBI SJIEKTPOJIUTA.

SIBneHME PIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBMKYIIEH CHIIBI MHAYKIUU OT CKOPOCTH M3MEHEHHSI
MAarHATHOTO MOTOKA.

SIBneHrEe CaMOMHTYKIINH.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

N3yyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne 1elCTBUSI IOCTOSIHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3nen 5. KosieGanust 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHumHble K0J1e0anus

Konebarenbnas  cuctema. CBOOOJHBIE  MEXaHHYECKHE  KOJeOaHUs.
[Mapmonnyeckue konebanus. Ilepuos, ywactora, amrmutyna u ¢asza KojieOaHUM.
[IpyXuHHBIA MasATHUK. MareMaTUYEeCKUN MasTHUK. YPaBHEHHE TapMOHHYECKHX
konebanuil. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaAHUSIX.

Konebarenbuplii kKoHTYp. CBOOOJHBIE 3JIGKTPOMArHUTHBIE KOJICOAHUSI B
UJCATBHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHYECKUMU U
ANIEKTPOMATHUTHBIMU KosieOaHussmMu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUU B UJICATHHOM KO0JIEOATEILHOM KOHTYDE.

[IpencraBieHue o 3aTyxaromMx KosueOaHUsIX. BbIHYXI€HHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BbIHYKI€HHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSI.

Ilepemennbiii  TOK. CUHYyCOMAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOIO TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CWIBI TOKA M
HaIpsKEHUSI.

Tpanchopmarop. [Ipons3BoACcTBO, Mepenadya U MOTpPeOICHUE IESKTPUIECKON
SHEPIrur. DKOJIOTHYECKHE PUCKH IPU IPOU3BOJACTBE 3eKTpo3Hepruu. Kymprypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenmoBanue mnapamMeTpoB KoJEeOATEIBHOW CHUCTEMBl (MPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).



Hab6nronenue 3aTyxaronux KoiaeOaHui.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOaHUM.

Hab6mronenue pe3onanca.

CB0OOOIHBIE 3IEKTPOMATrHUTHBIE KOJIEOAHNS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HAMPSKEHUST OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu MOCIENOBATENBHOM COEAWHEHUH PE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb TMHUY SJIEKTPOIIEPENAYN.

Yyenuueckuii sxcnepumenm, n1abopamopsie pabomol

WccnenoBanue 3aBUCMMOCTH TIEPUOJIa MaJIbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENH W3  IOCJIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaZHUNIHblE 60IHbI

Mexanuueckrue BOJIHBI, YCIOBHSL pacnpoctpanHeHus. llepumon. CxopocTb
pacnpocTpaHeHus MW JJiuHa BoOJHBL [lomepedHble W TPOAOJBHBIE BOJIHBIL.
WNuTtepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoit BoiHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpa)KE€HUE, MPETOMIICHHUE, TOJsIpu3anus, JudpaKims,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[Ixana >MeKTPOMArHUTHBIX BOJIH. [[prMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI PAAUOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas JMArHOCTHKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE MONEPEYHBIX U MPOAOTBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepeHim u mudpakini MEXaHUMIeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmnronenue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYI0M U
4acTOTOM KOJeOaHUi.



HccnenoBanue  CBOWCTB — 3JIEKTPOMATHUTHBIX ~ BOJIH: OTpa)KEHUe,
npesioMJIeHUE, MoJspu3anus, Judpakuus, uHTephepeHITus.

Tema 3. Onmuka

['eomerpruueckas ontuka. IIpsMonuHelrHOE pacnpoCTpaHEHHUE CBETAa B
oaHopoaHOM cpeae. JIyd ceera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxeHnue cBeTa. 3akoHbI oTpaxkeHus cBeta. [locTpoenune uzoOpaxkeHuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIFOTHBIN MTOKa3aTeb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil Yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CinoxHbIN cocTaB 6enoro ceera. L[ger.

CobOuparouie u pacceuBaromve JuH3bl. ToHkass smH3a. DokycHoe
pPacCTOSIHUE W ONTHYECKas CHila TOHKOM JuH3bl. I[locTpoeHue u3o0paxkeHuil B
coOuparoluMx U paccerBarolux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBelIUYEHUE,
JABAEMOE JIMH30M.

[Ipenens NpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBass ontuka. WuTtepdepennusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHHST MaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIHOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss cBeta. Judpakumonnas pemérka. YcioBue HaOIIOACHUS
[JIABHBIX ~MAakKCUMyMOB IpU TMAaJ€HHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(PaKIUOHHYIO PEHIETKY.

[Tonspuzamnus cera.

TexHuueckue yCTpONCTBA M MNPAKTHYECKOE NPUMEHEHHWE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

[IpsMONMHENHOE PACIPOCTPAHEHUE, OTPAXKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckue mpudopBkI.

[TomHOE BHyTpEeHHEE OTpakeHue. Moiesb CBETOBOA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenne narepdepeHIuu cpeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nqucnepcun cBeTa.

[TosyueHue creKTpa ¢ MOMOILBIO IPU3MBIL.

[Toy4yenue criekTpa ¢ TOMOIILI0 TUPPAKITUOHHON PEIIETKH.

Habmronenue nossipuzanuu cBeTa.

Yuenuueckuu sxkcnepumenm, rabopamopusie pabomol



N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBOMCTB M300paKEeHUN B TMH3aX.
HaOnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI clienMAIbLHOM TEOPUH OTHOCHTEIBLHOCTH
['panunibr MIPUMEHUMOCTH KJIAaCCUYECKOM MEXaHUKH. [TocTynatsl
CIIEUAIILHOW TEOPUM OTHOCHUTEIIbHOCTA: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHILIMI OTHOCUTEIbHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpallleHUE
JUTUHBIL.
DHEeprus U UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b MaccChI ¢ BHGPFHCﬁ U UMITYJIbCOM pCHHTHBHCTCKOﬁ JaCTUIIbI. 9Hepm51
IIOKOA.

Pasznen /. KBanToBas ¢pusuka
Tema 1. Dnemenmol K6AHMOBOI ONMUKU
®otonbl. opmyna [1nanka cBs3u 3HEprum (HOTOHA C €ro YaCTOTON. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpsiTue 1 uccnegoBanue porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dorordpdexra. YpapHenue DiHIITENHHA 11 Poroaddekra. «KpacHas rpaHunar

dboTtoapdekra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue ycTpoOMCTBA M MPAKTUYECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

doTo3dheKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

HccnenoBanue 3akoHOB BHETHETO (poTodddekTa.

CBeToanos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnwiTel Pe3epdopaa mo paccessHuIO o -4acTHIL.
[lmanerapuas mogxens aroma. Ilocrymarsl bopa. M3nyuenwe u morjiouieHue
(GOTOHOB mpU Tepexoae aToMa C OJAHOTO YPOBHS JHEPruu Ha Apyrou. Bumawl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonnoBeie cBoiicTBa yactuil. Bonuel ae bpoing. KopnyckyisipHO-BOITHOBOM
Ty aJTA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3TTyYEHUE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.



Llemoncmpayuu

Mopnens omnbita Pezepdopma.

Omnpenenenre IIMHBI BOJIHBI J1a3epa.

Habnronenune muHEHYaThIX CIEKTPOB U3ITYICHUS.
Jlazep.

Yuenuueckuui sxcnepumenm, rabopamopuvie pabomol
HabiroieHne TMHeyaToro CrekTpa.

Tema 3. Amommuoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CII0XKHOCTh CTPOCHHUS sAapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompemeneHuro  cocTaBa
pannoakTuBHOTO wu3nMydeHus. CBoiictBa anbda-, Oera-, TaMMa-U3Ty4YCHUS.
BinsiHME pagoOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE MPOTOHA W HeUTpoHa. HykinonHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3oromnsl.

Anbda-pacnan. OJEKTPOHHBIN M TO3UTPOHHBIA OeTa-pacnan. [amma-
U3JIy4eHHe. 3aKOH PaJIMOaKTUBHOIO pacraja.

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHbie cuibl. JlepekT Macchl apa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. IIpobOieMbl M HEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI IEPHON SHEPTETHKHU.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HAOTIOAEHHSI M PETUCTPALMK JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHbIE B3aUMOJACUCTBUS. ENMHCTBO (hM3HUECKOM KapTUHBI MUPA.

TexHuyeckue yCTpOMCTBA U MPAKTHYECKOE MIPUMEHEHHE: TO3UMETP, Kamepa
BuiibcoHa, sinepHblil peakTop, aToMHast boM0a.

Jlemoncmpayuu

CUéTYMK HOHMU3UPYIOLINX YACTHII.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpeKOB YacTUIL (110 TOTOBBIM (poTorpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPUUKHU

DTanbl pa3BUTHS acTpoHOMUU. [IpuKkiagHOe U MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHUM.

Bupa 3Bé3mgHoro neba. Co3Be3ausi, spKkye 3BE3JBI, IUIAHETHI, MX BHJIMMOC
JIBYDKEHIUE.

CosHeuHast cucreMa.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun CoyHIIA U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTepUCTHKHU. J[Marpamma «CHEKTpajbHBIM KJacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOM MOCJIENO0BATEIbHOCTH. 3aBHUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3/l IJIaBHOU MOCJIEI0BATEIIbHOCTH. BHYTpEeHHEE CTpOoeHHE



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnn ConHua u
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nwxenue CoyiHLIA B
lNamaktrke. Tunbl ramakTuk. PagunoranakTuky U kBa3apbl. YEpHBIE ABIPHI B AIpAX
TaJaKTHK.

Bcenennas. Pacipenue Beenennoid. 3akon Xa66ua. Pazberanue rajakTuk.
Teopwus bosbmoro B3peiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuuecxue nabarooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
PWIOKEHUH I ONpeeNIeHUs MOJI0KEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3usA CEeBEpHOro MOMYIIAPHS U IPKUE 3BE3BL.

HaGmronenus B Teneckon JIynsl, mianet, Mieunoro Ilytu.

O06o001maree NOBTOPEHNE

Ponp Qusuku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATUYECKOHN cepax AesITeIIbHOCTH YeJIOBEKa, pOJib U MECTO (pU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, POJIb (PU3NUECKON TeOpUn
B (GOpPMHUPOBAHUM TIPEACTABICHUM O (PU3NUECKOW KapTUHE MHUPA, MECTO
(br3UYECKON KapTUHBI MHpPa B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHsbie CBSI3U

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocymecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypcaMH MAaTEMAaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousmusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHHE, HAay4YHbIM (akT, rumore3a, puznueckas BeIUYWHA, 3aKOH,
TeopHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHI U HMX IPOEKIMHU HAa OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMHM, TMPU3HAKK TOA00USI TPEYrOJIbHUKOB,
OmpeIeNICHHE TUIOMAIU TIIOCKUX (Uryp u 00bEMa Tell.

buonoecus: »nekTpuueckue SBICHUS B JKUBOW MPHUPOJE, KoJieOaTeIbHBIC
JBUXEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOM IPUPOLE, ICUCTBUE
paaualy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
T€d, MEXaHU3Mbl OO0pPa30BaHUSl KPUCTAJUIMYECKOM pEETKH, CHEKTPaJIbHBIM
aHaIu3.



l'eocpaghua: wmarHUTHBIE TONMIOCA 3€MJIM, 3aJ€XKM MArHUTHBIX Py,
(poTochEMKa 36MHOM TOBEPXHOCTHU, IPEICKA3AHNUE 3EMIIETPSCEHUN.

Texnonocus: JHMHUMA DICKTPOIEpPENad, TIE€HEPATOp IEPEMEHHOIO TOKa,
ANEKTPOJBUraTENb, WHAYKIWOHHAS I€4Yb, pPaaap, PagUuONPUEMHHK, TEJIEBU3O0D,
anTenHa, Tenedon, CBY-neub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
COJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «@Du3uka» Ha YpPOBHE CpEIHEro OOIIETro
obpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO O00ECHEUYUTH JOCTHXKCHHUE CICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOro npeameTra « OU3nKay JOJIKHBI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIIMXCA PYKOBOJCTBOBATHCA
c(hOpMHUPOBAHHON BHYTPEHHEW MO3UIIMEH JMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpWCHTAllU{, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOINECTBa, PACIIMPEHHUE >KU3HEHHOTO
OTIBITA W OMBITA JEATEIHHOCTH B IMPOIECCE PEaM3allid OCHOBHBIX HAIPaBICHUN
BOCITUTATEIHHON JIEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOr0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTH IPAXKTAHCKON MO3UIIMU 00YUaIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUIMCKOI0 OOLIECTBA;

OPUHATHE  TPAJAMIMOHHBIX  OOIEYEIIOBEYECKMX  T'YMAaHUCTHUYECKHX |
JIE€MOKPAaTUIECKIX [IEHHOCTEH;

TOTOBHOCTbh BECTH COBMECTHYIO J€SATEIIbHOCTh B MHTEPECaX IPaXk1aHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yMEHHUE B3aUMOJICHCTBOBATH C COIUATBHBIMA HHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSMU U HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTH POCCHUICKOMN TPaXIAHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYAAPCTBEHHBIM CHMBOJAM, JIOCTHKCHHSIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MTOBEICHHS,;

CTIOCOOHOCTH OIEHUBAThH CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTHPYSICh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHWCIE B
NEATEIbHOCTU YYEHOI0;

OCO3HaHHUE JJMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETO;

4) 3¢TeTHYEeCKOr0 BOCITATAHMA:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPUECTBA,
NpUCyIIEeTo (PU3NIECKON HAYKe;



5) TPpy10BOT0 BOCHIUTAHUSI:

MHTEpPEC K Pa3iMYHbIM cdepaM NpodhecCHOHATBHON ICSITEIbHOCTH, B TOM
YHCJIC CBS3aHHBIM ¢ (PU3MKOM U TEXHUKOM, YMEHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 00JIaCTH
(U3KMKK Ha IPOTSKCHUH BCECH KHU3HU;

6) 3K0JIOrH4ecKOro BOCIIUTAHMA:

COPMUPOBAHHOCTh IKOJIOTHUECKOW KYJIBTYPBI, OCO3HAaHHE TJI00ATBHOTO
XapakTepa 3KOJOTHYSCKUX PoOIeM;

TUIAHUPOBAHKE M OCYIIIECTBIICHUE JICHCTBHI B OKPYKAOIIEH CpeJie Ha OCHOBE
3HaHUS [IeJICH YCTONYNBOTO Pa3BUTHSI YCIIOBCUCCTBRA,

pacIiupeHnue OIbITa JEATEIBHOCTH SKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:

c(OpPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHSA GU3HUCCKON HAYKH;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IpOIIECCE
U3ydeHHS  (U3MKH  OCYHISCTBIATH  HMPOCKTHYID M HCCIIECIOBATCIIbCKYIO
JeSATSIIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aAelcTBUA:
CaMOCTOSITENIbHO  (popMyJUpoOBaTH M aKTyaJu3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAETATH LEIU ACATEIbHOCTH, 3a1aBaTh TapaMETPhl U KPUTEPUH UX
JIOCTYOKECHUS
BBIBJISITh  3aKOHOMEPHOCTH W TPOTHUBOPEYMST B  paccMaTpUBaEMbIX
(bUBUYECKUX SABICHUSX;
pa3pabarbiBaTh IUJIAH pEIIeHUs MPOoOJeMbl C YUYETOM aHAIM3a UMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
1EJISIM, OIIEHUBATh PUCKH TIOCJICICTBUHN JEATEIbHOCTH;
KOOPJIMHUPOBATh W  BBINIOJHATH pabOTy B  YCJIOBHUSX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIICHHE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciaenoBarejbCKue AeiCTBUA.
BJIaJIETh HAYYHOM TEPMUHOJIOTHUEN, KITIOUEBBIMU MOHATUSIMHU U METOAAMU
duznyecKoil HayKu;



BIIAJICTh HaBBIKAMU y4e€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JACATEIHHOCTH
B 00siacT (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelICHUs 3ajlad (PU3NUECKOTO COJAEpKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BJIQJ€Th BHUAAMH JEATEIBHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETAllY, NPeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3JIMYHBIX Y4E€OHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apryMEHThl HJisl J10Ka3aTelbCTBa
CBOUX YTBEPIKJICHHM, 3a/1aBaTh TApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJ€ PEIICHHUs 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyl B 00Opa30BaTEIbHOM
TESATEIHLHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DU3UKH;

JTaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OTBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKE B MPAKTUYECKYIO 0O0JIacTh
AKU3ZHECATEIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIE UJICH, NPEJIaraTh OpUrHHaIbHBIC MOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora ¢ undpopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJIyYCHHS HHGPOpMANKU (PU3NYECKOTO COMEpNKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYIIECTBISATh IOWCK, aHAJu3,
CUCTEMATH3AIMI0 W WHTEPHpETalnui0 HHPOpMAIMK pPa3IUYHBIX BUIOB U (GHOpM
MpeACTaBICHHUS;

OILICHHBATH JJOCTOBEPHOCTH MH(GOPMAITUH;

UCIIONIB30BaTh  CpPeACTBa  HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTraHU3AIIMOHHBIX
3a1a9 ¢ COOJoJIcHUEM TpeOOBAaHMM DJPrOHOMHUKH, TEXHUKH O€30IaCHOCTH,
TUTHCHBI, PECypCcOCOEpeEHUsS, TMPABOBBIX M OTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO371aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3HAaYeHUsT MH(POPMAIMK U TIEJICBOM ayIUTOPHH, BEIOMpPAs ONTUMAIIbHYIO
dbopMy TIpecTaBIICHUS U BU3yaJIU3aIiu.

KoMMmyHuKaTHBHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA:
OCYIICCTBJIATH OOIICHUE Ha YpoKaX (DM3UKH U BO BHEYPOUHOM JIEATECILHOCTH;
pacmo3HaBaTh  TPEINOCBUIKM  KOH(MIMKTHBIX  CUTyalldd W CMsr4arh
KOH(DITUKTHI,



Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK) TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUILYAIBHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBUH C Y4YETOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XA0T0 YjeHa KOJJICKTHBA;

OPUHUMATh LA  COBMECTHOM  JE€ATEIBHOCTH, OpPraHu30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUA IO €€ JOCTUKECHHUIO: COCTABJATH IUJIAH JICHMCTBUI,
pacrupeneNnarTh poid ¢ y4€TOM MHEHHH y4YaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXIOr0 y4YaCTHHKAa KOMaHAbl B
o01Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

[IpeaiaraTtb HOBBIE IIPOEKTBbI, OLEHHUBATh WJAECU C IIO3UIUMU HOBHU3HBI,
OPUT'MHAJIBHOCTH, NPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3IUYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS
Camoopranm3anus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MMO3HABATEIbHYIO JESITEIBHOCTh B 00JACTH
(U3NMKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEHIEHUS PACUETHBIX U KAUYE€CTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalIHSsIM;

pacuMpsTh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTEHUI;

JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pElIeHHE;

OILICHHUBATh TPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00J1acTU
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTE/IEKT:

JaBaTh OIIEHKY HOBBIM CUTYyalllsiM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABBIKAMM  TIO3HABATENIBHON  peduieKCMM  Kak  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAHMU;

UCII0JIb30BaTh MPUEMBI peiieKCUH AJI1 OLUEHKH CUTYalluH, BRIOOpAa BEPHOIO
pELIeHNUS;



YMETh OIIEHWBATh PHUCKM W CBOCBPEMEHHO NPUHUMATh PEIICHHUS MO0 UX
CHI)KEHUIO;

MPUHUMATh MOTHBBI W apPTyMEHTHI JPYTHX TMPH aHAJINW3E pe3yIbTaToOB
JIESITeIIbHOCTH;

PUHUMATH ce0s1, MOHUMasi CBOM HEJOCTATKU U JJOCTOUHCTBA,

OpUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX NPU aHallu3e pe3yibTaToB
JIESITENIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JPYTHX HA OIIUOKH.

B mporecce moCTHXKEHUS! JTUUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI POrPaMMBbI
no ¢u3MKe A YPOBHA CpelHero ooOmiero oOpa3oBaHUS Yy OOYyYarOIIUXCS
COBEPILIEHCTBYETCSA HMOIIMOHAJIbHBIHI UHTEJIEKT, Ipernoararonmii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIFHOE
COCTOSIHUE, BUAETh HAIPABJICHUS PAa3BUTHUs COOCTBEHHOM AMOLIMOHAIBHOMN c(epsl,
OBITh YBEPEHHBIM B C€0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATBhCA K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALIMM, BKJIKOYAIOIIEW CTPEMIIEHUE K JOCTHXKECHUIO LENU U
yCrexy, ONTHMHU3M, HWHHIIMATUBHOCTh, YMEHHE JIEWCTBOBATh HCXOJS M3 CBOUX
BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CITOCOOHOCTh MOHUMATh 3MOILMOHAIBHOE COCTOSTHUE
ApYTUX, YYUTBIBaThb €ro IMpH OCYIIECTBIEHUU OOILIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO M CONIEPEIKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTh KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 KJjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMNXCSI YMEHUM:

JIEMOHCTPUPOBATh HA TMPUMEpaxX Pojb U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHUpaA, B PAa3BUTHUH COBPEMEHHOM TEXHUKH H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIBHOCTH JIKOJIEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHHS W3YYCHHBIX (DU3UYECKUX MOJCICH:
MaTepHualibHasi TOUKa, MHEepIUaIbHasl cUcTeMa OTCUETa, aOCOIIOTHO TBEPIOE TEJIO,
UJICAIbHBIN Ta3, MOJEIIN CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacrio3HaBath (U3UYECKUE SIBJICHUS (IIPOIECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJISIPHO-KMHETUYECKOW T€OPUU CTPOCHHMS BEIIECTBA U



3JIEKTPOJAVMHAMHUKH:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MNPSIMOJUHENHOE
JBKEHUE, CBOOOJHOE TMaJIeHUe TeJl, JBWKEHHUE IO OKPYKHOCTH, HHEPIIHS,
B3auMojieiicTBUE Ten, Auddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX TEJ, UBMEHEHUE 00BEMA TEJ IPU HATPEBAHUU (OXJIKICHUH ), TEMIIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHICHCALMS, IUIABJICHUE, KPUCTAJUIM3aLUs, KUICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
coCyZle, CBSI3b MEXAY NapaMeTpaMHd COCTOSIHHSI Ta3a B  HM30IPOLECcCax,
BJIEKTPU3ALM TEJ, B3AUMOJCUCTBUE 3aPsJIOB;

OMHCHIBATh MEXAHWUYECKOE JBWKCHHUE, MCTOJB3YS (U3MYECKUE BEITUUMHBI:
KOOpAWHATa, IyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasl SHEPrus, MNOTECHIMAIbHAsA YHEPTUs, MEXaHUYecKas
paboTa, MexaHWYecKass MOIIHOCTb, IPU ONHCAHUU MPABWIBHO TPAKTOBATH
(GUBUYECKUIT CMBICT MCHOJIB3YEMbIX BEIWYMH, HUX OOO3HAYEHUS U EAUHUIIBI,
HaxoAUTh (OPMYJIbI, CBS3bIBAIOIIUE AAHHYIO (DU3MUECKYIO0 BEJIUYUHY C APYTUMU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHHS,
UCTIOJIb3YsT (DU3UYECKHE BEJIMYMHBL: JABJICHUE Trasza, TeMIeparypa, CpeIHss
KHHETUYECKAsT SHEPIUsl XaOTUUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsl SHEprus, pabora rasa,
KO3(QGUIIMEHT TOJIE3HOTO JEWCTBUSL TEIJIOBOTO JBUTATelsl; NPU ONHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3NUECKUN CMBICT UCIIOIB3YEMbIX BEIUYUH, UX
0003HAaUeHUs W EJUHUIBI, HAXOAUTHh (POPMYIIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3HUECKYIO0 BEJIMUUHY C IPYTUMHU BEIMYUHAM;

ONKMCHIBATh U3YUYEHHBIC JIEKTPUUYECKUE CBOMCTBA BEMIECTBA U JJICKTPUUECKUE
siBJICHUS (TIPOLIECCHI), UCMOIB3Ys (PU3NUECKHE BEJIUYMHBL: AJICKTPUUECKUN 3apsi/l,
3JIEKTPUYECKOE TOJIE, HAPSKEHHOCTD MOJIA, TOTEHINAN, PAa3HOCTh MOTEHIIUAJIOB;
Ipy ONHWCAHWM TPABWIBHO TPAKTOBAaTh (PU3UUYECKUIM CMBICT HCIOJIb3YyEMbIX
BEIUYMH, MX OOO3HAUYCHMS] W EIUHUIIBI; YKa3bIBaTh (hOPMYJIbI, CBSI3BIBAIOIIHE
JTAHHYIO0 (PU3UYECKYIO BEJIMYUHY C IPYTUMU BEJIMUNHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE TPOILIECCHl U SIBICHUS, UCTIOJIb3Ys (hU3NUYECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BCeMUpHOTO Tarotenus, I, II u III 3akons HeroTOHA,
3aKOH COXPAHEHHS MEXAHUYECKOW DHHEPTHM, 3aKOH COXPAHEHHS MMITYJIbCa,
NPUHLNN CYNEPHO3ULIUHA CHUJ, NMPUHUMUII PABHOMNPABUS HWHEPIHUAIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISPHO-KUHETUYECKYKD TEOPHUI0 CTPOCHMUS BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPTUU TEIJIOBOIO JABMKEHUS MOJIEKYJ C
a0COJIFOTHOM TemIiepaTypoi, MEPBbIN 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHEHUSI
ANEKTPUYECKOTO 3apsiga, 3akoH KyloHa, Tpu 3TOM pa3inyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKECHHE U YCJIOBUS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TIPHHIMIBI JEHCTBUS MAIlMH, MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHUS MX O€30MacHOrO HCIOJIb30BaHUS B
MOBCEHEBHOM >KH3HM;

BBITIOJIHATh JKCIEPUMEHTHI 110 MCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUUA WU
IIPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX H3MEpPEHUM, MPU ITOM
dopmynupoBath mpoOieMy/3amady ¥ TUIOTE3Y Y4YEOHOro IKCIEPHMEHTA,
co0upaTrh YCTaHOBKY W3 TMPEIJIOKEHHOTO OOOpYIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUYECKUX BEIUYUH, TIPU
ATOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCMOJIb30BATh WU3BECTHHIC
METO/Ibl OLICHKHU TOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIYy  (U3MUECKUMHU  BETUYMHAMHU  C
UCIIOJIb30BAaHUEM TPAMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
buKkcHpoBaTh PE3yNbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B
BHJIE€ TaOJINIL U TPa(UKOB, AENIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

cobJiroaTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIETOBAaHUMN B
paMKax y4eOHOro OKCIEpUMEHTa, Y4eOHO-UCCIENOBATENBLCKOW U TMPOEKTHOMN
JESATEIBHOCTH C MCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPaTOPHOTO
00opyI0BaHuUS;

pemath pacué€THbIe 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOU MOJIEIIbIO,
UCIIONb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIUIIBL, HA OCHOBE aHAIM3a YCIOBUS 331a4d
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACIATh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIBI,
HeoOXonuMbIe NIt €€ PEIIeHUs], TPOBOJUTh PACUYEThl M OIEHUBATH PEATLHOCTH
MOJTYYE€HHOT0 3HaueHUs (PU3UYECKON BEIIMUUHBIL;

peniaTh KaueCTBEHHBIE 3a7]a4M: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LETIOYKY PACCYKJIEHUM C OMOpOMl Ha M3yYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTH H
bu3uYeCKHe SBICHNUS,

UCII0JIb30BaTh npu  pemieHnud  y4eOHBIX ~ 3aJad  COBPEMEHHBIC
WH(pOpPMAITMOHHBIE TEXHOJOTHUH JIJIs TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUN
Y TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIOMYJISIPHON MH(OpMaUK, MOJYy4YEHHON U3

Pa3TUYHBIX UCTOYHUKOB, KpUTHYECKH aHAIM3UPOBATH MOJIy4aeMyI0 HH(POpMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIa1a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (PU3MKE B MOBCEIHEBHOW KU3HU
Uit o0ecredeHus: 0€30MacCHOCTH MpU OOpalllEeHUU ¢ TPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, JIJISi COXPAHEHHUS 30POBbS U COOMIOACHUS HOPM 3KOJIOTHYECKOTO
MIOBEAECHUS B OKPYXKAIOLIEH CpEJIE;



paboTath B TpYIIE C BBHINOJHCHUEM pPa3IMYHBIX COIMAIBHBIX POJICH,
IJIaHUPOBaTh palbOTy TPYMIBI, palMOHAJIBLHO pacIpeieisaTh O0sS3aHHOCTH U
IJIAHUPOBATh ACSATEILHOCTh B HECTAHIAAPTHBIX CUTYAIlUsX, aICKBAaTHO OLICHUBATH
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K xonmy oOyuenuss B 11 kJiacce mpeaMeTHBIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh COPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMECHH:

JEMOHCTPUPOBAThL HA TMPUMEpax POjb M MECTO (U3UKU B (POPMUPOBAHUU
COBPEMCHHOM HAy4YHOW KapTHHBI MHpaA, B Pa3BUTUM COBPEMCHHOM TEXHUKH U
TEXHOJIOTUHA, B MPAKTUYECKON IEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
$u3nIeCKOi KapTUHBI MUPA;

VYUTHIBATh TPAHUIIBI TPUMEHCHHUS W3YYCHHBIX (PU3NUECKUX MOJIEICH:
TOYEUHBIN 3JEKTPUUECKUH 3apsl, JIyd CBETA, TOUCUHbI UCTOYHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sjipa MpU pPelIeHUd (U3HNUIECKUX
3a/1ay;

pacrio3HaBath (U3UYECKHUE SBJICHUS (IIPOLIECCHI) U OOBIACHATHh UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKU M KBAHTOBOM (DU3UKH: JIEKTpUUYECKasi TPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NEWCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAs WHIYKIMS, JEHCTBHE MArHUTHOTO IIOJiA Ha
MPOBOAHUK C TOKOM U JABWXKYIIMICSA 3apsll, JIEKTPOMArHUTHBIC KOJieOaHUs W
BOJIHBI, TPSIMOJMHEHHOE paclpOCTpaHEHUE CBETa, OTpakKeHUe, MPeIOMIICHHE,
uHTeppepeHuus, audpakuus U TOJSpU3AIMS  CBETa, JUCHEPCHS CBETa,
doToanekTpuaeckuit 3pdext (hoTodrdgdhexT), CBeTOBOS AaBleHHE, BOSHUKHOBECHHE
JUHEWYaTOro CIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAas U HCKYCCTBEHHAas

PaINOAKTUBHOCTE;
ONMKCHIBATh W3YYEHHBbIE CBOWCTBA BEIIECTBA (JIIEKTPUUECKHE, MAarHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  TPOBOJUMOCTH  pPAa3jIMYHBIX  Cpel) U

AJIEKTPOMAarHUTHBIE SBJICHMS (TIPOLECChl), HCHOJB3Ys (PU3NYECKUE BEITUUYMHBIL:
JJIEKTPUYECKUN 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JJIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAJIOB, 3JEKTPOABMKYIIAs CUja, padoTa TOKa,
MHIYKIUS MarHUTHOrO MOJis, cuina Ammepa, cuna JlopeHua, MHIYKTUBHOCTH
KATYILIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO MOJIEH, NEPUOA U 4YacToTa
KonebaHuil B KoJeOAaTeTbHOM KOHTYpe, 3aps]l M CHjla TOKa B Ipollecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE pacCTOSHHUE W
ONTHYECKas CWJia JIMH3bl, PU OMUCAHUU MPABWIBHO TPAKTOBATH (DU3MUYECKUI
CMBICJI HCIIOJb3YEMBIX BEJIWYMH, WX OOO3HAYEHUSI U E€IUHULbI, YKa3bIBaTh
(GopMyJibl, CBS3BIBAIOIIME JIaHHYI0 (PU3WYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;

ONMUCBHIBATh W3YYECHHBIE KBAHTOBBIE SBJIEHHUS M TNPOLECCHI, HCIOIb3YS
(¢u3nYecKre BEIMUYHUHbBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI U



94acTOTa CBETA, SHEPTUS U UMIYJILC (POTOHA, MEPUOJ TIOJTypaciaia, SHEPTHsl CBSI3U
aTOMHBIX SIJIep, MNpPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICI
WCIIOJIB3YEMbIX BEIMYWH, UX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONINE JIAHHYI0 (U3UYECKYI0 BEIMYHHY C JPYTUMU BEJIUYHMHAMM,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUUHBL;

aHAIM3UPOBaTh (U3MUYECKUE MPOLECCHl U SBJICHUS, UCTOIb3Ys (HU3UUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCJIEIOBATEILHOTO U MapaljIeIbHOTO
COCMHEHUA NPOBOJAHUKOB, 3aKOH J[koyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIINH, 3aKOH MPSAMOJMHEHHOTO PaclpOCTpaHEHHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHHE ODiHIITeiiHa ans (hoTodrddexTa,
3aKOH COXPaHEHWS! HHEPryHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHHs MAacCOBOT0O YHCIA, MOCTYJaThl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MAaTeMaTHYeCKO€ BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JacTH)
PUMEHUMOCTH;

ONPENEIIATh HAIIPABIICHUE BEKTOPA UHAYKIIUA MArHUTHOTO MOJIS IPOBOHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAaHUIO (DU3UYECKUX SIBIICHUNA WU
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath mpoOieMy/3agady M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEMJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMBIT U
bopMyIUpOBaThH BBIBOJIHI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIE M3MEpEHUsI (U3HUUYECKUX BEIIUYUH, MPU
ATOM BBIOMpATh ONTUMAJIbHBIA CIOCOO M3MEPEHUs W HCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEMIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C HCIOJb30BaHHEM
OpSIMBIX HM3MEPEHWI: TMPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEITUYMH B BHUJAC TAOIUIl U
rpaduKoOB, €JIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIICIOBAHUS;

cobJiroaTh npaBuia 0€30MacHOTO TpyJa MpPH MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOTO OKCIEPUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U TMPOEKTHOMN
JESATETLHOCTH C HMCTOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWUCTB U JTAOOPATOPHOTO
o0opyI0BaHuUs;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJ]aHHOW (DU3UYECKOW MOJIEIIbIO,
UCTIOb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a/1auu
BBIOWpATh (U3UYECKYIO0 MOJIEb, BBIACHITh (DU3NUECKHUE BEIUUYUHBI U (HOPMYJIBI,



HEO0OXOAMMBIE I €€ PELICHHs, TPOBOAUTH PACUYEThl U OLIEHUBATh PEAIbHOCTb
[OJy4YEHHOTO 3HaueHUsl (PU3NYECKOI BEIMUMHBI;

pelmaTh Ka4eCTBEHHBIE 3aa4M: BBICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
LENOYKY PACCYXKICHUI C ONOpPOM HAa M3YyYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH MU
buszndecKue SBICHUS;

WCII0JIb30BAaTh Opu  pelieHud  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJISl IOMCKA, CTPYKTYPUPOBAHNUS, HHTEPIIPETALUN
Y TIPEJICTaBJICHUS yueOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTyYEHHOM U3

Pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJIydaeMyto HHPOPMAIIHIO;

OOBSCHATh TMPHUHLMIIBI JACHCTBHS MAIIMH, MPUOOPOB M TEXHUYECKHX

YCTPOMCTB, pa3innyaTh YCIOBUs UX 0€30IIaCHOTO UCIIOJIb30BAHUS B TOBCEAHEBHON
KU3HY;

OPUBOJUTH PUMEPHI BKJIaJIa POCCUNCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIETO MHpa, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B IMOBCEIHEBHOM >KU3HU
i obecrieyeHus: 6€30MacHOCTU MPU OO0paILIEHUH C MPUOOpPaMH U TEXHUYECKUMHU
yCTPOMCTBAMHU, ISl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPY’KAIOLLEH Cpelie;

paboTath B TpYIIE C BBIIOJHEHUEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh pPabOTy TPYNIbl, PAalUOHAIBHO pACHpPEAeNATh OO0S3aHHOCTU U
IJIAHUPOBATH JIEATEIBbHOCT B HECTAHAAPTHBIX CUTYalUsAX, aJCKBATHO OLICHUBATh
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoJuau4yecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM

Ne i/ Konrtpouabubie
MPOrpamMMbl Bcero
padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
11 ®u3rKa U METOJIbl HAYYHOT'O TIO3HAHUS 2
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 JuHamuka 7
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKON 9
' Teopun
3.2 OCHOBBI TEPMOJMHAMUKH 10 1
33 ArperaTHbIe COCTOSIHUS BEIIECTBA. 5

dazoBbIe Mepexoabl

IIpakTH4yeckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3zoBarTe/ibHbIE

pecypcsl

bu6mmoteka [IOK
https://m.edsoo.ru/7f41bf72

bubnuoreka [IOK
https://m.edso0.ru/7f41bf72

bubnuorexa [JOK
https://m.edso0.ru/7f41bf72

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

but6mmoreka [JOK
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 pazneny
Paznen 4. JJIEKTPOAUHAMUKA

4.1 DNEeKTPOCTaTHKA

[TocTosiHHBIN AeKTpUUecKUid TOK. TOKH B
pa3IMYHBIX Cpeaax

4.2

Uroro no pazneny

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72



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

11 KUIIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpaMMbl

Ne n/m

Pazgen 1. 9JIEKTPOJIMHAMUKA
MaruauTHOe 1ose. DJIeKTpOMarHuTHast
WHTYKIHS

11

Wroro no pazneny

Paznen 2. KOJIEBAHUS U BOJIHBI

Mexanu4deckue 1 OJICKTPOMArHuTHBLIC

2.1
KoJIe0aHus
99 MexaHHYEeCKHE U AJIEKTPOMarHuTHhIC
' BOJIHBI
2.3 Onrnka

Hroro no pazneny

KoaudecTBO 9acoB

Bcero
padoThI

11 1
11

9

5 1
10
24

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI crIEIIUAILHOM TEOPUH
' OTHOCHUTEJIBHOCTH

Hroro no pazneny
Paznea 4. KBAHTOBAS ®U3UKA
41 DeMeHTHI KBAHTOBOU OIITHKUA

4.2 Crpoenue aroma

4 1

Kontpoasubie IIpakrnuyeckue

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

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

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

bu6nmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

bu6nmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

bu6nmnoreka LIOK
https://m.edsoo.ru/7f41c97¢c

bu6nmnoreka LIOK



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 AToMmHOE 571po 5

Wroro no pazneny 15
Pa3nen 5. JIEMEHTBI ACTPOHOMHUHNU U ACTPO®U3UKHU

5.1 DJeMEeHTBI aCTPOHOMHUU U aCTPOPU3IUKU 7

Hroro no pazneny 7

Paznes 6. OBOBILIAIOIIEE IOBTOPEHHUE

6.1 O06o0maroree TOBTOPEHUE 4
Hroro no pazneny 4
PezepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68

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

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

bubnnorexa [IOK
https://m.edsoo.ru/7f41c97¢c

bu6mmotexka [IOK
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




HOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Tema ypoka

®usnka — HayKa 0 IPUPOJIE.
Hayunslie MeToab! MO3HAHKS
OKPY’KaroILero Mupa

Ponp u MmecTo pusuku B
(dhopMHUPOBAHUH COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
IIPaKTUYECKON eI TEIIbHOCTH JIFOIEN
MexaHnueckoe IBUKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
JnBWxKeHHUs. [lepemenienne, CKOpocTs,
YCKOpEHUe

PaBHOMEpHOE TPAMOIIMHEUHOE
JIBUKCHHE

PaBHOYCKOpEHHOE MPAMOIIMHENHOE
JIBIDKEHUE

CBobOosiHOE nasieHue. Y cKkopeHue
¢BOOOIHOTO MAEHNUSA
KpuBosuneiiHoe ABUKEHUE.

JIBrKeHHnEe MaTepHaIbHON TOUKH 10
OKPYKHOCTH

[TpuHum oTHOCUTENBHOCTH [ anmies.

KoaudecTBO 9acoB

Bcero

KonTtposabHubie
padoThI

IIpakTH4yeckue
padoThI

Jlara

H3YyICHUA

JJIeKTPOHHbIE
undposBbie
o0pa3oBartejibHbIE

pecypcsbl

Bu6muoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmnoreka LIOK
https://m.edsoo.ru/ff0c33e6

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3620

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c39cc

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c3ada

bu6mmorexa [IOK


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

10

11

12

13

14

15

16

17

MHuepuuanbHbIE CHCTEMBI OTCUETA.
IIepssbiit 3akoH HbroTOHA

Macca tena. Cuna. [Ipuniun
CyNepno3uIMu CHl. BTopou 3aKoH
Herorona 11 MatepruaabHOU TOYKH

Tperun 3akoH HeroToHa 114
MaTEpUaIbHBIX TOYECK

3aKoH BceMHpHOro TsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpOCTb

Cuna ynpyrocrtu. 3akoH I'yka. Bec
Tena

Cuna tpenns. Koaddumment tpenusi.
Cuna conpoTHUBIIEHUS TP ABHKEHUH
TeJa B )KUAKOCTH HIIH Ta3e

[locTynarenbHOE U BpalareibHOE
JIBIKEHHE a0COJIFOTHO TBEPOTO TEa.
Mowment cuisl. 11medo cuiel. Y ciaoBus
paBHOBECHS TBEPIOTO TENA

NmMnynbec MaTepuanbHOM TOUKH,
CHCTEMbI MaTEPUAIbHBIX TOYEK.
Nmnynbe cusbl. 3aKOH COXpaHEHUs
nMIyibca. PeakTUBHOE IBM>KEHUE
PaboTa 1 MOIITHOCTH CUJIBI.
Kunernueckast sHeprus MaTepuanbHOU
ToukH. Teopema 00 M3MEHEHUHN
KMHETUYECKOM dHEPIrun

[ToreHmanbHas SHEprUsl.

https://m.edsoo.ru/ff0c3be8

bubnnorexa [JOK
https://m.edsoo.ru/ff0c3be8

bubnuorexa [IOK
https://m.edsoo.ru/ff0c3be8

bubnnorexa [JOK
https://m.edsoo.ru/ff0c3d00

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c3el8

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c3f76

but6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

but6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

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

but6mmoreka [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

18

19

20

21

22

23

24

IToreHunanbHas SHEPrUs yIpyro
neOpPMHUPOBAHHOW TIPY)KUHBI.
[ToreHnmanbpHast SHEPTHS Teaa BOTU3U
MIOBEPXHOCTHU 3eMIIH

[ToreHnanbHBIE ¥ HEMTOTEHITMATBHBIC
cuitbl. CBs3b paboThI
HEIMOTCHIIMAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOH SHEPTHH CUCTEMBI TEJI.
3aK0oH COXpaHEHUsI MEXaHUYECKOU
SHEPruu

JlaGopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO KTyTa»

KonTponbhas pabota o reme
«Kunemaruka. /lunamuka. 3akOHbI
COXpaHEHUS B MEXAHUKE)
OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO-
KMHETHU4eCKoU Teopuu. bpoyHoBckoe
newxkenue. Aubdysus

Xapaktep JBUKEHUS U
B3aWMO/ICHCTBUS YaCTUI] BEILIECTBA.
Mojenu cTpoeHHs ra30B, KUIKOCTEN
U TBEPABIX TEN

Macca monekyin. Konugecto
BemiectBa. [locrostnaas ABoraapo
TermmoBoe paBHOBecue. Temmneparypa
u e€ uzmepenue. lllkana remmeparyp

https://m.edsoo.ru/ffOc461a

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc4dc2



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

25

26

27

28

29

30

31

32

33
34

Ilenncus

Uneansueiii raz B MKT. OcHoBHOE
ypaBueHue MKT

AOcoroTHas TeMIIepaTypa Kak Mmepa
CpEeHEW KMHETUYECKON SHEPTUn
JIBUKEHUS MOJICKYJI. Y paBHEHHUE
MenneneeBa-Kinaneripona

3akon JanpToHa. I"a30BbIC 3aKOHBI

JlaGopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH MEXIY
napaMeTpamMu COCTOSTHHS
pa3peKEHHOTO ra3ay

H3ompornecchl B Ha€IbHOM ra3e u ux
rpaduueckoe npeacTaBIeHUue

BuyTpeHnHsis sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
croco0OrI e€ m3meHneHus. KoyimaecTBo
TEIUI0THI U paboTa. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UICATHBHOTO
raza

Buns! ternonepenaun

Y nenpHast TEMIIOEMKOCTh BEILIECTBA.
KonuyecTBo TemnoTs! npu
Tertonepenaye. AauadaTHBIN Mporecc
I1epBbIil 3aKOH TEPMOJIMHAMUKH U €TO
MPUMEHEHHUE K U30IPOIIeCcCam

HeoOpatumocTs mpoiieccoB B

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

but6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

bubnnorexa [JOK
https://m.edsoo.ru/ff0c570e

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c5952

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c5¢c36

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c5c36

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

but6mmoreka [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

35

36

37

38

39

40

41

42

43

44

45

npupoze. Bropoii 3akoH
TCPMOJUHAMUKHA

[Tpuniun neictBus u KI1J[ TermoBoit
MaIlIUHBI

[uxn Kapuo u ero KII/]

DKOJ0rn4ecKue npoodIeMbl
TETUIOIHEPTEeTUKU

O6o06maromuii ypok «MosekysipHast
¢usnka. OCHOBBI TEPMOAMHAMHUKI

KonrponbHas pabora 1o teme
«MonekynspHas puznka. OCHOBBI
TEPMOJMHAMUKI

[TapooOpazoBanue 1 KOHIEHCAITUA.
VcniapeHue u KUIeHue

AOGcCo0THAs M OTHOCUTEIbHAS
BJIKHOCTh Bo3yXa. HachleHHbIi
nap

TBeépnoe teno. Kpucrammueckue n
amopdHbIe Tena. AHU30TPONHS
CBOMCTB KpHUcTaIoB. JKuakue
Kkpuctaybl. COBpeMEHHBIE MaTepHAIIb

[InaBneHwne W KpUCTATITU3AIIHSL.
VYaenbHas TEmIoTa IIaBJICHUS.
Cyb6numarus

ypaBHCHI/IC TEILUIOBOro OajlaHca

OnexTpu3anus Tei. DNeKTPUUECKUN
3apsq. [IBa Buga aJ€KTpUUECKUX

https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

bubmuorexa [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c6820

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c6bcc



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

46

47

48

49

50

o1

52

53

54

3aps10B

[IpoBOAHMKH, AUDIIEKTPUKU U
HOJIYIPOBOIHUKHU. 3aKOH COXPaHEHUs
JIIEKTPUYECKOTO 3apsa

B3anmoneuncTBue 3aps10B. 3aKOH
Kynona. TouedHbIH 3JIEKTpUUECKUN
3apsia

Harps:k€HHOCTB 3JIEKTPUYECKOro
nosist. [IpuHuun cynepno3uuuu
ANEKTPUYECKHUX Toseu. JInnun
HaNpsHKEHHOCTH

Pabota cuit 35eKTpocTaTiyecKoro
nons. ITorenmuan. PazHocts
MOTEHI[HATI0B

HpOBOI[HI/IKI/I nu I[I/IE)JICKTpI/IKI/I B
AJIEKTPOCTATUYECKOM TIOJIE.
Jusnexktpudeckasl MPOHUILIAEMOCTb

OnekrpoeéMkocTs. Konaencarop

DIEeKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpa. DHEPTHsI 3apsHKESHHOTO
KOHJIeHCaTopa

JlabopaTtopHas padota "M3mepenue
IIEKTPOEMKOCTH KOHJeHcaTopa"
IIpuHIUMI 1eWCTBUS U NPUMEHEHUE
KOHJIEHCATOPOB, KOMMMPOBAJILHOTO

amnrmnapara, CTpyHHOro npuHTepa.
DJIeKTpOCTaTUYECKas 3allUTA.

bubnnorexa [JOK
https://m.edsoo.ru/ff0c6bcc

bubnnorexa [JOK
https://m.edsoo.ru/ff0c6ced

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c6df2

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c6f00

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c7018

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

but6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0



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

55

56

S7

58

59

60

61

3a3eMIIeHnE 3IEKTPONpruOOpOB

DJIEKTPUUYECKUH TOK, YCIOBHUS €TI0
cymiectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akon Oma Jist
y4acTKa Lernu

[TocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COSAMHECHHE
npoBoAHKUKOB. JlabopaTopHas pabota
«3y4yeHne CMEIIaHHOTO COSMHEHHUS
PE3UCTOPOB»

PaboTa 1 MOIITHOCTB AJIEKTPUUECKOTO
ToKka. 3akoH Jlxoynsa-Jlenua

3axon Oma /17151 1OJIHOM (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padora
«3mepenue DJIC ucTtouHmKa TOKa U
€r0 BHYTPEHHETO COMPOTUBIICHHS

DIIeKTpOHHAs MPOBOAMMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTUBIICHUS] METAJUIOB OT
teMriepaTypbl. CBEpXIIPOBOJUMOCTD
DIIEKTPUUECKUH TOK B BAKyyMe.
CBoncTBa 3JEKTPOHHBIX ITYYKOB
[TomympoBOIHUKH, UX COOCTBEHHAsT U
MpUMecHasi MPoBOAUMOCTh. CBOMCTBA

p—n-nepexona. IloaynpoBogHuKoBbIE
puOOpbI

05 bubnuorexa [IOK
' https://m.edsoo.ru/ff0c74f0
bu6mmoteka I[IOK
https://m.edsoo.ru/ff0c7838
05 bub6mmoteka [IOK

https://m.edsoo.ru/ffOc7ae0

but6mmoreka [JOK
https://m.edsoo.ru/ffOc84ae



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

62

63

64

65

66

67

68

DNEeKTpUUECKUH TOK B pacTBOpax U
paciuiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTHYECKAS TUCCOLIMAIINS.
DIIEKTpOIH3

DNEeKTPUYECKUH TOK B ra3ax.
CamocTosTeTbHBIN 1

HECaMOCTOSTENIbHBIN pa3psa. MonHus.

IInasma

DneKkTpuuecKue Npudopsl U
YCTPOMCTBA U UX MPAKTHUECKOE
npuMeHenue. [IpaBuia TeXHUKH
0e30MacHOCTH

O06o0marmui ypok
«OQNEeKTPOANHAMHUKA
KonTponbHas padota o reme
«Qnexkrpoctatuka. [IocTosTHHBIHI
ANEKTPUYECKUN TOK. TOKH B
Pa3INYHBIX Cpeiax»

PesepBHbiil ypok. KoHTponbpHas
paborta o Teme "DneKkTpoaHaMuKa"

PeseprubIil ypok. O000maromumii ypox
no temaM 10 kitacca

OBIIEE KOJIMYECTBO HACOB I10
[TPOIT'PAMME

68

bubnuorexa [JOK
https://m.edsoo.ru/ff0c82ba

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

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc86fc

bub6mmoteka I[IOK
https://m.edsoo.ru/ff0c88be

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c8a8a

but6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56

but6mmoreka [JOK
https://m.edsoo.ru/ffOc8f6c



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 KUIIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuThHl U HX
B3aMMOJCHCTBIE. MarHuTHOE MoJIe.
Bekrop marauTHOM MHAYKIMH. JInHUM
MarHUTHOM UHyKIIUU

MarauTHo€ 1oJie MpoOBOIHUKA C
TokOM. OnBIT DpcTeaa.
B3aumozeiicTBue NpOBOAHUKOB C
TOKOM

JlaGopaTtopnast pabora «3yuenue
MarHUTHOTO TOJISl KATYIITKH C TOKOM)

JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuna Amrmepa.
JlaGopaTtopHnast pabota
«HccnenoBanue neicTBUSA
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JlelicTBME MArHUTHOTO TIOJIS HA
JBIKYILYIOCS 3aPSDKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabota cumsl
Jlopenua

DnekTpoMarauTHas uHAyKius. [Totok
BEKTOpAa MarHUTHON MHIyKIuu. J1C
WHIYKIIAU. 3aKOH YJIEKTPOMArHUTHOU

KoaudecTBO 9acoB

Bcero

|

KoHnTpoabsHbie
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3y4YeHU S

DJIeKTPOHHbIE
uudposBbie
oOpa3zoBarTe/ibHbIE

pecypcsl

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9778

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c98fe

bubnuoreka [JOK
https://m.edsoo.ru/ff0c98fe

bu6nmmotexa [IOK
https://m.edsoo.ru/ff0c9acO

but6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



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

10

11

12

13

14

nHaykuuu @apanes
Jlaboparopuas pabora
«HccnenoBanue sSBICHUS
AIEKTPOMATHUTHON MHIYKLIAK))

NHnykTuBHOCTD. SIBIIeHUE
camouHaykiuu. 3/1C caMOMHIyKIUH.
DHeprusi MAarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I10JI€

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHI],
MHIYKIIMOHHAA [1€Yb

O6o06maromuii ypoxk «MarautHoe
nose. DIeKTPOMarHUTHAsE WHITYKIINSD)

KonrponbHas pabora 1o teme
«MarsaurtHoe 1o1J1€.
ONeKTpoMarHUTHas MHIYKLUS)
CBo0OoiHBIE MEXaHUYECKHE
kosiebanus. ['apmoHnueckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHHH.
[TpeBparieHue sHeprun
JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT JUITMHBI HUTU U MAacChI Ipy3a»

Konebarenpabid KOHTYp. CBOOOTHBIE

bubnnorexa [JOK
https://m.edsoo.ru/ff0cal50

bubnuorexa [JOK
https://m.edsoo.ru/ff0ca600

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cab82

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

but6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

bu6nmnoreka LIOK
https://m.edsoo.ru/ff0ch820



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

15

16

17

18

19

20

SJICKTPOMArdHuTHBIC KOHe6aHI/I$I B
UJICATbHOM KOJIeOATEIbHOM KOHTYpE.
AHaJIOTHST MEXKITY MEXaHUICCKUMU U
AJNIEKTPOMATHUTHBIMU KOJICOAHUSIMU
®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrUr B HACAIIbHOM
K0JIeOaTeIbHOM KOHTYpE

[Ipencrasienue o 3aTyxaronmx
KoyieOaHusX. BoIHYKIeHHBIC
MeXaHHYeCKHe KojieOanus. Pe3onanc.
BbIHYXICHHBIE 3JICKTPOMArHUTHBIC
KoJIeOaHus

[lepemenHbIM TOK. CUHYCOMIANBHBIN
MEpPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUIUTYJTHOE U
JICUCTBYIOLLIEE 3HAYEHUE CUJIbI TOKA U
HaIpPsSHKEHUs

Tpanchopmarop. [TpousBoactso,
nepegaya u norpedieHue
AIEKTPUYECKON SJHEPTUU

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE DIIEKTPUYECKOIO 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUH JIEKTpoIiepenay

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE HIIEKTPOIHEPTUH.
Kynbrypa ncnonszoBanus
3IIEKTPOIHEPTUH B TOBCETHEBHOM
KHU3HU

bubnnorexa [JOK
https://m.edsoo.ru/ffOch9c4

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cbb86

bubmmoteka [IOK
https://m.edsoo.ru/ff0cbd34

but6mmoreka [JOK
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

21

22

23

24

25

26

27

28

29
30

MexaHnuuyeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CxkopocTsb
pacnpocTpaHeHUs U JUIMHA BOJIHBI.
[Tonepeunblie v MPOI0TBHBIE BOJIHBI
3Byk. CKOpOCTh 3BYKa. ' pOMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

DJNIeKTPOMAarHUTHBIE BOJIHBI, UX
cBoMcCTBa U ckopocTh. [llkana
AJIIEKTPOMATrHUTHBIX BOJIH

HpI/IHHI/IHI)I paI[I/IOCBSI?,I/I )41
TCIICBUACHUS. Pa3BI/ITI/Ie CpCI{CTB
cBa3u. Paguonokanusa

KoHntponbhas padota «Konedbanus u
BOJIHBD»

[IpsimonHENHOE pacpOCTpaHEHHE
CBETa B OJJTHOPOJHOM Cpee.
ToueuHsbIil HCTOYHUK cBeTa. JIyd
CBETa

OTtpakeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoenue
N300paXCHUH B IUIOCKOM 3epKajie
[Tpenomnenue csera. IlonHoe
BHYTpeHHee oTpakeHue. [IpenensHbin
YroJI OJIHOTO BHYTPEHHETO
OTpa’KeHUsI

JlaGopaTtopHas padota «M3mepenune
MOKa3aTessl MPEJIOMIICHUS CTEKIIa

JIunzel. [loctpoenue n3obpakeHuii B

bubnnorexa [JOK
https://m.edsoo.ru/ffOccab4

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

bubnuorexa [JOK
https://m.edsoo.ru/ffOccfe0

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcc6f8

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cd350

but6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

but6mmoreka [JOK
https://m.edsoo.ru/ffOcd7f6

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [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

31

32

33

34

35

36

37

38

39

nuH3e. DopMysa TOHKOM JIMH3BI.
YBenuueHue JuH3bl

Jlaboparopnas pabora
«HccnenoBanre CBOKMCTB
U300paKEHUI B JIMH33X»

Hucnepcus cBeta. CiioxKHBIA COCTaB
oenoro ceeta. LIBer. JlabopaTopHas
pabota «HabmroneHue nucnepcun
CBETa»

WnTepdepenmus ceera. Audpaxmus
cBeta. JludpakunoHHas peneéTka

[Torepe4HOCTH CBETOBBIX BOJIH.
IHonspusanus ceera

Ontuyeckue TpuOOPHI M yCTPOICTBA U
ycI0BHs UX 0€30MaCHOr0 MPUMEHEHUS

['panunpl mpuMeHUMOCTH
KJIACCHYECKOW MeXaHUKH. [ocTynaTel
CIIELNAJILHOU TEOPUU
OTHOCHUTEJIbHOCTHU

OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
3ameyieHre BPEMEHU U COKPAIIICHHE
JUTAHBI

DHeprus U UMIYJIbC PENATUBUCTCKOU
yacTulbl. CBS3b MacChl C SHEPTUEU U
UMITYJICOM. DHEPTHUS OKOS
KonTtponbHas pabota «OnTHka.

OcHOBBI crielaNIbHOM Teopun
OTHOCHUTETBHOCTH

https://m.edsoo.ru/ffOcddle

bubnnoreka LIOK
https://m.edsoo.ru/ff0ced22

bubmanoreka LIOK
https://m.edsoo.ru/ff0cf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cfc68

bu6mmorexa [IOK
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

40

41

42

43

44

45

46

47

48

49

®otoubl. Popmyna [1nanka. DHeprus
U UMITYJIbC (POTOHA

OTKpBITHE U HCCIEI0BaHNE
dororddekra. Onbiter A. T
CroneroBa

3akonsl hoTodpdekra. YpaBHEeHHE
DwunmrerHa 11t porodaddexra.
«KpacHas rpanuna» gporosaddexra
Hasnenue ceeta. OnbiTel 11. H.
JlebeneBa. XumMuueckoe 1eUCTBHE
CcBeTa

TexHudeckue ycTpoucTsa u
IIPAKTUYECKOE TPUMEHEHHE:
¢dorosnemeHT, HoTOAATUHK,
coJIHeyHast 6aTapes, CBETOIUO/

Pemenue 3amau no teme «ONEeMEHTEBI
KBAaHTOBOM OITHKM)

Mogens atoma Tomcona. OMBITE
Pezepdopna mo paccesHuo o-4acTHil.
[InaneTapHas Moaenb atoma

IToctynatel bopa

Wznyuenue u nornouieHue GoTOHOB
P MEPEXO0/IE aTOMA C OJTHOTO YPOBHSA
SHEPIuM Ha Apyrou. Buabsl cnekTpos
BosHOBBIE cCBOMCTBA yacTuil. BosHbI
ne bpouia. KopnyckynsipHo-
BOJTHOBOM nyanu3M. CTIOHTaHHOE U

butmmoreka [JOK
https://m.edsoo.ru/ffOcfel6

bubnuorexa [JOK
https://m.edsoo.ru/ffOcffc4

bubnuorexa [JOK
https://m.edsoo.ru/ff0d015e

bubnuoreka [JOK
https://m.edsoo.ru/ff0d04a6

bubnnorexa [JOK
https://m.edsoo.ru/ff0d0302

but6mmoreka [JOK
https://m.edsoo.ru/ff0d091a

bu6nmmorexka [IOK
https://m.edsoo.ru/ff0dOafa

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOdOafa

bubnunotexa [IOK
https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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o1

52

53

54

55

56

BBIHYXACHHOC U3JIYYCHUC

OTKpbITHE PaTUO0aKTUBHOCTU. ONBITHI
Pesepdopna no onpenenenuio cocrtaBa

PaarOaKTUBHOI'O U3TYUCHUS

CgomucTBa anb(da-, 6era-, ramma-
u3JlydeHus. BiausHue
pPaZOaKTUBHOCTH Ha KUBBIE
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomel. Anbha-pacma.
OJEeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-nsiyuenue

DHeprusi CBSI31 HyKJIOHOB B sifIpe.

S nepHblie peakuuu. SAnepHbid
peaktop. [IpoOnembl, NepCreKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SICPHOU
SHEPreTUKHU

DneMeHTapHble yacTulibl. OTKpBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
pEerucCTpalu 3JIEMEHTAPHBIX YaCTHII.
Kpyraeiii cron «@yHaameHTanbHbIe
B3aUMOJEUCTBUA. ENMHCTBO
(bU3UYIECKON KapTHHBI MUPA»

Bun 3B€3an0ro neba. Co3se3aus,
SIPKHUE 3BE3MIBL, TUTAHETHI, UX BUANMOE
npmkenue. CoaHedHas cUCTeMa

Connue. ConHeuyHast aKTUBHOCTb.
HcTtounuk seprun CoHLa U 3BE€31

bubnuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

bubmmoteka [IOK
https://m.edsoo.ru/ff0d1162

bu6mmotexka [IOK
https://m.edsoo.ru/ff0d1356

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
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58

59

60

61

62

63

64

3B€E3b1, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3]IbI TJIABHOW
MOCJIEN0BATEIbHOCTH. BHyTpeHHEE
cTpoenue 38€371. CoBpeMeHHbIE
MPEJCTABIICHUS O IIPOUCXOKICHUU U
sBostrorny CoJHIIa U 3BE3
Mineynsid [TyTe — Hama ['amakTuka.
[Tonoxenue u aBmxenue ConHila B
lNanakruke. ['anaktuku. YepHbie
JIBIPBI B sIAPAaX rajJakTHK

Bcenennas. Paz0eranue rajiakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe n3inyueHue.
Meraranaktrka

Hepemennsie mpo0aemMbl aCTPOHOMHUH

KonTponbHas pabora « DJIeMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

O6o0matomuii ypox. Ponb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATHYECKOH cepax esTeTbHOCTH
YeJIoBeKa

O6o6maromuit ypok. Ponbs u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTHHE MUPA

Ob6o6maromuit ypok. Posb
¢du3nveckoit Teopun B pOpMHUPOBAHUHN
npeCcTaBiIeHu 0 PU3NIECKOM
KapTUHE MUpa



65

66

67

68

Ob6o6maromuii ypok. Mecto
(bU3UYECKON KapTUHBI MHPA B 00IIIEM
PSY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX [IPEICTABICHUI O IPUPOJIe
Pe3epBHbIil ypok. MaruutHoe mnouie.
DNEeKTpOMarHuTHAs MHIYKIIHS

PesepBublit ypok. Ontuka. OCHOBBI
CHelHallbHOM Teopuu
OTHOCHUTEIILHOCTH

Pesepnerii ypok. KBanToBas ¢pusuka.
DNeMEeHThl aCTPOHOMUU U
acTpOPHU3UKH

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYHEHUKA

METOINYECKHUE MATEPHAJIBI UISA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HMHTEPHET
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