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INOACHUTEJIbHAS 3AIIMCKA

[Tporpamma mo ¢u3nke 0a30BOr0 ypOBHS Ha YPOBHE CpEAHEro olIero odpa3oBaHUs
pazpaboTaHa Ha OCHOBE NOJIOKEHMH M TpeOoBaHMIl K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenpHO mporpammsbl, mpeacraBieHHBIXx B DPI'OC COO, a Takke c yd€rom
denepanbHO pabouell TporpaMMbl BOCIHUTAHUS M KOHIIENIIMU MPENOJaBaHus y4eOHOTO
npenvera «®Du3uka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit  Deneparmu,
pean3yro I X OCHOBHBIE 00pa30BaTeIbHbIE POTPAMMBI.

Copep:xanue mnporpaMMmbl 1o (u3uKe HampaBlieHO Ha (OPMHPOBAHHME ECTECTBEHHO-
Hay4yHOM KapTHHBI Mupa oOydatronmxcs 10—11 ki1accoB mpu oOyueHuH ux gu3nke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-IESTEIbHOCTHOIO noaxoa. [Iporpamma no ¢u3nke cOOTBETCTBYET
tpeboBanusiM @I'OC COO Kk miIaHUpyeMbIM JIMYHOCTHBIM, MPEAMETHBIM U MeTarpeAMETHBIM
pe3yabTaTaM OOYydYeHHs, a TaKKe YYUTHIBAET HEOOXOIUMOCTh pean3alliyd MEXKI peAMETHBIX
CBsi3e (PM3MKM C €CTECTBEHHO-HAyYHBIMHM YUeOHBIMHU MNpeameraMu. B Hell ompenenstorcs
OCHOBHBIE 1€/l U3ydeHMs] (DU3MKM Ha YpPOBHE CpEIHEro oouiero oOpazoBaHUs, MIaHUpPyeMble
pe3ynbTaThl OCBOEHHUS Kypca (M3HKH: JMYHOCTHBIE, MeETalpeAMETHbIe, NpeIMeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢u3nke BKIOYAECT:

® [UIaHUpYEMbIE Pe3yJabTaThl OCBOCHHS Kypca (M3HKH Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpeIMETHBIE Pe3yJbTaThI IO TOAaM 00 ydeHUS;

e coaepxaHue yueOHoro npeamera «Pu3nka» 1o rojam 00ydeHus.

dwu3nka Kak Hayka 0 HanOoJee o0 X 3aKOHAX IPHUPO/IBI, BBICTYIAs B KAU€CTBE yIeOHOTO
npeaMera B IIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHUH 00 OKpYXalolleM MHUpeE.
[konbHBI KypCc QU3UKM — CHCTEMOOOpPa3yIOUMI Ui €eCTEeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUM, N3ydaeMbI X
XAMHel, ouonoruei, ¢usnueckoil reorpadueit m actpoHomuel. Mcmonp3oBaHWE M aKTUBHOE
OpUMEHEHHe (U3NYECKUX 3HAHUN ONpenenseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HSHEPreTUKd, TPAHCIOPTA, OCBOCHUS KOCMOCA, IOJIYYEHUSI HOBBIX
MaTepuasoB € 33JlaHHBIMU CBOMCTBaMH U Jipyrux. M3ydenue Gu3nku BHOCUT OCHOBHOM BKIIaJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJalo M xcsi, B OpMUpPOBAHUE YMEHUI
IPUMEHATh HAy4HBIH METO/1 IO3HAHUS IIPU BHIITOJHEHUN UMU YY€OHBIX HCCIIEIOBAHU.

B ocHOBY Kypca (M3HMKH ISl YPOBHS CPEIHETO 00IIeT0 00pa3oBaHUs MOJIOKEH PsiT HIeH,
KOTOpbIE MOXHO PACCMAaTPUBATh KaK IPUHIIUIBI €70 ITOCTPOCHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEH Kypc SBJISIETCS JOTMYECKH 3aBEPLIEHHBIM, OH
COJIEP’)KUT MaTepuall U3 BCEX pa3leioB (DM3MKM, BKIIOYAET KaK BOMPOCH KIACCHYECKOM, TaKk U
COBpPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUY C Hel MaTepual Kypca (UMK 0ObeIUHEH BOKPYT
¢usnyeckux Teopui. Benymmm B Kypce sBisercss (GOpMHUpOBAHHME MPEJICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELIECTBE U TOJIE.

Hoesn cymanumapuzayuu. EE peanusanus npennosaraeT UCIoJb30BaHUE TYMAaHUTapHOTO
MoTeHIMaaa (PU3MIECKON HAaYKH, OCMBICIICHUE CBSI3M Pa3BUTHs (U3UKU C pa3BUTHEM OOIIECTBA,
a TakkKe C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U KOJIOTHYECKUMH ITPOOIEMaMH.

Hoes npuxknaonoii nanpagnrennocmu. Kypce ¢u3nku npeamnosaraeT 3HaKOMCTBO C ILIMPOKUM
KPYrOM TEXHMYECKUX M TEXHOJIOTMYECKUX NPUIIOKEHUN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyercsl IMOCPEIACTBOM BBEIEHHUS HIIEMEHTOB COJEp)KaHUs,
MOCBAMIEHHBIX JKOJIOTMUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTHH, a Takke 00C YK AeHUs MPoOIeM paliioOHAIbHOTO IPUPOIOIO0JIB30BaHUS U
IKOJIOTUYECKOI 0€301MacHOCTH.

CTep)KHEBBIMH dJIEMEHTaMH Kypca (M3HKH Ha ypOBHE CpelHEero ooumero oOpa3oBaHUs
SBISIOTCA  (pU3MYecKre TeopuH ((GopMHpPOBAaHUE TMPEICTABICHUH O CTPYKTYpE MOCTPOEHUS
¢usnyeckoil Teopuu, ponu (PyHAAMEHTATBHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUSAX O MPUPOJE, TPAHUIAX TPUMEHUMOCTH TEOPHH, U ONMHUCAaHUS €CTECTBEHHO-
Hay4HBIX SIBJIEHUI U MIPOLIECCOB).

CHCTeMHO-1eTeIbHOCTHBINA MOAX0/ B Kypce (U3UKU pealn3yeTcs MPekIe BCEro 3a Cuér
OpraHU3aIliy SKCIIEPUMEHTAIBHON JEATeIbHOCTH oOydaronmxcs. J{imst 6a30BOro ypoBHs Kypca
GU3MKA — 3TO HUCIIOIB30BAaHUE CUCTEMBI (POHTATIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHBIX paboOT, KOTOphIE B MmporpamMme 1Mo ¢u3uke OObEeAMHEHBI B OONMHA CIHCOK
YYEHHUUYECKU X MPAKTUUECKUX paboT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX pador,
MPOBOJAWMBIX IS KOHTPOJS W OIEHKH, OCYIICCTBISETCS YJYACTHHKAMHU 00pa30BaTEIBHOTO
IpoIecca UCXO/Is U3 0COOCHHOCTEH TJIaHMPOBAHKS U OCHAIeHUs kabuHeTa ¢u3uku. [Ipu sTom
o0OecrieunBaeTCsl OBJIAJICHUE OOYy4JarOIMMHCS YMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIIC/IOBAaHUSI 3aBUCUMOCTEH (DM3MUYECKHX BEIMYMH M TIOCTAHOBKY OIIBITOB 110 ITPOBEPKE
MPEATI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yrensieTcsl pellieHUIo pacu€THRIX U KaueCTBEHHBIX 3aj1ad. [Ipu aTom
JUIsL pacyETHBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4d C SBHO 33JaHHON (PM3UYECKON MOJIETIBIO,
MO3BOJISIIOIIME TPUMEHSTh H3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfelna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 PA3HBIX pa3nenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIISIOTCS 33JaHUs Ha OOBSCHEHHE NPOTeKaHUS (U3UYECKUX SBJICHUW M MPOILECCOB B
OKpYXKalOIIeH >XW3HU, TpeOyromme BhIOOpa (U3HMYECKON MOJENH JUIsl CHUTYAaI[Md TPAKTUKO -
OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrieyeHnIo ydyeOHOro rmporecca 0a30BBI YpOBEHb Kypca (HU3MKH Ha YPOBHE CPETHETO
o0miero oOpa3oBaHUs OJKEH H3y4aThCsl B YCIOBHUAX MPEIMETHOTO KaOnHeTa (pU3UKU WU B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYJYHOTO UKIa. B xabunere
(U3M KK TOJHDKHO OBITH HE00XOAUMOE JIAbOpaTOPHOE 000D yAOBAaHKE AJIS BHIITOJIHEHHS YKa3aHHbIX
B 1mporpamMmme Mo (U3MKe YUYEHHUYECKUX MPAKTUYECKHUX paboT U JIEMOHCTpPAIMOHHOE
obopynoBaHue.

JemoHcTpaimonHoe obopynoBanue (GopMHpYeTCss B COOTBETCTBUHM C MPUHIMIIOM
MUHUMAIIBHOH JOCTaTOYHOCTH U OOECHEYMBAET MOCTaHOBKY IMEPEUYHCICHHBIX B IMPOTpaMMe I10
¢u3nKe KIIOYEBBIX IEMOHCTpALMM JUIsl MCCIEAOBAHUS H3y4aeMblX SIBJIEHUH U IPOLIECCOB,
SMIIUPUYECKUX U (PyHTaMEHTAIbHBIX 3aKOHOB, X T€ XHUUECKUX IPUMEHEHUH.

JlaGopaTtopHoe o0opynoBaHUE Ul YYEHHMUECKMX MPAKTHUYECKUX paboT ¢opMmupyercs B
BHJIE TEMAaTHYECKMX KOMILJIEKTOB M oOecredynBaeTcss B pacuéTe OJHOTO KOMIUIEKTa Ha JABYX
oOyqaronmxcs. TeMaTH4YecKne KOMIUIEKThI J1a0OpaTOPHOTO OOOPYIOBAaHUS JIOJDKHBI OBITH
IOCTPOEHBl HAa KOMILJIEKCHOM HCIOJIb30BaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BUJI€ U (PPOBBIX JIA0OpATOPHIA.

OCHOBHBIMH LEJIIMU HU3y4eHUs1 PU3UKH B 00LIIEM 00pa30BaHUU SBIISIIOTCS :

e (QopmupoBaHME HHTEpeca M CTpeMJIeHUsS OOydaloUMXCs K HaydHOMY H3YYEHHIO

PHUPOJIBI, PA3BUTHE MX HHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE MPEACTAaBICHUH O HAYYHOM METOJAE T[O3HAaHUA U  (OPMHPOBAHUE
M CCIIEIOBATENILCKOTO OTHOIIEHHUS K OKP Y)Kat0 UM SIBJICHUSIM;



(dopMHpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4€HUsI OCHOB CTPOEHMS
Matepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (PH3M KW,

dopmMupoBaHHre YMEHHUI OOBACHSTD SIBJICHHS C UCIIOIB30BaHUEM (PM3NUYECKU X 3HAHUN U
Hay4YHBIX JOKa3aTeIbCTB;

dopMupOBaHHE TPEACTABICHUNA O PO (U3UKU JUIS Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTUM.

JlocTrkeHHne ITHX Iejel OoOecreunBacTCsl pelicHHEeM CIEAYIOIMX 3amad B Ipolecce
M3y4eHUs Kypca (U3HKH Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

IpUOOpETeHHE CUCTEMbl 3HAaHMH 00 OONM X (M3MUYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSX, BKIIOYAst MEXaHHUKY, MOJICKYIIIPHYIO (H3UKY, SJICKTPOIUHAMUIKY, KBAHTOBYIO
(UM KY ¥ TIEMEHTHI aCTPOPU3U KU,

dopMUpOBaHHE YMEHUHW TNPUMEHSATh TEOPETUUYECKUE 3HAHUS Ul OOBSICHEHUs
¢usnyecknxX SBJICHUNW B TPUPOJAEC W U TNPUHATHS TPAKTUYECKUX pEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pELICHUS pPAa3IUYHbIX 3aJady C SIBHO 33JaHHOHN (u3Mueckoil
MOJIENIBIO, 3a/la4, IOAPA3yMEBAIOIMX CaMOCTOSTEIbHOE Cco3lAaHue (u3mdec Kou
MOJIENH, aIeKBaTHOH YCIOBMSM 33/1a4H;

NOHMMaHNE (PU3NYECKMX OCHOB M NPUHIUIIOB JEHCTBUS TEXHUYECKMX YCTPOMICTB M
TEXHOJIOTUYECKHX MTPOLIECCOB, UX BIHMSIHHS Ha OKPYKAIOLIYIO CPEAY;

OBJIAJICHUE METOAAMHU CAMOCTOSITEIBHOTO IMJIAHUPOBAHMS U NMPOBEACHUS (PU3UUYECKUX
OKCIIEPUMEHTOB,  aHalM3a M  HMHTepuperauud  HHGOpMALMH,  ONpPEICICHUS
JOCTOBEPHOCTH TOJIYYEHHOTO PE3yNbTaTa;

CO3JJaHM€e YCIOBUH Ul pa3BUTUS YMEHHUI NMPOEKTHO-UCCIIEN0BATENBCKOM, TBOPUECKOH
JeSITEIIEHOCTH.

Ha u3yuenue ¢u3nuku (6a30BbIf ypoBEeHb) Ha YPOBHE CpeJHEro obIiero oOpa3oBaHUs
otBoauTcsi 136 ywacoB: B 10 kiacce — 68 vacoB (2 yaca B Heaenmto), B 11 xracce — 68 gacoB (2
yaca B HEJIENIO).

[Ipemiaraemelii B mporpamMme 1o (u3MKe IMepedeHb JJab0PaTOPHBIX U MPAKTHYECKUX padoT
SBIISICTCS. PEKOMEH/IOBAaHHBIM, YYHTEIb JIENIACT BBIOOP MPOBEIACHHS JIAOOPAaTOPHBIX PAadOT U
OTBITOB € YYETOM MHAUBUIYaJIbHBIX OCOOCHHOCTEH 00 y4aro I XCs1.



COJEPKAHUME OBYYEHMUA

10 KJIACC

Paznen 1. ®u3nka 1 MeTOAbI HAYYHOT O MIO3HAHUS
®usnka — Hayka o npuponae. HayuHnble MeTOnbl MO3HAaHMS OKpyXxawoero mupa. Poib
SKCIIEPUMEHTA M TEOPUHU B MPOIIECCE TTO3HAHUS MPUPOIBI. DKCIEPUMEHT B (DH3HKE.
MopaenupoBanue (pu3ndeckux sBIEHUNM H TpomeccoB. Hayunbie rumotessl. dusnueckue
3aKOHBI U TEOPUU. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKH X 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Pome u mecto ¢u3uku B (OpMHpPOBAHMM COBPEMEHHOW HAydyHOW KapTHHBI MHUpa, B
MPAKTUYECKOUN JEATETbHOCTH JIIOJICH.

Jlemoncmpayuu
AmnanoroBblie ¥ U(POBBIE U3MEPUTETbHBIEC TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBuxkeHue. OTHOCHTEIBHOCTh MEXaHMYECKOTO ABMkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemerienre, CKOpOCTh (CpedHsIi CKOPOCTh, MIHOBEHHAasi CKOPOCTh) U YCKOpEHHE
MaTepUAIbHON TOYKMU, UX MPOEKIUH HA OCH CUCTEMbI KoopauHat. CIOKeHHE MEepeMeIleHUN U
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJUHEHHOE ABWXKeHue. ['paduky 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U MepEMEIICHUSI MaTepUaIbHON TOUKUA OT BPEMEHH.

CBob6oHOE mazieHne. Y CKOpeHHe CBOOOTHOTO TaCHUS.

KpuBommuennoe paBukeHue. J[BUKEHHME MATEpUaJIbHOW TOYKH 110 OKPYKHOCTH C
MOCTOSHHOM TI0 MOJYJII0 CKOPOCTBIO. YTJIOBasg CKOPOCThb, JIMHEWHas ckopocTh. Ilepuon u
yacTtoTa oOpatueHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETP, JIBUKEHUE
CHapSIOB, IIEMTHBIC U peMEHHBIC TTepeaayu.

Jlemoncmpayuu

Mopnens cuctemMpl OTCUYETA, HILTIOCTPALAS] KWHEMAaTUUECKU X XapaKTEPUCTHUK IBUKECHUSL.

[IpeoOpa3oBaHue ABUKCHUIA C UCITOIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne nBukeHus Tea, OpOIEHHOTO MO/ YIJIIOM K TOPU30HTY U TOPHU30HTAIIBHO.

H3mepenue yCcKopeHusi cBOOOIHOTO MaIeHHUS.

HanpaBnenue ckopocTy NpH IBUKEHHUHU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomuoi

N3ydyeHne HepaBHOMEPHOIO ABUKEHUS C LEIbIO ONPEIEICHUs MTHOBEHHOM CKOPOCTH.

UccnemoBanne  COOTHONIICHUS ~ MEXAY  NYTSIMH,  NPOWJACHHBIMH  TEJIOM 32
MOCJIEIOBATENIbHBIE PaBHbIE IMPOMEXYTKM BPEMEHU IIPpU PABHOYCKOPEHHOM JBUXKEHUH C
HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne ABUKEHUS IIAPUKA B BA3KON KUJKOCTH.
W3yueHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuka

IIpunuun otHocuTensHOCTH 'anunes. [lepsiii 3akoH HeroToHa. HepuanbHble CHCTEMBI
OTCU€Ta.



Macca tena. Cuna. [lpunHnun cynepno3uuuu cuid. Bropoit 3akon Herlotona mms
MarepuaibHON TOUYKHU. Tpernuit 3akoH HproTOHA 1151 MarepuaibHbIX TOUEK.

3akoH BceMupHoro TsarotreHusd. Cuna tsokectu. [lepas kocMuueckast CKOpOCTb.

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

Tpenue. Bunel Tpenust (mokosi, CKolbkeHUs, kaueHus). Cuna tpenus. Cyxoe TpeHUe.
Cuna TpeHus CKoJIbKeHUs U cuiia TpeHus nokos. Koadounuent tpenus. Cuna conpoTuBieHus
MIpU JBUKEHUU TeJa B KUJIKOCTU MM Ta3e.

[locTynarensHOE U BpalaTeabHOE JBUKEHNE a0COMIOTHO TBEPOTO Tena.

MoOMEHT Ccuibl OTHOCUTEIBHO OCH BpaimieHus. [lnmedo cuibl. YcioBusi paBHOBECHS
TBEPJIOTO Tena.

TexHuyeckue yCTpOMCTBA M NPAKTUUECKOE IPUMEHEHHUE: MOAIMITHUKA, IBHKECHHUE
MCKYCCTBEHHBIX CTyTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpUUu.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIM X TEJ.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CroxeHnue cui.

3aBUCHMOCTbH CHJIBI YIIPYTOCTH OT Je popMarium.

HesecomocTts. Bec Tena npu yckopeHHOM NOABEME U NAaICHUH.

CpaBHEHHE CUJT TPEHHUS MTOKOS, KAUYEHUS U CKOJIbKEHHUSI.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buabl paBHOBeECU .

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3yueHue aBu)eHUs OpycKa MO HAKITOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HHMKAIOUMX B IMPYXKHUHE U PE3UHOBOM
oOpastie, OT ux jedopMaIuu.

HccnenoBanue ycioBUil paBHOBECHS TBEPIOTO TeJld, UMEIOILETO OCh BPALICHUS.

Tema 3. 3akonvl coxpaneHusn 6 mexanuke

Hmmynsc MaTepuanbHOM TOUKHM (TeNa), CUCTEMBl MAaTePUATBHBIX TOYeK. VIMIYIIbC CHUITBI U
M3MEHEHUE UMITYJIbCa Tella. 3aKOH COXpPaHEHHMS UMITyJbca. PeakTuBHOE IBUXKEHUE.

Pabora cuibl. MOIHOCTE CUIIBI.

Kunetnueckass sHeprusi MaTepuaabHOW TOUKU. TeopemMa 00 M3MEHEHUU KUHETHYECKON
SHEPIUH.

[TorenunansHas sueprus. [loTeHInansHas 3Heprus ynpyro Jie QOpMUPOBAHHON MPYKUHBI.
[lorennmaneHas SHEprus Teaa BOJIM3U MOBEPXHOCTH 3EMIIH.

[lorennuanbHble ¥ HEMOTEHIMANbHbIE CUJBl. CBs3b pa0dOThl HEMOTEHUIHAIBHBIX CHJI C
M3MEHEHUEM MEXAaHUYECKOW SHEPTHU CUCTEMBI TENl. 3aKOH COXPaHEHHUSI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynp yrue CTOJIKHOBEHUSL.

TexHuueckue yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHUE: BOJOMET, KONEpP, MPYKUHHBIN
MHUCTOJIET, IBUKEHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAHEHU s UMITYJbCA.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHIIUANBHOM SHEPTHU B KWHETUYECKYIO M 00paTHO.

Yuenuueckuii sxenepumenm, nabopamopnvie pabomul



N3yyeHue abCONIOTHO HEYNPYroro yaapa C IMOMOUIbIO JABYX OJMHAKOBBIX HHUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBs3U pabOThl CUJIBI C M3MEHEHHWEM MEXaHWYEeCKOM SHepruu Tena Ha
pUMEPE PACTHKEHUS PE3NHOBOTO JKIYTa.

Pa3neua 3. MoJsiekyasipaasi pM3MKa U TePMOAUHAMMUKA

Tema 1. OcHo8bl MONEKYAAPHO-KUHEMU YECKOT meopuu

OCHOBHBIE MOJOKEHUSI MOJICKYIISIPHO-KIHETUYECKOM TEOPHU U UX OMBITHOE 00OCHOBAHHUE.
bpoynoBckoe maBwxkenume. duddysus. Xapakrep IBUKEHUS U B3aUMOJCUCTBHUS YACTHUI]
BellecTBa. Mojenu CTPOEHHS Ta3oB, KUAKOCTEH U TBEPABIX Ted U OOBSICHEHUE CBOWCTB
BEIIECTBA Ha OCHOBE 3TUX Mojesed. Macca u pasmepsl Mojekyia. KoianuecTBo BellecTBa.
[loctosinuas ABorajipo.

TemioBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mogenp uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KUHETUYECKON Teopuu
UJeabHOTO Taza. AOCONIOTHas TeMIeparypa Kak Mepa CpeaHed KHHETHYEeCKOH HSHepruu
TEIUIOBOrO JBWXKEHUs dactuil rasza. [llkama temneparyp KenbBuHa. ['a30Bble 3aKOHHBI.
VYpaBHenue MenaeneeBa—Knaneiipona. 3akoH JlansroHa. M3omponeccsl B MAEaIbHOM Tase C
MOCTOSIHHBIM KOJIMYECTBOM BelliecTBa. ['paduueckoe mpeacTaBieHre U30IMPOLIECCOB: U30TEPMA,
u30xopa, u3obapa.

TexHuyeckrue yCTpOMCTBa M MPAKTUUYECKOE MIPUMEHEHHE: TEPMOMETD, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKA3bIBAIOIME JUCKPETHOE CTPOEHUE BeEIeCTBa, Qororpaduu MOJIEKyI
OpPraHMYECKUX COCTMHECHUM.

OmnpITel 10 UG DY3UH KUIKOCTEH U Ta30B.

Mogens 6poyHOBCKOTO ABUKEHHUSL.

Mopens onbita HrepHa.

OnbIThl, JOKa3bIBAIOIME CYIIECTBOBAHUE MEXKMOJIEKYISIPHOTO B3aUMOIEH CTBUSL.

Monens, HILUTIOCTPUPYIO LAt IPUPOY JABJIECHUS I'a3a Ha CTEHKU COCY/a.

OnBbIThI, WITIOCTPUPYIOLME YPABHEHUE COCTOSIHUS UAEAIbHOTO Ta3a, U30MPOIECCHI.

Yuenuueckuil sxcnepumenm, nabopamophule pabomol

Onpenenenue Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHuil o0béMa
KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3/1yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXy ITapaMeTpaMu COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMoanHaMuueckasi cucremMa. BHYTpeHHSAS 3HEprus TEPMOAMHAMUYECKOHM CHUCTEMBI U
crocoObl €€ n3mMeHeHus. KomuecTBo TemioTel U padoTa. BHYTpeHHsIS sHeprus 0AHOATOMHOIO
UJIeabHOIO ra3a. Buipl Tenionepenaun: TEmIONPOBOAHOCTh, KOHBEKUMS, U3Ty4eHHUE. Y IeIbHas
TEITIOEMKOCTH BelecTBa. Kom4ecTBo TEIIOTH MPH TENJIoNepe1aye.

[Tonsitue o0 agmaGatHOM mnpouecce. IlepBwlii 3akoH TepMoauHaMUKH. lIpumeHeHue
MEpPBOTO 3aKOHA TEPMOJUHAMUKHU K U3omnpoueccam. ['paduyeckast uHTepnperanus paboTsl rasa.

Bropoii 3akoH TepmoanHamuki. Heo OpaTuMoCTh MPOIIecCcoB B MPUPOJIE.

TennoBsie ManmHbI. [IprHIUIIBL AelicTBUS TEMIOBBIX MalH. [IpeoOpa3oBanus SHEPTUH B
TerIOBbIX ManmHax. Kosddumuent nosie3Horo aelcTBus TerioBoil Mmammusbl. [ukn KapHo u
€ro K03 pPUIMEHT MOJIE3HOTO JACHCTBUA. DKOJIOTHUECKHE TPOOJIEMBbI TETJIOIHEPIeTUKH.

TexHuyeckue yCTpOIiCTBAa M MPaKTHUYECKOE MpPUMEHEHUE: JBUTaTellb BHYTPEHHErO
Cropanmsi, ObITOBOH XOJOAMJIEHUK, KOHIULIHOHED.



Jlemoncmpayuu

V3meHeHne BHYTPEHHEHW SHEPTUU Tella MpPU COBEPIICHUU pabOThI: BBUIET MPOOKU W3
OyTBUIKA TIOJl IEMCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue »¢upa B JIATYHHOH TpyOKe MyTEM
TpeHUsl (BUACOJEMOHCTPAIIHS).

V3meHeHue BHYTpEeHHEH dHEPrUd (TeMIiepaTyphl) Tea pH Terionepeaaye.

OnswIT 10 anrabaTHOMY PaCIMPEHUIO BO3IyXa (OTMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoi TypOMHBI, IBUTATENI BHYTPEHHETO CTOpaHUsl, pEaKTUBHOTO ABUTATEIS.
Yuenuueckuii sxkcnepumenm, nabopamopnule pabomoi

N3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpezamusie cocmoanusa eeuecmea. Dazoswvie nepexoovl

[lapooOpazoBanue u koHjaeHcamus. Mcmapenue u  kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAs BIAKHOCTh BO3MyXa. HachleHHBIN map. YaenpHas TemioTa mapoodpa3oBaHUsL.
3aBUCUMOCTH TEMIICPATYPHI KUIICHWA OT JaBJICHU .

Teépnoe teno. Kpucrannnyeckue u aMmop@Hbie Tena. AHU30TPONHUS CBOMCTB KpUCTAJLIOB.

Kunxue xpucrtamibl. CoBpeMeHHbIe MaTepuaibl. [lmaBieHne W KpucCTaIM3alMs. Y IeabHast
Teniora miasienus. Cyonumanus.

ypaBHCHI/IC TENJI0BOIo OajaHca.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KQJIOPUMETP, TEXHOJOTMM  IOJY4YEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HAaHOMATEpHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX IAPOB.

Kurnenue npu moHM>XEHHOM JIaBJICHUU.

CrocoObl H3MEPEHHUSI BIAXKHOCTH.

HaOnronenue HarpeBaHus U MIIaBJIEHUS KPUCTANTMYECKOTO BEILIECTBA.
JleMOHCTpalys KpUCTaIOB.

Yuenuueckuil sxcnepumenm, nabopamophule pabomol

N3mepenne OTHOCUTENBHON BIAXHOCTH BO3/AyXa.

Paznen 4. JjekTpoguHAMHKA

Tema 1. dnekmpocmamuka

OnexTpu3auus Tel. OJEKTpUdeckuil 3apsa. [IBa BHJa DJIEKTPUYECKUX  3apsoB.
[TpoBOAHMKH, TUAJIEKTPUKU U MOJIYIIPOBOJIHUKH. 3aKOH COXpAaHEHUSI AJIEKTPUYECKOTO 3apsa.

BizaumoneiictBue 3apsymoB.  3akoH  Kynona. TodeuHblii  ayieKTpuueckuid  3apsi.
Onekrpuyeckoe mnoisie. Hanpsk€HHOCTH 3nekrpuyeckoro mnois. llpuHnun cynepnosunmu
AIIEKTPUUYECKU X TTOJIEN. JIMHUM HaNpsHKEHHOCTH 2IIEKTPUYECKOTO TOJISL.

PaGora cun onekrpocrarnueckoro mnois. IloreHnuan. Pa3HocTh  MOTEHIMANOB.
[TpoBOAHUKH M AUDJIEKTPUKU B 3JIEKTPOCTaTUUYECKOM MoJie. Juanexrpudeckas mpoOHUIIAEMOCTb.

OnekrpoémkocTs. KoHzaeHcatop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATopa. DHEprus
3apsHKEHHOI'0 KOHJIEHCaTopa.

TexHudeckue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI, 3JI€ KTPOMETP,
AJIeKTpOCTaTHYECKas 3allMTa, 3a3eMIICHHE DIIEKTPONPHOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIH
anrapar, CTpyWHbIN IIPUHTED.

Llemoncmpayuu

YCTpOoNCTBO M NPUHIMI ACHCTBUS JJIEKTPOMETPA.

BzauMozelicTBre Ha3IEKTPHU30BaHHBIX TE.



DJIEKTPUYECKOE T10JI€ 3aP SDKEHHBIX TEJI.

IIpoBOAHMKH B 3EKTPOCTATUUECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3a1UTA.

JIMPNEeKTPUKH B JIEKTPOCTATUUYECKOM I10JI€.

3aBUCUMOCTb  DJIEKTPOEMKOCTH  ILJIOCKOTO ~ KOHJEHcaTopa OT IUJIOW@IU  IJIACTHH,
PACCTOSIHUS MEXAY HUMH U JUIJICKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHcaTopa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenune 31eKTpoEMKOCTH KOHIAEHCATOPA.

Tema 2. Ilocmosannwiit 31ekmpuueckuii moxk. Toku 6 paznuunvlx cpeoax

DJIEKTPUUYECKUN TOK. YCIIOBUS CYIIECTBOBAHHMS AJICKTPUUECKOTO TOKa. McTouHMKM TOKA.
Cuna toka. [TocTosSHHBIN TOK.

Hanpspxkenue. 3akon Oma aJis ygacTka 1EIH.

DJIeKTpHUUYEecKoe COIIPOTHBJICHUE. YnensHOE COIIPOTUBJICHUE BEILECTBA.
[TocnenoBaTenbHOE, TapaIeIbHOE, CMEIAHHOE COEIMHEHNE MTPOBOIHUKOB.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—JleHia. MOIHOCTB IEKTPUUECKOTO TOKA.

DJIEKTPOJIBUKYIIAsl CUJIA U BHYTPEHHEE CONMPOTUBIICHUE UCTOUYHHMKA TOKa. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM ) dJIeKTpruUeckoi 1enu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAS TPOBOAUMOCTH TBEPABIX METAILIOB. 3aBUCUMOCTH COITPOTUBJICHUSI METAJJIOB
oT Temreparypsl. CBEpXIPOBOIUMOCTb.

DJieKTpUUYecKiil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX TYYKOB.

[MonynpoBoauuku. CoOCTBEHHass W TMpPUMECHAs MPOBOAMMOCTH IOTYIPOBOJHUKOB.
Caoiicta p—n-nepexoaa. [loaynpoBoaHUKOBBIE TPUOOPHI.

DJIEeKTpUUYECKU TOK B pPacTBOpaxX M pacijaBax »3JEKTPOIUTOB. DJIEKTPOJUTHYECKAS
M CCOLMAIMS. DIEKTPOJIH3.

DJiekTpuueckuil TOK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psn. MoaHus.
IIna3zma.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: aMIepMEeTp, BOJIBTMETD,
peocTaT, HWCTOYHHMKH TOKa, JJEKTPOHArpeBaTelIbHBIE MPUOOPBI, AIEKTPOOCBETUTEIHHbBIC
npUOOPBI, TEPMOMETP COMPOTHUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIPOBOJHUKOBBIN IO/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHune cuiibl TOKa U HATPSHDKEHU S

3aBUCUMOCTb CONPOTUBIICHUS UUJIUHIPUYECKMX MPOBOJHUKOB OT JJIMHBI, IUIOURAAH
IIOIIEPEYHOrO CEYEHHUs U MaTepraa.

CMenaHHOE COeIMHEHNE TTPOBOJHUKOB.

[IpsiMmoe n3MepeHue SIEKTPOABMXKYIEH cuibl. KOpoTkoe 3aMblkaHWE TalbBaHMYECKOTO
AJIEMEHTA U OlLIEHKa BHYTPEHHETO CONPOTHUBIICHHUSL.

3aBUCUMOCTb CONTPOTHBJICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii ¥ IPOBOJIUMOCT BO3/1yXa.

OIHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamophuvle pabomeul

N3ydyeHne cMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHue 3NEKTPOABMIKYIIEW CHJIBI HCTOYHMKAa TOKa M €r0  BHYTPEHHEro
COMPOTUBJICHHUSI.



Habmronenue aekrposnusa.

Me:xnpeaMeTHbIE CBSA3H

W3yuenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kmacce ocCylIecTBIseTcs € Y4ETOM
COZIePIKATENIbHBIX MEXIIPEIMETHBIX CBs3ed € KypcaMH MaTeMaTHKH, OWOJIOTHH, XWMUH,
reorpa(uu 1 TEXHOJIOTUH.

Mescnpeomemusie noHamus, CBSI3aHHBIE C WU3YYEHHEM METOJOB HAy4YHOIO MO3HAHUS:
SBIICHUE, HAay4dHBIM (AKT, TUIMOTE3a, (pu3Mdeckasr BEIWYMHA, 3aKOH, TEOpHUs, HaOItoJIeHUE,
SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHWE CHUCTEMbl YpaBHCHUU, JMHEHHas QyHKOHs, Mmapadona,
runepOona, ux rpaduky U CBOKWCTBA, TPUTOHOMETPpUYECKUE (PYHKIIMH: CHHYC, KOCHHYC, TAHTEHC,
KOTAQHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M WX IMPOCKIUH Ha OCH
KOOpJIMHAT, CII0’KEHUE BEKTOPOB.

buonoeusn: mexaHnveckoe BH)XKEHHE B JKMBOW mpupone, mudysus, ocMOC, TeI000MeH
KUBBIX OPTaHU3MOB (BUJbI TETLIONEPEAadyn, TEMIOBOE PAaBHOBECHE), DNIEKTPHYECKHE SIBICHUS B
JKUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsl Macca, TEIJIOBhIE CBOWMCTBA TBEPIABIX TeJ, >KUIKOCTEH W Ta30B, AJIEKTPUYECKUE
CBOICTBA METAJIJIOB, JIEKTPOJIUTUYECKAS AUCCOLIUALINS, TaJIbBAaHUKA.

T'eoepaghus: BIaxXHOCTB BO3IlyXa, BETPBI, 6apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUe IBHKCHUN C UCIIOJIB30BAaHUEM MEXaHHU3MOB, YUET TPEHUS B
TEXHHUKE, MOAIMITHUKHA, HCIIOIh30BaHHE 3aKOHA COXPAaHEHHWsS HMITYJIbCa B TEXHHKE (pakera,
BOJAOMET M Jpyrue), [BUTATE]Ib BHYTPEHHEIO CrOpaHus, MapoBas TypOMHa, OBITOBOM
XOJIOJIMITBHUK, KOHIUITMOHED, TEXHOJOTUH TTOJTY4SHHSI COBPEMEHHBIX MaTEepHUAIIOB, B TOM YHCIIE
HAaHOMAaTepUaloB, W  HAHOTEXHOJOTWH,  IJIEKTpOCTaTHYecKas  3allMTa,  3a3eMJICHUE
3JEKTPONIpUOOpPOB, KCEPOKC, CTPYWHBIM TPHUHTEP, DJIEKTpOHArpeBaTelIbHbIE MPHOOPHI,
AIIEKTPOOCBETHTEBHBIE MPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiekTpoguHAMHKA

Tema 3. Maznummnoe none. IneKmpomMazHUmMHAA UHOYKUUSA

[locTtostHHBIE MarHUTBHI. B3anMoAECTBHME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moue.
Bekrop marauTHOM HayKuuu. [I[puHuunm cyneprno3uuuym MarHuTHIX moJieil. JInHuM MarHuTHOM
uHaykuuu. KapTuHa JMHUNA MarHUTHOM MHAYKUIHU TIOJIS TOCTOSIHHBIX MAarHUTOB.

MaruuTHOe 1moJie MPOBOJHUKA ¢ TOKOM. KapThHa AMHMUI MHIAYKIMU MarHUTHOTO IOJIS
JUTMHHOTO TIPSAMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBI[EBOTO MPOBOJHUKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzaumoneiicTBre NPOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJylb U HallpaBJICHUE.

Cuna JlopeHnuma, e€ Moaynb W HampaBiieHHe. JIBH)KeHHE 3apsHKeHHOM YacTUIBI B
OJIHOPOJAHOM MarHUTHOM ToJie. PaboTa cumsl JIopeHua.

SIBiIeHME DIIEKTPOMAarHUTHOM MHIYKUHUM. [IOTOK BeKropa MarHUTHOM HWHAYKIIUU.
DJIEKTPOABUKYIIAS CUJIA UHAYKUMH. 3aKOH 3JIEKTPOMarHuTHON MHaykuuu Papanes.

BuxpeBoe snexrpruueckoe moisie. DNEKTPOABMIKYIIAs CHJIA MHIAYKIMM B IIPOBOJHHUKE,
JBHKYILIEMCS TOCTYIATENIbHO B OJJHOPOJJHOM MarHUTHOM MOJIE.

[IpaBuno Jlenna.

NuaykruBHOCTD. SIBNIEHUE CAMOMHIYKIIUU. DICKTPOABMIKYIIAS CHUJIa CAMOUHTYKIIHH.



DHeprus MarHuTHOTO MOJIS1 KATYIIKA C TOKOM.

DJIEKTPOMarHuTHOE IoJIe.

TexHuueckue yCTpOMCTBA U MPAKTUUECKOE TIPUMEHEHUE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULI, HAYKIIMOHHAS 1€Yb.

Llemoncmpayuu

OmnswiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TTOJIEM.

JIMHYUM MHIYKIIMY MAarHUTHOTO MOJISL.

B3anmopelicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[HevictBue cuiibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 2EKTPOMAarHU THOM MHAYKIHAH.

IIpaBuio Jlenna.

3aBUCUMOCTH AJICKTPOJABMIKYIICH CHJIBI MHAYKIMU OT CKOPOCTH M3MEHEHUS MATHUTHOTO
MOTOKaA.

SIBneHne caMOUHTyKIIHH.

Yuenuueckuil sxcnepumenm, nabopamophule pabomol

N3yyeHne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

HccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTA Ha PAMKY C TOKOM.

HccnenoBanue sABiIEHMS 3IEKTPOMArHUTHOM UHAYKIIUH.

Paznea 5. KosieGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumuvle Koaeoanus

KoneGarenbhnass cucrema. CBoOomHble MexaHWYecKue KojeOaHus. [apmMoHHueckue
konebGanus. Ilepuon, wacrora, amrmumtyga u  ¢as3a konebGanuil. I[IpyKMHHBIH MasTHUK.
Maremarnueckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX Kkoyiebanuil. [IpeBpaiieHue sHepruu
IpU FTAPMOHUYECKUX KOJICOAHUSIX.

Konebarenbuplii kOHTYp. CBOOOIHBIE D3JIEKTPOMATHUTHBIC KOJICOAHUS B UJICATHHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHMYeCKUMH W  3JIEKTPOMAarHUTHBIMH
konebanusimu. ®opmyna TomcoHa. 3aKkoH COXpaHEHHUs SHEPTUU B HACaTBHOM KoJeOaTeTbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaro M X KojeOaHUsAX. BbIHyXIeHHbIE MEXaHUUECKUE KOJIeOaHMsI.
Pe3onanc. BeiHyXeHHBIE 371€KTPOMAarHUTHbBIE KOJIeOaH U

IlepemenHbiil Tok. CHUHYCOMAAIbHBIM MEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYIHOE U JEMCTBYIOILEE 3HAUYEHUE CUIIBI TOKA U HAIIPSDKCHUSL.

Tpauncdopmarop. IlpousBoacTBo, mepenaya U MOTpPeOSIGHUE AJICKTPUUECKON SHEpPIrUM.
OKOJIOTUYECKHE PHUCKA TPU NPOU3BOJACTBE 3JeKTposHepruu. KynbTypa HCMOIb30BaHUSA
3JIEKTPOIHEPIUU B TOBCEAHEBHOM KU3HH.

TexHudeckue yCTPOWCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPUYECKUM 3BOHOK,
TeHEPATOP MEPEMEHHOTO TOKA, JIMHUH 3JIEKTpOIIepe1ay.

Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoyeOaTenbHOM cucTeMbl (MIPYKUHHBIA UM MaTeMaTHYECKUM
MasITHUK).

HaGuronenue 3aTyxaro g X kojie0aHuii.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOAHHIA.

Habnronenue pezonanca.



CB00OOIHBIE JIEKTPOMArHUTHBIE KOJICOAHUS.

OcuminorpaMmsl  (3aBUCMMOCTH  CHJIbI  TOKA UM HaNpsDKEHHUsT OT BPEMEHM) UL
3JIEKTPOMATHUTHBIX KOJIeOaHU .

Pe3zoHaHc mpH MOCIEAOBATEIBHOM COCTUHEHUH PE3UCTOpPa, KATYIIKA WHIYKTUBHOCTH U
KOHJICHCaTOopa.

Mozens THHUH dIIEKTPOIIepeIadun.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsoi

HccnenoBanue 3aBUCHMOCTH MEpUOAa MalbIX KoJeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne TmEpeMEHHOT0 TOKa B IEMM M3 MOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYUIKA U PE3UCTOopa.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbIE 60JIHbL

Mexannueckue BOJIHBI, ycaoBus pacupoctpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BonHbl. [lonmepeunple W mpoaoibHBIE BOJHBL. MHTepdepeHuuss u mudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBI. YCIOBHUS M3Iy4eHHUs SJICKTPOMATHUTHBIX BOJH. BiauMHas
opueHTaims BekropoB E, B, V B anekrpomarHuTHON BoJjHE. CBOWCTBA AJIEKTPOMATrHUTHBIX
BOJIH: OTpaXeHHUe, IMpeloMIIeHHe, Nospu3aims, audpakius, uHtepdepeHus. CKOpPOCTH
3JI€KTPOMAaTHUTHBIX BOJIH.

[Ikana 37€KTPOMAarHUTHBIX BOJH. [IprMeHeHue >JEeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIHAIBI pauOCBSI3H U TeIEeBUACHHS. Pajanonokanms.

DJIEKTPOMarHUuTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

Texnuyeckue ycTpoWcTBa M MPAKTUUECKOE MPUMEHEHHE: MY3blKaJlbHbIe WHCTPYMEHTHI,
YIBTPa3BYKOBas JHArHOCTHUKAa B TEXHUKE M MEIUIMHE, pajnap, paJMoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacnpoCTPaHEHHE MONEPEUHBIX U MPOI0JILHBIX BOJIH.

Konebmtomieecs Teno kak HCTOUYHUK 3BYKa.

HaGumronenne oTpaxeHus ¥ MPeIoMIICHU ST MEXaHUYECKUX BOJIH.

Habnronenne untepdepeniuu u nudpakiuu MEXaHUYECKHU X BOJH.

3BYKOBOM pe30HaHC.

Habnronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOH W YacTOTOU
KoJIeOaHU .

HccnenoBaHnue  CBOMCTB — DJEKTPOMAarHUTHBIX — BOJIH:  OTpPaXEHHE, MPEJOMIICHHE,
nosspu3anusi, 1udpakius, nHTep PepeHIusl.

Tema 3. Onmuxa

['eomeTrpuueckas ontuka. [IpsmonnHelHOe pacipocTpaHeHHe CBeTa B OJHOPOIAHOM cpeie.
JIyd cBeta. TouyeuHbI UCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. IlocTpoeHune M300paKeHHH B MIOCKOM
3epKaje.

[Ipenmomnenne cBera. 3akoHBl TpEIOMIICHHS CcBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBIN yroi MONMHOTO BHYTPEHHETO
OTpaKEHHUSL.

Hucnepcus cera. CinoxHblil cocTaB 6enoro cBera. L[per.



ColOuparonie W pacceMBaromme JUH3bI. ToHKass nuH3a. DOKYCHOE pAacCTOSHUE U
ONTHYECKasi CUJia TOHKOM JUH3HIL. [locTpoeHne n300pakeHrnil B COOMPAONMX U PACCEHBAIOIIH X
nuH3ax. DopMysia TOHKOM JTMH3BI. YBEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTHA T€EOMETPUYECKON ONTHKH.

BonunoBas ontuka. WuTepdepenunss cBera. KorepeHTHbIE HCTOYHHKH. Y CIOBUSA
HaOII0JICHUSI MAKCHMYMOB U MUHUMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT JABYX CHH(Aa3HBIX
KOT€P EHTHBIX UCTOYHUKOB.

Hudpaxius cBera. JudpakumonHas pem€rka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCUMYyMOB TIpH MMaJICHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKIMOHHYIO PEIIETKY.

[onsipuzanus ceeta.

TexHudeckue yCTpOMCTBA M TPAKTHYECKOE IPUMEHEHUE: OUYKH, Jyma, (QoTroammapar,
MPOCKIIMOHHBIA ammapaT, MHKpPOCKON, TEJIECKON, BOJOKOHHAs OINTHKA, A (paKIuoHHAs
pemETKa, TOIAPOU.

Jlemoncmpayuu

[IpsmonuHeiiHOE paclpocTpaHeHHe, OTpaKeHHE M TpelomiieHHe cBera. OmnTuyeckue
npUOOPBHI.

[TonHOe BHYTpeHHee oTpaxkeHne. Moenb CBeTOBOA.

HccnenoBanne cBONHCTB M300paKEHUH B JTMH3AX.

Mopenu MUKpPOCKOIIa, TEECKOIA.

HaGmonenne natepdepeHiny cBeTa.

Habnronenne mudpakauu ceera.

Habnronenne nucnepcuu cBera.

[TonydeHnue criekTpa ¢ MOMO B0 TPU3MBI.

[Tonydenue criekrpa ¢ MOMOIIBIO 1 (PPaKIIHOHHOM PEIIETKHU.

HaOnronenue nonsipusanmuy cBera.

Yuenuuecxuii sxcnepumenm, nabopamopmsie pabomuoi

H3mepenue mokazaTensi MpeloMICHHS CTEKIIA.

UccnenoBanue cBONCTB M300paKEHUH B JTMH3AX.

Habnronenne nucnepcuu cBera.

Pa3znes 6. OCHOBBI crieMAJILHON TEOPUH OTHOCUTEJJILHOCTH
I'panuibl IPUMEHMMOCTH KIaccHuecKod MexaHuku. [locTynarsl crienuanbHOR Teopuu
OTHOCUTEIBHOCTU: HWHBAapUaHTHOCTb MOJYIsS CKOPOCTH CB€Ta B BaKyyMme, [PUHIMII
OTHOCUTENBHOCTU DUHILITEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeUIEHHE BPEMEHU U COKPALIEHUE JUIUHBI.
DHeprus U UMITYJIbC PEISITUBUCTCKONW YaCTUIIBI.
CBs13b Macchl ¢ SHEPIUEd U UMITYJIBCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPIUs MOKOSL.

Pasnen 7. KBanToBasi pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®ortonsl. Popmyna Ilnanka cBsi3u sHEPruu POTOHA C €r0 YACTOTOM. DHEPrUsl U UMIYIIbC
¢oroHa.
OtkpeiTne u wuccienoBanue ¢oroddpdexra. Onbitet A. I'. CroneroBa. 3akoHBI
doro3 pdekra. YpaBHenue Diinumreiina s goros pdekra. «KpacHas rpanuna» Gotos pdexra.
JlaBnenune cBera. Omwitel I1. H. JIeOenena.
XUMHYECKOe JIeMCTBHE CBETA.



TexHUUECKHE YCTPOWCTBA W MPAKTHYECKOE IpPUMEHEHHE: (OTODIEMEHT, (POTOIATUHK,
coJIHeuHas 0aTapesi, CBeTOIUO/.

Jlemoncmpayuu

®oToaeKT Ha YCTaHOBKE C IIMHKOBOU TTACTHHOM.
HccnenoBanue 3akOHOB BHEHHETo GoTod pdekTa.
Caeroauon.

Conneynas 6arapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopnaa nmo paccesnuto o -uactuil. [Lranerapnas
mozenb aroma. [locrynatel bopa. M3nyuenue u nornomenue GOTOHOB MPHU MEPEXo/ie aToMa ¢
OJIHOTO YpPOBHSI SHepruu Ha Jpyrod. Buapl cnexkrpoB. CHekTp ypoBHEH »SHEpPruuM aToma
BOZOpOJaA.

Bonnossie cBoiicTBa yactuil. Bomusl e bpois. KopnyckynsipHO-BOJTHOBOW Tyalii3M.

CHOHTaHHOE U BBIHY)KJICHHOE U3JIydeHHE.

TexHuueckue yCTpoHCTBA M MNPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIM aHallu3
(criekTpocKkom), Ja3ep, KBaHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Monens ombita Pesep dopaa.

Omnpenenenue AIUHBI BOJIHBI JIa3epa.

HaOnronenue nuHelyaThIX CIEKTPOB U3ITyYCHHSI.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamophuvle pabomol

Habmronenne muHeHyaToro Crexrpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI,  JOKa3bIBAIOUME  CIOXKHOCTb  CTPOEHHS  spa. OtkpbiTHE
panmoaxkruBHOCTH. OnbITEl Pe3epdopa mo onpeneneHnio cocTaBa paJrioakTHBHOTO U3ITYYSHHSI.
CaoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiusHue pagnoakTHBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpbiTue mpoToHa U HelTpoHa. Hyknmonnas mogmens simpa I'eitzenOepra—liBaHeHko.
3apsn aapa. Maccosoe uncio sapa. M3ortomnsl.

Anbda-pacnian. DIEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3nydeHune. 3aKoH
PaAMOaKTUBHOIO pacnaja.

DHeprus cBs3U HYKIOHOB B sijipe. SnepHbie cuiibl. Jledekt Mmaccsl sapa.

Snepupie peakuuu. JleneHue u CUHTES AAEP.

SAnepusiit  peakrop. TepmosimepHbiii cuHTe3. [IpoOneMbl M TMEpPCHEKTUBHI  SIEPHOM
SHEPreTUKH. DKOJOTMYECKHUE aCIEKThI SJIEPHON SHEPTETUKH.

DJieMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.

Mertoibl HaOMIOEHUS U PETUCTPALIMK 3JIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTalNbHbIE B3auMOACHCTBUS. EMHCTBO M3nYecKkol KapTUHBI MUPA.

TexHuueckue yCTpOHCTBA M NpaKTUYECKOEe MPUMEHEHME: JO3UMeTp, kamepa BuibcoHa,
A7IepHbIN peakTop, aToMHasi bomoOa.

Llemoncmpayuu

CuéT4rK HOHU3UPYIOLM X YaCTHI.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomul
HccnenoBanue TpeKOB 4acTHIl (110 TOTOBBIM (oTOTpausM).

Pa3znea 8. JiiemMeHTHI acTPOHOMMM M acTpod H3UKH



Otanbel pa3BUTUs acTpoHoMuH. [IpukiazHoe W MHPOBO33PEHUYECKOE  3HAYECHHE
aCTPOHOMMH.

Bun 3Bé3nH0r0 Heba. Co3Besus, apKue 3BE3/bI, MIAHEThI, UX BUAMMOE ABUKEHH €.

ConneuyHas cucrema.

Connne. ConneuHass aktuBHOCTh. Mcrounuk sHeprum ConHua M 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTepUCTUKU. J[luarpamMma «CHEKTpaibHBIM KJIaCC — CBETUMOCTbY». 3BE3bI
[JIABHOM TMOCJIEIOBATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJig 3BE3/ IIAaBHOM
MIOCJIEI0OBATENbHOCTH. BHyTpeHHee crTpoeHue 3BE€31. COBpEMEHHbIE NPEACTABICHUA O
IPOUCXOKJIEHUHU U 3Boitoly CoJHIla ¥ 3BE311. DTalbl )KM3HU 3BE3.

Mneunsiii [Iyre — Hama [Manakruka. [lonoxenue n neuxenue Coimnua B ['anakruke. Tunbl
rajaktuk. Paguoranakruku u kBasapel. YEpHbIE ABIPHI B s/IpaX TalaKTHK.

Bcenennas. Pacumpenune Bceenennoii. 3akon Xa00ma. PazOeranue ramakruk. Teopus
Bbonb1oro B3peiBa. PenukroBoe nsnydeHue.

Macurrabuas ctpykrypa Beenennoii. Meraranakruka.

Hepem€nusie mpoOiieMbl aCTPOHOMUU.

Yuenuueckue nabnooenus

Habnronenust HeBOOPYKEHHBIM TJ1a30M C HUCIOJIB30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHHUI
JUIS OTIpe/IeTICHUs MOJI0KEeHU s HeOeCHbIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3Us
CeBepHOro nosymapus U sipkue 3BE3/bl.

Habmonenwus B Teneckon JIynsl, mnanet, Mneunoro [Tyru.

O0o0maroee NnoBTOpe HUE

Ponp ¢u3uku u acTpoHOMUHM B HSKOHOMMYECKOH, TEXHOJIOIMYECKOW, COLMANbHOM H
3TUYECKON cdepax MAesITeNbHOCTH 4YelOBEKa, poJib U MecTO (U3UKA M acTPOHOMHHU B
COBPEMEHHOW HAay4yHOW KapTUHE MHUpPa, poib (U3MUECKOW Teopud B  (GOPMUPOBAHUH
npeacTaBiaeHui o Gu3nuecKoi KapTUHE MUPA, MECTO (PU3UUECKON KapTHUHBI MUpa B 00IIEM psAay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [TPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHbIC CBA3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 Kimacce ocyluecTBisieTcs ¢ Y4€TOM
COJIEpKATENbHBIX MEXKIIPEAMETHBIX CBS3€H C KypcaMd MareMaTHKH, OWOJOTHH, XHUMHH,
reorpauu ¥ TEXHOJIOTUU.

Mesicnpeomemmuvie nowsamusi, CBA3aHHBIE C W3yYEHHEM METOJOB HAy4YHOIO ITO3HAHUSA:
SBIICHUE, HAy4YHBIH (Qakr, Tunore3a, (u3nyeckas BeIWYUHA, 3aKOH, TEOpHUs, HaOIIoJeHUue,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHHE CUCTEMbl YpaBHEHHI, TPUTOHOMETpUYECKUE (PYHKIHH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M MX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOTHBIC AIIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU MTOA0OHS TPEYTOJLHUKOB, OMPEeIeHHE IIIOMAIN TIIOCKUX GUryp u o0bEéMa Te.

buonoeusn: snexrpudeckue SBICHUS B KUBOM INPUPOAE, KoyieOaTeIbHbIE JBUXKEHHUS B
JKUBOM MHpPUPOJIE, ONTUYECKUE SIBJICHHUS B XUBOW NPHUPOJE, NEHCTBUE paJUAMM Ha KUBBIE
OpTraHU3MBI.

Xumua: cTpoeHHME aTOMOB M MOJEKYN, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHUsI KPUCTAJUIMYECKON PELIETKU, CIIEKTPAIbHBIA aHaJIH3.

l'eoepaghusi: MarHUTHBIE TONIOCa 3€MIH, 3aJI€KM MAarHUTHBIX PyH, (OTOCHEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKa3aHUE 3eMIIETPSCEHU .



Texnonocusa: TAHUM DIIEKTpOIEpead, TeHEpAaTOp MEPEMEHHOIO TOKA, 3JICKIPOABUTATEb,
UHIYKIMOHHAS Te4b, pajap, paAuoONpUEMHHK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-mneus,
IPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, CONTHEYHast 6arapes.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydyeOHOro mpenmera «Du3nKa» Ha YpOBHE CpelHEro oOmero odpazoBaHUs
(0a30BBIii  YpOBEHB) JOJDKHO  OOECIEYUTh  JOCTHIKEHHE  CICHYIOIMX JIMYHOCTHBIX,
MCTAIPECAMCTHBIX U ITPEAMCTHBIX 06p330BaT€J'H)HBIX PE3YIBTATOB.

JIMUHOCTHBIE PE3YJIbTATBI

JluyHOCTHBIE pe3yNlbTaThl OCBOCHMS ydyeOHOro npeamera «Du3uka» AOKHBI OTPaXaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYy4JarOUMXCsl PYKOBOJCTBOBATHCS C(POPMUPOBAHHOI BHYTpEHHEH
MO3UIME JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX OpHEHTAalMil, MO3UTUBHBIX BHYTPEHHHUX
yOeXKIE€HUI, COOTBETCTBYIOLMX TPAJULHUOHHBIM IIEHHOCTSIM POCCHUMCKOro 0oOIlecTBa,
pacUMpeHe KU3HEHHOTO OIbITAa M OIbITA JAEATEIBHOCTH B IPOLECCE PEAM3ALMU OCHOBHBIX
HaIpaBJICHUHM BOCIIUTATEIBHON NESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMSA:

chOpMUPOBAHHOCTh TPAKIAHCKONM MO3UIMU OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCHICKOTO O0IIECTBA;

OPUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKMX I'yMAaHUCTHYECKHMX M JIEMOKPATHUECKH X
IIEHHOCTEM

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEpecax TIPa)kIaHCKOTO OOINeCTBa,
y4acTBOBaTh B CAMOYIIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3allH;

YMEHUE B3aUMOJAEHCTBOBATb C COLMAJIBHBIMA HMHCTUTYTaMH B COOTBETCTBMM C HX
GyHKUMSAMHE ¥ HA3HAYECHUEM;

TOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOM EATENbHOCTH;

2) MaTPHOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTb POCCUNCKOM IpaX<1aHCKON UACHTUYHOCTH, TaTPUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSIM POCCUUCKUX
Y4EHBIX B 0071aCTH (U3 KU U TEXHHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS :

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTDH OII€HMBATH CUTYAIlMI0 U MPUHUMATh OCO3HAHHbBIE PEILEHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

OCO3HaHME JTUYHOTO BKJIa/Ia B IOCTPOEHHUE YCTOMUHUBOTO OY1YIIETO;

4) 3cTeTHY€CKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHNE K MUPY, BKIIOYAs 3CTETUKY HAyYHOI'O TBOPYECTBA, IPUCYIIETO
du3nuecKoi HayKe;

5) Tpya0BOro BocnuTaHus:

MHTEpEC K pa3IuuHbIM cdepam npodeccHuOHaIbHOW NeATeNIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (UM3UKOH ¥ TEXHUKOH, YMEHHE COBEpIIATH OCO3HAHHBIM BHIOOp Oymyiieit
npodeccruu U pean3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE TIJIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K OOPa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (M3HKH Ha
IPOTSHKEHUU BCEH JKU3HH;

6) 7K0JI0rHY€eCKOT0 BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTh JKOJIOTMUYECKON KYIBTYpHI, OCO3HAHHE TIJI00AJBHOTO Xapakrepa
9KOJIOTHYECKUX MTPOOIIEM;



IUIAHUPOBAHHUE M OCYLIECTBJIICHUE NICUCTBUN B OKPYKAlOUIEH Cpele Ha OCHOBE 3HAHUS
L[eJIel YCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA,

pacIMpeHHe ONbITa JEATEIBHOCTH HKOJOTMYECKOM HampaBJICHHOCTH Ha OCHOBE
MMEIOIIM XCsI 3HAaHUM 110 (U3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS

c(OpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUS PU3NYECKON HAYKH;

OCO3HaHME I[EHHOCTH HAay4YHOMU AEATENbHOCTH, TOTOBHOCTh B IpOllecce U3YueHUs (PU3NKU
OCYIIECTBJISAITH IPOEKTH YIO U UCCIIEI0BATENIBCKYIO J1ESITEIbHOCTh MHANBUIYAIbHO U B IPYIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDBI

IMo3HaBaTeIbHbIE YHUBEPCAJIbLHbIE YueOHbIE 1eficTBUs
ba3oBble 1oruvyeckue IeMCTBUSA:

CaMOCTOSITEIBHO (JOPMYIUPOBATh W aKTyaIM3UPOBATh MPOOJIEMYy, paccCMaTpUBaTh ¢
BCECTOPOHHE;

OTIPEICIISTH 1IN ICATCIBHOCTH, 3371aBaTh apaMeTPhl U KPUTEPUHU UX JTOCTHIKCHHUS,

BBISIBJIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEUHS B PACCMATPUBACMBIX (M3HUCCKHUX SBIICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUs MPOOJIEMBbI C YUETOM aHAIN3a UMEOIIM XCsI MAaTePUATBHBIX
U HeMaTepUATBLHBIX PECYPCOB;

BHOCUTHb KOPPEKTHBHI B JESTEIbHOCTh, OLICHMBATh COOTBETCTBUE PE3YIHTATOB IIEIIsIM,
OILICHUBAThH PUCKH MOCIICICTBUI IESTEIBHOCTH;

KOOPIMHHUPOBATh W BBIIONHATH pPabOTy B YCIOBHSX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAaHHOTO B3aWMOJICHCTBUS;

pa3BHUBAThH KPEATHBHOE MBINIUICHHE ITPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciaeaoBarebcKkue 1eMCTBUS !

BIIQJICTh HAYIHOH TCPMHUHOJIOTHCH, KIIOUYECBBIMA TMOHSATHSAMH M METOJAMHU (PU3HUCCKOU
HayKu,

BJIAJICTh HAaBBIKAMH Y4€OHO-KMCCIICIOBATEIbCKOW U MPOCKTHOW AEATEILHOCTH B OOJIACTH
(GU3H KA, CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY METOJIOB PEICHUSI 33134
(U3NYECKOTO COJCPIKAHUSI, TPUMEHECHUIO PA3IMYHbIX METOIOB TTO3HAHMS,

BIIQJICTh BUJAMH JCATEIBHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHWS, €r0 WHTEPIPETaIHH,
npeoO0pa3oBaHUI0 W TMPUMEHEHHIO B Pa3IUYHBIX y4EOHBIX CHUTYaIlUAX, B TOM YHCIE MPH
CO37IaHUHU YYEOHBIX MIPOSKTOB B 00IaCTH (PUBUKH;

BBISBIIATE TPUYMHHO-CICACTBCHHBIC CBS3M W aKTYaJIM3UPOBATh 3ajady, BBIJBUTATh
TATIOTEe3y €€ pEeICHHs, HaXOIUTh apTYMEHTBI IS JIOKA3aTeJIbCTBA CBOUX YTBEPIXKICHUH,
3aj7[aBaTh MApaMETPhl H KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TIOJNYYCHHBIE B XOAE pEIICHUS 3aJa4d Pe3YAbTaThl, KPUTHYECKU
OILICHHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTENbHOUN NEATEILHOCTH, B
TOM YHCJIC IPH U3Yy4eHUU (PU3UKH;

JTaBaTh OICHKY HOBBIM CHTYAIIHsIM, OI[CHUBATh MPUOOPETEHHBIN OIIBIT,

YMETh MEPEHOCUTD 3HAHUS MO (PU3HKE B MPAKTUUECKYIO 00JIaCTh KHU3HEICSTeIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIaraTh OPUTHHAIIBHBIE TTOIX0/IbI U PEIICHUS,

CTaBUTH MPOOJIEMBI U 3aJ1a4H, JOTYCKAIO M€ AIbTCPHATHBHBIC PEIICHUSI.



Padora ¢ undopmanmeii:

BJIAJICTh HABBIKAMH TOJy4eHUs MH(opManuu (U3MYECKOTO COJACpKaHUS U3 MCTOYHUKOB
pasHBIX THUIIOB, CaMOCTOSATENBHO OCYLIECTBIATH IIOMCK, aHalM3, CUCTEMaTH3alMI0 U
UHTEPIIPETAIMIO HH(OOPMAIIUU PA3THMYHbBIX BUAOB U (HOPM MPEICTABICHHS,

OLICHHUBATh IOCTOBEPHOCTh MH(POPMALINH;

MCIIONIE30BaTh CpeACTBa HWH(OPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHHA B
pEIICHNN KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OpPraHU3ALMOHHBIX 337ad C COOIIOJCHHEM
TpeOOBaHWM SPrOHOMHUKU, TEXHUKH 0€301TaCHOCTH, TUTHEHBI, PeCypcocOepexeHusl, TPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POpPMaLIMOHHON 0€3011aCHOCTH;

co3JaBaTh TEKCThl (DM3MUECKOTO COAEpKaHUS B pazIMUHbIX (opMaTax C yd4éToM
Ha3HaueHus uH@opMalMu M 1LeJeBOW ayIuTOpUH, BbIOMpas ONTUMAIBHYIO (opmy
NpEICTaBICHUS U BU3YAIU3ALUH.

KoMMyHuKaTUBHBIE YHHBepcaJbHble YuyeOHbIe e HCTBHSA:

OCYIIECTBIISATH OOIIICHUE Ha YpOKaX (DM 3UKH M BO BHE-YPOUHOH AEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKH KOHQTUKTHBIX CHTYaIllMi ¥ CMSTYaTh KOH QUIMKTHI

pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHUS C HUCIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh M UCIIOJIB30BATh TPEUMYIIIECTBA KOMaHIHOW U WHIMBUIYATbHON PaOOTHI;

BBHIOMPATh TEMAaTUKy U METOJbI COBMECTHBIX NEHCTBUI C y4ETOM OOUMX MHTEPECOB H
BO3MOKHOCTEH Ka)J0Tr0 WICHA KOJIJICKTHBA;

MPUHUMATh 1€ COBMECTHOM JIEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JNEUCTBHUSL MO €€ JOCTHXKEHHIO: COCTaBJIATh IUIAH JAEUCTBUM, pactpeAcsisiTh POJIM C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYXIaTh PE3YAbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4€CTBO CBOETO BKIAJA M KaXKJAOTO YJaCTHHKA KOMaHJbI B OOIIMI pe3ynpTar
10 pa3pabOTaHHBIM KPUTEPUSIM;

MpeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATH WU C MO3UILMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTHYECKON 3HAUYMMOCTH;

OCYILECTBJISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEACHHE B PA3IMYHBIX CHUTYaIUsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIATHBHBIM.

PeryasiTUBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeiicTBUS
Camoopranu3anusi:
CaMOCTOSITEIIbHO OCYIIECTBIIATh TTO3HABATENBHYIO NEATEIFHOCTE B 00NMacTu (pU3MKH U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (JOPMYIIUPOBATH COOCTBEHHBIE 331a4H;
CaMOCTOSITEIbHO COCTAaBJIATh IIJIaH PEILEHUs] PAcUETHBIX UM KAYECTBEHHBIX 3ajjad, ILJIaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl ¢  Y4ETOM HMMEIONMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U TIPEMOYTECHUI;
JIaBaTh OLIEHKY HOBBIM CUTYaLlHIM;
pacumpsTh paMKd y4e€OHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MTPEATIOYTCHHH;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelleHuE;
OLICHUBATh NPUOOPETEHHBIN OIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSIBICHUIO HPyAMIHA B oOnactu  (us3mkw,
MOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJAbTYPHBIM YPOBEHb.
CaMOKOHT poJib, IMOLMO HAJIbHBII HHTEJJIEKT:



JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIaZICTh HABBIKAMH [1O3HABATENBHON peduieKCuU Kak OCO3HAHUsS COBEPIIAEMBIX JEHCTBUM
Y MBICIIUTENBHBIX IIPOLIECCOB, X PE3YIBTaTOB U OCHOBAHU;

MCIIOJIb30BaTh MPUEMBI peUIeKCHH IS OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEILICHUS;

YMETb OIIEHUBATh PUCKH 1 CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI M apTYMEHTHI IPYTU X [IPU aHAJIN3€E PE3YNIbTaTOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, TOHMMAasi CBOU HEIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTU X IIPU aHAIU3€ PE3ybTaTOB JEATEIIbHOCTH;

MPU3HABAaTh CBOE MPaBO M MIPABO JIPYTHX HA OMIMOKH.

B npouecce nocTukeHUsI TMYHOCTHBIX PE3YyJIbTaTOB OCBOEHU S IPOTPaMMBI 110 (U3UKE IS
YPOBHSI CpeHEro o0Iero oopa3oBaHus y 00y4JaroUpXcs COBEPILICHCTBYETCSI SMOLIMOHAJIBHBIH
MHTEJUIEKT, MPEenoara Ml copMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIETO CIIOCOOHOCTh TOHMMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BH/JIETh HAPaBJIEHUS pa3BUTHsI COOCTBEHHOM 3MOIMOHATBLHOM cephl, OBITH YBEPEHHBIM B Ce0€;

caMOperyaupoBaHus, BKJTIOYAIOIIETO CaMOKOHTpO!JIb, yMEHUeE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHHE, CIIOCOOHOCTh aJalNTUPOBATHCS K HAMOLHOHAIBHBIM
M3MEHEHHUSM U MPOSBISATH TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAllMM, BKIIOYAIOLICH CTpPEMJIEHHE K JOCTHIXKEHUIO LIE€NM U YCIEXY,
ONTUMH3M, THULIMATUBHOCTh, YMEHUE IEUCTBOBATH UCXO/S U3 CBOUX BO3MOKHOCTEN;

OMIIATHH, BKIIOYAIONICH CIIOCOOHOCTh MOHHMMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBHIBATh €0 MPH OCYILIECTBICHUH OOLIEHUS, CIOCOOHOCTD K COUYBCTBHUIO U CONEPEKHUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIONM X CIOCOOHOCTh BBICTPaNBaTh OTHOILLIECHUS C JIPYTHMH
JFOIbMH, 3a00TUTHCS, MPOSIBJIATH UHTEPEC U pa3peIiaTh KOH QIIMKTHI.

INPEAMETHBIE PE3YJIbTATbHI

K xoniy o0yuyenus B 10 kjacce rnpenMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(POPMUPOBAHHOCTh Yy 00 yJaro M XCs1 YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (HOPMHPOBAHWUU COBPEMEHHOM
Hay4HOW KapTHHBI MHUPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKU M TEXHOJOIHWM, B MPAKTHYECKOU
JIeSITCIIFHOCTH JIFOJICH

YUUTHIBATh TPAHUIBl NPUMEHEHHS M3YYCHHBIX (PU3MUYECKMX MOJENei: MarepuaibHas
TOYKa, MHEpLUalbHas CUCTEMa OTCUéTa, abCOJIOTHO TBEPHOE TEJO, MACAIBHBIM ra3, MoAeIu
CTPOEHHMS Ta30B, KUJIKOCTEM U TBEPIBIX TEJI, TOYCUHBINA DJIEKTPUYECKUM 3apsij NPHU pPELICHUU
du3nyeckux 3aaad;

pacno3HaBaTh (U3HYECKUE SIBICHHS (MIPOIECChI) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KUHETUUYECKON TEOPUU CTPOEHHUS BEIIECTBA MU DJIEKTPOJANHAMMKH :
PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJMHEHHOE [BHUYKCHUE, CBOOOJHOE IMaJeHHuE Tell,
JBUKCHHE TI0 OKPYKHOCTH, HHEpUHUs, B3auMojelcTBue Ten, auddy3us, OpoyHOBCKOE
JIBUKEHHE, CTPOEHUE >KUJKOCTEH M TBEPABIX Tell, U3MEHEHUue 00bEMa Tesl NMpU HarpeBaHUU
(oxytax JIeHU 1 ), TENJI0BOE paBHOBECUE, UCTIApPEHNE, KOHIEH CAIUs, [JIaBJIEHUE, KpUCTaUIU3aus,
KUIIEHHE, BJIAXXKHOCTb BO3/lyXa, IOBBIIICHUE JIaBJICHUs Ia3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBsI3b MEXJIYy MapaMeTpaMu COCTOSHUS Ta3a B M30IpoIeccax, 3JIEKTpU3alus Ted,
B3aMMOJICVICTBUE 3aPsJI0B;



OIUCBHIBATh MEXaHWUYECKOE JBHIKCHUE, MCIOJB3yS (DM3MYECKUE BEIMYHHBI: KOOPJIWHATA,
MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHUJla, UMIYJIbC Telld, KHHETHYeCKas
SHEPrus, MOTCHIMAJIbHAs YHEPrus, MEXaHWdYecKas paboTa, MeXaHHYecKas MOIHOCTH, IPH
OMMMCAaHUHM TIPABHJIGHO TPAKTOBaTh (PU3UUYECKHI CMBICT HCIONB3YeMBIX BEIUYHH, WX
0003HAYEHHS U EAUHUIIBI, HAXOAUTH (POPMYIIbI, CBSI3BIBAIONIME JaHHYIO (PU3UUECKYIO BEIHUUHY
C IPYTHMH BEITHYHHAMHU;

OMHUCBHIBATh W3YUYEHHBIC TEMJIOBbIE CBOWCTBA TEN W TEIJIOBBIC SIBICHHS, HCIONB3YA
du3HYeCKHEe BEIMYMHBI: JIABJICHWE Ta3a, TeMIeparypa, CpeaHsAs KAHETHYECKas SHEprus
XaO0THYECKOTO JBWIKECHUS MOJIEKYJ, CPEIHEKBAApaTUYHAS CKOPOCTh MOJICKYJ], KOJUYECTBO
TETUIOTHI, BHYTPEHHsST dHeprus, padora raza, k03 (QUIMEHT IOJIE3HOTO JCHCTBHS TEIIOBOTO
JBUTATEJIS; IPU OTTMCAHUHU MIPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICIT UCITOJIB3YeMBIX BEIMYHH,
uX OOO3HAUEHUsS] W EAWHUIbI, HAaXOAUTh (OPMYIbI, CBS3BIBAIOIME ITaHHYIO (QU3NUYECKYIO
BEITMYHHY C JIPYTHMH BETHYHHAM;

OMUCHIBATh M3yYCHHBIC JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA WM DJICKTPUUYCCKUE SBICHUS
(mporiecchl), UCIONB3ys (U3HYECKHE BEITMYMHBI: dJICKTPUUYCCKAM 3apsii, IJICKTPHUECKOe IoJIe,
HaNpsDKEHHOCTh  TOJIS, TOTEHITMAN, PAa3HOCTh MOTCHIMAJIOB; TPH OMMCAaHUH TTPABUIBHO
TPaKTOBaTh (U3UYCCKUH CMBICT WCIOJIB3YeMbIX BEIWYMH, WX OOO3HAUCHUS W CIUHUIIBI;
yKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIIME TAHHYIO (DM 3HYCCKYIO BEIMUNHY C AP YTUMHU BETUIHMHAMU;

aHAIM3UPOBATH (U3UUYECKUE IMPOIECCHl M SIBICHUS, UCIOJB3YS (U3UUECKHE 3aKOHBI U
NPUHIMINGL: 3aKoH BcemMupHoro Ttsrotenus, |, |l u Il 3akorsr HetoToHa, 3akoH coxpaHeHUs
MEXaHMYECKOW YHEPTHH, 3aKOH COXPAHCHUS UMITYJIbCA, TIPUHITUI CYNEPIIO3UIIUH CHJI, TPUHITATI
paBHOMpPaBUS WHEPIMAIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KUHETUUYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, TA30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETHYECCKOW SHEPTHHU TEIJIOBOTO JBHKCHHS
MOJIEKYZT ¢ aOCONIFOTHOW TeMIepaTypoi, MEepBbId 3aKOH TEPMOJWHAMHKH, 3aKOH COXpaHEHMUS
9JICKTPUYECKOTO 3apsia, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €T0 MaTEMATHYEeCKOE BBIPAKEHUE U YCIIOBUSI (TPaHUIIBI, 007aCTH ) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIIMIIBI ICHCTBUS MAIIH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pa3nu4aTh YCIOBUS X 0€30MTaCHOTO UCIOJIb30BAHUS B TIOBCETHEBHOM KU3HH;

BBITIOJHATh JKCIIEPUMEHTHI MO HCCIEAOBAHUIO (PU3MUYECKUX SIBICHHH U TMPOLECCOB C
UCIIOJIB30BAHMEM TPSAMBIX W KOCBEHHBIX HM3MEPEHHH, Tpu 3TOM  (QOpPMyIUpOBaTh
npoOieMy/3aiady ¥ THIOTE3y Y4eOHOTrO JKCIEepUMEHTa, COOMpaTh YCTAHOBKY U3
NPEUIOKEHHOTO 000PYIOBAHMU S, TPOBOAUTD OIBIT H (JOPMYJIMPOBATH BHIBOJIBI,

OCYIICCTBIISATh TPSAMBIE W KOCBCHHBIC HW3MEPCHUS (PU3NUYSCKHX BEIUYHH, TPH 3TOM
BBIOMPATh ONTUMAIBHBIA CIOCOO HM3MEpPEHUS W HCIOJb30BAaTh HM3BECTHBIE METOJBI OIl €HKU
MOTPENHOCTEN U3MEPEHUI;

HCCIICIOBATh 3aBUCUMOCTH MEXIy (QU3NUECKUMH BEIMYMHAMH C HCIOJIH30BAHUEM
NPSAMBIX HW3MEPEHUH, IPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (HKCHPOBATh peE3YJIbTaThI
MOJIY4CHHOUW 3aBHCHUMOCTH (M3MYECKUX BEIMYHH B BHUJC TAOJUI] U TPa(QUKOB, JIENATh BHIBOJIBI
M0 pe3ybTaTaM UCCIeIOBaHUS;

coOnroaTh TpaBujia 0e30IacHOTO Tpyda HPH IPOBEICHUM HCCIICIOBAaHWN B pamMKax
y4e0HOTO  DKCIEPUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOH U MPOEKTHOH JEATENIBHOCTH C
W CITOJIb30BAHMEM U3MEPHUTEILHBIX YCTPOHCTB H JIJAOOPATOPHOTO 000D YIOBAHUS;

pemarh pacdyEéTHBIC 3a7adyd C SBHO 3aJaHHON (HM3WYECKOW MOJEIBIO, HCIONB3Ys
(usnYecKkre 3aKOHBI M NMPUHIIMIIBI, HA OCHOBE aHAJM3a YCIOBHSI 33J1a4M BHIOUPATh (DU3HUECKYIO
MOJICNIb, BBIJCIATh (PU3UYECKUE BEIUYUHBI U (OPMYIBI, HEOOXOAMMBIC IS €€ pEIICHUS,
MPOBOJIUTH PACUYETHI M OLICHUBATH PEAIbH OCTh MOTYYEHHOTO 3HAYeHHS (PU3NYECKOI BETHYUHBI,



pelaTh KaueCTBEHHbIE 3a/1a4yM: BBICTPAMBATh JIOTHYECKH HEMPOTHUBOPEUMBYIO ILIETIOYKY
paccyXJIeHHH ¢ OMOpoil Ha H3ydeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUYECKHE SBIICHHS,

UCIIONB30BaTh MpPH pEUleHUHW Y4eOHBIX 3a/Jad COBpPEeMEHHble HH(POPMAIIMOHHBIE
TEXHOJOTUU JJIsl TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETAUN W TIPEACTABICHUS Y4eOHOUW U
HAyYHO-TIONMYJSIPHOM HHQOpPMAIMK, MOIYYEHHOM W3 pPA3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHaJM3UPOBATH MOJy4aeMyIO WH (OpMaIIHIO;

NPUBOUTH MPUMEPHI BKIA/la POCCUHUCKUX U 3apyOCKHBIX YUEHBIX- (PU3UKOB B pa3BUTHE
HayKH, 00bsICHEHUE ITPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKUA U TEXHOJIOTUH;

UCIIONIb30BATh TEOPETHYECKHE 3HAaHUs 1O (U3MKe B TIOBCETHEBHOM JKU3HHM IS
obecrnieueHusi 0€30MacCHOCTH MPpU 0OpaIlieHUH C MPUOOpaMU U TEXHHYECKUMHU YCTPONCTBAMU, AJIs
COXpaHEeHUs 37J0POBbsI U COOIOEHUS HOPM SKOJIOTUYECKOTO TOBEJCHUS B OKPYKAIOLIEH cpejie;

paboTaTh B IpYIINE C BHIMOJIHEHUEM PA3TMYHBIX COIIMAIBHBIX POJIEH, TIIaHUPOBATh paboTy
TPYNNBI, paUOHAIBHO pacHpenenaTh OOf3aHHOCTH U IUJIAHUPOBATH JESITEIbHOCTh B
HECTaHJAPTHBIX CUTYyallUsX, aJ€KBAaTHO OLIEHMBATh BKJIaJ KaKJIOTO M3 YYaCTHUKOB TPYIIBI B
peleHne paccMaTpruBaeMon MpoOIeMBbl.

K xoHny oOyuenus B 11 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CPOPMUPOBAHHOCTD y OO YHAIO I XCSI YMEHUA:

JEMOHCTPUPOBATh HA MpUMEpaxX posib U MECTO (U3UKA B (OPMUPOBAHUU COBPEMEHHOMU
HAay4yHOM KapTUHBI MUPA, B Pa3BUTUM COBPEMEHHOM TEXHUKM U TEXHOJOTUH, B NPAKTUYECKOU
JEeSITeTbHOCTH JIIOJIeH, LIETOCTHOCTh U €MHCTBO (PU3NYECKON KapTHHBI MUPA;

YUUTBIBATh TPAHULBI TPUMEHEHUS W3YyYEHHBIX (U3NYECKUX MOJEICH: TOUYCHHBIH
JJIEKTPUYECKUN 3apsil, Jyd CBETa, TOYEUHBI MCTOYHUK CBETa, SAEpHAs MOJENb aroMma,
HYKIOHHAsl MOJIEJIb aTOMHOTO $1/1pa MPHU peIieHUH PU3NUECKUX 3aa4y;

pacrio3HaBaTh (M3MUYECKUE SBICHUS (MPOLECcChl) U OOBSCHATH MUX HA OCHOBE 3aKOHOB
3JIEKTPOJUHAMUKNA M KBAaHTOBOM (PU3UKU: 3JIEKTpUUYECKasi TPOBOJUMOCTD, TEMJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEWCTBUS TOKAa, B3aMMOJAEWCTBHME MAarHUTOB, 3JIEKTPOMAarHUTHas
WHJYKIUs, JEHCTBUE MArHUTHOTO TMOJS Ha MPOBOJAHUK C TOKOM M JBIKYIIMIICS 3aps,
AJIEKTPOMAarHUTHBIE KOJIEOaHUS U BOJIHBI, IPSIMOJIMHENHOE PacpOCTPAHEHUE CBETA, OTPAKEHUE,
npejoMiIeHue, HHTepdepeHIus, AUQpakiIus W MOoJApU3alMsl CBETa, JUCIEPCHUs CBeTa,
doToanexrpuueckuii dpdexr (GoroshdekT), CBETOBOE MaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPOJA, ECTECTBEHHAs! U UCKYCCTBEHHAs PAIUOAKTHBHOCTb;

OMUCHIBATh M3yYCHHBIC CBOMCTBA BEUIECTBA (IJIEKTPUUYECKHE, MArHUTHBIC, ONTUYECKUE,
AJIEKTPUYECKYIO MPOBOAMMOCTD PA3JIMUHBIX CPEA) U AJIEKTPOMAarHUTHbIE SBJIEHUS (IIPOLECCHI),
UCIONB3Ysl (PM3MYECKUE BEIMYMHBL: SJEKTPUYECKUN 3apsa, Ccujida TOKa, DSJIEKTPHYECKOe
HaIpsDKEHUE, AIEKTPUYECKOe COITPOTUBIICHHE, Pa3HOCTh OTEHIIMAJIOB, 3JIEKTPOIBHKYIIAS CUJIa,
pabota TOKa, MHAYKIUS MAarHUTHOTO MOJs, cuia Awmmepa, cuia JlopeHla, MHIYKTHUBHOCTD
KaTyIIKU, SHEPIusi 3JIEKTPUUYECKOT0 W MArHUTHOTO TOJIeH, MEepUoj W YacToTa KojeOaHUil B
K0JIe0aTeIbHOM KOHTYpE, 3apsi/i U CHJIa TOKa B IIPOILIECCE TaPMOHUUYECKH X 3JIEKTPOMAaTHUTHBIX
Koje0aHui, (POKYCHOE pacCTOSHUE W ONTHYECKas cuja JIMH3bI, MPU ONUCAHUU TMPABHIIBHO
TpPakTOBaTh (M3MUYECKUN CMBICT MCHOJIb3YEMBbIX BEIMYMH, HUX OOO3HAYEHUS M EIUHMIIBI,
yKa3bIBaTh (POPMYJIbl, CBS3bIBAIOLIME TAaHHYIO (DM 3UYECKYIO BEIMUUHY C IPYTUMH BEIUYUHAMH;

ONMUCHIBATh H3YYCHHbIC KBAHTOBBIEC SIBJIICHUS M MPOLECCHI, MCIOJB3YyS (U3UUYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJHBI M 4acTOTa CBETAa, SHEPIUs U
UMIyabC (OTOHA, MEpUoj IMOIypachaaa, dSHEPTus CBSA3M ATOMHBIX fAIep, MPU OINHCAHUU
NpPaBUJIBHO TPAKTOBAaTh (U3MYECKUI CMBICI HCIOJIb3YyeMbIX BEJIMYMH, WX OOO3HAUYECHUS U



CIMHUIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIONME AAHHYIO (U3MYECKYI0 BEIWYHHY C JAPYTHMHA
BEJIMYMHAMHU, BBIYMCIIATH 3HAYCHNE (DM3UUECKON BEIIMYMHBI,

aHAJTM3UPOBATh (M3UYECKHE TPOLECCHl M SBICHUS, HCIONB3Yd (PU3MUECKUE 3aKOHBI U
OpUHIUNBL: 3akoH OMa, 3aKOHBI IOCIENIOBATEIBHOTO M MAapaJJIeIbHOTO COEIWHEHHUS
NPOBOJHUKOB, 3akoH JDxoyns—JIeHma, 3akOH DIIEKTPOMAarHUTHOM — MHAYKIHH, 3aKOH
NPSIMOJIMHEHHOTO PACIPOCTPAHEHUSI CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IMPEIIOMIICHHS
CBeTa, ypaBHeHHME OifHmmeiiHa a1 QoTodpdeKra, 3aKOH COXPAHEHUS HHEPIUM, 3aKOH
COXpaHEHHS HMITYJbCa, 3aKOH COXPaHEHHUS DJICKTPUYECKOTO 3apsaa, 3aKOH COXPaHCHHS
MacCcOBOTO YHCIIA, MOCTYIaThl bopa, 3aKOH pajroOaKTUBHOIO pPacmajaa, MpH 3TOM pa3inyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHsS (IPaHUIBL,
001acTv) TPUMEHUMOCTH;

OTIpENeNsATh HAIllpaBJIeHHE BEKTOpa MHIYKIIMM MArHMUTHOTO TIOJS TMPOBOJHHKA C TOKOM,
cuiibl AMriepa v cuJiel Jlopenna;

CTPOUTH U OIUCHIBATh N300paKEHUE, CO3JaBAEMOE IIJIOCKUM 3€PKaJIOM, TOH KOW JIMH30M;

BBITTOJHATE JKCIIEPUMEHTH MO HWCCIENOBAHWIO (DM3MYECKUX SBICHUH W MPOIECCOB C
UCIIONB30BAHMEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHH: TIpH OTOM  (GOPMYIHPOBATH
npoOnemy/3amady W THUIOTE3y Yy4eOHOro OSKCIEpPUMEHTa, cOoOMpaTh YCTAaHOBKY U3
IPEATI0KEHHOTO 000PYIOBAHHUSL, IIPOBOJUTH OMBIT U (POPMYITUPOBATH BEIBOIBI;

OCYILECTBIIATh NIpPSIMbIE M KOCBEHHBbIE HM3MEpEHHS (DM3MUECKUX BEIUYHH, NPU 3TOM
BBIOMPATh ONTHMAIBHBIA CIOCO0 HM3MEPEHUS W HCIOJIb30BaTh H3BECTHBIE METOMABI OIICHKU
IIOIPEIHOCTEN U3MEPEHUH;

UCCIIeI0BAaTh 3aBUCUMOCTH (PU3MUECKU X BEIMYUH C UCIOJIB30BAHUEM IPSIMBIX U3MEPEHUN:
IpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (MKCHPOBATh PE3YNIbTAThl IMOJYYEHHOH 3aBUCHMOCTH
(GU3MYeCKUX BEIMYMH B BHJE TaOmMIl W rpaduKoB, JelaTh BBIBOABI IO pe3yJibTaramMm
MCCIIEIOBAHNS;

coOmoaTh TpaBmiia 0E30MacHOTO Tpyda MPH TPOBEACHUH HCCIIEJOBAaHUNA B paMKax
y4eOHOTO  DIKCIEPUMEHTa, Yy4eOHO-HCCIICOBATENbCKOM W TPOEKTHOH  JEATEIbHOCTH C
MCIIOJIb30BAHMEM U3MEPHUTEIBHBIX YCTPOICTB M Ta00paTOPHOTO 000P yIOBAHMU S,

pewmiath pacu€THBIE 337a4M C SBHO 33/IaHHOM (M3MYECKOH MOJENbI0, HCIONb3YsS
¢u3rUecKkie 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4U BHIOMpATh (PU3UYECKYIO
MOJIeNIb, BBIJACHATH (M3MYECKHE BETUYMHBI U (OPMYIbl, HEOOXOIUMBIE ISl €€ peleHUS,
IIPOBOJUTH PACUETHI U OLICHUBATh PEATbHOCTD ITOJTY4EHHOTO 3HaYCHUS (PU3MYECKON BEINYHHBI;

pemath KaueCTBEHHBIC 3a[au: BBICTPAWBATH JIOTHYECKA HEIPOTHBOPEUYMBYIO ILEMOYKY
paccyXJeHUM ¢ OIOpOoil Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKUE SBICHMUS,

UCIONB30BaTh IPH pPEIIGHWH Y4eOHBIX 337a4 COBPEMEHHBIC HH(MOPMAIMOHHBIC
TEXHOJOTUU JJIsl TIOMCKA, CTPYKTYPUPOBAHHS, MHTEPIPETALUN U TPEJCTAaBICHUS yd4eOHOW U
HAYYHO-TIOMY/SIPHON MH(OpManuy, TMONYy4eHHOH W3 pasiUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAM3UPOBAThH MOTY4aeMYI0 HH (OpMaIHIo;

OOBSCHSATH MPUHIIMIIBI ACHCTBHS MAallMH, TPHOOPOB U TEXHUYECKUX YCTPONCTB, Pa3HyaTh
YCIIOBUS X 0€30TIaCHOTO MCITOJIb30BAHUS B IIOBCETHEBHON YKU3HHU;

OPUBOIUTH IPUMEPBI BKIaJa POCCUUCKHX U 3apYOCKHBIX YUEHBIX- QU3UKOB B Pa3BUTHE
HayKH, B O0BSICHEHHE IIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETHYECKHE 3HAHUS 1O (U3MKe B TIOBCETHEBHOM JKU3HH JUIS
obecrieueHus 6E30IMaCHOCTH MPU OOpAIEHUH ¢ TPUOOPaMH U TEXHUYECKUMHU YCTPOMCTBAMH, IS
COXpaHEHUS 37I0POBBS U COOFOIEHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH CpeIe;



paboTath B rpyInie ¢ BHIMOJHEHUEM Pa3InYHbIX COL[MATIBHBIX POJICH, MIIaHUPOBATh paboOTy
TPYIIBI, PAlMOHAIBHO pPACHpPENeNiATh OOA3aHHOCTH M IUIAHUPOBATh JIEATEIIFHOCTH B
HECTaH/IapTHBIX CUTYallUsX, aJ€KBATHO OIIEHWBATh BKIJIAJ KaXIOT0 M3 YYaCTHUKOB TPYNIBI B
pelIeHre paccMaTpUBaeMOM MPOOIEMBI.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHHe pa3/ieJioB U TeM (¢ poBbIE)
Ne ni/m Konrpoabnsie | Ipakruueckue
MPOr pAMMbI Bcero o0pa3oBaTeJibHbIE
padoThI patdoThI
pecypcebl
Paznea 1. PU3UKA U METOAbI HAYYHOI'O IIO3HAHUSA
11 o ) bubnuoreka [IOK
. W3HUKA U METOJIbI HAYYHOTO MTO3HAHUS https://m.eds00.ru/7 f41bf72
Hroro no pasgeny 2
Pa3znen 2. MEXAHUKA
bu6aunoreka [IOK
2.1 K 5
HHEMaTHa https://m.edsoo.ru/7f41bf72
bu6nmmoreka [JOK
22 Alutanika ! https://m.edsoo. ru/7f41bf72
bubmuoreka [IOK
2.3 3 6 1 1
AKOHBI COXPAHCHUSI B MEXaHHKE https //m.edsoo. ru7 f41bf72
Hroro mo pa3neny 18
Paznea 3. MOJIEKYJISIPHAA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KHHETUYECKON 9 1 bubnuoreka [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubmuoreka [IOK
3.2 O 10 1
CHOBBL TCPMOHAMILIH https://m.edsoo. ru/7 f41bf72
33 ArperaTHbI€ COCTOSIHUSI BEIIECTBA. 5 bu6morexka [IOK

@da30BbI€ ITEPEXOIBI

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 pasneny 24
Paznen 4. DJIEKTPOJINHAMHUKA
bu6mmoteka [IOK
4.1 C 10
JICKTpocTatiia https://m.edsoo.ru/7f41bf72
4 IloCTOSAHHBIN 3JIEKTPUYECKUN TOK. TOKU B 12 Bubmuotexa LIOK
' PasIUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PezepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KJIACC

KoauvecTBo yacoB JIeKTPOHHbIE
HanMeHoBaHue pa3ieJioB U TeM (uud poBbIe)
Ne i/ Konrpoabubie | IlpakTnyeckne
NPOr pAMMbI Bcero o0Opa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Paznea 1. 3JIEKTPOANHAMUKA
11 MarnuTtHoe nose. D1eKTpOMarHUTHas! 1 1 3 bubmuotexa LIOK
' WH TYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Paznea 2. KOJIEBAHUA U BOJIHBI
51 MexaHn4ecKue U 3JEKTPOMarHUTHHIE 9 1 bubmmnorexa [IOK
' KosieOaHuA https://m.edsoo.ru/7f41c97c
59 Mexannueckue U 3J1€KTPOMarHuTHhIE 5 1 bubmuotexa LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6aunoreka [JOK
2.3 O 10 3
B https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pazien 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI ClIeMaIbHON TEOpUN 4 1 bubmmoreka [IOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJieMeHThI KBAaHTOBOM ONTHKU 6 bubmiorera IOK

https://m.edsoo.ru/7f41c97¢c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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P . A bu6mmoreka [IOK
: TPOCHHE aToOMa https://m.edsoo.ru/7f41c97c
bu6aunoreka [JOK
4.3 A 5
TOMHOE S1IpO https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTHI aCTPOHOMHUHU U aCTPOPU3UKU 7 bubmmorera IOK
https://m.edsoo.ru/7f41c97c

Uroro mo pazneny 7
Paznen 6. OBOBLIAIOIEE IOBTOPEHUE

6.1 Obobmaromee nosToperHe 4 ﬁﬁffﬁeeﬁorfn f41c97¢
Hroro no pazgeny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOBIIO 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
No Koanyecrso yacos Jlata JIeKTpPOHHBbIE HHU( pPOBbIE
Tema ypoka Kontpoabnbie | TlpakTudeckue oOpa3zoBareJibHbIE
n/n Bcero U3y4eHus
patdoThI padoThbI pecypchbl
@Pusnka — HayKa O IPUPOJE.
1 Hayunsie MeTz;:H HOII*}DHBI,)HI/J?SI 1 Bubmmorexa TIOK
https://m.edsoo. ru/ff0c32e2
OKp yKaroIIero Mupa
Poinb 1 MecTo Qpu3MKH B
9 bopMUPOBaHUM COBPEMEHHOM 1 bu6nuotexa LIOK
HAy4YHOH KapTHHBI MHPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN JESITeTBbHOCTH JIFOACH
Mexanndeckoe IBUKECHHUE.
3 OTHOCHUTENBHOCTh MEXaHUIECKOTO 1 bubmuoreka IIOK
nBwkeHus. [lepemenenue, https://m.edsoo. ru/ff0c3508
CKOpPOCTb, YCKOPEHHUE
4 PaBHomepHOE nipssMOIMHEnHOE 1 bu6nuotexa LIOK
JBHIKCHUE https://m.edsoo. ru/ff0c3620
5 PaBHOyCKOpEHHOE TTPAMOIMHENHOE 1 bubmuoreka [IOK
JBHIKCHUE https://m.edsoo.ru/ff0c372e
6 CBobOoaHOe azeHue. Y CKOpeHune 1 bubmuorexa [IOK
CBOOOJTHOTO TTaJIeHUS https://m.edsoo.ru/ff0c39cc
7 Egiizgzehj:::pizf;:; ?OI-IKI/I o 1 bubamoreta LIOK
https://m.edsoo. ru/ffOc3ada
OKp Y’KHOCTH
8 [IpyHIUIT OTHOCUTEIBHOCTH 1 bubauoreka [JOK

lanmnes. HepnuaibHbIE CUCTEMBI

https://m.edsoo.ru/ff0c3be8



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
https://m.edsoo.ru/ff0c3be8

orcuera. [lepBriit 3akoH HproToHa

Macca tena. Cuina. [lpuHuun

9 Cylepno3unuu cuil. Bropoi 3axoH bubmoreta LIOK
§ https://m.edsoo. ru/ff0c3be8
HbroTOHA 1151 MaTepraIbHOW TOUKU

10 Tpetnii 3akoH HproToHa a1 bu6nmmorexa [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8

w | e O

https://m.edsoo. ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnmoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koopduuent

13 TpeHus. Cuia COpoTUBIIEHUS IIPU bubmuotexa LIOK
JIBVDKEHHH TEJA B AKUJAKOCTH WA https://m.edsoo.ru/ffOc3f76
rase
[TocTymarenbHOE M BpalliATEIbHOE

14 JBVDKEHUE a0COTIOTHO TBEPIOTO bubmuoreka IIOK
Tena. MoMeHT cuiibl. I1neuo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeECUs TBEPIOTO Tella
NMmnynbsc MaTepuanbHON TOUKH,

15 CHUCTEMbI MaTEPUATIbHBIX TOYEK. bubmuoreka [IOK
Wmmyibe cuitbl. 3aKOH COXpaHCHHSI https://m.edsoo.ru/ff0c43d6
uMIyasca. PeakTuBHOE IBUKEHUE
PaboTa 1 MOITHOCTB CHJIBI.

16 Kunernueckas s3Heprus bu6nuotexa LIOK
MatepralibHOi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KUHETUYECKOW dHEpIuu

17 [TorenmuanbHas SHEPTHSI. bu6mmorexa [IOK



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

[ToTeHumanbHas Y3HEpPrus ynpyro
nepopMUPOBAHHOM MPYKUHBIL.
[ToTreHumaneHas 3HEprus Tena
BOJIM3H MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanbpHbBIC U
HEMOTEHIMaJIbHbIE CUJIbL CBS3b
pabOTHI HETTOTEHITUATBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOU YHEPIUU
CHUCTEMBI Tell. 3aKOH COXpaHEHUsI
MEXaHUYECKOU DHEPIrUuu

bubmuoreka [IOK
https://m.edsoo.ru/ffOc478c

19

JlaboparopHuas pabora
«HccnenoBanue cBs3U pabOTHI CUIIBI
C U3MEHEHHEM MEXaHHYECKOM
SHEPIUuM TeJla Ha MpUMepe
paCTSDKEHUS PE3MHOBOTO KT'yTa)

20

KonTponbHas pabota o teme
«Kunemaruka. JInnamuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE)

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHNUS
MOJIEKYJIIPHO- KHHETHYECKOU
Teopuu. bpOyHOBCKOE IBUKEHHUE.

Auddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapaKkrep ABUKEHUS U

B3aMMOJICH CTBHS YaCTHII BEIICCTBA.
Mopenu cTpoeHus ra3os,
YKUJIKOCTEU U TBEPABIX TEI

23

Macca monexkyi. KonnuectBo
BemecTBa. [locTostnHas ABoraapo

24

TemoBoe paBHOBECHE.



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

Temmneparypa u €€ u3MepeHue.
[Ikana remneparyp Lleascus

o5 Wneanwubiii raz B MKT. OcHOBHOE bubmuoreka [IIOK
ypaBaHenue MKT https://m.edsoo.ru/ffOc4 fde
AbconoTHas TeMIeparypa Kak Mepa

26 CpeIHEe KHHETUYECKON IHEePTUU bubmuorexa [IOK
JBYDKECHUS MOJICKYIT. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH [lanpToHa. ['a30BBIEC 3aKOHBI
JlaGopaTtopnas pabora

28 «HccnenoBanue 3aBUCUMOCTH
MEX]y TapaMeTpaMu COCTOSHUS
pa3peKEHHOTO ra3a

29 N3onpoueccsl B HACAIBHOM Ira3e U bu6nuotexa LIOK
uX rpauyecKoe mpecTaBiIcHUe https://m.edsoo.ru/ff0c570e
Buyrpennsis sHeprus
TEPMOIMHAMUYCCKOU CHCTEMBI H

30 crocoObl e€ m3meHeHus. KommdecTBo bubnmoreka [IOK
TEIUIOTHl U paboTa. BHyTpeHHs s https://m.edsoo. ru/ff0c5952
SHEPrHsl OJHOATOMHOTO UJICAIbHOTO
rasa

bu6mmoreka [IOK

31 Bijtet renonepesan https://m.edsoo. ru/ff0c5c36
VrnenvHas TEIIOEMKOCTD BEIIIECTBA .

32 KonuuecTBo TemioTs! npu but6mmotexa LIOK
Ternjonepeaaye. AauadbaTHbIi https://m.edsoo.ru/ff0c5c36
npoiiecc

33 [lepBbIil 3aKOH TEPMOJIMHAMUKA U bubnuoreka [IOK



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

€ro NpuUMCHCHUEC K U30IMpoecccamM

https://m.edsoo.ru/ff0cbefc

HeobpaTtumocTs mpoiieccoB B

34 B . bu6mmoreka [JOK
TPHPOAE. BTOPOH 3aKOH https://m.edsoo. ru/ff0c6230
TEPMOIMTHAMHU KU

35 [Tpunnun nevictusa u KI1/] bu6nmmorexa [JOK
TEINIOBON MAIMHEI https://m.edsoo. ru/ff0c600a

36 Huxn Kapuo u ero KI1/]

37 DKOJIOTHYECKUE TTPOOIEMBI
TETIODHEPTETHKH
00600 I

38 <M2nzlli}?1];m;azp (1())1/1:31/11(31 OCHOBBI bubmmorexa LIOK

yup ’ https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
K 5
390 | Monerymspas e, Octons buGaworera LIOK
yp ' https://m.edsoo. ru/ff0c6a50
TEPMOIUHAMUKI

40 [TapooOpa3oBanue U KOHICHCAIUS. but6mmotexa LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6

" AOcomroTHasa u OTHO(;I/ITCHLHEUI ) Butmorexa LIOK
BJIQXKHOCTbD BO3/1yXa. HachleHHbI# https://m.edsoo. ru/ff0ce4d8
nap
Teépnoe Teno. Kpucraimuueckue u

o aMO?(bHBIe Tena. AHI/I?;(I)C”i/I‘pOHI/ISI BuGmorexa LIOK
CBOUCTE KPUCTAILIOB. AAHIUHE https://m.edsoo. ru/ff0c65f0
kpuctauibl. CoBpeMeHHbIE
MaTepraIbl
[TnaBieHuMe U KpUCTAILTH3AIIHSL. Butmiorexa LIOK

43 VenbHas TEII0Ta ILUIABICHHUS.

Cyonmumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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bubmuoreka IIOK

44 VYpaBHEeHUE TENIOBOTO OamaHca https://m.edsoo. ru/ff0c6820
5 Onexrpusanus Ten. IIEKTPUUECKU I Bu6miorexa LIOK
3aps. /1Ba BILAA DIICKTPHHCCKHX https://m.edsoo. ru/ffOcébcc
3aps/i0B
IT
. POBOJHUKH, zman;alcrpnm " BuGmmorexa [IOK
THOTYIIPOBOIHIIAL. JAKOH https://m.edsoo. ru/ff0c6bcc
COXpaHEHUs JIEKTPUUECKOTO 3apsiia
B i .3
47| Kynows. Tosemut sncrrpuscc BuGmiorera LIOK
Y ' P https://m.edsoo. ru/ff0c6ced
3apsng
Hanpspk€HHOCTB 3JIEKTpUYECKOTO
48 noss. [IpuHIun cymeprno3uiuu bubmuorexa [IOK
AJIEKTPUYECKUX ToJIeH. JInHUU https://m.edsoo.ru/ff0c6df2
HaNPsLKEHHOCTH
Pa6
o | e
' A https://m.edsoo. ru/ff0c6f00
MMOTEHLIMAJIOB
- [IpOBOIHUKYM U TUATIEKTPUKHU B Bu6miorexa LIOK
AIEKTPOCTATUYECKOM TIOJIE.
HICKTPOCTATITECKOM HOX https://m.edsoo.ru/ff0c7018
Juanexrpudeckas IPOHULIAEMOCTh
n bubnmoreka [IOK
51 €] .K
FICKTPOCMIDCTE . ROHACHEATOP https://m.edsoo.ru/ff0c7126
) "
2| xomsencaropn. Jucprn brnorera LOK
A pa. P https://m.edsoo. ru/ff0c72c0
3apsHKEHHOI0 KOHJIeHcaTopa
53 JlaGoparopHas pabota "M3mepenue

AJIEKTPOEMKOCTH KOHJIeHcaTopa "



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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54

[TpuHIUIT 1EWCTBUSA U TPUMEHECHUE
KOHJICHCAaTOPOB, KOMUPOBAIBLHOTO
arnmnapara, CTpyHHOIO PUHTEPA.
DJIeKTpOCTaTUYECKas 3aIUTa.
3azemiieHUE AIEKTPOIIPHUOOPOB

55

DIEeKTpUUYECKU I TOK, YCIOBUS €T0
cymectBoBaHus. [IoCTOAHHBIN TOK.
Cuna toka. Hammpspkenue.
ConporuBnenue. 3akoH Oma is
y4acTka e

56

[TocnenoBarensHOE, MapaJIeNbHOE,
CMEIIIAHHOE COeTUHEHUE
npoBoAHUKOB. JIabopaTtopHas
pabora «3yuenne cMemanHoro
COCIIMHEHUSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

Pabora u MmonnoCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 715 MOJTHOM (3aMKH yTOM )
anekTpuueckon nenu. Koporkoe
3aMbikanue. JlaboparopHas padora
«M3mepenne D J1C ncrouHnka Toka v
€ro BHYTPEHHETO COMPOTHBIICHUSD)

bu6nmuoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DJIeKTpOHHAs TPOBOAUMOCTh
TBEPIBIX METAIIJIOB. 3aBUCUMOCTh
COMPOTHUBJICHUS METAJIJIOB OT
Temrieparypbl. CBEpXIpPOBOIMMOCTh

60

DIIeKTpUYECKU TOK B BaKyyMe .
CBolicTBa AJIEKTPOHHBIX MTYYKOB



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

[TomynmpoBOIHUKH, UX COOCTBEHHAS

61 Y PUMECHAs TPOBOIUMOCTb. 1 bubmoreka [IOK
CaoiicTBa p—n-mepexoia. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE TPUOOPHI
DJIEKTPUUYECKU I TOK B pacTBOpax u

62 pacriaBax 3JIEKTPOIUTOB. 1 bubnmoreka [IOK
DIIEKTPOIMTHYECKAsS TUCCOIHAITSL. https://m.edsoo.ru/ff0c82ba
DnexTponu3
DJEKTPUYECKUI TOK B Tra3ax.

CamocTrosTenbHbIN 1 bubnuorexa [IOK

03 HECaMOCTOSITEIIbHBII pa3psil. 1 https://m.edsoo.ru/ff0c84ae
Monnus. [Ina3zma
DnexrpuyuecKkue npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK
npumMeHenne. [IpaBuiia TEXHUKA https://m.edsoo. ru/ff0c861c
0e3omacHoCTH

65 O0o0mao M YpoK 1 bu6mmorexka [IOK
«DJIEKTPO IMHAMHKAY https://m.edsoo.ru/ff0c88be
KounTtponbHas pabora no treme

66 «Qnexrpocratuka. IlocTosHHBIN 1 bu6nuotexa LIOK
aJIeKTpuYeckuii ToK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3TUYHBIX CPEIax»

PesepBHbiil ypok. KoHTpoiabHas
67 pa6oia o TZII\)/IC " 1 bubmmorexa IOK
https://m.edsoo. ru/ff0c8c56
"InexkrpoauHamMuka"

68 PesepBHblii ypok. O600 @0 it 1 bubnuoreka LIOK

ypok o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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I[TPOTPAMME




11 KJIACC

KoandecTBo 4yacoB

JJIeKTPOHHBIEe U} POBbIE

JI:;_)H Tema ypoka Beero Konrpoabnbie | Ilpakrnyeckue i[;:feﬂn a odpa3zoBaTe/IbHbIE
padoThbI padoThbI pecypchl

[TocTossHHBIC MATHUTHI U UX

1 B3auMojieicTBHe. MarHuTHOE IT0JIe. 1 bu6moTeka [IOK
BekTop MarHuTHOW WHIYKIUH. https://m.edsoo.ru/ff0c9778
JIMHMM MarHUTHOM MHIYKUIUU
MaruuTHO€ 110JI€ IPOBOJHUKA C

9 TokoM. OnBIT Dpcreaa. 1 bu6mmorexa [IOK
BzaumoeiicTBre TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

;| i e | 1

https://m.edsoo. ru/ff0c98fe

TOKOM»
JlelicTBE MarHUTHOTO TOJISI Ha
IIPOBOJHUK ¢ TOKOM. Cuina Ammepa.
JlaGopaTtopHnas pabora bubnuoreka [IOK

4 . 1 1
«HccenenoBanue NecTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»
JlelicTBE MarHUTHOTO TIOJISI Ha

5 JBUKYIIYIOCS 3aPSKEHHYIO 1 bubnmuoreka [IOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuJibl Jlopenua
DneKkTpoMarHuTHasl UH YKL U,

6 IloTok BEKTOpa MarHUTHOM 1
uaaykuuu. J1C naaykinuu. 3akoH



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

AJEKTPOMATrHUTHOW MHAYKIHHU
®dapanes

JlaGopatopnas pabota
«HccnenoBanue siBieHUs
AJIEKTPOMarHUTHOW WHIYKIIMU»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTS. SIBIEHUE
camonHykiuu. 3 /1C
CaAaMOWHIyKIIUU. DHEPTUS
MarHUTHOTO MOJIsl KATYIIKK C TOKOM.
DJIEKTPOMAarHUTHOE T10JIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucCTBA U UX
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATHUTBHI,
ANEKTPOJBUTATENH, YCKOPUTETU
3JIEMEHTaPHBIX YACTHII,
WHAYKIITUOHHAs 11eYb

10

O06obm@aro Mt ypok «MarautHoe
noJje. DJIeKTpOMarHuTHas
WH TYKITHAST»

bu6mmorexka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota o teme
«MaTHUTHOE II0JIE.
DIeKTPOMAarHUTHAS MHTYKITHS)

bu6moteka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOIHBIE MEXAaHUUECKUE
kosie0anus. ['apmMoHnveckue
KojeOaHus. YpaBHEHHE
rapMOHHUYECKH X KOJIeOaHU .
[IpeBpaienue suepruu

bu6mmorexa [IOK
https://m.edsoo. ru/ff0caf06

13

JlaGopaTopHnas pabora
«HccnenoBanue 3aBUCUMOCTH



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

Mepro/ia MallbIX KoJieOaHu i Tpy3a
Ha HUTU OT JIJTMHBI HUTH ¥ MacChl

rpy3a»

14

KonebarenbHbIil KOHTYP.
CB0OOIHBIE 3JIEKTPOMarHUTHbHIE
KoJie0aHMs B H1€TEHOM
KoJiebaTeIbHOM KOHTYpe. AHAIOTHUS
MEXTy MEXaHUYECKUMHU U
AJIEKTPOMAaTHUTHBIMU KOJICOAHUSIMH

bu6mmoreka [IOK
https://m.edsoo. ru/ff0ch820

15

®opmyna Tomcona. 3akon
COXpPAaHCHHA SHCPIMU B UACAIIbHOM
KoJIebaTeIbHOM KOHTYpe

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

16

IIpencrasiieHne 0 3aTyxar0 X
KojeOaHuAX. BbIH yKIeHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pesonanc. Beinyx/1eHHBIE
3JIEKTPOMAaTHUTHBIEC KOJIeOaHUs

bubmuoreka [IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBI TOK.
CunyconanbHbIA IEPEMEHHBIN TOK
MoumocTh NEPEMEHHOTO TOKA.
AMIUIUTYIHOE U JEHCTBYIOILEE

SHAYCHHUC CUJIbI TOKA U HAITPSKCHU A

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancgopmarop. [Iponssoxactso,
nepenaya v noTpediaeHue
AJIEKTPUUYECKON SHEPTUU

19

VYCTpOoHCTBO U TPAKTUYECKOE
IPUMEHEHHE JIEKTPUUECKOTO
3BOHKA, TeHEpaTopa MepeMeHHOTO
TOKa, TMHUU FJIeKTporepeaad

bu6mmotexka [IIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUUYECKUE PUCKU TTPU
IIPOM3BOJICTBE AIICKTPOIHEPTHH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPO3HEPTUU B ITOBCEIHEBHOU
KU3ZHU
MexaHu4ecKkre BOJTHBI, YCIOBHS
acrpoctpanenus. [lepuos.
21 IéKOpIz)CTI)ppaCHPOCTpaI:IerIﬂ u bubmorexa [IOK
https://m.edsoo.ru/ff0cca54
JUIMHA BOJHBL. [lonepeunsle n
IPOJIOJIbHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. [ poMKOCTH bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo. ru/ffOcccOc
KTPOMarHUTHBIE BOJIHBI, KX
23 ?BH:ﬁcf:a 12/11 CKopOCTeL. (I)_IJ}Kan,a Bubmorera LIOK
> IEKTPOMATHHTHBIX BOIH https://m.edsoo. ru/ffOccfe0
[TpuHIUITBI paAuOCBSI3U U
24 TeneBuACHUA. Pa3ButHe cpencTs
cBs3U. Paguonokanus
o5 KontponbHnas padora «Konebanus u bubnuoreka LIOK
BOJIHBD» https://m.edsoo. ru/ffOcc6 8
[IpssMonMHENHOE pacpOCTpaHEHUE
26 CBETa B OJTHOPOJHOU Cpene. bu6nuotexa LIOK
ToueuHbIi UCTOYHHK cBeTa. JIyd https://m.edsoo. ru/ff0cd350
cBeTa
OTtpaxenue cBera. 3aKOHBI
27 OTT;Da)KeHI/ISI cgera. [loctpoenne bubmmorera HOK
. https://m.edsoo. ru/ff0cd4e0
1300paKeHUH B MIJIOCKOM 3€pKajie
28 [Ipenomnenue ceera. [lonmHoe bubmmotexa LIOK



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

BHYTPEHHEE OTPAKECHHUE.
[IpenenpHbIN yroa MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI

https://m.edsoo.ru/ffOcd7 6

29

JlabopaTtopHnas pabora «3mepenne
MTOKA3aTels MPEIOMIICHUS CTEKIIa»

bu6mmorexka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenne n3o0pakeH it
B JInH3e. DOpMysIa TOHKOW JINH3BI.
VYBennyeHue JIUH3bI

but6anoreka [IOK
https://m.edsoo.ru/ffOcddle

31

JlaboparopHuas padora
«HccrnenoBanue CBOWCTB
U300paKEHUH B JIMH3aX»

32

Hucnepcust ceera. ClI0KHBIA COCTAB
oemoro ceera. LIpet. Jlaboparopras
pabota «Habmronenue nucnepcuu
CBETa»

33

WuTep depennus ceera. Judpaxums
cera. udpakunonnas pemérka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘-IHOCTb CBCTOBBIX BOJIH.
HOJ’IﬂpI/ISaHI/IH CB€Ta

bub6aunoreka [IOK
https://m.edsoo.ru/ffOcf02e

35

Ontuueckue mpubOpsl U YCTPOICTBA
1 YCJIOBHUSI UX 0€3011acCHOTO
MMPUMCHCHU A

36

['paHu1Bl TPUMEHUMOCTH
KIIAaCCHYECKOM MEXaHUKH .
[TocTynmatsl cienuanbHOU TEOPUU
OTHOCHUTEIIbHOCTH

bubmuoreka [IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHUE

bub6aunoreka [IOK
https://m.edsoo.ru/ff0cfa4?2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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

BPEMEHHU U COKPAICHUE JIJTMHBI

DHeprus U UMITYJIbC
peNATUBUCTCKON yacTULbl. CBS3b

bub6aunoreka [IOK

38
MAacChl C SHEPTHEN U UMITYIBCOM. https://m.edsoo. ru/ff0cfc68
DHeprus moKos
K 0 O .
. OOHTpOJ'IBHaSI pa OTav« NITHKA Bu6miorexa LOK
CHOBEI CHEIHAIILHOM TEOPHH https://m.edsoo. ru/ffOcf6f0
OTHOCHUTEIBHOCTH
40 ®otonsl. Popmyna [Inanka. bubmuotexa LIOK
DHeprus U UMIyibc GoToOHA https://m.edsoo.ru/ffOcfel6
| e n nesrcronme BuGmorexa LOK
to3pdekra. Onbito A. T'.
https://m.edsoo.ru/ffOcffc4
CroneroBa
o gaj(OHbI (?OTOBQ)(l)eKTa . (;)’(fsBHeHI/Ie BuGmmorexa [IOK
Haureiina Ut Goroofaperra . https://m.edsoo.ru/ff0d015e
«Kpacnas rpanunia» gorod pdekra
.0 Il H.
“ ﬁagneﬂne (;?I:Ta TBITHI ; BuGmiorexa LIOK
COCACEA. AHMITICCIOC ACHCTBIE https://m.edsoo. ru/ff0d04a6
cBETa
TexHuueckue ycTpoucTBa u
MPaKTUYECKOe TIPUMEHEHHE:
44
doTorneMenT, PoToIATIHUK,
CONTHEYHas 0aTapesi, CBETOIHO]T
45 Pemenue 3agau mo teme «3J1€MEHTHI bubmuoreka [IIOK
KBAHTOBOI OITHKHN) https://m.edsoo.ru/ff0d0302
Mozens atoma TomcoHa. OnbBITE Bu6morexa LIOK
46 Pezepdopaa no paccesHuIo -

yactull. [lmanerapHas mozens aroma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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

47

IToctrynarsr bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

W3nyuenue u noromeHrue GoToHOB
IIPU IIEPEXO/E aTOMA C OJHOTO
YPOBHSI DHEPTHH Ha Apyrou. Buasl
CIIEKTPOB

bu6mmorexka [IOK
https://m.edsoo. ru/ff0d0afa

49

BoanoBrie cBoMcTBa YacTHI, BoaHEI
ne bpouis. KopnyckynsipHo-
BOJIHOBOM Jyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHUE

bub6aunoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAAMOAKTUBHOCTH.
OmnebiTel Pesepdopaa no
OIPEJETICHUIO COCTABA
PaaOaKTUBHOTO U3ITYIEHUS

bu6mmoreka [IOK
https://m.edsoo. ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
u3nydeHus. Binusiaue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA
W3oromnbl. Anbga-pacna.
DJIEKTPOHHBINA U TO3UTPOHHBIN
Oera-pacnan. 'amma-usnydeHnue

bub6aunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKIIOHOB B sifIpe.

S nepuble peakunu. S nepHbIi
peaxrop. [Ipobrembl, TePCIIEKTUBHI,
HKOJIOTUYECKHE ACTIEKTHI SIIEPHOU
SHEPreTUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTo 11 HaOJIIOACHUS U

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

pervucTpanum J1eMEeHTapHbIX
yactull. Kpyrslii cron
«DyHAaMEHTAIbHBIE
B3anMoOJiciicTBH. EQUHCTBO
¢r3rYecKoil KapTUHBI MUPa»

55

Bun 38é3nuoro neba. Co3sesus,
SIPKUE 3BE3/TBI, TIITAHETHI, UX
BUIUMOE aBrokeHHne. CoTHeUHast
cHcTEMa

56

Comune. ConHeyHast akTHBHOCTb.
Hctounuk sneprun CoinHIa U 3BE3]1

57

3BE3abI, NX OCHOBHEIE
XapaKTepUCTUKH . 3BE3/IbI TaBHOM
MOCJIEe10BaTeNIbHOCTU. BHyTpeHHEee
cTpoeHue 3B€31. CoBpeMeHHbIE
MPEJCTABICHUS O TPOUCXOXKICHUH U
sporonuu CollHIIa U 3BE3

58

Mneunsiii [Iyre — Hamma
I'anakruka. IlomoxxeHnue u
nByokenue Coinna B [anmakTuke.
INamakrtuku. YE€pHbIe OBIPHI B sipax
rajJakTHuK

59

Bcenennas. Pazberanne rarakTuk.
Teopus bonbioro B3psiBa.
PennkroBoe uznydyeHue.
MeraranakTuka

60

Hepemennsie npobieMbl
aCTPOHOMUH

61

KonTponsHas padota «31eMeHTHI




aCTPOHOMMH U aCTPOPUIUKI»

62

O6o6upronmit ypok. Ponb ¢usuku
U aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIFHOMN U
ATUYECKOH Cdepax nesTeTbHOCTH
YyeJIoBeKa

63

O06o6matoumii ypok. Ponb u mecto
(M3H KA U ACTPOHOMUU B
COBPEMEHHOW HAYyYHOU KapTUHE
MHpa

64

O6o6m@aronmii ypok. Ponb
¢u3nUecKoi TeoOpuu B
(opMHUpOBaHNU TTPEICTABICHUN O
¢du3mUeckoll KapTHHE MHUpa

65

O6o0maronmii ypok. Mecto
(¢u3nyecKor KapTUHBI MUPaA B
00IIIEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTABIICHUIA O PUPOJIC

66

PesepBHBII ypok. MarHUTHOE 1OJIE.
DJeKTpoMarHuTHas UH YK U

67

PesepBHbIil ypok. OnTuka. OCHOBBI
CIIEIIMAJIBHON TEOPUHU
OTHOCHTEIBHOCTH

68

Pesepnniii ypok. KBanToBas dusunka.

DneMEeHThl aCTPOHOMUH U
acTpo pU3UKU

bub6aunoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10

68



https://m.edsoo.ru/ff0d1784
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