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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usmke 6a30BOro ypoBHs Ha YpOBHE CpeTHEr0 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBAaHUH K pe3yJibTaTaM OCBOCHMSI OCHOBHOM
obOpasoBarenbHOl Tporpammel, npencraBieHHbIx B PI'OC COO, a Takke ¢ ydérom
dbenepanbHOl pabodeit mporpaMMbl BOCTUTAHUS U KOHIEIIINY TTPETIOIaBaHus YIeOHOTO
npeamera «®uszukay B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickort denepaimu,
peanu3yronMX OCHOBHbIE 00pa30BaTEIbHbIE TPOTrPAMMBI.

Copep:xanue mporpaMMsl 1o (pu3uKe HampaBIeHO HA (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTuHBI Mupa oOydarontuxcs 10-12 kmaccoB mpu oOydeHun ux (Qusuke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro mnojaxona. I[Iporpamma
no ¢usnke coorBeTcTBYET TpeOoBaHusiM @I'OC COO Kk miIaHUPYEMbIM JTUYHOCTHBIM,
NpPEIMETHBIM W METalpeAMETHBIM pe3yibTaTaM OOy4YeHHMs, a TakKe YYHUTHIBACT
HEOOXOJMMOCTh pealn3alldd MEXKIPEAMETHBIX CBsIi3ed (PU3UKH C E€CTECTBEHHO-
HAay4YHBIMU YYEOHBIMU TIpeAMeTaMu. B Hell ompenenstoTcsi OCHOBHBIC L€ U3YYEHUS
bu3MKM Ha YpPOBHE CpEIHEro oOIIero oO0pa3oBaHUs, IUIAHUPYEMBIE pPE3yIbTaThl
OCBOEHHUS Kypca (PU3MKHU: JUYHOCTHBIE, METANpPEIMETHbIC, MPEIMETHbIE (Ha 0a30BOM
YpOBHE).

[Iporpamma no (u3MKe BKIIOYAET:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (Pu3MKH Ha 0a30BOM ypOBHE, B TOM
YuUCJie TPEAMETHBIE Pe3yJIbTaThl 1O T0J1aM O0y4YEeHUS;

coziepkanue yueoHoro npeamera « Du3nkay 1o rojgam o0ydeHus.

[Iporpamma 1o ¢usnke MOXET OBITh HCMHOJb30BaHA YUYHUTEISIMA KaK OCHOBA
JUISL  COCTaBJIeHHMsT CBOMX pabouux mnporpamm. Ilpm pazpabotke paboueit
MPOTrPAMMBIB TEMAaTUYECKOM TIUIAHUPOBAHUM JOJKHBI OBITh YYTEHBI BO3MOKHOCTHU
UCIIOJIb30BaHUs 3JIEKTPOHHBIX (IM(POBBIX) 00pa30BATENbHBIX PECYPCOB, SBISIOIUXCS
y4eOHO- METOAMYECKHUMH MaTepuaiamMu (MyJIbTUMEAUNHBIC MTPOTrPAMMBI, SJIEKTPOHHbIE
y4eOHUKM M 3aJa4YHUKH, DJEKTPOHHbIE OHOIMOTEKH, BUPTyalbHbIE JAOOPATOPUH,
UTPOBBIE  TPOTpPaMMbl, KOJUICKIMU LHU(PPOBBIX  00pa3oBaTEIbHBIX  PECYPCOB),
peau3yIIUMU TUIAKTHYECKUE BO3MOKHOCTH MH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA, COIEPKAaHNE KOTOPHIX COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa3oBaHUU.

[Iporpamma 1o (u3MKEe HE CKOBBIBAET TBOPYECKYIO WHUIIMATUBY YUYUTENCH W
MPEAOCTaBISICT BO3MOXKHOCTh JUISI PEAIU3allMi Pa3IMYHBIX METOJIMUYECKUX MOJIX0JI0B
K opraHu3anuu oOydeHHs (PHU3WKe TPH YCIOBUM COXpaHEHHUS 005S3aTebHON YacTh
CoZIep’KaHUs Kypca.

du3nka KaKk Hayka o Hanbosee OOIMX 3aKOHAX MPUPOJBI, BBHICTYIAsl B KAUECTBE
y4eOHOTO TpeIMeTa B IIIKOJIE, BHOCUT CYIIECTBCHHBIM BKJIAJ] B CHCTEMY 3HAHHM
00 okpyxatomem wwupe. IlkompHBIE Kypc GU3HMKK —  CcHUCTEMOOOpa3yromui
JUTSI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, MOCKOIBKY (PU3NYECKHUE 3aKOHBI JIEKAT
B OCHOBE TIPOIIECCOB U SIBJICHHM, WM3y4aeMbIX XHUMHEH, Ouosorueu, ¢Qpuznueckon
reorpadueil u actpoHomuei. Vcronp3oBaHWE W aKTUBHOE MPUMEHEHHE (PU3MUECKHX
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3HaHUU OIpenesieT XapakTep W pa3BUTHE pPa3HOOOpPA3HBIX TEXHOJIOTHH B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOCHHMS KOCMOCA, IMOJYYEHUS HOBBIX MAaTEpHaJOB
C 33JlaHHBIMU CBOMCTBaMU M Jpyrux. V3yueHue (PU3MKM BHOCHT OCHOBHOM BKJIAJ
B (QopmMHpoBaHHME  E€CTECTBEHHO-HAy4YHOH  KapTUHBI  MHpa  OOYyYaromuxcs,
B (hOpMUPOBAHHNE YMEHHUIN IPUMEHATh HAYYHBIN METOJ] IIO3HAHUS MIPH BBHITOJIHEHUU UMH
y4€OHBIX UCCIETOBAHUM.

B ocHOBY kypca ¢u3HuKy 1151 yPOBHS CpeIHEro 001Iero 00pa3oBaHus MOJI0XKEH Pl
UJieH, KOTOPbIE MO’KHO pacCMaTPUBATh KAK MPUHIUIIBI €r0 IOCTPOSHHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COACPKHUT MaTepuan M3 BCEX Ppa3/eloB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KITACCHUECKOH, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHall Kypca GU3UKU 00bEIUHEH
BOKpYr (u3nueckux teopuil. Benymmm B Kypce saBigercss (HOpMHUPOBAHUE
MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuzanus NOpeanosiaraeT HCIOIb30BAHUE
IYMaHUTApHOTO NOTEHIMANAa (PU3NUECKON HAYKU, OCMBICIICHUE CBSI3U Pa3BUTUS (UBHUKU
C pa3BUTHEM OOIIECTBA, a TaKXK€ C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH MU
HKOJIOTUYECKUMU IIPOOIEMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3MKK npejnosiaracT 3HAKOMCTBO
C IIMPOKUM KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIOKEHUN N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes sxonozuzayuu peanusyercsi IoCpeCTBOM BBEICHUS 3JIEMEHTOB COACPKAHMUS,
NOCBSIEHHBIX SKOJOTMYECKUM Npo0iieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHHMKHM U TEXHOJIOTHi, a TakKe 0OCYKIeHUsl MpoOJeM paluOHaIbHOIO
IPUPOAOIIONB30BAHUS U IKOJIOTMYECKOW Oe30nmacHOCTH.CTEPKHEBBIMHU 3JIEMEHTaAMHU
Kypca (pU3MKK HAa ypOBHE CpeHEro oOIero oO0pa3oBaHus  SBJSIIOTCS  (PU3HYECKHUE
Teopun  ((popMHpOBaHME  MPEIACTABICHUN O CTPYKTYpE MOCTPOCHHS (PU3NYECKON
TEOpUH, podau (QyHIAMEHTANIbHBIX 3aKOHOB M MPUHIUIOB B COBPEMEHHBIX
NPEACTABICHUSX O TNPHUPOJAE, TpaHHUIAX MPUMEHHUMOCTH TEOPHM, IJIsi OMHCAHUS
€CTECTBEHHO-HAYYHBIX SIBJIEHUN U POLIECCOB).

CucTeMHO-IesTEeNbHOCTHBIN NOX0/ B Kypce (PU3MKH peau3yeTcsl MPexJie BCEro
3a CU€T OpraHU3alMK SKCIEPUMEHTAIILHON AesTeNbHOCTU 00yyatomuxcs. Jis 6a3oBoro
YpPOBHS Kypca GU3UKH — 3TO UCIIOJIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX pabOT, KOTOPBIE B MporpaMMe 1o (Hpu3rKe 00beAMHEHBI
B OOIIMI CIIMCOK YYEHUYECKHUX MPAaKTUUECKUX padboT. Brinenenue B ykazaHHOM IepeuHe
71a00paTOpHBIX PAa0OT, MTPOBOAUMBIX Ui KOHTPOJSI W OLEHKH, OCYIIECTBISETCS
y4acTHHKaMU 00pa3oBaTeIbHOTO MPOLEcca UCXOs U3 OCOOCHHOCTEH TIAaHUPOBAHUS U
ocHarenust kabunera ¢uzuku. [Ipu s3TOM oOecrieunBaeTCsl OBIAJeHNE 00yUaAIOIIIUMHUCS
YMEHUSIMU  NPOBOAWTH KOCBEHHBIE HW3MEPEHMs, MCCIEIOBAaHUS 3aBHCHUMOCTEU
(¢u3nYECKUX BETUYHMH U IOCTAHOBKY OTBITOB I10 MPOBEPKE MPEATI0KEHHBIX TUIIOTE3.

bonpnioe BHUMaHHME yAENsSETCS PEIICHHIO PACYETHBIX M KAYECTBEHHBIX 3ajad.
[Tpu sTOM 111 pacy€THBIX 3a/1ad MPUOPHUTETOM SIBISIOTCS 3aJayd C SIBHO 33JaHHOMU
(u3MYECKOM  MOJAENBIO, TMO3BOJSIOIIME  MPUMEHSATh  WM3YUYEHHBIE  3aKOHBl U
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3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, Tak U UHTETPUPYS 3HAHMS U3 Pa3HbIX
pazzenoB. [ kaueCTBEHHBIX 3a[a4 NPHOPUTETOM SIBISIOTCA 3aJaHMs HA OOBSICHEHHE
NpoTeKaHUsl (PU3MUECKUX SIBIICHUN U MPOIIECCOB B OKPYXKAIOMICH >KU3HHU, TpeOYIOIIHe
BbIOOpA PU3NYECKON MOJCIHU JJISI CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu OI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecrieyeHnIo yueOHOro mpoiiecca 6a30BbId YpOBEHb Kypca PU3MKHU HA YPOBHE CPETHETO
o0miero oOpa3oBaHMs JODKEH M3Yy4aThbCsA B YCIOBHSIX MPEIMETHOTO KaOMHeTa (PU3MKu
WIM B YCIOBUSX HWHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOIO
nukia. B kabuaeTe hu3uku J0MKHO OBITH HEOOX0aUMOE JabopaTopHOEe 000PYyI0BaHNE
JUTSL BBITIOJIHEHMSI YKa3aHHBIX B MporpamMmme mno (U3MKe YYEHHYECKHUX MPAKTHUYECKUX
paboT U JEMOHCTPALIMOHHOE 000PYI0BAHUE.

JleMoHCTpanoHHOE 000pya0BaHUE (POPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIbHOM  JIOCTATOYHOCTH U 0OEcrleunBaeT IOCTAHOBKY MEPEUUCICHHBIX
B IporpamMme no (pU3MKe KIFOUEBBIX JIEMOHCTPALM [JIi MCCIENOBAHUS H3y4aeMbIX
SIBJICHUI U TPOIIECCOB, YMIUPUUECKUX U (PYH/IAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlaGopatopHoe oOoOpynoBaHUE JJii  YYEHHYECKUX  IPAKTHUECKUX  paldoT
(dopMupyeTcsi B BUJ€ TEMAaTUYECKMX KOMIUIEKTOB U 00ecreunBaeTcs B pacuéTe OJJHOTO
KOMILJIEKTa Ha JBYX oOydarommxcsd. TemaTHdyeckue KOMIUIEKTBI JIabOpaTOpHOIro
000pyI0BaHUS TOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM MCIIOJIb30BAaHUHU aHAJIOTOBBIX
U UUQPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX W3MEPUTEIBHBIX CHCTEM B BHJIE
1M pOBBIX JTabOpaTOpuil.

OCHOBHBIMH LIETISIMA  U3Y4YeHHUS (PU3UKH B 0OImEeM 0O0pa3oBaHUU SIBISIOTCS:

(opMupoBaHruEe MHTEpeca U CTPEMIICHUs OOYYarOIIMXCS K HAYYHOMY HU3YUYCHHIO
IPUPOIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH; pa3BUTHE
NPEJICTaBICHUA O HAy4HOM METOJ€ MO3HAHMS U (HOPMHUPOBAHHE HCCIEIOBATEIBCKOTO
OTHOIIEHUS K OKPY>KAIOITUM SIBIICHUSM;

(opMHpOBaHHME HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjbTaTa H3Yy4YEHUS OCHOB
CTpPOCHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHue yMEHUN OOBSICHATH SIBJICHUS C MCIOJIb30BaHUEM (HDU3UUECKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMupoBaHrE TPEACTABICHUN O POAM (U3UKH IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTmkeHne STHX Lejed o0ecrneunmBaeTcsl pEelICHUEM CIEOYIOIUX — 3ajad
B TIpoIlecce U3yueHus Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIEero 00pa30BaHUS:

npuoOpeTeHre CUCTEMbl 3HaHUM 00 oOmuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHUSAX, BKIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, SJIECKTPOJAMHAMHUKY,
KBaHTOBYIO (PU3HKY U AJIIEMEHTBI aCTPO(PU3UKH;

dbopMHpOBaHWE YMEHHM MPUMEHATH TEOPETUYECKHUE 3HaHUA ISl OOBICHEHHMS
GU3MYECKUX SBICHUW B TPUPOJAE M JJII TPHHATHS TMPAKTHYCCKUX PEIICHHUM
B IIOBCEJIHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB PEIICHMs PA3IMYHbIX 33Ja4d C SBHO 3aJaHHOW (u3HUecKon
MOJIEJIbIO, 3a/a4, MOAPa3yMEeBAIOIIUX CAMOCTOSTENBHOE CO3/laHne (PU3NUECKO MOoJIeNH,
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aJIeKBaTHOW YCIIOBUSIM 3a/1a4H;

NOHUMaHUE (PU3NUYECKUX OCHOB U MPUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTHUECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO  IUIAHUPOBAaHUSI U MPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIN3a U WHTEpIpeTanuu WHGOPMAIUHU, OMpPEICICHUs
JIOCTOBEPHOCTH TOJTyYEHHOIO pe3yJjibTaTa;

CO3/IaHME€ YCJIOBUM [UJISI Pa3BUTUS YMEHHH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOU IESATENBHOCTH.

Ha wusyuyenme ¢usuxu (6a30BbIi YpPOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpaszoBanus orBoautrcs 102 gaca: B 10 kmacce — 34 wgaca (1 ywac B Hememo),B 11
kiacce — 34 gaca (1 gac B Henenmo), 12 kirace — 34 gaca (1 yac B HeJIeIio).

[IpennaraemMslii B mporpamme 1o (pusmnke nepevyeHs J1abopaTOPHbIX U MPAKTUYECKUX
paboT sABIIsAETCS pEKOMEHIOBAHHBIM, YUUTENb JACNIaeT BHIOOP MPOBEICHUS Ta00PATOPHBIX
paboT 1 ONBITOB C YYETOM MHAUBUIyaJIbHBIX OCOOCHHOCTEN 00yYaronXcs.

JIrobast pabouasi mporpaMma JOJKHA MOJHOCTBIO BKIIIOYATh B ce0sl COAEprKaHUE
JaHHOW IIPOrpaMMBI 110 (PU3HUKE.



COAEPXAHUE OBYUEHUA

10 KJIACC
Pasznen 1. ®u3uka u MeTOABI HAYYHOI'O MIO3HAHMS

®usuka — Hayka O npupoje. HaydHble METOIBI MO3HAHUS OKPYKAIOIIEr0 MUPA.
Poub skcniepyMenTa 1 TEOPUH B IIPOLIECCE MO3HAHUS IPUPO/Ibl. DKCIIEPUMEHT B (PU3HKE.

MopaenupoBanue (QU3NYECKUX SBIEHUN U TmpolueccoB. HaydHble Trumoressl.
dusznueckre 3aKOHBI U TEOPUHU. ['paHHIBI MPUMEHUMOCTH (DPU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Ponp u mecto ¢puzuku B HOpMHUPOBAHUM COBPEMEHHON HAay4HOH KapTHHBI MUpAa,
B IIPAKTUYECKON IEATEIBHOCTH JIFOAEH.
Jlemoncmpayuu

Amnanorosble U HU(GPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexanndeckoe nBrkeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOT0 ABMKEHU. CucteMa
orcué€ra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeIHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaT€pPUAJIbHOW TOYKH, HMX TMPOEKIMH HA OCH CHUCTEMBI KoopauHar. CloxxeHue
IIEPEMELIECHUM U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE TpsIMOJIMHEWHOe nBrkeHue. [ 'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUS MaTEPUATIBHOM
TOYKU OT BPEMEHH.

CBobOosHOE TazieHre. Y CKOpeHHE CBOOOTHOTO TTaICHHUSI.

KpuBonunennoe nBukeHue. [IBUKeHHME MaTE€pHaIbHOM TOYKH IO OKPYXHOCTH
C IOCTOSIHHOM IO MOJIYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsA CKOPOCTh. [lepron
U yactorta oOparnieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuueckne yCTpOMCTBA M IMPAKTUUECKOE NMPUMEHEHUE: CHUIAOMETP, IBUKECHUE
CHApSIIOB, LIEMTHBIE U PEMEHHBIE TIEPEIAUH.

Jlemoncmpayuu

Mogenb cuCTEMBbl OTCU€TA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHHUS.

IIpeoOpazoBanHme IBMKCHUM C MCIIOJIB30BAHMEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaOnronenue paBwKeHHs Tejla, OpOIIEHHOTO TOJA YIJOoM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.

Hanpagnenue ckopocTu npu JIBUAKEHUH 1O OKPY>KHOCTH.



Tema 2. lunamuxa

IIprammn otHocurensHOCTH ['anmiies. IlepBwiii 3akoH Hprorona. MuepnuanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Brtopoit 3akon HproToHa
JUIS MaTepualibHOM TOYKHU. Tperuid 3akoH Hbpl0TOHA 11711 MaTepruaibHbIX TOYEK.

3akoH BcemupHOro TsaroreHus. Cuna tsoxkectd. IlepBas kocmMuyeckass CKOpOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec Tena.

Tpenne. Bunsl Tpenus (mokosi, ckoibxeHus, kadeHus). Cunma tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOJIbKEHUs U cuiia TpeHus nokost. Koadduuuent tpenus. Cuna
CONPOTUBJIECHUS MPU JIBU)KEHUU TEJa B AKUJKOCTH WM rase.

[TocTynarensHoE U BpamaTenbHOE ABMKEHUE A0COIIOTHO TBEPAOTO TENA.

MOMEHT CHJIbI OTHOCUTENIBHO OCH BpamieHus. [1nedo cuibl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuyeckue yCTpOUCTBA U MPAKTUUECKOE MPUMEHEHUE: TTOAIIUITHUKY, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNE NHEPLIUH.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIIUX TET.

Bropoii 3akoH HerotoHna.

N3mepenue CHUIL.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT e(opMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS MTOKOSI, KAYEHUSI U CKOJIbKCHUSI.

VYcnoBust paBHOBecHUs TBEPIOTro Tea. Buibl paBHOBeCHS.

Tema 3. 3aK0oHBI COXpaHEHUSI B MEXaHUKE

Nmmynbsc MaTepuanbHON TOUYKH (Teja), CUCTEMbl MaTepUANIbHBIX TOYeK. Mmmyinbe
CUJIbI M W3MEHEHHE HMITyJbCa Teja. 3aKOH COXPaHEHWs HMITyJlbca. PeakTuBHOE
JIBUKCHHUE.

PaboTa cusbl. MOIIHOCTE CHUITHI.

Kunetnueckass »Heprus MarepuaibHOM TOYKkd. Teopema 00 W3MEHEHUU
KUHETUYECKON SHEPTHH.

[ToTenmuanbHas sHeprus. [loTeHnmanbHas SHEpPrUs ynpyro aeGopMupoBaHHON
npyxuHbl. [loTeHnnanpHas SHepTHsl Teja BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToTeHmanbHbIe U HEMOTEHIIMATIbHBIE CUJIbl. CBSI3b PAOOTHI HEMOTEHIIMATBHBIX CHUJT
C U3MEHEHUEM MEXaHUYECKON SHEPTUH CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKON
DSHEPI'UH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOIIED,
NPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.



Jlemoncmpayuu
3aKOH COXpaHEHMSI UMITYJIbCa.
PeakTuBHOE ABMIKEHUE.
[Tepexon MOTEHIIMAIEHOM SHEPTUN B KHHETHIECKYIO M OOPaTHO.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol
HccnenoBanue cBa3u pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHMUYECKOW PHEpPruM Tena

Ha IIpUMCPEC PACTAXKCHUSA PC3NHOBOI'O JKI'yTa.

Paznen 3. MousiekyasipHasi pu3uKa U TEPMOJAMHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUM M HX OIMBITHOE
obocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapaktep ABUKEHUS U
B3aUMOJCHCTBHS YaCTHULl BeleCcTBA. Moenn CTpOSHHUsI Ta30B, KUIAKOCTEW U TBEPIBIX TEN
U 00BSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojelel. Macca u pa3Mepbl MOJIEKYJI.
KonunuectBo Bemectsa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana Ttemmeparyp
Llenabcus.

Mopens uaeanpHOro raza. OCHOBHOE YpPAaBHEHHE MOJIEKYJIAPHO-KMHETUYECKOU
TEOPHUH UACATBHOIO ra3a. AOCOMIOTHAS TeMIlepaTypa Kak Mepa CpelHed KHHETUYECKON
SHEPIUM TEIUIOBOro JBM>KeHMS dacTul raza. lllkama temneparyp KensBuna. ['azoBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanpToHa. H3omporeccsl
B MJICAJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npencrabieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHudyeckue ycTponcTBa U MPaKTHYECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETP.
Jlemoncmpayuu

OnbITHl, JOKa3bIBAOIIKE JUCKPETHOE CTPOCHHUE BEIIECTBa, PoTorpaduu MoJeKyml
OPraHUYECKUX COCIUHCHUN.

OnbiTel 0 AU Y3UH KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mogpens onbita [TepHa.

OnbIThI, 10KA3bIBAIOLIME CYHIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMO/ICHCTBUS.

Mopaenb, WTIOCTpUpYOIIas TPUPOAY JIaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITHI, WJUTIOCTPUPYIOIINE YPABHEHHUE COCTOSTHUS UJ1€aJIbHOTO Ta3a, U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl
UccnenoBanue 3aBUCUMOCTH MEXK/Ty TTapaMeTpaMH COCTOSIHUSI Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHamMuueckass cucreMa. BHYTpeHHsAs DJHEprus TEPMOAUHAMUYECKOU
cucTeMbl M cnocoObl €€ u3MeHeHus. KonuuecTBo TemnoTel W padbora. BHyTpeHHss
DHEPIus OJHOATOMHOIO MACAIBHOTO rasa. Buael Temonepenadn: TEILUIONPOBOIHOCTD,
KOHBEKIMSA, M3JIy4eHHUE. YJenbHas TEINIOEMKOCTh BemecTtBa. KomuecTBO TEIUIOTHI
IIpU TEIIonepeaaye.

[Tonstue 06 aguadbaTHoM nporecce. [lepBriit 3akoH TepmonHamMuku. [Ipumenenue
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NEPBOrO 3aKOHA TEPMOJIMHAMUKM K H3o0mporeccaM. ['paduueckas HHTEpHpeTarus
paboThI raza.

Bropoii 3akoH TepmoarHamMuki. HeoOpaTUMOCTh MPOIIECCOB B IPUPOJIE.

TeruoBble MammHbl. [IpuHIMOBL eldcTBUS TemoBbIX MamuH. [IpeoOpa3zoBanus
SHEpPruu B TEIUIOBbIX MamuHax. KosdduimenT mone3Horo aeiicTBus TEMIOBOM MaIHHBI.
[Mukn KapHo m ero xo3h@dUIMEHT TMOJE3HOTO JEUCTBUSA. DKOJOTHYECKUE MPOOIEMBI
TEIJIO3HEPIETUKU.

TexHuyeckue ycTpoNCTBA U MPAKTUUECKOE TPUMEHEHUE: IBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOUILHUK, KOHIULIUOHED.

Jlemoncmpayuu

V3MmeHeHre BHYTpEHHEN HEPrUM Teja IpU COBEPIIEHUH padOThI: BBUIET MPOOKH
u3 OyTBUIKU TOJ JEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue »(dupa B JaTyHHOU TpyOKe
nyTEéM TpeHHUs (BUICOAEMOHCTpALNSA).

N3meHeHue BHYTpPEHHEW 3HEpruM (Temreparypbl) Tella Mpu TeIulonepeaaye.

OnbIT 0 a1MabaTHOMY PACIIMPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mnapoBoil TypOWHBI, JBUTaTeNsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJISL.

Tema 3. Aepezcammuvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooGpazoBanue u koHjaeHcaunus. Mcnapenwe u kunenue. AOCONIOTHAsS U
OTHOCHUTEJbHAS BJIAKHOCTh BO3Ayxa. HacelleHHbld map. YenbHas TerjioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIaBJICHUS.

Teépnoe Ttemo. Kpucramnumyeckue u amopduble Tena. AHHU30TPOMNHS CBOWCTB
kpuctaiuioB. Kuakue kpuctamibl. CoBpeMeHHble Marepuanbl. [lnaBieHne u
KpUcTaJTM3aIus. Y ieJabHas TerioTa miasieHus. Cyoaumanus.

YpaBHEeHHUE TETIOBOrO OajaHca.

TexHu4ecKkre yCTpOUCTBa U MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KQIOPUMETP, TEXHOJIOTUU TMIOJIYYEHHS] COBPEMEHHBIX MATEpUAIOB, B TOM YHCIIE
HAaHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCcTBa HACHILIEHHBIX MMAPOB.

Kunenue npu noHMKEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BJIAYKHOCTH.

HaGnronenue HarpeBanus U MIaBJICHUS KPUCTAJUIMYECKOTO BEIECTBA.

JleMOHCTpanust KpUCTaJIOB.

Pa3znen 4. DnekTpoauHAMUKA
Tema 1. Inekmpocmamuka
DneKkTpu3anus Teil. DIEeKTpUYeCKUid 3apsia. J[Ba BHIA 3IEKTPUUYECKUX 3apsiioB.
[IpoBOAHUKH, TUAIEKTPUKUA U MOJYIPOBOJHHUKU. 3aKOH COXPAHEHUS SJIECKTPUUECKOTO
3apsna.
Bzaumopeiicteue 3apsigoB. 3akoH Kynona. ToudeuHbll SI€KTPUUYECKUN 3apsil.
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DnekTpudeckoe noiie. Hanpssk€HHOCTD 5iekTprudeckoro moss. [IpuHimn cynepno3suuuu
AIEKTPUUECKUX Mosiel. JIMHUM HanpsHKEHHOCTH 3IEKTPUYECKOTO TOJIA.

PabGora cun snexrpocratmyeckoro mnojiga. [lorennuan. Pa3HOCTh MOTEHIMANOB.
[IpOBOHUKM © JAWDJIEKTPUKU B 3JIEKTPOCTATHYECKOM Tojie. Jluanexkrpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. OIEKTpOEMKOCTh IUIOCKOTO KOHIEHCATOpa.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckre yCTpONMCTBA H  MPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIL,
AIEKTPOMETP,  IJIEKTPOCTATUYECKAs]  3alllUTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMIMPOBAJIbHBIN anmnapar, CTpyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHITUIT AEUCTBHSI AJIEKTPOMETPA.

B3anMozeicTBruEe Ha JIEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHUKH B 31EKTPOCTATUYECKOM TIOJIE.

DnekTpocTaThdecKas 3auTa.

JINBIIEKTPUKY B 3JIEKTPOCTATHYECKOM

noJIe.

3aBUCUMOCTB IEKTPOEMKOCTHU IJIOCKOTO KOHAEHCATOpa OT IJIOIIAI! IIJIaCTHH,
PACCTOSTHUSL MEXAY HUIMU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsLKEHHOTO0 KOHJEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 31exkmpuyeckuiit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKHUM TOK. Y CIIOBHUS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKa. McTouHnku
Toka. Cuna Toka. [[ocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa Jy1s yyacTka Ienu.

DJIEKTPUYECKOE  CONPOTUBIIECHUE.  YIEIbHOE  CONPOTUBIECHUE  BEIIECTBA.
[TocnenoBarenbHOE, TAPAIIIEIBHOE, CMEIIAHHOE COEIMHEHNE TPOBOAHUKOB.

PaboTa snexrpudeckoro Toka. 3akoH [[xoymns—JIena. MomHOCTh 3JEKTPUUIECKOTO
TOKA.

DJNIeKTPOJIBIKYIIAsi CUJia U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AiekTpuueckoit rienu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAS! TPOBOJAUMOCTH TBEP/IBIX METAILIOB. 3ABUCUMOCTb COITPOTUBIICHUS
METAJIJIOB OT TemnepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpuYeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBoauuku. CoOCTBEHHAsI M IPUMECHAsI TPOBOJIUMOCTH TTOJTYTIPOBOIHUKOB.
CaoiictBa p—n-niepexoma. [1oaynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTPUYECKUN TOK B paCTBOPaX U pacCIIaBaX JIEKTPOIUTOB. DIEKTPOIUTAYECKAS
JTUCCOLUALINS. DIIEKTPOIIU3.

DnekTpuyeckuid ToK B razax. CamMoCTOSATENbHBI U HECAMOCTOSATEIbHBIN pa3psil.
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Momnnus. I1na3zma.

TexHuyeckue ycTpoMCTBAa U MPAKTUYECKOE NMPUMEHEHUE: AMIIEPMETP, BOJIBTMETD,
peocTaT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTENIbHbBIE PUOOPHI, JEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP CONPOTUBJICHMS, BAKYYMHBIH JUOJ, TEPMHUCTOPHl U
(boTOpe3nUCTOPHI, MOTYITPOBOIHUKOBBINA U0/, TabBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HalpsKEHMSL.

3aBUCUMOCTb COIPOTHUBIICHHUS LIWIMHIPUYECKUX IIPOBOIHUKOB OT JUIMHBI, IUIOLIAINA
IIONIEPEYHOr0 CEYEHUS U MaTepHuaa.

CMmenaHHOEe COeIMHEHNE IPOBOAHUKOB.

[Ipsmoe  w3MepeHHe  INEKTPOABMKYIIEM  cuibl. KopoTkoe — 3aMbIkaHue
raJIbBAHUYECKOT'O AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHHUS.

3aBUCHUMOCTB CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB AIEKTPOIUTOB.

HckpoBoit paspsia v MPOBOAUMOCTB BO3AYXa.

OOHOCTOPOHHSIS MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne cMenmanHOro COeTMHEHUS PEZUCTOPOB.

N3mepenne SIeKTpOABMKYILIEW CHJIbI MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIPOTHUBJICHUS.

MesxknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce oCcyliecTBIsIeTCs ¢ y4€TOM
COJICPKATEIIbHBIX MEXITPEAMETHBIX CBSI3EHM ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnvle nouamusi, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAYy4YHOI'O
MO3HAHUS: SIBJICHUE, Hay4YHbIN (akT, Tunore3a, puznueckas BEIMYUHA, 3aKOH, TEOPHUSI,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJICITUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: penieHUe CHUCTEMbl ypaBHEHUH, JHHEHHas (yHKUMs, mapadoa,
runepOona, ux rpauky U CBONCTBA, TPUTOHOMETPUUECKUE (PYHKIIMU: CUHYC, KOCHHYC,
TAHIM€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIECTBO, BEKTOPHI M HUX
MPOEKIIMK HA OCH KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonoecus: mexanmdeckoe IBIKEHHE B JKMBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH >KUBBIX OPraHW3MOB (BHIBI TEIUIONEpPEadn, TEIJIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE ATOMOB W MOJEKYJ, MOJIb
BEIECTBA, MOJISIpHAs MAacca, TEIUIOBBIE CBOWCTBA TBEPIBIX TEN, KUIKOCTEH U Ta30B,
AIIEKTPUUYECKUE CBOMCTBA METAJNIOB, DJICKTPOIUTHYECKAS JUCCOIMAIINS, TaJTbBaHUKA.

T'eoepagpus: B1aXXHOCTh BO3TyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JIBWKEHUN C HCIOJIH30BAHUEM MEXaHM3MOB, yUET
TPEHUS B TEXHUKE, NOJIIUIIHUKHN, HCIIOJb30BAHUE 3aKOHA COXPAHEHUS HMITYJbCca
B TeXHHUKE (pakeTa, BOJOMET U JPYrue), JBUraTelb BHYTPEHHErO0 CropaHus, MapoBas
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TypOuHa, OBITOBOM XOJOAUIbHUK, KOHTUIIMOHED, TEXHOJIOTUHU TIOJyUYEHHSI COBPEMEHHBIX
MaTepualioB, B TOM YHUCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTUH, JIEKTPOCTATHUYECKas
3alluTa,  3a3eMJICHHE  DJIEKTPONPUOOPOB,  KCEPOKC,  CTPYWHBIA  MPHUHTED,
AJIEKTPOHArPEBATEIbHBIC TPUOOPHI, JIIEKTPOOCBETUTEIHHBIC TPHUOOPHI, TAIbBAHUKA.

11IKJIACC

Paznen 4.971eKTpoAMHAMHKA
Tema 3.Maznummnoe nojye. INeKmpoOMaZHUMHAA UHOYKUUS

[ToctostHHbIE MarHuThl. B3auMoOAelcTBHE MNOCTOSTHHBIX MArHUTOB. MarnuTHoe
nosne. Bexkrop marHuTHOM MHAYKUMH. [IpMHOMN Cyneprno3uIMyM MarHUTHBIX IOJEH.
Jluann MarnuTHOM WMHAYKUMU. KapTMHa JMHUHA MAarHUTHOM WHIAYKLIHMM  ITOJIS
MOCTOSTHHBIX MarHuTOB.

MarsnuTHoe 1oJsie MPOBOJHHUKA C TOKOM. KapTuHa JMHUNA WHAYKUWA MarHUTHOTO
MnoJsl JUIMHHOTO TMPSAMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLEBOTO MPOBOJHUKA,
KaTymky ctokoM. OnbIT Opcerena. BzaumoelcTere NPpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HapaBJICHUE.

Cuna Jlopenua, €€ MOIyJb W HampaBjeHHE. J|BH)KEHUE 3apsHKEHHOW YacTULBI B
OJIHOPOJHOM MarHuTHOM Tosie. Pabora cuibl JlopeHiia.

SBneHne PNEKTPOMArHUTHONM MHAYKIUU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIHH.
DNEKTPOJBHXKYIIASA CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAYyKINU Papanes.

BuxpeBoe anekTpuueckoe Tosie.  ODJNEKTPOABWXKYIIAsS Ccujila MWHAYKIWH B
IIPOBOJIHUKE, TBUKYILIEMCS IIOCTYNATEIBHO B OJHOPOJHOM MarHUTHOM MOJIE.

IIpasuio Jlenua.

NunyktuBHOCTE.  fIBNEeHume CaMOMHAYKLIHH. ONEKTPOABWXKYIIAsA  CHJIA
CaMOMHTyKLI1H.

DHeprusi MarHUTHOIO TMOJS KATyIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHrueckre ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHE: MOCTOSHHbIE MarHWTHI,
ANEKTPOMArHUTHI,  BJEKTPOJBUIaTEllb,  YCKOPUTENW  JJIIEMEHTAapHbIX  YaCTHII,
WHYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE IIEKTPOHHOTO MTy4YKa MATHUTHBIM MoJieM. JInHun
MHAYKIUU MarHUTHOTO TIOJIA.

B3auMozeiicTBue AByX MPOBOJHUKOB ¢ TOKOM. Cuiia

Awmmepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI JJIEKTPOIUTA. SBIICHUE
AIEKTPOMAarHUTHOM MHYKIIUH.

IIpaBuio Jlenna.

3aBUCHUMOCTbD BJICKTPO,Z[BI/I}KYIHCﬁ CHJIbI MHAYKIIMH OT CKOPOCTHU U3MCHCHUSA
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MAarHuTHOTO MOTOKA.
SIBneHHE CAaMOUHTYKLIUH.
Vuenuueckuii sxcnepumenm, 1abopamoptsle pabomol
N3ydenne MarHuTHOTO MOJIsi KATYIIKU C TOKOM.
Uccnenosanue aeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TokoM. MccnenoBanue
SABJIEHUS AJIEKTPOMArHUTHON MHIYKIINH.

Pa3nen 5.Koj1e0anus v BOJHBI
Tema 1.Mexanuueckue u 31eKMpoOMaZHUnHblE KOJ1€0AHUSA

KonebarenbHas cuctema. CBOOOIHBIE MEXaHUUYECKUE KosieOaHus. ['apmMmoHnueckue
kosneOanus. [lepuon, wacrora, ammnryga u (asza xosnedanui. [Ipy>XMHHBI MasgTHHK.
MarteMaTtuyeckuii MasTHHK. YpaBHEHHE TapMOHMYECKMX KojeOanuil. IlpeBpamienue
HHEPrUMU MPU FrAPMOHUYECKUX KOJICOAHUSX.

KonebarenbHblii KOHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B U1€aIbHOM
K0JIe0ATEeIbHOM KOHTYpe. AHAJOrus MeXAy MEXaHWUYECKHMMH U 3JIEKTPOMAarHUTHBIMU
konebanusimu. @dopmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPIUM B HJICAIBHOM
K0JIe0aTEIbHOM KOHTYPE.

[IpencraBineHre O 3aryxawlux KoyieOaHUsX. BbIHY)XJE€HHbIE MEXaHHMYECKHE
kosie0anus. Pezonanc. BoiHy Xk A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

IIepemennspiil TOK. CHHYCOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIIUTYTHOE U IEWCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA U HAIIPSKEHMSL.

Tpancpopmarop. IIpou3BoacTBO, mnepenaya W NOTPEOJICHHE DIEKTPUUYECKON
DHEPruu. OKOJIOTMYECKHE PHUCKM IIPU MPOU3BOJCTBE 3JEKTpo3Hepruu. Kynbrypa
VCITOJIB30BAHUS MJIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHuueckne yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JIEKTPUUECKUN 3BOHOK,
reHEepaTop MEPEMEHHOTO TOKA, JINHUM 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnegoBanue napaMeTpoB KOJIeOATENbHON ~ CUCTEMBI (MPY>KUHHBIA WK
MaTeMaTUYECKUI MasSTHUK).

Hab6nronenue 3aryxarommx koiedbannii. MccnenoBanue CBONCTB BHIHYKIEHHBIX
konebanuii. Habmonenue pe3oHanca.
CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuusiorpaMMbl  (3aBUCUMOCTH CUJIBI TOKA WU HAINpPSKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pesonanc 1npu  MOCIENOBAaTENBbHOM  COCAMHEHUH  PE3UCTOPA,  KaTYyIIKH
VWHIYKTUBHOCTH Y KOHJIEHCATOPA.

Mopens TMHUY IEKTPOIIEpEaaUH.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomoi

HccnenoBanue 3aBUCMMOCTH NIEPHOJA MAJIBIX KOJIEOAHUM Ipy3a HA HUTU OT JUIMHBI
HUTU U MAcChl Ipy3a.
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HCCJ’I@I{OB&HI/IC INEPpEMCHHOI0 TOKAa B HCIIK M3 IIOCJICAOBATCIHLHO COC,Z[I/IHéHHBIX
KOHIACHCATOpPA, KaTYIIKH U pC3UCTOpPA.

Tema 2.Mexanuueckue u 31eKmpOMAazHUNHbLE 60IHbL

MexaHnuueckue BOJHBL, yclioBud  pacnpoctpaHeHus. Ilepuwon.  CkopocThb
pacnpocTpaHeHuss M JiauHa BoJIHBL. [lomepedyHble W IPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. Cxopocth 3Byka. ['pomkocTs 3Byka. Bricota TtoHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIIOBHS U3TYyUYEHUS 3JIE€KTPOMArHUTHBIX BOJIH.
B3anmuas opuentaums BektopoB E, B, V B snextpomarautHOil BosiHE. CBolcTBa
JJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHHE, MPEIOMIICHUE, Moyisgpu3auus, audpaxuus,
uHTeppepeHus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkama 3JIEKTPOMATHUTHBIX BOJH. [IpUMEHEHHME >SJIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIIBI paguoCBA3UM M TEJIEBUACHMS. Paauomoxanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckue yCTpPOMCTBA M  MPAKTHYECKOE NPHUMEHEHHWE: MY3bIKaJIbHbBIE
UHCTPYMEHTHI, YJIBTPa3BYKOBas JHMAarHOCTMKAa B TEXHUKE M MEIULMHE, pajap,
paauonpuEéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neun.

Jlemoncmpayuu

OO0pazoBaHue U pacpPOCTPAHEHUE NMONEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

Habntonenue otpakeHus U NpeaoMIIeHUs] MeXaHu4ecKux BosiH. Habmonenue

uHTEephEepeHIINU U TUPPAKIUN MEXaHUUYECKUX BOJIH. 3ByKOBOM pPE30HAHC.

HaGnronenue cBs3M TpOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUIUTYAONW U YaCTOTOMN
KOJIEOaHMIA.

HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJH: OTPAXKEHHUE, INPEIIOMIICHHUE,
noJisipu3anus, IMppakuus, THTEpPEepeHIHs.
Tema 3.0nmuxa

I'eomerpuueckas onruka. [IpsMonrHeiHOE pacnpoCTpaHEHHE CBETA B OAHOPOIHOM
cpene. Jlyu cBera. ToueuHbIl HICTOYHUK CBETA.

Otpaxenue cBeTa. 3akoHbl OTpaxkeHHst cBera. [locTpoenue wu3z00pakeHUl B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MpPENOMIICHHS CBeTa. AOCOIIOTHBIN MOKa3aTellb
npenomiieHus. [loiHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI  yros MOJHOTO
BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CinoxHbIi coctaB Oenoro cBera. Ler.

Cobuparomie u pacceuBaronye JUH3bl. ToHKas auH3a. POKYCHOE pPacCTOSHUE U
onTHYecKass cujia TOHKOM muH3bl. [locTpoeHne wu300pakeHUid B COOMpAIOIIUX U
paccenBaromMX JuH3ax. @opMyna TOHKOHN JIMH3BL. Y BEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTHA T€OMETPUUECKON ONTUKH.
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BonnoBas ontuka. MHTepdepenuus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBHUSA
HaAOJIIOJICHUS] MaKCUMYMOB M MHUHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT ABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakaust cBera. JudpakunonHas pemérka. YcioBue HaONIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA HA JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue yCTpOMCTBA M  MPAKTUYECKOE MPUMEHEHWE: OYKH, JIyna,
¢oToanmnapar, NPOECKIMOHHBIA anmnapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OITHKA,
TU(paKUOHHAs PEIETKA, TOIIPOU.

Ilemoncmpayuu

[IpssMonMHENHOE pPACcHPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHHE CBETA.
OnTuyeckue mpruOOpsI.

[TonHOE BHYTpEeHHEE OTpakeHUe. MoJenb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Monenun Mukpockona, Teneckomna. Habmonenue

unrepdepeniuu ceeta. Habmogenue nudpaxinuu

CBETA.

Haobmonenue aucnepcuu ceta. [lonydyenue

CIEKTpa C MOMOULIBIO MPU3MBI.

[Tomy4yenue cnektpa ¢ mnoMouIbo quppakiinoHHOM peméTku. Habmonenue

MOJISIpU3alMU CBETA.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol
N3mepenune nokaszarens npenomieHus ctekiia. MccinenoBanue cBONCTB
n300pakeHuit B TMH3ax. Habmrogenue nucnepcuu cBera.

12 kaacc.

Pa3znes 6.0cHOBBI cClIeIUAJIBbHOM TEOPHUH OTHOCUTEJIBLHOCTH

I'paHniel MPUMEHUMOCTH KJIACCHYECKOM MeXaHuKH. [locTymarsl criennanibHOU
TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTb MOAYJS CKOPOCTH CBETAa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEMJICHHE BPEMEHH U COKpaIECHUE
JUTVHBI.

DHeprus 1 UMITYJIbC PEISITHBUCTCKON YaCTULIBI.

CBsi3p Macchl C BHEPIUE€W M HMITYJIbCOM PEISTUBUCTCKOM YacTHULBI. ODHEPIHUs
MTOKOSI.

Pasznen 7. KBanToBasi pusuka
Tema 1.91emenmol KGAHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBa3u 3HEpruu GOTOHA C €ro 4acTOTOH. DHEprus u
UMIYJIbC GOTOHA.

OtkpeiTiie u uccnegoBanue (oroaddexkra. Ombitel A. I'.CronetoBa. 3akoHBI
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dboroaddexra. VYpaBHenuwe OiHmTerHa I8 QoToddpdexkra. «KpacHas rpanuiay
dboTtorddekra.

JlaBmenne cBera. Omnwitel  I1.H.JIeOGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE:  (POTODIEMEHT,
dboTomaTYMK, COJIHEUHAasi OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM TIACTHUHOM.

HccnenoBanne 3akoHOB BHEMIHETO GoTod¢deKTa.

Cseronuon. CoyiHeuHast

OaTapes.
Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmbiTel Pesepdopma mo paccesHHIO o -YaCTHIL.
[Tnanerapnas moxens aroma. [loctynatel bopa. M3nyuenue u mornoieHue (GpoToHOB
IIpU MEPEXOJE aTOMa C OJHOrO YpPOBHS 3HEPrud Ha Apyrou. Buasl cnekrtpos. Cnektp
YpOBHEHN SHEPTUM aToMa BOJAOpOa.

BonHoBbeie cBoiictBa 4actull. Bosnbl ae bpoitnsa. KopnyckyinspHO-BOTHOBOH
Ty aJli3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3TTyYCHHUE.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE NMPUMEHEHHE: CIIEKTPalIbHbIN aHAIIN3
(cTIeKTpOCKoOIT), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopaa. Onpenenenue

JUTMHBI BOJIHBI JIa3€pa.

Ha6nronenue nmuHeyaThIX CeKTpoB u3mydeHus. Jlasep.

Vuenuueckuii skcnepumenm, 1abopamopusle pabomol

Habmronenue nuHeRyaToro CrekTpa.
Tema 3.Amomnoe s20po

OKCHNEpPUMEHTBI, JIOKa3bIBAIOLIUE  CJIOKHOCTh CTpoeHMs sapa. OTKpeiTHE
paanoaktuBHOCTH. OmnbIThl Pezepdopaa mo ompeneneHuto cocraBa pagrlOaKTUBHOTO
usnydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue panoakTUBHOCTH HA
JKUBBIC OPTaHU3MBI.

OtkpeiTHe TIpoTOHA U HeuTpoHa. HykionHas wmoxens sapa [eiizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-pacnajn. ['amma- U3IydeHHE.
3aKOH paAuoaKTUBHOTO pacraja.

DOHeprusi CBSI3M HYKJIOHOB B snpe. Snepubie cumbl. Jledekt macchl sjpa.

S nepHble peakunu. Jlenenue u CUHTE3 s1I€Ep.

S nepusrit peaktop. Tepmosiaepnsiii cuntes. [Ipo6ieMbl 1 TEPCTIEKTUBHI SACPHON
DHEPIreTUKH. DKOJOTUUYECKUE ACTIEKTHI IAEPHON SHEPTrETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
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MeToapl HAOJIFOICHHS ¥ PETUCTPAIIMH dJIEMEHTAPHBIX YaCTHII.

@dyH1laMeHTalIbHbIE B3auMOIeicTBUS. EMUHCTBO m3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M MPaKTUUYECKOE MPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siepHbiil peakTop, aToMHas boMoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOITNX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptsle pabomol

Uccnenosanne TpekoB yacTull (110 TOTOBBIM (poTorpadusim).

Pa3nen 8.2/ieMeHTBHI aCTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpOHOMMH. [IpuKIagHOE M MHPOBO33PEHYECKOE 3HAYEHUE
aACTPOHOMHUU.

Bun 3Bé3nHoro HeOa. Co3Be3nus, spkue 3BE3/1bl, JIAHETHI, UX BUAUMOE JABH)KEHUE.

Conneuynas cucremMa.

Connne. Conneunast akTuBHOCTb. McTounuk sHeprun CoisiHIA U 3BE31. 3BE3/BI, UX
OCHOBHBIE XapaKTEPUCTUKHU. J(MarpaMma «CIEKTPAIbHBIM KJIACC — CBETUMOCTBY. 3BE3/bI
TJIABHOM ITOCIIE0BATEIBHOCTH. 3aBUCUMOCTD «MAacCa — CBETUMOCTD) IS 3BE37 IJIABHOM
II0CJIEI0BATEIILHOCTH. BHYTpEHHEE CTpOoeHne

3BE311. COBpEMEHHBIE IIPEACTABICHUS O MPOUCXOXKACHUMU U HBOJIIONUU COJIHLA U 3BE3N.
OTarml JKU3HU 3BE3I.

Mineunsii IlyTe — Hama ['amaktuka. Ilomoxenwe u aBwxkeHue ComiHIa B
['amaktuke. Tunbl ramaktuk. PaguoramakTuku n kBaszapbl. UEpHbIE IBIPBI B sapax
rajakTHK.

Bcenennas. Paciuupenue Beenennoit. 3akon Xa66sa. Paz0eranue rajakTuk.
Teopus bonporo B3psiBa. PemmkToBOE U3IIydeHUE.

Macmrabnast  cTpykrypa  Bcenennoi.Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGntogeHuss HEBOOPYKEHHBIM TIJ1a30M C  HCMOJIb30BAHHEM KOMITBIOTEPHBIX
MPWIOKEHUHN JIJIST ONIPEICIICHUS TTOJIOKEHUSI HEOSCHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3a1s1 CeBEPHOro MONTylIapus U SpKHUe 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, mianet, Mueunoro Ilytu.

O0o0maroniee MOBTOPEHNE

Ponb ¢u3uku 1 acTpOHOMUM B SKOHOMHYECKON, TEXHOJIOTHMISCKOM, COITUATLHON 1
TUYECKON cdepax NeaTeNbHOCTH YeJIOBEeKa, poJib U MECTO (PU3UKH U aCTPOHOMHUHU B
COBPEMEHHOM Hay4YHOW KapTUHE MHUpa, poyib (Pu3nyeckod Teopuu B (HOPMHUPOBAHUU
MPEACTaBICHU O (DU3UYECKON KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHUpPA B
00111eM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI O IPUPOJIE.

MeknpeaMeTHbIE CBS3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kjacce ocyiecTBiIsieTcs ¢ yu€ToM
CoJiepKaTENbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTHKW, OMOJOTUH, XUMHH,
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reorpauu ¥ TEXHOJIOTUU.

MeosicnpeOmemnvle noHAmus, CBA3aHHBIE C M3YYEHUEM METOJOB HAy4YHOI'O
NO3HAHU: SIBJICHUE, Hay4HbIN (hakT, TUNoTe3a, pusndeckas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOIEIb, U3MEPEHUE.

Mamemamuxa: penieHHE CUCTEMBl YpPaBHEHHI, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOpPbl M MX MPOEKUHWH HA OCHU KOOPJMHAT, CJIOKEHUE BEKTOPOB, IPOU3BOIHBIE
3JIEMEHTApHBIX (YHKIMM, NPU3HAKK MOJ0OUS TPEYroJIbHUKOB, ONpPENEICHHUE IIOIMAIH
IJIOCKUX (Uryp ¥ 00bEMA TElL.

buonocus: >neKTpuyeckue SBICHUS B )KUBOW MPUPOJE, KOJEOATEIbHbBIE IBHKCHHUS
B JKMBOM IPHUPOJE, ONTHYECKUE SIBJICHUS B JKMBOM IPUPOJE, NEUCTBHUE pAJHALMHU Ha
YKUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs! CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa3oBaHUsl KPUCTAUIMYECKON pEHIETKH, CIEKTpaldbHbIA  aHAIU3.
l'eocpachus: MarHUTHBIE MOTIOCA 3€MJIU, 3aJI€KH MAarHUTHBIX Py, POTOCHhEMKA 3EMHOM
MOBEPXHOCTH, MPEJCKA3aHUE 3€MJIICTPSICEHU M.

Texnonocus: JIMHAN IEKTPOIIEpeaay, FeHepaTop MEPEMEHHOTO TOKa,
ANEKTPOJBUTATENb, MHIYKIIMOHHAS [1€Yb, pajap, paAUONPUEMHUK, TEIEBU30p, AaHTEHHA,
tenedoH, CBU-neub, NpoeKIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapes.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpenmera «Dusmka» Ha YpPOBHE CpEOHETO OOIIETO
oOpa3oBaHusi (0a30BBIM YpPOBEHB) JOKHO OOECIEUUTh JOCTHIKEHHE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U TTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS YydeOHOro mnpeamera «Du3nKay HAOIKHBI
OTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOy4Yaromuxcsi  pyKOBOJICTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOEKIECHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM
IEHHOCTSIM POCCHICKOrO0 OOIIeCTBa, paCIIUPEHUE >KU3HEHHOTO OIbITa U OIbITa
JNEATEIbHOCTH B TMPOLIECCE PEANN3allMM OCHOBHBIX HAIIPABJICHUN BOCIHUTATEIBHOM
JESITENbHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaIaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIMHM O0YYaIOLIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUIMCKOI0 OOLIECTBA;

MIPUHATHE TPaJULIIOHHBIX 0O0LIEYeIOBEYECKUX T'YMaHUCTHYECKUX 151
JEMOKPATUYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTU COBMECTHYIO JEATEIIBHOCTb B HHTEpPECAX TIPAKAAHCKOIO
oOl1ecTBa, y4acTBOBATh B CAMOYIIPABIEHUHU B 00pa30BaTeIbHON OpraHU3alliiy;

YMEHHE B3aUMOJCHCTBOBATH C COLMATIbHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C UX
GYHKIUSIMY ¥ Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NAaTPHOTHYECKOTO BOCTIMTAHUS
c(hOpMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, MATPUOTHU3MA;
[IEHHOCTHOE OTHOILIEHHWE K TOCYJIapCTBEHHbIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMi0 W TPUHAMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACH Ha MOPAILHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsl ICTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gu3n4eckoi Hayke;
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5) TpPy10BOT0 BOCIIUTAHUSI:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATBEHON NeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOH M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOp OyIyIIeH
npodeccun u peaaTu30BbIBATh COOCTBEHHBIC JKU3HECHHBIC TIJIAHBI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3HKHU
Ha TPOTSHKEHUN BCCH JKU3HU;

6) 3K0JI0rH4ecKOro BOCIUTAHNA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYPhI, 0CO3HAHUE TI00aTBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBIICHHE ACUCTBHI B OKPY)KAIOIIEH cpejie Ha OCHOBE
3HaHUS 1eNIeH YCTONYNBOTO pa3BUTHUS Y€JIOBEUYECTBA;

Pacmmpenue ombITa NesSTENTbHOCTH 3KOJOTHYECKOW HAMpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHUH 110 (PU3UKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;

OCO3HaHHUE LIEHHOCTH HAyYHOMW NEATEIBHOCTH, TOTOBHOCTh B MPOLECCE U3yUEHUS
(U3MKKM  OCYLIECTBISITH  MPOEKTHYD M HCCJIENOBATEIbCKYIO  JESATEIbHOCTb
WHJMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATbDI

IHo3HaBaTesbHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBUS
ba3zoBble 1oruyecKkue JeHCTBUA:

CaMOCTOSTENbHO (OPMYIHPOBATh M aKTyaJIM3UPOBATH MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

OIpCACIIATD LHEIN ACATCIIBHOCTH, 3a1aBaTh IIapaMCTPbl U KPUTCPHUH UX JOCTHIKCHUA,

BBIABJIATH 3aKOHOMCPHOCTH W IIPOTHBOPCYUHSA B PAaCCMATPUBACMBIX (i)I/ISI/I‘ICCKI/IX
ABJICHUAX

pa3pabarbiBaTh IUIAH peELICHUs] MOPOoOJeMbl C Y4E€TOM aHalu3a UMEIOIINXCS
MaTEepHAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTBb KOPPCKTHUBLI B ACATCIIbHOCTL, OLICHNUBATL COOTBCTCTBUC PC3YJILTATOB
oeiiaM, OOCHUBAThL PUCKH HOCJ'IG)ICTBI/Iﬁ ACATCIBHOCTH,

KOOPAWHHUPOBATH W BLIIIOJHATDH pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIbHOI'O U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BUBAaTh KPCATHUBHOC MBIIIJICHUC IIPKU PCIICHHUHN )KU3HCHHBIX HpO6HCM.

Ba3oBbIe uccienoBaTe/ILCKHeE 1eHCTBHA.

BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIOUYEBBIMU TMOHATUAMU H METOJaMU
duznyecKoil HayKu;

BJIaJICTh HAaBBIKAMHU Y4YEOHO-HCCJIEIOBATEIbCKOM W MPOEKTHOW JEATEIbHOCTH
B obOnactu (pu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TTOUCKY
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METOJIOB PEIICHUA 3a/1a4 (PU3NIECKOTO COAEPIKAHUS, TPUMEHEHUIO PA3TUYHBIX METO/IOB
NO3HaHMS;

BJAJETh BUJAMH JICATEIBHOCTH MO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, IPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYyalUsX,
B TOM YHCJIC TIPU CO3JaHUH YI€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH,

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBS3U U aKTyaJIM3UPOBATh 33/1a4y, BbIABUTATh
TUIOTE3Y €€ pEeIIeHNs, HAXOUTh apTyMEHTBI JUUIsl 10Ka3aTeJIbCTBA CBOMX YTBEPKACHUM,
3aJ1aBaTh apaMeTPbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATh MOJIYYCHHBIE B XOJE PELICHUS 33aud pPe3yJbTaThl, KPUTHUYECKU
OLICHMBATbh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U  (OpMyJIUpoBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BaTEIbHOU
JEeSATEIbHOCTH, B TOM YHCIIE IPU U3YYEHUH (PUHKY;

J1aBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTh 3HaHUA N0 (QHU3MKE B  NPAKTUYECKYIO  0O0JACTb
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, TPEJIaraTh OPUTHHAIIBHBIE MOJX0/IbI U PELLICHUS;

CTaBUTh NMPOOJIEMBI U 3a/1a4H, JOIYCKAIOLIUE aJIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undpopmanumeii:

BIIQJICTh HABBIKAMHU TIONy4YeHHUS HHPopMArui  (PU3NIECKOTO  COACpP)KAHUS
U3 MCTOYHHMKOB pAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIISITh IOMCK, aHaJU3,
CUCTEMATHU3alMI0 W MHTEPOPETAUUI0 HHPOpMAIMM pa3iIMYHbIX BUAOB U (opMm
IPE/ICTaBIICHNUS;

OILICHMBATh JIOCTOBEPHOCTh WH(OPMAIINH;

UCIOJb30BaTh CPEACTBA MHPOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHM
B pEIICHWH KOTHUTUBHBIX, KOMMYHHKATHBHBIX M  OPTaHMU3AIMOHHBIX 3a/ad
c coOsogeHueM TpeOOBaHMM JPrOHOMUKH, TEXHUKU O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MNPaBOBbIX U OJTUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30macHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACpX aHHs B Pa3IMYHBIX opmaTax c yu€Tom
Ha3HAuY€HUs HMHPOpPMALMU U LEJNEBOM ayJIUTOPHM, BBIOMpas ONTHUMAIbHYIO (QopMy
MPE/ICTABIICHUS U BU3YAIH3aLIUU.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIC Y4eOHbIC NCCTBHS:
OCYIIECTBJIIATH OOIIEHNEe HA YpOKax (M3UKU U BO BHE-YPOUHOU JCATEIHHOCTH;
pacino3HaBaThb IIPCAIIOCHIIKH KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ U CMATYATh KOH(bHHKTBI;
paBBépHYTO N JIOTUYHO U3JIaraTb CBOKO TOYKY 3PCHUA C UCIIOJIB30BAHUCM SA3BIKOBBIX
CpEICTB;
IMOHMMATh U UCITIOJIb30BATH IMPCUMYIIICCTBA KOMaHHHOﬁ n I/IHI[HBH,HyaJII)HOfI pa6OTBI;
BBIOMpATh TEMATUKY U METOIbI COBMECTHBIX JCMCTBUM C yU4ETOM OOIIMX UHTEPECOB,
1 BO3MOXKHOCTEH KaXXa0ro 4jc€Ha KOJIJICKTHUBA,
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MPUHUMATH LEJIM COBMECTHOU JEATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JICUCTBUA M0 €€ IOCTHKEHUIO: COCTABIIATH IJIAH JEUCTBUM, PACIPEAEIATh POJIM C YUETOM
MHEHUW y9aCTHUKOB, OOCYKJIaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIa/Ja M KaXKJOTO y4YaCTHMKA KOMAaHJIbI B OOIIMii
pe3yabTarT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OLEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAIIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIUYHBIX CUTYaLUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHble YyHMBepPCaJbHbIC Y4eOHbIC eHCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIISATh [IO3HABATEIBHYIO JESATEIILHOCTD B 00J1aCTH (PU3UKU
U AaCTPOHOMHH, BBIABIATH MPOOJEMBI, CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE
3a]1aui;

CaMOCTOATENIBHO COCTAaBIIATh IUIAH PEUICHUS PAaCUETHBIX M KA4ECTBEHHBIX 33]1a4,
IUIaH BBIMOJHEHUS NPaKTUYECKOM paboThl € Y4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacirpsaTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JienaTh OCO3HAHHBINA BEIOOP, apryMEHTUPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a pelIcHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYAUIIMU B 00JACTH (PUBHKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJIJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYaIllUsIM, BHOCHUTh KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISM;

BJIJIETh HaBbIKAMH MO3HABATEIBLHON pedIeKCUHN KaK OCO3HAHUSI COBEPIIIAEMbIX
JIEVCTBUM U MBICIIUTENIBHBIX POLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI pedIeKCUU JJIsI OIEHKU CUTYyalluu, BBIOOpAa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO0 UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPU aHATIM3€E PE3YIbTAaTOB ESITEILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEAOCTATKU U IOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3yJIbTATOB AESATEILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OITUOKH.

B mnpouecce AOCTMXKEHMST JUYHOCTHBIX PE3YJbTATOB OCBOCHHUS MPOrpPaMMbI
no Qusuke I8 YpPOBHS CPEIHETr0 O00mero o0pa3oBaHUs y OOYyYarOIIUXCS
COBEPILICHCTBYETCS AMOILMOHAIBHBIN WHTEJUICKT, MpeAnoJararmun
c(hOpMHUPOBAHHOCTD:
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CaMOCO3HAHHS, BKIIFOYAIOIIETO CIOCOOHOCTH MOHUMATh CBOE HSMOILMOHAILHOE
COCTOSIHHE, BUJICTh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAILHOM Cephl, OBITh
YBEPEHHBIM B CceO¢;

CaMOpETYyJIMPOBAaHUA, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCThH 32 CBOE MOBEJICHUE, CTIOCOOHOCTh aIalITUPOBATHCS K SMOITMOHATHHBIM
W3MEHEHUSIM U TIPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlUM, BKJIIOYAIONICH CTpEMIICHHE K JOCTHKEHHIO IEIU U
yCIexy, ONTUMH3M, HWHHUIIMATUBHOCTb, yMEHHUE JEHCTBOBAaTh, MCXOJs U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHHMMATh JMOIMOHAJIFHOE COCTOSHHE
JIPYTUX, YYUTBIBATh €0 MPH OCYIICCTBICHUM OOIICHUS, CTIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIIOUYAIOIIUX CIOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS
C APYTUMHU JIIOJIbMU, 3a00TUTHCS, MPOSBIISTH UHTEPEC U pa3peiiaTb KOHMIUKTHI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 Kjacce mpeaIMETHbIE PE3yJIbTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUIM:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poJib U MecTo (usuku B (HOPMUPOBAHHUU
COBPEMEHHOM HAy4YHOW KapTHUHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B IPAKTUYECKOUN AEATEIBHOCTH JIIOAEH;

YUUTHIBATh  TPAHUIBI TPUMEHEHHS  U3YYCHHBIX  (PU3UYECKUX  MOJCIICH:
MaTepuaibHas TOYKa, WHEpIHUalbHAs CHCTEMa OTCYETa, aOCONIOTHO TBEPIOE TENO,
WJCAIBHBIN Ta3, MOJEIU CTPOCHUS Ta30B, XKUJIKOCTEW W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUH 3apsij] pU perieHuH GU3NIeCKUX 3a/1ay;

pacrio3HaBath (U3UYECKHE SIBJIICHHS (TPOILIECChI) M OOBACHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOM TEOpUM CTPOCHUS BEIEeCTBA U
AJIEKTPOJUHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBUKEHUE,
CBOOOJHOE TAJICHUE Tej, ABMKEHHE IO OKPYKHOCTH, HWHEPIUS, B3aUMOJCHCTBUE
ten, nuddys3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE JKUIKOCTEH U TBEPIBIX T,
U3MEHEeHHEe O00bEMa Tesl MNpH HarpeBaHuM (OXJIAXKIEHUM), TEIUIOBOE pPaBHOBECHE,
UCIIapEeHNEe, KOHJEH CAallMsl, TJIaBJIEHUEe, KPUCTAJUIN3allksl, KUTIEHUE, BIIaXKHOCTh BO3/lyXa,
MOBBIIIICHUE JIaBJICHUSI ra3a MPU €ro HarpeBaHUMU B 3aKPHITOM COCYJE, CBS3b MEXIY
napaMeTpaMH COCTOSIHUA Ta3a B HM30MpPOLIECCaxX, IEKTpU3aUUs TEN, B3aUMOICHCTBHE
3apsi0B;

OTMHUCBHIBATh MEXAHUWYECKOE JIBMIKEHUE, WUCMOJb3ysl (U3NYECKUE BEJIIMYUHBL:
KOOpAWHATA, MyTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, Macca TeJa, CUia, UMIYJIbC
Telna, KWUHETUYECKas »HHEPrus, TMOTCHIMANIbHAS DJHEPrusi, MeXaHuueckas padoTa,
MEXaHUUYECKash MOIIHOCTh; MIPU OMUCAHUM MPABUJIBHO TPAKTOBATh (PU3MYECKUM CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHWS W €IUHUIIBI, HAaXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMHU BETMYMHAMU;
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OMHCHIBATh M3yUYCHHBIE TETUIOBBIE CBOMCTBA TEJI W TEIJIOBBIC SBJICHHUSI, UCTIOIB3YS
dbu3nUecKue BEJIMYMHBL: JIaBJICHUE Ta3a, TEMIIepaTypa, CpeIHsss KUHETUUeCKasi SHEePIUsl
Xa0TUYECKOTO  JABMKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTH4HAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSsSI SHEPrus, padora rasza, KodQ(PHUIMEHT MOJIE3HOTO
JEUCTBUS TEIUIOBOTO JABUTATENIS; MPU OMHCAHUM MPABWIBHO TPAKTOBATh (PU3NUECKUIN
CMBICJT MICTIOJIb3YEMBIX BEJIWYMH, WX O0O03HAUYCHUS W CIWHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU BETHIMHAM;

OMKCHIBATh HM3YYCHHBIC DJIECKTPUUCCKHAE CBOWMCTBA BEIIECTBA U DJICKTPUUCCKUC
sBICHUS (TIPOIIECCHI), HUCIOJIB3YsS (DU3UYCCKUE BEIMYHUHBI: DJICKTPUUCCKUN 3apsij,
AJIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh TMOJSI, MOTEHIMAJ, PAa3HOCTh MOTEHIIUAJIOB;
IIPY ONTMUCAHWUH MPABWIILHO TPAKTOBATh (PM3MUECKHUI CMBICIT UCIIOJIb3yEMbBIX BEJTUYHH, UX
0003HAaUCHUS U €UHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE JAHHYIO (DU3UUYECKYIO
BEITMYMHY C IPYTUMH BEITHYUHAMH,

aHATM3UPOBATh (PU3UUECKHE MPOTICCCHI U SIBJICHUS, UCTIONB3YS (DU3NICCKUEC 3aKOHBI
U TPUHIUIBL 3akoH BcemupHoro Tsrorenus, |, Il u |1l 3akonsr HerloToHa, 3akon
COXpaHEHUS MEXaHWYECKOW OHEPIWH, 3aKOH COXPAHCHUS WMITYJIbCa, MPUHITUT
CYNEpIO3UIIMK  CUJI, TPHUHIMI PaBHONPABUS HMHEPUHUATBHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUsS BEIIECTBA, Ta30BbIe 3aKOHBI, CBA3b
CpemHEeW KWHETWYECKOW DSHEPrHHM TEIUIOBOTO JBMKCHHS MOJICKYJI C aOCOJIOTHOMN
TEeMIIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMHUKU, 3aKOH COXPAHEHHS JJIECKTPUUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOe BhIPAKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPHWHIMIBI JEHCTBUS MAIIWH, MPUOOPOB M TEXHUUYCCKHX
YCTPOMCTB; pa3inyaTh YCIOBUS HMX OE€30MacHOTO HCIIOJIb30BAHUS B TOBCEIHEBHOMU
KU3HH,

BBITIOJTHATH DKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3MUECKUX SBJICHUH ¥ MPOIIECCOB
C HCIIOJNB30BAaHUEM TMPSAMBIX, U KOCBEHHBIX W3MEPEHUU, MPU ITOM (POpMyIupoBaTh
npoOsieMy/3ajady ¥ TUIOTE3y Y4YeOHOro OKCIEPUMEHTa, COOUpaTh YCTaHOBKY
U3 MIPEAJIOKEHHOTO 000PYI0BaHUSI, TPOBOJIUTH OMBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSMbIE U KOCBEHHBIE U3MEPEHHS (DU3UUECKUX BEITUYUH, TIPU ITOM
BBIOMPATH OINTHUMAJBHBIA CITOCO0 HM3MEPEHUS W HCIIOJIb30BaTh HM3BECTHBIC METOBI
OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH MEXKIY (GU3NUYECKUMHU BEIMUYMHAMHU C UCTIOIH30BAaHUEM
NPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY, (DHKCHPOBAThH PE3YIbTaThI
MOJIYYCHHOW 3aBUCHMOCTU (PU3MUECKUX BEIMYMH B BUEC TAOJUIl U TpaQHUKOB, IeiaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

coOroAaTh mpaBuiia 6€30MacHOro TPya MPH MPOBEICHNUN HCCIECIOBAHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4YEOHO-MCCIENOBATENLCKOW M TMPOEKTHON JESATEIHHOCTU
C MCTIOJIb30BAaHUEM M3MEPHUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHHS;

pemaTh pacy€THbIC 3a/lauu C SIBHO 3aJaHHOW (PU3MYECKON MOJIEbIO, UCIOJIb3Ys
dbu3nYecKue 3aKOHBI U PUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3314l BHIOUPATH
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(U3NYECKYI0 MOJENb, BBIACIATh (U3NUYECKUE BEIMYUHBI U (POPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus], IPOBOJUTE PACUETHI M OLICHUBATh PEAILHOCTD MOJYYEHHOIO 3HAaUCHMS
(bU3UYECKON BEITMUNHEI;

pemiaTh KayeCTBEHHBIE 33Ja4d: BBICTPAMBATh JIOTMYECKHM HENPOTHBOPEUYUBYIO
LEMOYKY PpACCYXKACHUM C ONOpPOM HAa M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3YecKue SIBICHUS;

UCIOJIb30BaTh NPU PEIICHUH YYEOHBIX 3aJad COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUH JUIsl TOWCKA, CTPYKTYpUPOBAHUS, HWHTEPIPETAlUd W MPEICTABICHUS
y4eOHON 1 HAyYHO-TIOMYJISIPHOU HH(POPMAIINH, TTOTYYECHHON U3 Pa3INnYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOTy4yaeMyr0 HHPOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIaJAa POCCUMCKMX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B Pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B IOBCEIHEBHOW KU3HU
Uil obecriedeHus 0e30MacHOCTH MpU OOpalieHuu ¢ NpuOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, JII COXPAHEHUS 3J0pOBbSA U COONIOACHUS HOPM 3KOJOTHYECKOIO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B IpyMIIE C BHITOJHEHUEM PA3IMYHBIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy Tpynmbl, pPAUMOHAIBHO PpACHpEAeNsITh OO0S3aHHOCTH U  IUIAaHUPOBATH
JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLIEHHWBATh BKJIAJ KaXKI0TIO
U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBaeMON IPOOIJIEMBI.

K xonmy o6yuenust B 11-12 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAaX pPOJIb M MecTo (Gu3uku B (GOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOM KAPTHUHBI MHUpA, B Pa3BUTUM COBPEMEHHOW TEXHUKU W
TEXHOJIOTUM, B TMPAKTUYECKOW JEATEIBHOCTH JIIOAEH, UEIOCTHOCTh W E€AUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YUYEHHBIX (DU3UYECKUX MOJCNICH: TOUYCUHBIN
AIIEKTPUYECKUI 3apsf, JIyd CBETa, TOYCUHBIA UCTOYHHUK CBETA, AJIE€pHAs MOJENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sI/Ipa MPHU PEIIeHnH (PU3NIECKUX 3a]1ad;

pacno3HaBath (U3MUECKUE SABJICHUS (MPOLECCh) U OOBACHATH UX HA OCHOBE
3aKOHOB DJIEKTPOJAMHAMHKMA W KBAHTOBOM (U3HMKHU: JJIEKTpUYECKas MNPOBOAMMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEUCTBUS TOKA, B3aUMOJICUCTBHE
MarHuTOB, 3JEKTPOMArHUTHAsI UHAYKIUSA, JEMCTBUE MAarHUTHOIO IMOJIsl HA TPOBOJHUK C
TOKOM U JABWXKYIIUNCS 3apsi/i, dJICKTPOMArHUTHBIE KOJIeOaHUs ¥ BOJIHBI, MPSIMOJIUHEHHOE
pacnpocTpaHEHUE CBETa, OTpa)KEHHUE, NpesioMJIeHHE, MHTepPepeHlrs, AUPpaKuus H
noJIsIpU3alivsl CBeTa, JUcIepcusi cBeTa, (orolanextpudeckuii dpdext (dhororddexr),
CBETOBOE JIaBJICHWE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOAOpOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJUOAKTUBHOCTB;

OIIMCBhIBATb HN3YYCHHBLIC CBOMCTBA BCIICCTBA (3J'I6KTpI/I‘-IeCKI/Ie, MAardimMTHBIC,
25



ONTHYECKHUE, AIEKTPUUECKYIO MPOBOJUMOCTH PA3IMUYHBIX CPEA) M AJIEKTPOMATHUTHBIE
sBJICHUSI (TIPOLIECCHI), UCTIOJB3Ys (DU3UUECKUE BEIMYMHBIL: SJEKTPUUYECKUN 3apsij, cuia
TOKa, DJIEKTPUYECKOE HANpsSKEHHE, DIIEKTPUYECKOE COINPOTHBIECHUE, Pa3HOCTh
MOTEHIIMAJIOB, JIEKTPOIBIKYIAs CHUIIa, pa00Ta TOKA, MHIYKIUS MAarHUTHOTO TOJIS, CHJIa
Awmrnepa, cuna JlopeHlla, WHAYKTMBHOCTb KAaTYyIIKH, JHEPTUs DJICKTPUUYECKOTO U
MarHUTHOTO MOJIEH, MepUo U 4acToTa KojieObaHuM B KOjeOaTeTbHOM KOHTYpE, 3apsij U
CHJIa TOKa B TPOIECCE TapMOHUYECKHX AIIEKTPOMArHUTHBIX KoJieOaHHH, (HOKyCHOE
paccTosIHUE W ONTHYECKas CHJIA JIMH3bl, NPH ONUCAHUU MPABHIBHO TPAKTOBAaTh
(U3UYECKUI CMBICI UCIIOIB3YEMbIX BEJTMYMH, MX 0003HAYCHHS M €IUHMUIIBI, YKA3hIBAThH
dbopMyIIbl, CBA3BIBAIOLIME JAHHYIO (PU3UUYECKYIO BEJIMUYMHY C IPYTUMU BEJTMYHMHAMY,

OINUCHIBaTh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, UCHOJB3YS (hU3MUECKUE
BEJIMYUHBI: CKOPOCTh AIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4aCTOTA CBETA, SHEPTHS
U uMIyibC (OTOHA, MEpUOA TNOJIypaclaaa, SHEPIHs CBA3UM ATOMHBIX flep, IpH
ONMCAaHUM TPaBUIBHO TPAKTOBATh (DPU3UUYECKUU CMBICT HUCIOJIb3YEMbIX BEJIMYUH, UX
0003HaYEeHUs W €IMHUIBI, YKa3bIBaTh (JOPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEJIMUYMHY C APYTUMHU BEJIMUYUHAMU, BBIYUCIIATH 3HAUY€HUE (PU3NUECKON BEJIMUNHBI,

aHAJIM3UPOBATh (PUINYECKUE TPOLIECCHI U SBJICHMUS, UCIIONIb3Ys (PU3NUECKHE 3aKOHbI
Y NPUHLHUIBL 3aK0H OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MAapaJUIEIbHOIO COCANHEHUS
IIPOBOJHUKOB, 3aKoH JIXoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM HWHAYKIMH, 3aKOH
OPSIMOJIMHEWHOTO  PACHpPOCTPAHEHHUs] CBETA, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHbI
IpeJIOMJIEHUS] CBETa, ypaBHEHHE OWHIITeHa ansi (porodddekra, 3aKOH COXpaHEHUS
DHEPIUH, 3aKOH COXPAHEHHs HMITYJIbCAa, 3aKOH COXPAHEHUsS AJIEKTPHUYECKOro 3apsija,
3aKOH COXPAaHEHWs MacCOBOIO YHCJA, MOCTYJarel bopa, 3aKoH paauoaKkTHBHOIO
pacnaja, Ipyu 3TOM pa3iuyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €F0 MAaTEMaTUYECKOE
BBIPAKEHHE U YCIIOBUS (TPaHUIIbI, 00JACTH) NPUMEHUMOCTH;

ONpENENATh HAIPaBICHUEBEKTOPAUHAYKIIMM MAarHUTHOTOMNOJS IPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuiibl Jlopenna;

CTPOUTb W ONUCHIBATh M300pa)kK€HHE, CO3/1aBaeMO€ IJIOCKUM 3€pKajoM, TOHKOM
JIMH30;

BBITMOJIHATH 3KCIIEPUMEHTBI IO UCCIIEIOBAHUIO (PM3UUYECKUX SIBICHUN U MPOLECCOB
C HCIOJIb30BAaHMEM TNPSIMBIX M KOCBEHHBIX M3MEPEHHIl: MpH 3TOM (HOPMYIUPOBAThH
npoOsieMy/3ajady M THUIIOTE3Y Y4eOHOro HSKCIEepUMEHTa,coOUpaTh YCTAHOBKY W3
peJI0AKEHHOT0 000pyA0BaHNUs, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBODI;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (PU3UUYECKUX BEJIMYUH, PU 3TOM
BbIOMpaTh ONTUMAJBHBIA CIOCO0 HM3MEPEHUS M HCIOJIb30BAaTh HM3BECTHBIE METOJbI
OLICHKH MOTPEUIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBUCHUMOCTH (PU3UYECKMX BEIMYMH C HCHOJIb30BAaHUEMIPSIMbIX
U3MEPEHHI: MpH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3YJIbTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TaOMUI U rpaduKoOB, JIeNaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

co0roaTh mpaBuiia 0€30MacHOro TPpyAa MPU MPOBEICHUH UCCIEI0BaHUN B paMKax
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y4eOHOI0 HKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKON U MPOEKTHON NESITENIbHOCTU C
HCIIOJIb30BAHUEM U3MEPUTETBHBIX YCTPONUCTB U 1a00paTOPHOTrO 000pYA0BaAHUS;

pemath pacuéTHbIC 3a/layl C SIBHO 3alaHHOM (PU3NYECKOW MOEINbIO, HCIOJIb3YS
¢duznyecKkre 3aKOHBI U IPUHLIUIIBL, HA OCHOBE aHANIM3a yCIOBHS 3aa4n

BbIOMpaTh (PU3MUYECKYI0 MOJEINb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (HOPMYIIBI,
HEOOXOauMble Il €€ pelIeHHs, NPOBOJUTh pacdy€Tbl U OLEHUBATh PEAIBbHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pemiaTh KadyeCTBEHHbIE 3aJadyM: BBICTPAUBATh JIOTMYECKHM HENPOTHUBOPEUYUBYIO
LEMOYKY PACCYKIEHUN C ONOpOM Ha U3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(duznueckue sSBICHUS;

UCII0JIb30BATh Opu  pemieHud  y4eOHbIX  3aJad  COBpPEMEHHBIE

MH(OpMaAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNUU U

MIPEACTABICHHS YYEOHOW U HAyYHO-TIOMYJISIPHOM HHPOpMaLUU, TOJIYYeHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;
OOBSICHATh MPUHIUNBI JEUCTBUS MAIUUH, NPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3au4arh YCIOBHUS UX 0€30M1aCHOTO UCIOJIb30BAaHUS B TIOBCETHEBHOM
KU3HU;

MPUBOJNTH MNPUMEPHI BKJIAJa POCCUUCKHX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0BSICHEHUE MPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3MKE B IMOBCEAHEBHOM KM3HU IS
obOecrieueHns 0€30MacHOCTH TPU  OOpalleHuu C M[pudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHM, JUIsl COXPAHEHMSI 3I0pPOBbS U COOJIOJIEHHUS HOPM 3KOJOTUYECKOIO
IIOBEACHUS B OKPYXKAKOLIEH Cpee;

paboTaTh B TPYIIE C BHIMOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, TIIaHUPOBAThH
paboTy Tpynmbl, paludoOHAJIBHO pacHpeAesiaTh OOA3aHHOCTH M IUIAHUPOBATH
NEeSATEIbHOCTh B HECTAHJAPTHBIX CUTYAILMSIX, aIEKBATHO OLIEHMBATh BKIJIAJl KaXJ0TO M3
YYaCTHUKOB TPYIIIHI B PELIEHUE paCCMATPUBAEMOM MTPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVTIACC

KoauyecTBo yacos DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NMPOrpaMmblI Bcero Kourponbabie | IlpakTnvieckne o0pa3oBaTejbHbIE
padoThI padoThI pecypebt
Paznen 1. PDU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUS
1.1 ®dusnKa ¥ METOJIbl HAYYHOTO TTO3HAHUS 1 bubmorexa LHOK
' g i https://m.edsoo.ru/7f41bf72
Htoro no pazneny 1
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kimnematiica L https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika 4 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2. 4 1
3 3aKOHBI COXPAaHEHHS B MEXaHUKE htts://m.edsoo.ru/7fA1bf72
Hroro mo pazueny 9
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 5 1 bubnuotexa [JOK
' TEOPHH https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBEI TEPMOAHHAMHKIL 0 https://m.edso0o0.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 3 bubnnoreka [JOK
' da30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazueny 14



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

Pasznen 4. JIEKTPOANHAMUKA

bubmuorexa [JOK
41 4
UICKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosHHBIN AneKTpUUECKU TOK. TOKH B bubnnoreka [HOK
4.2 )
pa3IMYHBIX cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 9
PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11-12 KJIACC

KoanuectBo 4yacon DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TEM (mudposbie)
Nen/m Kontpoabubie | IlpakTuyeckue
NMPorpaMMeI Bcero odpa3oBaTesIbHbIE
padoTbl padoTbl
pecypchbl
11 xnace
Paznen 1. DJJIEKTPOAUHAMUKA
11 MarnuTHoe nose. DIeKTpOMarHuTHas 10 3 bubnnoreka [IOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 10
Paznen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue U IeKTPOMATrHUTHbBIE 9 1 bubmumoreka LIOK
' Kose6anus https://m.edsoo.ru/7f41c97¢c
99 MexaHn4ecKue U IeKTPOMATrHUTHbBIE 5 bubnmoreka LIOK
' BOJIHBI https://m.edso0.ru/7f41c97c
Bubnuorexa LIOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

12 kaacc

Pazgexn 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJBLHOCTH

31 OCHOBBI CrieIMATLHON TEOPUU 4 bubnnoreka [LIOK
' OTHOCHUTEJIbHOCTHU https://m.edso0.ru/7f41c97c
Uroro no pazneny 4



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

Paznen 4. KBAHTOBAS ®U3UKA
41 DJIEeMEHThI KBAaHTOBOMN ONTHUKHU 6 ﬁgfg;;tg:ogaﬁmmg?c
4.2 Crpoenne aToma 4 ﬁgggzzzg:oggjﬁfmwk
43 ATOMHOE 5171pO 5 ﬁ;:sg;;fg:oﬂﬁmmg?c
Hroro no pazneny 15

Pazges S.OJIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKU

5.1 DJIEMEHTBI aCTPOHOMHH U aCTPOPU3UKH 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Pa3gen 6.OBOBILIAIOIIEE IOBTOPEHUE

6.1 O6o0maroniee MOBTOPEHUE 4 ﬁggj;;ngsogng; £41c97¢
Hroro no pazaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB ITIOITPOTPAMME 68



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

INIOYPOYHOE

INJIAHUPOBAHHE10 KJIACC
Koan4yecTBo yacoB JIeKTPOHHbIE
Ne Hara nudpoBbIe
Tema ypoka KoHnTposibHbIE IpakTH4eckune
n/n Bcero U3y4YeHHs oOpa3oBaTeJibHbIE
PadoThI PadoThI
pecypchl
®dusznka — HayKa O IPUPO/IE.
Bubmnnoreka [IOK
H
AYTHBIC METOABT HOSHAIA https://m.edsoo.ru/ff0c32e2
1 OKPY’Kalolllero Mupa 1
Ponb u mecTo ¢pu3uku B B LIOK
. nonuoreka
(bOPMHp?BaHHH COBPEMEIHON https://m.edsoo.ru/ff0c33e6
Hay4YHOUH KapTHUHBI MUDA.
MexaHudeckoe JBUKEHHE.
OTHOCUTENBLHOCTh MEXAaHUYECKOTO bubnmuoreka [JOK
nBwkeHus. [lepemeneHue, CKOpOCTb, https://m.edsoo.ru/ff0c3508
VYckopenue. Buabl iBHKeHUM. bub6nmoreka [JOK
https://m.edsoo.ru/ff0c3620
1 bubnmuoreka [JOK
2 https://m.edsoo.ru/ff0c372e
Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c39cc
KpusonuHneiiHoe nBUXKEHHE. B OK
JIBrxeHne MaTepHaabHOM TOYKH I10 nomuotexa L
OKDVIKHOCTH 1 https://m.edsoo.ru/ff0c3ada
3 24 ' Bbu6nuoreka IIOK
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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

WNHepuuanbHble CHCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. Bropoit 3akoH
HrroToHa.

Tpernii 3akon HproToHa.

bubanorexa [IOK
https://m.edsoo.ru/ffOc3be8
bubnuoreka IJOK
https://m.edsoo.ru/ffOc3be8

3akoH BceMupHOro tsarorenus. Cuia
TSAKECTH.

Cuia ynpyrocrtu. 3akoH I'yka. Bec
Tena.

Cuna tpenus. KoaddunueHnr tpenus.

Bubnnoreka [IOK
https://m.edsoo.ru/ff0c3d00
bubnuorexa IJOK
https://m.edsoo.ru/ff0c3el8

bubnuorexa IJOK
https://m.edsoo.ru/ff0c3f76

ITocTynarensHOE U BpamiaTeabHOE
IBIOKeHHE Tejla. MOMEHT CHUJIBL.
IInedo cumel. YcnoBus
paBHOBECHSA TBEPAOTO TEJIA

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c41a6

NMmnynsc MaTepuabHON TOUKH.
Wmnynbe cuibl. 3aKOH COXpaHEHUs!
nMiyibsca. PeakTuBHoe qBukeHue

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

PaGota 1 MOIITHOCTB CHUTHL.
Kunernueckas sueprus. Teopema o
KUHETHUYECKOW IHEPTUH.

ITorenumnanbHas SHEPTUS.

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c4502
bubnuoreka IJOK
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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

3aK0OH COXpaHEHUsI MEXaHUYECKOU
DHepruu.

https://m.edsoo.ru/ff0c461a

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

JlaGoparopHnas paboTa
«HccnenoBanue cBs3M pabOTHI CHUIIBI C
W3MEHCHUEM MEXaHUYECKOH dHEPrun
TeJa Ha MPUMepe PaCTHKESHUS
PE3UHOBOTO KIyTa

10

Pemenue 3a4aa4 110 TCMC

«Kunemaruka. J/lnHamuka. 3aKoHbBI

COXpaHCHHA B MCXAHUKE»

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

11

OCHOBHbIE TOJIOKEHUS MOJIEKYIISIPHO-
KHHETH4YecKol Teopun. bpoyHoBckoe
nerkenue. uddysus. Monenu

CTPOEHHUSI T'a30B, KUAKOCTEN
U TBEPABIX TEI.

bubnmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

12

Macca monekyn. KonuuectBo
BemecTna. llocrosaHas

ABoranpo.

TensoBoe paBHOBecue. TemnepaTypa
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https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ uzmepenue. llkana temneparyp
Ilenscus

Uneanpueiii a3 B8 MKT. OcHoBHOE

bubanorexa IIOK

ypaBuenue MKT https://m.edsoo.ru/ff0c4fde
13 AOGcontoTHas TeMreparypa Kak Mepa
cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [JOK
JBM)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
Menneneesa-Knaneipona.
3akoH /laapToHa. ['a30BBIC 3aKOHBI
14 H3omnponieccsl B uaeaaIbHOM Ta3e U X
rpaduuecKkoe npeacTaBIeHHUE.
JlaGoparopHnas paboTa
«HMccnenoBanue 3aBUCUMOCTH MEXIY
15 napaMeTpamMu COCTOSTHUS
pa3peKeHHOro raza»
BHyTpeHHss1 SOHEPTUS U CIIOCOOBI €€
n3MeHeHus. KonmyecTBOTemoTsl u
pabota. BHyTpeHHss SHEepTrHs bu6nmnoreka [JOK
OJIHOATOMHOT'O HJI€aIbHOTO https://m.edsoo.ru/ff0c5952
raza.Bubl Temnonepeaydn. Bbubmuoreka [IOK
16 https://m.edsoo.ru/ff0c5c36
VenbHas TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTel npu bubsmorexa LIOK
17 . https://m.edsoo.ru/ff0c5¢c36
Terionepenade. AnuabaTHbIN Tporiecc.
[IepBblii 3aKOH TEPMOJIMHAMHUKH U €TO bu6mmoreka [JOK
18 https://m.edsoo.ru/ffOc5efc

MNPUMCHCHUC K U30IIpOoLIECCaM.
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpatumocTs mporieccoB B
npupoje. Bropoii 3akoH
TEPMOANHAMUKH.

bubanorexa IIOK
https://m.edsoo.ru/ff0c6230

ITpunmun nevicteus u KI1J{ TeroBoit

bubanorexa IIOK

19 MAalIUHBbI. https://m.edsoo.ru/ff0c600a
uxn Kapuo u ero KITJI.
DKOJIOTHYECKHE TTPOOIIEMBI bubnuoreka [HOK
TEIUIOPHEPTCTHKH. https://m.edsoo.ru/ff0c6938
20 Oo6o6maronuit ypok «MoJeKyspHast
¢usuka. OCHOBBI TEPMOAMHAMUKI
Pemenue 3anau no reme
«MonexymsipHast puzuka. OCHOBBI bubnnorexa IOK
21 yip ’ https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
[TapooOpa3oBaHue U KOHACHCAIIUS. bubnunoreka [HOK
29 Hcnapenue u KUTMeHue. https://m.edsoo.ru/ff0c63b6
B .H i
;‘Ia)KHOCTB BO31yxa. HaceimieHHbIi BuGmorexa [[OK
nap.
p https://m.edsoo.ru/ff0c64d8
Kpucrannmmaeckue u amopdHbie
tena. JXKuakue KpucTaibl. Bbubmuoreka [IOK
CoBpeMeHHbIE MaTepuabl https://m.edso0.ru/ff0c65f0
23
[InaBnenne m KpuCTATU3ALNS. Bu6muorexa LIOK
YaenbHaA TEWIOTA INIAR/ICHHA. https://m.eds00.ru/ff0c6708
bubnuoreka IJOK
24 VYpaBHeHUE TEII0BOro OajnaHca

https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpu3anus Tei. DIEKTPUIECKUA
3apsii. JBa BUa 3JEKTPUUYECKHUX
3apsa0B. 3aKOH COXPaHEHUS

bubanorexa IIOK
https://m.edsoo.ru/ffOc6bcc

25 ANEKTPUYECKOTO 3apsiia. 3aKOH Bu6nuorexa [LIOK
Kyuona. https://m.edsoo.ru/ffoc6bcc
bubnuoreka IJOK
https://m.edsoo.ru/ff0c6ced
Hanps:k€HHOCTB 3IEKTPUUECKOTO
noJisl. JIMHUM HanpsIKEHHOCTH. Bbubnuoreka [JOK
PaGora cuit SIIeKTPOCTaTHYECKOTO https://m.edsoo.ru/ff0c6df2
" nonst. [Torenuuan. PazHocts Bu6muorexa LIOK
TIOTCHIMAIIOR. https://m.edso00.ru/ff0c6f00
Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c7018
.. bubnmuoreka [JOK
OnekTpoémkocTb. Konaencarop
. https://m.edsoo.ru/ff0c7126
27 DIEKTPOEMKOCTD TIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsyKeHHOTO bu6mmoreka [JOK
KOHJIEHCATOopa. https://m.edsoo.ru/ff0c72c0
Jlaboparopnas padorta "H3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"
28
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3a3emMileHHe AJIEKTPONPUOOPOB.

29

Onexkrpuyeckuil Tok. Cuna Toka.
Hanpsxenue.

Comnporusnenue. 3akoH Oma 14
y4acTKa IEeIH.

CoenuHeHre TPOBOJIHUKOB.
JlaGoparopHnas pabora

«M3yueHne cMeaHHOro COeIMHEHUS
PE3UCTOPOB»

bubanorexa IIOK

https://m.edsoo.ru/ffOc74f0

30

PaboTta u MOIITHOCTH AJIEKTPUICCKOTO
Toka. 3akoH [[xoyns-Jlenna

3axod OMa IS MOJIHOM IIEHH.
JlaGopatopnas paborta

«3mepenune 3/IC ucToOUHHUKA TOKA U
€r0 BHYTPEHHETO COIMPOTHUBICHUS»

Bubnnoreka [IOK

https://m.edsoo.ru/ff0c7838

bubnmuoreka [JOK

https://m.edsoo.ru/ff0c7ae0

31

:)J'IeKTpOHHaFI MIpOBOAUMOCTDL MCTAJIJIOB.

3aBHCUMOCTb COIPOTHUBIICHUS
METaJUIOB OT TEMIIEPATYPHI.
CBepxIpoBOIUMOCTh

DJIEKTPUYECKUI TOK B BaKyyMe.

[onynposoanuku. [lomynpoBogHUKOBBIE

bubnmuoreka [JOK

https://m.edsoo.ru/ff0c84ae
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MpUOOPHI

DJEeKTPUYECKUN TOK B pacTBOpax u
pacniaBax 3JIEKTPOJIUTOB.
DNEeKTPOIN3. DIEKTPUUECKUN TOK
B raszax. [lmazma

bubnuoreka IJOK
https://m.edsoo.ru/ff0c82ba

DyekTpudecKue mpubdbopsl U bu6auoreka IJOK
32 | npapuna Texamkm 1 https://m.edsoo.ru/ffOc84ae
6e301acHOCTH.
bubnuorexa IJOK
https://m.edsoo.ru/ff0c86fc
O06o06maromuii ypox bubnuoreka [HOK
«DIEeKTPOTHHAMHUKA» https://m.edsoo.ru/ff0c88be
33 Pemenue 3amau no reme 1
«Qnekrpocratuka. [locTosHHBIN Bbubnuoreka [JOK
3JEKTpUYECKHUil TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEIax»
PesepBHblil ypok. O6o0maromuii ypok bubmmoreka [HOK
o remam 10 kiacca 1 https://m.edsoo.ru/ff0c8c56
34 Bubnuorexa LJOK
https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB IIO 34

[TPOT'PAMME
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11 KITACC

Kosaun4vecTBO 9acoB JIeKTPOHHBIE
Ne Hdara nu(ppoBbIe
n/n Tema ypoka Bcero Konrponuiie TpakTuyeckne u3y4YeHHusi | oOpa3oBaTeJbHbIE
padoTbI padoTbI pecypeni
[TocTosTHHBIE MAarHUTHI B UX

1 B3auMoOJieiicTBHUE. MarHuTHOE MOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHOM MHIYKITHH. https://m.edsoo.ru/ff0c9778
JluHUY MarHUTHON UHIYKIUU
MarsuTHOE 10Jie MPOBOIHUKA C

5 TokoM. OmbIT Dpcreaa. 1 bu6morexa [IOK
B3aumopeiicTBie MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHnas pabora «l3y4ueHue 1 1 bu6morexa [IOK
MAarHUTHOTO IOJIsI KATyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBe MAarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuita Amnepa.

4 JlaGoparopHas paborta 1 1 bubnuoreka [IOK
«HccnenoBanue neiicTBug https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM»

JleficTBe MAarHUTHOTO TIOJISI HA
5 JBHKYILYIOCS 3apsDKEHHYHO YaCTHILY. 1 bu6morexa [IOK

Cuina Jlopenma. PaGoTa cuibl
Jlopenna

https://m.edsoo.ru/ff0c9df4
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OnexTpomMaruuTHas MHIyKuus. [loTok
BEKTOpa MarHUTHOM MHAYKUuU. DC

UHIYKIUU. 3aKOH 3JIE€KTPOMarHUTHOU
nHayknun @apanes

JlabopartopHas paboTa
«MccnenoBanue siBICHUS
3JIEKTPOMATHUTHOW UHAYKITAK))

Bbubmuoreka 1{OK
https://m.edsoo.ru/ff0cal50

NnnykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J1C caMOWMHTyKITUH.
DHeprusi MAarHUTHOTO TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMarHuTHOE TIOJIe

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MIPUMEHEHHE: TOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOJIBUTATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YACTHII,
NnaykunoHHas neysb

10

O6oO0maromuit ypok «MarauTHoOe
moJie. DNEeKTPOMAarHUTHASI MHAYKIIHS)

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

11

CB00OOHBIE MEXAHUYECKIE
Kosiebanus. ["'apMoHnYecKre
KoJieOaHus. Y paBHEHHUE
rapMOHHUYECKUX KOJICOaHHUHA.
IIpeBpamenue sneprun

bu6moreka [IOK
https://m.edsoo.ru/ffOcaf06

12

JlaboparopHas pabota

«HccnenoBanrie 3aBUCUMOCTH
[Tepnona manbix kosiebaHuii rpysa Ha
HHUTH OT AJIMHBI HUTU U MACChbI I'py3a»
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https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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13

Konebarenbublit kouTyp. CBOOOAHDBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJeallbHOM KO0JIe0aTeIbHOM KOHTYpE.
AHaIOTHUS MEXIy MEXaHUICCKUMHU U
DJEeKTPOMArHUTHBIMH KOJICOaHUSIMH

Bbubmuoreka 1{OK
https://m.edsoo.ru/ff0ch820

14

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUU B
HnaCaJIbHOM

KosiebarenbHOM KOHTYpe

Bbubmuoreka 1{OK
https://m.edsoo.ru/ff0cb9c4

15

[IpencraBiaeHue o 3aTyXarOIUX
KoJjieOaHusAX. BbIHYX/IeHHbIE
MexaHHYeCKHe Koyiebanus. Pe3oHaHc.
BI)IHY)KI[GHHI)IC SHCKTpOMaFHI/ITHBIC

KOJIeOaHus

bubmmoreka [IOK
https://m.edsoo.ru/ffOchb86

16

[Tepemennslit Tok. CHHYCOUTATBHBIN
repeMeHHbIA TOK. MOIIHOCTD
MePEMEHHOIr0 TOKa. AMIUIUTYIHOE U
JIeVCTBYIOIlIee 3HAYCHUE CUIIBI TOKA U

HaNpsAXKCHUA

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0chd34

17

Tpancdopmatop. [Ipoussonctao,
[Tepenaua u morpediaeHue
3JIEKTPUYECKON SJHEPTUH
YCTpoiCTBO U MPAKTUYECKOE
IIPUMEHEHUE DIIEKTPUUECKOTO 3BOHKA,
reHeparopa epeMEeHHOI0 TOKa,
JIunuii 35ekTponepenay

Bbubmmoreka [IOK
https://m.edsoo.ru/ff0cc324

18

DKOJIOrM4eCKHe PUCKU MU
IPOU3BOJICTBE AIEKTPOIHEPIHU.
Kynbprypa ucnons3oBanus
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https://m.edsoo.ru/ff0cb820
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3JICKTPOIHEPTHH B MOBCEIHECBHON
KU3HU

MexaHH4ecKre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuon. Ckopocts

Bbubmuoreka 1{OK

19 pacnpoOCTpaHEHUs U IJIMHA BOJIHEI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie 1 MPOOIBHBIE BOTHBI
20 3ByK. CKOpOCTb 3BYyKa. bu6motexa LIOK
I'pomkocTh 3ByKa. BricoTa TOHa. https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa.
DeKTPOMarHuTHbIE BOJIHBI, KX
21 cBoicTBa U ckopocTs. [llkana Bubmorexa LIOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[TpuHLIUITBEI paAROCBA3UH
22 TeneBusieHus. Pa3BuTue cpencts
cBsi3u. Paguonokauus
[TpsMonuHeitHOe pacpocTpaHeHue
23 CBETa B OJHOPOJHOM cpeje. bubnmuoreka [IOK
Toueunslil ncrounuk ceera. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHbI
24 otpaxkeHus ceta. [loctpoenune Bubmmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
n300pakeHui B IIJIOCKOM 3epKajie
IIpenomnenue ceera. Iloanoe
o5 BHYTpeHHee oTpaxeHue. [IpenenbHbii bu6morexa [IOK
YIoJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTPAKEHUS
26 Jlaboparopnas padora «M3mepeHue bu6motexa LIOK
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ITokazarens IpEJIOMIICHHA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

27

JIunzsl. [TocTpoeHne N300pakeHH B
nuH3e. PopMynia TOHKOW JTHH3HI.
YBenuueHue TUH3bI

Bbubmuoreka 1{OK
https://m.edsoo.ru/ffOcddle

28

JlaGopaTopHas paboTa
«HccnenoBaHrie CBOMCTB
M300pKCHUN B JIMH3AX)

29

Hucnepcus cera. ClioxxHbIN
cocraB Oenoro cBera. LIBer.
JlabopaTopHas pabota
«Habmronenne nucrnepcun
CBETa»

30

Wntepdepennus ceeta. Audpaxuus
ceera. JludpakiuonHas pemeTka

Bbubmuorexa 1IOK
https://m.edsoo.ru/ff0ced22

31

Ilonepe4HOCTh CBETOBBIX BOJIH.
ITonspusanus ceera

Bbubmuoreka 1IOK
https://m.edsoo.ru/ff0cf02e

32

OnTtuyeckue npuOOPHI U YCTPOKUCTBA U

YCJI0BHS UX 0e301acHOTO TIPUMCHCHHUA

33

OO6o6maromuii ypok mo Teme:
«OnrTuka»

34

PesepBubrii ypok: «Konebanus u
BOJIHBI. ONTHKA.»

OBHIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

34
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YYEBHO-METOJUYECKOE
OBECNEYEHUEOBPA3OBATEJIBHOIO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JISA YYHEHHUKA

» ®usuka, 10 knace/ Kacesnos B.A., O611ecTBO ¢ OrpaHMUYeHHOM
0TBeTCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «3narenbcTBo
«IIpocBernienue»

» ®usuka, 11 xrace/ KacessaoB B.A., O61ecTBO ¢ OrpaHUYeHHOM
0TBETCTBEHHOCTHIO «/IPODAY; AkuinonepHoe o01ecTBo «M31aTenbcTBO
«IIpocBenieHue»

METOJINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA
[Iporpamma kypca duzuku q1s 10—12 knaccos. ba3obiii ypoBens (aBTop B.A.
KacpsHOB)

YMK «®uzuka. 10 - 12 knacc. ba3oBbiit ypoBEeHb»
1. ®usuka. 10-12 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuiioxeHueM (aBtop B. A. KacbsiHOB).
2. ®uzuka. 10-12 kiacc. bazoBslii ypoBenb. Metoandeckoe rnocodue (aBtop B.A.
KacesHoB).
3. ®usuka. 10—12 knaccel. ba3oBsiii ypoBeHb. TeTpanb 11 1a00paTOPHBIXPAOOT
(aBTopsbl B. A. KacesiHos, B. A. Koposun).

4. Owuszuka. 10—12 kmaccel. ba3zoBeiil ypoBeHb. KOMIIIIEKT TETPaACH IS KORTpOIbHBIX
pabot (aBTOp B. A. KacesiHOB)

5. ®uzuka. 10-12 kmace. JlnmmakTuaeckne KapTOUKu-3aaanus (aBTopsl M. A.
VYmaxkos, K. M. Yiiakos).

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI

CETUUHTEPHET

1 http://nsportal.ru - conmasabHas ceTh paOOTHUKOB 00pa30BaHMUs. 2
http://markx.narod.ru/pic/ - pusuka B mikose.

3 http://festival.1september.ru/articles/ - pectuBanp megaroruuecKux UACH «OTKpPHITHIL

YPOK».
4 http://www.fizika.ru/ - caiiT quis yuuteneit GU3MKKM U MX YIEHUKOB.D

http://www.physics.ru/ - matepuaisi 10 GpU3UKE.
6 www . ege .edu.ru - uapopmanuonusIi mopran EI'D.
7 http :// school - collection . edu . ru / - equnas komnekius [{OPos
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