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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHU M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (QopmMupoBaHUe
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢bu3MKN Ha AEATETHPHOCTHOW OCHOBEe. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM 0O0y4eHHs, a TAKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (10 Kjaccam), MpeIaraeT NpUMEPHYIO MOCIEI0BATENbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka sBISIETCS CUCTEMOOOPa3yIOIIUM /711 €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpeIoCTaBiseT HaubOoyiee SCHbIE OOpas3lbl TPUMEHEHWsS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JAaHHbIE M  HCIOJb30BaTh  HAYyYHbBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusx Poccuiickoit denepanuu, peanu3yomux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (IpoTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJbI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTCpHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIHA3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BHIOOP MPOBEACHHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

Hensmu peammmzarun @AOIT OO0 st obyuaromuxcs ¢ 3[1P seastorest:
-opraHmu3aIs yaeoHoro nportecca st ooyuaromuxcs ¢ 3[1P ¢ yuetom menei,
coJiep KaHus ¥ TNIAHUPYEMbBIX PE3yJIbTaTOB OCHOBHOTO O0IIEro o0pa3oBaHus,
orpaxkeHHbIX B PI'OC OO0O;
CO37[aHi€e YCIOBUH /JIsi CTAHOBJICHUS U (POPMHUPOBAHUS TUYHOCTU 00YUAIOLIErocs;
-OpraHu3anus JesiTeIbHOCTH MeJarornYecKux pabOTHUKOB 00pa30BaTeIbHON
OpraHu3alliy M0 CO3JaHUI0 MHANBUIYAIBHBIX IPOTpaMM U YUEOHBIX TIJIAHOB JIJIS
obyuaromuxcs ¢ 3I1P.
Joctwxkenue noctaBieHHbIX Henent peanuzanuu GAOIT OO0 nns oOydaronmxcs
¢ 3IIP npegycmatpuBaeT pelieHne CIeayonmux OCHOBHBIX 3a1a4:
-opMupoBaHUEe y 00y4aIOIUXCSl HPABCTBEHHBIX YOCXKICHUHN, ICTETUYECKOTO
BKycCa M 3JI0pOBOr0 00pasa >KM3HH, BBICOKOU KYJIbTYpPbl MEKIMYHOCTHOTO U
MEKAITHUUECKOTO OOIIEHUSI, OBJIaJCHUE OCHOBAMH HAaYyK, TOCYJapCTBEHHBIM
sa3pikoM Poccuiickoit Denepaliiy, HaBbIKaMd YMCTBEHHOTO U (PU3UUECKOTO TPY/a,
pPa3BUTHE CKJIOHHOCTEH, HHTEPECOB, CHOCOOHOCTEN K COIIMATLHOMY
CaMOOIIPEEIICHHIO;
o0ecrieueHne TUIAHUPYEMBIX PE3YJIbTATOB M0 OCBOCHUIO O0YUYaIOIIUMCS TIEJIEBBIX
YCTaHOBOK, -MIPUOOPETEHUIO 3HAHUM, YMEHH, HABBIKOB, OMIPEACIIIEMbIX
JUYHOCTHBIMU, CEMEHHBIMH, 0OIIECTBEHHBIMH, TOCYaPCTBEHHBIMU
MOTPEOHOCTSIMU ¥ BO3MOKHOCTSIMH 00Yy4aroIIerocs, HHAUBUIYaTbHBIMU
OCOOEHHOCTSIMU €T0 Pa3BUTHUS U COCTOSIHHS 37I0POBBS;
-o0ecreueHue NpeeMCTBEHHOCTH Ha4aJIbHOTO 00I1[€r0, OCHOBHOTO OOILEro U
cpeaHero oo1iero oopa3oBaHus;
-IOCTIKEHUE TUTAaHUPYEeMbIX pe3yiabTaToB ocBoeHust DAOIT OO0 obyuarommmucs
c 3I1P;
-o0ecrneyeHune JOCTYMHOCTU MOJIy4eHHUs] KaYeCTBEHHOTO OCHOBHOT'O OOIIETO
oOpaszoBaHus;
-yCTaHOBJICHUE TpeOoBaHuM K BocnuTaHuio odydaromuxcs ¢ 3[1P kak yactu
o0pa3oBaTeIbHOM MPOrPaMMbl U COOTBETCTBYIOIIEMY YCHIICHUIO BOCTTUTATEIIBHOTO
Y COIMAIIM3UPYIOIIETO MOTEHITMaIa 00pa30BaTEIbHON OpraHu3aIlii,
WHKITFO3UBHOTO MTOAX0/a B 00pa3oBaHnU, 00€CIICUEHUIO
WHMBUAYAJIM3UPOBAHHOTO MICUXOJIOT0-TIEarOTMYE€CKOTr0 COMPOBOKICHHUS
Kaxaoro odydaromierocs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUS;
®AOII OO0 gnsa obyuaromuxcs ¢ 3[1P yuuTeiBaet cienyromme NpUHIMILI |
MOAXO/IbI:
npuHiun ydyera I'OC O00: ®AOIT OO0 6a3upyetcs Ha TpeOOBaHUSIX,
npenbsaBisieMbix GI'OC OO0 k uensiM, CoaepxKaHuto, INIAHUPYEMBIM pe3yJibTaTaM
U YCIIOBUSIM 00YYEHUsI Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHus;



®AOII OO0 pnsa obyuaromuxcs ¢ 3[1P yuuTsiBaeT Bo3pacTHbIE U
MICUXOJIOTUYECKHE OCOOCHHOCTH 00YJarOUIUXCsl C 3aJeP>KKON MCUXUYECKOTO
pa3BUTHSL.

OO6mmmu aist Beex oOyuaromuxcs ¢ 3P sBistoTcs TpyAHOCTH IPOU3BOIBHOM
caMOpETyJISALNU, 3aMEIJIEHHBIN TeMI 1 HEPAaBHOMEPHOE Ka4eCTBO CTAHOBJICHUS
BBICHINX MICUXUYECKUX (PYHKIIUN, MOTUBAITMOHHBIX ¥ KOTHUTHUBHBIX
COCTABJISIFOIINX [TO3HABATEIILHON JAeSTENbHOCTHU. JJI 3HAUUTENHHOM YacTu
oOyuatomuxcs ¢ 3[1P Tunuden neuuuT He TOJBKO MO3HABATENIBHBIX, HO U
COLIMAJIbHO-TIEPLIETITUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEH.

[Tpu opranmu3zanuu 00y4eHHs Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHUsl CIEAYyEeT
YUYHUTBIBATh OCOOCHHOCTH MTO3HABATEILHOTO PAa3BUTHSL, SMOLIMOHAIBHO-BOJIEBOM U
JuYHOCTHOM cdeprl oOyuatomuxcs ¢ 3I1P, cnenuduky ycBoeHUs UMH y4eOHOTO
Marepuana.

OOyuenune yueOHOMYy mipeamery «Ddusnuka» CTPOUTCS Ha CO3JdaHUU
ONTUMAJIBLHBIX YCIOBUM /IS YCBOSHHUSI MMPOTPAMMHOTO MaTrepuajia 00yqaronuMHCs
c 3IIP. bonpmoe BHUMaHHE yaenseTcs oOTOOpPYy YydeOHOro wMarepuajga B
COOTBETCTBHM C MPHUHIMIIOM JOCTYIHOCTU MPHU COXpaHEHUH oOIero 0azoBOro
YPOBHsI, KOTOPBIN JTOJDKEH TI0 COJEPIKAHHUIO U 00beMY OBITh aaTUPOBAHHBIM IS
oOyuarontuxcsi ¢ 3I[IP B cooTBeTcTBMM C HUX OCOOBIMH 00pa3oBaTEIbLHBIMU
notpedbHocTsiMU. CienyeT OOJErYuTh OBJIAJICHUE MaTephaioM OOy4arolUMUCS C
3I1P mocpencTBoM €ro JAeTallbHOrO OOBSCHEHHS C CHCTEMaTHYECKHM TOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKHM B TIPUMCHCHUH 3HAHUM, MCIIONB3YS IPHUEMBI
aKTyanu3anuu (BU3yajabHas oropa, maMsTKa).

VYuebnbiit npeamer «Duzuka» SABISAETCS CUCTEMOOOPA3YIOUIUM IS
€CTECTBEHHOHAYYHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKHE 3aKOHBI MHUPO3TAHUS
SBIISIIOTCS OCHOBOW COJAEpXaHHS KypCOB XHUMHH, Ouoioruu, reorpadpuu u
acTpoHOMUHU. DU3MKa BOOPYXKAET OOyUYAIOIIUXCS HAYYHBIM METOJOM ITO3HAHUS,
MIO3BOJISIOIINAM TIOJy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

[IpenmMeT MakcMMaNbHO HampaBieH Ha (OpMHpOBaHHE HWHTEpeca K
OPUPOTHOMY U COIMAJIBHOMY MHpPY, COBEPIICHCTBOBAaHME I103HABATEIHHOU
nesitenibHOCTH  oOyuvaromuxcsi ¢ 3[IP 3a cuer oBmageHUs MBICAUTEIHLHBIMU
oTepalsMHi CpaBHEHUS, 0000IIEHHSI, pa3BUTHE CITOCOOHOCTH apTryMEHTHPOBATH
CBOE MHEHHUE, OPMHUPOBAHUE BO3MOKHOCTEH COBMECTHOM JEATEIHHOCTH.

Nzyuyenne ¢uszuku cnocoOCTByeT paszButhio y oOyuatomuxcs ¢ 3I1P
IPOCTPAHCTBEHHOTO BOOOpaXeHUs, (PYHKIIMOHATBHOW TI'PaMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTUYECKU aHAJIU3UPOBATh MH(POPMAIIUIO, IPEICTABICHHYIO B
paznuuHbIX (opmax. 3HAYMMOCTH TpeaMeTa s pa3BUTHSA  KU3HEHHOU
KOMIIETCHIIMA OOYyYaIOIUXCS 3aKIII0OUaeTCs B YCBOSGHWU OCHOBBI (PH3UYECKHUX
3HaHWW, HEOOXOAMMBIX [UIsI TOBCEAHEBHOW JKM3HU; HABBIKOB 3JI0POBOTO H
Oe3omacHOro Il YeJOBEKa M OKpYyKaromed ero cpeapl oOpasa >KHU3HH,
(hOpMUPOBAHUN YKOJIOTHYECKOHN KYIbTYPHI.



[Iporpamma oTpakaer coaepxkanHue oOydeHus mpeamety «Dusuka» c
y4eToM O0cOOBbIX 00pa3zoBaTelibHbIX MoTpeOHocTel oOyuvaromuxcs ¢ 3IIP.
OBnazeHue JOaHHBIM Yy4E€OHBIM MPEIMETOM TPEJCTABISAET OMNPEACICHHYIO
TpyaHOCTh st oOywaromuxcs ¢ 3[IP. 3to cBsizaHo ¢ 0coOeHHOCTAMU
MBICJIUTENILHOMN €SI TeIbHOCTH, IEPUOANUYECKUMU KOJICOAHUSIMU BHUMAaHUS, MaJIbIM
00BEMOM TMaMATH, HEIOCTATOYHOCTBHIO OOIIEro 3amaca 3HAHWUW, MOHUKEHHBIM
MO03HABATEJILHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

JIiist mpeofonieHusT TPYAHOCTEH B M3YYEHUHU yueOHOTO mpenMera « Du3nKay
HeoOXoquMa ajanTaius o0beMa U XapakTepa ydueOHOro warepuana K
MMO3HABATEIILHBIM BO3MOKHOCTSIM JIaHHOM KaTeropuu OOYyYaloIUXCs, y4eT WX
OCOOCHHOCTEW pa3BUTHUS: MCMOJIb30BAHUE AJTOPUTMOB, BHYTPUIIPEIMETHBIX U
MEKIPEIMETHBIX CBSI3€H, MOCTEINIEHHOE YCI0KHEHNE U3y4aeMOro MaTepuarna.

JlaHHasi mporpaMMa KOHKPETU3UPYET COJICpKAHUE NPEAMETHBIX TEM B
COOTBETCTBUM C TpeOOBaHUSMU OOpPa30BATEIHLHOIO CTaH/IAPTa, PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YyUEHUS pa3/iesioB (U3UKUA C YYETOM MEKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€M, JIOTUKM Y4e€OHOrO TMpoIecca, BO3PACTHBIX U
MICUXOJIOTUYECKNX OcoOeHHocTel oOydaromuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO
o01iero o0pa3zoBaHusi, ONpeaeseT MUHUMAIbHBIM HAOOP OMBITOB, I€MOHCTpPAIIHA,
MPOBOJUMBIX YYUTEIEM B Kiacce, JIa0OpaTOpHBIX pabOT, BBIMOIHIEMBIX
00yJaroImMuMHCH.

MeToandeckoil OCHOBOM M3ydeHHUs Kypca «DHU3HuKa» Ha YPOBHE OCHOBHOTO
oO11ero o0pa3oBaHUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIHN MOIXO,
o0ecrnieunBaONINI JOCTHKEHUE JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
oOpa3oBaTEIbHBIX  PE3YJIbTATOB  IMOCPEACTBOM  OpTraHU3alMM  aKTHUBHOMN
MO3HABATEJILHON JEATEIbHOCTH OOYYAIOIINXCS, YTO OYEHb BAXKHO MPU O0YYEHUU
nereit ¢ 311P, 11t KOTOPBIX XapakTepHO CHUKEHHUE MO3HABATEIILHON aKTUBHOCTH.

Henu u 3aga4n u3yveHus: yaeOHoro npeamera «@usuka»

Obwue yenu n3ydeHusi yuyeOHoro mpenMera «®Dusukay MpencTaBICHbl B
[TpumepHo#i paboueit mporpaMme OCHOBHOTO 0OIIero o0pa3oBaHuUs.

OcHOBHOM 11e71bI0 00yUYeHUs AeTel ¢ 3aJePKKOM ICUXUYECKOTO Pa3BUTHS Ha
JAHHOM TpEeJMETe SIBJSETCS: MOBBIMICHUE COLIMAIBLHOW ajanTaluu JeTe uepes
npUMeHeHHe (U3NYECKUX 3HAaHUM Ha MPAKTHKE.

Jist oOyuaronuxcest ¢ 311P, Tak ke, Kak U JjIs HOPMaTUBHO Pa3BUBAOIIUXCS
CBEPCTHHUKOB, OCBamBaIOIIMX OCHOBHYIO  00pa3oBaTENbHYIO  MPOTPaMMY,
JOMHUHHUPYIOIIIEee 3HAUCHHE MPUOOPETAIOT TaKue yelu, Kak:

" OCBOGHME 3HAHMH O MeToJax HaydyHOTO TIO3HAHWSI TMPHUPOABI U
dbopMupoBaHUE Ha ATOM OCHOBE NPEICTaBICHUN O (U3HUECKONW KapTUHE
MHpA;

" OBJAJICHUE YMEHHSIMH MPOBOIUTH HAOMIONCHUA TNPUPOAHBIX SIBICHU,
OMHUCHIBaTh U 0000IIaTh pe3yabTaThl HAOMIONEHUHN, UCIOIB30BaTh MPOCTHIC
U3MEpHUTENbHbIE  TNpPUOOpHl AN M3ydeHHs]  (U3MYECKHX  SIBICHUMU;
NPECTaBIATh PE3yNbTaThl HAOMIONEHUN WM M3MEpPEHUl C MOMOIIbBIO



Tabmuil, TpaguKOB ¥ BBISBIATH HA OTOM OCHOBE OSMITMPUYECKUEC
3aBUCUMOCTH; TPUMEHATHh TMOJYYEHHbIE 3HAaHUA T OOBSICHEHUS
Pa3HOOOpa3HBIX MPUPOJIHBIX SBICHUN U MPOLECCOB, MPUHIUIOB JIEHCTBUS
BAXHEHIINX TEXHUYECKUX YCTPOUCTB, 7Sl pelieHus (PU3nYecKux 3ajiay;

" pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX U TBOPYECKHX
CrIoCcOOHOCTEN, CaMOCTOSITEIBHOCTU B MPUOOPETEHUU HOBBIX 3HAHUM, MpU
pemieHMM  (QU3MYECKUX 3a7ad U BBINOJHEHUU OKCIIEPUMEHTAJIbHBIX
MCCJICIOBAaHUMN C UCTIOJIb30BaHNEM HH(POPMAITMOHHBIX TEXHOJIOTHH;

" BOCMHUTaHUE YOEKIECHHOCTH B BOBMOXHOCTU MO3HAHUS 3aKOHOB MPUPOJBI, B
HEOOXOJMMOCTH Pa3yMHOIO HCIOJb30BaHUS JOCTHMIXKEHUW HAyKu U
TEXHOJIOTUN JJI1  JaJbHEUMIIEro pa3BUTHS YEJIOBEYECKOTO OOIIecTBa,
YBOKEHUSI K TBOpPIAM HAyKU U TEXHUKHU; OTHOIICHUS K (PU3NKE KaK K
AIIEMEHTY OOLIEUETIOBEUECKON KYIbTYPBI;

" JUCIOJB30BAaHME TMOJYYEHHBIX 3HAHUA U YMEHHUHA JJIs1  pelIeHUs
PAKTUYECKUX 3a7ad IMOBCEIHEBHOW >KHU3HU, OOecreueHus Oe30MacHOCTH
CBOCH JKM3HHM, PpALUOHAIBHOTO  MPUPOJONOJIb30BAHUA M  OXPaHbI
OKpY>KaroleN Cpebl.

JlocTkeHre 3Tux 1eei 00ecrneuynBaeTcs pelieHueM CIeIyIONuX 3a0ay.:

* 3HakOMCTBO oOyuaromnuxcsa ¢ 3[IP ¢ metomamu uccnenoBaHus OObEKTOB U
SIBJIEHUM TIPUPOJIBI;

" IpUOOpPETEHHE 3HAHUM O MEXaHWUYECKHUX, TEIJIOBBIX, ANEKTPOMATHUTHBIX U
KBAaHTOBBIX SIBJICHUAX, (U3UYECKUX BEIMUYMHAX, XaPaAKTEPU3YIOIIMX OTU
SIBJICHUS;

= (¢opmupoBaHHME YMEHHH HAOIIONATh MPUPOJHBIC SIBJICHUS U BBINOIHATH
OTBITHI, JaOOpaTOpHbIE PabOTHI M JKCIEPUMEHTAIbHBIE HCCIEAOBAHUS C
WCTIOJIb30BAHUEM HU3MEPUTEIBHBIX MNPUOOPOB, IIMPOKO MPUMEHSIEMBIX B
IIPAKTUYECKOW JKU3HU;

" OBJIQJICHUE TAKUMHU TOHATHUSIMH, KaK MPUPOIAHOE SIBJICHUE, SMIUPHUYECCKU
YCTAHOBJIICHHBIA (akT, mpobiaemMa, THUIOTE3a, TEOPETUUYECKHU BBIBOJI,
pe3YJIbTAT AKCIIEPUMEHTAIILHON MPOBEPKH;

" [JOHMMaHHE OTJIMYMA HAYYHBIX JAHHBIX OT HEMPOBEPEHHOW HH(POpPMAIIUU,
IIEHHOCTH HAayKH JJIS YIOBJICTBOPEHUsI OBITOBBIX, MPOWU3BOJCTBEHHBIX H
KyJBTYPHBIX TOTPEOHOCTEN YeIOBEKA.

OcHoBoii  oOyyenus  oOyuwaromuxcsi ¢ 3[[P  Ha  mpenmerax
€CTeCTBEHHOHAYYHOTO IIMKJIa SIBJIIETCS Pa3BUTHE Y HHUX OCHOBHBIX
MBICTTUTEIBHBIX Olepanuii (aHaiu3, CUHTE3, CpaBHEHUE, O000OIEeHHE) Ha
OCHOBE BBITMIOJIHEHUSI PA3BUBAIONINX yIPaXHEHUH, (HOPMUPOBAHUE MPUEMOB
YMCTBEHHON pabOThI: aHAJIM3 UCXOAHBIX JAHHBIX, TJIAHUPOBAHUE MaTepuaa,
OCYUIECTBJICHUE TIOITAIHOTO U HWTOTOBOIO CAMOKOHTPOJIA, a TakKke
OCYIIECTBIISICTCSl TUKBHUIANMS TPOOEIIOB B 3HAHUSIX, 3aKPETUICHHE H3yYCHHOTO
MaTepuana, OoTpaboTKa aJropuTMOB, TMOBTOPEHHE MPOWIEeHHOTO. bombiioe
3HaYeHHE NPUIAETCS YMEHHIO paccka3aTh O BBIIIOJHEHHOW paboTe cC
NpaBUIBHBIM  YIMOTPEOJIGHWEM  COOTBETCTBYIONIEH  TEPMHUHOJOTHU U



COOJIOJIEHUEM JIOTUYECKMX CBsi3e B  wW3iaraeMoM Marepuane. Jlus
obyuaromuxcs 3[1P Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs MO-TIPEKHEMY
SBIISIIOTCSL  XapaKTEePHBIMU: HEIOCTATOYHBIA YPOBEHb Pa3BUTHUS OTAEIBHBIX
NCUXUYECKUX TPOLECCOB (BOCHPUATHS, BHHUMAHUS, MAaMSTH, MBILIUICHUS),
CHIDKCHHBII ypOBEHb MHTEIJICKTYAJIbHOTO DPAa3BUTHSA, HU3KHHA YpPOBEHBb
BBITOJIHEHUS yYeOHBIX 3a/1aHuil, HU3Kas yCHemHocTs ooydenus. [lostomy mpu
u3ydeHnu GU3MKU TpeOyeTcs LeJeHanpaBiIeHHOe HHTEIUIEKTYaIbHOE Pa3BUTHE
obyuaroruxcs ¢ 3I1P, orBedaromee nx 0COOCHHOCTSM M BO3MOKHOCTSIM. YUeT
ocobennocteit obyvarommxcsi ¢ 3[IP tpebyet, uToOBI MpU M3y4YEHUU HOBOTO
MaTepuanga o0053aTeIbHO TPOUCXOIUIO MHOTOKPAaTHOE €ro IMOBTOPEHHE;
pacIpeHHOe PACCMOTPEHUE TEM B BOIIPOCOB, PACKPBIBAIOIINX CBSI3b (PU3UKHU C
KHU3HBIO; aKTyaTH3aIsl IEPBUYHOTO KUZHEHHOTO OMBITAa 00YUYAOIUXCS.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAKOLIET0 MUPA.

dusnka — Hayka o mnpupone. fABieHus npupoabl. PUHNYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4alOT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIECKUX SABJICHHUN C MOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASEHUS Kbl U3MEPUTEIBLHOTO MpHOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME Ia30B, KUJIKOCTEH U TBEPIBIX
(KpUCTaIIIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmomenue — sBneHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHepuuHM. 3aKOH HHEpUHUH. B3auMoaelcTBHE Tell KAaK MpPUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKka WM IIapuka o
HAKJIOHHOM IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.



Pa3znen 4. /laBjieHue TBEPABIX TeJI, s KMAKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHBIIEHUS M YBEJIUYECHUS J1aBlieHUA. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napagokc. Coobuaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBAaHUSA
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBue KUIAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nercTBrsi aTMOC(PEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IUIaBaHUA TeJ: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOLIEHUS IUIOTHOCTEM TeJla ¥ )KUIAKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH Beca Tena B BOAE OT 00bEMa MOTPYKEHHOU B
MKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CWIbL, JEHUCTBYIONIEH Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUIIbI, IEUCTBYIOLIEU HA TEJO
B KHUJKOCTH, OT MacChl Teja.

4. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIONIEH HA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTH. DHeprus.

Mexannyeckast pabora. MOLTHOCTb.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
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«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass dHeprusa. KuHeTtmyeckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUUYECKOW SHEPTUM B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU3OHTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEIUIONPOBOIHOCTD, KOHBEKIIUS, U3IyYEHHE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemmoBoro nsurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaXxJiIeHue Ipu COBEPIIICHUU padOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U padboThl BHEITHUX CHJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MeHE C HAarpeThiM METAJUITMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aMMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIO3ULIMU EKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBO/IHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOe 1osie 3eMJIM M €T0 3HAYCHHE IS )KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. Mcronbp30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHUKHN TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3Mepenne CUIlbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHune U peryJupoBaHUE HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUS U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TMOJS  IOCTOSHHBIX ~MAarHUTOB IIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJISL HAa IIPOBOJIHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIAHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tena, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPTUs CxKaToW NpyuHbl. Kunetnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruH. 3aKOH COXPAaHEHUSI MEXaHWYECKON
DHEPI'UH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.
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10.
11.
12.
13.
14.
15.
16.

CpaBHEHHE TyTe W TPACKTOPHM ABMKEHUS OJHOIO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnronenne MexaHM4eCcKUX SIBICHHM, MPOUCXOASAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUH ITPU CBOOOTHOM IMaJICHUH.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa [Jsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa UIIU TEJICKKHU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpuireHTa TPEHUS CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
MCITOJIb30BAaHUEM HEMOJABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIEOATETHHOM JIBHIKECHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
IIONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3ByKa M BbicoTa TOHA. OTpaxkeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM M pe30HaHCa.
PacnpocTpanenne npoaoiabHbIX U MONEPEUYHBIX BOJIH (Ha MOJEINN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJECOAHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU

rpy3a OT JIJIMHBI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOJa KOJIeOAHUM Ipy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana 31eKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

I L



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa ConHna u JIlynsl. Otpaxkenue cera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrema (¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKPOCKOIIA U TEJIECKOMA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJIa OTPaX€HUsI CBETOBOIO Jy4ya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300pAKECHUS MMPEMETA B TIIIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOTO M MAaCCOBOIO YHUCEIN.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpsbl U3TYyYEHHUS U TOTJIONICHUSI.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPIUM YACTULBI IO TOPMO3HOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
U 0000mIeHWS  TPEIMETHOTO  COACpKaHWS ¥ OMbITa  JCSATEIBHOCTH,
MPUOOPETEHHOTO TIPU MU3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI TOJATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu “3ydyeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0ECIEeYnBAETCS JOCTHKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOydeHus, GopMHUpyeTcs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE TIIOJNIyYEHHBIX 3HAHWM pacrno3HaBaTh M HAyYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4yHbIE OCHOBBI HanOoOJie€ Ba)XXHBIX TOCTH)KEHHI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHUECKOTO UCTOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

.HI/I‘{HOCTHBIC, MCTAIIPpCAMCTHBIC MW IIPCAMCTHBIC PCE3YJIbTATbl OCBOCHMUA

oOyJaromuMucs ¢ 3ajJepKko Tmicuxudeckoro paszsutuas DPAOII OO0 mns
obOyuaroruxcst ¢ 3IIP (Bapuant 7) coorBerctBytoT GI'OC OOO ¢ yuetoMm ux
0COOBIX 00pa3oBaTEIbHBIX MMOTPEOHOCTEH.

N3yuyenue UMKy HA ypOBHE OCHOBHOTO OOIIEr0o 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe uzydeHus Gu3MKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa30oBaHUs

y oOyuarorierocst 0yayT copMHUpOBaHBI CICAYIOIINE TUIYHOCTHBIC PE3yIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOIIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

- BOCHPHUSTHE ICTETHUECKUX KAaYECTB (PU3NYECKON HayKd: €€ TapMOHUYHOTO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) IECHHOCTH HAYYHOTI'0 O3HAHMSA

- OCO3HAaHME IIEHHOCTH (U3MUECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MHpPA, OCHOBBI Pa3BUTHs TEXHOJIOTHM, BAXKHEUILIEN COCTABIISAIOLICH
KYJbTYpBHI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, HMHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a U3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30MacHOro TOBEIEHHUs Ha
TPAHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM OOOpYIOBAaHUEM B
JOMAIIHUX YCIIOBUSX;



- chOpMHPOBAHHOCTh HaBBIKa pPEQIIEKCUU, TMPU3HAHUE CBOETO IIpaBa Ha
OIIMOKY M TAaKOTO K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOIr0 BOCIMTAHUS

- aKTUBHOE y4yacTH€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aluu, Topoja, Kpas) TEXHOJOTUYECKOH W
COLIMAJIBHOM HAIPaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (PUIUYECKUX
3HAHUM;

- HHTEPEC K MPaKTUYECKOMY M3yUYEeHHIO TIpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

- OpHEHTalMsl Ha MPUMEHEHHE (PU3MYECKHX 3HAHWU IJis pelieHHs 3a7ad B
o0JIacTH OKpy’Kalolllel cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OLIEHKU UX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEeH CpeJibl;

- OCO3HaHHUE TJI00aJBLHOTO XapaKkTepa SKOJOTUYECKHX MpoOJeM U MyTel ux
pelieHus;

8) amanTanum K U3MEHSIOIIMMCH YCJOBHUSIM COLUMAJIBLHOM U NPHPOIHOU
cpeabl:

- TMOTPEOHOCTh BO B3aWMOJICUCTBUU MPU BBINOJHEHUU HCCICAOBAaHUM U
POEKTOB (DM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY WU 3HAHUAM
APYTHX,

- TIOBBIIICHUE YPOBHS CBOEM KOMIIETEHTHOCTU 4Yepe3 MPaKTHUYECKYIO
NeATEIIbHOCTD;

- TOTpeOHOCTh B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM yucie GOPMYIUPOBAThH
U7IeH, TIOHSATHUS, TUTIOTE3bI O GU3HUECKIX 00BEKTaX U SABJICHUSX;

- OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JlacTH
bu3uKy;

- IUTAHUPOBAHUE CBOETO Pa3BUTUSA B NPUOOPETEHUH HOBBIX (HHU3UYECKUX
3HAHUM;

- CTpeMJICHHE aHATTM3UPOBAThH U BBISIBIATH B3aUMOCBSI3H TIPUPOIBI, 00IIIeCTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

- OILICHKa CBOMX JCHUCTBUM C YYETOM BIMSIHUS Ha OKPYKAKOUIYIO Cpeny,
BO3MOJKHBIX TJIOOATBHBIX MOCIIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbraTe OCBOEHHS MHporpamMMmbl MO (PU3UKE HA YPOBHE OCHOBHOTO

obmiero oOpa3oBaHus y oOydaromierocsi OyayT copMUpPOBAaHbI MeTANpeAMeTHbIe
pe3yJIbTAaThl, BKIOYAIOIINE I03HABATEIbHBIC YHUBEPCATIbHbBIC yueOHbIC NeHCTBHS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIC  Y4eOHbIE  JEHCTBUS,  PETYJIATUBHbBIC
yYHHUBEpCAJIbHbIE YYeOHBIC ICHCTBUSL.



ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornueckue 1eiicTBUA:

BBISBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbBIE IPU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALMU, OCHOBAHUS AJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMAaTPUBAEMBbIX (aKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISAITh IIPUYMHHO-CJIEICTBEHHBIE CBSA3M IMPU H3YYEHHH (DU3NUECKUX
SBJICHMH W MPOLIECCOB, J€1aTh BBIBOJIBI C MCIOJIb30BAHUEM JI€TYKTUBHBIX
Y MHJIYKTHUBHBIX YMO3AKJIFOUEHHH, BBIIIBUTAaTh THIIOTE3bl O B3aUMOCBA35IX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENILHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUecKOou
3a/layu (CpaBHEHHE HECKOJIbKMX BAPUAHTOB pEUIeHUs, BHIOOp HambOoJjee
MOAXOJSIIET0 C Y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITOJIB30BATh BOIPOCHI KaK MCCIIEJOBATENbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJUTH MO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(GU3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE (PUIUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBENEHHOTO HAOMIOJEHUS, OIbITA, UCCIIEI0BAHNUS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEINONI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSATh Pa3IUIHBIC METObI, THCTPYMEHTHI W 3alpOChI MPU TTOUCKE H
orOope WHGPOPMAIMKM WIM JaHHBIX C y4ETOM MPENIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTABICHUS
uHhopMaAIMl W WUTFOCTPUPOBATH peIIaeMble 3aJadd  HECIOKHBIMHU
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAITASMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0Je OOCYXJEHHs y4eOHOro MaTepuana, pe3yjbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U



BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3aJayd W TOJJCp KaHHe
O1arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMH JPYTHMX YYaCTHUKOB
Jauajora, OOHapyXKUBATh Pa3InIUe U CXOACTBO ITO3HIIHH;

BBIPQKATh CBOKO TOUYKY 3PCHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX;
MyOJUYIHO TPEICTABIISATh PE3YIbTaThl BHITIOJIHEHHOTO (PH3NYECKOTO OIBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MOHMMATh W HCIOJB30BaTh  IMPEUMYINECTBA  KOMaHIHOM M|
WHIUBUIyaIbHOH pa0OThl MpHU PEIMICHUH KOHKPETHOW (HHU3HUYCCKOM
poOJIEMBI;

MPUHUMATh IIEJId COBMECTHOM ACATEIHHOCTH, OPTaHU30BBIBATH JICUCTBUS
mo e¢ OCTIKCHHIO: pacHpeleisaTh POJH, OOCYKIaTh MPOIECCH H
pe3yJbTaThl COBMECTHOM paboThI, 00001IaTh MHEHHSI HECKOJBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAa4€CTBEHHOI'O Pe3yJIbTara Io
CBOEMY HAIpPABICHUIO W KOOPJAWHHPYS CBOM JCUCTBUS C APYTHMH
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITEIILHO C(HOPMYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYAIUSAX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PEIieHUsT (PU3MUECKO 3aJaun W
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYalluu U NIPEJIaraTh IJIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOTO UCCIECOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBILIMXCA CUTYallUd, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;



CTaBUTbh €051 Ha MECTO JAPYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MU pEelIeHnH (PU3NUECKHX 3a/1ad WIn
B YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJB30BaTh  MOHATUS:  (U3MYECKHME U  XUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUS BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPAECKTOPHUs, PaBHOAECUCTBYIOIIAS
cuna, gaedopmanusa  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JIBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIVIEHHOW OCHIO
BpallleHus, Tepenaya JaBICHUS TBEPABIMU TeJIaMH, S>KHUIKOCTAMH H
razamud, atMochepHOe JaBlieHHWe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHMYECKOI SHEpPruu) MO ONHCAHUIO UX XapaKTEpHBIX CBOWCTB U Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SABIICHHUE;
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MpPUMEPHI JIBWKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PHIO, phlUuaru B
TeJe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMMKCHIBATh U3yUYCHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHUS, UCTIONB3YsI
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSKECTH, BEC
Tela, Cuja TpPeHus, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAOIIAs CHJIa, MEXaHW4YeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHJIbI, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHHU3MOB,
KMHETHYeCKass M TOTEHIMAJIbHASI SHEPrus), MpU ONUCAHUM MPABUIBHO
TpakToOBaTh  (PU3MYECKUH  CMBICI  HMCHOJIb3yeMbIX  BEJIMYUH, HUX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,



CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMU,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cul (BAOJb OJHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, mpaBUJIO paBHOBecHs pbryara (0Joka),
«30JI0TO€ IIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE n3 1-2
JIOTUYECKUX IIaroB ¢ ONopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PUIUUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTe pacy€THble 3amadyd B 1-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHaJIN3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/1ay, OLIEHUBATh PEATUCTUYHOCTD
MOJIYYeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
IpeanosjgokeHne  (TUmoresy),  pasinyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBIH pe3yNbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIbITa, JeNaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBITIOJIHATD MPSMbIE W3MEPEHUS pACCTOSAHMS, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEPATypbl C MCHOJb30BAHUEM aHAJIOTOBBIX U
nM(POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3HUECKON BETMYUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO ABWKYULIErOCsl Tela OT BPEMEHM [BHXKEHUS TENa, CHUJIbI
TPEHUSI CKOJILKEHHUS OT Beca Tesa, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IIOIIAAU COMPUKOCHOBEHMSI TEJI, CHUJIIBI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacCTU TeJa U OT IUIOTHOCTU KUJAKOCTH, €€ HE3aBUCUMOCTHU



OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUM
TUTaBaHMSI TEJl, YCIOBHMI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOTO HCCIENAOBaHUs, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh M3MEPEHHUs], CJIeNysl NPEeIO)KEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJE
NPEJIOKEHHBIX TaONuIl U TpaduKOB, JAENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEJIUYMH (TUIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TEjla, CHUJIAa TPEHHS CKOJIbXKEHHUS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOU[as CWiIa, JEHCTByoIlas Ha
NOTPYKEHHOE B KHUAKOCTH TeJO, KOA(D(PHUIMEHT MOJIe3HOro AeHCTBHS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTUUHHBI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTD;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAaHHUA (B TOM YHCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOAA, TUIAPABIMYECKUN IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEpPHl  (HAXOAWTh  HWHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 obecriedueHust 0€30MacHOCTH TpU oOpaIreHn ¢ mpubopamMu 1
TEXHHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOICHUSA
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOIIEeH cpeie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JaUTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHbIE MaTEepHAbI,
pecypcbl cetd VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COJEPKaHUSA, B TOM
quciae MyOJIMYHO JAejaTh KpaTKUe COOOLIEHHsI O pe3yibTaTax IPOEKTOB
WIM Y4eOHBIX MCCIEIOBaHUM, HPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYEHHbI TOHATHHHBIN anmapar Kypca (OU3HMKH, COIPOBOXAAThH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHHUM paclpeeniaTh
O0513aHHOCTH B TpYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJadaMH,
CIIEIUTh 32 BBINOJHEHUEM IUIaHA JACUCTBUH, aJE€KBAaTHO OLIEHUBATh
COOCTBEHHBIH  BKJaJ B  JESATENIBHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHX.

K xoH1y 00yueHus B 8 kijiacce npeMeTHbIE Pe3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKHAE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEparypa, BHYTPCHHSS DHEPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKHAM 3apsil, SJICKTPUUYECKOE I0JI€, TPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PABHOBECHE, CMAaUMBAaHUE, KANIWUISPHBIC SIBIICHUS, UCIIAPEHUE,
KOHJICHCAITUs, TUTABJIICHUE, KpHUCTauIM3amus (OTBEpJieBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIUS, H3JIyYCHHUE),
AJIEKTPU3ALUS TEJ, B3aUMOJCHUCTBHUE 3aAPSI0B, JEUCTBUSA DJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAST UHIYKIIUS)
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3NUECKUX  SIBJICHUUA B
OKpY)KarolleM MHpe, B TOM uucie (U3UYECKUE SIBICHHS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uznydeHue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoaroCcCoB, pOdb MArHUTHOTO TOJISL JJI JKU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHUH;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
¢dusznyeckre BEeIUMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHs, KOIUIECTBO
TEIUIOTHI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJBHASI BIAXXHOCTHh BO31yXa, JJIEKTPUYECKUHN 3apsih,
CUJja TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTUBIIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(¢u3nYEeCKUi CMBICI UCIOJIb3YEMBIX BEIUYMH, 00O3HAYEHUS U €OMHHIIBI
(U3MYECKUX BEIMYMH, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEIWYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHHUS U IPOLECCHI,
WCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETHYECKOW TEOPUH
CTPOEHHS BEIEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHUS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEenu, 3aKOH
JIxoyns—JleHa, 3aKkOH COXpaHEHHMS DHEpPrud, IpPHU ITOM JaBaTh
CJIOBECHYIO (OPMYJIIMPOBKY 3aKOHa M 3alUChIBaTh €r0 MaTeMaTH4YeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMld NMPAKTUKOOPUEHTHUPOBAHHOIO XapaKTEPa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKuX
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DM3MYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3Ys 3aKOHBI H
dbopMyIibl, cBsI3bIBaOIIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCIIOBHUS 3aJadyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U (QOPMYIIHI,
HEeoOXoauMble JUIsi €€ peuieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pPEIIMTh MPH MOMOIIU
(bu3NYeCKUX METO/IOB, MCIOJNb3Yys OMHCAHHE HCCIEeIOBAaHUS, BbBIIACIATDH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh MOpPSAJIKA
MIPOBEJEHUS UCCIIE0OBaHUs, J€J1aTh BBIBOIbI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3nyecKux CBOWCTB TN (KAMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bémMa, TEMIEPATYPbI, CKOPOCTU IPOLIECCA OCTHIBAHUS U
HarpeBaHUsl MpPU MU3IYYEHUHU OT LBETa H3Iyyarolled (MOrJIONIAroNIeil)



MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPHI KUIAKOCTH H
Iom@aaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
NEKTPUYECKUX 3aps/iOB, B3aUMOJEHCTBUE TOCTOSHHBIX MarHUTOB,
BU3yaliM3allMsi MarHUTHBIX TIOJIEH TMOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MarHUTHOTO TOJSi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IPOBEpPSEMBbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEAJIOKEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHJBl TOKA, HAIPSDKEHUS C HCIOJIb30BAHUEM
aHAJOrOBBIX NPHUOOPOB U JATYMKOB (PU3MYECKUX BEJIWYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHON MOTPEIIHOCTH;
IPOBOUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO CONMPOTHUBIICHUS BEIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEaOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHHKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUU, U
BBIUMCIISTh 3HAUCHHE BEJINYUMHBI,

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH TpH paboTe C JIabopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MNPHUHIMIBI  JEHCTBUS HU3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CHUCTEMa OTOIUICHHUS JIOMOB, TMTPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJITMETP, CUETYMK JIIEKTPHUUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIBHBIE
npUOOPHI, HArPEeBATENIbHBIE ANEKTPOIPUOOPHI (MIPUMEPHI), FTEKTPUUECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIONIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIIBHBIE
npuboOpsl MO CXeMaM M CXEMaTU4YHbIM PHUCYHKaM  (3KUJIKOCTHBIM



TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP, JIBUraTeib BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUYECKUX
Hernen ¢ nociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS DIIEMEHTOB JICKTPUUYECKUX LIeTIeH;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOpPMAIMI0O O  MpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbS M COOIIOJCHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IYyTEM CpPaBHEHUS
JOTIOJTHUTENBHBIX ~ UCTOYHUKOB  BBIACHATH  HMH(POPMALHMIO, KOTOpas
SIBJIIETCS] IPOTUBOPEUYUBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeodpazoBanusi THGOPMAILIUK U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KpaTKUE YCTHBIE COOOIICHHUS,
0000mass wuHOOPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTaBIATh pPE3yIbTaThl
MPOEKTHOM WJIM HMCCIEAOBATENbCKON NEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
CONPOBOXK/IaTh BBICTYIUICHHE NPE3CHTALNEN;

IOpU BBINOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEAUTH 32 BBINOJHEHUEM ILJIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBAaThb COOCTBEHHBIM BKJIAI B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCIICTBUE,
MPOSIBJISISI TOTOBHOCTH pa3peaTh KOH(MIUKTHI.

K koHIy 00yueHus B 9 kJjiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KU, LEHTP TSHKECTH, a0CONIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus
BOJHBI, 3BYK, WH(PA3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHEI,
TIKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U TalbHO30PKOCTD,



CHEKTpPbI UCIyCKaHHs U MOTJOLIEHUs, anb(da, OeTa- U ramMmma-u3IydeHus,
W30TOIIBI, SIEPHAS] SHEPIETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
naJicHuEe Tel, pABHOMEPHOE JBUKEHHE 110 OKPY>KHOCTH, B3aUMOJEHCTBUE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOATeNIbHOE IBUKECHHUE (3aTyXarlollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHUE
3BYyKa, MPSMOJIMHEHHOE PpacIpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHUE OEJIOTr0 CBETa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSBJICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHUS B MPHUPOJE:
IPWINBBI U OTIUBHI, ABMKEHUE MIaHeT COJTHEYHOU CHCTEMBI, PpEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAMUTH IMPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIIOIB3YS
¢usznyeckue BENUYMHBI (CpeIHSSi W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOpPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Tela, HUMIYJIbC Tella, HMIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHILMAJIbHAs JHEprus Teda,
NOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KHHETHYECKas SHEprus, IOJHAs MEXaHW4YecKas SHEeprus,
NEepPHOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, I10KA3aTelb MPEIOMIICHUS CPENbl), P OMHCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HUCIHOJIB3YEMBIX BEIWYHH,
00O3HAYEHUSA M EIUHHIBI (PU3NYECKUX BEIMYWH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUYMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;



XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruU, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMIIYJIbCa, 3aKOHBl OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOI0 U MacCOBOTO YHUCEII
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIMChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISIBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
1IaroB C ONOPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MYECKHUX SIBICHHIA,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONUparoluMecs Ha cuctemMy u3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaThb KpPAaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HA4YeHHUS (PU3NUYECKOU
BEJINYMHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOHO pEUIUTh NpPU MOMOUIU
(GU3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH NOPsJKa
IIPOBEICHHUSI  UCCIEIOBAaHUS, JI€JIaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHA, 3aKoHa
COXPAaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPY>KHMHHOTO
MasTHHKA OT Macchl Ipy3a M KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYAbl MAJIIX KOJI€OaHUH, MPSIMOJIMHEHMHOE PaCIpOCTPAHCHHUE CBETA,
pasyiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHHWsl MpeaMera B coOuparomiei
JUH3e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpyZoBaHUsl, ONUCHIBATH XOJI OMNbITa W  €ro  pe3yJbTaThl,
(opMyIIMpOBaTh BHIBOJIBI;

IPOBOJUTH NPU HEOOXOJIUMOCTH CEPUIO MPSMBIX U3MEPEHUM, ONpeaesss
CpeqHee 3HAYCHHE W3MEpPSAeMON BeIMYMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeil JUH3bI), OOOCHOBBIBATH BBIOOp cmoco0a H3MepeHus
(M3MepUTENIbHOTO PUOOpPa);



OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
WCIIOJB30BaHUEM MPSIMBIX H3MEPEHHUI (3aBUCUMOCTh IMYTU OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUHM 0€3 HadalbHON CKOPOCTH, IEpUOja
KOJICOAaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTH
bu3MUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JI€JaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHHS (U3MUECKUX BEJIMYUH (CpeIHss
CKOPOCTb M YCKOPEHHE Tejla TMpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MAaJleHUs, KECTKOCTh MPYKHUHBI, KO3PPUIUEHT
TPEHUsI CKOJBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTh, 4YacTOTa U
nepuoJl KojeOaHWii MaTeMaTHYecKOro W MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHUS, COOMpATh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHUS, CICIys MPEIIOKECHHON WHCTPYKITUHU, BBIYUCIISTH
3HAUEHHE BEJIMYMHBI U aHAIM3UPOBAThH MOJYYCHHBIC PE3YIbTAThl C YIETOM
3aJJaHHOU MOTPEIIHOCTU U3MEPEHU;

cOOJII01aTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py10BaHUEM;

pa3nuyaTh OCHOBHBIE TIPU3HAKH M3YYEHHBIX (DU3NYECKUX MOJIeTeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUIAHETapHas MOJelbh aTroMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/APa;

XapaKTEePU30BaTh TMPHUHIUIBI  JIEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha MX oONuUcaHus (B TOM YHCIIE:
CIUZOMETP, MATYMKW TIOJOKECHUSI, PACCTOSHUSI W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXOoaumble (puznueckue
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTMUYECKHX IMPOIECCOB
Opy peHieHUuH Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300paXKEHH B IJIOCKOM 3€pKajie U cOOMparoLIeil TuH3e;
OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
JKU3HU Il oOecnieueHrs 0e30MacHOCTH MpU 00palleHuu ¢ nMpudopamu u



TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3J0POBbS U COOIOACHHUS
HOPM 3KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEN CPELE;

OCYIIECTBJIATh TOUCK WHPOpManuu (U3NUECKOTO COJICpPKaHUS B
HHTepHeTe, caMoCTOATENBHO (OPMYIIUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIM Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENIbHBIX NUCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JUTEpaTypy  (PU3MYECKOro COAEp X aHHs, CIPAaBOUYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uH(pOpMAMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MWCIOJIB30BaThb  W3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa

11 ®dusuka - HayKa O IPUPOJE 2 bu6muorexa LHOK
' K PHpOA https://m.edsoo.ru/7f416194
bubnnorexa [JOK
1.2 ) 2 1
R https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EcrecTBeHHOHAYUYHBIH METO TO3HAHHS 2 1 o L6104
Hroro mo pazueny 6

Pa3nes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTa 1 bubmorexa LOK
' P B https://m.eds00.ru/7f416194
59 JIBU>KeHUE U B3aUMOJICHCTBUE YACTHII 2 1 bu6mmorexa [IOK
' BELIECTBA https://m.eds00.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPETATHRIE COCTONHI Befmectsa https://m.edso0.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndyeckoe JBUKEHHE 3 bubnnorexa [IOK

https://m.edsoo0.ru/7f416194

3.2 Huepuus, macca, II0THOCTh 4 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

bubmuorexa [JOK

33 Cuna. Bugst i 14 2 https://m.edso0.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laBieHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Hasnenue. [lepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TEIaMH, JKUJIKOCTSIMH U Tra3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Hlaprerie KAKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATmoChepHOE AaBCHHe 0 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTHU U Ta3a Ha NOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
>1 Pabora 1 MomHOCTE 3 1 https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctere mexarmsM > 1 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
>3 Mexatireckas SHepris 4 1 https://m.edso00.ru/7f416194
Wroro no pazueny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN 2IEKTPUUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHHE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIC T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUCCKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

https://m.edsoo.ru/7f41a4a6

bubmuoreka [JOK
4.2 JIH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 MoryiomeHue cCBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpoetiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTE1bHO-0000IAK0IIM I MOYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 5 bubnnorexka [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoxka

Koaun4gecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThI

IIpakTnyeckue
padoThI

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusuka — Hayka o npupoze. SBieHus
npupobl. usndeckue sBICHU

MeXaHI/I‘leCKI/Ie, TCILIOBBIC, DJICKTPHUYCCKUC,
MarauTHbIC, CBETOBLIC, 3BYKOBBIC SIBJICHU

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIEPaTyphl MPU TOMOIIH KUIKOCTHOTO
TEPMOMETPA U JaTUMKA TEMIIEpaTyphl"

Kak (u3uka u npyrue ecrecTBEHHbIE HAyKH
U3y4aroT npupoxay. EcrecTBeHHOHAaY4YHbIN
MeTo[] Ho3HaHusl. OnucaHue pU3NIeCcKuxX
SIBJICHUM C IIOMOLIBIO MOJEIIEH

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[IpoBepka runoTess:
JATBHOCTH TIONIETA MAPUKa, TYIIEHHOTO
TOPU30HTANILHO, TEM O0JIbIlIe, 4YeM OOJIbIIe
BbICOTA ITycKa"

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEILECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEIICCTBA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

Ypoxk-uccnenopanue «OnbITHI 1O

9 HaOJIFOJICHUIO TEIIJIOBOTO PAaCIIUPEHUS
ra3oB»
10 ArperaTHbple COCTOSIHHSI BEIIECTBA
B3anmocBs3b Mexy CBOMCTBAMU BEIIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUAX U UX bubnnoreka [HOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHhIX COCTOSTHUN BOIBI
12 Mexanunueckoe ABuxkeHue. PaBHoMepHOe U bubnnoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [IOK
13 CkopocTtb. EquHHIIBI cCKOpOCTH
p JUTHIH p https://m.edsoo.ru/ff0a079c
14 Pacuet nmytu 1 BpeMeHU ABUKECHUS bubmmorexa [JOK
yt P A https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3akon unepiuu. Bzanmoseiicteue
15 TEJI KaKk MPUYUHA U3MEHEHHUS] CKOPOCTH bubmorexa HOK
p P https://m.edsoo.ru/ff0a0c10
JBUKEHHS TET
IInoTHoCTH BemiecTBa. PacueT Maccel u bu6mmorexa [IOK
16
o0Bema Tena 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas pabota «Onpenenenue
IJIOTHOCTH TBEPAOTO TEIa»
Pemenue 3agau nmo teme "IL1OTHOCTH bu6mmorexa [IOK
18 "
BEIIECTBA https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabora «3yueHue
20 3aBHCUMOCTH pacTsKeHH (1edopMarun)

MIPYKUHBI OT MPUJIOKEHHON CHUIIBD»



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21

SIBneuue tarorenua. Cria TSHKECTH

CBA3b MEXY CHUJION TSXKECTH M MAaCcCOM Tea.

bubmuoreka [JOK

22 Bec Tena'; Pemenue 3amay mo treme "Cuita httos://m.edsoo.ru/ff0al778
TSKECTH

93 Cuna TsKeCTU Ha IPYTUX IUIaHEeTax. bubnnoreka [HOK
Du3nyecKue XapakTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepeitite ciu. JlutamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec rena. Hepecomocrs https://m.edsoo.ru/ff0al778

26 CrnosxeHue AByX CUJI, HAIIPaBJICHHBIX T10 bubnnoreka [JOK
OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70

97 Pewenne 3anau o reme
"PaBHonericTByromas cui'"

28 TpeHue cKoJIbKEeHUs! U TPEHHUE MOKOSI. bubnuoreka [IOK
Tpenue B Ipupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtophast pabora «3yuenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnoreka [JOK
CHWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIOIIEH CUIIBI
Pemenue 3amgau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxenue cuny, «Cuib, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIAS CUIT»
KonTpomnpHas paboTta o Temam:
32 «Mexanunueckoe JBUKEHUE», «Macca,

MJIOTHOCTBY, «Bec tenay, «['paduaeckoe



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

I/1306pa}K€HI/Ie CHIID», «Cup»

Jasnenue. CriocoObl yMEHbILICHUS U bubnmoreka [JOK
33
YBEJIMUCHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb JIABJICHHMS ra3a bubnmoreka [JOK
34 i
OT 00BEMa, TEeMIIEPATYPBI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBieHust TBEPIBIMU TEJIAMH, bubmuorexa [JOK
JKUJIKOCTSIMH U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B *KHUIKOCTHU U rase, BEI3BAHHOE bubnnoreka [JOK
JIEUCTBUEM CHUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad no teme «/laBiieHue B bubmuorexa [JOK
JKUJIKOCTH U Traze. 3akoH Ilackams» https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coo6
OODIIATOTIHECH COCY B! https://m.edsoo.ru/ff0a2970
39 [MuapaBnuyeckuii mpecc bubmorexa HOK
o P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBON KUIKOCTHBIN
Hacoc
AtMmocdepa 3emiu. [Ipuannb
41 CYIIIECTBOBaHUS BO3IYIIIHOW 000JIOUKH bubnuotexa [JOK
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YPOBHEM MOPS
bu6mmorexa [IOK
42 B LA
ec Bo3ayxa. ATMocepHoe aBIeHHE https://m.edsoo.ru/ff0a2b5a
N3mepenne armocdeproro nasnenus. OnbIT bubnmoreka [JOK
43
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHUS OT bubnmnoreka [JOK
BBICOTBI HaJ| YPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bbapometp-anepouna. AtmocdepHoe naBieHNE bubmuotexa [JOK



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

Ha Pa3/IMYHbIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenue 3amau mo reme "AtmochepHoe

46 "
JTaBJICHUE
47 JlelicTBHE )KUJIKOCTHU U ra3a Ha OTPYKEHHOE bubnmoreka [JOK
B HUX T€JIO0. ApXUMeEIOBA CHJIa https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «Ornpeneneaue
48 BLITaJ]';I)KI/IBzIOHlepﬁ CHUIBI, z[eé)CTBy}omeﬁ Ha Bubmaorexa ITOK
https://m.edsoo.ru/ff0a33fc
TEJO, MOTPY>KEHHOE B JKUJKOCTH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanne 3aBUCUMOCTH Beca Tella B bubmuorexa [JOK
BOJI€ OT 00bEMa NOTPYKEHHON B HKHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
bu6mmoreka [IOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYHUPOBAHUE JOAKU U
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no temam: «IlnaBanue
52 cynoB. Bo3nyxonnaBanuey, «/laBnenue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, KUIAKOCTEH U Ta30B)»
KontponbHas padota o Teme «/laBienne
53 TBEPABIX TN, KUAKOCTEN U Ta30B» /
Bcepoccuiickas mpoBepodHas padboTa
bu6mmorexa [IOK
>4 Mexarmecias pabora https://m.edsoo.ru/ff0a3f82
bubmuorexa [JOK
55 MongocTs. EARHAIE MOMEOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacyér MOIIHOCTH,



https://m.edsoo.ru/ff0a2fc4
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pa3BUBaEeMOM TMpHU MOIBEME IO JIeCTHHIIE"

IIpocTeie Mexanu3Mmbl. Peryar. PaBHoBecue

57
CHWJI Ha pblyare
Pbruaru B TexHuKe, ObITY U IPUPO/IE.
58 JlaGopaTopHnas pabota «}II/Iccnpez[IZ)BaHI/Ie 0.5 bubmmorexa [JOK
B https://m.edsoo.ru/ff0a478e
YCIIOBUI paBHOBECHS pblyara
59 Pemenwne 3agay mo Teme «Y cI0BHS bubmuorexa [JOK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumuent nose3noro neicTpust
60 Mexanu3ma. Jlaboparopras pabora 0.5
«M3mepenne KIIJI HaKITOHHOM IIIIOCKOCTHY
61 Pemrenne 3amau mo reme "Pabora, bubmuorexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckast sueprusi. Kunernueckas u bubnnoreka [JOK
MOTEHINATbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUn bubmmorexa [OK
https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAJIBHOE OIIPEIEIICHNAE
64 N3MEHEHHSI KWHETHYECKON ¥ MOTEHITMATbHON 1
SHEPTUHU MPU CKATHIBAHUU TEJIA TI0
HaKJIOHHOM MJIOCKOCTH"
65 KonTponbhas pabota no teme «Paborta u
MOIIHOCTb. DHEPT U
66 PesepsHslit ypok. Pabota ¢ TekcTamu 1o bubnnoreka [JOK
TeMe "MexaHn4decKkoe IBIKeHne" https://m.edsoo.ru/ff0a4ee6
67 PesepBHslit ypok. Pabota ¢ Tekctamu 1o bubnnorexa [JOK

TeMme «/laBnenue TBEPABIX TEN, )KUAKOCTEN U

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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ra3oB» / Beepoccuiickas npoBepouHas

pabora
PesepBHbIii ypok. PaboTa ¢ TekcTamu 1mo
68 1
teme "Pabora. MomHocTh. DHeprus"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Kontpoabubie  IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHBIE 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPAOTO, JKUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BEIIeCcTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETUYECKOU TEeOpUH
bu6mmoreka [JOK
5 Kpucrannmueckue u amopgHbie TENIa 1
p Pe https://m.edsoo.ru/ff0a5800
6 CMauuBaHue U KanWIISIPHOCTD. 1 bubnnoreka [JOK
IToBEpXHOCTHOE HATSAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs13b TEeMIEpaTypsl CO 1
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHII
9 Buyrpennss sueprus. CnocoObl U3MEHEHus 1 bubnuorexa [IOK
BHYTPEHHEHN SHEPTrUun https://m.edsoo.ru/ff0a5c60
bubmuotexa [JOK
10 Buasl Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

Ypok-koudpepennus "[IpakTuyeckoe

11 HCIIOJIb30BaHUE TEIJIOBBIX CBOWCTB BEIIECTB bubmmorexa LIOK
" https://m.edso0.ru/ff0a65c0
Y MaTEepUaJIOB B LEJSIX YHEProcOepeKeHHs
12 KonunuectBo TemnoTel. Y aenpHas bubmuorexa [JOK
TEIIOEMKOCTh https://m.edso0.ru/ff0a6976
13 YpaBHeHue TeII0Boro 6agaHca. bubnnoreka [HOK
TennooOMeH u TEMI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccrnenoanue
14 SIBJICHHSI TETNIOOOMEHA MPY CMEITUBAHUN bubmmorexa [JOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiuei BOAbl
Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO
15 JUISl HATPEBAHUS TEJa U BBIAEISEMOr0 UM
IIPU OXJIAXKJICHUU
16 JlabopaTtopHast pabora "Ornpeznenenue bubnuorexa [JOK
yEIbHON TEMJIOEMKOCTH BeliecTra" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUMBa. Y IeJbHas TerIoTa bubnuoteka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenne n oTBEpAEBaHUE
18 KPUCTAJTIMYECKUX TeJl. Y IebHasl TEII0Ta bubnuorexa LIOK
p ’ https://m.edsoo.ru/ff0a71d2
TUTaBIICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yeJIbHON TEIJIOTHI TUIaBJIeHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHJEHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
21 napooOpa3oBaHUs U KOHJCHCAIUH. bubnuorexa [IOK

3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a65c0
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https://m.edsoo.ru/ff0a7088
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https://m.edsoo.ru/ff0a6bb0
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22

Bnaxunocts Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne OTHOCUTEILHON BIAKHOCTH
BO3ayXa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemrenne 3a1a4 Ha onpeacICHUE BIa)KHOCTHU
BO3ayXa

24

[TpuHLIMIIBI paOOTHI TEIJIOBBIX JBUTATENEH.
[TapoBast TypOuHa. JIBuraTesb BHyTPEHHETO
CrOpaHUs

25

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOIIEH CPEAbI

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMsI U IPEBPALLCHUSI SHEPTUU
B TEILJIOBBIX IIpOLIECCaAX

27

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME
"TermioBsle aBiieHus. I3Menenne
arperaTHbIX COCTOSIHUH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbHas pabora no teme "TemioBsie
sBNIeHNA. MI3MeHeHne arperaTHbIX COCTOSHUM
BelecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3HeKTpH3aHI/I${ TCII. I[Ba poaa
QJICKTPUYCCKUX 3apA10B

30

Ypok-uccnenoBanue "IneKTpusanus Tel
WHAYKIMEN U TIPU CONIPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apspKEHHBIX TENl. 3aKOH
Kynona

bubmuorexa [JOK
https://m.edsoo.ru/ff0a87e4

32

DnekTpuueckoe nose. HanpskeHHOCTh
ANEKTpUUECKOTO nojs. [IpuHumn
CYNEPHO3UIUU IEKTPUUECKUX MTONEH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenn SJICKTPHUYCCKUX 3apsA10B.



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
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https://m.edsoo.ru/ff0a8a0a

DnemeHTapHbIi 3apsia. CTpoeHrue aToMa

34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bubmuorexa [JOK
COXpaHEHUs JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenune 3a1ay Ha IpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUS €0
36 cymecTBoBaHus. MicTouHukm bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpoxk-uccnenosanue "Jleiicteue
38 3JICKTPUYECKOTO TOJISI Ha MPOBOJAHUKHU U 1
JIADTIEKTPUKH"
39 DNEKTPUYECKUN TOK B METAIUIAX, JKUIKOCTSX bubnnorexa [HOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas LeMb U €€ COCTaBHbIE YaCcTH
41 Cuna toka. JlabopatopHas pabota 05 bubnuotexa [JOK
"M3MepeHue U peryInpoBaHue CUJIbI TOKa" https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaGopatopHas pabota "H3mepenue u 0.5 bubmmorexa LIOK
| https://m.edsoo.ru/ff0a9e14
PETYJIHPOBAHKE HATIPSHKCHUS
43 CornpoTuBieHUE NPOBOAHUKA. Y AEIBHOE bubnmnoreka [JOK
COIPOTHUBIICHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCUMOCTh
44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOJHUKA OT €r0 JUIMHBI, MIOMAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeUeHus: U MaTepuana”
45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKCHMUS. bubmuotexa [JOK



https://m.edsoo.ru/ff0a8ef6
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3akon Oma 1S yyacTka enu

https://m.edsoo.ru/ff0aad44a

JlaGopaTtopHast padota "HcciaenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3

bubmuoreka [JOK

40 PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COEJIMHEHUS IIPOBO/IHUKOB
JlaboparopHnas pabota "IIpoBepka npaBuia
48 CJI0’KEHUS HAPSKEHUN MTPU bubnnoreka [JOK
IIOCJIEIOBATEIIbHOM COCINHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaboparopHas padota "IIpoBepka npasuia
49 TUTSt CII?IJII)I I’)IOKa Ir)IpI/I napanIJ)IeHLiOM ’ bubmorexa LHOK
| https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3a1ay Ha npumeHeHune 3akoHa OMa bubnnorexka [JOK
JUISL PA3JIMYHOTO COEIMHEHHUSI IIPOBOJIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnuoteka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
paboThI ¥ MOLTHOCTH JIEKTPUUYECKOT0 TOKA" https://m.edsoo.ru/ff0ab3e0
DJeKTpuYecKue 1eny U MoTpeduTenn
53 3JIeKT§I/IquK017I SHEPruu B 6II)>ITy. Kopotkoe bubnuorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubnuorexa [IOK
" X B3aumoneiicTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUIECKUNA TOK"
55 KonTtponbhas paborta mo teme bubmuotexa [JOK
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"DneKkTpuuecKue 3apsabl. 3apsSKEHHbIC Tella
U UX B3auMoaeucTBus. I10CTOSHHBIN
aeKTpudecKuii ToK" / Beepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/ff0abea8

56 [TocTostHHBIE MATHUTHI, UX B3aUMOJICHCTBHE
57 VYpoxk-uccienosanue "M3yuenue nosnei 1 bubnnoreka [HOK
MTOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruauTHoe nosie. MaruuTHoe 1osie 3eMiIi 1 bubmuorexa [JOK
€ro 3Ha4Y€HHE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nosie
59 AIEKTPUUECKOTO TOKa MaruuTHoe mosie bubmorexa LHOK
P https://m.edsoo.ru/ff0acld2
KaTYIIKH C TOKOM
[IpuMeHeHne 3IEeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHnas padota "M3y4eHue AeicTBHS 0.5 bubmorexa LHOK
PaToPHAt b Vi | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha TMPOBOJIHUK C TOKOM
DIIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoIBUTaTenei B
61 TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCHIOPTE bubmorexa HOK
yerp | P pre. https://m.edsoo.ru/ff0ac86c
JlaboparopHnas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarTens"
62 Omnbitel Dapanes. 3aKOH AMEKTPOMArHUTHOM
uHaykuuu. [Ipasuio Jlenna
OnextporeHepatop. CriocoObl MoTyyeHHs
63 ANEKTPUUYECKON SHEPTUHU. DIIEKTPOCTAHIINN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU
64 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DNIeKTpUUECKNE U MATHUTHBIC SIBIICHUS"
65 KonTtponbhas pabota mo teme bubmuotexa [JOK



https://m.edsoo.ru/ff0abea8
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"DNEeKTpUYECKHUE U MATHUTHBIE SIBJIICHUS"

https://m.edsoo.ru/ff0acb14

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo

bubmuorexa [JOK

06 teme "TemnoBsbie siBeHUs " 1 https://m.edsoo.ru/ff0acc5e

PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
" . . " bubnmoreka [JOK
67 teMe "I1oCTOSHHBIN AIEKTPUIECKU TOK" / 1
5 https://m.edsoo.ru/ff0acdc6

Bcepoccuiickas npoepounas pabota

68 PesepBHbIii ypok. PaboTa ¢ TekcTamu mo 1
teme "MarauTHele siBieHus"

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 145
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9 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne uudpoBbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Mexanunyeckoe aBuxkeHue. MarepuanbpHas 1
TOYKa
5 Cucrema orcuera. OTHOCUTEIIFHOCTD 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE NpSAMONIMHENHOE IBUYKEHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIUHENHOE IBUKECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 bubmuoreka [IOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHMHOTO
6 paBHOYCKOpEHHOTO ABIKeHU. [ paduk 1
CKOpPOCTH
JIaGoparopnas padora "Onpenenenne
7 CKO peHI/I;II) Tenf npu aBHopcxo €HHOM 1 1 bubmorexa LOK
YOIKOP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CBoboaHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH.
9 Ilepuon II; yacTtora 00 ameHHﬁpJ};);HeﬁHaﬂ u 1 bubmmorexa TIOK
P P ' https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
11 Ilepssiii 3akoH HptoToHa. BekTop cuiibl bubmuotexa [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubnuoreka [JOK
PaBHOpelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
. bubmmoreka [JOK
13 Tperuii 3akon Hetorona. Cynepno3unus cui https://m.e dSO(I)_.[ru /026982
14 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB bubmmoreka [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon I'yka ﬁ::fggggg;gglﬁfmecaz
16 Pemenue 3anay no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubmmoreka [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
Bbu6moteka [JOK
18 Cina Tpetis https://m.edso:)_.[ ru/ff0af738
19 Pemenue 3amau mo reme «Cuiia TpeHuUsD» Egg?;ﬁf:g;gﬁ};oa £226
20 Jlaboparopnast pabota "Onpenenenue bubmuoreka [IOK
Kod(hduUIIMeHTa TPEHUS CKOBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3agau nmo reme "3akonsl HeroToHA. bubmmoteka IIOK
Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ff0afb8e
99 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO bubmuoreka [IOK
TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koHpepeHmus "J[BIkeHre Tell BOKPYT
23 rpaBUTallMOHHOTO LeHTpa (ConHevHas
cucrema). ['anaktuku"
24 Pemenue 3agau nmo reme "Cuna TSHKECTH U bubmuoreka [{OK
3aKOH BCEMHUPHOIO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMHuueckasi CKOPOCTb. bubnmnorexa [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
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HesecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBeCcHE MaTepruabHOM TOUKH.
AGcomoTHO TBEpIOE Teno. PaBHOBecHe

bubnunoreka LIOK

26
TBEPAOTO Teja C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ffOafe36
BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
PaBHOBeCcHE MaTepruabHOM TOUKH.
97 AobcomotHOo TBEpAOE Teno. PaBHOBecue
TBEPJOTO TENA € 3aKPEIVIEHHOW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
28 Pemenue 3agaq mo reme "MOMEHT CHJIBI. bubmuoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEMe
29 "MexaHn4YeCKO€e IBIKEHNE buGnuorexa [IOK
N . https://m.edso0.ru/ff0b0408
BzaumopeiictBue ten
KonTponbHas padota no teme
30 "MexaHn4YecKOoe IBMKEHHE bubnmorexa IOK
N " ' https://m.edsoo.ru/ffob06ec
B3aumopeiictBue Ten
Nmnynec Tena. Umnynse cuitel. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u brbmmorexa LTOK
p y o 20 https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJeicTBIE
32 Pemrenue 3ampau no reme "3akoH coxpaHeHUs bubnnorexa [JOK
ummynsca" https://m.edso0.ru/ff0b096c
33 Ypok-koH(pepeHus "PeakTUBHOE IBIKEHUE
B IIPUPOJIE U TEXHUKE"
bubnunorexa LIOK
34 Mexanunyeckas paboTa U MOIITHOCTD
p HI https://m.edsoo.ru/ffOb0a84
35 PaGota cubl TSKECTH, CUITBI YIIPYTOCTH U bubnuotexa [JOK

CHJIbI TPCHUA

https://m.edsoo.ru/ff0b0db8



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
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JlabopaTtopHas pabora «OnpeneneHue
paboThI CUJIBI TPEHHSI ITPH PABHOMEPHOM

36
JBIKEHUHU TeJja M0 TOPU30HTATBLHON
MTOBEPXHOCTH»
37 CBs13b 2Hepruu u padotsl. [loTeHmanpHas
JHEpTruUs
Kunernueckas sneprus. Teopema o bubnmnoreka HOK
38 .
KMHETUYECKOU SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUN B MEXaHUKE
40 Jlaboparopuas padota «/3y4eHne 3aKoHa bubnnorexa [JOK
COXpaHEHUs SHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe IBMIKEHHUE B €TO bubnuoreka [{OK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoieOanus. BeIHyXIeHHBIC bubanorexa [JOK
koJsiebanms. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtnyeckuii U Npy>KUHHBIA MAsITHUKA
Ypok-uccienoBanue «3aBUCHMOCTh TIEPHO/Ia
44 KOJICOaHMI OT JKECTKOCTH IT WHEI K MaCChI bubmorexa HOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHne SHePTUN IPU MEXAHHIECKUX
KoJIeOaHMIX
JlabopaTopHas paborta «Onpeaenenne
46 qaCToI;LI Hpne Ifo a KoneGaiHﬁ MPY>KUHHOTO bubmorexa I[JOK
pHoa Py https://m.edsoo.ru/ff0blaec
MasITHUKA
JlabopaTopHnas padora «IIpoBepka
47 He3aBFI)/ICI/Il\I:0CTI/IpHe nojaa IfonegaHHﬁ rpysa bubmorexa I[JOK
pHOA py3a, https://m.edsoo.ru/ff0b197a
MOJIBEILIEHHOTO K HUTH, OT MAacChl Tpy3a»
48 Mexanndeckue BotHbI. CBOHCTBa bu6nunorexa LIOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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MEXaHHUYCCKHX BOJIH. HpOI[OJ'IBHLIC n
IIOIIEPCYHBIC BOJTHBI

https://m.edsoo.ru/ffOb21fe

Ypok-koHpepeHnius "MexaHHIeCKUe BOJHBI

49 R .
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
50 3ByK. Pacripoctpanenne u oTpakeHHE 3ByKa
51 Ypok-uccnenosanue "HabmoneHue
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'pomMKoOCTb 3ByKa U BBHICOTA TOHA.
AKYyCTUUYECKUI1 pe30HAHC
53 Ypok-koHpepeHus "YnbpTpa3ByK u bubnnorexa [JOK
nH(}pa3ByK B IPUPOJIEe U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "3akoHbI cOXpaHeHUsl. MexaHnuecKkue bubmmorexa [IOK
P . https://m.edso0.ru/ff0b25f0
KOJIeOaHUs U BOJTHBI
Kontponbnas pabota mo teme "3akoHbI
55 coxpaHeHus. MexaHu4ecKkue KojiebaHus u
BOJIHBI"
DNeKTPOMarHuTHOE TOJIE. bubmuoreka [IOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpok-konpepenuus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanne bu6muoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3H"
VYpok-uccnenosanue "M3ydeHne cBoicTB
but6mmorekxa [IOK
59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
| https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO Tesie(oHa
60 Pemienue 3a1a4 Ha onpe/iesieHHe YacTOThl U



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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JJINHBI SHGKTpOMaFHI/ITHOﬁ BOJIHBI

DeKTpOMarHuTHas MpUpoJia CBETA.

bubnunoreka LIOK

61
CxopocTth cBeTa. BoiiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsimMonuHeitHoe
62 acrnpocTpaHeHue csera. 3armenus ComiHIa u bubmmorexa LIOK
pacipocip ' https://m.edsoo.ru/ff0b3658
Jlynbl
3aKOH OTpakeHHs cBeTa. 3epkana. Pemenue
63 3a/la4 Ha MPUMEHEHHE 3aKOHA OTPAKEHUS bubmmorexa [IOK
P P https://m.edsoo.ru/ffOb38c4
cBeTa
[Ipenomiienue cBeTa. 3aKOH MPETOMIICHUS bubnuorexa [IOK
64
cBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 I/IcnonbsoBzEI)de Honﬂorpo BHYTPEHHETO bubmmorexa [JOK
yip https://m.edsoo.ru/ffOb3c5c
OTPaKCHUS B ONTHYECKHUX CBETOBOAX
Jlaboparopnast paborta "HccnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS CBETOBOTO
Jy4a OT yIJia MajieHus Ha TpaHulle "BO3IyX-
crekso""
Ypok-koHpepeHnus "Vicnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPaXKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunorexa LIOK
68 JIua3el. OnTHYECKAast CHyIa JINH3BI
https://m.edsoo.ru/ff0b3f2c
but6mmorekxa [IOK
69 [TocTpoenue n300paxeHu B TUH3aX
p p https://m.edsoo.ru/ff0b444a
Jlaboparopnas padota "Onpenencaue
paTopHai p P N bubmuoreka [{OK
70 (hOKYCHOTO PACCTOSIHHS ¥ OTITUYECKON CHJIBI

cobOuparomien TUH3b"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0b4206

7 Ypok-koHpepenmus "OnTuueckre TMH30BbIE bubmmoreka [JOK
ipubopsr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak onrtuueckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koupepenuus "edexrs 3penus. Kak
COXPAaHUTH 3peHue"
Paznoxenue 6enoro ceera B crieKTp. OMBITHI
74 Hrrorona. CnokeHue CrieKTpaabHbBIX IIBETOB. buGnuorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Jlucniepcus cBeTa
Jlaboparopnas padota "OnbIThI 10
75 Pa3IoKEHUI0 OENIOro CBETa B CIIEKTP U bubmmoreka [JOK
BOCIPUSATHIO I[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOII0/IEHUU Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-npakTukyM "BoiHOBBIE CBOMCTBA
76 cBeTa: AMcrepcus, MHTepdepeHuns u
mugpaxus”
77 OmnpiTel Pe3epdopa u uranerapHas MOJENb bubnnorexa [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atroma bopa
79 Hcnyckanue 1 MOTJoneHNe CBETa aTOMOM. bubmuoreka [IOK
KBanTe1. JInHEHUaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-nipaktuky™m "HabnrogeHue criekTpoB bubnmnoreka [JOK
HCITYyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PangnoakTUBHOCTE U €€ BUIBI bubmorexa TIOK
https://m.edso0.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubnmnoreka [JOK
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PannoaktusHbIe NpeBpanieHus. M3oromnsl bubmuotexa [IOK



https://m.edsoo.ru/ff0c0a7e
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https://m.edsoo.ru/ff0clal4

Pertennie 3agad o reme: "PagmnoakTUBHBIE

bu6nmoreka [IOK

84 npeBpaieHus " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmnanga

86 Ypok-koHpepenmus "PagunoakTuBHBIC bubnmnoreka HOK
W3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 SnepHble peakiy. 3aKOHbI COXPAaHEHUS bubmuoreka [JOK
3apsiA0BOTO U MACCOBOTO YHCE https://m.edsoo.ru/ff0c1c58

88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b MacChl bubnnorexa [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau mo teme "SnepHsie peakiun"

90 Peakiuu cunTe3a u neneHus saep. bubmmoreka [JOK
Ucrounuku sueprun ConHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JlercTBHS paguOAKTUBHBIX U3Jy4YE€HUN Ha
JKUBBIE OPTraHU3MBbI"

ITonroToBka K KOHTPOJBHON paboOTE MO TeMe

92 "DIeKTPOMarHUTHOE TOJIE. bubmmnoreka HOK
DneKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

KonrtponbHas pabota no reme

93 "DeKTpOMarHUTHOE TOJIE.
DJIEKTPOMAarHuTHbHIE BOJHBI. KBaHTOBBIE
SIBJICHUS "

94 [ToBTOpenue, o600menue. JlaboparopHsie bubnmnoreka [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, o600menue. Pemenue bubnunorexa LIOK

PACUCTHBIX U KAYCCTBCHHBIX 3aaa4 110 TEMC

https://m.edsoo.ru/ff0c2572
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"TemnoBsbie npornecch”

[ToBTOpenue, o6o0menue. Pemenue

bubnunoreka LIOK
96 pacyeTHBIX M KaYE€CTBEHHBIX 3a7a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBeIX aBUrareiaci”
[ToBTOpenue, o6o0menue. Pemenue

97 ACUYETHBIX U KaUeCTBEHHBIX 3a/1a4 110 TEME 1 bubmmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
"KILJ] anexkrpoycTaHoOBOK"

08 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubmuoreka [{OK
paboTs 1o Kypcy "CBeToBbIC SBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTrOopenue, o6o0menue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXPAHEHNS B 1 bubmorexa LHOK

" P https://m.edsoo.ru/ff0c2d6a
MEXAHUKE

100 [ToBTrOopenue, o6o0menue. Padora ¢ 1 bubnuoreka [IOK
Tekctami 1o TeMe "Koiiebanus 1 BOaHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 06o6menue. Padora ¢ 1 bubmmnorexka HOK
TekcTtaMHu 110 TeMe "CBeTOBbIE SIBIECHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o6menue. Padora ¢

102 TekctaMu 1o TeMe "KBaHTOBas u saepHas 1
¢uzuka"

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka 7 knacc/ [lepeimkun .M., IBanoB A.W. u np. AkiimonepHoe
obmectBo «M3narensctBo «lIpocsemenney, 2023
» ®usuka 8§ knacc/ [epeimkun .M., IBanoB A.U. u ap. AKrioHepHOe
obmectBo «M3naTenscTBO «IIpocBemenuey, 2023
» ®Gusuka 9 knacc/ [epoikun U.M., I'yrauk E.M., UBanos A.U. u ap.

AxkrmmonepHoe o6miectBo «M3marensctBo «lIpocBemenuey, 2024

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

®uzuka. Tectol. 7 knacc (aBTopel: H. K. Xannanos, T. A. XaHHaHOBa).

®uzuka. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI. 7 KI1acc

(aBTopnl: A. E. Mapown, E. A. Mapon). — M.: [Ipoda, 2016

®wusuka. J{unakruueckue marepuansl. 7 kiacc (aBTopsl: A. E. Mapow, E. A.

Mapon). — M.: lpoda, 2020

Kupuxk JILA., ®usnka-8, caMocTosITeIbHbIE U KOHTPOJIbHBIE pa0OThI. — M:

«Mnexcay», 2014 r.

Tectel. ®uzuka-8, Cnennea H.U.,— M: «/Ipoday, 2023 r.

duznka-9, caMoCTOSTENbHBIE U KOHTPOJIbHBIC paboThl. ABTOpHI MapoH A.E.,
Mapon E.A., — M:IIpocsemienue, 2023 r.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU

NHTEPHET
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